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Research terminology and list of abbreviations

In this study, digital tools are understood to be a subgroup of digital technologies that are used
in the learning process. In our case, we are talking about the usage of specialized digital services
and platforms on various digital media (tablets, laptops or computers) in the classroom to
implement an active learning strategy.

Active learning - strategies that allow students to participate in learning activities, take
responsibility for their own learning, and establish connections between ideas through analysis,
synthesis, and evaluation [Gogus, 2012].

Competence is the ability to fluently select and use the most appropriate knowledge, skills,
attitudes and values here and now to solve problems, including in new situations [Dobryakova,
Frumin, 2020].

Critical thinking is a way of thinking about any subject, content, or problem in which the
thinker improves the quality of his or her own thinking, takes responsibility for the deduced
structures, and uses intellectual standards [Paul, Elder, Bartell, 1997].

Creativity is the ability to create a new (unique, unexpected) product or solution suitable for
the context of the task [Sternberg & Lubart, 1999 (quoted by Vincent-Lancrin et al., 2018)].

Teachers’ beliefs are an associatively related set of features based on experience [Rubinstein,
1997]. Teachers' beliefs are a complex and sometimes contradictory set of opinions based on
both professional and personal experience [Pajares, 1992].

Action research (AR) is a method of solving a real problem in a specific organization,
implying the accumulation of information (about the context and the reality under study)
[Coghlan, Brannick, 2005].

A lesson fostering critical thinking and creativity is a lesson in which the components of
critical thinking and creativity are stated as expected educational outcomes with the usage
active learning strategies [Vincent—Lancrin et al., 2019]

Student—centered teaching is an approach in which the focus of the learning process shifts
from the teacher to the student in order to develop his/her learning autonomy [Jones, 2007].

Teacher—centered teaching is an approach based on the behaviorist theory of learning, in
which the teacher defines the goals and means of learning without focusing on the student's
goals.

Relevance of the study
Critical thinking and creativity play an important role in school education, allowing students
develop the skills and competencies needed to successfully adapt to the modern world. The
topic of developing critical thinking, creativity, as well as other key competencies, is firmly on
the agenda of educational research [World Economic Forum, 2016; Vincent-Lancrin et al.,
2019]. At the same time, there have been transformations of the Russian school federal state
educational standards (FSES) in terms of expected meta-cognitive and personal results. The
list of educational results in accordance with the Federal State Educational Standard includes,
for example, include the ability to create, apply and transform signs and symbols, models and



schemes for solving educational and cognitive tasks; the ability to correlate actions with
planned results, monitor activities in the process of achieving a result, determine ways of acting
within the proposed conditions and requirements, adjust their actions in accordance with the
changing situation [Avdeenko et al., 2018]. It is stated that the development of universal
competencies should take place in all lessons and subjects at school. Critical thinking and
creativity, as the educational outcomes, are becoming important fundamental principles that
help students develop the skills necessary for a successful life in modern society [Vincent-
Lancrin et al., 2019; World Economic Forum, 2022]. Digital technologies can contribute to the
development of critical thinking and creativity in school [Uvarov, 2011; Wegerif, 2002].
Technologies create opportunities for more interactive and in-depth learning, as well as
contribute to the development of skills necessary for the modern information society [Fraillon
et al., 2020; Mochizuki et al., 2019].

Nevertheless, there is a gap between the stated educational results and the practice of teaching
at school [Uvarov, 2022]. This is a serious problem that has a negative impact on the quality of
education and student success and requires serious attention. There is an obvious discrepancy
between what happens “behind closed doors” in classrooms, how teachers perceive the
teaching and learning processes, and expectations of educational policymakers from planned
and implemented reforms [Fullan, Hargreaves, 1992; Jackson, 2016].

Thus, the lack of changes in regular educational practice of teachers becomes a barrier to large-
scale innovation [Cuban, 2003]. Based on this statement, the study addresses a number of
important issues related to changes in professional perceptions and expectations of teachers at
the individual level and the spread of innovations at the systemic level, which lies within the
framework of teacher professional development [Balykbayev et al., 2022; Barinov et al., 2016].
The study suggests that the catalyst for changes in teachers' professional beliefs may be the
transformation of their practice, the acquisition of new experience in the process of action
research. The focus of the work is on teachers' beliefs about fostering of critical thinking and
creativity of school students in the classroom using digital tools.

Contradictions and gaps in scientific knowledge
The practice of usage digital tools (hereinafter — DT) in classroom is way ahead of research.
First, the research is quite localized. It often considers one or two tools for only one educational
result (critical thinking or creativity), or for only some of their components (for example, using
a specific digital service to create a "wordcloud" product for the development of creativity)
[Malita, Martin, 2010; Piotrowski J., Meester L., 2018; Yeh et al., 2019].

Barriers related to technical equipment and learning ("first-order barriers") and those related to
the internal resistance of teachers ("second-order barriers") when using digital tools are
separately investigated [Rikala et al., 2015]. Secondly, studies about certain innovations often
takes place in isolation from the observation of real teaching practice, which does not allow us
to draw a reliable conclusion about any real implementation [Gil-Flores et al, 2017; Gikas,
Grant, 2019; Lee, Chen, 2015].

Thus, there are several slightly overlapping fields in the area of interest to us: critical thinking
and creativity, teachers’ beliefs, and the use of digital tools in the classroom. All these fields
are combined in the framework of solving the scientific problem of this study: the need to
transform teachers' beliefs regarding the use of digital tools for the development of key
competencies of students.



Theoretical and methodological foundations of the study
To describe the content of lessons from the point of view of the development of critical thinking
and creativity, a model developed by the OECD will be used [Vincent-Lincrin et al., 2019]. It
is based on a number of well-known models of creativity (E.P. Torrens, J. Guilford, B. Lucas,
M. Csikszentmihalyi, A. Cropley) and critical thinking (B. Bloom, R. Marzano, P. Facione, R.
Paul and L. Elder). The useful peculiarity of this model is that it is as close as possible to the
school context, since it was used and partially confirmed by teachers (see Table 1).

The second model used describes the transformation of teachers' beliefs of possibilities of
digital tools and real practice in the classroom [Donnelly et al., 2011].

The third model, which will complement the interpretation of the results obtained, is the
Technology acceptance model (Davis, 1989). It suggests that aspects such as perceived
usefulness and ease of use of digital tools contribute to their adoption and implementation
into professional practice.

Table 1. The OECD project's Model of Critical and Creative Thinking [Vincent-Lincrin et al.,
2019]

Creativity Critical thinking
(Coming up with ideas and (Questioning and evaluating
solutions) ideas and solutions)
Inquirin may with unusual and radical Challenge assumptions
q g ideas & P
Imasinin Generate ideas and make Find several perspectives on the
gining connections problem
. Produce, perform or envision Prop 0S¢ OWn p r.oduct/oplmon
Doing . justified on logical, ethical or
something personal LS
aesthetic criteria
. App reclate the nove!ty of Acknowledge uncertainty/limits of
Reflecting solution and/or possible . .
chosen solution/position
consequences

Scientific research apparatus
The object of the dissertation research is the teachers’ beliefs towards the usage of digital
tools during the activities that foster critical thinking and creativity.

The subject of the dissertation research is the change of teachers' beliefs in the process of
action research during the implementation of digital tools during lessons that foster critical
thinking and creativity.

The purpose of the study is to explore the possibilities of transforming teachers' beliefs
about the use of digital tools in lessons that foster critical thinking and creativity.

