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DIGITAL PEDAGOGY, A NEW TREND IN EDUCATION

Carmen-Gabriela BOSTAN, PhD, senior researcher,
CNPEE-UCE, Bucharest
ORCID: 0000-0002-2816-8185

carmenbostan@jise.ro

CZU: 37.01:004=111
DOI: 10.46727/¢.15-11-2024.p9-17

Abstract. This article explores the challenges and opportunities that digital pedagogy
presents for educators. Key challenges include adapting to new technologies, managing digital
diversity among students, maintaining student engagement in online environments, and
developing effective digital assessment methods. Conversely, digital pedagogy offers significant
opportunities, such as access to a wide range of educational resources, personalized learning
experiences, enhanced collaboration and communication, and the development of essential
digital skills for students. By embracing and effectively integrating digital technologies,
educators can enhance the learning process and better prepare students for a digital future.

Keywords: digital pedagogy, teaching and learning methods, digital tools, new
technologies, teachers and students

Introduction

In the digital era, education faces significant transformations, and digital pedagogy
becomes an essential component of the educational process. This not only changes the
way information is transmitted and assimilated, but also redefines the role of teachers.
In this context, digital pedagogy represents both an opportunity and a challenge for
teachers.

Technology has become an integral part of our daily lives. Education is no
exception to this trend, and digital pedagogy has become a controversial or adulated
subject, both by teachers and other actors, parents or students.

There are voices among psychiatrists who warn against the use of the computer in
the teaching process, especially at young ages, because digital environments create
addiction and deprive them of sleep. They damage memory, reduce mental activity and
therefore are not indicated for stimulating learning in the school environment. [8] The
use of digital means in the classroom should be done with caution, without going
overboard. Their use must be accompanied by practical, interactive activities.

Digital pedagogy refers to the use of contemporary digital technologies in teaching
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and learning. Digital pedagogy is not exactly about using digital technologies for
teaching, but rather about approaching those tools from a critical pedagogical
perspective. This means that the use of digital tools will be done carefully, to decide
when and how digital tools can be used, taking into account the impact of digital tools
on learning. The ability to select technologies that will improve teaching and learning —
is more important than ever. Digital pedagogy empowers teachers to select the
technology that will ensure student learning outcomes are met, giving teachers the
knowledge and skills to develop your own digital pedagogy.

Digital pedagogy can be applied in online, hybrid, and face-to-face learning
environments and specifically focuses on using technology to break down learning
barriers and enhance student learning experiences.

Its existence dates back to the earliest use of digital tools in classrooms. However,
a greater awareness of the need for digital pedagogy has emerged only in the last decade
in recognition of the changing relationship between students and computers, handheld
(small electronic device designed to be easily held and used in the hand), devices , social
networks and more. This changing portrait of students' habits indicates a serious need
for critical approaches from instructors regarding the use of technologies to engage their
students, regardless of the subject matter or mode of classroom instruction.

Effective digital pedagogy thus begins not with a static list of tools, but with
fundamental learning goals and strategies, supplemented by the appropriate technology

to reinforce student outcomes and goals.

Theoretical framework

Digital pedagogy refers to the study of how to teach using digital technologies.
This involves understanding the learning theory associated with digital practices,
selecting appropriate technologies for learning objectives, and using these technologies
effectively in the classroom. Digital pedagogy is not just about using technology as an
auxiliary tool, but about integrating it into the learning process to change how we learn
and what we learn.

In other words, digital pedagogy refers to the use of technology to facilitate the
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learning process. This includes using online platforms for teaching, using educational
games to enhance understanding of concepts, and using social media to encourage
collaboration and communication between students.

Pedagogical orientation can change when digital technologies are integrated into
teaching. The use of digital technologies in teaching and learning can lead to some
learners taking more responsibility for their own learning, can increase collaboration and
teamwork. It also enabled teachers to design learning environments that support
pedagogical practices that involve student collaboration, problem solving, and
knowledge construction in a way that is personalized to the class of students. [9].

The European Commission, within the Joint Research Center (JRC) has developed
the European Framework for Educators' Digital Competence (DigCompEdu, [13])
which describes digital competence for educators. It provides a general reference
framework to support the development of specific digital skills for teachers in Europe.

DigCompEdu details 22 competencies organized into six areas: professional
commitment; digital resources; teaching and learning; evaluation; empowering learners;

facilitating the digital competence of students. (fig.1, fig. 2)
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Figure 1
European Commission, Digital Competence Framework for Educators (DigCompEdu),
https://ec.europa.euljrc/en/digcompedu
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Figure 2 Visual illustration of DigCompEdu Framework
The challenges of digital pedagogy for teachers

Adopting digital pedagogy can be challenging for teachers for several reasons.

* First of all, it requires a change of mentality. Teachers must move from a
traditional role of information provider to a role of facilitator of learning.

 Second, teachers must familiarize themselves with new technologies. This can
be difficult for those who are not comfortable with using technology.

* Third, teachers must be prepared to deal with privacy and security issues that
may arise in the online environment.

The key stages for the construction of digital pedagogy by education practitioners
can be considered: knowledge of the curriculum and the skills required to be developed
in the respective discipline; actively imparting knowledge and understanding of quality
digital pedagogy practices; training and data collection; developing digital skills; self-
improvement; sharing own experiences and best practices. This structured approach
helps educators integrate technology into teaching, emphasizing continuous
improvement and informed practices in digital education.

For the teaching staff, digital pedagogy implies: pedagogical orientation,
pedagogical practices and digital pedagogical skills.(fig. 3)
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Digital pedagogy

Pedagogical Orientation

- Socio-constructivist:
Approach that emphasizes the
construction of knowledge
through social interactions and
reflection.

- The teacher as a facilitator:
The role of the teacher is to
facilitate a deep understanding
of the subject by the students.

- Student activity: Emphasis is
placed on the student's activity
in the learning process and on
the social and reflexive

Pedagogical practices

- Technology as a tool:
Technology is considered a
tool that enables the active
use of information.

- Student  Engagement:
Students are encouraged to be
actively involved in using the
information.

- Collaboration and problem
isolving: Collaboration
between students and
problem solving is promoted.

Digital Pedagogical
Competences

- Expert knowledge: Teachers
must have solid knowledge in
their field of expertise.

- Effective  pedagogical
strategies: Using effective
pedagogical  strategies  in
planning and  organizing
learning activities.

- Technological knowledge:
|Adapting to new technologies
to support continuous learning
and development.

construction of knowledge.

Figure 3 Digital Pedagogy
Pedagogical orientation can change when digital technologies are implemented in

teaching. Pedagogical orientation is generally divided into two types: constructivist
pedagogical orientation (collaboration, student-centered activities, active participation
of students in discourse; technology is considered a cognitive tool that supports student
learning) and traditional pedagogical orientation (teacher-centered activities, (
communication is mostly teacher-to-student; technology is used to support teacher-
centered activities) [6]. Both constructivist and socio-cultural theories facilitate the
integration of new technologies in the classroom. Therefore, digital pedagogy includes
more than the teacher's perspective on teaching and learning, it will also include the
students' perspective. To apply digital pedagogy, the roles of the teacher and students
will change. The teacher's role is to work as a facilitator, using student-centered teaching
approaches and encouraging students to learn through collaboration.

Regarding teacher-centered pedagogies and student-centered pedagogies, there are
some differences. Teacher-centered pedagogies are based on content knowledge, theory,
and direct instruction, while student-centered pedagogies involve hands-on learning,

where skills are developed through collaboration. Teacher-centered pedagogies are not
13



necessarily less effective than student-centered pedagogies; both having useful aspects
(pedagogical history has proven this), and teachers should find a balance between them
when using digital technologies in teaching.

The pedagogical orientation is reflected in the digital pedagogical practices
addressed, in an interactive learning environment, rich in information and technology,
in which students can engage in learning activities, with technology integrated into the
didactic processes. Learners should engage in independent learning activities, but also
in collaboration with peers, so that they themselves become creators of knowledge
through interaction with the environment.

Having digital pedagogical skills implies the integration of digital technologies in
teaching. Educators' digital competencies include the knowledge, skills, and attitudes
that connect technical expertise with pedagogical goals to improve student learning.

The implementation of digital pedagogy refers to the use of various educational
applications, tools and platforms in the didactic process, with the aim of complementing
traditional learning, offering interactive content, virtual laboratories, quizzes/interactive
assessment, educational games, resources and digital content for pupils and students, as
well as virtual spaces for carrying out various educational activities.

The Action Plan for Digital Education — Action 1 [11] identifies the specific
challenges of each EU Member State raised by the digital transformation of their
education and training systems and suggests ways to overcome them.

As examples of good practices in the use of digital tools in teaching activity, we
can mention digital platforms that allow the sharing of various interactive materials, or
platforms that allow distance learning, tutoring/ educational mentoring.

The Digital Education Action Plan (2021-2027) sets out a shared vision for high-
quality, inclusive digital education. This plan aims to support the adaptation of Member
States' education and training systems to the digital age and sets out two strategic
priorities and fourteen actions to support them:

Priority 1: Fostering the development of a high-performance digital education
ecosystem. More actions by the European Commission are expected to be implemented,

such as the structured dialogue with Member States on digital education and skills, the
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Council recommendation on key enablers for the success of digital education and
training, and others.

Priority 2: Developing digital skills and competences relevant to digital
transformation.

The Digital Education Action Plan is an enabler for the realization of a European
Education Area, contributing to the achievement of the objectives of the Skills Agenda
for Europe, the Action Plan on the European Pillar of Social Rights and the "Digital
Compass 2030: The European Model" for the digital decade"[10].

To ensure equal access to technology for all students, some strategies could be
implemented at the institutional/governmental level such as: infrastructure investments
(high-speed Internet connection and adequate technological infrastructure, both in
schools and for the school population); teacher training; creation of open educational
resources (Open Educational Resources (RED/OER) are learning materials that can be
used, adapted and distributed for free); promoting digital literacy; ensuring and
educating in the spirit of online security.

In Romania, through the SMART.Edu - Strategy for the digitization of education
in Romania 2021 — 2027 [14], the Ministry of Education and Research proposed a call
to action for a closer cooperation of all interested factors, starting from the following
priorities: Accessibility, Connectivity, Community , Digital Educational Ecosystem,
Innovation and Sustainability. The adaptation of the education and training system to
technological evolution is a complex process, necessary for the preparation and
improvement of human resources and an essential element of the development,
modernization and innovation of society. The use of new digital technologies is the
direct way to make school more attractive for students, more adapted to their needs and

lifestyles, more effective in developing skills, generating lifelong education.

Conclusions

Digital pedagogy represents an extraordinary opportunity for improving the
learning process. However, it is essential that teachers are prepared to face the challenges
involved. With appropriate training and ongoing support, teachers can successfully use

technology to improve learning outcomes.
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Digital education can bring some benefits for pupils and students, such as:
efficiency in the learning process (technology can help personalize learning, adapting to
the pace and individual learning style); accessibility; various educational resources
(videos, educational games, simulations); developing digital skills; creativity and
innovation (digital tools allow educational content to be customized creatively by each
teacher or student. These benefits demonstrate the enormous potential of digital
education to improve learning and prepare students and pupils for an increasingly
digitized world.

As disadvantages of digital education, we can list: the quality of information found
online can be erroneous, including the information provided by ChatGPT; online
security; access to technology is not yet total, there are students from disadvantaged
backgrounds; lack of optimal connections to the Internet network; the authenticity of the
work makes it difficult to verify authenticity; the costs of preparing/disseminating an
online course can be more expensive and less effective than a traditional course; the lack
of direct interaction can lead to psycho-emotional conditions. In addition, spending too
much time in front of screens can generate physical, mental, emotional, social health
conditions on which clinical studies have not yet been done, therefore there is no
evidence.

When it is claimed that in schools one learns better thanks to digital environments,
one should not forget that there is, at least for now, no proof in this sense. Instead, there
are numerous studies that show that excessive computer technology has a negative effect
on education. If the performance of students who learn with and without computers is
measured, a negative effect is observed for the former.

In conclusion, digital pedagogy is a challenge for teachers, but it is also an
opportunity to reinvent the way education is delivered and make learning more relevant

and engaging for students.
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Abstract
Learning about green energy in the pre-university physics curriculum is an

essential step in the ecological education of young generations, aiming to reduce
pollution factors, conserve natural resources, and protect the environment. This paper
analyzes the extent to which notions of renewable energy and energy efficiency
have been integrated into the pre-university school physics curriculum. The purpose
of this article is to analyze the extent to which topics related to green energy
and sustainable development of society are present in the secondary school physics
curricula. Primary education programs and optional subject programs were also
considered. The research methodology includes curriculum analysis. The conclusions
underline the need for the continuous updating of the school curriculum to reflect
technological and ecological developments, thus ensuring the formation of a well-

informed and ecologically responsible generation.

Keywords: green energy, curriculum, physics, teaching, learning, GreenComp

Introduction

In the contemporary era, environmental concerns are increasingly acute, and
educating young people about green energy is becoming a top priority. Protecting the
environment for future generations primarily involves educating the younger generation

in this regard and providing practical opportunities to contribute to change.
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Climate education plays a fundamental role in the behavioral and mental
adaptation of society to climate change. According to the 2022 European Council [22]
recommendations, the integration of renewable energy and energy efficiency into school
curricula is essential to educate future generations about sustainability.

One of the policy actions set out in the European Green Deal [7] was the
development of a European competence framework for sustainability. The European
Green Deal is a package of policy initiatives that aims to put the EU on the path to a
green transition, with the ultimate goal of achieving climate neutrality by 2050. The
transition to clean energy is a must to combat climate change and an opportunity to
increase energy independence. The main measures of the EU for the implementation of
policies for the development and use of green energy assume an increase in the share of
energy produced from renewable sources. GreenComp identifies a set of sustainability
competencies to help learners develop knowledge, skills and attitudes that promote ways
of thinking, planning and acting with empathy, responsibility and care for our planet and
public health.

This paper analyzes to what extent these concepts are included in physics curricula
for pre-university education, but the aim is to influence students' perceptions and
attitudes towards environmental protection [5]. Previous studies, such as those published
by UNESCO [21] and MDPI [1], emphasize the benefits of green education in
developing a mentality oriented towards the conservation of natural resources and the
protection of the environment. Through the analysis of school curricula, the paper aims
to highlight the importance of ecological education, as well as the need for continuous
updating of educational content to respond to contemporary technological and ecological
challenges.

Among the national policies related to green education, we can mention the
documents developed by the Ministry of Education - Romania. Education for
sustainable development [11], as well as the one developed in the working group
organized by the Romanian Presidential Administration, Education regarding climate
change and the environment in sustainable schools. The National Strategy on education

for the environment and climate change 2023-2030 was developed. The development of
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the Strategy sought to ensure full compliance with the vision, purpose and objectives of
the Report "Education on climate change and the environment in sustainable schools"
published by the Presidential Administration, in June 2022 [20].

Since 2015, the expectations expressed towards students in relation to care for the
environment have been inserted into the graduate profile: the use of data about the
environment; environmental investigation; showing interest in one's own health and a
clean environment; showing interest in a healthy lifestyle and a clean environment -
critical reflection on the changes produced by human activity in the environment.

Commitments have been made to widen access to environmental and climate
education through participation in international agreements (eg the Paris Agreement)
and through recent government programmes. At the same time, amendments were made
to the National Education Law to include environmental skills. The national Green Week
program was also established.

Learning about green energy in the pre-university physics curriculum is an
essential step in the ecological education of young generations, aiming to reduce
pollution factors, conserve natural resources, and protect the environment. This paper
analyzes the extent to which notions of renewable energy and energy efficiency have
been integrated into the pre-university school physics curriculum. The purpose of this
article is to analyze the extent to which topics related to green energy and sustainable
development of society are present in the middle and high school physics curricula.
Primary education programs and optional subject programs were also considered. The
methodology includes curriculum analysis. The conclusions underline the need for the
continuous updating of the school curriculum to reflect technological and ecological
developments, thus ensuring the formation of a well-informed and ecologically
responsible generation.

Theoretical framework. Ecosocial competences. GreenComp

GreenComp's ambition is to highlight the competences needed for the green
transition to support the implementation of inclusive and quality training on climate
change, biodiversity and sustainability, as well as lifelong learning. [2].

GreenComp [6] comprises 12 competences organized in the four areas of
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competences:

- the adoption of sustainability values, which includes the skills: sustainability
assessment; supporting equity; promoting nature;

- acceptance of complexity in sustainability, which includes the skills: systemic
thinking; critical thinking; problem identification;

- designing sustainable future scenarios, which includes the skills: future scenario
literacy; adaptability; exploratory thinking;

- taking measures for sustainability, which includes the skills: political influence;
collective action; individual initiative.

A sustainability competency empowers citizens to integrate sustainability values
and adopt complex systems to act or call for action to restore and maintain ecosystem
health and strengthen justice, generating visions for sustainable future scenarios.

Learning for environmental sustainability aims to cultivate a sustainable mindset
from childhood to adulthood, understanding that humans are part of and dependent on
nature. Citizens are equipped with knowledge, skills and attitudes that help them become
agents of change and contribute individually and collectively to shaping the future,
within the limits of our planet.

Methodology

The research methodology consists in the curricular analysis of school programs
and physics textbooks in pre-university schools.

The purpose of this article is to analyze the extent to which topics related to green
energy and sustainable development of society are present in the middle and high school
physics curricula. Primary education programs and optional subject programs were also
considered.

Research questions and objectives

Research questions

1. To what extent do the primary, common core and optional curricula include
topics related to green energy and sustainable development?
2. To what extent are the notions of renewable energy and energy efficiency

integrated in the physics curriculum for secondary education?
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Objectives
1. Analyzing the presence of subjects related to green energy and sustainable
development in common core programs, respectively optional for compulsory
education
2. Analyzing of how the concepts of renewable energy and energy efficiency are

included in the physics textbook for secondary education.

Results and discussions

In order to answer the question " To what extent do the primary, common core and
optional curricula include topics related to green energy and sustainable development?",
the school programs for primary education were analyzed. The following contents
related to energy in general, respectively to green energy in particular, were found.
(Table 1, Table 2)

Table I Contents about energy to subjects for the common core, primary education

Class Domain Content
0[13] The Universe
Earth Earth, Sun and Moon: recognition in simple patterns
I[13] Sciences | The Universe

The Sun, source of heat and light

Energy forms and transfer

0[13] Electricity: devices that use electricity and safety rules in
Physics | handling electrical devices

Sciences | Energy forms and transfer

I[13] Forms of energy (light, heat, electricity), sources of energy
(sun, water, wind, coal, oil) and practical uses

Energy - sources and effects

Heat transfer between objects. Conductive and heat
insulating materials

IV [14] Physics
Sciences

Table 2 Contents about energy to optional subjects

Class Domain Content
ﬁlg]lv Green - What does balanced development mean?
settlements | - Green towns and renewable energy
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In order to answer the question "To what extent are the notions of renewable
energy and energy efficiency integrated in the physics curriculum for secondary
education?", the programs from the common core, the Physics discipline [16], were
analyzed, where topics related to green energy are addressed in class VIII in the chapter
Forms of energy. Energy sources, as well as the Technology curriculum [17], where
relevant information was also found in the eighth grade (Table 3).

Table 3 Contents about energy to subjects for the common core, secondary education

Discipline Domain Content
Forms of energy. Energy sources —
integrative theme
. The transformation and conservation of energy
. Extension: . .
Physics Enerev and life | ™ different systems (for example, the life
£y support system on a space station, other systems

identified and studied in biology, geography,
etc.)
- Methods of saving electricity and thermal

Sustainable energy i homes .

development - Conventional and unconventional energy

. - Safety and health at work specific to the
(healthy lifestyle, .
. electrical field
Technologies clean . .
. - The impact of energy production and use
environment, . g .
. technologies on the individual, society and the
influence on the .
individual/society) | Snvironment

- Environmental protection in the context of
various professional fields.

Table 4 Contents about energy to optional subjects, secondary education
Class Domain Content

Sustainable

VII [18] | development

and climate
action

- reduction of greenhouse gas emissions
1. circular economy - green economy 2. local production
and consumption 3. energy efficiency

Following the analysis of how the notions of renewable energy and energy efficiency
are included in the physics textbook for secondary education [2], relevant information

was found.
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In the Optical Phenomena chapter, the lesson Propagation of light in various
media (absorption, dispersion, color of bodies, etc.), there is information about solar
panels. "Solar panels - photovoltaic elements - have already penetrated into everyday
life. There are many appliances powered by a photovoltaic generator (solar panels), such
as: street lights, garden lights, mini computers, household appliances, irrigation pumps,
etc. Photovoltaic elements convert light energy into electrical energy.”

In the chapter Extension: Energy and Life are interesting lessons about the
transformation and conservation of energy in different systems, such as the Electric
Generator; Dynamo; Hydropower plant; Wind power plants; Geothermal plants; Solar
plants; Solar thermal power plants; Photovoltaic solar plants; Energy balance of soil and
atmosphere; The yield of an energy chain; The transformation and conservation of
energy in different systems (for example, the life support system on a space station, other
systems identified and studied in biology, geography, etc.) In other textbooks there are
other topics, such as: Photovoltaic effect; Low carbon footprint energy production;
Transformation and conservation of energy in different systems; Nuclear reactions and
the production of nuclear energy.

Conclusions

Analyzing the presence of topics related to green energy and sustainable
development in the common core and optional primary education programs
demonstrated the fact that, both in primary and secondary education, there are topics
related to green energy. Following the analysis of how the notions of renewable energy
and energy efficiency are included in the physics textbook for pre-university education,
relevant information was found. In high school programs, the topics usually refer to the
theoretical aspects of the various forms of energy and topics related to green energy are
not addressed.

The conclusions underline the need for the continuous updating of the school
curriculum to reflect technological and ecological developments, thus ensuring the

formation of a well-informed and ecologically responsible generation.
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Abstract

Against the background of the passion for activating the educational process in schools
and higher education institutions, the author suggests considering how we teach and develop a
child taking into account his psychology. At the same time, he even refers to the technical model
of data transfer from one storage device to another, each of which has its own way of connecting
to a computer and its own data transfer speed. Here he draws the reader’s attention to the fact
that this speed cannot exceed the data transfer speed of those of the named technical devices that
have the worst characteristics in this regard. Such a comparison is sufficient to understand
teaching, which is focused only on the fact that the teacher imparts knowledge to students in ’
ready-made form. At the same time, reproductive education does not allow us to solve the
problems that the younger generation faces. Modern society, science and production need people
with developed research and creative abilities, leadership qualities. This is the problem that the
modern education system must solve.

Keywords: educational process, teaching methods, educational process optimization,
innovations, learning outcomes.

Theoretical framework
The theme of this conference, "Active Learning for Sustainable Development,"

stems from the expectations of society. Everyone wants sustainable development and
has sought ways to achieve it. But how can you achieve something good if not through
active work, you ask? Of course, yes - through active work! Many different slogans and
sayings were created for this purpose, such as "work and labor will grind everything
down!" Or: "We will complete the five-year plan in three years!" This meant that the

development plan for industry, agriculture, energy and other sectors of the national
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economy was called for to be completed not in five, but in three years. Later, the word
"acceleration" appeared, which made it possible to create equally meaningful
expressions such as "acceleration of scientific and technological progress." Although all
of this reflected the same idea: it is necessary to work more actively. Some other
expressions containing the word "intensification" deserve attention from this series. It is
a synonym for the word "activation" and enriched the speech of ideological theorists in
their speeches. Everywhere one could hear the expressions "intensification of industrial
development", "intensification of mineral fertilizer production" and so on. The education
system should not have fallen behind. But the organizers of education, supporting all the
existing initiatives, chose the easy-to-pronounce and more understandable word
"activization", which, as is known, is a synonym for the word "intensification". It quickly
took its place in theoretical pedagogy and among the organizers of education.

The expression "cognitive activity" is directly related to students, because they are
the ones who learn. In pedagogical books and articles, the issues of its activation are
discussed and the necessary methods are proposed. The author of the text gives examples
of such works [5,10]. All this was easily supported by the formation of cognitive interest,
which was also devoted to a sufficient number of works on pedagogy and psychology. |
am not writing about the special research that was carried out, which can be used in
subsequent works of the same level (dissertations), but about hundreds of articles that
were written and rewritten at such a speed that it was not always possible to keep track
of them.

Over time, the expression “activation of the educational process” dissolved into
“individualization and differentiation of teaching”, the introduction of “non-standard
lessons” into pedagogical practice, “personally oriented teaching”, “development of key
competencies in students”, “development of subject competencies in them”, etc. At the
same time, it is necessary to take into account that the introduction of information and
communication technologies into the educational process began, for which it was
necessary to prepare future teachers in pedagogical universities, and to improve the
qualifications of teachers in educational institutions of postgraduate pedagogical

(additional) education.
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Research questions and objectives

But what about the teacher? - you ask. I will answer that the teacher easily
mastered the proposed methods of activating the cognitive activity of students. At the
same time, he aroused their interest in the educational material in various ways. He
demonstrated interesting experiments, accompanied the presentation of new material
with interesting stories about the history of the discovery of a certain phenomenon,
showed educational films, etc. But, as it turned out, all this did not affect the students as
effectively as the demand by society for people capable of effective and highly paid
work in various sectors of the national economy of the country could have had. And in
all this there were certain problems that did not always depend on people.

However, it should be noted that the processes of globalization taking place in the
world, which consist of the integration of production and economy, the exchange of
goods and products, scientific knowledge and other information, lead us to the need to
make changes in the education system. Development does not exclude a return to
previous useful experience, the ideas of which can contain much that is useful for the
present and the future. At the same time, everything must be approached from a scientific
point of view, tracking, of course, the results of the introduction of theory into
pedagogical practice.

It is obvious that the problem raised by the conference requires research.
Moreover, research in the modern conditions of development of education and society,
taking into account domestic and foreign experience. Is there a substitution of concepts,
is there a transfer of activity from students to teachers? Is there a well-known imitation
of active activity here that does not bring positive results?

Research methodology

In the course of any scientific research, we always refer to similar studies that have
already been completed. In doing so, we pay attention not only to the results obtained,
but also to the methods and equipment used. This is easier to understand in the case of
referring to the work of the inventor. He cannot file an application for a proposed
invention unless he specifies several (at least two) analogues and a prototype in its

description. Based on this, the author analyzed this problem and possible solutions in
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scientific and methodological literature. Of particular interest are works that present
various pedagogical innovations or their analysis [2,3,4,5,6,8,9,10]. There was even an
appeal to the "Great Didactics" of J.A. Komensky, who drew attention to the need to
evaluate the teaching method from the point of view of its simplicity and effectiveness.
All the classics of pedagogy call for this, for example, the same Ya.A. Komensky, K.D.
Ushisky, V.A. Sukhomlinsky and others. Due to the limitation of the text of the article,
their works are not included in the bibliography.

At the same time, the author used the results of observations of the activities of
domestic teachers, in particular, teachers of the Chernigov region (northern Ukraine).
The author's personal experience as a physics teacher at school was also taken into
account, as well as his experience in choosing the topic of his PhD dissertation. Initially,
a topic was chosen that was directly related to the issue under discussion.

The results of observations of the pedagogical activity carried out by teachers
allow us to come to the conclusion that each of them uses those techniques and methods
that give a positive effect in their practice. A teacher should not be offered something
that does not correspond to his psychology, his style of communication with students.
The worst mistake would be forcing him to use the method that he does not accept.
Therefore, the publication of the book by Yu.K. Babansky "Optimization of the
educational process: methodological principles" [4] was perceived very positively. He
wrote that each teacher has the right to build the educational process based on the level
of the class (group of students), the material base of the school, for example, physics or
chemistry classrooms, the level of his training, mastery of specific methods, etc. The
process must be optimized. Less material, physical and psychological costs to achieve a
positive effect.

Research results

In carrying out this study, we obtained results that indicate that this problem does
not lose its significance in the conditions of further development of society. Education
should be active at the present time. At the same time, in the relations of the interacting
parties of the educational process during such education, negative phenomena are

observed.
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First of all, they consist in the teacher being overloaded with preparation for
conducting classes, which leads to rapid fatigue with subsequent professional burnout.
How difficult is it, for example, to shoot an educational video film for the
implementation of the so-called "flipped learning"? [3]. It is proposed for higher
education, but we are discussing general issues for all education. In this case, the activity
is mainly shown by the teacher. The role of students is reduced to watching the film and
then discussing it in the seminar. We will not talk about the effectiveness of this
approach.

Active learning is sometimes understood as students listening to lectures. In this
regard, [ will cite a case described in the book by the famous physicist A. I. Abraham,
"Time Back, or Physicist, Physicist, Where Have You Been" [2]. During a visit to
Moscow State University named after M. V. Lomonosov, - writes A. . Abraham, - a
certain professor 1., who was obviously an important person at the university, told those
present about their system of higher education, about large student stipends and teaching
salaries. Here I. reported that students listen to thirty-five hours of lectures a week. This
caused delight among the "believers", and the author of the book could not resist asking:
"When do they think?" This question, - the author continued, - was met with
disapproving silence.

The real activity of students can be seen during their creative work in groups. They
pursue one goal, independently distribute roles in the group, and work to achieve the set
goal. This takes place during the All-Ukrainian tournaments of young inventors and
innovators [7].

Discussing the issues of active learning, I would like to separately comment on the
implementation of STEM/STEAM projects by students [1]. If we are talking about
research and creative projects, then they are carried out mainly outside of school hours,
and we cannot always draw a conclusion about the level of activity of the student who
is carrying out this project. Moreover, research and creative activity of a person is not
always manifested externally. A creator, for example, shows his activity to the maximum
during inspiration [7].

When organizing the educational process, it should be borne in mind that not all
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students can be equally active. Our observations have shown that some of them do not
want to take part in "brainstorming". At the same time, they cope well with solving
complex Olympiad problems or show themselves in research or inventive activities.

It seems to me that new challenges will arise with the introduction of artificial
intelligence into the educational process [6,9]. In this case, it is necessary to choose the
right approach to its use. Obviously, we will lose if we use it to perform training
exercises in physics, mathematics, chemistry. Students simply will not be able to solve
them independently. In this regard, the first results of its use in school have already been
published [6].

And another side of active learning. Requirements for teachers regarding their use
of information and communication technologies and other introduced innovations in the
classroom led to a demonstration of the learning process, that is, to a demonstration of
the activities of the teacher himself. The teacher adapts and does what those who control
this process want from him. And then everyone forgets about the students. About the
effectiveness of their learning. And this is what is important!

Conclusions

In the educational process, the activity of students is important. However, their
external activity does not always bring positive results.

The cognitive, research and creative activities of students have their own
characteristics and are not always manifested externally. Therefore, the true activity of
research and creative activities of students can be concluded only taking into account
the results obtained.

In connection with the introduction into the educational process of innovations that
are not fully understood by them, teachers demonstrate only the process of their
application, and not their effectiveness. In this case, we see not the activity of the
educational process, but the external activity of the teacher.

The use of any methods of teaching and developing students, as well as the didactic
tools necessary for this, must be subject to the principle of optimization.

In all cases, it is necessary to strive to use the simplest methods and didactic means.

It is always necessary to take into account that not all students can demonstrate the
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same level of activity. This is their individual feature. They often work slower than their

peers, with a "break", but can achieve high results in cognitive, research and creative

activities.

In the educational process, it is not the process itself that is important, but the result
obtained.
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Abstract

This article examines the incorporation of the topics “Black Holes” and “Gravitational
Waves” into school physics education, highlighting their role in fostering student engagement
and scientific competence. It highlights the significance of the LIGO project as a modern
example of real-world applications in physics education. Through active exploration and
collaboration, students can develop a deeper appreciation for the complexities of the universe
while honing their analytical and communication skills. It presents a pyramid structure of
constructivist teaching, emphasizing the importance of an active learning environment,
scaffolding, and independent learning. The article outlines five principles of teacher-guided
inquiry-based learning: active student engagement, the teacher as a facilitator, the use of real-
world problems, effective classroom communication, and the gradual increase of student
autonomy. By utilizing these principles, educators can create a dynamic learning atmosphere
that encourages curiosity and collaboration among students.

Key words: black holes, gravitational waves, laser interferometer, science competence,
constructivism, scaffolding, teacher-guided instruction.

Rezumat

Acest articol examineaza integrarea temelor ,,Gaurile negre” si ,,Undele gravitationale” n
predarea fizicii scolare, subliniind rolul lor in stimularea implicarii elevilor si In dezvoltarea
competentei stiintifice. De asemenea, evidentiaza importanta proiectului LIGO ca exemplu
modern de aplicare practica a fizicii in educatie. Prin explorare activa si colaborare, elevii pot
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dezvolta intelegerea mai profunda a complexitétii universului, in timp ce isi perfectioneaza
abilitatile analitice si de comunicare. Articolul prezintd o structurd piramidala a predarii
constructiviste, accentudnd importanta unui mediu activ de invétare, a scaffolding-ului si a
invatarii independente. Sunt conturate cinci principii ale invatarii prin cercetare ghidata de
profesor: implicarea activa a elevilor, profesorul ca facilitator, utilizarea problemelor din viata
realda, o comunicare eficienta in clasa si cresterea treptata a autonomiei elevilor. Prin aplicarea
acestor principii, profesorii pot crea un mediu de invatare dinamic, care Incurajeaza curiozitatea
si colaborarea intre elevi.

Cuvinte cheie: gaurile negre, undele gravitationale, interferometrul laser, competenta
stiintifica, constructivism, esafodaj, instruirea ghidata de profesor.

I Introduction

Astrophysics and physics education intersect in powerful ways when topics like
black holes and gravitational waves are introduced to the classroom. These cosmic
phenomena, emblematic of the mysteries and wonders of the universe, not only capture
students' imaginations but also serve as a rich framework for exploring core concepts in
modern physics. Once reserved for researchers and astronomers, the study of black holes
and gravitational waves is now making its way into school physics curricula. Integrating
these topics not only aligns with the scientific goal of understanding the universe but
also enriches educational experiences, offering students a gateway to contemporary
scientific exploration.

This article examines effective approaches for teaching black holes and
gravitational waves in school physics, covering the nature of black holes, fundamental
characteristics of gravitational waves, and the operating principles of interferometers,
with an emphasis on LIGO’s pivotal role. It seeks to equip educators with strategies for
creating interactive physics lessons that harness the allure of these cosmic phenomena
to foster a deeper understanding of physics. By exploring LIGO’s contribution to
detecting gravitational waves and delving into the complex nature of black holes, the
article presents a roadmap for making these advanced topics accessible and engaging
within physics education.

In doing so, we aim to demonstrate how scientific competencies and lifelong
learning skills can be developed through constructivist teaching methods that bring such
extraordinary topics, like black holes and gravitational waves, into school physics.

Integrating elements of astrophysics in this way not only nurtures students’ conceptual
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understanding but also fosters a lasting interest in science by connecting them to the
universe’s most compelling phenomena.

II. Characteristics of Black Holes

Black holes are among the universe's most enigmatic and captivating phenomena,
marking regions of spacetime where gravitational forces are so intense that not even
light can escape. Here’s an outline of the phases a star undergoes before transforming
into a black hole [1]:

. Main Sequence: This is the star's stable, long-lived phase, much like our Sun. In
this stage, the star primarily fuses hydrogen into helium in its core, where the
outward radiation pressure from nuclear fusion perfectly counterbalances the
inward pull of gravity.

. Red Giant: Once hydrogen in the core is mostly depleted, the star evolves into
a red giant. In this phase, the core contracts and heats up, igniting the fusion of
heavier elements like helium, while the outer layers expand dramatically,
forming a giant, luminous sphere.

. Supernova: For stars with a mass at least eight times that of the Sun, the core
eventually exhausts its nuclear fuel. Unable to counteract gravitational collapse,
the core implodes, leading to a spectacular supernova explosion. This explosion
ejects the star's outer layers into space with extraordinary force.

. Black Hole Formation: Following the supernova, if the remaining core's mass
exceeds roughly 2.5-3 solar masses (the Tolman-Oppenheimer-Volkoff limit), it
will continue collapsing under gravity until it forms a singularity—a point of
infinite density surrounded by an event horizon. This final stage marks the birth
of a black hole.

For a star to ultimately become a black hole, its initial mass must exceed about 8
solar masses. Stars below this threshold will instead end their lives as white dwarfs or
neutron stars, lacking the necessary mass for gravitational collapse into a black hole.

If the stellar core remaining after a supernova has a mass between approximately
1.4 and 2.5-3 solar masses, it will collapse into a neutron star—a compact, incredibly

dense object composed primarily of neutrons. Should the core mass fall below 1.4 solar
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masses, it will instead become a white dwarf, in line with the Chandrasekhar limit. As a
result, our Sun, lacking sufficient mass, will ultimately pass through the red giant phase
before settling into a white dwarf.

Two defining features of a black hole are its Schwarzschild radius—the critical
boundary where gravity is so intense that not even light can escape—and its density,
defined as the mass divided by volume. For a black hole with three times the Sun’s mass,
the Schwarzschild radius is approximately r¢ = 2GM /c? = 8,87 km, and the density is
immense, p = 3M/4nrd = 1,82 X 1018 kg/m3, far surpassing that of any known
material.

One of the most famous examples of black holes is Sagittarius A*, the
supermassive black hole at the center of the Milky Way galaxy. It is estimated to have a
mass equivalent to about 4 million suns. Another significant example is the black hole
in the galaxy M87, which was imaged directly by the Event Horizon Telescope,
providing the first visual proof of a black hole's existence. These two examples highlight
the importance of black holes in understanding the dynamics of galaxies and the
structure of the universe. Additionally, the nearest known black hole resides in the HR
6819 system within the constellation Telescopium (see Fig. 1), approximately 1,120
light-years from Earth.