Research questions
1. How are the teachers’ beliefs about the possibilities of digital tools in lessons that foster
critical thinking and creativity changing among teachers who carry out action research?



2. How do the beliefs about the lesson that foster critical thinking and creativity change
among teachers who carry out action research (a lesson centered on the teacher, or a lesson
centered on the student)?

3. How do the teachers’ beliefs about creativity and critical thinking change?

Research hypotheses
1. Teachers' beliefs of the usefulness of digital tools change by acquiring personal experience
of usage digital tools at the lessons that foster critical thinking and creativity.
2. Teachers, carrying out action research, change their beliefs about the lesson that foster
critical thinking and creativity: from focusing on teacher to focusing on student.
3. Teachers change their beliefs about creativity and critical thinking as educational
objectives.

Research objectives
1. Operationalize the concepts of "critical thinking", "creativity", "action research", "digital
tools", "teachers’ beliefs".
2. To identify didactic features, as well as organizational characteristics of the lesson that foster
critical thinking and creativity.
3. To identify didactic features of using digital tools for lessons that foster critical thinking and
creativity.
4. To identify teachers' beliefs about a lesson that foster critical thinking and creativity, and the
possibility of using digital tools in such lessons (by entrance interviews)
5. Create a list of digital tools for use in lessons that foster critical thinking and creativity, and
pass it on to teachers.
6. Form a group of teachers and conduct training on the development of lessons that foster
critical thinking and creativity in the logic of action research.
7. Conduct semi-structured observations in lessons developed by teachers as part of action
research to control intervention and analyze ways of usage of digital tools.
8. Identify changes in teachers' beliefs of the lesson that foster critical thinking and creativity,
and the possibility of using digital tools in such lessons (by intermediate and final interviews).

Methodology

This study is considered as qualitative applied research. The design of the work is built in the
logic of Action research (hereinafter — AR). The sample included 15 teachers (F=13) from
primary and secondary schools, teaching different disciplines in schools in two regions:
Moscow and the Moscow region. The training for teachers lasted six months and consisted of
two three-day face-to-face seminars, which were also based on the logic of active learning,
including reflection and comprehension of new experiences according to the Kolb cycle [Kolb,
2014]. After learning how to develop lessons that foster critical thinking and creativity, and use
digital tools for active learning, teachers were asked to develop and conduct 8§ lessons over six
months as part of an individual action research. During that process, the participating teachers
were interviewed and observed in the classroom. A thematic analysis of the interviews was
conducted using open and axial coding.

In total, 15 case studies were collected — individual action research of 15 teachers who
developed and conducted 8 lessons in their classrooms aimed at developing critical thinking
and creativity using digital tools (like Tricider, Miro, Kahoot, Canva, Jamboard, Plickers,
Nearpod, Mentimetr). Based on semi-structured observations in lessons, intermediate and final
interviews, the following data were obtained, which were subsequently described and
interpreted:



1) 15 entrance and 15 final interviews with teachers who conducted all 8 lessons;

2) 80 interim interviews on the practice of using new tools;

3) 80 semi-structured observations with an evaluation of lesson transformation, changes in
teaching and usage of digital tools.

The intervention took place within the framework of the "Action research" approach [Lewin,
1947]. The method assumes, on the one hand, the solution of a real problem in a particular
organization, on the other — a "way of accumulating information" (about the context and the
reality under study) [Coghlan, Brannick, 2005. p. 9]. In this case, the teachers carried out their
own action research designing and conducting lessons that fostered critical thinking and
creativity by the usage of digital tools. The lessons were conducted in accordance with the
educational program of a particular discipline, the author acted as an expert on the use of digital
tools for active learning.

The results of the study
For a systematic presentation of the results concerning changes in teachers' beliefs during their
own action research, the Don Kirkpatrick model for evaluating educational programs was used
[Kirkpatrick & Kirkpatrick, 2006], adapted for the educational sphere [Stes et al., 2010;
Saroyan, 2022]. Kirkpatrick's model structured the analysis of the results obtained. Other
models described in the theoretical part of the summary are used for meaningful interpretation.

The model (table 2) describes four levels of learning outcomes (aspects of the adapted version
of Stes at al., (2010) will be presented here and further).

Table 2. Results of the application of action research

Level of  professional | Description Results
development
1. Teachers’ reaction to the | Teachers' reaction to learning, | The use of digital tools in the classroom for a

professional development
program

structured in the form of practice-
oriented individual action research
under the guidance of a mentor.

long time with a mentorship contributed to
their adoption by teachers.

2. Change of beliefs.
Acquiring new skills and
knowledge.

2.1. Changes about teaching
and learning

There is a change of teachers’ beliefs from
teacher-centered to more student-centered
beliefs.

2.2. Change of the perception
of digital tools

Understanding the role of DT at the
lesson and the importance of it as a
tool for learning.

Digital tools have become perceived by
teachers as useful in a lesson where students
are in an active position.

2.3. Increase in knowledge
about the tools being studied

Teachers learned some technical features of
the digital tools used.

2.4. The emergence of new
skills

Teachers mastered the forms of group work.

3. Change of behavior

Transferring skills to a
work context

Applying new skills to their work
context, changing practices.

Teachers used new digital tools that support
active forms of student work (group work,
projects, feedback collection, etc.) Teachers
mastered new ways of organizing active
learning in the classroom.

4. Change in
organization




4.1. Spreading the practice
among colleagues

In two schools where teachers worked in
teams, colleagues began to share their
practices with other teachers on their own
initiative or at the request of a principal.

4.2. Change among students

4.2.1. Their perception of
learning in general

Data not available

4.2.2. Changing students’
learning  strategies  and
behavior in the classroom

Students' reaction to assignments as
one of the aspects of the learning
strategy. Changing learning
behavior in the classroom.

According to teachers’ feedback and semi-
structured observations by the author of the
study, students’ engagement has increased
with the use of active forms of work. It was
also relevant for those students who weren’t
active before. According to teachers, students
liked digital tools.

4.2.3. Changing educational

Data not available

outcomes as a direct effect of
teacher training.

1. Teachers’ reaction to the professional development program

The first level of results is a reaction of participants towards the professional development
program. As mentioned above, this program was built in the form of a practice-oriented
individual action research, under guidance of a mentor (the author of this study). In teacher
interviews we can see an emphasis on action research.

All the teachers noted that it was important for them to connect the action research with their
own practice. According to the teachers, it was the need to use digital tools in the classroom to
solve specific learning tasks that made them stay till the end and finish the research. At the
same time, some teachers indicated their own resistance at the beginning of the study. It should
be noted that teachers emphasize the difference between this form of professional development
from the common ones. The teacher's reaction to activities in the classroom is presented in
more detail in the next section.

Teachers noted the need for reflection on the action taken during the discussion of the lesson
with the author and the importance of expert support during the lesson planning process.

"I really liked the process about all the work around the lessons, even more than the lessons
themselves. I felt like I am not alone sitting with my demons in the dark while planning the
activities. When I can come to someone to tell them, and in the end it will turn out not just some
kind of lesson, but also some element of understanding how other people look at it." (Biology
teacher, basic and school, T1")

Thus, a technique of "thinking upon action" was implemented by the teacher. That is, building
reflection on the basis of a specific action performed by him or her. It is important to note that
reflection was structured in the logic of action research and included an analysis of the current
situation and the development of further pedagogical actions.

2. Change of beliefs. Acquiring new knowledge and skills
2.1. Changing attitudes towards students' own teaching and learning activities

! Here and further: the individual number assigned to each teacher during decryption and encoding




The next block is the participants' beliefs about teaching in general and the perception of the
learning process at school — how they teach and how students learn. It can be said that this was
the most important result for teachers, obtained by them in the course of their own action
research.

We see that teachers who have conducted action research see the value of a lesson in what is
commonly defined as student-centered teaching. In the intermediate and final interviews of
teachers, it sounded like this:

"[ finally realized that lessons should be interesting to students!" (English teacher, 8th grade,
77)

"I saw that if students were interested and understand the task, they generally worked without
me, on their own" (English teacher, 7th grade, T8).

Quotes demonstrate the teacher's focus on the actions of students, their interest. Therefore,
when coding, these quotations were attributed to the concept of student-centered teaching.

Let's note the nature of dynamics of teachers' beliefs. There are a number of changes in interim
interviews: they were becoming more detailed, teachers discuss the individual characteristics
of students and select tools in a targeted manner for them. It can be said that in the final
interviews, codes related to the student-centered teaching became much richer (the quotes were
longer and there were more of them).

2.2. Changing of the perceptions of digital tools

This point reveals the change in teachers' beliefs about digital tools in the process of their own
actin research. We are talking about the role of DT in the lesson and their importance both in
the teacher's activity (teaching) and in the educational activities of students (learning).
Comparing the entrance and final interviews, we can note a very bright dynamic in most cases.
In the entrance interview, teachers more often expressed a lack of understanding of why they
need to use digital tools other than for slide presentations and showed rather an explicit denial
of digital tools used by students. As a result of the study, teachers became more positive about
the use of digital tools, as, according to them, they saw that DT involved students and at the
same time worked for important educational results for teachers.

The D. Donnelly model, which was described above [Donnelly et al., 2011], was chosen as the
main model for a meaningful analysis of changes in teachers' beliefs regarding digital tools. In
the course of this study, the model was supplemented with quotes from teachers. Teachers have
formulated four positions regarding the use of digital tools that fit into this model (Figure 1).

Figure 1. An adapted model of professional beliefs about digital tools
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Ownership \ empowerment
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Teacher-

Student-
centered

centered

« Sometimes it works. It
depends on the mood
(my and my students')»

«There is no need
to foster it, it's
useless, | can’t do
this»

pasnooy Buiues

Assessment focused

Helplessness \ Fatalism

Open coding has shown the following results:

1) The main changes did not concern beliefs about the competencies of critical thinking and
creativity, but there is a shift in the paradigm of student-centered teaching.

2) Personal professional transformation was revealed with a strengthening of the teacher's
agency, including a more conscious selection of specific digital tools for new pedagogical tasks.
3) Digital tools are perceived by teachers as something that increases the interest of students.

Below (table 3) is a comparison table of quotes from the entrance and final interviews about
using mobile phones in the classroom of one participant.

Table 3. Dynamics of entrance and final interviews

Entrance interview Final interview

"If you use your phone in class, it's so "Now I have some kind of dual attitude to this.
distracting! This is not a lesson anymore. No, | On the one hand, I see that children are
definitely not in class, not in extracurricular | interested that, indeed, we can get more
either.” information and work there. On the other hand, 1
still have "cats scratching”, how it can be —
mobile phones in the class. But the good news is
that the children are not just staring there.
During these lessons they were passionate about
exactly the task that needed to be done." (primary
school teacher, T12).

b

An important point was that teachers accepted new technologies, by focusing on students
reaction, on changing of their behavior. The interest and involvement of students in the
classwork was the main argument in favor of teacher change: adoption of new digital tools and
ways of organizing the lesson.
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"Today's lesson was really great. I really liked it. I think the topic was just very interesting -
and it was interesting for students. [...] They did absolutely everything I planned. Even those
students who usually don't work — they were involved in the discussion. I was just walking,
watching, watching, and thinking “Wow " (laughs) (English teacher, secondary school, T7)

Teachers say that the focus of the lesson is shifting from the actions of the teacher to the active
forms of student work, describing the change in their role in the lesson. Teachers emphasize
that they take the place of an observer in the lesson, giving students the opportunity to express
themselves as much as possible.

"There were two lessons when students didn't want to finish the lesson. They were sayling like:
"That's it, goodbye, teacher, we'll continue working on our own.” From this reaction, you can
probably tell that they liked the lesson and the tasks. It was interesting to watch.”" (English
teacher, secondary school, T8).

At the same time, it is important to note the complexity of the changes taking place:

1) First of all, teachers begin to consider DT as a tool not only for themselves, but also for
students. In the entrance interview, the informants mentioned DT only as a means for a teacher
to present the material "for visualization", which does not imply any active behaviour of
students. In the final interview, teachers said that digital services used specifically by students
can stimulate critical thinking or provoke a necessary discussion.

2) In addition, new ways of working with DT change the nature of the lesson, provoke a
transition from front-line learning to active forms of work.

3) The third important point is that working with digital tools becomes more conscious and
meaningful for teachers. They begin to argue the choice of a particular tool in terms of learning
objectives and student engagement. In the final interview, the teachers highlighted in sufficient
detail such educational tasks: searching for information, creating their own products, analyzing
information from open sources, collecting feedback, and involving students. Thus, digital tools
began to be perceived as helping students solve learning tasks related to active cognitive work,
and not only as a way to visualize information presented by the teacher.

It is worth paying attention to another aspect of the transformation of teachers' beliefs about
digital tools. In some cases, we have seen a transition from complete denial of DT to their
acceptance. By practicing the use of DT, teachers have found that they are able to master them,
and the tools can be useful for solving certain tasks. In this case, these changes can be explained
using the "Technology Acceptance Model" [Davis, 1989], where the main factors of digital
technology adoption are described in the categories of " perceived usefulness" and "ease of
use" of DT. This can be evidenced by the following quotes.

"With these digital tools lesson became more interesting and more diverse. And there is quite a
lot of time left for other tasks. I would have spent at least twenty minutes on a test without using
a digital service. And here everything is fast and good" (laughs). (primary school teacher, T12)
(“usefulness”).

"The QR-codes went well, and I liked them too. Before that I was just trying to figure out a way
to send links right in the class. It is clear that it is unrealistic to print a piece of paper with
links and hang it on the wall." (biology teacher, primary and high school, T1) (“ease of use”).

11



2.3. Increase in knowledge about the tools being studied

In the learning process, teachers had to overcome some difficulties. But their own action
research helped them to master new tools: teachers saw their usefulness and ease of use, which,
according to the Technology acceptance model [Davis, 1989], serves as the basis for the
adoption of new technologies.

To use digital tools in the classroom, teachers had to get acquainted with technical features of
certain services. Despite the fact that the participants tried to work with the tools in face-to-
face seminars, this caused problems for some teachers when creating their own lessons.
Sometimes part of the time was spent searching for specific digital solutions that correspond
to certain educational tasks. But the experience gained in action research allowed teachers to
study and master a variety of digital tools.

2.4 The emergence of new skills

The most striking increase in new skills can be seen in how teachers began to introduce group
forms of work in the classroom with the help of new tools.

Almost all teachers did not use group work on a regular basis or did not conduct it at all before
the study began (which they admitted only in the final interview), although they had heard
about its need. During the training seminars, an emphasis was put on group work as a practice
that allows students to foster critical thinking and creativity (compare ideas, evaluate proposed
solutions, choose a suitable hypothesis from the proposed ones, etc.). In the final interviews,
teachers, summarizing the personal experience gained during the study, talked about the
importance for them of the interest that students began to show in the classroom; about specific
digital and paper tools and forms of work that allow this to be done.