HR 6819
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Fig. 1 The nearest black hole, marked with a red circle.
III.  Characteristics of Gravitational Waves
The concept of gravitational waves was first predicted by Albert Einstein in 1916

as a part of his general theory of relativity. Einstein's theory suggested that massive

37



accelerating objects would disturb spacetime, creating waves that propagate outward.
Despite this prediction, Einstein himself doubted their detectability due to their
minuscule effect.

Gravitational waves are ripples in the fabric of spacetime, traveling across the
cosmos and caused by the rapid acceleration of massive objects, such as neutron stars or
black holes. These waves resemble the ripples created when stones are thrown into
water, yet they propagate through spacetime itself, altering distances between objects as
they pass. Gravitational waves are typically generated by cataclysmic events involving
enormous masses, such as:

e The fusion of two black holes,
e  The collision of neutron stars, or
e Supernovae.

In essence, gravitational waves arise whenever two massive objects orbit each
other, similar to figure skaters accelerating as they draw closer together, radiating energy
outward in the form of spacetime distortions.

The fundamental characteristics of gravitational waves are as follows:

e Amplitude. The amplitude A = 4GM;M,/c*R = AL/L~10"?'m, where R —
detection distance, AL — the variation of the distance between two points in space, L —
the initial distance between these two points. For example, the amplitude of the
gravitational waves detected for the first time in 2015, for which the Nobel Prize was
given in 2017, was 10~21m [2].

e Frequency. The characteristic frequency is given by f = ¢3/GM (here ¢ — speed
of light, G — gravitational constant, M — the mass of the system producing gravitational
waves). We have to mention that gravitational waves fall into two frequency categories:
higher-frequency waves in the kilohertz range: 100 Hz - kHz, and lower-frequency
waves in the nanohertz range: nHz —uHz.

Despite the fact that gravitational waves carry energy, they are extremely difficult

to detect because the perturbations they cause in spacetime are very small.
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IV.  The Working Principle of the LIGO Interferometer

LIGO, or the Laser Interferometer Gravitational-wave Observatory, is a
groundbreaking facility for gravitational wave detection, operating based on the
principles of interferometry to identify these waves, which exist outside the
electromagnetic spectrum. This sets LIGO apart from traditional observatories: rather
than capturing light, LIGO detects the subtle distortions in spacetime created by massive
cosmic events. It accomplishes this by using laser beams that travel through long,
vacuum-sealed tubes arranged in an L shape, which makes it possible to detect
gravitational waves by observing minute changes in the length of the tubes.

On September 14, 2015, the LIGO facilities in the United States, one in Hanford,
Washington, and the other in Livingston, Louisiana, which are separated by 3,000
kilometers, detected the event GW150914—the merger of two black holes with masses
of 29 and 36 solar masses [3]. The separation between these observatories is crucial, as
it allows for:

o Precise triangulation of the gravitational wave source,
e Noise reduction, and
o Confirmation of detected events.

The collision resulted in the formation of a black hole with a mass of 62 solar
masses, with a mass defect of 3 solar masses converted into gravitational wave energy.
In interferometry, the interference pattern is produced by superposing two coherent
waves that have a constant phase difference and nearly identical frequencies; if the
frequencies differ, the interference pattern becomes unstable.

At LIGO, a laser beam is split into two perpendicular beams, each reflecting off a
suspended mirror at the end of one arm. These beams are then recombined, and the
resulting interference pattern is analyzed by a photodiode. In the absence of gravitational
waves, the two beams cancel each other out at the photodiode. However, when a
gravitational wave passes through, it slightly alters the length of one arm, modifying the
interference pattern and allowing detection of the wave. LIGO is capable of detecting
arm-length changes as small as 10718 m —significantly smaller than the diameter of a

proton.
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In addition to the first two LIGO observatories, there is now a global network of facilities
dedicated to gravitational wave detection [4]:

e GEO 600: Located near Hanover, Germany, this observatory features a 600-meter
arm.

e LIGO India: This facility became operational in 2020 and expands the global
detection capabilities.

e VIRGO: Situated in Pisa, Italy, this European observatory has a 3-kilometer arm and
was launched in 2017. It boasts a sensitivity that is ten times greater than that of the
LIGO facilities in the USA.

e KAGRA: The Kamioka Gravitational Wave Observatory in Japan is located
underground in a mine. Its interferometer mirrors are cooled to 20 K to minimize
thermal noise, which refers to the thermal agitation of the physical components. Other
types of noise that can affect sensitivity include seismic, optical, and various
environmental interferences.

This international network of observatories enhances the ability to detect and
analyze gravitational waves, significantly contributing to our understanding of the
universe.

V. Cosmic Complexity in the Classroom

The transition from advanced topics such as the detection of gravitational waves
and black holes to teaching physics in schools may seem like a difficult leap. However,
these themes offer unique opportunities to stimulate students' imagination and curiosity,
motivating them to study physics. By exploring these captivating subjects, we can
develop essential components of scientific competence [5] within the spectrum of
lifelong learning competencies represented in Table 1.

Tab. 1 The components of scientific competence

Conceptual understanding | Interdisciplinarity

Application of knowledge | Scientific communication

Research skills Collaboration
Inquiry-based learning Curiosity
Data analysis Lifelong learning
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Let’s describe how each of these ten components of scientific competence can be

developed by studying black holes and gravitational waves.

Conceptual understanding. Students can deepen their understanding of
fundamental concepts such as mass, density, gravity, wave, energy, frequency,
wavelength, and interference.

Application of knowledge. Students can apply theoretical knowledge from
chapters such as Interactions and Wave Optics in new and non-trivial contexts.
Research skills. Students can develop research skills by learning how to organize
a scientific experiment from hypothesis to application through case studies like
LIGO.

Inquiry-based learning. Students can engage in inquiry-based learning projects
modeled after the LIGO project. Here, they will understand how school physics (in
this case, coherent waves) can be used to address non-trivial research problems.
Data analysis. The LIGO case provides a solid example and foundation for teaching
students how to analyze real experimental data obtained in the school laboratory.
Interdisciplinarity. Topics such as black holes and gravitational waves require an
interdisciplinary approach, integrating knowledge from various scientific fields
(physics, mathematics, astronomy), thereby developing students' ability to solve
complex real-world problems.

Scientific communication. Since scientific communication is a mandatory
component of any constructivist teaching project [6], students not only learn to
communicate the results of their experiments but also develop an active scientific
vocabulary.

Collaboration. Collaboration among members of the school research project team
fosters the ability to work together, to be receptive to different opinions, and to
explain complex phenomena in accessible language to peers [7].

Curiosity. To nurture a research-oriented mindset and ensure the success of
educational endeavors, curiosity must become an intrinsic trait of students.

Mysterious phenomena like gravitational waves encourage the exploration of other
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natural phenomena, stimulating curiosity and ultimately positioning the student as
a researcher on a transcendental axis.
. Lifelong learning. This component focuses on cultivating a mindset for personal
and professional development through continuous learning—the cornerstone of long-
term success, well after graduating from school.

In order to develop these components of scientific competence, it is essential to
create a learning environment that fosters students' cognitive effort, meaning a
constructivist learning environment [8]. However, students' cognitive effort is not
effective without appropriate guidance. In other words, for successful learning, in
accordance with Visible Teaching and Learning, continuous feedback is necessary [9].

Thus, the pyramid structure of constructivist learning is illustrated in Fig. 2.

INDEPENDENT LEARNING
SCAFFOLDING
CONSTRUCTIVISM

LEARNING BY DOING

Fig. 2 Constructivist teaching and scaffolding within physics lesson

Firstly, the foundation for developing the components of scientific competence
lies in an active learning environment — Learning by Doing — that supports students’
cognitive efforts.

Secondly, constructivism, developed by Lev Vygotsky and other educational
psychologists, posits that students construct their own knowledge based on their prior
experiences and interactions.

Thirdly, scaffolding — a central concept in constructivist teaching — refers to the
guidance provided by teachers as students strive to acquire new and complex knowledge
and skills.

Finally, independent learning involves a gradual transfer of responsibility,

representing the highest level of learning, where the teacher’s objectives become the
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intrinsic goals of the students.
To design a constructivist teaching project, we will consider the following five

principles of teacher-guided inquiry learning (see Fig. 3).

Active Teacher as
exploration of | facilitator and
concepts guide

Targeted Gradual
guestions and student
discussions autonomy

Fig. 3 The basic principles of teacher-guided inquiry-based learning lessons.

Principle One: The student is the active agent in learning. The foundation of the
lesson rests on the student’s effort in learning and investigation.

Principle Two: The student is not alone in their learning journey. Research
indicates that greater autonomy in learning does not necessarily lead to academic
success; the teacher’s role as a guide is essential.

Principle Three: The teacher provides students with open-ended problems for
research and analysis, addressing real-world issues.

Principle Four: Classroom communication and interaction are success factors. The
success of the lesson is directly proportional to the level of classroom interaction.

Principle Five: As students develop research and analytical skills, a certain level
of learning autonomy can emerge.

Finally, it is important to note that this model is effective only when two conditions
are met:

o Systematic application in every lesson, and

o Early implementation, starting as early as primary school, so that students become
accustomed to an inquiry-based classroom atmosphere.

VI. Conclusions

e Astrophysics topics such as black holes and gravitational waves make physics both

relevant and engaging for students.
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LIGO provides a modern example for integrating recent discoveries into physics

education.

Constructivist teaching methods and scaffolding support the development of

scientific competence components.

The hierarchical structure of constructivist teaching includes: Learning by Doing,

Constructivism, Scaffolding, and Independent Learning.

The constructivist teaching project is based on five principles: active exploration
of concepts, teacher as facilitator, real-life problems, focused class discussions,
and a gradual increase in student autonomy.

The work was developed within the research and innovation subprogram, code

040103, funded by the Ministry of Education and Research of the Republic of Moldova.
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Abstract. This article explores the concept of transdisciplinarity, its benefits in
education, and how transdisciplinary projects can lead to academic and professional success.
Transdisciplinarity transcends traditional disciplinary boundaries to create an integrative and
holistic framework for learning and research. Unlike interdisciplinarity, which combines two or
more disciplines, transdisciplinarity seeks to integrate knowledge and perspectives from all
relevant fields, including personal experiences and intuitions. Today, we propose a new type of
transdisciplinary project, aptly named ILIADA, which involves designing integrated activities
to create an educational ecosystem focused on developing competencies within thematic
projects. In these projects, students of different ages solve real-life problems in diverse learning
environments, within the context of school products, meaningfully integrating knowledge, tasks,
skills, attitudes, values, and situations from various school subjects, correlating the proposed
experiences with their own needs and interests. ILIADA is a symbolic and strategic name that
captures the essence of transdisciplinarity and the importance of integrating various fields of
knowledge for a complete and engaging education.

Keywords: transdisciplinarity, academic success, ILIADA

Rezumat. Acest articol exploreaza conceptul de transdisciplinaritate, beneficiile sale in
educatie si modul In care proiectele transdisciplinare pot conduce la reusitd academica si
profesionala. Transdisciplinaritatea depaseste granitele disciplinare traditionale pentru a crea un
cadru integrativ si holistic de invatare si cercetare. Spre deosebire de interdisciplinaritate, care
combind doud sau mai multe discipline, transdisciplinaritatea cautd sd integreze cunostinte si
perspective din toate domeniile relevante, incluzdnd experientele si intuitiile personale. Va
propunem astdzi un nou tip de proiect transdisciplinar, intitulat sugestiv ILIADA, care presupune
unei competente in cadrul proiectelor tematice, in care elevii de varste diferite sd rezolve
probleme de viatd, in medii de Invatare diverse, in contextul unor produse scolare, integrand
cunostinte, sarcini, abilitati, atitudini, valori, situatii de la diverse discipline scolare si coreland
experientele propuse cu propriile nevoi si interese. ILIADA este o denumire simbolica si
strategicd, care capteaza esenta transdisciplinaritétii si importanta integrarii variatelor domenii
de cunoastere pentru o educatie completa si captivanta.

Cuvinte cheie: transdisciplinaritate, reusitd academica, ILIADA

Introducere
Intr-o lume din ce in ce mai complexd si interconectatd, educatia traditionala,
compartimentatd in discipline distincte, nu mai raspunde in totalitate nevoilor societatii
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moderne. Proiectele transdisciplinare ofera o abordare inovatoare care integreaza
cunostinte si metode din diverse domenii pentru a rezolva probleme complexe. Acest
articol exploreaza conceptul de transdisciplinaritate, beneficiile sale in educatie si modul
in care proiectele transdisciplinare pot conduce la reusita academica si profesionala.

Fundamentare teoretica

Transdisciplinaritatea depdseste granitele disciplinare traditionale pentru a crea un
cadru integrativ si holistic de invatare si cercetare. Transdisciplinaritatea cauta sa
integreze cunostinte si perspective din toate domeniile relevante, incluzand experientele
si intuitiile personale. Ea se bazeaza pe ideea ca problemele complexe ale lumii reale nu
pot fi solutionate eficient prin abordari disciplinare izolate. Aceasta implica colaborarea
dintre diferite domenii de cunoastere si implicarea activa a tuturor partilor interesate,
inclusiv a comunitatii si a factorilor de decizie.

Beneficiile proiectelor transdisciplinare sunt multiple. In primul rand, elevii
dezvolta astfel o intelegere mai profunda a subiectelor studiate prin conexiuni intre
diferite domenii, invatarea holistica fiind o abordare educationala care priveste procesul
de invatare ca pe un intreg, integrand aspecte cognitive, emotionale, sociale si fizice ale
dezvoltdrii unei persoane, care presupune deopotrivd integrarea cunostintelor,
dezvoltarea abilitdtilor emotionale, invatarea experientiald, abordarea personalizata,
dezvoltarea gandirii critice si creative, dar si promovarea sinttii fizice si mentale. In
al doilea rand, proiectele transdisciplinare incurajeaza gandirea critica, creativitatea si
capacitatea de rezolvare a problemelor. Capacitatea de a analiza informatiile in mod
obiectiv, de a evalua argumentele si de a lua decizii bine fundamentate implica si
identificarea prejudecitilor si a asumptiilor. Abilitatea de a identifica solutii eficiente si
creative la probleme complexe presupune atat gandire analitica, cat si laterald. Elevul va
avea capacitatea de a exprima idei clar si convingator atat verbal, cat si 1n scris si de a
asculta activ pentru a intelege punctele de vedere ale altora, de a prioritiza sarcinile si de
a utiliza timpul in mod eficient pentru a atinge obiectivele stabilite, de a se ajusta la
schimbari si de a invdta din experiente noi, mentinandu-se flexibil si deschis la noi
perspective. Luarea deciziilor, abilitatea de a evalua optiunile disponibile si de a alege

cea mai bund cale de actiune, tinand cont de consecintele pe termen scurt si lung, precum
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si abilitatea de a lucra eficient 1n echipa, valorificand punctele forte ale fiecarui membru
si contribuind la atingerea unui scop comun, sunt abilitati care se formeaza si se dezvolta
prin intermediul acestor proiecte. Imbunititirea acestor abilititi poate fi realizati prin
practicd constanta, feedback constructiv si o atitudine deschisa catre invatare si auto-
reflectie.

Nu in ultimul rand, prin implicarea elevilor in proiecte transdisciplinare, acestia se
pregatesc pentru viitor, dobandind competente esentiale pentru carierele viitorului, care
necesitd adaptabilitate si colaborare interdisciplinara, precum si generarea de solutii
creative la probleme complexe.

Pentru a implementa cu succes proiecte transdisciplinare, este esential sa se creeze
un mediu de colaborare intre discipline si sd se incurajeze comunicarea deschisa.
Exemple de bune practici includ proiecte bazate pe probleme reale, colaborare intre
profesori si implicarea comunitdtii. Se impune alegerea unor teme relevante si cu un
impact tangibil, care sd implice comunitatea de elevi, profesori, specialisti, parinti,
facilitarea colaborarii intre cadrele didactice din diferite discipline pentru a dezvolta
planuri de lectie integrate, dar si colaborarea cu parteneri locali si experti din industrie,
inginerie, design, pentru a oferi perspective practice si resurse suplimentare. Prin
utilizarea proiectelor transdisciplinare, profesorul extinde perspectivele si elevul
descoperd noi modalitati de a explora si interpreta operele literare intr-un mod inovator
si dinamic.

Va propunem astdzi o nou tip de proiect transdisciplinar, intitulat sugestiv
ILTADA, un proiect care presupune conceperea de activitati integrate, de creare a unui
ecosistem educational bazat pe dezvoltarea unei competente n cadrul proiectelor
tematice, in care elevii de varste diferite sd rezolve probleme de viatd, in medii de
invatare diverse, in contextul unor produse scolare, integrand, cu sens, cunostinte,
sarcini, abilitdti, atitudini, valori, situatii de la diverse discipline scolare, coreland
experientele propuse cu propriile nevoi si interese. Prin integrare se intelege actiunea de
a face sd interrelationeze diverse elemente pentru a construi un tot armonios de nivel

superior si integrarea partilor conduce la un produs/rezultat care depaseste suma acestor
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parti. A integra inseamna a coordona, a imbina, a aduce Impreuna parti separate intr-un
intreg functional, unitar $i armonios.

intrebiri de cercetare:

1. Ce presupune proiectul transdisciplinar ILIADA?

2. Poate fi utilizat acest proiect de catre profesori in Invatdimantul liceal?

3. Cat de eficient este proiectul ILIADA?

4. Care sunt avantajele folosirii ILIADA 1in ciclul liceal ?

Metodologia cercetarii

ILTADA reprezintd abrevierea pentru Istorie, Limba/Literatura, Inginerie, Arta,
Digitalizare, Actiune. Conceptul ILIADA este o denumire potrivitd pentru un proiect
care integreazi ISTORIE, LIMBA/LITERATURA, INGINERIE, ARTA,
DIGITALIZARE si ACTIUNE, din urmatoarele motive:

*Referintd culturald: ,,Iliada” este una dintre cele mai vechi si mai cunoscute
epopei din literatura lumii, scrisd de Homer. Alegerea acestui nume evoca o conexiune
cu un text fundamental al culturii si educatiei, subliniind importanta fiecérei discipline
in mostenirea culturala si cunoastere.

*Interdisciplinaritate. La fel cum ,,Iliada” combind naratiunea istorica, elemente
mitologice si literare, conceptul ILIADA integreaza diferite domenii de studiu,
reflectdnd natura complexa si interconectatd a cunoasterii umane. Fiecare litera
reprezintd un domeniu esential, aratand cd invatarea holistica este cheia dezvoltarii
intelectuale.

* Atractivitate si memorabilitate. Denumirea ILIADA este scurta, usor de retinut
si evoca imagini bogate si captivante. Aceasta poate atrage interesul elevilor,
profesorilor si comunitatii, stimuland curiozitatea si angajamentul fata de proiect.

*Simbioza intre trecut si viitor. ,,Iliada” se referd la evenimente din trecut, iar
integrarea disciplinelor moderne, cum ar fi digitalizarea si ingineria, arata evolutia si
adaptarea continud a cunoasterii umane. Acest lucru subliniazd importanta invatarii din
trecut pentru a inova In prezent si viitor.

*Versatilitate si adaptabilitate. Conceptul ILIADA poate fi adaptat pentru diverse

proiecte si activitati: de la explorari istorice si literare la inovatii tehnologice si artistice
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pana la actiuni practice si digitale. Aceasta flexibilitate permite personalizarea si
adaptarea proiectului la nevoile si interesele participantilor.

*Rezonanta educativa. Termenul sugereaza o caldtorie epicd a cunoasterii si
descoperirii, incurajand elevii sa isi asume rolul de eroi in propriul lor proces
educational. Acesta motiveaza si inspird prin analogia cu eroii mitologici care se
confruntd cu provocdri si triumfa prin curaj si ingeniozitate.

Prin urmare, ILIADA este o denumire simbolicd si strategicd, care capteaza
esenta interdisciplinaritatii si importanta integrarii variatelor domenii de cunoastere
pentru o educatie completa si captivanta.

Activitdtile integrate devin un nou mod de organizare a Invatarii. Activitatile se
desfasoara pe parcursul a mai multe saptdmani, implicd grupe eterogene de elevi,
participarea profesorilor de specializari diferite: literatura romana, limba moderna,
istorie, desen, istorie, educatie tehnologicd, educatie antreprenoriald, informatica. in
context crosscurricular, obiectivele pe care le propunem sunt ca, la finalul activitatii,
care se va desfasura pe parcursul a catorva saptdmani, adaptat la procesul de studii si
proiectat in cadrul Tnvatarii bazate pe proiect, elevul sd invete sd descopere, s invete sa
facd, sa Invete s munceascd in echipa, sd invete sd se cunoasca si sd-si depdseasca
limitele.

In cadrul proiectului transdisciplinar, activitatea se desfasoara la 4,6,8 maini.
Atunci cand profesorul initiator doreste sa foloseasca experienta unui coleg pe domeniul
mai putin cunoscut de el, invitd un mentor pe domeniu. Desfdsurandu-se in afara
disciplinei sau in contextul unui program scolar si avand posibilitatea de a alege proiectul
tematic care nu presupune eliminarea disciplinelor, el apare ca si complementar
procesului de studii si poate fi usor integrat si in cadrul unui orar traditional.

Este recomandat caracterul eterogen al varstelor, deoarece nici viata nu este
construitd doar din colaborari cu oameni de aceeasi varsta. Astfel, elevii invatd sd ajute,
invata sa ceard ajutor si se adapteaza usor la sarcina de lucru.

Stabilim tema proiectului: PRIETENIA. Aparent, o tema simpla, chiar banala,
intalnita in textele epice din clasele gimnaziale si liceale. Deoarece grupul cu care vom

lucra acest proiect este eterogen si va avea elevi din clasele a VIlI-a, a X-a si a XllI-a,

49



fiecare se asteaptd sd primeasca o sarcind diferitd. Dar sarcina de lucru va fi aceeasi: de
la tema trecem la dilema: Ai ocazia sa calatoresti Tnapoi n timp si sa asculti o conversatie
secretd intre Mihai Eminescu si Ion Creangd. Cum ar influenta o céldtorie literard
imaginatia si creativitatea noastrd? Stabilim apoi titlul proiectului: Dosarul secret al
marilor clasici.

Produsele scolare care pot fi elaborate in cadrul acestei activitati integrate pot fi:
reviste de cercetare, infografice educative, proiecte video, portofoliu digital, prezentare
multimedia, macheta, poster, afis, eseuri si lucrari de cercetare, aplicatii sau site-uri web.

Domeniul ISTORIE: Elevii se documenteaza despre viata celor doi mari scriitori,
cerceteaza aparitiile vremii, analizeazd modul de descriere din textele memorialistice,
compara cu textele epistolare, descriu modul de viatd din secolul XIX, reconstruiesc
atmosfera, sintetizeaza datele culese, coroboreazda, iar la final evalueaza,
contextualizeaza, elucideaza si transpun intr-un text de tip manuscris.

Domeniul LIMBA SI LITERATURA ROMANA: Elevii scriu mesaje si
realizeaza pliante, prezinta discursuri, initiaza un club de dezbatere, scriu scenariul unei
eventuale emisiuni, imagineaza conversatii intre cei doi scriitori, creeaza notite,
elaboreaza un infografic, completeaza un poster, alcatuiesc scurte texte dramatice si le
interpreteaza pe roluri.

Domeniul INGINERIE: Elevii amenajeaza un studiou TV, monteaza
microfoane, mese, lumini, croiesc si cos tinute vestimentare specifice vremii pentru jocul
de rol, amenajeaza o expozitie, realizeazd macheta.

Domeniul ARTA: Elevii deseneazi, picteazd, fotografiaza, decoreazd scena
spectacolului, improvizeazd un spectacol, joacd un rol, realizeaza designul grafic al
machetei.

Domeniul DIGITALIZARE: Elevii programeaza si editeaza, realizeazd un colaj
digital, o carte digitala, un filmulet video, un album foto digital.

Domeniul ACTIUNE: Elevii prezintd public produsele, organizeaza o expozitie
interactiva, o galerie publica, distribuie pliante, organizeaza Saptamdna culturala.

Titlul proiectului: DOSARUL SECRET AL MARILOR CLASICI
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Exemple de dileme

*Identitate si mostenire culturald: Cum influenteaza identitatea noastra culturala
cunoasterea vietii marilor scriitori, povestirile lor si cele despre ei?

*Tehnologie si schimbare sociala: Cum s-au schimbat tehnologiile utilizate in
secolul XIX si cum au afectat aceste schimbari viata de zi cu zi?

*Valorile si traditiile in evolutie: Cum s-au schimbat valorile in societatea noastra
de-a lungul secolelor, iar aceste schimbari au fost influentate de evenimente istorice
majore?

* Adaptarea la schimbare: Cum au gestionat bunicile noastre schimbarile majore
in viata lor, cum ar fi lipsurile materiale sau neintelegerea lor de cétre societate?

*Inovatie si creativitate: Care au fost inovatiile aduse de bunicii nostri in literatura
romana si cum au influentat acestea parcursul literaturii?

*Memorie si amintire: Cum pastreaza si impartasesc contemporanii operele
clasice si cum le putem prezerva pentru generatiile viitoare?

*Cunoastere si invatare continud: Cum au Imbunatdtit limba romaneasca marii
scriitori pe parcursul vietii lor si ce putem Invata din exemplele lor?

Exemple de sarcini

ISTORIE

*Realizati un interviu imaginar cu cei doi scriitori despre experientele lor in timpul
perioadei istorice traite, folosind documente istorice si marturii ale acestora din timpul
vietil.

*Creati o cronologie vizuald a evenimentelor istorice semnificative din viata celor
doi scriitori, ilustrand cu imagini sau desene.

*Scrieti o compunere despre cum au influentat evenimentele istorice viata lui
Eminescu si Creanga si comunitatea literatilor de la acea vreme.

*Realizati o prezentare power point despre un eveniment istoric important din
perioada de viatd a lui Eminescu si Creanga si impactul acestuia asupra societatii.

LIMBA/ LITERATURA

*Scrieti o scurtd povestire fictivd despre o zi din viata scriitorilor in timpul

copilariei lor.
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*Compuneti o poezie inspiratd de marturiile si povestirile din viata fiecarui
scriitor.
*Scrieti un eseu argumentativ despre prietenie, argumentand cu elemente din viata
scriitorilor.
*Elaborati un interviu imaginar cu Mihai Eminescu, detaliind experienta sa de la
Putna.
*Elaborati un interviu imaginar cu lon Creangd, detaliind experienta sa la
seminarul din lasi.
INGINERIE
*Realizati o machetd simpld a unei tehnologii utilizate In perioada copilariei
scriitorilor clasici (de exemplu: un leagan, un cos de nuiele).
*Construiti o macheta a casei humulestene, evidentiind caracteristicile unice ale
arhitecturii vremii.
*Proiectati si construiti un dispozitiv simplu care ilustreaza o inovatie tehnologica
importanta din timpul vietii clasicilor (de exemplu, o masina de scris veche).
ARTA
*Creati o colaj de fotografii vechi ale scriitorilor, addugand elemente artistice care
reflectd vremurile respective.
*Realizati o picturd sau desen care ilustreazd o poveste sau o amintire din viata
scriitorilor.
*Organizati o expozitie de artd in scoald, incluzand lucrdri inspirate de povestile
si operele literare (amintiri, povestiri, poezii, Scrisort).
*Realizati un film scurt documentar despre viata lui Eminescu si Creanga,
utilizand imagini, fotografii si colaje artistice.
DIGITALIZARE
*Creati un album digital de fotografii si documente vechi referitoare la cei doi
scriitori, addugand descrieri si note explicative.
*Realizati o prezentare power point despre tehnologiile digitale moderne si cum

ar fi fost utilizate in viata scriitorilor in secolul XIX.
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*Proiectati o aplicatie mobila pentru a colecta, organiza si partaja cele mai
frumoase versuri eminesciene si cele mai semnificative crimpeie din amintirile lui
Creanga intr-un mod interactiv.

ACTIUNE

*QOrganizati o zi de deschidere a proiectului 1n scoald, unde elevii pot prezenta
amintirile lui Creanga si poeziile lui Eminescu.

*Realizati un joc de rol a unui fragment din opera Amintiri din copilarie si o
dramatizare a unui tablou din poemul Luceafarul.

*QOrganizati un eveniment cultural unde elevii pot prezenta proiectele lor legate de
dosarul secret al marilor clasici.

*Planificati si implementati o campanie de constientizare in comunitate despre
importanta colectarii si pastrarii specificului national.

Rezultatele cercetarii

Ce face elevul in cadrul acestui proiect? Prezinta, discutd, demonstreaza, explica,
argumenteaza, interpreteaza, organizeaza, coordoneaza, creeaza, promoveaza, participa,
colaboreaza, dezvoltd, publica, mediatizeazd. Astfel, textul literar va aparea in fata
elevului nu ca o obligativitate, ci ca o dorintd de cunoastere, iar elevul va deveni
participant activ in procesul formarii sale, dezvoltandu-si stima de sine si cultivandu-i-
se interesul pentru valorile neamului. activitatile integrate reprezintd o modalitate
eficientd si captivanta de a preda literatura.

Prin conectarea textului literar cu alte discipline si cu lumea reala, putem ajuta ca
elevii sa dezvolte o intelegere mai profunda a lecturii si sa isi imbunatateasca abilitatile
de gandire critica si creativd. Copiii se nasc niste exploratori si atunci cand devin mai
mari tot ceea ce-si doresc este sd-si largeasca orizontul cunoasterii si sa-si exploreze
propriile limite. S& nu le inabugim aceasta curiozitate, facandu-i sa-si petreaca copildria
pregatindu-se doar pentru a trece un test scolar sau altul, in timp ce aderam la politicile
scolare rigide care Indbusa creativitatea si gandirea independenta.

Proiectele transdisciplinare reprezinta o cale promititoare catre reusita atit in
educatie, cat si in dezvoltarea profesionald. Prin promovarea unei intelegeri holistice si

a colabordrii intre discipline, se contribuie la formarea unor indivizi bine pregatiti pentru
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provocdrile complexe ale secolului XXI. Proiectele tematice care s implice mai multe
discipline impun colaborarea dintre profesori. Utilizarea problemelor reale ca punct de
plecare pentru invatare permite elevilor sa aplice cunostintele din mai multe domenii
pentru a gasi solutii. Punerea accentului pe competente precum géandirea critica,
rezolvarea problemelor si colaborarea, care sunt aplicabile in diverse contexte
disciplinare, se poate realiza facil prin crearea unui curriculum care sa permitd
flexibilitate si adaptabilitate, astfel incat sa poatd integra noi perspective si cunostinte
emergente. Dezvoltarea unor metode de evaluare care sd reflecte intelegerea holistica si
aplicarea cunostintelor, mai degraba decat evaluarea separatd a fiecarei discipline —
evaluarea integratd, precum si promovarea unei atitudini de invatare continua,
incurajand elevii sa exploreze si sa conecteze cunostintele din diverse domenii de-a
lungul vietii contribuie la dezideratul de Invatare pe tot parcursul vietii.

Concluzii

Integrarea transdisciplinaritatii in sistemele educationale poate transforma modul
in care nvatdm si lucram, deschizdnd drumul spre inovatie si succes. Integrarea
transdisciplinaritatii In sistemele educationale implicd o abordare care depaseste
granitele disciplinelor traditionale, promovand o intelegere mai holisticd si
interconectatd a cunostintelor. Integrarea transdisciplinaritatii poate ajuta elevii sa
dezvolte o intelegere mai profundd si mai relevanta a lumii, pregdtindu-i pentru
provocdrile complexe ale societdtii moderne. Aceastda abordare sprijind, de asemenea,
creativitatea si inovarea, esentiale Intr-o lume in schimbare rapida.
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Abstract

The integration of STEAM (Science, Technology, Engineering, Arts and Mathematics)
education supported by Information and Communication Technologies (ICT) in secondary
education provides an interdisciplinary approach essential for sustainable development. This
article explores how high schools equipped with measurement tools, such as the seismometer,
can facilitate active learning by allowing students to apply theoretical concepts to real-world
situations. In addition, educational projects involving the seismometer support the development
of critical thinking, data analysis, and understanding of the natural environment, all of which
contribute to a sustainability-oriented education.

Keywords: mathematics, STEAM, ICT, active learning, seismometer.

Rezumat

Integrarea educatiei STEAM (Stiintd, Tehnologie, Inginerie, Arte si Matematica)
sprijinitd de Tehnologiile Informatiei si Comunicatiilor (TIC) in invatdamantul secundar ofera o
abordare interdisciplinara esentiala pentru dezvoltarea durabila. Acest articol exploreazd modul
in care liceele dotate cu instrumente de masurare, cum ar fi seismometrul, pot facilita invatarea
activd, permitind elevilor si aplice concepte teoretice la situatii reale. In plus, proiectele
educationale care implicd seismometrul sustin dezvoltarea gandirii critice, a analizei datelor si
intelegerii mediului natural, toate acestea contribuind la o educatie orientata spre sustenabilitate.

Cuvinte cheie: matematica, STEAM, TIC, invatare activa, seismometru.
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Introducere

Educatia STEAM a evoluat ca o metoda complexa de abordare a disciplinelor
care sprijind competentele si abilitatile necesare pentru abordarea problemelor globale
de sustenabilitate. Integrarea disciplinelor STEAM cu TIC aduce invatarea dincolo de
teorie, permitand elevilor sd se angajeze activ in procese de cercetare si rezolvare a
problemelor. Studiile arata ca elevii care sunt expusi la astfel de metode dobandesc o
intelegere profunda a rolului tehnologiei si al stiintei in analiza si atenuarea problemelor

ecologice si sociale contemporane.

1. Proiecte STEAM cu Seismometrul: Aplicabilitate in Dezvoltarea Durabila

Seismometrul, un instrument utilizat de obicei in cercetarea geofizica, permite
elevilor sa monitorizeze miscarile tectonice si vibratiile locale, oferindu-le posibilitatea
sa exploreze impactul fenomenelor naturale si activitatilor umane asupra mediului.

Proiect 1: Monitorizarea Activitatii Seismice Locale

In acest proiect, elevii au folosit seismometrul pentru a analiza activitatea
tectonicd din zona scolii. Dupd o scurtd introducere in domeniul seismologiei si a
modului de functionare a seismometrului, elevii au inceput sa colecteze date referitoare
la cutremure si alte miscari de sol, pe care apoi le-au analizat cu ajutorul software-urilor
de prelucrare a datelor. Interpretarea datelor le-a permis sd inteleagd cum sunt generate
si propagate undele seismice si sd aplice modele matematice pentru a determina
intensitatea si epicentrul miscarilor detectate.

Proiect 2: Impactul Activitatilor Umane asupra Vibratiilor Seismice

Intr-un alt proiect, elevii au investigat legitura dintre activititile umane si
vibratiile masurate de seismometru. Au comparat datele inregistrate in perioade cu trafic
intens cu cele din perioade linistite, analizand diferentele in amplitudinea si frecventa
undelor. Aceasta cercetare le-a permis sa inteleagd impactul activitatilor urbane asupra
stabilitatii solului, un factor esential in urbanism si constructii sustenabile. In acest
proiect, elevii au utilizat tehnici statistice pentru a analiza datele si a prezenta rapoarte

asupra concluziilor.
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2. TIC ca Facilitator al Proiectelor STEAM pentru Invitare Activi

Integrarea TIC in proiectele STEAM sporeste interactiunea elevilor cu datele si
faciliteazd procesul de invatare activa. Platformele de analizd a datelor, precum
MATLAB, GeoGebra si BlackBerryShake permit elevilor sa vizualizeze si sa analizeze
informatiile seismice colectate. Cu ajutorul TIC, elevii au acces la instrumente de
modelare care ii ajutd sd dezvolte reprezentdri grafice ale undelor seismice si sa
identifice tipare care indicd activitatea seismica sau influentele antropice asupra solului.

Conform unui studiu realizat de Hwang si Wu (2012), utilizarea TIC pentru a
crea simuldri si modele matematice ajuta elevii sa vizualizeze concepte abstracte si sa
inteleaga aplicabilitatea acestora in viata reali. In proiectele de seismologie, TIC le ofera
elevilor posibilitatea de a manipula variabile si de a observa efectele acestora in timp

real, consolidandu-le astfel Intelegerea stiintei aplicate.

3. Invitarea Activi si Dezvoltarea Competentelor de Gandire Critici prin
Proiecte STEAM

Proiectele bazate pe seismometru dezvolta gandirea criticd si abilitdtile de
rezolvare a problemelor, doud competente esentiale in educatia pentru sustenabilitate.
Potrivit UNESCO (2017), invatarea activa le permite elevilor sa experimenteze direct
fenomene complexe, Invatand sd investigheze cauze, sa interpreteze date si sa propund
solutii. De exemplu, in proiectul ,,Detectarea activitatii tectonice prin monitorizare
locala”, elevii au fost incurajati sd exploreze relatia dintre datele seismice si structura
geologica a regiunii, descoperind importanta analizei sistematice si a interpretarii
riguroase a informatiilor.

Proiectele interdisciplinare bazate pe TIC si pe seismometru ajuta elevii sa
inteleagd importanta unei perspective globale asupra sustenabilitatii, integrand
cunostinte din stiinte exacte si aplicate pentru a analiza si modela fenomene naturale.
Astfel, elevii invata sa interpreteze date complexe si sa le utilizeze pentru a dezvolta

solutii inovatoare la probleme reale.

57



4. Studiu de Caz: Proiectul ,,Urbanizarea si Stabilitatea Solului”

Un alt proiect amplu, ,,Urbanizarea si stabilitatea solului”, a implicat masuratori
seismice detaliate pe parcursul mai multor saptamani, in zone cu niveluri variate de
urbanizare. Elevii au folosit seismometrul pentru a inregistra vibratiile generate de
diferite tipuri de activitati, inclusiv traficul rutier si activitatile de constructie. Dupa
colectarea datelor, au utilizat software-uri specializate pentru a analiza rezultatele,
observind o corelatie intre intensitatea activitdtilor urbane si amplitudinea undelor
seismice.