Interviewer: Which of all the things that you have tried, will you probably use next?
Informant: Group work, that's for sure. The mind maps they drew in the group on the topic they
had covered. And Plickers — guys really liked it (T13, primary school).

3. Changing of behavior (change of practice)

Since tracking changes in teachers' beliefs occurred during the process of action research, it is
important to describe how teaching practice ("action") was transformed in the classroom in
terms of using digital tools for active learning and fostering of critical thinking and creativity.
First, let's describe what the lessons looked like in general, and then focus on changing the
practice.

Description of the lessons developed
Teachers developed activities can be grouped in the following way:

1) The lesson contained only elements of a lesson that foster critical thinking and creativity.

In this case, the lesson proceeds in the usual way for the teacher and students, but, according
to teachers, an "interactive element" is used, associated with forms of work aimed at developing
critical thinking and creativity using digital tools. For example, it could be a group work that
lasts 5-7 minutes or a short survey at the beginning or at the end of the lesson via a digital
service. Then students returned to passive listening. In interviews, teachers, however, reported
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that when developing the lesson, they tried to keep critical thinking and creativity as one of the
results of the lesson, although "it was difficult" (T10, T14).

2) Designing a comprehensive lesson aimed at developing critical thinking and creativity.

All elements of the lesson are connected by a single plot and are aimed at fostering critical
thinking and creativity. Teachers used forms of work that corresponded to the logic of active
learning: mini-research or mini-projects that students performed in teams; concept mapping of
the topic they passed; debates on environmental issues in biology class; parliamentary debates
or drawing up a business plan in social studies class; developing excursions in primary social
science class, etc.

3) Developing a single course.

The third option for developing 8 lessons involves designing a complete course or mini-module
aimed at developing critical thinking and creativity within the subject and using digital tools
for active learning. For example, a teacher suggested that students during 8 lessons develop
their own blog project representing the Chinese language and culture (T2, Chinese, primary
school). Each lesson was devoted to individual cultural aspects, linguistic units and features of
texts in the mass media (the target audience of the blog, a content plan that included topics of
accommodation, leisure, relocation, etc.). Each of the lessons was built in the logic of active
learning using digital tools. At each lesson, the students had group work sheets structuring their
activities, open tasks for working with the lexical material necessary to describe topics of the
blog.

Change of practice

There were five trajectories of practice change within the framework of changing beliefs.

1. Moving from a "traditional" lesson to an active one without using digital tools (case T4). As
part of the action research, the teacher did not use digital tools, as they did not solve current
educational tasks.

2. Maintaining the format of a frontal lesson with individual student work, but using DT to
collect feedback by the teacher. There were no changes in beliefs (case T13). Collecting
feedback is an important change in practice, but in this case it was implemented for automated
verification of tests.

3. Using digital tools in a new way: to solve learning tasks within the framework of active
learning. (cases T10, T14, T8, T15, T6). The lessons before the action research included a large
amount of DT (video, presentations, audio) used by the teacher. As part of the study, the DT
began to be used by students, which implied, among other things, a change in educational tasks.
4. Moving from "traditional" lessons without digital tools to active ones using DT for tasks of
this format (instead of frontal usage) (cases T9, T1, T2, T12, T7). A description of the specific
DT is provided below.

5. The lesson before the study was already active for the student. Teachers have already
demonstrated a commitment to a student-centered approach. There was a lot of group work in
the classroom to conduct mini-studies or perform small project tasks with groups presenting
their results to the whole class. Assignments for students often did not involve a single correct
answer or could be solved in different ways. In the course of the action research, teachers put
into practice digital tools necessary for solving educational tasks related to the fostering of
critical thinking and creativity competencies. (cases T11, T3, T5).

What digital tools have been tested by teachers? During the interview, several groups of
instruments were identified.
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1) Using DT to form high-order skills (for example, critical thinking and creativity). These
were services, for example, for working with arguments (Tricider), for creating collages based
on the result of work (Canva), using an interactive time line (Timeline JS).

2) Collecting feedback. Teachers used services such as Nearpod, Plickers, and Mentimetr for
instant feedback to students.

3) Access to information, the exploratory function of DT: using the Internet to search for ideas,
sites with virtual tours of famous museums, Google Earth to assess the terrain, online
translators, services for finding hotels to create a tour, image search for illustrations.

4) Exchange of ideas between students during the lesson: chats, Googledocs for working
together on a document and commenting on other people's work, Jamboard and Miro for
visualizing students' ideas during group work.

4. Change in organization. Changes at the school level

4.1. Spreading the practice among colleagues

In Kirkpatrick's model, the dissemination of practice among colleagues is stated as one of the
learning outcomes. Initially, the action research was individual with the support of a mentor.
The study involved three schools where several teachers were trained, but the lessons were
designed individually. However, in the final interviews, teachers working at the same school
said that they began to share the mastered tools with the rest of the team.

4.2. Changes among students

4.2.2. Changing learning strategies and behavior in the classroom

This section describes the reaction of students to the forms of work and tasks offered to them
as part of their behavior in the lesson. As mentioned above, all lessons were discussed between
the teacher and the mentor, including the activity of students and the teacher ("reflection upon
action").

The students were involved in active forms of work in the lesson: they worked in groups,
carried out mini-projects or mini-studies, independently searched for information in various
sources, tested hypotheses, compared the results obtained by different groups. Often, the
training tasks did not involve the only correct answer. According to teachers, students generally
work more proactively in such lessons. At the same time, those students who, according to
teachers, have not worked before and have poor grades in the subject were also actively
engaged. During the lessons, such students went to the blackboard to be responsible for the
entire team, distributed tasks within it, coordinated the work, looked for answers to the
questions of the task, and offered many ideas for solving it. It is the interest and involvement
of students that teachers record in interviews as one of the most important results of the
conducted action research.

«Students who seemed weak in regular lessons behave differently in these lessons. One girl
said to her group, "So we're working as a team now. You do this, and you do that. Let's go."
And at this moment, she didn't think she was bad at speaking English, but she usually does: "l
can't write at all, I don't know a single word," but here she started workingy. (English teacher,
7th grade, TS)

Let's focus on one more important observation. There were no recorded messages from teachers
in the interview, allowing them to say that their ideas about critical thinking and creativity have
changed. Teachers generally did not discuss the content of certain theoretical constructs or
terms, whether they are «competencies», «critical thinking and creativity», or «educational
outcomes». In the interview, the teachers discussed "their pedagogical reality", that is, the
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actual practice: the forms of work in the classroom, the possibility of using tools, the behavior
and reactions of students. The change of beliefs concerned precisely the field of their practical
activity (teaching and learning).

Thesis statements
The following statements are put forward for defense:

1. Critical thinking and creativity are complex constructs that define the requirements for the
structure and organization of the lesson, corresponding to active learning and student-centered
learning approaches.

2. Digital tools can be used to organize active learning and fostering of critical thinking and
creativity (self-search for information, create models, discuss hypotheses and solution
strategies).

3. Teachers' beliefs about using digital tools to organize active learning, foster critical thinking
and creativity change in the process of transforming practice when a teacher carries out action
research. The main argument in favor of transformations for teachers is a change in the nature
of students' activities and behavior in the classroom.

4. The changes relate to teachers' beliefs about the organization of the lesson, which foster
critical thinking and creativity: the focus of the lesson on the student's activities increases.
There is no transformation of teachers' beliefs about the content of the theoretical constructs
"critical thinking" and "creativity".