Acest proiect le-a oferit elevilor posibilitatea de a intelege efectele pe termen
lung ale urbanizarii rapide asupra stabilitatii solului, dezvoltand in acelasi timp o
abordare critica fatd de activitatile antropice si sustenabilitatea urband. Analiza si
interpretarea datelor seismice au sprijinit aplicarea matematicii si TIC in identificarea si

evaluarea riscurilor seismice n zone urbane aglomerate.

5. Provocari si Perspective in Implementarea Proiectelor STEAM cu
Seismometrul

Desi proiectele bazate pe seismometru ofera un potential educational ridicat, ele
implica si provocdri semnificative, inclusiv necesitatea de a pregati cadrele didactice
pentru utilizarea echipamentelor si interpretarea datelor complexe. Conform studiului
lui Mishra si Koehler (2006), integrarea TIC si echipamentelor specializate in educatie
necesitd o formare continua si resurse tehnice adecvate.

In plus, infrastructura necesara pentru astfel de proiecte poate fi limitata, fiind
necesard o colaborare intre institutiile educationale si comunitatile locale sau chiar cu
organizatii de cercetare pentru a sprijini implementarea si finantarea proiectelor

interdisciplinare STEAM.

6. Importanta Matematicii in Dezvoltarea Durabila
Matematica este o componentd esentiald in construirea unui viitor sustenabil,
permitand analizarea si interpretarea datelor critice care stau la baza deciziilor

responsabile privind mediul si resursele. In contextul educatiei pentru dezvoltare
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durabild, matematica i ajuta pe elevi sa inteleagd fenomene complexe si sd dezvolte
solutii cuantificabile pentru provocarile de mediu si sociale, de la gestionarea resurselor
naturale pana la planificarea urbana sustenabila.
V' Modelarea si Simularea Impactului asupra Mediului
Matematica este crucialda Tn modelarea fenomenelor naturale si In simularea
impactului diferitelor actiuni umane asupra mediului. De exemplu, modelele matematice
ajutd la previzionarea efectelor schimbdrilor climatice prin analiza datelor istorice si a
variabilelor complexe, cum ar fi emisiile de carbon, temperaturile globale si nivelul
oceanelor. Elevii din liceele tehnologice pot utiliza aceste modele pentru a intelege cum
anumite practici contribuie la protejarea mediului si pentru a calcula beneficiile
implementarii solutiilor durabile.
v’ Optimizarea Resurselor si Reducerea Deseurilor
Prin aplicarea conceptelor de optimizare si analizd matematica, elevii pot studia
metode eficiente de gestionare a resurselor, reducerea deseurilor si conservarea energiei.
Problemele de optimizare sunt esentiale in inginerie si tehnologie, in special pentru
industrii care depind de un consum redus de resurse. De exemplu, cu ajutorul
matematicii, elevii pot analiza cum se poate reduce consumul de apa sau energie intr-un
proces industrial sau cum se poate minimiza risipa de materiale, contribuind astfel la o
economie circulard si sustenabila [Error! Bookmark not defined.].
V' Analiza Datelor pentru Monitorizarea Sanatatii Ecosistemelor
Matematica este de asemenea fundamentala pentru analiza datelor de mediu, cum
ar fi masurarea calititii aerului, a apei sau a solului. in proiectele STEAM din liceele
tehnologice, elevii pot colecta si analiza date pentru a monitoriza sandtatea ecosistemelor
locale. Prin statistica si metode matematice de inferentd, ei pot determina schimbarile
ecologice si pot sugera masuri preventive, anticipand impactul negativ al activitatilor
industriale asupra biodiversitatii [Error! Bookmark not defined.].
v’ Evaluarea Riscurilor Naturale si Planificarea Urbanda Durabila
Evaluarea riscurilor naturale, precum cutremurele sau inundatiile, este un
domeniu in care matematica contribuie esential la protectia comunitatilor. Modelele

matematice permit analiza riscurilor seismice si identificarea zonelor vulnerabile,
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facilitand planificarea urbana sustenabild. Utilizand aceste modele, elevii pot intelege
modul 1n care proiectarea infrastructurii si a cladirilor rezistente poate reduce pierderile
de vieti si de resurse in caz de dezastre naturale [Error! Bookmark not defined.].

v’ Integrarea Matematicii cu Seismometrul pentru Dezvoltare Durabila

Prin utilizarea unui seismometru, elevii pot aplica matematica pentru a analiza
datele seismice si pentru a evalua riscurile tectonice locale. In liceu, aceasta integrare
intre matematicd, tehnologie si mediu ajuta la dezvoltarea unui simt practic al
sustenabilitdtii si la constientizarea importantei construirii unor structuri rezistente, care
protejeaza atdt oamenii, cat si mediul. Prin intermediul statisticii si al teoriei
probabilitatilor, elevii pot invdta sa cuantifice si sa prezica impactul potential al
activitatilor tectonice asupra cladirilor si infrastructurii, contribuind astfel la construirea
unui viitor mai sigur si mai sustenabil [Error! Bookmark not defined.].

Aceastd formare integratd prin matematicd si educatie STEAM in liceele
pregateste elevii sd devind profesionisti responsabili, capabili sa dezvolte solutii
inovatoare care sa sprijine dezvoltarea durabila si sa raspunda provocarilor ecologice
actuale si viitoare. Matematica oferd limbajul comun pentru a intelege si pentru a aborda
aceste provocari, asigurand cd viitoarele generatii sunt echipate cu cunostintele si

valorile necesare pentru a contribui activ la protejarea planetei.

Concluzii

Proiectele STEAM bazate pe seismometrul scolar reprezintd un exemplu de
succes in educatia pentru dezvoltare durabila. Ele permit elevilor sd inteleaga fenomene
naturale si sd analizeze impactul activitatilor umane asupra mediului. Aceste proiecte
contribuie la dezvoltarea abilitatilor analitice, de gandire criticd si de rezolvare a
problemelor, sprijinind formarea unor cetdteni responsabili si informati. Integrarea TIC
si a matematicii Intr-un cadru interdisciplinar precum STEAM este o abordare esentiala
pentru educatia viitorului, in contextul provocarilor globale actuale.

Integrarea matematicii si TIC in cadrul educatieit STEAM poate juca un rol
esential n pregatirea elevilor pentru a deveni cetdteni activi si constienti de impactul lor

asupra mediului. Invatarea activa si proiectele interdisciplinare oferd oportunitati unice
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pentru dezvoltarea competentelor necesare abordarii problemelor de sustenabilitate.
Intr-un context global din ce in ce mai complex, educatia trebuie sa se adapteze pentru
a oferi tinerilor instrumentele necesare pentru a naviga in lumea complexa a dezvoltarii

durabile.
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Abstract

The concept of active-participatory methods is based on the idea that effective learning
is an active process that brings significant benefits, including critical thinking, understanding
concepts, and practical application of knowledge. The study employed a mixed methodology,
integrating both quantitative and qualitative research approaches. However, the implementation
of participatory methods proved challenging, due to several factors, including a lack of
resources, limited time for lesson preparation, and restricted access to modern technologies. The
varying receptivity of the students necessitates the diversification of teaching methods to
respond to the diverse preferences of students.

Keywords: active-participatory methods, active learning, modern technologies.

Rezumat
Metodele activ-participative se bazeaza pe ideea ca invatarea eficientd este un proces

activ care aduce beneficii semnificative, printre care gindirea critica, Intelegerea conceptelor,

62



aplicarea practica a cunostintelor. Studiul a fost realizat folosind o metodologie mixta,
combinand cercetarea cantitativa si calitativa. Totusi, implementarea metodelor participative
intampinad dificultati, cum ar fi lipsa resurselor si timpul limitat pentru pregétirea lectiilor si lipsa
accesului la tehnologii moderne. Receptivitatea diferitd a elevilor determind necesitatea
diversificarii metodelor de predare pentru a raspunde preferintelor variate ale elevilor.

Cuvinte-cheie: metode active-participative, invatare activa, tehnologii moderne.

Theoretical Framework

Active-participatory methods have become a central aspect of modern education,
encouraged student engagement and facilitating learning through hands-on experiences
[3]. These methods are predicated on the notion that effective learning is an active
process, wherein students are active participants rather than mere receivers of
information [15]. In the context of geography teaching, these methods have been shown
to confer significant benefits, including the development of critical thinking,
comprehension of complex concepts and the practical application of knowledge [9].

Active-participatory methods afford students the chance to learn in a practical and
contextualised manner, transcending mere memorisation and attaining an applied
understanding [12]. Active involvement in projects and demonstrations allows students
to develop their critical thinking skills and gain a deeper understanding of the
interconnections between natural and socio-economic phenomena [4, 14]. For instance,
a lesson on climate change can be made more meaningful by incorporating a case study
in which students analyse the impacts of global warming and propose solutions [16].

It is imperative that field explorations form an integral part of the geography
curriculum, as they afford students the opportunity to observe and record data about the
environment [17]. Consequently, the link between theory and practice is reinforced,
prompting students to develop their own perspectives and conclusions. Out-of-
classroom activities, such as landform studies or natural resource assessment, facilitate
memorable learning experiences.

Modern technologies such as GIS enhance the efficacy of participatory methods
by transforming geography lessons into dynamic, interactive experiences [1]. Students

can engage in the creation of maps, the analysis of spatial data, and the simulation of
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resource management, thereby fostering analytical thinking and developing digital skills
[11]. Consequently, participatory methods not only facilitate profound learning but also
equip students with the capacity to apply their knowledge in authentic contexts.

The theoretical framework is based on the concepts of experiential learning, which
emphasise the learning cycle [12]. This comprises concrete experience, reflective
observation, abstract conceptualisation and active experimentation. This model enables
students to engage directly with the interconnections between natural and social
processes [10].

Kolb's model posits that learning is a cyclical process, whereby students’ progress
from direct experience to reflection, followed by the formulation of concepts and their
application in novel contexts [6]. In the field of geography, this can entail observing
meteorological phenomena, analysing geospatial data, and applying the resulting
insights to comprehend climate change [12]. Consequently, students develop a
comprehensive understanding through experience and reflection [18].

Active-participatory methods encourage personal involvement and interaction
with the learning environment [13]. In geography lessons, they facilitate the exploration
of complex topics such as population dynamics or urbanisation through participatory
approaches [5]. By employing simulations and case studies, students can gain insight
into the interdependencies between humans and the natural world and develop solutions
to contemporary challenges. This approach makes learning a meaningful and applicable
experience [7].

Research Objectives

The present research aims to answer the following questions:

1. How do active-participatory methods influence the degree of involvement and
learning of students in geography class?

2. What are the most effective participatory methods for teaching complex
geographic concepts?

3. What obstacles do teachers face in applying these methods and how can they be

overcome?
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Research objectives include:

- Identification of active-participatory methods frequently used in geography
teaching.

- Evaluation of the impact of these methods on the learning and retention of
information by students.

- The formulation of practical recommendations for the effective integration of
participatory methods in the geography curriculum.

Research Methodology

The study employed a mixed methodology, integrating both quantitative and
qualitative research approaches. The sample comprised 150 high school students, and
data were collected via questionnaires designed to assess the degree of information and
content retention. Furthermore, the study sought to ascertain the efficacy of various
methods and to identify the challenges encountered in their implementation [7].
Additionally, direct observations were conducted during geography lessons to analyse
the implementation of participatory methods [8]. The data were analysed using
descriptive statistical techniques for the questionnaires and a thematic analysis. This
approach facilitated the identification of pertinent trends and insights into the teaching
and learning experiences [2].

The use of a mixed methodology proved an effective approach to gaining a more
profound understanding of the influence of participatory methods on learning outcomes.
The findings demonstrated that the implementation of these methodologies can enhance
student engagement and motivation, thereby fostering a more interactive and dynamic
learning environment. However, certain challenges were also identified, including the
necessity for additional planning and the lack of sufficient resources. These issues were
highlighted by the teacher.

Therefore, the study highlights the significance of striking a balance between
traditional and participatory pedagogical approaches, offering valuable insights for
optimising the educational process in geography classes.

Research results

The findings indicated that active-participatory methodologies markedly enhanced
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students' engagement and motivation. A majority of 75% of the participants indicated
that they felt more motivated and engaged when engaged in hands-on or collaborative
activities, as opposed to traditional forms of instruction. Furthermore, this motivation
was reflected in improved academic performance, with students demonstrating enhanced
retention and application of the concepts they had learned. Direct observation revealed
a greater degree of student engagement in discussion, which contributed to a more
dynamic learning environment.

Additionally, the programme facilitated the development of teamwork and
problem-solving skills. Students who were engaged in group projects and debates
exhibited enhanced collaborative abilities. It was observed that these methods enhanced
students' perception of geography as an interactive subject.

However, the implementation of participatory methods encountered certain
difficulties, including a lack of resources and limited time to prepare lessons. The
organisation of these activities necessitates a greater input of effort, flexibility and
adaptability in the preparation of the content. Furthermore, the absence of access to
contemporary technologies, such as GIS software, constituted a considerable obstacle,
thereby limiting the capacity to implement effectively within the classroom setting.

A further consideration was the varying receptivity of the students. While the
majority of students expressed appreciation for interactive lessons, a minority indicated
a preference for the traditional method. This indicates the necessity for diversification
of teaching methods to respond to the diverse preferences of students, as well as to
identify suitable methods for the various learning styles of students.

Conclusions

The findings of this study indicate that the utilisation of active-participatory
methodologies markedly enhances students' engagement, motivation and capacity to
comprehend novel instructional content. Additionally, the utilisation of active learning
methodologies has been observed to foster the development of teamwork abilities and
enhance problem-solving competencies among students. As previously indicated in this
study, the utilisation of participatory methodologies is constrained by the dearth of

resources, the paucity of time and the scarcity of digital expertise required to prepare the
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lessons. Nevertheless, the variety of teaching methods has been found to enhance

students' appreciation of the lesson and their level of involvement in the classroom.

10.
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Abstract: This article explores learning strategies employed to foster specific
skills and initiative among students in chemistry and biology classes, highlighting the
role of interdisciplinary approaches. Additionally, we examine key characteristics of
entrepreneurial competence in students, proposing that its development is a dynamic
process that integrates knowledge acquisition with interdisciplinary learning.

Key words: interdisciplinarity, entrepreneurial competence, initiative, research.

Rezumat: Acest articol exploreaza strategiile de invatare utilizate pentru a
dezvolta anumite competente si initiativa in randul elevilor la orele de chimie si biologie,
subliniind rolul abordarilor interdisciplinare. In plus, examinim caracteristicile esentiale
ale competentei antreprenoriale la elevi, propunand ca formarea acestei competente este
un proces dinamic ce integreaza dobandirea de cunostinte cu invatarea interdisciplinara.

Cuvinte cheie: interdisciplinaritate, competenta antreprenoriald, initiativa,

cercetare.

Introducere

Secolul XXI cere un sistem educational dinamic, flexibil, de calitate si echitabil,
precum si profesori care poseda atribute morale superioare, cunostinte si abilitati
moderne pentru a ghida invatarea elevilor. Romania joacd un rol important in

imbunatatirea continud a sistemului national de Invatdmant, in care pregatirea
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profesionistilor din domeniul educatiei face posibila crearea unor conditii mai bune
pentru dezvoltarea procesului de predare-invatare. Dar acest lucru, prin el insusi, nu
asigura cresterea calitatii educatiei, ci necesitd si transformadri profunde in unele
conceptii si modalitéti de lucru ale cadrelor didactice [1].

Transformarile care au loc 1n sistemul educational romanesc, in special in
formarea profesorilor de Biologie-Chimie, raspund unor cerinte socio-culturale si
istorice specifice, care tin cont de conditiile si proiectiile specifice ale dezvoltarii sale
viitoare. De aceea, interdisciplinaritatea este declarata in modelul profesional ca fiind
unul dintre principiile care sustin schimbarea 1n sistemul educational romanesc, care
urmareste sd formeze 1n elevi o viziune integratoare asupra lumii si a valorilor,
atitudinilor si formelor de actiune consecvente ale acesteia si rezolva cele mai complexe
probleme ale realitdtii in care trdiesc, ca nevoie si premisd imperativd a dezvoltarii
umane actuale si viitoare [2].

Interdisciplinaritatea in formarea profesorilor de Biologie-Chimie urmareste
formarea in studenti a unei viziuni integratoare asupra lumii si asupra valorilor,
atitudinilor si modalitatilor sale consecvente, pentru a intelege si rezolva cele mai
complexe probleme ale realitdtii in care trdiesc ca un imperativ necesitatea si premisa
dezvoltarii umane actuale si viitoare [3].

Cercetatori de seamd, precum Videanu G. [4] si multi altii, sunt de acord asupra
faptului ca asumarea interdisciplinaritatii in domeniul educational, dincolo de relatia de
cooperare si imbogdtire reciproca a cadrelor conceptuale, procedurilor si metodologiilor
de predare si cercetare care se stabilesc intre doud sau mai multe discipline stiintifice,
este conceputa si ca un principiu, un proces si un mod de a gandi si a actiona cooperant
in cadrul unui grup de profesori pentru a cunoaste si a oferi solutii la problemele
complexe pe care le pune practica pedagogica.

Una dintre provocarile Invatdmantului superior este pregdtirea omului pentru a
face fatd dezvoltarii stiintei intr-un mod care sd permitd Insusirea continuturilor cu
concepte didactico-metodologice care sd promoveze o pregatire solida a studentilor. [5]
Aceasta inseamna ca, in procesul de predare-invatare a Chimiei si Biologiei,

interdisciplinaritatea presupune un model in care nu existd cunostinte suplimentare, ci
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mai degraba permite stabilirea unor relatii de cunostinte, deprinderi, obiceiuri, standarde
de conduitd, Intr-un tot nedivizat si in continud schimbare.

In concordantd cu aceasta, pe baza unui diagnostic de fapt si a experientei
cercetatorului n procesul de predare-invatare a Chimiei si Biologiei, este evident ca,
uneori, sarcinile didactice se limiteaza la depasirea traditionalului, iar continutul materiei
predomina, fard a profita de potentialul de a stabili legaturi cu alte discipline in
corespondenta cu nevoile de invatare, constituind un indiciu al sarcinilor didactice cu
caracter interdisciplinar limitat. [6] Aceasta delimiteaza existenta urmatoarei probleme
de cercetare: insuficiente didactico-metodologice ale pregétirii profesionale care
limiteaza insusgirea continuturilor de Chimie si Biologie la studentii de la specializarea
Biologie-Chimie.

Specialistii in domeniu fac referire la importanta utilizarii interdisciplinaritatii in
mediul universitar, sugerand ca aceasta apare ca o reactie la conceptiile atomizate ale
proiectelor curriculare cu subiecte izolate si neconectate care reflectd fragmentarea
excesiva a cunostintelor datoratd specializarii stiintifice, care includea in contradictie cu
relevanta universitatilor in ceea ce priveste raspunsul la noile solicitdri sociale cu
profesionisti competenti, capabili sa integreze cunostintele primite pentru a rezolva
problemele complexe ale productiei si serviciilor. [7]

Pe de alta parte, se propune ca interdisciplinaritatea rezultd din verificarea faptului
cd abordarea lumii printr-o anumitd disciplind a fost partinitoare si, In general, prea
limitata. [8] Din aceasta cercetare, autorul este de acord cu aceasta abordare, intrucat
predarea disciplinelor separat determind o fragmentare a continuturilor care impiedica
pregatirea cuprinzatoare a elevilor.

Totusi, aceasta lucrare este necesard, deoarece este nevoie de aprofundarea
aspectelor didactice care configureaza structurarea continutului Chimiei si Biologiei, cu
actualizarea principiilor didactice si a nodurilor cognitive, rezultand in utilizarea
insuficienta a procedurilor cu abordare interdisciplinara in integrare cu celelalte categorii
didactice ale acestui proces care limiteaza insusirea continuturilor de catre studentii
specializarii Biologie-Chimie.

Scopul acestei lucrari este dezvoltarea unei alternative didactice cu abordare
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interdisciplinara pentru formarea cuprinzatoare a elevilor. Asadar, sarcinile didactice cu
abordare interdisciplinard sunt veriga de bazad pentru a sustine aceastd alternativa
didactica orientatd pe legaturi sau legaturi de interrelatie si cooperare intre discipline.
Interdisciplinaritatea ca fenomen social implicad barbati si oameni de stiintd in
determinarea problemelor relevante de rezolvat datoritd importantei lor sociale si in
crearea atitudinilor angajate in rezolvarea problemelor societdtii, de unde marea ei
nevoie. [9]

Materiale si metode

Cercetarea s-a desfasurat intr-un grup de 25 de studenti din anul I de la
specializarea Biologie-Chimie, din cadrul Facultatii de Medicina si Stiinte Biologice a
Universitatii ,,Stefan cel Mare” din Suceava.

Materiale: Plan de studii pentru specializarea Biologie-Chimie, Programa pentru
disciplina Chimie si Biologie, Sistem de activitati interdisciplinare, Proiectarea cursului
de Biologie-Chimie.

Metode: metode de cercetare teoreticd si empiricd: ipotetic-deductiv (sd unifice
cunostintele stiintifice prin ierarhizarea principiilor, legilor si conceptelor, pe baza
deductiilor logice care au contribuit la formarea cuprinzatoare a studentilor de la
specializarea Chimie-Biologie), analiza — sinteza (a fost folosita in analiza aspectelor
teoretice care au permis formarea cadrului teoretico-referential §i ajungerea la concluzii,
adica 1n trecerea prin Intregul proces de cercetare stiintificd), sistemic-structural-
functional (sa argumenteze sistemul de relatii dintre componentele alternativei, precum
si metodologia derivatd din acesta pentru aplicarea activd in cadrul procesului de
predare-invatare a Chimiei si Biologiei), experiment pedagogic (sa se valideze utilizarea
sistemului de sarcini didactice propus alternativ, determinand contributia acestuia la
formarea cuprinzatoare a elevilor), observatie (sa verifice nivelul dificultatilor, pe
parcursul procesului de predare-invatare a Chimiei-Biologiei si a dinamicii acestora la
specializarea Biologie — Chimie) si sondajul studentilor (pentru obtinerea de informatii
despre desfasurarea procesului de predare - invatare a Chimiei, Biologiei si a dinamicii
acestora, la specializarea Biologie-Chimie). [10]

Analiza documentara a facut posibila colectarea de informatii empirice ca rezultate
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ale revizuirii documentelor de carierd, cum ar fi programele si modelul profesional,
reglementdrile si rezolutiile actuale. Ca metoda statistica s-a folosit testul neparametric
Wilcoxon pentru analiza comparativa a comportamentului elevilor in fiecare dintre
momentele in care au fost aplicate instrumentele de diagnostic, diferitele calcule fiind
efectuate cu ajutorul SPSS, pentru a determina fezabilitatea alternativei care a fost
aplicata.

Rezultate

In evaluarea eficacititii alternativei didactice cu abordare interdisciplinara pentru
formarea cuprinzatoare a elevilor s-a aplicat un test pedagogic de intrare, apoi s-a aplicat
tratamentul si ulterior s-a aplicat un test pedagogic de iesire pentru a evalua eficacitatea
tratamentului respectiv.

In continuare, vom prezenta rezultatele obtinute in timpul testelor pedagogice de

intrare si de iesire.

INDICATORI PROBA DE INTRARE PROBA DE IESIRE
Invatimant traditional 14 2
Invatimant interdisciplinar 11 23

Invatamant traditional Invatamant
interdisciplinar

M Proba de intrare Proba de iesire

Rezultatele testului pedagogic aplicat la 25 de studenti de la specializarea Chimie-
Biologie aratd ca 14 studenti, reprezentand 56% din total, invatd in mod traditional,
intrucét se reflectd putina integrare a conceptelor fundamentale ale Chimiei si Biologiei,
legaturile sunt limitate si relatiile Chimiei si Biologiei cu alte discipline, iar doar 11
dintre ele prezintd unele manifestari ale invatarii interdisciplinare. Odata obtinute aceste
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rezultate, se aplicd alternativa didactica in care s-au dezvoltat sarcinile didactice cu
abordare interdisciplinard si apoi s-a aplicat testul pedagogic de iesire in care s-a
constatat ca 23 de elevi sunt evaluati ca buni, reprezentdnd 92%, pentru ca realizeaza
invatarea interdisciplinara. si a eliminat fragmentarea continutului, aratand abilitati si
posibilitati mai mari de a relata fenomene.

Cu aceasta investigatie s-a putut verifica ca exista diferente specifice intre testul
pedagogic initial si final, care a fost depistat cu aplicarea testului neparametric Wilcoxon
pentru un nivel de semnificatie de 0,05. Aplicarea metodei matriceale la programul de
discipline a justificat introducerea continuturilor in ordine logica, aspect necesar
planificarii sarcinilor didactice cu o abordare interdisciplinara.

Discutii

Cercetarea propune o alternativa didactica, al carei nucleu de baza il constituie
sarcinile de predare cu o abordare interdisciplinard pentru formarea cuprinzatoare a
elevilor din perspective instructionale, educationale si de dezvoltare, in care se exprima
un sistem de relatii care configureaza procesul de predare-invatare din acest demers, care
permite semnificatia unor noi relatii Intre pedagogic si didactic.

Rezultatele obtinute la proba pedagogica de iesire coroboreaza valoarea propunerii
intrucat o reprezentare semnificativa a elevilor a demonstrat calitate in invatare cu o
mare stapanire a continutului si posibilitati de a realiza interconexiuni intre fenomenele
studiate, de a raporta conceptele, legile si diferitele teorii din stiinta, consolidandu-si
modurile de actiune pentru munca lor profesionala si viata de zi cu zi. Prin urmare, a
avut o valoare semnificativd pentru practica educationala, Intrucat ofera cadrelor
didactice si studentilor posibilitatea de a interactiona cu sarcinile didactice cu o abordare
interdisciplinard, unde a avut un rol excelent, care a fost inversat in obtinerea rezultatelor
atat in ordine calitativa, cat si cantitativa.

In acest fel s-au observat stimuli si motivatii de a invita, o mai mare calitate a
invatarii, dobandirea unei culturi generale cuprinzatoare la elevi, dezvoltarea gandirii
logice si a independentei cognitive, formarea gandirii reflexive si creative care a permis
elevilor sd ajunga la esentd, sa stabileasca legaturi, relatii si aplicarea continutului in

practica sociala.
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Concluzii

Alternativa didactica dezvoltata pregateste profesorii si elevii sd interactioneze cu

sarcinile didactice cu o abordare interdisciplinara, promovand pregatirea cuprinzatoare

a elevilor. Evaluarea rezultatelor aplicarii propunerii arata eficacitatea acesteia in ceea

ce priveste pregatirea cuprinzatoare a studentilor.

10.
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Abstract: The method of mathematical induction proves to be useful in solving a certain
type of problems in physics. Using inductive reasoning, a certain formula is established based
on the generalization of the results of three or four particular cases. The paper describes solutions
to problems in different areas of physics. The process of solving such problems develops the
scientific thinking style in students, develops the ability to build logical reasoning, analyze and
generalize the results obtained.

Keywords: physics problems, method of mathematical induction.

Rezumat: Metoda inductiei matematice se dovedeste a fi utila in rezolvarea unui anumit
tip de probleme de fizica. Folosind rationamentul inductiv se stabileste o anumita formula pe
baza generalizarii rezultatelor a trei sau patru cazuri particulare. in lucrare sunt descrise rezolvari
ale problemelor din diferite domenii ale fizicii. Procesul de rezolvare a unor astfel de probleme
dezvolta stilul de gandire stiintifica la elevi, dezvolta capacitatea de a construi rationament logic,
de a analiza si a generaliza rezultatele obtinute.

Cuvinte cheie: probleme de fizica, metoda inductiei matematice.

In cercetarea stiintifica, este utilizatd pe scara larga, pentru solutionarea diferitor
probleme, o metoda bazatd pe rationamentul inductiv, care se numeste metoda de
inductie. Cuvantul ,,inductie” tradus n limba romana semnifica indrumare, iar inductive
sunt concluziile facute pe baza observatiilor si experimentelor, adicd obtinute prin luarea
in considerare a unor cazuri particulare si apoi extinderea factorilor observati la cazul

general.
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Metoda de inductie este folositd cu succes in fizica, in special In fizica
experimentald. Analizand o cantitate suficient de mare de date experimentale,
experimentatorii trag concluzii si afirmatii veridice stiintifice. Aceasta etapd in stiinta
matematicd este numitd baza inductiei sau inductiei incomplete. Atunci cand se
utilizeaza inductia incompleta, se afirmd o concluzie generalizatd sau o presupunere
inductiva, a carei validitate trebuie inca doveditd. Astfel, utilizarea inductiei incomplete
in cercetarea fizica este necesara, dar nu suficientd. Pentru a demonstra validitatea
afirmatiilor obtinute pe baza inductiei incomplete, acestea ar trebui examinate din pozitia
de inductie matematica.

Principiul inductiei matematice este urmatorul:

1. Se verifica validitatea enuntului pentru n = 1, 2 si 3.

2. Se presupune ca aceasta afirmatie este valabila pentru n = k.

3. Valabilitatea acestei afirmatii este dovedita pentru » = k + 1, tinand cont de
validitatea ei presupusa pentru n = k.

Dupa aceasta, se ajunge la concluzia ca afirmatia este adevaratd pentru orice
numar natural n.

Metoda inductiei matematice se dovedeste a fi utild in rezolvarea unui numar de
probleme din fizica. Folosind rationamentul inductiv, se stabileste o anumita formula pe
baza generalizirii rezultatelor a trei sau patru cazuri particulare. In continuare, aceasta
formuld este studiata din perspectiva metodei inductiei matematice.

Urmatoarele exemple explica modul de utilizare a metodei de inductie pentru a
rezolva unele probleme din diferite domenii din fizica.

Problema 1. Un pasager, care statea la marginea din fatd a trenului electric, care
a inceput sa se miste a observat ca primul vagon a trecut pe langa el in timp de t; =2 s.
Cat timp va dura trecerea la vagonul al douazecilea? Miscarea trenului este considerata

a fi miscare rectilinie uniform accelerata.
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Solutie:

. . . at? . . .
Lungimea primului vagon L = 71 , deoarece viteza intiald este nuld (v, = 0).

. . . at: . . . o e
Lungimea celui de-al doilea vagon L = v4t, +72, aicl v; = aty este viteza partii

anterioare (,,capului”) a celui de-al doilea vagon atunci cand acesta trece pe langa
observator, iar t, este timpul in care al doilea vagon trece pe langa pasager. Este evident

ca vagoanele au aceeasi lungime, adica:

at? at3? at? at?
— = vty +—=;s5au— = atq. t, + —=
2 1%2 2’ 2 11%2 2

de unde t5 + 2t,t, — t%;
rezolvand ultima relatie relativ de t, obtinem:
t, = t;(V2 — V1) (1.1)
Pentru al treilea vagon vom avea:
L=vt3+ aTt%; unde v, = v; + at, = aty + at, = a(t; + ty);
Este evident cad lungimea primului vagon este egala si cu lungimea celui de al

treilea vagon:

t1 t3 t3
L=ty + =2 = alty + )t + =

Din ultima relatie obtinem: tZ + 2(t; + t,)t3 — t? = 0; sau
ts = t,(V3—2) (1.2)
Expresiile pentru ¢, si t3 ne pun in evidentd urmatoarea legitate pentru

intervalul de timp t,,:

to=t;(Vi—J@m—1D) (13)
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Inlocuind valorile numerice obtinem:
tyo = 2(V20 —V19) = 25(4,47 — 4,36) = 0,22 s
Raspuns: t,9 = 0,22 s.
Problema 2. O masina de curse (,,bolid") se misca cu o acceleratie uniforma din
starea de repaus. La parcurgerea primilor zece metri, viteza bolidului a crescut cu 10

m/s. Determinati cresterea vitezei bolidului in intervalul de la 990 m la 1000m si

Se da:

t= 0, V0=O;
Si=10 m;
AV=10 m/s;
Vi=10 m/s;
S99=990 m;
S100=1000 m;
AViop0 - AVgy -? comparati cu cresterea vitezei in primii zece metri.

Explicati discrepanta (deosebirea) lor semnificativa.

La rezolvarea acestei probleme, folosim relatia dintre variatia vitezei si distanta
parcursa (relatie In care lipseste timpul — relatia lui Galilei):
2 2
V -V =2aS (2.1)
0

Viteza bolidului dupa parcurgerea primului sector de zece metri ( S = 10m),
folosind relatia lui Galilei (2.1), putem scrie:

2 2
V1 = VO +2aS=0+ 2aS = 2aS; (2.2)

Dupa parcurgerea urmatorului sector de 10 metri vom avea:

2 2 2
V2 = V1 + 2aS = 2aS +2aS =4aS = 2V1 ; (2.3)

Dupa parcurgerea sectorului al trei-lea de 10 metri vom avea:

2 2 2
V3 = V2 + 2aS =4aS + 2aS = 6aS = 3V1 (2.4

Din relatiile (2.2) — (2.4), observam urmatoarea legitate:

2 2
vV o=nVv, (2.5)

n

De unde obtinem realatia dintre viteza V_si viteza V]:
n

12

V=@ V (2.6)
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La parcurgerea primului sector de zece metri, viteza a crescut cu 10 m/s, iar pe
sectorul al 100-lea, cu doar 0,5 m/s.

Aceastd discrepantd se datoreaza faptului ca sectoarele sunt parcurse cu viteze
diferite.

La parcurgerea celui de-al suta segment de 10 metri lungime, viteza masinii
este de aproximativ 100 m/s (360km/h), si bolidul parcurge acesti zece metri intr-un
interval de timp foarte scurt (0,1s), deci si viteza va creste foarte putin
(nesemnificativ).

La miscarea uniform accelerata variatia vitezei:

AV = a*At, (2.9)
Din 2.9 determinam timpul pentru ca ,,bolidul” sa parcurgd sectorul de zece

metri intre bornele 990m si 1000m

At=AV /a. (2.10)
(100-99)

Acceleratia poate fi determinata din relatia (2.2):

2

2 2 .
a=V /28=10/(2 10)=5wec, (2.11)

inlocuim valoarea acceleratiei pentru At obtinem:

2
At=(0,5m/s) / (5m/s ) =0,1s. (2.12)

Raspuns: AV =0,5 m/s
(100-99)

Problema 3. O pompa de vid cu piston (Figura 3) cu o camera de lucru de volum

AV este utilizata pentru a evacua aerul dintr-un vas cu volum V de la presiunea P0 la
presiunea P (P <P0). Determinati numadrul de curse n ale pistonului care ar trebui
n n
efectuate in acest caz, pentru a obtine presiunea P . Se considera ca procesul de evacuare
n

a aerului este izoterm.
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Figura 3

O pompa de vid reprezintd un dispozitiv care, in timpul functiondrii, creeaza o

3 4
presiune redusd in volumul camerei de lucru AV (de ordinul 10 -10 mm Hg). Prin

urmare, atunci cand pompa este conectata la vasul din care se evacueaza aerul, volumul
total devine egal cu V + AV. Gazul se va dilata umpland ambele volume si deci presiunea
scade. Apoi supapa 1 se inchide, iar supapa 2 se va deschide pentru a evacua aerul cu
volumul AV in atmosfera. Volumul ,,gol”, adica fard aer al camerei de lucru se
reconecteaza din nou la volumul vasului. Are loc urmatoarea evacuare a gazului, care
duce la urmatoarea scadere a presiunii etc.
Deoarece procesul este considerat izoterm, atunci, folosind legea Boyle -

Mariotte, putem scrie relatia pentru prima cursa:

P0V=P1(V+AV), 3.1
din care determindm presiunea P1 din vas dupa prima cursa a pistonului pompei
P1 = POV / (V+AV). 3.2)
pentru cursa a doua a pistonului:
P1 V= P2 (V+AV), 3.3)

din care determinam presiunea P2 din vas dupa cursa a doua a pistonului pompei:

2
PZ=P1V/(V+AV)=P0[V/(V+AV)] 3.4
Procedam analogic pentru cursa a treia a pistonului:
P2V=P3(V+AV),

P3=P2V/(V+AV)=PO[V/(V+AV)]3 (3.5)

Din analiza ecuatiilor (3.3), (3.4) si (3.5), se poate observa o dependenta, care
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leaga presiunea din vas dupd cursa n a pistonului P cu presiunea initiala PO:
n

PIl = PO [V/(V+AV)] (3.6)
Pentru a determina numarul de curse trebuie sa logaritmam relatia (3.6):
lan = lgP0 +nlg [V/(V+AV)], 3.7)

deunde: n=Ig (Pn/ Po) /g [V/(V+AV)] 3.9)

Cand presiunea din volumul pompat este egala cu presiunea din camera de lucru
3 4

a pompei (10_ -10_ mm Hg), procesul de evacuare se opreste si pompa mentine doar
vidul atins.
P
lo |22
o 8 [PO]
Raspuns: - | 1%
e(7+av)

Problema 4. Determinati rezistenta echivalenta a unui circuit infinit (Figura 4),

care constd din rezistente identice cu rezistenta R=5 € fiecare.

R R

o—{ _—
R R R R

o— -——

Figura 4

Pentru a determina rezistenta echivalenta a circuitului, observam ca putem

selecta un element comun din trei rezistente, care se repeta la nesfarsit.