The novelty of the conducted research
1. It is shown how teachers' beliefs about lessons that foster critical thinking and creativity
change in the process of transforming their practice in the course of action research.
2. The transformation of teachers' beliefs about digital tools for active learning is also described
for the first time.
3. The factors that are crucial for the transformation of teachers' beliefs about lessons that foster
critical thinking and creativity are identified. This is a change in the nature of students' activities
and behavior in the classroom: increased activity and interest in new forms of work.
4. It is established how teachers’ focus of the educational process shifts from the teacher to the
student. It happens when teachers master new digital tools (new ways of using them) in lessons
that foster critical thinking and creativity during action research
5. It is shown that when mastering new digital tools (new ways of using them) in lessons that
foster critical thinking and creativity, active learning increases.

Theoretical significance

1. This work makes a theoretical contribution to the sciences of education from the point of
view of studying teachers' beliefs. It is shown that teachers' beliefs are a complex construct that
reflects different aspects of teaching and changes in the process of teacher activity. Changes
occur when teachers take a research position that is reflective of their own practice. First of all,
it is not the beliefs about theoretical constructs (such as "critical thinking" and "creativity",
"educational results") that are changing, but the beliefs about the organization of the lesson, the
activities of the teacher and students.

2. The study contributes to the description of teachers' beliefs about their own practice and
describes ways to transform them. The study showed that the condition for the transformation
of teachers' beliefs is a change in their practice. In particular, the development of new forms of
application of digital tools, with constant reflection on their own activities. This allows us to
change the logic of the organization of professional development of teachers, to shift the focus
from theoretical to practical training. This approach fits into the discussion of adult learning

15



theory (androgogy), requiring a focus on the practice-oriented nature of teachers' professional
development. The results emphasize the importance of the teacher's research position in
relation to pedagogical practice. This includes the teacher's ability to conduct a purposeful
reflection on his\her own activities, request feedback from students and analyze the information
received to transform teaching.

Practical significance
The results of the study can serve as a basis:
1. To develop a professional development program for teachers in the field of lesson design
that foster critical thinking and creativity, including the use of digital tools in such lessons.
2. To prepare methodological recommendations for the development of professional
development programs for teachers based on the principle of action research.
3. The prepared list of digital tools can be mastered by teachers and successfully used in lessons
both as a means to promote the fostering of critical thinking and creativity, and to support the
active nature of learning.
4. The materials (lessons) developed by teachers during the research can significantly expand
the bank of activities aimed at fostering of critical thinking and creativity, as well as be used in
the development of subject programs and courses.

16



References

1. Avdeenko N. A., Denishcheva L. O., Krasnianskaya K. A., Mikhailova A.M., Pinskaya
M. A. Creativity for Everyone: Integrating the 21st Century Skills in Russian Schools //
Educational Studies, Moscow. — 2018. — No. 4. — pp. 282-304.

2. Avdeenko N. A. Teachers' beliefs about creativity and its development at school //
Education and self-development. — 2021. — Vol. 16. — No. 2. — pp. 124-138.

3. Altshuller G. S., Shapiro R. B. On the psychology of inventive creativity // Questions
of psychology. — 1956. — No. 6. — pp. 37-49.

4. Vygotsky L. S. Psychology of human development. Moscow: Eksmo, 2005. — 1134 p.

5. Grinshkun V. V. Directions and features of the influence of digital technologies on the
development of didactics. / In: Remorenko .M., Patarakin E.D., Grinshkun V.V., Yarmakhov
B.B., Maksimenkova O.V. Modern "digital" didactics. Moscow: Green Print LLC. - 2022. —
pp. 71-94.

6. Grinshkun V. V. Problems and ways of effective use of informatization technologies in
education // Bulletin of the Moscow University. Episode 20. Pedagogical education. - 2018. —
No. 2. — pp. 34-47.

7. Davydov V.V. Theory of developmental learning.-M.: INTOR, 1996. — 544s.

8. Davydov V.V., Markova A.K. The concept of educational activity of schoolchildren //
Questions of psychology. - 1981. — No. 6. — pp. 13-26

0. Dvoretskaya I. V. The digcomporg model and its significance for the development of a
multidimensional process model of digital school renewal. // Informatization of education and
e-learning methodology: digital technologies in education. — 2021. — Part 2. — pp. 484-487.

10. Jackson F. Life in the classroom / Translated from the English by R. Ustyantseva, T.
Sokolova; Edited by A. Sidorkina, T. Sokolova. M.: Publishing House of the Higher School of
Economics, 2016. — 248 p.

11.  Zagvyazinsky V. 1., Atakhanov R. Methodology and methods of psychological and
pedagogical research: Textbook for students. higher education. M.: Publishing center
"Academy", 2005. — 208 p.

12. Zenkina S. V. Pedagogical foundations of orientation of the information educational
environment to new educational results: dis. ... Doctor of Pedagogical Sciences: 13.00.02 /
Zenkina Svetlana Viktorovna. — Moscow, 2007. — 300 p.

13.  Klarin M. V. Innovative learning in adult education // Problems of modern education. —
2015. —No. 4. — pp. 5-27.

14.  Klarin M. V. Innovative educational practices in organizations — answers to the
challenges of the XXI century // Education and society. — 2018. — No. 3. — pp. 43-48.

15.  Klarin M. V. Innovative educational practices as initiatives in the field of additional

education for children and youth // Stage: Economic theory, analysis, practice. — 2019. — No.
6. — pp. 31-48.

16.  Kodjaespirova G.M., Kodjaespirov A.Y. Pedagogical dictionary: For students. higher.
and secondary school. institutions. — M.: And; M.: Publishing center "Academy", 2000. — 176

p-

17



17. "4C" competencies: formation and assessment in the lesson : Practical
recommendations / Author-comp. Pinskaya M. A., Mikhailova A.M. M.: Corporation "Russian
textbook", 2019. — 76 p.

18.  Leontiev A. N. Biological and social in the human psyche. Problems of mental
development, 4th edition. M., 1981. — pp. 193-218.
19.  Leontiev A. N. The image of the world. Selected psychological works: in 2 volumes.

M.: Pedagogy, 1983. - Vol. 2. — pp. 251-261.
20.  Lerner L. Ya. Problem—based learning. M.: Knowledge, 1974. — 64 p.

21.  Luria A. R. Lectures on general psychology. St. Petersburg: St. Petersburg, 2006. — 320
p.
22.  Methods of active socio-psychological training: An educational and methodological

guide for students of the 4th year of d/o and 5th year of the Faculty of Philosophy and
Psychology (Department of Psychology) / comp. V.A. Stroo. — Voronezh, 2003. — 55 p.

23.  Mikhailova A.M. The development of critical and creative thinking in lessons using
ICT: theoretical foundations and practical examples // Informatics and Education. — 2021. —
No. 6. —pp. 43-50.

24.  Newman L. The meaning of methodology: three basic approaches // Sociological
research. — 1998. — No. 3. — pp.122-134.
25. On the approval and implementation of the federal educational standard of basic general

education: order of the Ministry of Education and Science of the Russian Federation.
Federation of December 17, 2010.

26. Obukhov A. S. Chronotope of students' project and research activities: in the classroom
and beyond. To explore and design: in the classroom and beyond. M.: Interregional social
movement of creative teachers "Researcher", 2018. — C. 4-8.

217. Orlov A. B. Basic research methods of age and educational psychology // Questions of
psychology. - 1981. — No. 1. — pp. 147-155.

28.  Osmolovskaya I. M. Didactics: textbook. M.: Federal State Budgetary Educational
Institution "Institute of Education Development Strategy of the Russian Academy of Sciences",
2021.—232p.

29.  Patarakin E. D. The playing field of computational didactics. // In: Remorenko .M.,
Patarakin E.D., Grinshkun V.V., Yarmakhov B.B., Maksimenkova O.V. Modern "digital"
didactics. Moscow: Green Print LLC. - 2022. — pp. 35-71.

30.  Pedagogical psychology / Edited by V. V. Davydov. M.: Pedagogy-Press, 1996. — 536
p.

31.  Piaget J. Selected psychological works. M.: Enlightenment, 1969. — 659 p.

32.  Popper K. The Open Society and its enemies / Translated from English. edited by V. N.
Sadovsky. M.: Phoenix, International Foundation "Cultural Initiative", 1992. — 525 p.

33.  Potapenko S. M. The development of cognitive activity of students in computer science
lessons based on the use of tasks of regional content: dis. ... candidate of Pedagogical Sciences:
13.00.02 / Potapenko Svetlana Mikhailovna. — Moscow, 2010. — 182 p.

34.  Rakitina E. A. Building a methodical system of teaching computer science on an
activity basis: dis. ... Doctor of Pedagogical Sciences: 13.00.02 / Rakitina Elena Alexandrovna.
— Moscow, 2002. — 485 p.

18



35.  Ritzer J. Modern sociological theories. 5th ed. St. Petersburg: St. Petersburg, 2002. —
688 p.

36. Russian teachers in the light of research data / Barinov S.L. et al.; ed.: I. D. Frumin, V.
A. Bolotov, S. G. Kosaretsky, M. Karnoy. M.: Publishing House of the Higher School of
Economics, 2016. — 320 p.

37.  Rubinstein S. L. Being and consciousness, 1957. Principles and ways of development
of psychology, 1959 // Selected philosophical and psychological works (Fundamentals of
ontology, logic and psychology). Moscow: Nauka, 1997. — pp. 3-212; pp. 214-425.

38.  Rubinstein S. L. The principle of creative self-activity // Scientific notes of the higher
school of Odessa. - 1922. — vol. 2. — pp. 148-154.

39. Sociology of the lesson: discursive organization of effective teaching practices /
Sergomanov P. A., Maltsev M. A., Bysik N. V., Beketov V. Yu., Bayburin R. F. / Questions of
education. —2023. — No. 1. pp. 191-218.

40. Suvorova T. N. Development of the methodological system of teacher training for the
design and application of electronic educational resources based on a system-activity approach:
dis. ... Doctor of Pedagogical Sciences: 13.00.02 / Suvorova Tatyana Nikolaevna. Kirov, 2016.
-317 p.

41. Uvarov A. Yu., Vikhrev V. V., Vodopyan G. M., Dvoretskaya I. V., Kochak E., Levin L.
Schools in a developing digital environment: digital renewal and its maturity // Informatics and
Education. — 2021. — vol. 36. — No. 7. — pp. 5-28.

42.  Uvarov A. Y. Informatization of the school. Yesterday, today, tomorrow. M.: BINOM.
Laboratory of Knowledge, 2011. — 296 p.

43.  Uvarov A. Yu. On the deficits of research and development for the digital
transformation of the national school. Informatization of education and e-learning methods:
digital technologies in education: materials of the VI International Scientific Conference,
Krasnoyarsk, September 20-23, 2022: at 3 a.m. Krasnoyarsk State Pedagogical University
named after V.P. Astafiev. — 2022. — Part 2. — pp. 343-348.

44.  Uvarov A. Y. Digital transformation of teaching and learning. // In the book: Musarsky
M. M., Omelchenko E. V., Shevtsova A. A. (ed.). Modern education: vectors of development.
Digitalization of the economy and society: Challenges for the education system: proceedings
of the International conference, Moscow, April 24-25, 2018. Moscow: Moscow Pedagogical
State University. - 2018. — pp. 189-228.

45.  Universal competencies and new literacy: from slogans to reality / Edited by M. S.
Dobryakova, I. D. Frumin; with the participation of K.A. Barannikov, N. Ziel, J. Moss, 1. M.
Remorenko, Ya. Hautamaki. M.: Publishing House of the Higher School of Economics, 2020.
—472 p.

46.  Frolovskaya M. N. Professional image of the teacher's world as a universal of

pedagogical culture // The world of science, culture, and education. - 2010. — No. 2. — pp. 18-
24,

47.  Khutorskoy A.V. Didactic heuristics. Theory and technology of creative learning. —
M.: Publishing House of Moscow State University, 2003. - 416 p.

48.  Chernobai E. V. Methodological foundations of teacher training for the design of the
educational process in the modern information educational environment: in the system of
additional professional education: dis. ... Doctors of Pedagogical Sciences: 13.00.02, 13.00.08
/ Chernobai Elena Vladimirovna. — Moscow, 2012. — 303 p.

19



49. Shackij S. T. Selected pedagogical works. — M.: Uchpedgiz, 1958. — 432

50. Steinberg 1., Shanin T., Kovalev E., Levinson A. Qualitative methods. Field
sociological research. St. Petersburg: Alteya, 2014. — 352 p.

51.  Elkonin B. D. The role of symbolic mediation in the process of solving problems "for
consideration": abstract. ... cand. psychological sciences. / Boris Danilovich Elkonin. —
Moscow, 1982. —27 p.

52.  Attewell J., Balanskat A., Ayre J. Designing the future classroom Ne3. Bring your own
device: A guide for school leaders. European Schoolnet, 2015. — 60 p.

53.  Atweh B., Kemmis S., Weeks P. Action research in practice: Partnership for social
justice in education. Routledge, 2002. — 377 p.

54.  Bice H., Tang H. Teachers’ beliefs and practices of technology integration at a school
for students with dyslexia: A mixed methods study // Educational and Information
Technologies. — 2022.

55.  Biesta G., Priestley M., Robinson S. The role of beliefs in teacher agency // Teachers
and teaching. —2015. — Vol. 21. — Ne 6. — P. 624-640.

56.  Bloom B. S. Taxonomy of educational objectives: The classification of educational
goals. Longmans, Green, 1956. — 207 p.

57.  Bonwell C., Eison J. Active learning: Creating excitement in the classroom // ASHE-
ERIC Higher Education Reports. — 1991. — Ne 1. — 121 p.

58.  Bransford J. D., Brown A. L., Cocking R. R. (Eds.) How people learn: Brain, mind,
experience and school. Washington, DC: National Academy Press, 1999. — 386 p.

59. Catalysing Education 4.0. Investing in the Future of Learning for a Human-Centric
Recovery // World Economic Forum, 2022. 34 p. URL:
https://www3.weforum.org/docs/WEF _Catalysing Education 4.0 2022.pdf (accessed:
15.08.2022).

60. Coghlan D., Brannick T. Doing action research in your own organization. SAGE, 2005.
— 177 p.

61.  Cuban L. Oversold and underused: Computers in the classroom. Harvard University
Press, 2003. — 264 p.

62. Cuban L. The flight of a butterfly or the path of a bullet? Using technology to transform
teaching and learning. Harvard Education Press, 2018. — 248 p.

63. Davis F. D. Perceived Usefulness, Perceived Ease of Use, and User Acceptance of
Information Technology // MIS Quarterly. — 1989. — Vol. 13. — Ne 3. — P. 319-340.