Evident, daca il separam de circuit, atunci rezistenta totald a circuitului practic
nu se va modifica, deoarece numarul acestor elemente este infinit.
Dupa ce am selectat elementul care se repeta in circuit si am inlocuit rezistenta

restului circuitului cu rezistenta echivalenta RX, obtinem un circuit prezentat in figura

de mai sus, a carui rezistentd este determinatd de expresia:
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R _=2R+RR /(R+R), @.1)

2 2
sau R_ -2RR_-2R =0. 4.2)
X X

Rezolvand aceasta ecuatie patratica, obtinem valoarea rezistentei echivalente:

1/2
Rev=R =R(1+3 ). 4.3)
X

Pentru R=5Q; Rx = 5Q(1+3!%)=13,66 Q

12
Raspuns: R =R (1+3 )=13,66 Q.

ecv
Concluzii
Procesul de rezolvare a unor astfel de probleme prin metoda inductiei matematice
dezvolta stilul de gandire stiintifica la elevi, iar problemele din fizica, special selectate
prin metoda inductiei, servesc ca mijloc de dezvoltare a capacitatii de a construi

rationament logic, de a analiza si generaliza rezultatele obtinute.

Lucrarea este elaborata in cadrul subprogramului de cercetare si inovare, cod

040103, finantat de Ministerul Educatiei si Cercetarii al Republicii Moldova.
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Abstract: Robotics has reliably taken its rightful place in all areas of human activity.
Without it, it is now difficult to imagine the development of industry, astronautics, medicine,
etc. In this regard, much attention is paid to it in education. Not being a separate subject, but an
interdisciplinary course, it is taught in schools and extracurricular educational institutions of
Ukraine. The author poses problems and suggests ways to solve them based on his own
experience of conducting robotics classes in one of the city's clubs. Even during a short period
of work, he saw those features of conducting classes that need to be taken into account at all
levels of the functioning of the education system. This includes material support, training of
teaching staff, and organizational forms of educational activities. It is interesting that he
managed to pay attention to the age and psychological characteristics of students who expressed
interest in studying robotics.

Keywords: robotics, learning, learning problems, results.

Theoretical framework

Robotics in Ukraine is an interdisciplinary integrated course that combines the
technological educational field and the information technology field. It must also meet
the requirements of the Concept for the Development of Science and Mathematics
Education (STEM Education) [2] and the Concept for the Development of Digital
Competencies [3].

Model programs have already been developed for teaching this course, which are
focused on engaging students in programming, prototyping, using artificial intelligence,

mastering new technologies for future professional activities, etc. This course should
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help realize the goal of the natural sciences, computer science, mathematics, and
technology fields, strengthen their practical orientation, and increase students'
motivation to learn.

Existing model programs [4, 5] are focused on the formation of competencies
relevant to the labor market, cognitive skills, data analysis and information evaluation
skills, prototyping, the use of artificial intelligence, the development of new technologies
for future professional activities, research skills, algorithmic thinking skills, etc.

The implementation of the programs envisages the formation of students'
persistent interest in natural and mathematical subjects and technical creativity, in the
integration of knowledge in natural science, mathematics, informatics and technologies.
The expected learning outcomes are also familiarization with the capabilities and use of
microelectronics, sensors created on its basis, smart devices, etc.

Additional programs and organizational forms of classes in after-school
educational institutions and private clubs have also become widely popular among
students and their parents. These programs sometimes have a somewhat narrower focus.
In such groups, students immediately start designing various technical devices for
performances at certain competitions.

It is worth noting that if students are introduced to the basics of robotics in state
extracurricular educational institutions, they have programs approved, at least by local
education authorities. If the group operates outside of educational institutions, its
activities are subordinated to the goal of making a profit. The students' parents pay for
their education. In a significant number of cases, such circles have a goal: to occupy
students' free time with an interesting type of activity for them.

In the classes of the clubs, regardless of their affiliation, various LEGO
constructors are used. Work with the constructors is supported by resources that contain
appropriate instructions [6].

Research questions and objectives

When delving into the content of any activity, we involuntarily pose some
questions to ourselves. In this case, they concern education.

I have already written above about the purpose of the interdisciplinary course
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"Robotics". It, indeed, as noted in the model educational programs, must meet
educational goals. And first of all, - the learning and development of students.

But is this really so? Will it not turn out that this course is one that works on its
own? Does its implementation solve serious problems that arise during the
implementation of the educational process in physics, technology (including computer
science), mathematics, biology, chemistry? Does it contribute to the motivation of
students to learn? Does it develop the creative abilities of students?

If all this can only be answered with the word "no", then what is its real role? To
continue the students' childhood, that is, to give them the opportunity to return to
assembling toys from new parts?

At least some of the questions posed were the ones I intended to find answers to
during the research.

Research methodology

The basis for my research was the robotics group of one of the private
institutions, the charter of which provides for the provision of educational services to the
children of Chernigov (Ukraine). The head of this enterprise is a recent graduate of the
Faculty of Radiophysics, Electronics and Computer Systems of Taras Shevchenko
National University of Kyiv, so he is well versed in technology and programming, which
prompted him to start a robotics club.

After purchasing several suitable LEGO sets and laptops, a recruitment of
students for robotics classes was announced.

Training was carried out according to the program, which consisted of ready-
made modules of the Instructions for assembling models [5]. In fact, it was a sequence
of laboratory works, the complexity of which increased over time.

It is worth noting that the group recruited students of different ages. This, of
course, created significant difficulties in organizing the work of the group. The
difference in age and knowledge did not allow organizing work in stable groups, and I,
as a teacher, later had to switch to individual teaching.

The data on the basis of which it was possible to draw certain conclusions about

the effectiveness of training were obtained during the classes. Photos and videos taken
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during the training made it possible to return to those moments of work with students
that should have been taken into account in organizing further work.

At the same time, I studied the progress of robotics implementation in general
and specialized schools. To obtain objective data, a survey of science and technology
teachers was conducted.

Research results

Robotics has become the technical field that has brought real positive changes to
almost all areas of production, medicine, transport, agriculture, etc. We see how the
assembly lines of automobile factories work, how robots work in many technical
devices, in particular in aviation and astronautics. Therefore, the interest in robotics is
justified and students are motivated to study it. We are witnessing how robotics is
integrated into school education. This became even more noticeable when STEM
approaches began to be introduced into the educational process. For the educational
process, for example, in physics, the engineering component of STEM is important, as
noted by the well-known specialist in physics didactics and STEM approaches in
education, Professor Andrey Davidenko [1]. And robotics is suitable for the
implementation of this component. Therefore, its use in the educational process in
physics is appropriate.

The same can be said about the technological educational field. It is expected
that the design and creation of technical devices, together with programming, will give
us the result that is foreseen by the implementation of the Concept of the development
of digital competences [3]. However, real life shows us specific obstacles that hinder the
introduction of robotics into the educational process in science subjects, in particular
physics. And this is confirmed by our research.

One of the main problems, in my opinion, is the limited resources. Most of the
equipment, including computers with the appropriate software, as well as designers and
sensors, is quite expensive.

Another problem, which at first glance does not require material costs, can be
called insufficient training of teachers. They must have not only the appropriate

knowledge of technology, but also the basics of programming. A situation has arisen
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when the level of development of technology and technology is significantly ahead of
the level of training of teachers. Although this should be taken for granted, because a
similar situation was observed when electronic tubes were replaced by semiconductor
devices (diodes, transistors, thyristors, etc.).

The way out of the current situation, in my opinion, can be as follows.
Pedagogical universities will be training specialists capable of teaching robotics for a
long time, so the system of postgraduate pedagogical education should organize
advanced training courses in this area for already working teachers. To conduct such
ourses, specialists with relevant knowledge and experience in teaching robotics should
be involved. It is also necessary to ensure the publication of appropriate methodical
literature, the creation of educational films, etc.

Conclusions

Robotics has taken its rightful place in education. However, its introduction often
has elements of spontaneity, which, in my opinion, is the result of an insufficient level
of forecasting the development of education.

The lack of adequate funding and trained personnel significantly affects the
teaching of robotics in schools and extracurricular educational institutions.

To solve this problem, it is necessary to organize advanced training for teachers
in the system of postgraduate pedagogical education.

It is necessary to pay attention to robotics classes in private clubs. The charter of
a private institution, according to which it carries out educational activities, must comply
with state requirements for education.

Learning about robotics or simply using it requires deep concentration, analytical
thinking, and patience from both the child and the teacher. Creating a robot or
programming it involves a significant number of sequential steps, often requiring
correction of errors during programming. This can be frustrating and negatively affect
student motivation.

In addition, some students may have problems with coordination of movements
when working with small parts, in particular, when assembling mechanisms from them.

Difficulties are quite common when working in a team. Joint assembly of devices

88



or programming can lead to conflicts due to the division of responsibilities, different
attitudes towards the work being performed, etc. This can become a source of stress and
even a factor in reducing interest in robotics in general.

At the same time, children may feel pressure from parents or teachers, especially
in cases where they are expected to make rapid progress, which will cause additional
anxiety and fear of anticipated failure.

All of these factors highlight the importance of a supportive and gradual
approach to learning to help children and teachers adapt to new demands and develop
an interest in robotics.
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Abstract: This article aims to highlight and analyze the subject-specific, pedagogical,

and technological competencies among physics teachers in the Republic of Moldova, based on
data obtained from an anonymous self-assessment questionnaire. The study involved 73
participants and aimed to identify physics teachers' perceptions of their subject-specific,
pedagogical, and technological competencies. The results show that two-thirds of the teachers
feel confident in explaining any chapter of the school curriculum, just over half of the teachers
use teaching methods that actively engage students, and the overwhelming majority use various
digital teaching tools.

Key-words: specialty competences, pedagogical competences, technological
competences, physics teachers.

Rezumat: Acest articol isi propune sa evidentieze si sa analizeze competentele de
specialitate, pedagogice si tehnologice, in randul profesorilor de fizicd din Republica Moldova,
bazdndu-se pe datele obtinute dintr-un chestionar anonim de autoevaluare. Acest studiu a
implicat 73 de participanti si a avut ca scop identificarea viziunii profesorilor de fizicd asupra
competentelor lor de specialitate, pedagogice si tehnologice. Rezultatele araté cd douad treimi din
profesori se simt Increzatori In explicarea oricarui capitol din programa scolard, putin peste
jumadtate de profesori foloseste metode de predare care sa implice activ elevii, majoritatea

absoluta foloseste diferite instrumente didactice digitale.
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Cadrul teoretic

In contextul educational actual, competentele profesorilor joacd un rol esential
in asigurarea unei educatii de calitate. Profesorii de fizica se confrunta, in special, cu
provocari unice, avand nevoie de o combinatie de competente de specialitate,
pedagogice si tehnologice pentru a raspunde nevoilor elevilor si a se adapta la evolutiile
rapide ale tehnologiei educationale.

Cadrul teoretic pentru competentele de specialitate ale profesorilor de fizica

Competentele de specialitate se referd la cunostintele, abilitatile si aptitudinile
necesare pentru a desfasura activititi specifice intr-un domeniu profesional. In cazul
profesorilor de fizicd, aceste competente includ nu doar intelegerea profundd a
conceptelor fizice, ci si capacitatea de a le explica si de a le aplica in contexte
educationale. Conform modelului de competente propus de Organizatia pentru
Cooperare si Dezvoltare Economica (OECD), competentele de specialitate sunt esentiale
pentru a asigura un Invatamant de calitate si pentru a raspunde cerintelor elevilor [16].

Competentele de specialitate sunt fundamentale pentru succesul procesului
educational. Profesorii care detin o baza solidd de cunostinte in domeniul lor pot:

— facilita invatarea: o buna intelegere a subiectului permite profesorilor sa explice
conceptele complexe intr-un mod accesibil si relevant pentru elevi.

— identifica conceptiile gresite: profesorii bine pregdtiti pot recunoaste si corecta
erorile conceptuale ale elevilor, contribuind astfel la o invatare mai profunda si
mai durabila.

— 1inova in predare: cunostintele avansate permit profesorilor sd integreze metode si
tehnici moderne de predare, adaptandu-se la nevoile diverse ale elevilor.

Mai multe teorii educationale subliniaza importanta competentelor de specialitate:

— Teoria constructivistd. Aceastd teorie, promovatd de autori precum Piaget si
Vygotsky, sugereaza cd invatarea este un proces activ in care elevii construiesc
noi cunostinte pe baza experientelor anterioare. Profesorii de fizica trebuie sa aiba
competente solide pentru a ghida elevii in acest proces de construire a

cunostintelor [1].
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- Teoria invatarii experientiale. Conform lui Kolb, invatarea se desfasoara printr-

un ciclu de experienta, reflectie, conceptualizare si experimentare [13]. Profesorii care

detin competente de specialitate pot crea activitati de invatare care sa faciliteze acest
ciclu, ajutand elevii sa aplice conceptele fizice 1n situatii reale.

- Modelul de competente profesionale. Acest model, dezvoltat de diverse

organizatii educationale, subliniazd ca competentele profesionale sunt interdependente

si ca profesorii trebuie sd dezvolte nu doar cunostinte teoretice, ci si abilitati practice si
atitudini profesionale.

Evaluarea competentelor de specialitate ale profesorilor de fizicd poate fi
realizata prin diverse metode, inclusiv:

- Autoevaluarea. Profesorii pot reflecta asupra propriilor cunostinte si abilitati,
identificand domeniile in care se simt confortabil si cele in care au nevoie de
dezvoltare.

- Feedback-ul colegilor. Asistarea la lectii de catre colegi poate oferi perspective
valoroase asupra competentelor de specialitate si a modului in care acestea sunt
aplicate in practica.

- Evaluarea elevilor. Performanta elevilor poate fi un indicator al eficientei
predarii si al competentelor de specialitate ale profesorului.

Cunostintele de fizica sunt normative si au structura ierarhicd in care conceptele
de fizicd sunt de bazd elemente structurale. O viziune recentd asupra cunoasterii ca
sistem sugereaza cd diferite elemente de cunoastere dobandesc semnificatia lor ca parte
a acelui sistem [20, 11]. Aceasta formeazd un sistem conceptual, in care structurile
relationale dintre concepte sunt centrale [20, 11]. Astfel de relatii sunt legile fizicii.
Natura cunostintelor de fizica descrisd in acest fel a fost identificatd ca o dificultate
centrald in invatarea fizicii. Prin urmare, in predare si invatarea fizicii trebuie sa
subliniem gindirea logicd, coerenta, analiticd si critica, precum si argumentarea. Acestea
sunt parti incontestabile ale fizicii ca disciplina [20, 17].

Astfel, competentele de specialitate ale profesorilor de fizicd sunt esentiale
pentru asigurarea unei educatii de calitate. Teoriile educationale subliniazad importanta

acestor competente in facilitarea Invatarii si in adaptarea la nevoile elevilor. Prin
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evaluarea si dezvoltarea continud a acestor competente, profesorii pot contribui
semnificativ la formarea unei generatii de elevi bine pregatiti in domeniul fizicii.

Cadrul teoretic pentru competentele pedagogice ale profesorilor de fizica

Competentele pedagogice se refera la ansamblul de cunostinte, abilitati si
aptitudini pe care un profesor le utilizeaza pentru a facilita Invatarea si dezvoltarea
elevilor. Aceste competente includ planificarea si organizarea activitatilor de Invatare,
utilizarea strategiilor didactice adecvate, evaluarea progresului elevilor si gestionarea
eficientd a atmosferei din clasi. In contextul predarii fizicii, competentele pedagogice
sunt esentiale pentru a transforma conceptele abstracte in experiente de invatare concrete
si relevante.

Conceptul de competentd pedagogica reprezinta un standard profesional minim
la care trebuie sa ajungd un cadru didactic, ,,astfel incat societatea sa fie protejata de
riscul profesarii acestei meserii de catre oameni insuficient pregatiti” [8].

Cadrul teoretic pentru competentele pedagogice ale profesorilor de fizica
subliniaza cateva componente cheie care sunt esentiale pentru o predare eficientd in
fizica. Aceste componente includ:

1. Cunoasterea continutului. Profesorii trebuie sd aibd o intelegere profunda a
conceptelor fizicii, a legilor si a metodelor de cercetare stiintificd. Aceste cunostinte
fundamentale sunt esentiale pentru predarea efectiva a elevilor si pentru ghidarea lor
prin subiecte complexe din fizica.

2. Cunostinte Pedagogice Generale. Acestea includ intelegerea modului in care
elevii Invata, a proceselor cognitive implicate in invatare si a modului de a crea medii
eficiente de invatare. Profesorii ar trebui sa fie constienti de etapele de dezvoltare si de
modul 1n care acestea afecteazd invatarea.

3. Cunoasterea continutului pedagogic. Aceasta este o formd specializatd de
cunoastere care combina cunostintele de continut cu cunostintele pedagogice si implica
cunoasterea modului de predare a unor concepte specifice de fizicd si a modului de
abordare a conceptiilor gresite ale elevilor si a dificultatilor de Intelegere a fizicii. Dupa
cum a fost definit de Shulman (1987), cunoasterea continutului pedagogic combina

cunostintele de continut si cunostintele pedagogice. Aceasta implicd cunoasterea
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modului de a reprezenta si explica conceptele de fizica in moduri care sunt accesibile si
inteligibile pentru elevi si include utilizarea analogiilor, exemplelor si a diferitelor forme
de reprezentare (de exemplu, experimentald, picturald, schematica, simbolica si verbala)
pentru a ilustra concepte precum ,,compunerea fortelor”, etc.

4. Abilitati practice de predare. Programul subliniaza importanta angajarii in
practici de predare care oglindesc mediile pe care profesorii le vor crea in propriile lor
sdli de clasa. Aceasta include predarea in comun, planificarea lectiilor si evaluarea
invatarii elevilor.

5. Reflectie si adaptare. Profesorii sunt incurajati sa reflecteze asupra metodelor lor
de predare si sa le adapteze in functie de nevoile elevilor si de rezultatele invatarii.
Aceastd practica reflexiva este vitald pentru Tmbundtatirea continud si receptivitatea la
dinamica clasei.

6. Invitare bazati pe ancheti. Cadrul promoveaza invitarea prin anchetd, in care
profesorii Invatd cum sd implementeze ancheta stiintifica in salile de clasa, promovand
o intelegere mai profunda a fizicii in randul elevilor. [7, 9, 12]

In general, cadrul subliniazi interconexiunea dintre cunostintele de continut,
strategiile pedagogice si experientele practice de predare, toate acestea fiind esentiale
pentru dezvoltarea profesorilor de fizicd competenti, care isi pot angaja si educa in mod
eficient elevii. [7]

Mai multe teorii educationale subliniaza importanta competentelor pedagogice:
Teoria constructivistd [1]; Teoria invatarii experientiale [13]; Teoria inteligentelor
multiple: Howard Gardner propune ca existd mai multe tipuri de inteligenta (lingvistica,
logicd-matematicd, chinestezica etc.) si cd profesorii ar trebui sd adapteze metodele de
predare pentru a raspunde diversitdtii acestor inteligente. Aceasta subliniaza importanta
diversificarii strategiilor pedagogice in predarea fizicii [6].

Astfel, competentele pedagogice ale profesorilor de fizica sunt esentiale pentru
asigurarea unei educatii de calitate. Teoriile educationale subliniaza importanta acestor
competente in facilitarea Tnvatarii active si adaptarea la nevoile elevilor. Prin evaluarea
si dezvoltarea continua a competentelor pedagogice, profesorii pot contribui

semnificativ la formarea unei generatii de elevi bine pregétiti in domeniul fizicii, capabili

94



sd aplice cunostintele dobandite in viata de zi cu zi.
Cadrul teoretic pentru competentele tehnologice ale profesorilor de fizica

In contextul educatiei moderne, dezvoltarea competentelor tehnologice pentru
profesorii de fizica este o necesitate esentiala, care contribuie la imbunatatirea procesului
de predare-invatare, la motivarea elevilor si la adaptarea la cerintele unei societati bazate
pe tehnologie. Cadrul teoretic subliniazd importanta competentelor tehnologice si
identifica principalele dimensiuni $i principii care stau la baza lor.

Competentele tehnologice reprezintd ansamblul de cunostinte, abilitati si
atitudini pe care profesorii le utilizeaza pentru a integra eficient tehnologia in activitatile
didactice. Competentele numite includ capacitatea de a alege si aplica instrumente
digitale relevante, de a evalua sursele si continutul digital si de a utiliza tehnologia pentru
a crea un mediu de invdtare interactiv si incluziv. Potrivit Cadrului European de
Competente Digitale pentru Educatie, competentele tehnologice sunt structurate in mai
multe domenii esentiale, precum utilizarea resurselor digitale, colaborarea in medii
online si evaluarea prin instrumente digitale.

Competentele tehnologice pentru un profesor de fizicd pot fi divizate in
urmatoarele dimensiuni fundamentale:

- Competentele tehnice. Capacitatea de a manevra si intretine echipamente
tehnologice specifice fizicii, cum ar fi calculatoarele, tablele interactive,
simulatoarele de fenomene fizice, senzorii si echipamentele de laborator
virtual.

- Competentele pedagogice. Abilitatea de a integra tehnologia in strategiile
didactice, utilizand aplicatii si resurse digitale, cum ar fi simuldri interactive,
platforme de Invatare online si resurse multimedia, pentru a facilita invatarea
activa si Intelegerea fenomenelor fizice.

- Competentele de evaluare digitald. Capacitatea de a utiliza instrumente si
aplicatii pentru a evalua progresul si intelegerea elevilor prin intermediul
tehnologiei, inclusiv platforme de testare online si aplicatii de feedback

instantaneu.
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- Competentele de colaborare digitala. Utilizarea tehnologiei pentru a facilita
colaborarea cu colegii, elevii si comunitatea academicd prin intermediul
platformelor de comunicare si colaborare, cum ar fi forumurile de discutii,
retelele sociale si comunitatile de practica online. [3, 4, 5].

Profesorul de fizica trebuie sa fie capabil sa foloseasca tehnologia pentru a face
continutul stiintific mai accesibil si mai interesant. In predarea fizicii, tehnologia
contribuie la vizualizarea fenomenelor abstracte si complexe si permite realizarea unor
experimente virtuale si simulari pe care laboratoarele fizice nu le pot sustine. Astfel,
competentele tehnologice sprijind metodele inovatoare de Invatare bazate pe investigatie
si experimentare.

Pentru a sprijini profesorii de fizicd in dezvoltarea competentelor tehnologice,
sunt necesare politici educationale care includ programe de formare continud, mentorat
si acces la infrastructura digitala adecvata.

Principiile de baza ale dezvoltarii acestor competente ar include:

- Actualizarea continua: formarea continud a cadrelor didactice prin cursuri, ateliere
si resurse online.

—  Abordarea practicd si colaborativa: formarea bazata pe activitati practice, unde
profesorii invatd prin experimentare si colaborare.

—  Reflectia asupra practicilor didactice: incurajarea profesorilor sa analizeze si sa
imbunatateasca metodele de integrare a tehnologiei in predare. [3, 4, 5].

Ministerul Educatiei si Cercetarii al Republicii Moldova a emis ordinul nr. 1110
din 04.09.2023 ,.Cu privire la aprobarea cadrului de competente digitale al cadrelor
didactice din educatie”. Pct. 2 al Ordinului: ,,Cadrul de competente digitale al cadrelor
didactice din educatie va fi inclus in profilurile de competenta ale cadrului didactic si in
orice alt document privind formarea in cariera didactica, incepand cu anul 2024” [13].

Astfel, competentele tehnologice ale profesorului de fizicad joaca un rol esential
in procesul de modernizare a invatamantului. Integrarea eficienta a tehnologiei poate
facilita Invatarea activa si creste motivatia elevilor prin metode interactive si inovative.
In acest sens, formarea continui si sustinerea cadrelor didactice sunt esentiale pentru

asigurarea unui Invatamant de calitate, adaptat cerintelor societatii moderne.
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Modelul Cunostinte tehnologice, pedagogice si de specialitate (Fig. 1) este un
cadru teoretic larg utilizat pentru descrierea competentelor tehnologice in educatie.
Acesta sugereaza ca integrarea eficientd a tehnologiei in predare necesitd o combinatie
de trei tipuri de cunostinte:

Cunostintele de specialitate. Continutul specific disciplinei, in cazul nostru, fizica.

Cunostintele pedagogice. Teorii si metode de predare-invatare care sustin dezvoltarea
competentelor elevilor.

Cunostintele tehnologice. Intelegerea si utilizarea instrumentelor si tehnologiilor

digitale. [18].

Sincronizarea competentelor pedagogice, de specialitate si tehnologice este
esentiala pentru formarea eficienta a cadrelor didactice, in special in contextul integrarii
tehnologiei In educatie. Modelul amintit subliniaza importanta interactiunii dintre aceste
competente pentru a sprijini un proces de invatare eficient. [14, 18].

Competentele pedagogice se refera la abilitatile de predare si metodele didactice
utilizate pentru a facilita Invatarea. Ele includ cunostinte despre strategii de predare,

gestionarea  clasei  si

o —————
// ~<
~

evaluarea elevilor. PR ~o
7 . . . N
Competentele  de e Cunostm‘ge de. spemahtqte, N
’ Y pedagogice si tehnologice \\
specialitate se refera la // \
\
. . / X s
cunostintele specifice / Cunog‘qn‘ge . t{e:hu_:f{;g;& Cunostinte \\
domeniului de studiu pe |/ Pedagogice si ' de specialitate si\
R 5 I tehnologice A/cehnologice |
care profesorul il preda. { l
- \ Cunostinte Cunostinte de !
Ele sunt esentiale pentru a \ Tolus oo specialitate //
asigura o  intelegere \\ /

. . /
profunda a continutului si \\ /
pentru a putea rispunde la \\ Cunostinte de specialitate si //

N pedagogice P
intrebarile elevilor. ~o i
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S ——— ——

Figura 1. Componentele

cadrului Cunostinte de specialitate, pedagogice si tehnologice [18].
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Competentele tehnologice implica utilizarea eficienta a tehnologiei in procesul
de predare si invatare. Ele includ abilitdti de utilizare a diverselor instrumente
tehnologice, precum software educational, platforme online si resurse digitale. [14, 18].

Integrarea acestor competente este cruciala pentru a pregati cadre didactice
capabile sa utilizeze tehnologia In mod eficient in predare, sd adapteze metodele
didactice la nevoile elevilor si sa ofere o educatie de calitate. Studiile arata ca formarea
initiala a profesorilor ar trebui sa includa o abordare holistica care s combine aceste trei
tipuri de competente pentru a sprijini dezvoltarea Cunostintelor tehnologice, pedagogice
si de specialitate. In rezumat, Cunostintele tehnologice, pedagogice si de specialitate
sunt semnificative in formarea initiald a profesorilor, deoarece echipeaza viitorii
educatori cu abilitatile si cunostintele necesare pentru a integra eficient tehnologia in
predarea lor, imbunatétind in cele din urma experientele de invatare a elevilor [14, 18].

Obiectivele cercetarii
- De a masura nivelul de autoevaluare a competentelor de specialitate, pedagogice
si tehnologice ale profesorului de fizica.

- De a analiza componentele acestor competente si de a identifica discrepante
posibile.

Metodologia cercetarii

Studiul a fost realizat pe un esantion de 73 de profesori de fizica din diferite tipuri
de institutii de invatamant din Republica Moldova, membri ai seminarului metodologic
republican al profesorilor de fizica. Chestionarul anonim a inclus intrebari referitoare la
experienta profesionald, nivelul de studii, utilizarea tehnologiilor educationale si
perceptia asupra competentelor pedagogice si de specialitate.

Instrumentul de colectare a datelor a fost chestionarul anonim ,,Sincronizarea
competentelor de specialitate, pedagogice si tehnologice ale profesorului de fizica”.
Chestionarul este alcatuit din 25 de intrebari si are urmatoarea structura:

Partea 1. Informatii generale despre profilul respondentilor — 5 intrebari

Partea II. Autoevaluarea competentelor de specialitate — 6 intrebari

Partea III. Autoevaluarea competentelor pedagogice — 6 intrebari

Partea IV. Autoevaluarea competentelor tehnologice — 5 intrebari
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Partea V. Opinii despre necesitatea sincronizarii competentelor - 3 Intrebari

Chestionarul a fost distribuit prin Google Forms membrilor Seminarului

stiintifico-metodologic republican al profesorilor de fizica in timpul sedintei din 31

octombrie 2024. Au participat 73 de profesori de fizica, membri ai seminarului.

Rezultatele cercetarii
Rezultatele autoevaludrii anonime
Profilul profesorului de fizica din Republica Moldova

In partea I a chestionarului, care se concentreaza pe profilul respondentilor,

urmatoarele momente principale ar trebui evidentiate:

1.

Experienta in predare. Majoritatea respondentilor (67,6%) au o experientd de predare
de peste 16 ani, ceea ce sugereaza o baza solidd de cunostinte si experienta in
domeniu. Un procent semnificativ (14,1%) are intre 0-5 ani de experientd, indicand

si 0 noud generatie de profesori (Fig. 1).

@ 0-5ani

@ 5-10 ani
11-15 ani

& 15+ ani

1. De cat timp predati fizica?

Figura 2. Diagrama raspunsurilor la itemul 1.
2. Tipul institutiei de Invatdmant. Cele mai multe raspunsuri provin de la profesori
care predau in licee (60,6%), urmate de cei din gimnazii (32,4%). Aceasta arata

o concentrare a chestionarului pe educatia secundara (Fig. 2).

@ Gimnaziu
@ Liceu

Scoald profesionald / Colegiu
® Universitate

2. In ce tip de institutie
de invatamant predati?

Figura 3. Diagrama raspunsurilor la itemul 2.
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3. Nivelul studiilor: 43,7% dintre respondenti au licenta in fizica, iar 35,2% au atat
licentd, cat si masterat 1n fizica. Acest lucru sugereaza un nivel inalt de pregatire

academica in randul profesorilor (Fig. 3).

» @ Licenta |a fizicd
) @ Licentd si masterat |a fizicd
3. Care este nivelul studiilor Dvs? ‘

Doctorat la fizica

@ Licenta |a alta disciplind

@ Licenta |a alta disciplina si masterat la
fizica

Figura 4. Diagrama raspunsurilor la itemul 3.
4. Profilul de predare: 46,2% dintre profesori predau la ambele profiluri (real si uman),

ceea ce poate indica o flexibilitate in abordarea predarii fizicii (Fig. 4).

@ Mai mult la profilul real
@ Mai mult 1a profilul uman
La ambele profiluri

4. La care profil
predati preponderent?

36,9%

Figura 5. Diagrama raspunsurilor la itemul 4
Aspectele enumerate oferd o imagine de ansamblu asupra experientei si pregatirii
profesorilor de fizicd, ceea ce este esential pentru evaluarea competentelor lor
pedagogice si tehnice.
Pe langd informatiile de bazad despre profilul respondentilor, putem trasa si alte
concluzii mai profunde:

1. Stabilitate Tn educatie. Proportia mare de profesori cu experienta de peste 16 ani
sugereaza o stabilitate in sistemul educational, ceea ce poate contribui la continuitatea si
calitatea predarii fizicii. Aceasta poate indica, de asemenea, o retentie bund a cadrelor
didactice in domeniu.

2. Necesitatea formdrii continue. Desi majoritatea profesorilor au o experienta

considerabila, este important sd se asigure oportunitati de formare continua pentru a se
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adapta la noile metode de predare si tehnologii educationale — activitate esentiald pentru
a mentine relevanta si eficienta predarii.

3. Diversitate In abordarea predarii. Predarea 1n licee si gimnazii sugereaza ca
profesorii trebuie sa fie capabili sa adapteze metodele de predare la diferite niveluri de
invatare si nevoi ale elevilor. Aceasta poate implica utilizarea de strategii diferite pentru
a se potrivi cu profilul elevilor.

4. Impactul profilului de predare. Predarea la ambele profiluri (real si uman) poate
indica o capacitate de a integra concepte din fizica in contexte interdisciplinare, ceea ce
poate imbunatati intelegerea elevilor si relevanta subiectului.

5. Pregatirea academica solida. Procentul ridicat de profesori cu studii superioare
in fizicd sugereazd o baza teoreticd solida, ceea ce este esential pentru a aborda
conceptele complexe din fizica. Aceasta poate influenta pozitiv calitatea predarii si
intelegerea elevilor.

6. Provocéri in predare. Chiar dacd majoritatea profesorilor au experientd si
pregatire, este important sd se identifice provocarile specifice cu care se confruntd, cum
ar fi lipsa de resurse sau formarea profesionala insuficientd, pentru a imbunatati procesul
educational.

Aceste concluzii sugereaza nu doar o evaluare a competentelor actuale, ci si o
directie pentru dezvoltarea profesionalda si imbundtatirea sistemului educational in
domeniul fizicii.

Autoevaluarea competentelor de specialitate

Tabel 1. Analiza raspunsurilor din partea a II-a: Autoevaluarea competentelor

de specialitate

Nr. Continutul itemului Intotdeauna, | Deseori, | Rareori | Foarte | Niciodata,
item ’ % % , % rar, % %
6 “Explic intr-o maniera clara

conceptele fundamentale ale 66,2 33,8

fizicii”
7 “Identific corect conceptiile

gresite ale elevilor cu privire la 59,2 39,4 1,4

subiectele de fizica”
8 “Reusesc sa rezolv problemele

dificile din manual si culegeri 33,8 59,2 5,6 1,4

de probleme”
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9 “Elaborez si prezint elevilor
experimente demonstrative la

B 32,9 54,3 12,9
fizica

11 “Ma simt confortabil(a) sa
raspund la Intrebari complexe si
neprevazute legate de fizica,
venite din partea elevilor”

46,5 493 2,8 1,4

Valoarea medie 47,7 47,3 4.5 0,5

La intrebarea 10. ,,Care compartiment din fizica pe care o predati, este mai dificil
pentru Dvs? Va rugdm sa specificati”, din totalul de 56 raspunsuri, au fost indicate
urmatoarele compartimente dificile pentru predare (Tabelul 2):

Tabelul 2. Variantele de raspuns la intrebarea 10.

Variante de raspuns Nr. raspunsuri | %
Nu intdmpina probleme 12 21,4
Optica. Optica geometrica 7 12,5
Electromagnetism 6 10,7
Termodinamica si fizica moleculara 5 8,9
Echilibrul static 4 7,2
Elemente de fizica a nucleului atomic 4 7,2
Fizica cuantica 3 5,3
Mecanica 3 5,3
Teoria relativitatii 3 53
Electrodinamica 2 3,6
Astronomia 2 3,6
Curentul electric alternativ 2 3,6
Interactiuni 2 3,6
Cinematica 1 1,8

Analizand Partea II a chestionarului, care se concentreaza pe competentele de
specialitate ale profesorilor de fizicd, putem trasa urmatoarele concluzii:

1. Increderea in predare. Un procent semnificativ (66,2%) dintre profesori afirma
ca explicd conceptele fundamentale ale fizicii Intr-o manierd clard si increzatoare.
Aceasta sugereaza o competentd solida in predare, ceea ce este esential pentru a facilita
invatarea elevilor (tabelul 1).

2. Identificarea conceptiilor gresite. Aproape 59,2% dintre respondenti declara ca

identificd corect conceptiile gresite ale elevilor. Aceasta este o abilitate cruciala,
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deoarece corectarea acestor conceptii este esentiald pentru o invatare eficienta si pentru
dezvoltarea gandirii critice (tabelul 1).

3. Capacitatea de a rezolva probleme. Majoritatea profesorilor (93%) se simt
capabili sd rezolve problemele dificile din manuale si culegeri de probleme, ceea ce
indica o bund pregatire in domeniul fizicii. Aceasta le permite sa ofere elevilor exemple
relevante si provocatoare (tabelul 1).

4. Utilizarea experimentelor demonstrative. Aproape 87,2% dintre profesori afirma
ca elaboreaza si prezintd experimente demonstrative. Aceasta sugereaza o abordare
practica in predare, care poate ajuta la consolidarea Intelegerii teoretice prin aplicarea
practica (tabelul 1).

5. Necesitatea de a integra metode active. Desi majoritatea profesorilor par sa aiba
competente solide, este important sd se sublinieze necesitatea integrarii metodelor active
de Invétare. Aceasta ar putea imbunatati si mai mult implicarea elevilor si Intelegerea
conceptelor complexe. (tabelul 1).

6. Provociri in predare. Chiar dacd competentele de specialitate sunt ridicate, este
esential sa se identifice provocarile cu care se confrunta profesorii, cum ar fi lipsa de
resurse sau de formare continud, care pot afecta calitatea predarii.

7. Importanta feedback-ului. Evaluarea eficientd a progresului elevilor si oferirea
de feedback constructiv sunt esentiale pentru imbunatatirea procesului de invatare. Este
important ca profesorii sa continue sd dezvolte aceste abilitdti pentru a sprijini
dezvoltarea elevilor.

In concluzie, partea II a chestionarului arata ci profesorii de fizica au competente
solide in predare, dar existd oportunitdti de imbunatatire, in special in ceea ce priveste
integrarea metodelor active si abordarea provocarilor intampinate in procesul
educational.

La fel, analizadnd partea a II-a a chestionarului, putem identifica cateva lacune
posibile, care nu s-au evidentiat in mod explicit, dar care ar putea influenta calitatea
predarii si Tnvatarii in domeniul fizicii:

1. Lipsa de feedback detaliat. Desi majoritatea profesorilor afirmd cd evalueaza

progresul elevilor, nu exista informatii despre calitatea si specificitatea feedback-ului
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oferit. Feedback-ul constructiv si detaliat este esential pentru imbunatatirea performantei
elevilor.

2. Dificultati in abordarea subiectelor complexe. Chestionarul nu abordeaza in mod
direct dificultatile Intdimpinate de profesori in predarea unor subiecte specifice din fizica,
cum ar fi termodinamica sau electrodinamica. Aceste subiecte pot necesita metode
didactice speciale sau resurse suplimentare.

3. Integrarea tehnologiilor educationale. Desi se mentioneazd utilizarea
experimentelor demonstrative, nu se discutad despre integrarea tehnologiilor educationale
moderne (de exemplu, simulari online, aplicatii interactive) in predare. Aceasta ar putea
imbunatati invatarea si ar putea face lectiile mai atractive.

4. Colaborarea intre profesori. Chestionarul nu abordeazd colaborarea intre
profesori sau schimbul de bune practici. Colaborarea poate duce la Tmbunatatirea
predarii prin impartasirea de resurse si strategii didactice.

5. Implicarea elevilor in procesul de invatare. Nu exista informatii despre modul in
care profesorii implicd elevii in procesul de invatare, cum ar fi utilizarea de proiecte,
dezbateri sau activitati de grup. Aceste metode pot spori angajamentul si intelegerea
elevilor.

6. Evaluarea competentelor non-cognitive. Chestionarul se concentreaza pe
competentele de specialitate, dar nu abordeazd competentele non-cognitive, cum ar fi
gandirea critica, creativitatea sau abilitatile de colaborare, care sunt esentiale pentru
dezvoltarea holisticd a elevilor.

7. Feedback de la elevi. Nu se mentioneaza daca profesorii solicita feedback de la
elevi cu privire la metodele de predare si eficienta acestora. Acest feedback poate oferi
perspective valoroase pentru imbunatatirea predarii.

8. Formarea continud. Chestionarul nu abordeaza nevoile de formare continud ale
profesorilor, in special in ceea ce priveste noile metode de predare si tehnologiile
educationale. Identificarea acestor nevoi ar putea ajuta la dezvoltarea unor programe de
formare mai eficiente.

Aceste lacune sugereaza ca, desi competentele de specialitate ale profesorilor

sunt ridicate, existd aspecte importante care ar putea fi explorate si imbunatatite pentru
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a sprijini o predare mai eficientd si o invatare mai profunda in domeniul fizicii
Credem ca e posibil sd existe o discrepantd intre competentele reale si cele
declarate de profesori. Aceasta discrepanta poate aparea din mai multe motive:

1. Autoevaluare subiectiva. Profesorii pot avea o perceptie optimistd asupra
propriilor competente, ceea ce poate duce la o evaluare mai favorabila decat realitatea.
Aceasta poate fi influentatd de dorinta de a se prezenta intr-o lumind pozitiva sau de a
se conforma asteptarilor institutionale.

2. Lipsa de constientizare a lacunelor. Unii profesori pot sa nu fie constienti de
propriile lacune in competente, mai ales in domenii precum utilizarea tehnologiilor
educationale sau aplicarea metodelor active de predare. Aceasta poate duce la o
subestimare a nevoilor de formare continua.

3. Diferente intre teorie si practicd. Competentele declarate pot reflecta cunostinte
teoretice, dar nu neaparat abilitati practice. De exemplu, un profesor poate declara ca
utilizeaza metode active de predare, dar in practica, aceste metode pot fi implementate
ineficient sau sporadic.

4. Contextul de predare. Conditiile de predare, cum ar fi resursele disponibile,
dimensiunea clasei sau diversitatea elevilor, pot influenta capacitatea unui profesor de a
aplica competentele declarate. De exemplu, un profesor doreste sa foloseasca tehnologii
educationale, dar lipsa resurselor poate limita aceastd capacitate.

5. Presiunea externd. Profesorii pot simti presiunea de a se conforma standardelor
institutionale sau de a obtine rezultate bune in evaludri, ceea ce poate duce la o raportare
exageratd a competentelor lor. Aceasta poate crea o imagine distorsionata a realitatii.

6. Feedback insuficient. Fara un sistem de feedback eficient din partea elevilor sau
a colegilor, profesorii pot continua sa declare competente pe care nu le aplica in mod
constant sau eficient in clasa.

7. Evolutia competentelor. Competentele profesorilor se pot schimba in timp, iar
evaludrile pot sa nu reflecte aceste schimbari. De exemplu, un profesor care a fost bine
pregdtit la inceputul carierei sale poate sa nu fi continuat sd se dezvolte profesional, ceea

ce poate duce la o discrepantd intre competentele actuale si cele declarate.
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Aceste aspecte sugereaza ca este important sd existe evaludri externe si feedback
constant pentru a asigura o corelare mai buna intre competentele reale si cele declarate
ale profesorilor.

Autoevaluarea competentelor pedagogice
Tabelul 3. Analiza subiectelor vizate in partea a I1I-a a chestionarului:

Autoevaluarea competentelor pedagogice

Nr. Continutul itemului Intotdeauna | Deseori, | Rareori | Foarte | Niciodata
item ; , % % % rar, % %
12 Utlhze”z metode active de 3138 62 42
predare
13 “Strategiile moderne de predare
sunt benefice pentru invatarea 41,4 38,6 20
elevilor”
14 “Integrez metode active de
invatare (de exen}plu, d1sgu‘g11, 324 62 5.6
dezbateri, lucrul in grup) in
lectiile mele de fizicd"
15 “Evaluez eficient progresul
elevilor si le ofer feedback 352 62 1,4 1,4
constructiv”
16 “Creez o atmosfera in clasa care
sd Incurajeze implicarea activa si 54,9 43,7 1,4
colaborarea intre elevi”
17 “Facilitez discutii de grup si
stimulez gandirea critica 1n 33,8 59,2 7
randul elevilor mei”
Valoarea medie 38,6 54,6 6,6 0,2

Concluziile de baza pentru partea a IIl-a, referitoare la competentele pedagogice
ale profesorilor de fizica, sunt urmatoarele:

1. Utilizarea Metodelor Active. Majoritatea profesorilor (95,8%) utilizeaza metode
active de predare, cu un procent semnificativ (95,8%) care afirma cd le aplica
»intotdeauna” sau ,,deseori”. Aceasta indicd o abordare pedagogica moderna si orientata
spre elevi, care promoveaza implicarea activa a acestora in procesul de invatare (Tabelul
3).

2. Aprecierea Strategiilor Moderne. O mare parte dintre respondenti (80,0%)

considerd ca strategiile moderne de predare sunt benefice pentru invétarea elevilor, ceea
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ce sugereazd o deschidere catre inovatie si adaptare la nevoile educationale
contemporane (Tabelul 3).

3. Atmosfera Colaborativa. Un procent ridicat (98,6%) dintre profesori reusesc sa
creeze o atmosfera in clasa care incurajeaza implicarea activa si colaborarea intre elevi,
ceea ce este esential pentru dezvoltarea abilitatilor sociale si de lucru in echipa ale
acestora (Tabelul 3).

4. Evaluarea si Feedback-ul. Majoritatea profesorilor (97,2%) evalueaza eficient
progresul elevilor si ofera feedback constructiv, ceea ce este crucial pentru Tmbunatatirea
continud a performantelor elevilor si pentru dezvoltarea lor academica (Tabelul 3).

5. Facilitarea Gandirii Critice. Aproape toti respondentii (93,0%) faciliteaza
discutii de grup si stimuleaza gindirea criticd, ceea ce contribuie la dezvoltarea
abilitatilor de analiza si sinteza ale elevilor (Tabelul 3).

In ansamblu, rezultatele sugereazi ci profesorii de fizica din Republica Moldova
adopta o abordare pedagogica activa si colaborativa, fiind constienti de importanta
evaluarii si feedback-ului in procesul educational. Aceste practici sunt esentiale pentru
crearea unui mediu de invatare eficient si pentru dezvoltarea competentelor elevilor

Pentru a imbunatati competentele pedagogice ale profesorilor de fizica pe termen
mediu si lung, atit in cadrul formarii initiale, cat si in cel al formarii continue, se pot lua
in considerare urmatoarele masuri:

1. Actualizarea Curriculumului de Formare Initiala:
e Integrarea unor module specifice care sa abordeze metodele active de predare,
utilizarea tehnologiilor educationale si evaluarea formativa.
e Promovarea unor cursuri de pedagogie moderna care sa includd strategii de
invatare centrate pe elevi si dezvoltarea gandirii critice.
2. Formare Continua si Profesionala:
e Organizarea de workshop-uri si seminare pentru profesori, axate pe metode
inovative de predare si utilizarea tehnologiilor educationale.
e Crearea unor programe de mentorat in care profesorii cu experientd sa ghideze

colegii mai tineri in aplicarea metodelor active si evaludrii eficiente.
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3. Evaluarea si Feedback-ul:

e Implementarea unor sisteme de evaluare a competentelor pedagogice care sa
ofere feedback constructiv profesorilor, ajutandu-i sa identifice domeniile in
care pot progresa.

e Incurajarea autoevaludrii si a evaludrii colegiale pentru a promova o culturd de
invatare continua.

4. Colaborare si comunicare:

e Crearea unor retele de colaborare intre profesori, unde acestia sd poata impartasi
bune practici si resurse didactice.

e Promovarea discutiilor si dezbaterilor pe teme pedagogice 1n cadrul
comunitatilor educationale locale si nationale.

5. Integrarea Tehnologiilor Educationale:

e Formarea profesorilor in utilizarea eficientd a tehnologiilor educationale,
inclusiv a platformelor online pentru predare si evaluare.

e Incurajarea utilizrii resurselor digitale si a simularilor online in predarea fizicii,
pentru a spori interactivitatea si implicarea elevilor.

6. Cercetare si inovatie:

e Sprijinirea cercetarii in domeniul educatiei pentru a identifica cele mai eficiente
metode de predare si evaluare.

e Promovarea inovatiei in educatie prin granturi si finantari pentru proiecte care
vizeazd imbundtdtirea competentelor pedagogice.

Prin implementarea acestor masuri, se poate contribui la dezvoltarea continud a
competentelor pedagogice ale profesorilor de fizica, asigurandu-se astfel o educatie de
calitate pentru elevi si o adaptare constantd la nevoile si provocdrile educationale

contemporane
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Autoevaluarea competentelor tehnologice
Tabelul 4. Analiza raspunsurilor vizate in partea a IV-a a chestionarului:

Autoevaluarea competentelor tehnologice

Nr. Continutul itemului Intotdeauna | Deseori | Rareori | Foarte | Niciodata
item ’ % % % rar, % %
18 Folos‘esc frefvent tehnolog.u“” 20.6 69 1.4
educationale in predarea fizicii
21 “Utilizez cu incredere
instrumentele TIC pentru a 43,7 43,7 12,7
ilustra concepte din fizica”
22 “Folosesc comunicarea online
pentru a distribui sarcini si a 8,5 57,7 29,6 2.8 1,4
evalua lucrul elevilor”
Valoarea medie 27,3 56,8 14,6 0,9 0,4

In Partea a IV-a, referitor la competentele tehnologice ale profesorilor de fizic,
se pot trasa urmatoarele concluzii:

1. Utilizarea Tehnologiilor Educationale. Un procent semnificativ de profesori
(98,6%) utilizeaza frecvent tehnologii educationale in predarea fizicii, ceea ce indica o
integrare buna a tehnologiei in procesul educational. Aceasta sugereaza o deschidere
catre inovatie si adaptare la metodele moderne de predare (Tabelul 4).

2. Tipuri de Resurse Tehnologice. Profesorii utilizeazd o varietate de resurse
tehnologice, cum ar fi videoclipuri educationale (80,3%), simulari online (73,2%) si
tabla interactiva (54,9%). Acest lucru demonstreaza diversitatea abordarilor pedagogice
si a instrumentelor disponibile pentru a facilita invatarea (Fig. 6).

3. Increderea in Instrumentele TIC. Majoritatea respondentilor (87,4%) se simt
confortabil in utilizarea instrumentelor TIC pentru a ilustra concepte din fizica, ceea ce
este esential pentru a crea lectii interactive si captivante. Aceasta reflectd o competenta
tehnologica solida si o familiaritate cu resursele digitale (Tabelul 4).

4. Comunicarea Online. Desi majoritatea profesorilor (66,2%) folosesc
comunicarea online pentru a distribui sarcini si a evalua lucrul elevilor, exista o proportie
semnificativa (29,6%) care o face rar. Aceasta sugereazd ca, desi tehnologia este
utilizata, existd oportunitdti de imbunatatire in ceea ce priveste integrarea completa a

comunicarii online in procesul educational (Tabelul 4).
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19. Ce tipuri de resurse tehnologice utilizati in lectiile de fizicad? (Selectati toate
cele care se aplicd)

71 de raspunsuri

Tabld sau panou inferactiv 36 (54,9 %)

Simulari online 52 (73,2 %)
Videoclipuri educationale 57 (80,3 %)
Sisteme de testare
IMozabook sau similar 11 (15,5 %)
Sensori 13 (18,3 %)

0 20 40 60

Figura 6. Diagrama raspunsurilor la itemul 19.

In concluzie, competentele tehnologice ale profesorilor de fizici sunt bine

dezvoltate, cu o utilizare frecventa a tehnologiilor educationale si o diversitate de resurse

utilizate. Totusi, existd loc pentru imbunatatiri, in special in ceea ce priveste integrarea

comunicdrii online si sincronizarea competentelor tehnologice cu cele pedagogice si de

specialitate

Analiza raspunsurilor la Partea a V-a. Opinii despre necesitatea sincronizdrii

competentelor

Un aspect important este recunoasterea necesitdtii unei sincronizari intre

competentele tehnologice, pedagogice si cele de specialitate. Majoritatea profesorilor

(90,0%) sunt de acord ca este esential sd existe o armonizare Intre aceste competente,

ceea ce subliniazd importanta formarii continue si a dezvoltarii profesionale (Figura 7).

23. “Este necesard o sincronizare intre competentele de specialitate,
pedagogice si cele tehnologice ale profesorului”

@ Acord complet

@ Mai mult de acord
Acord partial

@ Dezacord partial

@ Dezacord complet

42.9%

Figura 7. Diagrama raspunsurilor la itemul 23.
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La intrebarea 24, din variantele propuse, au fost selectate obstacolele si prezentate
in figura 8. Cele mai multe raspunsuri (85,3%) indica lipsa de timp pentru dezvoltare
personala si 38,2% - Resurse insuficiente pentru procurarea literaturii.

24. Care credeti cd sunt principalele obstacole in sincronizarea acestor
competente (s3 le aduceti pe toate trei la un nivel acceptabil)? (Selectati
toate cele care se aplica)

Lipsa de timp pentru dezvoltare

- 53 (85,3 %)
personald
Resurse insuficiente pentru
procurarea literaturii
Oferte de formare inexistente
Mu-5 interesat(a)
0 20 40 60

Figura 8. Diagrama raspunsurilor la itemul 24.

La itemul 25. ,Enumerati alte obstacole in sincronizarea competentelor de
specialitate, pedagogice si tehnologice” din obstacolele enumerate, se evidentiaza
urmatoarele: lipsa  de  timp;resurse  insuficiente  pentru  procurarea
echipamentului; numarul mare de elevi in clasa nu ne permite sa facem acest lucru la cel
mai bun nivel!; de dotat institutiile de invatdmant cu echipament modern, ma refer la
laboratoarele de fizicd reale; echipamentul este foarte invechit, nu mai face fata zilelor
de azi; multe cursuri de formare se organizeaza, interesante, dar curriculum nu este
adaptat conform realitatii de azi, doleantelor elevilor; lipsa resurselor digitale.

Sincronizarea competentelor de specialitate, pedagogice si tehnologice ale
profesorului de fizica este cruciald pentru proiectarea unui demers didactic de succes.
Prin dezvoltarea continud a acestor competente, profesorii pot raspunde mai bine
provocdrilor educationale contemporane si pot contribui la formarea unei generatii de

elevi bine pregatiti, capabili sa faca fatd complexitatii lumii moderne.
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Concluzii

Studiul evidentiazd competentele solide de specialitate, pedagogice si
tehnologice ale profesorilor de fizicd din Republica Moldova, dar subliniaza si
provocarile cu care se confrunta acestia:

1. Peste 2/3 din profesorii chestionati simt ca pot preda orice subiect din fizica;

2. Mai mult de 90% din profesori pot rezolva probleme din manual si culegeri de
probleme;

3. Circa 90% din profesori folosesc diferite tipuri de tehnologii digitale in predarea
lectiei.

4.  Peste 90% din profesori sunt de acord cd e necesard o sincronizare a
competentelor de specialitate, pedagogice si tehnologice.

Analiza competentelor de specialitate din chestionar a relevat cd majoritatea
profesorilor (66,2%) se simt increzatori in explicarea conceptelor fundamentale ale
fizicii. De asemenea, 59,2% dintre respondenti afirma ca pot identifica corect conceptiile
gresite ale elevilor. Aceste rezultate sugereaza o pregatire solida in domeniul fizicii, dar
si 0 constientizare a importantei identificdrii si corectdrii erorilor conceptuale ale
elevilor.

In ceea ce priveste competentele pedagogice, 62% dintre profesori utilizeazi
metode active de predare, iar 54,9% creeaza o atmosfera de clasd care incurajeaza
implicarea activa a elevilor. Aceste date indica o tendinta pozitiva spre adoptarea unor
strategii didactice moderne, care pot imbunatati procesul de invatare. Totusi, existd o
nevoie de dezvoltare continud in acest domeniu, avand in vedere ca 85,3% dintre
profesori au mentionat lipsa de timp pentru dezvoltarea personald ca un obstacol in
sincronizarea competentelor pedagogice cu cele tehnologice.

Utilizarea tehnologiilor educationale este un alt aspect important al
competentelor profesorilor de fizicd. 98,6% dintre respondenti utilizeaza frecvent
tehnologii educationale, iar 80,3% folosesc videoclipuri educationale in lectiile lor.
Acest lucru demonstreaza o deschidere catre inovatie si o adaptare la metodele moderne
de predare. Cu toate acestea, exista o discrepantd in utilizarea comunicarii online, unde

29,6% dintre profesori o folosesc rar, ceea ce sugereaza cad integrarea completd a
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tehnologiei in procesul educational nu este inca realizata pe deplin.

Este esential ca profesorii sd continue sa se dezvolte profesional, sa participe la
formari continue si sd colaboreze pentru a imbunatati sincronizarea competentelor lor.
Investitia in formarea profesionald si in resursele educationale va contribui la cresterea

calitatii educatiei in domeniul fizicii si la pregatirea elevilor pentru provocdrile viitoare.

Lucrarea este elaborata in cadrul subprogramului de cercetare si inovare, cod

040103, finantat de Ministerul Educatiei si Cercetarii al Republicii Moldova.
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Abstract

The presented work examines the importance of studying thermodynamics in the school
curriculum. The theoretical section highlights the fundamental laws of thermodynamics, their
interpretation, and their influence on shaping students' scientific worldview. Examples of the
practical application of thermodynamic principles in daily life, science, technology, and ecology
are described. The role of thermodynamics in developing critical thinking, analytical skills, and
fostering interest in science is emphasized. Particular attention is given to the research aspect
related to assessing the competencies of high school students in the module "Fundamental
Concepts of Thermodynamics. The Molecular Kinetic Theory of the Ideal Gas." As part of the
study, a test (Annex 1) was developed to evaluate the students' understanding of key
thermodynamic concepts and their connection to the molecular kinetic theory. The work
underscores the interdisciplinary significance of thermodynamics, its contribution to fostering
ecological literacy, and its role in understanding the global challenges faced by modern society.

Key words: laws of thermodynamics, scientific understanding, practical application,
students' competencies.

Theoretical Framework

Thermodynamics is a branch of physics that studies the laws governing the
interactions between heat, work, and energy. It encompasses fundamental principles that
define the behavior of systems during various physical and chemical processes. Studying
thermodynamics in school is essential not only for shaping students’ scientific
worldview but also for its practical applications in daily life, science, and technology.
"Thermodynamics plays a critical role in forming a scientific worldview as it unites the
understanding of macro- and micro-processes, describing the behavior of physical

systems both on a particle level and on a global scale" [1].
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1. Fundamentals of Thermodynamics

Thermodynamics is built upon several key laws that explain how energy is

transformed and transferred within different systems. Its four fundamental laws form the

foundation [2]:

1.

The Zeroth Law of Thermodynamics: Establishes the concept of
temperature and thermal equilibrium.

The First Law of Thermodynamics: Reflects the principle of energy
conservation, stating that energy cannot be created or destroyed but only
transformed from one form to another.

The Second Law of Thermodynamics: Asserts that in any closed process,
entropy (the measure of disorder) cannot decrease.

The Third Law of Thermodynamics: States that absolute zero, where
entropy theoretically becomes zero, cannot be achieved.

These laws form the basis for understanding thermodynamic processes

observable in everyday life.

2. Applications of Thermodynamics in Daily Life

Studying thermodynamics in schools helps students recognize its relevance in

their daily lives. "Thermodynamics teaches us to apply physical laws to solve practical

problems, from choosing household appliances to designing energy-efficient buildings"

[3]. Examples include:

Cooking: Thermodynamic principles apply to food preparation. For instance,
boiling water involves using heat to increase temperature, altering water's internal
energy per the First Law of Thermodynamics.

Climate: Understanding thermodynamic processes sheds light on weather
phenomena, such as cloud formation and condensation cycles.

Devices and Mechanisms: Automobiles, refrigerators, and air conditioners
function based on thermodynamic cycles. For example, a refrigerator uses the
Second Law of Thermodynamics to transfer heat from inside to the environment,

keeping food cool.
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Energy Systems: Thermodynamics underpins the functioning of thermal and
nuclear power plants. Students learn how energy transforms and how resource
usage can be optimized to minimize losses.

3. Scientific Research and Technology

Thermodynamics plays a significant role in research and technological

advancements:

Space Technology: Understanding thermodynamics is crucial in designing
spacecraft and satellites, ensuring life support systems function effectively in
microgravity and extreme environments.

Medical Technology: It aids in developing medical techniques like thermal
therapy and cryotherapy, and in studying metabolic processes in living
organisms.

Ecology: Thermodynamics is vital for assessing the ecological impact of energy

use and developing sustainable technologies. "Ecosystems are open, non-
equilibrium thermodynamic systems that exchange energy and matter with their
environment, decreasing internal entropy while increasing it externally, in line
with thermodynamic laws" [4].

4. Education and Critical Thinking

Studying thermodynamics nurtures critical thinking and analytical skills.

"Learning thermodynamics fosters the ability to analyze complex systems and

understand cause-and-effect relationships" [5]. Students learn to:

Solve Problems: Thermodynamics requires applying mathematical and physical
concepts to real-world problems, developing versatile analytical skills.
Understand System Interactions: It demonstrates how systems interact and
how changes in one variable influence others, offering transferable insights into
other scientific disciplines.

Cultivate Interest in Science: Exploring thermodynamics can inspire students
to pursue physics and engineering, understanding science's role in shaping the

world.

Research Question

Evaluation of high school students’ competencies in the module “Fundamental

Concepts of Thermodynamics and the Molecular Kinetic Theory of an Ideal Gas.”
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Research Methodology

To assess students’ competencies (11th grade), a module-based test on
“Fundamental Concepts of Thermodynamics and the Molecular Kinetic Theory of an
Ideal Gas” was designed (Annex No. 1).

The discipline was administered in accordance with the National Curriculum,
edition 2019 [6] and:
. Annual Schedule of Physics Hours for Grade 11 (Humanities Profile)
. Physics Textbook, Grade 11, 3rd Edition, 2020, Stiinta, authors Mihai Marinciuc
and Spiridon Rusu [7], [8].

Table 2. Annual Schedule of Physics Hours for Grade 11 (Humanities Profile)

Numirul de ore
Unititi de continut Numirul de ore S Predare-invifare Evaluare Lucriri de
laborator
Semestrul I
L Notiuni termodinamice de
baza. Teoria cinetico-moleculari a 13 2 9 1 1
gazului ideal
II.  Bazele termodinamicii 13 2 10 1
III. _ Electrostatica 4 4
Total (semestrul I) 30 4 23 2 1
Semestrul 11
III. _ Electrostatica 11 2 8 1
IV.  Electrocinetica 16 2 12 1 1
V. ) Curentul electric in diferite 9 ) 6 |
medii
Recapitulare finala 2 2
Total (semestrul II) 38 8 26 3 1
Total 68 12 49 5 2

Analyzing the students' work yielded the following data (see Figure 1):

15 5

10 =

Fig. 2. Results for Item 1 (Define the concept of an isochoric process and
provide an example).
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As we can see from the Fig. 1, only 18 out of 37 students were able to correctly define
the isothermal process and provide an example, which points to several potential issues:
Misunderstanding of the isothermal process itself: Students confuse the terms and

are unable to precisely define its conditions.

Lack of examples for understanding: It’s possible that students do not connect
theory with practical examples, which makes it harder for them to grasp the
concept.

Need for review of thermodynamic processes: Mistakes might indicate that
thermodynamic processes, such as isothermal, isobaric, and isochoric, require more

in-depth study and repetition so that students can clearly distinguish between them.

20 5

15 =

10 —

I 1 I I I I [
0 0.5 1 1.5 2 2.5 3

Fig. 2 Results for Item 2 (Fill in the missing word)

According to Fig. 2, most of the students, 34 out of 37, correctly completed the
task, which is about 92%. This indicates that the basic concepts of the isochoric process
have been understood by the majority.

In the Fig. 3 the understanding of physical quantities is presented. We obtained
that 32 out of 37 students, or 86.4%, successfully completed the task to match physical

quantities with their symbols and units of measurement.
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Fig.3 Results for Item 3 (Match the physical quantities with the measuring
instruments using arrows)
The following conclusions can be made for Item 3:

1.  Good understanding of basic physical quantities and units: The majority of
students successfully completed the task, indicating that they have a good grasp
of the basic concepts and the correspondences between physical quantities and
their units in the SI system.

2. Need for additional support for the remaining students: Six students who did
not succeed may be struggling with memorizing the symbols or units for certain
physical quantities. This suggests a need for additional review or exercises to
reinforce the symbols and units.

3.  Reinforcement through various formats: To improve understanding for those
struggling, alternative formats could be suggested, such as flashcards with
terms, matching exercises, or crosswords involving physical quantities and
units of measurement.

In the Fig. 4 the results for Item 4, which describes the understanding of graphics,
are presented.15 out of 37 students (approximately 41%) correctly described the change
in gas pressure at constant volume. This indicates some difficulties with understanding

this material for the majority of students (60%).
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Fig. 4 Results for Item 4 (Graphical Representation)

Here is the analysis and possible conclusions based on this result:

The task of understanding the graph of an isochoric process requires not only
knowledge of this relationship but also the ability to interpret graphs of physical
quantities. If most students made mistakes, this could indicate the following difficulties:

. Misunderstanding the isochoric process: Students may not fully understand
the principle of volume conservation and the influence of temperature on
pressure.

. Difficulties with graphs: The ability to analyze graphs and draw conclusions
from them is an essential part of physical thinking, and some students likely
lack the skills to interpret graphical data.

° Theoretical understanding and practical application: Students may
understand the theory but struggle with applying it to specific situations,

especially when working with abstract graphs.

122



In the Fig. 5 the results for Item 5, which describe the understanding of the notion

of molecular mass, are described.
20 -

15 -

10 -

I I I T 1
0 1 2 3 4

Fig. 5 Results for Item S (Definition of Molecular Mass, Chemistry-Physics)

We have obtained that out of 37 students, 28 solved the task correctly, which is
about 75%. This indicates that most students understand the concept of molecular mass
and are able to calculate it for various molecules. However, it also shows that there is
room for improvement in understanding, especially in the context of trans-disciplinarity,
where knowledge of molecular mass needs to be integrated with other disciplines, such
as physics and chemistry. For example, molecular mass is related to calculations in the
ideal gas law, which demonstrates the need to connect chemical concepts with physical
ones. It's important to emphasize the interrelationship between chemistry and physics,
as this will help deepen the understanding of the nature of substances and their behavior
under various conditions. In order to achieve this, it is necessary to:

. Use practical examples: It is important to provide real-life examples where
knowledge of molecular mass is essential. For example, explaining how this
knowledge is used in drug dosing, food production, or chemical reactions in
daily life.

. Visualization of molecules and their mass: To improve understanding, especially
in classes where many students may struggle with the abstract concept of
molecules, models and demonstrations can be used to visualize how atoms form
molecules and how their mass is calculated.

. Additional tasks: After the theoretical explanation, several problems of varying

difficulty should be solved. For example, problems where molecular mass must
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be calculated for complex organic compounds or used in ideal gas law
calculations.

. Integration with laboratory work: To reinforce knowledge, practical laboratory
work can be included, where students measure the mass of a substance and
calculate its molecular mass based on the collected data. This will help them
see how theoretical knowledge is applied in practice.

. Use of technology: The application of multimedia tools and interactive programs
for demonstrating molecular structures and their calculations can significantly
improve the perception of the material and make it more accessible.

In the Fig. 6 the results for the task related to ideal gas equation are presented.
The results show that only 19 out of 37 students managed to solve the task using the
ideal gas law equation.

20 -

15 -

10 -

I I I I 1
0 1 2 3 4

Fig.6 Results for Item 6 (Ideal Gas Equation)
Possible explanations for mistakes:

1. Theoretical gaps: The relationships between the gas parameters (p, V, T, n, R)
may not be fully understood; Difficulties in manipulating formulas and
isolating the required quantity.

2. Lack of calculation skills: Errors in mathematical computations; Incorrect use
of units of measurement (e.g., converting Celsius to Kelvin).

3. Context of the task: Students may not always see the connection between the
equation and real-life situations, which reduces their motivation.

The results for transdisciplinary task (physics — chemistry) on the Fig. 7 are
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presented. We have obtained that six students from the entire group were able to fully
solve the problem of calculating the number of quinine molecules in a glass of tonic.

15 1

10 -

Fig. 7 Results for Item 7 (Transdisciplinary Task)
Here the following conclusions can be made:

1. Problems with applying the concepts of amount of substance and Avogadro's
number: The task requires a solid understanding and application of Avogadro's
number to convert from the mass of a substance to the number of molecules. Some
students may be struggling with this concept or not fully understanding how to use
it in practice.

2. Weak mathematical skills and computational abilities: Basic calculation skills,
such as division and multiplication, as well as the ability to work with scientific
units of measurement, are needed for successful problem-solving. This indicates a
need to strengthen computational skills.

3. Need for more detailed explanation of solution methods: Students may require
additional explanation on how to transition step-by-step from the mass of a
substance to the number of molecules. Practice with step-by-step examples could
help improve their understanding and confidence.

4. Motivation for independent problem-solving: If most students did not attempt to
fully solve the problem, it may indicate difficulties with independent work or a
lack of interest. It might be helpful to offer similar problems that motivate students
to apply their knowledge independently.

In the Fig. 8 the results for problem situation task are presented. Only 8 out of 37
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students were able to answer the question about the effect of altitude on the boiling point

of water and cooking time.
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Fig. 8 Results for Item 8 (Problem Situation)
From this, several conclusions can be drawn:

1. Difficulties with understanding iso-processes and thermodynamic principles: The
questions are related to isobaric processes, changes in pressure, and boiling
temperature, which require a solid understanding of thermodynamics. It is possible
that students lack fundamental knowledge or understanding of how atmospheric
pressure affects boiling.

2. Need for practical context: The task is based on real-life conditions (changes in
altitude, pressure, and their effect on boiling), which should spark interest in the
topic. However, it seems that not all students connect theory with practice,
indicating a need for additional practical examples or experiments.

3. Challenges in applying logic and cause-and-effect relationships: Answering the
question requires linking several physical concepts and phenomena. This can be
challenging for some students, especially if they are not used to this type of
complex thinking.

4.  Need for reinforcement of basic concepts: Many students did not understand the
task, which could indicate gaps in knowledge that should be addressed by

reviewing key thermodynamic concepts and their practical application.
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5.

Final Conclusions
Strengthening theoretical explanation: First and foremost, the principle of iso-
processes should be further clarified, possibly with simple examples and
visualizations, such as animations or lab simulations showing parameter changes.
Practice with graphs: Additional practice with graph analysis might be useful for
students, such as exercises on recognizing dependencies between various parameters
in different types of processes (isothermal, isobaric, isochoric, and adiabatic).
Teaching graph analysis can be enhanced with visual tasks and interactive exercises.
Differentiated approach: If the group's level of understanding varies greatly, tasks
could be broken down into different levels of difficulty. This would allow stronger
students to deepen their knowledge, while those who need more time could focus on
basic concepts and ask questions.
Additional real-life examples: Iso-processes and parameter dependencies can be
demonstrated with real-life examples (e.g., changes in pressure in a closed container
when heated, etc.)—such examples can help students better understand the physical
meaning of the process.
Ongoing collaboration with math teachers: Strengthening the mathematical
framework, working with graphs, and exploring functional dependencies.

The work was developed within the research and innovation subprogram, code 040103,

funded by the Ministry of Education and Research of the Republic of Moldova.
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Rezumat: Articolul subliniaza importanta dezvoltéarii competentelor de invatare pe tot
parcursul vietii pentru asigurarea conectarii reale a scolii cu piata muncii. Este propus modelul
pedagogic 4-dimensional si este ardtat cum poate fi aplicat acest model pe exemplul miscarii
rectilinii. Modelul este structurat pe patru dimensiuni: cognitia, metodologia educationala,
dezvoltarea competentelor si complexitatea disciplinard. Fiecare dimensiune sau axa este
impartita in 4 etape, care ajuta elevii sd avanseze in intelegerea conceptuald a notiunilor invatate
si sd aplice conceptele fizice in situatii reale. Este aratat ca acest model pedagogic este sustinut
de strategii didactice bazate pe cercetarea pedagogica.

Cuvinte-cheie: model 4-dimensional, competentele de invatare pe tot parcursul vietii,
metodologie educationala.

Abstract: This article highlights the importance of developing lifelong learning skills
to ensure a real connection between school and the labor market. A four-dimensional
pedagogical model is proposed and demonstrated using the example of linear motion. The model
is structured along four dimensions: cognition, educational methodology, skill development, and
disciplinary complexity. Each dimension or axis is divided into four stages, enabling students to
progress in their conceptual understanding of the notions learned and to apply physical concepts
in real-life situations. It is shown that this pedagogical model is supported by teaching strategies

grounded in educational research.
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I. Introducere

Dinamica si complexitatea societatii moderne isi lasd inevitabil amprenta asupra
educatiei de astazi, care, fiind in paradigma conexiunii cu piata muncii, se afla intr-o
continud transformare pentru a gasi raspunsul adecvat cererii de fortd de munca
competentd si capabild sd evolueze permanent in plan profesional (Tudor et al., 2023).
Astfel, formarea competentelor de nvatare pe tot parcursul vietii (Lifelong Learning
Skills, LLLS) devine o directie prioritard atat pentru scoald in general, cat si pentru
didactica stiintelor in particular (Cristea, 2011). Asa cum fizica este o disciplina
fundamentala pentru intelegerea lumii naturale, iar conceptul de LLLS este conex si se
suprapune competentelor stiintifice, lectiile de fizica devin cadrul cel mai indicat pentru
formarea de LLLS la elevi (Calalb & Dabija, 2024). La momentul actual exista un
spectru larg de strategii didactice care se declard orientate spre formarea de LLLS la
elevi, dar eficienta dovedita au doar strategiile didactice bazate pe cercetarea pedagogica
(Research-Based Instructional Strategies, RBIS) (Thacker, 2023). Reiesind din seria de
RBIS, ce pot fi aplicate la lectia de fizica, este elaborat un model 4-dimensional de
dezvoltare a LLLS care oferd un cadru teoretic si practic menit sd faciliteze nu doar
dobandirea de cunostinte, ci si aplicarea acestora in contexte variate. Acest model se
bazeazd pe patru dimensiuni fundamentale: cognitia (Niedderer, 2001), metodologia
educationala (Karamustafaoglu, 2009), dezvoltarea competentelor (Botgros et al., 2011)
si complexitatea disciplinard (Hye Sun You, 2017), fiecare avand un rol crucial in
formarea unei gandiri critice si a abilitatilor necesare pentru a activa cu succes in lumea
moderna.

In acest articol, ne propunem sa explordm aplicarea modelului 4-dimensional la
studierea miscdrii rectilinii, un domeniu care imbind concepte fizice fundamentale cu
abilitati practice esentiale. Miscarea rectilinie, ca parte integrantd a fizicii si care este
plasatd la inceputul studierii fizicii, nu doar ca oferd o baza teoretica solidd, dar si
oportunitati de aplicare practica in viata de zi cu zi. De intelegerea principiilor de baza

ale miscdrii, cum ar fi viteza, acceleratia si forta, depinde si intelegerea notiunilor din
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capitolele urmatoare. Astfel, tema datd devine un exemplu adecvat pentru ilustrarea
eficientei modelului care are patru dimensiuni:

Prima dimensiune — cognitia — se referd la procesele mentale implicate in
dobandirea, procesarea si utilizarea cunostintelor. In contextul invatarii miscarii
rectilinii, cognitia joacd un rol esential in Intelegerea conceptelor teoretice si in aplicarea
acestora 1n situatii practice. Elevii trebuie sd dezvolte abilitati de analiza si sinteza pentru
a putea interpreta datele si a evidentia corelatii intre diferitele variabile ale miscarii.
Aceastd dimensiune subliniazd importanta gandirii critice si a capacitdtii de a face
conexiuni intre cunostintele teoretice si experientele practice.

A doua dimensiune a modelului — metodologia educationala — constituie si se
referd la ansamblul de procedee organizate pentru atingerea unui obiectiv educational.
In invitarea miscarii rectilinii, metodele didactice trebuie s fie variate si adaptate
nevoilor elevilor. De la metode traditionale, cum ar fi predarea frontala, la metode
inovatoare, precum invéatarea prin cooperare sau invatarea bazatd pe proiecte, fiecare
abordare are potentialul de a imbunatati procesul de invatare. De exemplu, utilizarea
experimentelor practice in laborator poate ajuta elevii sa Inteleaga mai bine conceptele
teoretice, facilitand astfel transferul de cunostinte in situatii reale.