64.  Dewey J. How we think. Boston: MA D.C. Heath & Co Publishers, 1933. — 224 p.

65.  Donnelly D., McGarr O., O’Reilly J. A framework for teachers’ integration of ICT into
their classroom practice // Computers & Education. —2011. — Vol. 57. — Ne 2. — P. 1469-1483.

66.  Facione P. Critical Thinking: A Statement of Expert Consensus for Purposes of
Educational Assessment and Instruction. California Academic Press, Millbrae, CA, 1990. — P.
2-21.

67.  Freire P. Creating alternative research methods. Learning to do it by doing it / In
Hall B., Gillette A., Tandon R. (Eds.) Creating Knowledge: A Monopoly. Society for
Participatory Research in Asia, New Delhi, 1982. — P. 29-37.

20



68.  Fullan M., Hargreaves M. Teacher Development and Educational Change. Psychology
P, 1992. - 264 p.

69. Gil-Flores J., Rodriguez-Santero J., Torres-Gordillo J. J. Factors that explain the use of
ICT in secondary-education classrooms: The role of teacher characteristics and school
infrastructure / Computers in Human Behavior. —2017. — Vol. 68. — P. 441-449.

70. Gikas J., Grant M. Mobile computing devices in higher education: Student perspectives
on learning with cellphones, smartphones & social media // The Internet and Higher Education.
—2013. - Vol. 19 —P. 18-26.

71. Gogus A. Active Learning. / In: N. M. Seel (eds). Encyclopedia of the Sciences of
Learning. Springer, Boston, MA, 2012. — P. 77-80.

72.  Halpern D. F. Teaching critical thinking for transfer across domains: Disposition, skills,
structure training, and metacognitive monitoring // American Psychologist. — 1998. — Vol. 53.
— Ne 4. — P. 449-455.

73.  Hamilton A., Reeves D. B., Clinton J. M., Hattie J. Building to Impact: The 5D
Implementation Playbook for Educators. Press, 2022. — 232 p.

74.  Hannafin M.J. Student-Centered Learning. In: Seel, N.M. (eds) Encyclopedia of the
Sciences of Learning. — Springer, Boston, MA, 2012. — P. 3211-3214

75.  Handal B., Herrington A. Re-examining categories of computer-based learning in
mathematics education // CITE Journal. —2003. — Vol. 3. — Ne 3. — P. 275-287.

76.  Hermans R., Tondeur J., van Braak J., Valcke M. The impact of primary school
teachers’ educational beliefs on the classroom use of computers // Computers & Education. —
2008. — P. 1499-1509.

77.  Herr K., Anderson G. L. The action research dissertation: A guide for students and
faculty. SAGE Publications, 2014. — 155 p.
78. Higgins S. E., Moseley D. Teachers' thinking about information and communications

technology and learning: Beliefs and outcomes // Teacher Development. — 2001. — Vol. 5. — Ne
2.—P. 191-210.

79.  JaylJ. K., Johnson K. L. Capturing complexity: A typology of reflective practice for
teacher education // Teaching and teacher education. — 2002. — Vol. 18. — Nel. — P. 73-85.

80.  Johannesson P. Development of professional learning communities through action
research: understanding professional learning in practice / Educational Action Research. —
2022.—Vol. 30. — Ne 3. — P. 411-426.

81.  Jones L. Student-Centered Classroom. Cambridge University Press, 2007. — 41 p.

82.  Kampylis P, Punie Y., Devine J. Promoting effective digital-age learning: A European
framework for digitally-competent educational organisations. Joint Research Centre (Seville
site), 2015. — P. 2-49.

83.  Kemmis S., McTaggart R., Nixon R. The action research planner: Doing critical
participatory action research. Springer Science & Business Media, 2013. — 206 p.

84. Kim C., Kim M. K., Lee C., Spector JM., DeMeester K. Teacher beliefs and
technology integration // Teaching and Teacher Education. —2013. — Vol. 29. — P. 76-85.

85.  Kirkpatrick D. L., Kirkpatrick J. D. Evaluating training programs: The four levels.
Berrett-Koehler Publishers, 2006. — 399 p.

86.  Klassen R. M., Tze V.M. Teachers’ self-efficacy, personality, and teaching
effectiveness: A meta-analysis / Educational research review. —2014. — Ne 12. — P. 59-76.

21



87.  KolbD. A. Experiential learning: Experience as the source of learning and
development. FT press, 2014. — 390 p.

88.  Le Deist F. L., Winterton J. What is competence? / Human Resource Development
International. — 2005. — Vol. 8. — Ne 1. — P. 27-46.

89. Lee M., Chen T. Digital creativity: Research themes and framework // Computers in
Human Behavior. — 2015. — Vol. 42. — P. 12-19

90.  LevinT., Nevo Y. Exploring teachers’ views on learning and teaching in the context of
a trans-disciplinary curriculum // Journal of Curriculum Studies. — 2009. — Vol. 41. — Ne 4. —
P. 439-465.

91.  Lewin K. Conduct, knowledge and the acceptance of new values. In G. Lewin (Ed.),
Resolving social conflicts: Selected papers on group dynamics. Washington, DC: American
Psychological Association, 1997. — P. 48-55.

92.  Lewin K. Frontiers in Group Dynamics: Concept, Method and Reality in Social
Science; Social Equilibria and Social Change // Human Relations. — 1947. — Ne 1. — P. 5-41.

93. Lucas B., Claxton G., Spencer E. Progression in Student Creativity in School: First
Steps Towards New Forms of Formative Assessments. Paris: OECD Publishing, 2013. — 45 p.

94, Luckin L., Bligh B., Manches A., Ainsworth S., Crook C., Noss R. Decoding learning:
The proof, promise and potential of digital education. Nesta, 2012. — 86 p.

95.  Malita L., Martin C. Digital Storytelling as web passport to success in the 21st Century
// Procedia - Social and Behavioral Sciences. —2010. — Ne 2. — Vol. 2. — P. 3060-3064.

96.  Mama M., Hennessy S. Developing a typology of teacher beliefs and practices
concerning classroom use of ICT // Computers & Education. —2013. — Ne 68. — P. 380-387.

97.  Mature students using mobile devices in life and learning. / Kukulska-Hulme A., Pettit
J., Bradley L. [et al.] // International Journal of Mobile and Blended Learning (IJMBL). —2011.
— Ne3. —Vol.1. — P.18-52.

98.  Meirink J., Meijer P. C., Bergen T., Verloop N. Understanding teacher learning in
secondary education: The relations of teacher activities to changed beliefs about teaching and
learning // Teaching and Teacher Education. —2009. — Vol. 25. — Ne 1. — P. 8§9-100.

99.  Michael J. A., Modell H.I. Active learning in secondary and college science
classrooms: A working model for helping the learner to learn. Routledge, 2003. — 198 p.

100. Mochizuki Y., Santillan-Rosas I. M., Gudino S., Hazard R. Rethinking pedagogy:
Exploring the potential of digital technology in achieving quality education. // UNESCO-
MGIEP, 2019. 151 p. URL: https://unesdoc.unesco.org/ark:/48223/pf0000372786
(accessed:15.02.2021).

101. Murata A. Teacher learning with lesson study. International Encyclopedia of Education,
2010. —P. 575-581.

102. New Vision for Education: Fostering Social and Emotional Learning through
Technology. World Economic Forum, 2016. 36 p. URL:
https://www.weforum.org/reports/new-vision-for-education-fostering-social-and-emotional-
learning-through-technology (accessed : 08.07.2019).