A treia dimensiune — dezvoltarea competentelor — se concentreaza pe procesul
gradual prin care elevii progreseazd spre o utilizare autonomd a cunostintelor si
abilitatilor. Aceasta implica patru etape esentiale: explorare, consolidare, adaptare si
integrare. In contextul invatirii miscarii liniare, aceste etape pot fi observate in modul in
care elevii 1s1 dezvolta abilitatile de a aplica conceptele fizice in activitati practice. De
exemplu, in etapa de explorare, elevii pot efectua experimente simple pentru a observa
efectele fortelor asupra miscarii. In etapa de consolidare, acestia pot aplica aceste
concepte in exercitii fizice, iar in etapele ulterioare, elevii pot integra cunostintele
dobandite in decizii personale si profesionale, demonstrand astfel relevanta invatarii in
viata de zi cu zi.

A patra dimensiune — complexitatea disciplinard — se refera la nivelul de integrare
si interactiune dintre diferite discipline. In invitarea miscirii rectilinii, este esential ca

elevii sa inteleagd nu doar conceptele fizice, ci si modul in care acestea se
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interconecteaza cu alte domenii, cum ar fi matematica, biologia sau chiar arta. Aceasta
abordare interdisciplinard nu doar ca imbunatateste intelegerea conceptelor, dar si
dezvoltd abilitati esentiale pentru rezolvarea problemelor complexe din viata reala.

In concluzie, aplicarea modelului 4-dimensional pentru dezvoltarea
competentelor de Invatare pe tot parcursul vietii in contextul invatarii miscarii rectilinii
oferd o oportunitate valoroasa de a integra cunostintele teoretice cu experientele practice.
Prin explorarea interactiunilor dintre cognitie, metodologie educationald, dezvoltarea
competentelor si complexitatea disciplinara, acest model nu doar cd Tmbunatateste
relevanta invatarii, dar pregateste elevii sa invete autonom, capabili sa se adapteze si sa
contribuie activ la solutionarea problemelor complexe ale societatii contemporane.
Aceastd abordare holistica este esentiald pentru formarea unei generatii de indivizi bine
pregatiti, capabili sa faca fata provocarilor viitoare.

IL. Aplicarea axei progresiei cognitive la studierea miscarii rectilinii

Etapa cunoasterii, pentru miscarea rectilinie elevii invatd definitiile unor

concepte de baza, cum ar fi:

o Deplasarea: Definitia deplasarii ca drumul parcurs.

o Viteza: Definitia vitezei ca fiind raportul dintre deplasare si timp.

J Viteza medie: Definitia vitezei medii ca fiind raportul dintre suma tuturor
deplasarilor la suma tuturor intervalelor de timp.

o Acceleratia: Definirea acceleratiei ca schimbarea vitezei in timp.

o Ecuatiile de miscare: Memorarea formulelor v = vy + at sid = vyt + %atz.

Ulterior elevii recita definitiile si aplicd formulele pentru a rezolva probleme simple de
tipul ,,daca un obiect se misca cu o viteza constantd de 5 m/s timp de 10 secunde,

care este distanta parcursa?”

Etapa intelegerii — elevii Incep sa inteleagd relatiile dintre vitezd, deplasare,

acceleratie si timp. Astfel, elevii:

o Inteleg ce operatie matematica trebuie si facd pentru a calcula o mirime din
celelalte trei: deplasarea, timpul, viteza.

o Pot explica ce inseamna viteza constanta sau acceleratia constanta.

o Pot oferi exemple diverse de miscare cu viteza constantd sau acceleratie constanta.
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Inteleg ca daca acceleratia este zero, viteza ramane constanta si obiectul se misca
cu o viteza constanta.

Pot reprezenta grafic miscarea rectilinie si pot explica astfel de grafice.

Etapa sintezei — la aceasta etapa elevii pot:

Prezice pozitia unui obiect in orice moment de timp reiesind din ecuatiile de
miscare.

Rezolva probleme de tipul ,,Un obiect porneste din starea de repaus si accelereaza
constant timp de 5 secunde, apoi se misca cu viteza constanta timp de 10 secunde.
Determina distanta totala parcursd.”

Rezolva probleme care necesitd mai multe etape de calcul cu mai multe formule
de calcul si mai multe necunoscute. De exemplu, sa gaseasca atat timpul, cat si

distanta, folosind informatiile date.

Etapa evaludrii critice — Tn cazul miscarii rectilinii elevii pot:

Evalua diferite scenarii de miscare si alege cea mai buna strategie de rezolvare a
unei situatii de problema.

Analiza sau corecta solutiile propuse de altii sau chiar analiza erorile in propriile
solutii.

Dezvolta un experiment pentru a masura acceleratia unui obiect In miscare
rectilinie, justificandu-si alegerile de echipamente si metode.

Propune aplicatii practice ale ecuatiilor de miscare rectilinie in inginerie sau
tehnologie.

Subliniem ca aceste etape ale progresului cognitiv al elevilor in invatarea fizicii

trebuie sa fie prezente in cadrul fiecdrui capitol sau modul. Deci ele nu sunt separate prin

trepte de invatdmant si fac parte din orice abordare constructivista de tipul invatarii prin

cercetare, invatarii reflexive sau invatarii si predarii vizibile. Subliniem ca invatarea (sau

succesul academic) si dezvoltarea cognitivda sunt doud variabile separate, dar

interconectate. Adica avem dezvoltare cognitiva doar pe masura cresterii complexitatii

abilitatilor (Schwartz, 2009), in deplind concordantd cu conceptul ,,zonei dezvoltarii

proxime” a lui L. Vygotsky.
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III.  Aplicarea axei metodologiei educationale la studierea miscarii rectilinii

Procedeul — elevii efectueazd un experiment simplu in care masoard timpul
necesar pentru ca un obiect sd parcurgd o anumita distanta cu vitezd constanta. Procedeul
implica utilizarea unui cronometru si a unei rigle pentru a colecta date. Aici organizam
o activitate de cercetare a elevilor de tipul: ,,Masurati timpul necesar pentru ca o
masinuta sa parcurga 1 metru pe o suprafata plana.”

Metoda experimentald este utilizatd pentru a investiga relatia dintre viteza,
distantd si timp. Elevii sunt ghidati printr-o serie de pasi care includ formularea unei
ipoteze, colectarea datelor si analiza rezultatelor. O activitate posibila ar fi: , Investigati
cum variaza distanta parcursd de un obiect care se deplaseaza cu viteza constanta in
functie de timp. Incercati si preziceti distanta pentru diferite intervale de timp si sa
verificati rezultatele prin experiment.”

Strategia educationald implicd un plan mai larg: de exemplu, poate fi aplicata
strategia de invatare prin cercetare, in care elevii sunt provocati sa exploreze miscarea
rectilinie prin activitati deschise, experimentare si auto-reflectie. Ei sunt Incurajati sa
formuleze intrebari si sd gaseasca solutii bazate pe propria lor cercetare. Un exemplu de
astfel de cercetare a elevilor: ,,Proiectati un experiment pentru a studia efectul unei forte
constante asupra unui obiect in miscare rectilinie. Folositi diverse materiale si
instrumente, documentati procesul, formulati si prezentati concluziile.”

Paradigma constructivista poate fi aplicata in predarea miscarii rectilinii, unde
invatarea este vazutd ca un proces activ de construire a cunostintelor. Un exemplu de
activitate In cadrul paradigmei constructiviste: ,,Explorati cum pot fi utilizate conceptele
de miscare rectilinie in proiectarea unui vehicul eficient din punct de vedere energetic.
In cadrul acestui proiect, integrati cunostintele de fizica, matematica si tehnologie pentru
a dezvolta o solutie inovatoare.” Alte paradigme care se folosesc in prezent sunt:
paradigma behaviorista — predarea fizicii se face prin exercitii repetitive, rezolvarea
problemelor si teste frecvente pana cand elevii pot efectua calculele corect; paradigma
cognitivista — elevii construiesc scheme mentale, harti conceptuale sau diagrame care sa
ii ajute sa inteleagd conceptele de fizica; paradigma socioculturald — activitati de

colaborare, cum ar fi lucrul in grupuri pentru a proiecta un experiment care sa
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demonstreze legile miscarii ale lui Newton si sa impartaseasca rezultatele In cadrul unei
prezentdari comune; paradigma eclecticA — imbina strategii din constructivism,
behaviorism si alte paradigme pentru a crea un mediu de invétare personalizat. De
exemplu, pot folosi tehnici behavioriste pentru a introduce concepte de baza, apoi pot
trece la strategii constructiviste pentru a aprofunda intelegerea prin activitati exploratorii
si de colaborare.

IV.  Aplicarea axei dezvoltarii competentelor la studierea miscarii rectilinii

Etapa explorarii —in cadrul acestei etape elevii sunt incurajati sa exploreze prin

activitati simple si intuitive. De exemplu, la inceput profesorul prezintd notiunea de
miscare rectilinie prin demonstratii vizuale, cum ar fi urmarirea unui obiect care se
deplaseaza pe o linie dreapta. Elevii participa la activitati experimentale simple, cum ar
fi masurarea distantei parcurse de o maginutd in timp ce aceasta se miscd pe o suprafatd
plana. Obiectivul principal este sa-i facd pe elevi sd inteleagd ce Tnseamnd miscarea
rectilinie si sd exploreze relatiile de baza dintre distanta, timp si viteza. La aceasta etapa
nu avem presiunea raspunsurilor corecte.

Etapa consolidarii — elevii inteleg termenii de baza precum pozitie, deplasare,

viteza, accelerare si pot sa-1 defineasca si sa explice diferentele dintre termeni. Accentul
este pus pe dezvoltarea abilitdtilor de a aplica formule si concepte in mod consecvent.
De exemplu, elevii Invatd sa foloseasca formulele de bazd pentru miscarea rectilinie si
isi consolideaza aptitudinile prin rezolvarea problemelor de dificultate moderata, dar
care deja implicd analiza si rationament logic pentru identificarea solutiilor. Profesorul
poate introduce si reprezentarea grafica a miscarii, 1ar elevii pot invata sa interpreteze
graficele de tip distantd-timp si vitezd-timp deoarece este demonstrat cd folosirea
reprezentdrilor grafice si a diagramelor aprofundeaza intelegerea conceptuala (Hahn &
Klein, 2023). La acest nivel, elevii isi dezvoltd increderea prin utilizarea acestor
concepte in mod corect si sistematic. In concluzie, la aceasti etapa a consolidarii avem
trecerea de la intelegerea superficiald, volatila spre intelegerea conceptuala (Maries, et

al., 2022).

Etapa adaptarii — daca elevii au studiat anterior miscarea rectilinie pe suprafete

plane, le propunem o situatie didactica noud de a studia miscarea pe plan inclinat, adica
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le cream un context in care sunt implicate forte externe, cum ar fi frecarea, forta de
gravitatie sau reactia suportului. Putem afirma cu certitudine ca bagajul de cunostinte al
elevului se imbogateste cu concepte noi anume la etapa adaptarii sau a transferului. Deci,
transferul sau adaptarea cunostintelor la situatii noi genereaza intelegerea conceptuald a
unor notiuni noi.

Etapa inovarii — elevii vor proiecta si construi modele de masini simple utilizand
materiale reciclabile accesibile, cum ar fi baloane sau recipiente PET. Ei vor calcula
viteza medie a vehiculului in functie de distanta parcursd si timpul masurat, apoi vor
adapta modelul pentru a optimiza miscarea (ex. ajustarea masei sau a frecarii). Ulterior,
proiectul se va Incheia cu discutarea aplicabilitatii cunostintelor in conditii reale, cum ar
fi designul vehiculelor eficiente energetic. Profesorul ofera ghidare si feedback,
stimuland colaborarea si creativitatea. Aceastd metodd didacticd, practic inruditd cu
abordarea STEM, am putea sa o denumim Modelare Practica la Fizica sau Applied
Physics Modelling.

V. Aplicarea axei complexitatii disciplinare la studierea miscarii liniare

Etapa intra-disciplinard pentru cazul miscarii rectilinii se studiazd principiul

relativitatii Galilei si se axeazd pe intelegerea relatiilor dintre deplasare, viteza,
acceleratie si timp. De exemplu, cu ajutorul senzorilor de miscare elevii invatd sa
calculeze viteza, acceleratia si distanta parcursd de un obiect aflat in miscare rectilinie
uniforma sau uniform accelerata, utilizand formulele recent studiate. De asemenea, in
aceasta etapa, pentru a intdri metacognitia, punem accentul pe activitati reflexive si de
investigare.

Etapa pluri-disciplinara este despre primul pas in organizarea cunoasterii prin

suprapunerea mecanicd a domeniilor de cercetare. Un exemplu de pluri-disciplinaritate
in poate fi explorarea miscarii pe planul inclinat cand la fizica elevii efectueaza
madsurdtorile, iar la matematicd folosesc datele experimentale, pentru analiza miscarii,
construirea graficelor, evidentierea sensului fizic al ecuatiilor miscarii s = s(t) si vitezei
v = v(t). La aceasta etapa fiecare disciplind contribuie la intelegerea unui aspect al

fenomenului dar fiecare disciplina isi pastreaza propriul cadru teoretic. Elevii dobandesc
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o imagine generald a fenomenului, dar intelegerea lor se bazeaza pe o suprapunere de
informatii din diferite domenii, fara o sinteza.

Etapa inter-disciplinard presupune, de exemplu, folosirea algebrei si analiza

graficelor functiei pentru obtinerea intelegerii conceptuale a deplasarii, vitezei si

acceleratiei la diferite tipuri de miscari.

Etapa trans-disciplinard - un exemplu in cadrul lectiilor de fizica ar putea fi
explorarea miscarii curentilor oceanici, cum ar fi Gulf Stream, in contextul incalzirii
globale. Aceastd abordare permite elevilor sa inteleaga interconectarea disciplinelor si

relevanta fizicii In problemele reale ale lumii moderne.

VI.  Concluzii
Vom structura concluziile de baza in functie de cele patru axe sau dimensiuni ale

modelului pedagogic de formare la lectia de fizicd a competentelor de invétare pe tot

parcursul vietii.

1.  Axa cognitiei cu etapele: cunoasterii, intelegerii, sintezei si evaluarii critice

o Abilitatile analitice si practice, gandirea criticd, care sunt esentiale pentru
invatarea activa si stau la baza LLLS, pot fi dezvoltate prin aplicarea permanenta
la lectiile de fizica a modelul 4-dimensional propus

o Aplicarea unui spectru larg de RBIS raspunde nevoilor individuale ale elevilor,
faciliteazd un mediu de invatare personalizat si conduce spre intelegere
conceptuala profunda.

2.  Axa metodologiei educationale cu etapele: procedeu, metoda, strategie,
paradigma

o Activitdtile experimentale stau la baza Intelegerii relatiilor intre mérimile fizice.
Invitarea prin cercetare, bazati pe experimente simple si intuitive imbunititeste
retentia informatiilor.

o Lucrul in grup si colaborarea in cadrul proiectelor scolare de cercetare sustine
dezvoltarea abilitatilor sociale si de rezolvare a problemelor si situatiilor de

problema.
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Axa dezvoltarii competentelor cu etapele: explorarii, consolidarii, adaptarii,
inovarii

Activitatile simple si intuitive, folosirea si analiza reprezentarilor grafice,
rezolvarea problemelor simple dar care implicd analiza si rationament contribuie
la tranzitia de la intelegerea superficiala spre intelegerea conceptuala profunda. De
asemenea, transferul sau adaptarea cunostintelor la situatii noi genereaza
intelegerea conceptuald a unor notiuni noi.

Pentru etapa inovarii este propusd metoda Modeldrii Practice care constd in

elaborarea modelelor si discutarea de catre elevi, ghidata de profesor, a aplicabilitatii

acestor modele pentru viata reala.

4.

Axa complexitatii disciplinare cu etapele: intra-, pluri-, inter- si trans-

disciplinaritatii

Integrarea disciplinelor aprofundeaza intelegerea conceptuald a notiunilor si

promoveaza o viziune stiintifica si holistica asupra problemelor globale.

Lucrarea este elaborata in cadrul subprogramului de cercetare si inovare, cod 040103,
finantat de Ministerul Educatiei si Cercetarii al Republicii Moldova.
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Abstract

The paper analyzes the role of observations in primary science education. It lists
teaching strategies based on observation that can be applied in primary education. The
connection between observation and the objectives of the Science curriculum is highlighted. The
paper examines the influence of observations on the development of cognitive skills. Examples
of observations and simple experiments suitable for primary school are presented, demonstrating
how these activities lay the foundation for analytical skills and critical thinking.

Keywords: observation, simple experiment, science education, primary education.

Rezumat

in lucrare se analizeaza rolul observarilor la disciplina stiinte din clasele primare. Sunt
enumerate strategii didactice bazate pe observare, ce pot fi aplicate in ciclul primar. Este aratata
conexiunea intre observare si obiectivele disciplinei Stiinte. Lucrarea analizeaza influenta
observarilor asupra dezvoltarii abilitatilor cognitive. Sunt prezentate exemple de observari si
experimente simple ce pot fi efectuate in clasele primare si este ardtat ca acestea pun bazele
abilitatilor de analiza si gandire critica.

Cuvinte-cheie: observare, experiment simplu, didactica stiintelor, clasele primare.
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I Introducere

Studierea stiintelor prezintda un pilon fundamental in educatia copiilor, oferind
instrumentele necesare pentru a intelege si a explora lumea inconjurdtoare. Stiintele i
ajutd pe elevi sa dezvolte o gandire critica si abilitdti de rezolvare a problemelor,
inspirdndu-i sd 1si pund Intrebari si sd caute raspunsuri bazate pe observatie si
experimentare. Incepand inca din clasele primare, descoperirile din stiinte ii incurajeaza
pe copii sd fie curiosi, sa investigheze fenomene naturale si sd inteleaga legile care
guverneaza tot ce ne Inconjoara. Studiind stiintele, elevii devin mai pregatiti sa Infrunte
provocdrile unei lumi in continud schimbare, dezvoltdnd abilitdti esentiale pentru
viitorul lor, indiferent de domeniul pe care il vor alege.

Studiul stiintelor nu se bazeaza doar pe teorie, ci imbratiseaza in mod esential si
abordarea practica prin observatie. Desi teoremele, formulele si conceptele abstracte stau
la baza intelegerii stiintifice, ele nu pot exista in izolare fatd de observatiile din lumea
reald. Practica, la fel de mult ca si teoria, ofera elevilor sansa de a intelege cu adevarat
fenomenele si legile naturii, asigurdnd o legdtura autentica intre ceea ce studiazd in
manuale si ce pot experimenta direct in viata de zi cu zi. In clasele primare, abordarile
practice cum ar fi experimentele, observatiile directe sau proiectele de cercetare sunt
metode valoroase pentru a stimula curiozitatea elevilor si a le dezvolta competentele
necesare pentru gandirea criticd. Atunci cand elevii sunt invitati sa exploreze singuri, sa
observe si sa descopere, ei devin participanti activi in procesul de invatare, nu doar
receptori pasivi de informatii. Experimentele din laborator sau observarea directd a
fenomenelor naturale, fac ca stiintele sd capete un sens practic si sa devind relevanta in

contextul realitatii lor.

II. Rolul observirii la studierea stiintelor in clasele primare

Observarea este una dintre cele mai vechi si mai fundamentale metode ale
stiintei, fiind folositd de la marii filosofi ai antichitatii pand la savanti moderni. Prin
simpla observare, elevii invata sa fie atenti la detalii, sd-si puna Intrebari si sa identifice
metode. De exemplu, un simplu experiment la chimie poate dezvalui efectul

interactiunilor intre diferite substante. Intelegerea si asimilarea cunostintelor astfel
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obtinute sunt adesea mai profunde si mai durabile decat in cazul unei lectii predate strict
teoretic. Prin urmare, studiul stiintelor devine o aventurad a descoperirii, iar elevii sunt
incurajati sd devind mici cercetdtori. Acest proces le formeazd nu doar bagajul de
cunostinte, ci si abilitdti de rezolvare a problemelor, perseverenta si o atitudine deschisa
fatd de necunoscut. De aceea o educatie stiintifica completd trebuie sd imbratiseze
ambele dimensiuni: teoria care ofera structura si explicatie, dar si practica ce transforma

cunoasterea intr-o experiente de invatare autentica si personala. [6]

Curriculumul scolar la disciplina Stiinfe formeazd, in clasele primare,
competente care pot fi realizate doar prin intermediul observarilor. Toate stiintele reale
au fost obtinute pe calea observarilor, comparatiilor si experientelor. Pe de alta parte,
putem concluziona ca observarea se calificd drept metoda specifica de descoperire a
lumii inconjuratoare [1].

Observarea joacd un rol fundamental in procesul de invatare a stiintelor, deoarece le
permite elevilor sa experimenteze si sd interactioneze direct cu conceptele studiate.
Aceastd abordare practica nu doar ca stimuleaza curiozitatea, ci si le ofera si ocazia
de a intelege mai bine fenomenele naturale prin experiente proprii. latd cateva
momente principale care pot fi incluse in acest moment [4]:

o Experimente simple: elevii pot efectua experimente simple pentru a observa reactii
chimice, schimbari de stare ale materiei sau fenomene fizice, de exemplu:
amestecarea otetului cu bicarbonat de sodiu pentru a observa reactia efervescenta.

o Observarea naturii: Activitatile In aer liber, cum ar fi observarea plantelor,
animalelor sau schimbarilor de timp, le permit copiilor sa interactioneze cu mediul
inconjurator si sa formuleze Intrebari despre ceea ce observa.

o Studiul fenomenelor fizice: Observarea unor fenomene cotidiene, cum ar fi
caderea unei mingii sau comportamentul luminii, ajutd elevii sd inteleaga
conceptele de baza ale fizicii si ale stiintei.

o Discutii si reflectii: dupa observari, discutiile in grup despre ceea ce au vazut ii
ajutd pe elevi sa 1si exprime gandurile si sd invete unii de la altii.

J Jurnalul de observari: Tinerea unui jurnal de observari, in care elevii sa isi noteze

observdrile si sd isi exprime ipotezele, incurajeaza reflexia si analiza critica.
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. Utilizarea tehnologiei: folosirea instrumentelor digitale, cum ar fi camera
telefonului pentru a captura imagini sau aplicatiile de observare a cerului, poate
adduga un element interactiv si captivant.

o Corelarea observatiilor cu teoria: dupa fiecare sesiune de observatie, este
important ca elevii sd coreleze ceea ce au observat cu conceptele teoretice discutate

in clasa, consolidand astfel informatia [2].

ITII. Observarea si obiectivele disciplinei Stiinte

Ca parte integratd a sistemului de invatamant, invatamantul primar isi extrage
intr-o nota specificd, esenta obiectivelor generale ale intregului sistem. In conditiile
actuale, obiectivele invatdmantului primar dobandesc alte continuturi si functii

psihopedagogie. latd un set de obiective specifice la disciplina Stiinte in clasele II-IV

[4]:

. sa descrie caracteristicile si alcatuirea mediului natural,

o sa explice raporturile de interdependenta dintre obiectele si fenomenele studiate
din mediul natural,

o sa explice cauzele obiective ale unor efecte pozitive si negative precum si cauzele
provocate de interventia omului

o sad poatd efectua stimulente specifice,

o sd poata Tnregistra rezultatul unor observari de lunga duratd asupra unor fenomene
din natura,

J sa explice rolul omului in actiunea de transformare si conservare a mediului
natural,

o sa participe la actiuni de ameliorare ti conservare a mediului natural,

o sa Intreprindd activitati de investigare si studiere a mediului,

o sa foloseasca un limbaj stiintific in explicarea fenomenelor,

o sa manifeste spirit de observatie si curiozitate stiintifica etc.

Studiul stiintelor in clasele primare reprezintd un pilon important in formarea
unui fundament pentru viitoarea intelegere a chimiei, fizicii, biologiei, geografiei. Prin

experimente accesibile, observari directe si activitati practice, copii incep sa descopere
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fenomene esentiale ca si miscarea — experimentul cu un corp de forma sferica si planul
inclinat. De exemplu, folosind un plan inclinat si o un corp de forma sferica, copiii pot
observa cum unghiul de Inclinare contribuie la marirea vitezei de rostogolire, se pot face
masurdtori comparative ale timpului de miscare pentru diferite unghiuri. Alt exemplu
este generarea sunetului prin crearea unui ,,telefon” cu pahar si sfoara, prin conectarea a
douad pahare de plastic cu o sfoara intinsa, copii pot observa cum sunetele calatoresc prin
intermediul vibratiilor, atunci cand unul dintre ei vorbeste la unul dintre pahare. Sau
experimentul cu apa si pahare, cdnd umpland pahare cu cantititi diferite de apa si
lovindu-le usor, copii pot observa cum nivelul apei modificad sunetul produs. De
asemenea, experimente despre lumind: umbre si soare — cu lanterna si diferite obiecte,
copii pot observa cum pozitia sursei de lumind modifica umbra formatd a obiectului.
Acest experiment ajuta la intelegerea reflexiei si refractiei. Sau alt experiment cu lumina
si transparenta — prin expunerea unor materiale diferite (sticla, hartie, plastic, folie de
aluminiu) la lumina, copiii pot explora notiuni precum transparenta, opacitatea si semi-
transparenta.

Observatia dezvoltd gandirea critica prin faptul ca le oferd elevilor oportunitatea
de a explora fenomenele si informatiile intr-un mod activ si constient. in cadrul orelor
de stiinte in clasele primare, observarea directa a fenomenelor naturale sau
experimentele simple ii incurajeaza pe elevi sa fie curiosi si sa gdndeasca analitic. Spre
exemplu, atunci cand observda un experiment de crestere a unei plante, elevii sunt
provocati sd identifice detalii, sa analizeze si sa faca conexiuni ceea ce le dezvolta
abilitatea de a intelege relatii de cauzalitate si de a recunoaste tipare. Mai mult, elevii
sunt stimulati sa formuleze ipoteze — sa prevada ce s-ar putea intampla intr-o situatie
data, iar apoi sa verifice aceste ipoteze prin observatie activa. Aceastd verificare le
permite sd evalueze daca presupunerile lor sunt corecte, ajutandu-i sa accepte ca
raspunsurile initiale pot fi gresite si sd exploreze mai multe perspective. Acest proces
cultivd o minte deschisa si flexibild capabila sd analizeze informatiile si sa caute
explicatii logice.

De asemenea procesul fiecarui experiment ii incurajeaza sd formuleze Intrebari

st ipoteze, Insusind si un mod de gandire investigativ, bazat pe curiozitate si observare.
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Astfel, experientele dobandite in primii ani de scoala i pregatesc pentru o abordare
aprofundata a conceptelor fizice care vor deveni mai complexe odatd cu aprofundarea in
studiu. Prin aceste activitati, se pun bazele unei intelegeri solide si ale unei motivatii

naturale, care ii vor ajuta sa se conecteze cu studiul fizicii in clasele mari[ 3].

IV. Influenta observarii asupra dezvoltarii abilitatilor cognitive

In procesul de invitare si dezvoltare a unui copil, observarea joaca un rol esential
nu doar pentru intelegea lumii din jur, ci si pentru formarea abilitatilor analitice.
Abilitatile analitice se refera la capacitatea de a analiza informatii, a recunoaste tipare si
a lua decizii logice pe baza observatiilor si datelor. Aceste abilitati sunt fundamentale n
dezvoltarea cognitiva a unui copil, iar observatia activa este un instrument puternic In
acest proces. Observatia activa nu Tnseamna doar a privi ceea ce se intdmpla in jur, ci
implica o atentie constientd si criticd asupra detaliilor. Copiii care sunt incurajati sa
observe atent mediul lor, comportamentele altora si chiar propriile lor actiuni sunt mai
capabili si faca actiuni si si inteleaga relatiile de cauzalitate. In loc si reactioneze,
acestia Incep sd gandeasca despre ceea ce Tnseamna si sd analizeze informatiile pe care
le primesc. Abilitatile analitice nu se limiteaza doar la rezolvare de probleme matematice
sau stiintifice, ci se aplicd si in context social. Copiil sunt incurajati sd observe
interactiunile dintre persoane, emotii si comportamentele altora. Pot dezvolta o
inteligenta sociald mai mare. Ei invata sd analizeze intentiile, motivatiile si reactiile
celorlalti, ceea ce le permite sa ia decizii mai bune in relatiile lor interpersonale. In cadrul
orelor de stiinte este esentiald pentru dezvoltarea abilitatilor analitice. Copiii invata cel
mai bine prin exploatare activa si prin observarea fenomenelor in cadrul unui context
real, iar profesorii pot crea activitati care sd Incurajeze aceasta abordare. Una dintre cele
mai interesante si eficiente metode de a stimula observatia este prin invatarea in aer liber
[7]. Activitatile in naturd permit elevilor sa observe direct fenomenele naturale si sa
aplice cunostintele stiintifice in situatii reale. Astfel, observatia devine un proces activ
iar legatura Intre teorie si practicd este mult mai clara, de exemplu: o excursie In padure
sau la un lac pentru a observa ecosistemele locale. Copiii pot studia diversitatea speciilor

de plante si animale, schimbdrile de mediu si pot inregistra observatiile legate de sol,
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apa si aer. Apoi pot analiza cum aceste elemente interactioneaza intre ele. In cadrul
orelor de stiinte, profesorii pot stimula observatia activd punand intrebari deschise care
sd provoace pe copii sa isi foloseasca simturile pentru a analiza datele. De exemplu,
inainte de a incepe un experiment, profesorul poate Intreba: ,,Ce credeti ca se va intampla
dacad punem aceste doud substante impreund? Ce observati cand le amestecam?” Elevii
pot realiza un experiment si in cadrul orelor de fizica, in care sa exploreze principiul
flotabilitatii, ei pot observa ce se intdmpla cand diverse obiecte sunt plasate in apa si pot
discuta despre motivele pentru care unele plutesc, iar altele nu.

O alta metoda eficienta ar fi prin crearea de grafice sau diagrame pe baza datelor
observate. Acest lucru ajutd copii sd Inteleagd mai bine tiparele, tendintele si relatiile
dintre variabile consolidandu-le abilitatile analitice, de exemplu: dupa ce au observat
temperatura zilnica pe parcursul unei sdptamani, copiii pot crea un grafic care sa arate
variatiile temperaturii. Acesta este un mod concret de a incuraja observarea schimbarilor
si de a analiza datele concrete.

Transformarea orelor de stiinte intr-un joc de tip ,,detectiv”’ poate fi o metoda
amuzantd de a stimula observarea. Profesorul poate prezenta elevilor o problema
stiintifica (de exemplu, o schimbare neasteptatd in comportamentul unei plante) si ii
poate invita sd faca observatii pentru a ,,descifra” cauza fenomenului. Exemplu: un
experiment aratd cd o plantd nu creste corespunzator, elevii trebuie sd identifice
posibilele cauze (prea multd apd, prea putinid lumini, etc.). Incurajarea elevilor sa
compare diverse fenomene sau experimente poate spori observarea detaliatd. Dupa ce
au studiat un fenomen, copiii pot observa cum se comporta lucrurile in conditii diferite
si pot explora diferentele. Astfel putem sd le propunem copiilor sd@ compare
comportamentele lichidelor (de exemplu apa si uleiul ) in diferite conditii (incélzire,
racire, amestecare). Observand si discutand comportamentele diferite ale acestora, elevii
vor intelege mai bine conceptele stiintifice esentiale. Dupa realizarea unui experiment
sau dupa ce au observat un fenomen, este important ca elevii sa aiba timp sa reflecteze
asupra a ceea ce au vizut. Intrebarile ghidate pot ajuta copii si inteleaga ce au invitat si

sa lege observatiile de conceptele teoretice [8].
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O metoda eficientd ar fi invatarea prin proiecte stiintifice, iar proiectele de grup
sunt excelente pentru stimularea observatiei. Ele permit copiilor sa colaboreze, sa adune
date si sd observe fenomene stiintifice intr-un mod mai detaliat si sistematic. In plus,
lucrul 1n echipd dezvolta abilitati de discutie si argumentare stiintifica. De exemplu, un
proiect despre poluarea apei poate implica observarea calitatii apei 1n diferite locatii,
masurarea nivelurilor de pH sau identificarea impuritatilor. Elevii pot observa si
inregistra schimbarile, iar apoi sa analizeze datele pentru a formula concluzii [6].

Fiindca astazi tehnologia este avansata elevii pot folosi multiple modalitati de a
inregistra si analiza observarile, ei pot folosi dispozitive precum tableta sau camera
telefonului pentru a se documenta sau a realiza experimente, observari pe teren sau
pentru a crea rapoarte vizuale ale descoperirilor lor stiintifice. Elevii pot realiza
fotografii sau filme scurte ale experimentelor sau observatiilor lor pentru a le analiza
ulterior si pentru a le prezenta colegilor. Exista aplicatii care le permit elevilor sa creeze
grafice, sd masoare date sau sa stimuleze experimente, Incurajandu-i sd observe si sa
inregistreze cu exactitate schimbarile sau rezultatele.

In cadrul orelor de stiinte, stimularea observirii la copii este esentiald pentru
dezvoltarea abilitatilor analitice. Prin experimente, activitdti interactive, intrebari
deschise si reflexie, elevii pot invata nu doar sa observe fenomenele din jurul lor, ci si
sa analizeze critic, sa tragd concluzii, si sa aplice ceea ce au Invatat in contexte noi.
Observatia nu este un proces pasiv, ci unul activ, incurajand curiozitatea si explorarea
stiintifica. Observatia activd este o abilitate fundamentalda in dezvoltarea abilitatilor
analitice ale copiilor. Prin incurajarea unui comportament observator si reflexiv, parintii
si invatatorii pot contribui la formarea unor tineri capabili sa gdndeasca critic, s rezolve
probleme si sd ia decizii bine fundamentate. Abilitatile analitice nu doar cd ajuta copii
sa Inteleagd mai bine lumea din jur, dar si le permit sd construiasca un fundament solid

pentru succesul academic si personal pe termen lung.

V. Concluzii
Putem afirma ca studierea stiintelor in clasele primare este mai mult decat o
simpla introducere in notiuni de baza despre natura si tehnologie este un proces complex,

dar captivant, prin care copii invatd sa descopere, sa analizeze si sa aprecieze lumea din
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jurul lor. Observarea ca metoda principala, st la baza acestui demers, deschizdnd mintea
copiilor catre miracolul naturii si logica fenomenelor care-i inconjoara. Prin incurajarea
curiozitatii, stimularea gandirii critice si dezvoltarea abilitatilor analitice, formdm nu
doar viitorii oameni de stiinte, ci si adulti capabili sa ia decizii informate si sa se implice
activ in viata comunitatii lor. Intr-o lume din ce in ce mai complexi, stiintele devin un
instrument indispensabil pentru Intelegerea provocarilor actuale.

Invitarea stiintelor in clasele primare este, de asemenea, o punte intre teorie si
realitate. Copiii nu doar acumuleazd informatii, ci si Invata sd le aplice in situatii
concrete. Aceastd integrare intre cunostinte si viata cotidiand le ofera elevilor
sentimentul ca ceea ce invatd conteaza, are sens si utilitate. Investind in educatia
stiintifica timpurie, investim in viitorul elevilor, 1i ajutdm sd devina cetdteni responsabili,
care inteleg importanta protejarii mediului, a colaborarii si a inovarii. Astfel, stiintele
devin mai mult decat o disciplina scolard — devin o cale de a inspira generatii intregi sa
gandeasca, sa creeze si sd Imbunatiteasca lumea in care trdim, iar fiecare intrebare pe
care §i-0 pun copiii este o oportunitate de a le oferi cheia cu care pot descifra misterele

universului.

Lucrarea este elaborata in cadrul subprogramului de cercetare si inovare, cod

040103, finantat de Ministerul Educatiei si Cercetarii al Republicii Moldova.
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Abstract: The article elucidates some scientific, educational policy and methodological
aspects, both European and national, with reference to cyber education in the school environment
- the primary level of education - through the formative-educational valences of the cyber
education process, with the aim of development of cyber security skills among students from cl.
I-IV. It is located, at the European and national level: the objectives, priorities and actions of
high-quality digital education, to the challenges in terms of cyber security in the context of cyber
education, through the prism of educational policy acts; regulatory, proactive and
methodological curricular products for internet literacy and cyber education for children and
parents. The European and national programs in the field of cyber security specific to the primary
level of education are showcased. The scientific difference of the phrases is distinguished: online
security and online safety in the context of the development of students' skills (cl. I-IV) of cyber
security through the process of cyber education.

Key-words: media literacy, digital skills, digital technologies, digital education, cyber
education, cyber security in education, communication technologies, digital skills, primary level of

education, cyber security skills.
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Rezumat: Articolul dat elucideazd unele aspecte stiintifice de politici educationale si de tip
metodologic, atat europene, cat si nationale, cu referire la educatia cibernetica in mediul scolii — nivelul
primar de invatamant — prin valentele formativ-educative ale procesului de educatie cibernetica, cu
finalitatea de dezvoltare a competentelor de securitate cibernetica la elevii din cl. I-IV. Se localizeaza, la
nivel european si national, obiectivele, priorititile si actiunile educatiei digitale de inaltd calitate, la
provocarile in materie de securitate cibernetica in contextul educatiei cibernetice, prin prisma actelor de
politici educationale; produsele curriculare de tip reglator, proiectiv si metodologic de alfabetizare in
domeniul internetului si de educatie cibernetica pentru copii si parinti. Se etaleazd programele europene
si nationale in domeniul securitatii cibernetice specifice nivelului primar de invatamant. Se distinge
diferenta stiintifica a sintagmelor: securitatea online si siguranta online in contextul dezvoltarii
competentelor elevilor (cl. I-IV) de securitate cibernetica prin procesul de educatie cibernetica.

Cuvinte-cheie: alfabetizare media, competente digitale, tehnologii digitale, educatie digitala,
educatie cibernetica, securitate cibernetica in educatie, tehnologii comunicationale, abilitati digitale, nivel

primar de invatdmant, competente de securitate cibernetica.

Cadrul teoretic

La nivel european, prin prisma actelor de politici educationale actuale (2021-
2025), de referinta la internationalizare a invatimantului primar in ,,spatiul comun de
invatare in Europa, pentru a crea noi oportunitati de educatie si locuri de munca”, se
pozitioneazd doud obiective:

= incurajarea alfabetizarii media, informationale, gandirii critice si a unei culturi a
tolerantei, la toate etapele procesului de invatare, in scopul formarii competentelor de
contracarare a dezinformarii si de a face fatd provocarilor secolului XXI;

= dezvoltarea competentelor digitale si accesul la echipamente digitale de baza [1,
2]. In sensul dat UE (in continuare Uniunea Europeand) vine cu un plan de actiune
pentru educatia digitala (2021-2027), care stabileste o viziune asupra unei educatii
digitale de inalta calitate, favorabile incluziunii si accesibile in spatiul european, care
urmareste sa sprijine adaptarea sistemelor de educatie si formare ale statelor membre la
era digitala, dezvoltand douad prioritati strategice si paisprezece actiuni de sprijinire a
acestora [3]:

Prioritatea 1: Incurajarea dezvoltarii unui ecosistem de educatie digitald de inalti

performanta
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Prioritatea 2: Dezvoltarea aptitudinilor si competentelor digitale relevante pentru
transformarea digitala

In contextul educatiei cibernetice, la provocirile in materie de securitate
cibernetica, UE mentioneaza cd atat cat digitalizarea oferd oportunitati pentru diverse
sectoare sociale (educatie si invatdmant, transport, sanatate, finante, tehnologii etc.), tot
atat le expune la amenintdri cibernetice prin atacuri cibernetice si criminalitate
informatica [4]. Din perspectiva datd, UE elaboreaza Strategia de securitate cibernetica
a UE; Regulamentul UE privind securitatea cibernetica; Directiva privind securitatea
retelelor si a sistemelor informatice; Regulamentul privind rezilienta cibernetica.

Prin prisma datd, Consiliul Europei (J. Richardson, E. Milovidov, M. Schmalzried)
recomanda ,,Manualul de educatie (alfabetizare) in domeniul internetului” - instrument
de instruire pentru toate grupurile de varstd sociale (familie, clasa de elevi, centrele
comunitare etc.), astfel, oferind sfaturi cu privire la modul de abordare a fluxului
informational, mereu in crestere, respectand principiile de baza privind drepturile omului
in lumea digitala si cea offline [8, p. 6]. In cheia dati, manualul:

- are scopul de a dezvolta beneficiarilor competente de utilizare (eterogen) a
internetului, prin abilitdti de posesie a instrumentelor contemporane de comunicare ca
mijloc de exprimare si intelegere —3 R (lectura, scrierea si aritmetica);

- detine rolul de ofertant de informatii care promoveaza reflectia unor probleme
etice, sociologice, culturale imanent legate de activitatile digitale si mass-media, care
ocupd un rol important in viata oamenilor [8, p. 6].

Un alt manual, in directia cercetatd la nivel european, cu accent pe educatia
cibernetica a copiilor de varstd scolard mica este ,,Manualul de educatie cibernetica
pentru copii si parinti” [9, p. 6]. Continutul manualului pune accentul pe dezvoltarea
abilitatilor atat de navigare sigura si responsabild in mediul online, cét si de protejare,
satisfactie din experienta data: ,JJocurile mobile in siguranta”; ,,Datele personale sunt
secrete”; ,,Identitati false”; ,,Cyberbullying” etc.

Astfel, generalizam ca, in contextul celor abordate mai sus, tara vecina din spatiul
UE, Romania, introduce notiunile de bazd privind igiena in spatiul cibernetic pentru

elevii din clasele primare, in Strategia de securitate cibernetica pentru perioada 2022-
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2027, punand accentul pe dezvoltarea unor ,,programe educationale in domeniul
securitatii cibernetice”, vizand o colaborare intre mediul academic si celelalte autoritéti
publice si private [5].

La nivel national, prin prisma Strategiei ,,Moldova educatie 2030” (Anexa 2), se
evidentiaza:

Obiectivul general 6. ,,imbunititirea functionalitatii sistemului educational prin
implementarea eficientda a tehnologiilor digitale pentru asigurarea calitatii si
sustenabilitatii educatiei” prin obiectivele specifice: 6.1.- 6.4.

Obiectivul general 9: ,,Cresterea performantelor sectorului Educatie prin
eficientizarea retelei, modernizarea infrastructurii si  consolidarea capacitatii
manageriale si a culturii calitatii la toate nivelurile sistemului educational” prin
obiectivele specifice 9.6 — 9.7. [6]. Aceste abordari strategice vizualizeaza si un impact
al implementarii Programului ,,Educatia 2030 prin:

¢ tehnologiile informationale asupra dezvoltarii abilitatilor educabililor, adaptate
la cerintele sociale;

e dezvoltarea unui sistem sinergic de integrare a noilor tehnologii informationale
si comunicationale cu cele didactice, asupra asigurarii nivelului de performanta
a celor ce invata.

Aceastd viziune de politici educationale privind promovarea sigurantei copiilor
online, luand in calcul nivelul sporit de vulnerabilitate a elevilor/copiilor de la o varsta
mica in mediul online si a lipsei de abilitdti de gandire critica, sociale, emotionale, a fost
st este valorificata:

v’ prin actiuni si activitdti de sensibilizare si informare a invatatorilor (formare
necorespunzatoare), a elevilor si parintilor (nivel redus in educatia despre siguranta
online) despre utilizarea sigurd si responsabild a tehnologiilor online [14, p. 1];

v" lanivelul actualului curriculum — invatdmant primar, prin disciplina scolara Educatie
tehnologica (cl. I-IV), printr-un modul obligatoriu — ,,Modulul 3. Educatia digitala”
[13];

V' dezvoltata si la nivel de ,,Concept de dezvoltare a curriculumului scolar” (2024) prin:

e valorile promovate de curriculumul scolar: ,,A asigura coeziunea sociald in

155



societatea tot mai pluralistd si in vederea asumadrii angajamentului fatd de
obiectivele universale care promoveaza protectia omenirii si a planetei”, la
categoria de valori general-umane ,,Mentalitatea globala™ [7, p. 7];

e principiile dezvoltarii curriculare a ,,competentelor-cheie de dezvoltare durabila,
sistemului de valori umane, sociale, societale si personale”; ,abordarea
constructivista, psihocentrista si psihosociala” [ibidem, p. 8];

e profilul de formare a absolventului la nivel de competente-cheie: ,,competente de
alfabetizare; competente multilingve; competente in domeniul stiintei,
tehnologiei, ingineriei si matematicii; scompetente digitale” [ibidem, pp. 11-14];

e finalitatea la nivelul invatdmantului primar: ,,abilitati digitale”.

Stabilim:

Referentialul de politici educationale abordat mai sus evidentiaza doud sintagme
conceptuale integrate, care fac parte din pedagogia digitald — educatie digitala si educatie
cibernetica.

Prin prisma ,,Planului (cu trei prioritati si 1lactiuni) de actiune pentru educatia
digitala”, lansat de UE, la nivelul prioritatii II ,,Dezvoltarea competentelor si
aptitudinilor digitale” actiunea 7 se plaseaza — securitatea cibernetica in educatie (2018-
2020) [10, pp. 23-24]. Conform Uniuni Internationale pentru Telecomunicatii, siguranta
ciberneticd/siguranta 1n mediul online are la bazd wurmatoarele elemente:
comportamentele de risc ale copiilor pe internet; amenintarile online (riscurile) si
incidentele; raspunsul copiilor la aceste incidente; masurile de prevenire a riscurilor
online [14, pp. 1-2 ].

Din considerentul dat, Agentia Uniunii Europene pentru Securitate Cibernetica
(2024), 1n baza studiului practicilor de securitate cibernetica in scoli, care stabilesc un
numadr crescut de utilizatori (elevi de toate varstele) de internet si cresterea expunerii la
furtul de date etc., mentioneazd necesitatea dezvoltarii competentelor elevilor de
securitate ciberneticd prin procesul de educatie cibernetica [3] — abilitati de utilizare
sigurd si responsabild a tehnologiilor, punctand diferenta stiintifica a sintagmelor:

securitatea online si siguranta online (detalii in organizatorul de mai jos) [14, pp. 3-4 ]:
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Aspectele procesului de educatie cibernetica

Securitate | *distingerea amenintarilor si | Siguranta | Modalitati de:
online: atacurilor cibernetice; online sconstruire a relatiei pozitive in mediul
eintroducerea practicilor de online;
securitate cibernetica; sexprimare a utilizarii in exces a
einterpretarea etichetei 1in tehnologiilor digitale;
lumea virtuala; *mentinere a reputatiei online;
eschitarea  modelului  de sexplicare a riscurilor (de siguranta
cetatean digital responsabil, online) In mediul online;
etc. + dirijjare a comunicarii in mediul
online;
soperare a empatiei si a emotiilor in
mediul online, etc.

Conchidem :

*Din considerentul reperelor de politici educationale nationale cu referire la
educatia cibernetica, educatia digitala se pozitioneazd atat la nivelul modalitatii
inovatoare de integrare a tehnologiilor si instrumentelor digitale in sprijinirea procesului
de predare — invatare, cat si la nivelul aspectelor de securitate cibernetica, in vederea
expunerii la amenintarile cibernetice prin atacuri cibernetice si criminalitate informatica
— abilitdti ,,de igiena in spatiul cibernetic”.

*In spatiul european educatia cibernetici este o prioritate la nivelul actelor de
politici educationale si programe de implementare in mediul scolii. La nivel national,
vizand acelasi nivel de acte, sunt dezvoltate obiective strategice si directii de
valorificare, intr-o maniera nu atat de pronuntata, cum ar fi ,,Strategia de securitate
ciberneticd” cu accent pe dezvoltarea unor ,,programe educationale in domeniul
securitdtii cibernetice”, care ar promova ,,igiena in spatiul cibernetic pentru elevii din
clasele primare”. Tinem sd mentiondm cd la nivel national in cadrul proiectului
,Protectia copiilor Tmpotriva exploatarii sexuale si abuzului sexual in Republica
Moldova” a fost propus complementar, in directia de educatie cibernetica, ,,Manual de
educatie (alfabetizare) in domeniul internetului. Sprijinirea utilizatorilor in mediul
online” [8, p. 3].

*La nivel de ,,programe educationale in domeniul securitatii cibernetice” in
Republica Moldova se plaseaza actualul curriculum — invatdmant primar, care solicita

invatatorilor sa dezvolte elevilor abilitati digitale si stipuleazd pe clase demersuri
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curriculare in cheia educatiei cibernetice, la nivelul educatiei digitale ca parte
componentd a disciplinei scolare Educatie tehnologicd (cl. I-IV), printr-un modul
obligatoriu (15 ore) [12, p. 7] —,,Modul 3. Educatia digitala™ [13]:

1°°.

e cl. 1-a,,Ce este lumea digitala?; ,,Comunicam digital!”; ,,Ce e bine si ce e rau?”;
,»Gandim digital (I)” [12, pp. 152-153];

e cl. 2-a,,Unitati de informatie”; ,,Scriem si desenam digital (I)”; ,,Gandim digital
(II)” [ibidem, pp. 157-158];

e cl. 3-a ,Resurse digitale”; ,,Scriem si desendm digital (I)”; ,,Lumea digitald in
extindere — Retele si internet”; ,, Gandim digital (III)” [ibidem, pp. 163-165];

e ¢l 4-a .In permanentd cautare”; ,,Bune maniere si corectitudine digitala”;
Hinvatam digital: dispozitivele si aplicatiile digitale la lectii in fiecare zi”; .,
Gandim digital (IV)” [ibidem, pp. 171-172].

*In vederea formirii si dezvoltdrii competentei specifice, trei [12, p. 150], la
disciplina scolara Educatie tehnologica (cl. I-IV) — ,,Modulul 3. Educatia digitala”,
cadrul didactic va elabora nu numai strategii didactice orientate de paradigmele
moderne, postmoderne si transmoderne [15, pp. 204-212 ], dar isi va revedea
modalitatile de pedagogizare a parintilor in cheia educatiei cibernetice cu scopul de a-si
ghida copiii lor sa navigheze in siguranta online.

*In atingerea finalitatilor curriculare - ,,abilititi digitale” - la disciplinele scolare:
,Educatia tehnologica”, ,,Dezvoltarea personala”, ,,Educatia pentru media” la activitatile
extracurriculare, Ministerul Educatiei si Cercetarii din Republica Moldova cu Centrul
international ,,La Strada” propune, complementar, un suport didactic Ghidul ,, Siguranta
copiilor in mediul online”’(2021), prefigurand urmatorul continut:

I. ,,Siguranta in mediul online in contextul procesului educational” [16, pp. 6-21];

II. ,,Continuturi recomandate 1n activitatea cu elevii claselor primare” [16, pp. 22-
78].
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Abstract:

The subject of the article has as its center of gravity the phenomenon of autonomy, it is not
an exhaustive presentation, but those aspects of major interest are analyzed, which obviously
refer to the specifics of the process of autonomy formation in preschool children. The essence
of the content is given by the notion of aufonomy (from a philosophical, psychological
perspective) as an updated approach, in the context of the changes taking place in society today
and the demands that are made on the preparation of the growing generation. Thus, the scientific
crossing of the concept of autonomy generates approaches that encompass as many
characteristics as possible for the pre-school period. Based on the synthesis of research
undertaken, several dimensions of autonomy are examined; some of the stages through which a
person passes in order to reach a level of autonomy. At the same time, an attempt has been made
to combine the critical approach of conceptual clarification specific to the phenomenon of
autonomy with the postmodernist technique of juxtaposing ideas through a collage of quotations
or paraphrases. It emphasizes the idea that the theoretical approach to the concept of autonomy
can provide benchmarks for the development and use of an effective intervention approach at
pre-school age. Therefore, a major issue is raised in front of the preschool institution, which
should not remain only at the level of polemic, but, theoretically and methodologically
nourished, should constitute the touchstone in the process of autonomy formation at preschool
age.

Key words: autonomy, independence, personal autonomy, self-determination, freedom.

Rezumat: Subiectul articolului are ca centru de greutate fenomenul autonomiei, nu este o
prezentare exhaustiva, ci sunt analizate acele aspecte de interes major, care trimit in mod evident

catre specificul procesului de formare a autonomiei la copiii de véarstd prescolard. Esenta
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continutului este datd de notiunea autonomie (din perspectiva filosofica, psihologicd) ca o
abordare actualizata, in contextul schimbarilor ce se produc in societate la ora actuala, respectiv,
si a cerintelor ce se impun fata pregatirea generatiei in crestere. Astfel, traversarea stiintificd a
conceptului de autonomie, genereazd abordari care sda cuprinda cit mai multe caracteristici
pentru perioada prescolara. In baza sintezei cercetdrilor Intreprinse sunt examinate mai multe
dimensiuni ale autonomiei; unele etapele prin care trece o persoana pentru a ajunge la un nivel
de autonomie. Totodatd, s-a incercat imbinarea demersului critic de clarificare conceptualad
specifica fenomenului autonomie cu tehnica postmodernista a juxtapunerii ideilor prin colaj de
citari sau parafraze. Se evidentiaza ideea ca abordarea teoretica a conceptului de autonomie poate
oferi repere pentru elaborarea si valorificarea unui demers de interventie eficienta la varsta
prescolara.

Prin urmare, n fata institutiei prescolare se ridicd o problema majora, care nu trebuie sd rimana
doar la nivel de polemica, ci si, alimentatd teoretic si metodologic, sd constituie piatra de
incercare in procesul de formare autonomiei la varsta prescolara.

Cuvinte-cheie: autonomie, independenta, autonomie personald, autodeterminare, libertate.

Introduction

We live in an age of rapid change in all areas. In this sense, one of the main
indicators of an individual's well-being in today's society is not only the individual's
adaptability and ability to cope with the difficulties of the world around him, but also his
capacity to transform it. As a result, modern society needs personalities of integrity and
autonomy, capable of coping with a constantly changing environment. In accordance
with the educational ideal, the Education Code of the Republic of Moldova points to the
formation of a personality with a spirit of initiative, capable of self-development,
possessing not only a system of competences, but also independence of opinion and
action [4]. Thus, the issue in question responds to policy requirements in early childhood
education, all the more so given that the approach to developing autonomy in pre-school
children is a forward-looking one, creating a favorable development for them, both
immediate and long-term.

In the context of the new guidelines in pre-school education, the formation of
autonomy in children complements the dimensions of pre-school education, from the

perspective of the requirements of policy documents in early childhood education, where
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the role of autonomy in activities is particularly emphasized, conceived as a necessity in
the process of children's formation of the ability to "know", "know how to say", "know
how to do" and "know how to be". The relevance of the problem is also centered on the
formation in children of curiosity and interest, persistence, creativity and independence
[5].

On this basis, we can conclude that the theoretical and applied approach to the
formation of autonomy in preschool children can provide benchmarks for the
development and capitalization of an effective intervention approach. Therefore, the
complexity of this challenge requires a valuable and timely response. In this context,
where children's personality development is the exclusive priority of the pre-school
institution, the 'discovery' of new ways of 'finding' new ways of working is obviously a
topical investigative issue. Thus, the aim of this investigative approach is to analyze and
open new opportunities to important points of support for the educational system from
the perspective of the formation of an autonomous, free and creative personality.

Concept and methodology

Generalizing researches in philosophy and psychology with reference to the
concept of autonomy we observe that this phenomenon has a wide semantic expression.
On this basis, we consider it indispensable to examine some theoretical landmarks that
underlie our approach in the present investigative endeavor, which refers to personal
autonomy. Thus, in the researchers' view, personal autonomy implies the individual's
capacity to choose different actions and lifestyles, without being subject to social-
political interference. The concept of personal autonomy refers to several aspects of life
in which individual freedom is manifested, and is not limited only to the issue of moral
obligation [8, pp. 34-47]. At the same time, personal autonomy does not always lead to
autonomous behavior. Such a person is not only guided by his or her life values, but can
also act as an active-creative component, is able to create and transform his or her world
and bring new meanings into it. On the other hand, the person also faces some situations
of choice. For example: to go with the "flow", without wondering about changes, or to
move along the path of self-regulation" [22, p. 98].

We point out that in the Explanatory Dictionary of the Romanian language,
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autonomy is interpreted, as "the situation of one who does not depend on anyone, who
has complete freedom in his actions; the fact of submitting to laws, one's own rules, of
freely disposing one's own will (philosophy) [www.dexonline.ro].

P. Popescu- Neveanu argues that autonomy is "the way of being of an organism,
person, group (systems in general), which functions independently, is determined on the
basis of its own structure, its internal laws". Independence, however, is "a characteristic
of someone who refuses or minimizes dependence on others, preferring autonomy on the
basis of a system of well-defined and self-accepted personal attitudes" [13].

An etymological and conceptual incursion of the term autonomy, which comes
from the Greek language; the element "autos" means "oneself" and "nomos" - law,
meaning "to give one's own regulations". Thus, autonomy is defined as the ability of the
individual to "exercise self-control over his own activity".

The philosophical basis of autonomy is mainly constituted by the scientific
contributions of scholars who have engaged in the research and identification of some
of the defining characteristics of this autonomy phenomenon.

The first attempts to tackle the issue of personal autonomy can be traced back to
antiquity, in the works of Plato, Socrates, Aristotle, Epicurus, etc. In this regard,
Socrates emphasized the need to be guided by the inner voice of conscience, which
suggests certain internal rules of behaviour, rather than blindly following social
requirements. Examining the issue of human virtues, Aristotle actively explored
voluntary actions for which a person is responsible. Such actions, the author argues,
include actions of conscious choice (a person's ability to make a decision and to
accomplish what depends on him), regulation of voluntary actions, the ability to
initiate one's own activity [11].

The philosophical traditions of Ancient China bring to the foreground issues of
self-regulation and personal development in the context of the culture of society. Thus,
the ethics of Confucius postulates the importance of such characteristics as self-
management and conscious organization of all spheres of human life; Taoism values
naturalness and harmony as significant for human integration into nature and society;

in Buddhist philosophy, aspects of human self-improvement are emphasized, such as
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spontaneity, openness and concentration on one's inner feelings [3].

The idea of distinguishing between freedom "for” and freedom "from" is
supported by F. Nietzsche. The author also drew attention to the connection between
freedom and responsibility. Freedom, in the author's opinion, means nothing other than
the ability to follow the voice of reason, health, well-being and conscience against the
voice of irrational passions" [12, p. 107]. Therefore, F. Nietzsche, associates freedom
with awareness and understanding of the situation, with the possibility to choose and
responsibility for the choice made. So, freedom is defined by the author not as "the
action of awareness of necessity", but as an action based on "awareness of alternatives
and their consequences". However, the decision remains with the individualivid; it
depends on his ability to take his life seriously; it depends on his willingness to solve
both his own moral problems and the moral problems of the whole of society; it
depends ultimately on his courage to be himself and for himself [ibid].

Particular merit in formulating the problem of autonomy belongs to Im. Kant. In
this context, Im. Kant for the first time attempts to "assemble" autonomy and personhood
into a whole, consigning autonomy as a personal quality, which begins with the Age of
Enlightenment (Aufkldrung), and the most representative expression of this idea is
provided by the author's moral philosophy. Within this idea, the author wanted to find a
philosophical basis for human autonomy. Im. Kant treats autonomy as the foundation of
human freedom and its morality, linking autonomy with spirituality as the highest quality
of personality [2, p. 24].

Also in this vein, we note that for Im. Kant, the lesson of "Enlightenment" is, in
essence, the lesson of autonomy, i.e., the emergence from the "state of minority".
Minority implies the incapacity of which man himself is guilty. From this perspective,
only children (found minors) need assistance and guidance. Therefore, the Kantian
image of childhood represents the age of minority, "man's inability to use his own
intellect without being guided by someone else" [ibid]. Thus, from the standpoint of
autonomy, the child is symbolically defined by the inability to think on his own and to
control his drives. In short, childhood means exemplary transparency, i.e. honesty

towards the desires that lie deep inside, but also towards the people around him.
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These analytical reflections show that children, unlike adults, need the help of
adults because they are not yet able to use their own intellect. At the same time, the
subject quality of autonomy is always present in the child, and its manifestation depends
on both internal factors (motives, desires, needs) and external, environmental factors -
in the diversity of their manifestation (from material objects to actions and emotional
reactions of other people). Therefore, the child's autonomy is manifested in correlation
with interests, selectivity, orientation, ability, creativity, and the dominance of certain
qualities will determine the characteristics of each child's autonomy [20, pp. 43-44].

We also find Im. Kant, who argues that autonomy does not mean, "do whatever
you wish", but rather, "be the authority of your own actions". Because of his idea that
"our thinking influences the way we perceive the world", the author develops the method
of "critical philosophy" to advocate freedom. In this sense, in order to be free, we need
to understand both our rationality and our thinking so that we can adapt accordingly.
Im. Kant approaches autonomy from the perspective of the freedom of man, who,
through the effort of his own reflection, gives himself principles of action. At the same
time, the author draws attention to the fact that 'to be free' does not mean to dispense
oneself from rules, but, on the contrary, to give oneself one's own rules, i.e. one's own
moral legislation. From this perspective, as we have seen, the positive meaning of
freedom lies neither in defying the social order nor in asserting a rebellious individuality.
On the contrary, it is about aligning the self with the indisputable canons of reason. This
is because autonomy has its origin in thought, that is to say in the capacity to discover
true principles for oneself [2].

In the same vein, Im. Kant argues that "a person in the choice of moral orientations
should be independent of the external influences of society (religion, ideology, politics,
etc.), because morality and virtue are valuable and self-sufficient. The author associates
the autonomy of the individual not with his freedom from external influences, but with
his voluntary stance towards universal principles, which are unconditional imperatives.
Thus, awareness of one's own autonomy allows the individual to be free from arbitrary
transitory social institutions, the dictates of power, and not to lose self-control in

conditions of "social destabilization and totalitarian repression” [ibid]. Therefore, the
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author attributes to reason the right to create its own laws, and the autonomy of the will
of practical reason he considers as the only foundation of moral laws, is the pride of man.
Moreover, we should note that rational beings have the capacity to voluntarily initiate
causal chains, and this is one of the defining components of the idea of autonomy.
Therefore, we see a double resistance that delimits the framework of autonomy:
resistance to the power of nature and resistance to human power. So, we are dealing with
two complementary theories: (1) the person is autonomous when he rises above natural
tendencies, when the voice of reason drowns out the "hum" of instinct; (2) the person is
autonomous when the voice of reason drowns out the social "murmur". At the same
time, these theses do not assume that impulses and prejudices are bad in themselves, but
only that they must be brought under the control of reason. [Apud 14, p. 157].

The representatives of existentialist philosophy (C. Wilson, I. Murdoch, W.
Golding, E. Husserl, A. Andersch, S. Lenz, E. Nossack, F. Kafka, etc.) maintain that
each person is condemned to be free. He himself chooses what he should become and
be, relying only on his own strengths and capacities. Nothing and nobody (except
himself) can limit the activity. At the same time, having such freedom, the individual
bears full responsibility for his actions, thanks to which he becomes what he is
(responsible and active life position, adaptation and commitment, evaluation of values
and priorities for creating an active life position).

Therefore, according to the ideas of philosophers, the manifestation of the best
qualities of a person is due to the presence of autonomy as an essential embodiment of
the subjective freedom of the personality. Moreover, the concepts of "freedom",
"autonomy", "responsibility", on the one hand, correlate with each other, manifesting
independence from the outside world and its influence, on the other hand, the
relationship of man with the surrounding world is not excluded. As a result, man is not
subject to the conditions with which he relates, rather, these conditions are subject to the
decision of the individual. In other words, the person chooses his or her own position in
relation to what is happening around him or her, to the conditions in which he or she
finds himself or herself. Therefore, the study of the phenomenon of personal autonomy

has its origins in philosophical teachings, which, with the gradual development of both
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society as a whole and of science itself, have created the premises for examining this
phenomenon in other scientific fields, in particular, in the field of psychology.

The psychological approach. Reflecting on the specifics of the phenomenon of
autonomy, from the point of view of the practical relevance of research in the field of
personal autonomy, we can start from the following contradictions: on the one hand, the
"old" that is found in the educational process of older generations, on the other hand, the
new, largely unclear elements that have led to the emergence of premises for the
formulation of value and motivational characteristics of modern man, as well as the
education of an autonomous personality.

The interest of psychologists in autonomy in general, and in personal autonomy in
particular, has existed at all times and in all countries, a fact recorded in numerous
publications. Most authors recognize the relevance of this psychological phenomenon,
its structural heterogeneity and the lack of generally accepted operational definitions.
The problem of personal autonomy came into psychology from philosophy, where
researchers examined it from the perspective of firee will, but the concept of autonomy
itself only began to acquire its status in the sphere of professional psychology.

R. M. Ryan and E. L. Deci made the first attempts to formalize an approach based
on the idea of personal autonomy in an evolutionary review of the main psychological
paradigms that have entered the sphere of reference of personality psychology. In this
respect, the authors put forward the self-determination theory, which makes important
contributions to the understanding of the process of formation of personal autonomy. In
the experiments carried out, the authors examine the conditions (biological, social,
cultural) that enhance or, on the contrary, reduce (or even undermine) the individual's
capacity for psychological growth and development, involvement and well-being, both
in specific and general areas. Thus, the research carried out from the perspective of the
self-determination theory refers to both internal (individual development) and
intrasocietal hypotheses. The authors, try to understand what, in fact, a person needs
(both from the psychological and from the social environment) in which he lives in order
to develop himself fully [15, p. 34].

According to the theory of self-determination human nature itself is active and
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social and, given a "good enough" environment, that is, one that supports the basic needs
of the individual, will follow the path of his prosperity, well-being and integrity. At the
same time, as mentioned earlier, social contexts can prevent basic needs from being met
(this refers to both protective and compensatory strategies). Again, it should be noted
that self-determination theory also assumes that active development processes require
some support from the social environment. From this perspective, the connecting link is
a set of basic psychological needs: autonomy, competence and relatedness. Therefore,
the social environment that supports needs contributes to the development of self-
regulation (in particular, "the ability to manage some intentions, impulses, emotions,
motives that arise in each person"). Moreover, the social environment provides support
for autonomy, competence and relatedness, which not only "theoretically contribute
more to self-determination and qualitative functioning in a given situation, but also
imply more effective promotion of self-development, development of resilience and
sustainable psychological health" [ibid].

Along the same line of analysis, it should be noted that the main difference
between self-determination theory and other theories is that R. M. Ryan and E. A. So
approach personal autonomy in relation to the motivational sphere of the individual. The
view offered by the authors refers to the way in which people claim and take
responsibility for their behavior, and the degree of autonomy of individuals depends on
their perception of contexts and events, their motives for action. Contexts support
autonomy when they encourage the process of choice or control, when they push (or
nudge, on a case-by-case basis) behavior toward specific outcomes [ibid].

At the same time, action motivation can be externally and internally driven. Thus,
extrinsic motivation refers to goals that extend beyond the activity itself and are
separable from it, such as the pursuit of rewards or the avoidance of punishment. Intrinsic
motivation, on the other hand, refers to performing an activity for its inherent value,
because the individual feels that he or she can expand or exercise his or her capabilities,
explore or learn. However, not all external actions are intrinsically controlled. People
may internalize external motives for action, seeing their own behaviors as important and

determined by them (e.g., the internal causality orientation in the manifestation of
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autonomy). This internalization is fed by a process of social integration. However,
"autonomy must emanate by itself and therefore can only be facilitated by contextual
events" [16, pp.141-166].

In this area of concern we also note that the authors examine self-determination in
the context of the developmental process. They believe that a person's level of self-
determination depends on the variety of environment in which the child was raised.
Thus, optimal development is only possible when the child is given maximum freedom
to explore the world. The development of behavioral regulation moves in the direction
from complete determination by certain external forces to internal autonomous self-
regulation. The different stages of this process and the degree of autonomy can be
represented as a continuum. According to the characteristics of motivational

development, a person can develop three different types of locus of causation [ibid]:

J Internal locus - a person can rely on his or her own choice;
o External locus - based on external demands or expected reward;
o Impersonal locus - impossibility to achieve the desired outcome either way.

Depending on the predominant type of the locus of causality, the authors
distinguish three types of motivational subsystems of the same name, which predominate
in a person. In this sense, personality typology is structured on the basis of the criterion
of a motivational subsystem. At the same time, the type of motivational subsystem in
combination with cognitive, affective and other corresponding psychological
characteristics is defined as a causal orientation, which can be internal (interval), external
(external) or impersonal. Also, it should be noted that in practice these three types of
motivational subsystems are present in a person, and individual differences are
appreciated in the corresponding proportional orientation relations, which can be
measured using the psycho-diagnostic tool developed by the authors [ibid].

Supporting the above ideas, we consider it important to specify, without
absolutizing, that self-determination is not only a capacity, but also a necessity, it is a
qualitative characteristic of a person and contributes to the formation of intrinsic
motivation. In this sense, the person who manifests some autonomous actions perceives

his own behavior as self-determination. In other words, the choice of behavioral
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procedures is made independently by the individual on the basis of personal intrinsic
decision and in accordance with personal values and interests. In this case, autonomy
can be contrasted with experience, as a result of the control of external factors, perceived
as foreign to the individual.

Moreover, to be autonomous, means to be self-initiated and self-regulated, as well
as to live in accord with one's own Self. Thus, at the basis of the formation of a healthy
autonomous personality is the tendency towards self-determination. However, self-
determination is not just a skill but also a personal need of the individual. An autonomous
person shows flexibility in regulating his or her relationships with the environment, feels
free and shows spontaneity and creativity. The manifestation of autonomy in the
individual can also be confirmed by certain psycholinguistic indicators, such as the
predominance in speech of the verb "want" over the verb "should", the presence of
internal motivation, i.e. free participation in activities, without the submission of some
external requirements [19, pp. 397-413].

It is reasonable to assume that the sense of competence and self-determination of
the personality is formed from birth to the age of 12. The outcome of this period forms
the basis for the further development of self-determination. In the mentioned
perspective, we distinguish the following stages [7, p. 97]:

The first year of life. Among the important factors: the reaction of the environment
to the child's manifestations and his interaction with the environment. Within this
period the foundations of will are laid.

Second and third year of life. The separation of the child's "I" from other people
takes place; the child emerges as an effective agent of autonomy; the child's need to
"get away from the environment and go his own way" is manifested. The
combination of the first two stages, according to E. L. Deci, represents a critical
period for the development of self-determination, in which both will and autonomy
are important.

Stage 4-6 years. It is important for the child in this period of varing to increase the
activism of activity and coordination of initiations; the child acts in the environment

in search of opportunities to demonstrate his competence in his interactions with it;
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learning occurs through "trial" and "error", in which children test their efficiency
and competence; characteristic for this period is the manifestation of rivalry and
identification, as well as verbal mediation of behavior.

Stage 7-12 years. Competition for accommodation in the social environment
emerges; from parents and home, the child turns to the world of peers and to
"surrogate-parents"; at this stage some problems, which were not solved at an earlier
age, can be solved, which is possible through identification, imitation, interaction
with peers, as well as the development of cognitive understanding.

From the above, we deduce that, the most important years for the development of
autonomous orientations are the first 12 years, because at this age the basic directions
are formed, which later is subject only to modifications. As a consequence, in the
following age periods, it only influences how a person will manifest himself, in the form
of general guidance, and not in the form of concrete behavior, i.e. it provides, with the
help of will, the ability to choose behavior and to drive motives, freedom.

In this context of retrospective analysis, we must also include the position of JI.
JleouteeB who develops the theory of self-determination, identifying two key
dimensions of measurement: freedom and responsibility. Freedom is defined by the
author as the highest form of activism, expressed by the ability to initiate, stop or change
the direction of activity at any of its points. But not every action that occurs 'from within',
without any external pressure, is autonomous. Autonomous actions must also be free
from unconscious impulses. Moreover, one of the typical characteristics of autonomous
action is the ability of the individual to reconsider the decision when he or she recognizes
the incorrectness of that action. Awareness is the main tool for achieving freedom, thanks
to which the individual breaks the chain of stimuli and reactions in order to make a
considered choice [23]. Therefore, awareness is the main tool for achieving freedom.

Based on the synthesis of the research carried out so far, we note that autonomy is
the highest level of personal self-development, which occurs by changing the
mechanisms of determination from the social, towards oneself, as well as the transition
from the object of activity to the subject of creative activity, based on one's own interests,

values, needs, becoming aware and accepting responsibility for the actions performed.
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Here we also note that in the course of self-development, a person passes through a series
of stages to eventually reach a level of autonomy. The most important stages can be
structured as follows [24, pp. 80-85]:

(1) The amorphous (emergence) stage - in this period the first premises are
manifested, the foundations are laid for the formation and further development of
personal autonomy, which occurs at the preschool age. According to E. Erikson, in this
period balanced parental permission of the child's actions contributes to the formation of
autonomy. At the same time, an important role in the development of autonomy at this
stage is played by the adult and his/her interaction with the child. Children who in the
process of development have felt the support of actions of autonomy and initiative are
more internally motivated or more focused to master various situations. However, at the
initial stage, the entire activity and behavior of the personality is structured on the basis
of the external control of the society (adult) as a whole and on the basis of cultural values.
Thus, the amorphous (initial) stage can be characterized by the presence in the child of
a set of common values (which will later become the basis for the formation of his value
sphere), as well as the sphere of motivational needs, which satisfy the needs of the
individual, in particular, external influences and internal vital impulses. In this respect,
it is important to create an optimal environment that offers the child freedom of activity.
This situation is a guarantee for the child's development of autonomy and success;

(2) The "freedom from..." stage - occurs during adolescence, which on the one
hand is the age of socialization, and on the other hand is the age of individualization -
the discovery and knowledge of the self, through the development of self-awareness and
ego identity. It is during this period that liberation from 'childhood dependence' takes
place, and the adolescent's tendency to become free and independent of adults is clearly
manifested. But it is noteworthy that this freedom is less associated with taking
responsibility for one's actions. Adolescents perceive freedom as liberation from adult
tutelage, but at the same time they take less account of their real desires, of what they
really need for self-fulfillment in life. At the same time, we note that the new central
formation of the adolescent period is the emergence and development of self~-awareness,

which is one of the components of personal autonomy.
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(3) The stage of "freedom for..." - is a stage of transition from freedom to
autonomy, when a person learns to control and direct his life, to make conscious choices,
shaping his own life. At this stage, a further development of the components of autonomy
takes place: self-awareness, self-motivation, self-determination (both personal and
professional), self-control (including moral, associated with the individual's value
domain), self-analysis, self-actualization and self-actualization. It should be noted that
this stage falls within the period of early adolescence, when the gradual transition from
childhood to adulthood, to independent living, occurs;

(4) The stage of autonomy - is the stage when a person not only shapes his or her
life, but creates it, according to his or her beliefs, values and needs. At this level of self-
development, a person can fully reveal his or her potential and self-actualize; he or she
creates his or her own life, taking full responsibility for every decision made, every
action taken, developing and demonstrating his or her competence, interacting with
society. Reaching the level of autonomy, a person becomes the subject of creative
activity.