103.  Nuthall G. The hidden lives of learners. — Nzcer Press, 2007. — 174 p.

104. O'Bannon B., Thomas K. Mobile phones in the classroom: Preservice teachers answer
the call // Computers & Education. — 2015. — Vol. 85. — P. 110-122.

22



105. OECD. PISA 2022 Creative Thinking Framework /PISA 2022 Assessment and
Analytical Framework, OECD Publishing, Paris, 2023. URL: https://www.oecd-
ilibrary.org/sites/dfe0bf9c-en/index.html?itemld=/content/publication/dfeObf9c-en (accessed:
20.03.2023).

106.  Oolbekkink-Marchand H., Oosterheert 1., Lubberink L. S., Denessen E. The position of
student teacher practitioner research in teacher education: teacher educators’ perspectives //
Educational Action Research. —2022. — Vol. 30. — Ne 3. — P. 445-461.

107.  Opre D. Teachers’ Pedagogical Beliefs And Technology Integration / In 1. Albulescu,
C. Stan (Eds.) // Education, Reflection, Development (ERD). —2022. — Vol 2. — P. 112-118.

108. Pajares M. F. Teachers’ Beliefs and Educational Research: Cleaning Up a Messy
Construct // Review of Educational Research. — 1992. — Vol. 62. — Ne 3. — P. 307-332.

109. Paniagua A., Istance D. Teachers as Designers of Learning Environments: The
Importance of Innovative Pedagogies. Educational Research and Innovation, OECD
Publishing, Paris, 2018. — 210 p.

110. Paul R. W, Elder L., Bartell T. California teacher preparation for instruction in critical
thinking: Research findings and policy recommendations. — 1997. — 184 p.

111. Paul R., Elder L. The Miniature Guide to Critical Thinking Concepts and Tools. Dillon
Beach: Foundation for Critical Thinking Press, 2019. — 28 p.

112.  Piotrowski J., Meester L. Can apps support creativity in middle childhood? //
Computers in Human Behavior. —2018. — Vol. 85. — P. 23-33

113.  Ponte P. Action research as a tool for teachers’ professional development. International
Encyclopedia of Education, 2010. — P. 540-547.

114. Preparing for life in a digital world: IEA international computer and information
literacy study 2018 international report. FraillonJ., Ainley J., Schulz W., Friedman T.,
Duckworth D. Springer Nature, 2020. — 297 p.

115. Reason P., Bradbury H. The SAGE handbook of action research: Participative inquiry
and practice. SAGE, 2013. — 753 p.

116. Reimagining our futures together: a new social contract for education / UNESCO,
2021. [DNEeKTpOHHBIHI pecypc]. URL:
https://unesdoc.unesco.org/ark:/48223/pf0000379707.locale=en (mara oOparmeHus:
15.08.2022).

117. Richards J. C., Gallo P. B., Renandya W. A. Exploring teachers’ beliefs and the
processes of change // PAC journal. —2001. — Vol. 1. — Ne 1. — P. 41-58.

118. Rikala J., Hiltunen L., Vesisenaho M. Teachers’ Attitudes, Competencies, and
Readiness to Adopt Mobile Learning Approaches. Proceedings. Frontiers in Education
Conference (FIE), 2015. — P. 1-8.

119. Sang G., van Braak J., Tondeur J., Valcke M. Student teachers’ thinking processes and
ICT integration: Predictors of prospective teaching behaviors with educational technology //
Computers & Education. — 2010. — P. 2-10.

120. Saroyan A. Fostering creativity and critical thinking in university teaching and
learning: Considerations for academics and their professional learning. Publishing, 2022. — 48
p.

121.  Sato M., Rogers C. Case methods in teacher education. International Encyclopedia of
Education, 2010. — P. 592-597.

23



122.  Serin H. A Comparison of Teacher-Centered and Student-Centered Approaches in
Educational Settings // International Journal of Social Sciences & Educational Studies. —2018.
—Vol. 5. —Ne 1. — P. 164-167.

123.  Skill levels and gains in university STEM education in China, India, Russia and the
United States / Loyalka P., Liu O. L., Li G. [et al.] / Nature Human Behaviour. — 2021. — Ne5.
—Vol.7. — P.892-904.

124.  Smith C., Gillespie M. Research on professional development and teacher change:
Implications for adult basic education // Review of adult learning and literacy. — 2007. — Vol.
7.—Ne 7. —P. 205-244.

125.  Stes A., Min-Leliveld M., Gijbels D., Van Petegem P. The impact of instructional
development in higher education: The state-of-the-art of the research // Educational research
review. —2010. — Vol. 5. — Ne 1. — P. 25-49.

126. Teacher-centered vs. Student-centered course design. Stanford University. URL:
https://teachingcommons.stanford.edu/teaching-guides/foundations-course-design/theory-
practice/teacher-centered-vs-student-centered (accessed: 20.03.2019).

127. The influence of interdisciplinary integration of information technologies on the
effectiveness of it training of future teachers / Balykbayev, T., Bidaibekov, E., Grinshkun, V.,
& Kurmangaliyeva, N. //Journal of theoretical and applied information technology. — 2022. —
V. 100. — Ne. 5. - P. 1265-1274.

128. The OECD TALIS Video Study. Progress Report. OECD, 2019. URL:
https://www.oecd.org/education/school/TALIS Video Study Progress Report.pdf (accessed:
15.08.2022).

129. Thompson A. G. Teachers' beliefs and conceptions: A synthesis of the research / In
D. A. Grouws (Ed.) Handbook of research on mathematics teaching and learning: A project of
the National Council of Teachers of Mathematics. Macmillan Publishing Co, Inc., 2019. — P.
127-146.

130. TondeurJ., Van Braak J., Ertmer P. A., Ottenbreit-Leftwich A. Understanding the
relationship between teachers’ pedagogical beliefs and technology use in education: A
systematic review of qualitative evidence // Educational Technology Research and
Development. —2016. — Vol. 65. — Ne 3. — P. 555-575.

131. Torrance E. P., Goff K. A quiet revolution // The Journal of Creative Behaviour. — 1989.
—Vol. 23. = Ne 2. — P. 136-145.

132.  Van Zoest L., Bohl J. Mathematics teacher identity: A framework for understanding
secondary school mathematics teachers’ learning through practice // Teacher Development. —
2005. —Vol. 9. — Ne 3. — P. 315-346.

133.  Venkatesh V., Morris M. G., Davis G. B., Davis F. D. User Acceptance of Information
Technology: Toward a Unified View // MIS Quarterly. — 2003. — Vol. 27. — Ne 3. — P. 425-478.

134. Vincent-Lancrin S., Gonzalez-Sancho C., Bouckaert M., de LucaF., Fernandez-
Barrerra M., Jacotin G., Urgel J., Vidal Q. Fostering students' creativity and critical thinking:
What it means in school. Educational research and innovation. Paris: OECD Publishing; 2019.
—360 p.

135.  Wang L., Ertmer P., Newby T. Increasing Preservice Teachers’ Self-Efficacy Beliefs for
Technology Integration // Journal of Research on Technology in Education. —2004. — Vol. 36.
—P. 231-250.

24



136. Wegerif R. Literature review in thinking skills, technology and learning. School of
Education, Open University, 2002. — 48 p.

137.  Yeh Y., Chang H.-L., Chen S.-Y. Mindful learning: A mediator of mastery experience
during digital creativity game-based learning among elementary school students / Computers

& Education. —2019. — Vol. 132. — P. 63-75.

25