Talking about the nature of self-determination, some psychologists appreciate it as
an innate predisposition of the organism to engage in a behavior of interest, only that
this fact does not imply genetic predetermination of the child's psychological
characteristics [15, pp. 68-78]. This approach allows us to deduce that by "innate
orientation”, the authors rather have in mind a starting point in the developmental
process, the direction of which depends on the specifics of the child's interaction with
the outside world. Although the child is naturally directed towards autonomy, however,
the formation of appropriate behaviors requires an educational approach that supports
initiatives and creates situations in which the individual can assert his or her own
assertiveness. E. Erikson attributes particular importance to the educability of
autonomous behaviors throughout the child's psychosocial development. He identified
eight stages of psychosocial development of the individual from birth to old age. In the
3-6 years stage (middle childhood) the child begins to do certain things, at the risk of
making mistakes; at the same time, he or she develops self-confidence, initiative and

identity. [9, p. 109]. From this we deduce that the development of autonomy in pre-school
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children can be realized naturally, obviously, if appropriate socio-affective contexts are
created through effective educational interventions. In this respect, the task of the
teacher 1s to discover and support the child's autonomy in the various types of activity
in which he/she is involved. In the same context, we also note that the child's actions of
autonomy are manifested in correlation with interest, selectivity, orientation, ability,
creativity. In such circumstances, the dominance of certain qualities will determine the
characteristics of each child's manifestations of autonomy.

Related to the phenomenon of autonomy is the notion of independence. Some
authors start from the distinction between autonomy and independence, stating that
"autonomy implies an ability to think and act by oneself (for oneself), whereas
independence implies a need (for oneself) to be separate from others" [6]. Other scholars
superimpose independence on autonomy, starting from the argument that not every kind
of independence can be a certain amount of autonomy. Only instrumental independence
can lead to autonomous behavior, as it is expressed by certain concrete behaviors: taking
the initiative, overcoming obstacles, perseverance, willingness to do things on one's
own, etc. [17, pp. 143-157]. At the same time, independence is not a sum of knowledge,
skills and abilities of the personality that allows the child to carry out his or her everyday
activities on his or her own, but an ordinary manifestation of the personality that
characterizes the type of attitude towards work, people and society [22, p. 123]. Thus,
independence 1s one of the main characteristics of personality, which is related to
activism and responsibility, in other words, autonomy.

It is also worth noting another important finding, namely that the foundation of
independence of preschool children is laid in the crisis period of the 3rd year of life and
is clearly manifested in activities with objects. The process of independence formation
includes a series of stages: (1) goal-setting, in which only the intention to set a goal is
independent, and the realization itself depends on the adult; (2) determination (deciding),
which is manifested by the child discovering the tendency to achieve a socially accepted
outcome; (3) intrinsic evaluation, a stage, which conditions the emergence of new
reasons to act in order to achieve other outcomes. Moreover, the emotions and the

experience lived by the child impel the appearance of reflective elements in the child,
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which denotes emergent autonomy [21, pp. 286-296]. Therefore, independence is an
integrative peculiarity of the child's personality, one of its characteristics as a subject of
activity and behavior. Therefore, we will say that independence exerts influence on the
development of the child's personality. In addition, the child can act independently if he
or she shows interest, a desire to do something on his or her own, as well as the adult's
interest in supporting the child's independence.

Autonomy should also be seen in the context of the active role of the child's
personality in one or another activity. From this perspective, the child's relationship with
the social environment determines the child's self-awareness, which is formed through
independent activity. Thus, the main condition for the formation of autonomy in the child
is the activity he/she carries out and his/her involvement as an active subject [22, p. 143].
In other words, autonomy is for the child a special way of organizing his activity.

Tracing the dynamics of research in psychology, we mention the merit of A.
Bandura, who developed the social-cognitive theory, also outlining some mechanisms
for the development of children's autonomy, such as: imitation of adults' behaviors,
identification with them, but especially the role of the model in the construction of
behaviors. In this respect, the author recognizes the importance of observing and
modelling the behaviours, attitudes and emotional reactions of others. Observing or
picking up patterns of behavior provides information about other types of reactions, their
impact and consequences. Here it is worth noting that referring to models and imitating
behavior is a form of learning present from the earliest ages, and is subsequently
encountered in various contexts of children's everyday life [1, pp. 122-147]. Therefore,
one of the powerful ideas found in the social-cognitive theory of A. Bandura is
represented by the understanding of behavior as an element that is symbolically
assimilated before it is operative. By simply observing a model, the child forms an idea
of how he should or would like to be. The next logical step is that children can guide
their learning before they are asked what to do; once they see the model they can
describe the behavior and imitate it.

Appreciating the significant contribution of the research carried out, through

retrospective analysis we find that the definition of personal autonomy implies that it is
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approached as a personality trait [16, pp. 68-78]; the capacity for deliberation [18]; the

capacity for psychological, moral and social self-governance, the capacity for decision-

making in the light of personal values regarding appropriate choices and consequences

assumed, the freedom to conduct one's own existence appropriate to one's own desires

and values [10, pp. 31-39]; the capacity to exercise self-control over one's own activities

[22].

Conclusions

To summarize, we can identify a number of perspectives around which the main

ideas presented during the course of this paper revolve with reference to the specific

nature of autonomy at pre-school age:

1.

The manifestation of a person's best qualities is due to the presence of autonomy as
an essential embodiment of personal freedom;

Autonomy is produced by changing the mechanisms of determination from the
social to the self, as well as the shift from the object of activity to the subject of
creative activity, based on their own interests, values, needs;

The quality of the subject of autonomy is always present in the child, and its
manifestation depends on both internal factors (motives, desires, needs) and external
factors, environmental factors - in the diversity of their expression (from material
objects to actions and emotional reactions);

The social environment provides support for manifestations of autonomy in
children, which not only contributes to self-determination and qualitative
functioning in a given situation, but also implies more effective promotion of its
freedom of action. So it is important to create an optimal environment that provides
the child with freedom of activity;

The most important years for the development of autonomous orientations are the
first 12 years, because it is during this period that basic directions are formed. As a
result, in the following age periods, it only influences how a person will manifest
himself, in the form of general guidance, and not in the form of concrete behavior,
i.e. it provides, with the help of will, the ability to choose behavior and to direct the

motives, freedom.
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6.

The main prerequisite for the formation of autonomy in children is their activity and
their involvement as active subjects. Thus, autonomy is for the child a special way

of organizing his activity.
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Abstract

This article investigates the role of entrepreneurial education and active learning in
promoting sustainable development, highlighting how these educational approaches can foster
responsible and capable future leaders. As sustainable development becomes a necessity rather
than a choice, education must adapt to equip students with the mindset and skills needed to tackle
global environmental and economic challenges. The study focuses on the impact of the Junior
Achievement (JA) program, implemented in high schools in Romania and the Republic of
Moldova, showcasing how it helps cultivate an entrepreneurial consciousness and essential
competencies for sustainability. Through a mixed-methods approach, combining literature
analysis, surveys, and case studies, the study examines how entrepreneurial education and active
learning influence students' understanding and engagement with sustainability issues. Findings
indicate that JA promotes innovative thinking, critical awareness, and practical skills, preparing
students to address the environmental and social impacts of their future professional choices.
The article concludes with recommendations for expanding sustainable-focused entrepreneurial
education in the school systems of both countries, supporting an integrative approach to
developing a responsible and resilient generation.

Keywords: Entrepreneurial education, Active learning, Sustainable development,

Critical thinking skills

Introduction

Sustainable development is a key goal for contemporary societies, integrating
ecological, economic, and social dimensions to find sustainable solutions to global
issues, such as climate change, resource management, and reducing inequalities
(Brundtland, 1987; UNESCO, 2017). Education is recognized as a central pillar of

sustainable development, capable of fostering skills and mindsets oriented toward
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change and responsibility for the environment and society (UNESCO, 2020).
Entrepreneurial education, although initially focused on developing business skills such
as strategic planning and resource management, has expanded to include elements of
social and environmental responsibility. In this sense, entrepreneurship is seen as a
driver for innovation and adaptability, essential aspects for a resilient and sustainable
economy (Gibb, 2002; European Commission, 2012). Thus, entrepreneurial education
is not only a path to fostering an entrepreneurial spirit but also a means of cultivating
responsible citizens who can actively contribute to a circular and sustainable economy
(European Commission, 2020).

Active learning complements entrepreneurial education, providing students with a
practical and interactive framework. This approach emphasizes a student-centered
approach, where methods such as project-based learning, simulations, and case studies
allow them to apply knowledge concretely (Bonwell & Eison, 1991; Prince, 2004).
Active learning methods offer students the opportunity to develop critical thinking,
collaboration skills, and a sense of responsibility, which are fundamental for building a
generation aware of the social and ecological implications of their decisions (Kolb,
1984). In Romania and the Republic of Moldova, the Junior Achievement (JA) program
is a remarkable example of integrating entrepreneurial education and active learning in
high schools. JA is an international initiative promoting the development of
entrepreneurial and financial skills, equipping young people with relevant economic
knowledge and skills (Junior Achievement, 2022). The JA program allows students to
develop and implement real business ideas, encouraging them to think critically about
the ecological and social impact of their entrepreneurial activities (Rae, 2010; JA
Romania, 2018). Through this program, students gain access to resources and support
from local entrepreneurs, exposing them to practical experiences that promote not only
economic success but also commitment to sustainable values.

This study aims to examine how entrepreneurial education and active learning
contribute to the development of sustainability competencies. By analyzing the impact
of the JA program on high school students in Romania and the Republic of Moldova,

this research highlights how these educational practices shape students into young
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people prepared to contribute to a sustainable economy. Through a mixed-method
approach, including literature analysis, questionnaires, and semi-structured interviews
with students and teachers, the study will explore students' perceptions of the role of
entrepreneurial education in sustainable development, focusing on innovation and
responsible thinking skills (Creswell, 2014). This integrative approach to entrepreneurial
education and active learning aligns with UNESCQ's Sustainable Development Goals
and provides a solid basis for educational policy recommendations. The goal is to
provide an educational framework that not only supports young people's professional
development but also systematically and coherently promotes social and environmental
responsibility.

Research methodology

To investigate the impact of entrepreneurial education and active learning on
sustainable development among students, this study uses a mixed methodology,
combining qualitative and quantitative research methods. This combined approach
allows for a deeper understanding of how these educational methods influence students'
attitudes, skills, and behaviors toward sustainability. The primary objective of the
research is to assess the contribution of the Junior Achievement (JA) program,
implemented in high schools in Romania and the Republic of Moldova, to the
development of students’ entrepreneurial and responsible thinking skills. The research
was conducted in three main stages:

Documentary analysis

We began with a review of the specialized literature to identify current approaches
and relevant theories in entrepreneurial education and sustainability, as well as the
effectiveness of active learning in developing these skills. The primary sources were
academic research in the fields of education for sustainable development,
entrepreneurial education, and active learning methods. The literature provided a
theoretical framework for interpreting the results obtained. This documentary analysis
forms the theoretical foundation of the research, providing the context and conceptual
framework necessary for understanding the role of entrepreneurial education and active

learning in promoting sustainable development. This analysis is structured along three
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main axes: (1) the concept and importance of sustainable development in education, (2)
the contribution of entrepreneurial education to sustainability competencies, and (3) the
value of active learning in the context of sustainable development.

The Concept and Importance of Sustainable Development in Education

Sustainable development, first defined in the Brundtland Report (1987), is an
approach that combines environmental protection, social equity, and economic growth
in a sustainable way. This concept was later integrated into educational goals by
UNESCO, which emphasized the need to develop education for sustainability (ESD)
that prepares young people to address global challenges (UNESCO, 2017). In this
context, education plays a critical role as it can contribute to the formation of
environmental awareness and the development of complex problem-solving skills.
UNESCO (2020) underscores that education for sustainable development (ESD) should
be integrated into the curriculum to promote critical thinking, collaboration, and
innovation skills necessary for a responsible society. Through ESD, young people can
become active agents of change, gaining knowledge about resource use, environmental
protection, and social inclusion (UNESCO, 2017).

The Contribution of Entrepreneurial Education to Sustainability
Competencies
Entrepreneurial education initially focused on developing economic skills and

specific abilities necessary to launch and manage a business. However, in recent years,
this concept has evolved to include elements of social responsibility and sustainability.
Gibb (2002) argues that entrepreneurial education should promote not only profitability
but also responsible innovation and business ethics. Thus, today, entrepreneurial
education has a broader purpose, aiming to form individuals who can respond to
economic, social, and environmental challenges. Entrepreneurial education provides a
platform for developing essential sustainability skills, such as critical thinking,
creativity, and adaptability. Additionally, through business projects and simulations,
entrepreneurial education enables students to develop an understanding of the economic
impact on the environment and community. The Junior Achievement (JA) program, for
example, supports these principles and integrates sustainability values through its
courses and activities, thus promoting responsible business and green innovation (JA
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Romania, 2018). Another essential aspect is the contribution of entrepreneurial
education to fostering an action-oriented mindset and calculated risk-taking, which are
crucial in a circular and sustainable economy. For this reason, the European Commission
(2012) recommends the inclusion of entrepreneurial education in school curricula to
develop transversal skills necessary for future economies.

The Value of Active Learning in the Context of Sustainable Development
Active learning is defined as an educational method that places the student at the

center of the learning process, engaging them actively in exploring and applying
knowledge (Bonwell & Eison, 1991). This method is recognized for its ability to develop
critical thinking, collaboration, and problem-solving skills, all essential for supporting
sustainable development goals. Specifically, active learning provides students with the
opportunity to understand the complexity of environmental and social issues through
methods such as projects and case studies. Through the "learning by doing" approach,
students gain a practical understanding of the impact of their decisions on the
environment and society, as well as the ability to generate innovative solutions to real
challenges (Kolb, 1984). This type of practical learning contributes to the formation of
citizens who not only know the theory but are also prepared to act responsibly. Active
learning methods are also an effective tool for entrepreneurial education, as they allow
students to develop a miniature business or simulate real economic processes, thus
understanding the ethical and sustainable implications of economic decisions (Prince,
2004). For instance, within the JA program, students are encouraged to develop
businesses that have a positive impact on the community and adhere to sustainability
principles, helping them build responsible entrepreneurial thinking (JA Romania, 2018).

The documentary analysis reveals that integrating entrepreneurial education and
active learning in the context of sustainable development is essential for preparing a
generation ready to face future challenges. The JA program serves as a concrete example
of an initiative that combines entrepreneurship with sustainability values and provides
students with the tools needed to become responsible citizens and ethical entrepreneurs.
The results of this documentary analysis form the basis of the hypothesis that
entrepreneurial education, supported by active learning methods, can significantly

contribute to the formation of critical thinking, adaptability, and social responsibility
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competencies—all essential for sustainable development.

Quantitative questionnaires

In the second phase, a survey was conducted through questionnaires targeting a
sample of 100 high school students participating in the JA program, with 50 students
from Romania and 50 from the Republic of Moldova. The questionnaires included
questions on a Likert scale (1-5) regarding:students’ awareness of the importance of
sustainable development, skills acquired through the JA program, students’ perception
of the impact of entrepreneurial education on their responsibility toward the environment
and community. The questionnaires were administered electronically and were
anonymous to ensure confidentiality of responses. The responses were statistically
analyzed, calculating averages and variances to evaluate general trends and differences
between the responses of students from the two countries.

Students’ awareness of the importance of sustainable development
Students were asked to rate their understanding of the importance of sustainable

development on a Likert scale from 1 (very low) to 5 (very high). The results indicated
a significant difference between students from Romania and the Republic of Moldova.
In Romania, the average response was 4.3, suggesting a relatively high level of
awareness regarding the importance of sustainable development. In the Republic of
Moldova, the average response was 3.8, indicating a moderate to high level of
awareness, but slightly below the average in Romania. Students in Romania seem to
have a higher awareness of the importance of sustainable development, which may be
influenced by the educational resources available or the emphasis placed on this subject
in participating schools.

Skills acquired through the JA Program
Students evaluated the skills they developed through participating in the JA

program, such as critical thinking, collaboration, and leadership skills.In Romania, the
average reported skill level was 4.1, with the most frequently mentioned competencies
being collaboration and critical thinking.In Republic of Moldova, the average skill level
was 4.0, with the most developed competencies reported as responsibility and problem-
solving. The difference of only 0.1 points suggests that the JA program is effective in
developing entrepreneurial skills in both countries.
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Students’ perception of the impact of Entrepreneurial Education on their
responsibility toward the environment and community
In this section, students were asked to what extent the JA program helped them

become more responsible toward the environment and community.In Romania, the
average response was 4.2, indicating a positive perception of the impact of
entrepreneurial education on environmental responsibility.In Republic of Moldova the
average response was 4.0, showing that students in Moldova are also positively
influenced, though slightly less convinced of the connection between entrepreneurial
education and environmental responsibility. Both groups of students consider that
entrepreneurial education has increased their sense of responsibility toward the
environment and community. However, the results in Romania suggest a slight
preference for linking entrepreneurial education with sustainability goals, which may
reflect a more specific approach within the JA program. The analysis of this data shows
that the Junior Achievement program has a positive impact on sustainability awareness
and the development of entrepreneurial competencies in both Romania and the Republic
of Moldova. The observations highlight that the levels of awareness and perceptions of
social and environmental responsibility are slightly higher in Romania, suggesting

contextual and cultural differences that merit further exploration.

Comparative Analysis of JA Program Impact on Students in Romania and Moldova
43

4.1 &6 4.2 Romania
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Figure 1
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Table 1. Corelation between variables

Comparative Interpretation:
Awareness of Sustainability and JA Skills: In Romania, there is a moderate

positive correlation (0.255), suggesting a slight association between sustainability
awareness and the entrepreneurial skills acquired in the JA program. In Moldova, the
correlation is negative (-0.119), indicating a slightly inverse relationship, which may
imply that students do not perceive a direct connection between these skills.

Awareness of Sustainability and Environmental Responsibility: In Romania,
the correlation is strong (0.739), indicating that students who are aware of the importance
of sustainable development also feel more responsible toward the environment. In
Moldova, the correlation is also positive but weaker (0.610), suggesting a moderate
association between these two variables.

JA Skills and Environmental Responsibility: In Romania, this correlation is low
(0.056), indicating that students do not directly associate entrepreneurial skills with
environmental responsibility. In Moldova, the correlation is negative (-0.383), indicating
a possible perception that skills acquired through JA are not necessarily linked to

environmental responsibility.

187



Correlation Comparison between Romania and Moldova

0.74
Romania

= Moldova
0.61

0.06

Correlation Coefficient
o
M

—-0.4F

Awareness & JA Skills Awareness & Env. Responsibilftyskills & Env. Responsibility

Figure 2

This model highlights cultural and contextual differences in the perceptions of
students from Romania and Moldova. Romanian students tend to link sustainability
awareness more closely with environmental responsibility, while in Moldova, this
connection is perceived more weakly, with even an inverse relationship between
entrepreneurial skills and environmental responsibility. These differences may suggest
the need for adjustments to the JA program to better suit the specific context of each
region.

Semi-structured interviews

For a more detailed perspective, semi-structured interviews were conducted with
10 teachers and 20 students participating in the JA program from each country. The
interviews covered topics related to the personal experiences of students and teachers in
using active learning methods, as well as the observed effects of entrepreneurial
education on social and ecological skills. For a detailed perspective on the impact of the
JA program, the semi-structured interviews allowed for the exploration of key themes
from the personal experiences of participants: experience with active learning
methods, effects of entrepreneurial education on social and ecological
competencies, teachers' perception of the effectiveness of the JA program, obstacles
in teaching sustainability principles, suggestions for improving program
implementation . Students and teachers discussed using projects and case studies and

described how these methods motivate students to engage actively, collaborate, and
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develop critical thinking skills. Teachers noted that active methods support student
engagement with the topics discussed and contribute to a better understanding of real-
world issues. Both groups identified positive effects on students' sense of responsibility
toward the environment and community. Students reported increased sensitivity to the
environmental impact of economic decisions, while teachers observed improved
collaboration and communication among students, contributing to the development of a
sustainable mindset. Teachers described the JA program as effective in developing
sustainable awareness and the skills needed for a sustainable economy. However, they
noted that the program's impact largely depends on adaptation to the national context
and the resources available in each school. Teachers mentioned challenges such as the
lack of specific educational resources and the time needed for complex active learning
activities. They also pointed out difficulties in integrating sustainability topics in a way
that is relevant to all students. Participants suggested better adaptation of JA materials
to local needs, more training sessions for teachers, and increased collaboration with
environmental organizations and private sector partners.

Data was collected from March to June 2024. The surveys were distributed online
to selected high schools in Romania and the Republic of Moldova that implement the
JA program, while the interviews were conducted via video platforms to facilitate
participant access. The survey results were analyzed using descriptive and inferential
statistical methods. The data was processed in SPSS software to calculate frequencies,
means, standard deviations, and to compare the results between the student groups in
Romania and Moldova. The interviews were transcribed and thematically analyzed to
identify key categories and patterns in students' and teachers' perceptions of the role of
the JA program in sustainable development. Thematic coding focused on identifying
relevant responses regarding the effectiveness of active learning methods, the impact on
students' environmental awareness, and the challenges encountered.

Limitations of the research

This study presents several limitations that should be considered when interpreting
the results: sample size, variability in program mplementation, subjectivity in qualitative

data, limited scope of environmental and social indicators, cross-cultural differences,
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time constraints for data collection.

Although the sample was selected to be representative, the relatively small sample
size of students and teachers from each country limits the generalizability of the findings
to a broader population. The impact of the JA program may differ between schools,
depending on how the program is implemented locally. This variability can influence
students' and teachers' perceptions of the program’s effectiveness in promoting
sustainability. While thematic coding was used to minimize bias, qualitative data from
interviews inherently involves subjective interpretations from participants. Personal
experiences and perspectives may vary, potentially affecting the consistency of
responses. The study primarily focused on students’ self-reported awareness and
perception of sustainability rather than direct behavioral outcomes or specific
environmental and social indicators. This limits the ability to measure long-term impact.
The study did not account for potential cultural differences between Romania and the
Republic of Moldova that might affect perceptions and attitudes towards entrepreneurial
education and sustainability. Given the short data collection period, there was limited
opportunity to capture longer-term effects of the JA program on students' sustainable
development competencies. Addressing these limitations in future research could
provide a more comprehensive understanding of the JA program’s impact and contribute
to refining educational practices for sustainability.

Results and Discussion

The analysis of survey and interview data provides valuable insights into the
impact of the Junior Achievement (JA) program on students’ sustainability awareness
and entrepreneurial skills in Romania and the Republic of Moldova. These results are
discussed below, organized by the key research dimensions. The survey results indicate
that students in both countries have a relatively high level of awareness of sustainable
development, though with a notable difference between the two countries. The average
awareness score was 4.3 in Romania and 3.8 in Moldova, suggesting a higher level of
sustainability awareness among Romanian students. This difference may be attributed
to various factors, such as educational resources, national policies on environmental

education, or school-level emphasis on sustainability topics. Romanian schools may
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have integrated sustainability more extensively into their curricula, or students may have
more exposure to sustainability-related content. This higher awareness level could
contribute positively to students’ future roles as responsible citizens and entrepreneurs.

In both countries, students reported that participation in the JA program helped
them develop critical skills. The most frequently mentioned skills in Romania were
collaboration and critical thinking, with an average score of 4.1. In Moldova, students
highlighted responsibility and problem-solving as the most improved skills, with an
average score of 4.0. The similar scores suggest that the JA program effectively develops
essential entrepreneurial skills across both countries. However, the variation in dominant
skills could be due to local adaptations of the program or differences in students'
educational priorities. The emphasis on collaboration in Romania may indicate a
stronger focus on teamwork, while the emphasis on responsibility and problem-solving
in Moldova could reflect a need for self-sufficiency and practical solutions in
entrepreneurial settings.

In assessing the perceived impact of entrepreneurial education on students' sense
of responsibility toward the environment and community, students in both countries
reported positive effects. In Romania, the average score was 4.2, while in Moldova, it
was slightly lower at 4.0. These findings suggest that the JA program positively
influences students’ sense of responsibility toward the environment and community in
both countries, reinforcing the program’s role in fostering socially responsible mindsets.
The slightly higher score in Romania may reflect a more direct approach to linking
entrepreneurship with sustainability, possibly due to specific program materials or
teacher emphasis on environmental and social issues within entrepreneurial contexts.

Conclusion

The findings suggest that the JA program positively impacts students'
sustainability awareness, entrepreneurial skills, and social responsibility, though there
are variations based on contextual factors in each country. Students in Romania show
slightly higher levels of awareness and responsibility, which could be due to contextual
and educational factors. Both qualitative and quantitative data underscore the

effectiveness of the JA program in enhancing key competencies for sustainable
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development but highlight areas for potential improvement, such as integrating more

locally relevant content and addressing resource limitations. These results reinforce the

importance of incorporating sustainability into entrepreneurial education and suggest

that targeted adjustments to the JA program could enhance its effectiveness in different

cultural and educational contexts.
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Abstract The work theoretically demonstrates some concepts regarding the study of
fiction style and presents a series of practical applications carried out in the classroom, in
accordance with school programs in order to illustrate the theoretical notions addressed. The
current educational context qualitatively evaluates the performances aiming at the acquisition of
the capacities to apply the knowledge and skills assimilated in new situations. The fields
considered in the work are language, understood as a communication tool, and literature, placed
under the sign of an extensive vision. The examples were chosen through the prism of relevance,
depending on the level of study, on the class having a medium degree of difficulty. The main
function of teaching-learning the elements of stylistics and, in particular, those related to
functional styles is that the teacher experiences methods and procedures, among the most
diverse, to sensitize the student and open his taste for knowledge, thus realizing his pedagogical
vocation . We demonstrated that the understanding of the mechanisms by which the fiction style
works has positive and encouraging effects on the mental and intellectual development of the
students, on the validity of the accumulated knowledge, as well as on the formation of some
skills through the conscious drafting of literary, fictional text. I also highlighted the fact that in
all his learning activity, the student's psyche must be stimulated to participate under the tension
of a real intellectual effort, a willed integration in the act of learning, supported by a robust
motivation, a creative engagement.

Keywords: education, performance, educational skills, didactic methods, efficiency.
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Rezumat: Lucrarea fundamenteaza teoretic cateva concepte privind studiul stilului
beletristic si prezinta o serie de aplicatii practice efectuate la clasa, in conformitate cu programele
scolare in vederea ilustrarii notiunilor teoretice abordate. Contextul educational actual evalueaza
calitativ performantele, urmarindu-se dobandirea capacitatii de a aplica In situatii noi
cunostintele si competentele asimilate. Domeniile avute in vedere in lucrare sunt /imba, inteleasa
ca instrument de comunicare si /iteratura, plasata sub semnul unei viziuni extensive. Exemplele
au fost alese prin prisma relevantei, in functie de nivelul de studiu, pe clase, avand un grad mediu
de dificultate. Functia principala a predarii—invatarii elementelor de stilistica si, in special, a
celor legate de stiluri functionale este aceea ca profesorul sa experimenteze metode si procedee
dintre cele mai diverse, pentru a sensibiliza elevul si a-i deschide gustul pentru cunoastere
realizdndu-si astfel vocatia sa pedagogica. Am demonstrat ca intelegerea mecanismelor dupa
care functioneaza stilul beletristic are efecte pozitive si incurajatoare asupra dezvoltarii psihice
si intelectuale a elevilor, asupra trainiciei cunostintelor acumulate, precum si asupra formarii
unor abilitdti prin redactarea constientd a textului beletristic. Am reliefat, de asemenea, cé in
intreaga sa activitate de invétare, psihicul elevului trebuie stimulat la o participare sub tensiunea
unui efort intelectual real, o integrare voita in actul de Invatare, sustinutd de o motivatie robusta
si 0 angajare creatoare.

Cuvinte cheie: educatie, performanta, abilitati educationale, metode didactice, eficienta.

1. Metode si procedee didactice utilizate la disciplina limba si literatura
romana. Perspectiva generala asupra acestora

Metoda, mai mult decat oricare altd componenta a strategiei didactice, reprezinta
factorul decisiv al unui demers educativ eficient. Disciplina limba si literatura roméana
impune, parca mai mult decat alte obiecte de studiu, punerea in practica a unor strategii
moderne interactive, bazate pe metode variate de invatare. Aplicarea lor diferentiata
conduce la rezultate diferite, la obtinerea progresului si chiar a performantei scolare. Cu
ajutorul metodelor, profesorul creeazd un mediu de invatare stimulativ.

Atat la gimnaziu cét si la liceu existd o paleta larga de metode care faciliteaza
invatarea si dezvolta gandirea critica si creativitatea.

Din experienta personald si cea dobandita la schimburile de bune practici, putem
enumera o serie de metode extrem de eficiente la orele de limba si literatura romana:

brainstormingul, lectura in perechi, stiu — vreau sa stiu — invat, jurnalul cu dubla intrare,
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cubul, ciorchinele, scrierea liberd, turul galeriei, eseul de 5 minute, capacul ideilor,
trisco, paldriile ganditoare, exercitiul, cadranele, explozia stelard, jurnalistul cameleon,
lucrul cu manualul, dezbaterea, conversatia, problematizarea, expunerea, scaunul
autorului, studiul de caz, reuniunea Philips 6/6.

Reprezentate intr-o diagrama Venn (Fig.1), aceste metode releva utilizarea lor atat

la liceu cat si la gimnaziu sau folosirea cu precadere la un anumit nivel de Tnvatdmant.

jocul
e brainstormingul
e scaunul autorului
e piliriile ganditoare
e problematizarea

e cadranele

« scrierea liberd

e turul galeriei

e ciorchinele

s stiu— vreau sa stin—
am invatat

Gimnaziu Liceu

exercifiul
e cubul

studiul de caz
« reuniunea Philips 6/6
o dezbaterea

e jurnalul dublu

o Frisco

e predarea reciproca

o copacul ideilor

o jurnalistul cameleon
* expunerea

¢ lucrul cu manualul
e explozia stelara

e lectura in perechi
conversatia

Fig. 1 Metode didactice

Vom selecta spre analiza cateva dintre aceste metode prin prisma relevantei la
ambele niveluri de Invdtdmant, gimnaziu si liceu.

2. Metode de receptare si studiere a stilului beletristic.

Aplicabilitatea la gimnaziu si liceu

In programa de gimnaziu, stilul beletristic se regiseste in continuturile domeniului
LECTURA si, partial, in domeniul ELEMENTE DE INTERULTURALITATE.
Domeniul REDACTARE este destinat textelor nonfictionale, text de opinie,
argumentativ, cronicd de film Tn mare parte, insa in cadrul cercului literar, redactarea
poate fi o activitate In cadrul careia elevii scriu poezii sau chiar proza scurta.

Domeniul de continut LECTURA cuprinde texte epice, lirice si dramatice,
»selectate cu preponderentd din operele scriitorilor clasici ai literaturii romane.

Profesorii au libertatea sa aleaga texte-suport in masura sd sprijine formarea
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competentelor specificate in programa. Textele selectate trebuie sa respecte urmatoarele
criterii: valoric, estetic, formativ si adecvarea la varsta elevilor”. Domeniul ELEMENTE
DE INTERCULTURALITATE insumeaza texte din literatura universald care sa fie
reprezentative din perspectiva modelelor comportamentale si care sa aducd in prim plan
relatii culturale constructive.

Se observd, asadar, un echilibru In ceea ce priveste impartirea continuturilor in
programa de gimnaziu: studiul limbii si al elementelor de comunicare ocupd doua
domenii de continut, iar lectura, lucrul cu textul altele doud, ramanand ca domeniul
REDACTARE sa sintetizeze cunostintele din ambele sfere de studiu. Cand spunem
lecturd e ca si cum am spune stil beletristic deoarece in programa de gimnaziu
propunerile de lectura sunt predominant texte fictionale, literare, apartinand celor trei
genuri.

Literatura in clasele V-VIII este ,,piatra de incercare” a profesorului, Intrucat
interesul pentru lectura al elevilor este in scadere, iar abilititile de intelegere si
interpretare a textului se dobandesc destul de greu fara un exercitiu consistent de lectura.
In liceu, elevii au deja gustul pentru literatura format sau, cel putin, au capacitatea de
intelegere a textului mult mai exersata.

Noua programa recomanda texte adaptate nevoilor elevilor, selectate atat din opera
marilor clasici, cit si din opera unor autori contemporani: loana Parvulescu, J. K.
Rowling, Matei Visniec, Mircea Cartirescu. Receptarea acestor texte necesitd metode
diverse si strategii de predare — invatare adecvate.

La liceu, programa scolard la disciplina limba si literatura roméana pentru liceu
vizeaza trei competente generale, dintre care doud sunt realizabile prin studierea
literaturii:

—Folosirea modalitatilor de analizd tematica, structurald si stilistica In receptarea
diferitelor texte literare si nonliterare

—Argumentarea scrisa si orala a unor opinii in diverse situatii de comunicare

Aceeasi programa propune pentru domeniul Literatura trei module: 1. Fictiunea
literara, 2. Fictiune si realitate si 3. Literatura si alte arte.

Structura modulard permite profesorilor alegerea unor solutii strategice si,
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implicit, a unor metode de predare — Invatare.

Practica la clasa a dovedit un mai mare grad de aplicabilitate a unora in raport cu
celelalte. Dintre metodele extrem de folosite in receptarea stilului beletristic, a literaturii,
mai exact, mentionam: studiul de caz, dezbaterea, problematizarea, conversatia, jocul
didactic, scrierea liberd. Vom selecta din seria metodelor prezentate anterior pe cele care
au o aplicabilitate dovedita in receptarea textului literar si in interpretarea acestuia la
clasele de gimnaziu.

Cea mai utilizatd metoda, traditionala de altfel, este metoda lucrului cu manualul.

Manualele aprobate de Ministerul Educatiei pentru disciplina limba si literatura romana
sunt: Limba si literatura romana, Editura: Booklet, Art Educational, Intuitex, Sigma,
Corint, Litera, Ars Libri, C. D. Press, Aramis, Paralela 45, Didactica si pedagogica.

Profesorul are libertatea de a alege unul dintre manualele alternative aprobate ceea
ce permite adaptarea continuturilor de realitatile clasei, tindnd cont de diferentele de
culturd, de ritmul de lucru al elevilor si, mai ales, de interesele lor, reflectate ulterior in
alegerea unor filiere educationale diferite.

Noile manuale exerseaza gindirea criticd a elevilor si dezvolta competente reale
atat de lecturd cat si de comunicare, textele suport fiind simple instrumente de lucru,
nicidecum reperele invatarii ,,pe de rost”.

Manualele alternative atat la gimnaziu, cat si la liceu contin sarcini de lucru
activizante, care implicad elevii In receptarea textului beletristic ca pe o realitate vie,
asimilabila propriului sistem valoric si social.

Spre exemplu, manualul Editurii Intuitex propune la clasa a VII-a la unitatea
,Narativul literar” sarcini de lucru diversificate si activizante:

¢ Imagineaza-ti ca esti Florin. Continud romanul in cel putin 80 de cuvinte, cu o
intamplare care sa dovedeasca faptul ca Ana si-a schimbat comportamentul. (text suport
— Mircea Cartarescu ,,Florin scrie un roman’)

e Schiteaza un han, un oras si un birou. Rescrie din textul citit indicii spatiali
corespunzatori intdmplarilor

e Realizeaza o banda desenatd in care sa redai intamplarile la care a participat

personajul preferat din textul citit.
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Observam ca elevii sunt convertiti In ,,actori” Indemnati sa isi exprime propriile
opinii si impresii de lecturd, chiar sa creeze pe baza textului.

Lucrul cu manualul alternativ presupune, dupa cum mentionam anterior, Insusirea
unor abilitati de lectura, esentiale in procesul de formare si de dezvoltare ulterioara.

Receptarea stilului beletristic in scoald implicd familiarizarea elevului cu cartea,
nu manualul si, implicit, cu textul. Autorii noilor programe au inclus acest continut
Cartea ca obiect cultural in programa de clasa a V-a, astfel ca elevii sunt familiarizati
cu acest element constructiv — cartea cu ajutorul manualelor alternative.

De asemenea, lucrul cu elementele intra- si paratextuale ale manualului ofera
elevului un aparat informativ cu ajutorul caruia intocmeste fisele bibliografice.

Lucrul cu manualul familiarizeaza elevii cu formele de extragere si comentare a
ideilor din carti. Dupa lectura expresiva, elevii noteaza sintetic ce au citit, dezvoltandu-
si astfel capacitatea de sinteza. Sarcini de lucru precum:

¢ Rezuma in 8-10 randuri continutul fragmentului propus spre interpretare.

e Formuleaza concis ideile esentiale din textul de mai sus.

e Realizeaza planul simplu de idei al textului,

o faciliteaza elevilor dezvoltarea exprimarii concise, sistematice.

e Tot lucrul cu manualul formeaza elevilor deprinderea exprimarii creatoare a
ideilor.

e Exercitiile de redactare, de la forme simple pand la cele complexe, valorifica
potentialul creativ al elevilor si le formeaza acestora deprinderea de a valorifica
personal ideile textului:

e Redacteaza un text de 10-12 randuri in care sd reproduci dialogul dintre cei doi
protagonisti ai fragmentului din textul ,,Florin scrie un roman” intr-un limbaj
arhaic.

e Redacteaza un text de 150-200 de cuvinte in care sd demonstrezi apartenenta la
genul liric a unui text studiat.

Metoda lucrului cu manualul ajutd elevul sa-si creeze deprinderea de a se orienta
intr-un fragment de text sau intr-un text citit, de a-1 analiza si interpreta, de a-i structura
continutul.
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In clasa a V-a, manualul nu mai este principala resursi de cunostinte, dar este o
resursa strategica deloc neglijabila.

Metoda este introdusa treptat de catre profesor. De exemplu, inainte de predarea
textului fictional, elevii pot citi din manual, sub indrumarea profesorului, mai multe
tipuri de texte spre a ilustra opozitia fictional — nonfictional.

Pe parcursul anilor de gimnaziu, lucrul cu manualul trece de la functia de
informare la aceea de culturalizare prin autoinstruire. Elevul invatd sd converteasca
manualul 1n instrument care faciliteazda documentarea si, ulterior, exersarea unor
competente (de exprimare, de comunicare scrisd, de receptare orala si scrisd).

Pedagogii (S. Cristea si G. Vaideanu) asociaza manualului si alte instrumente care
faciliteaza Invatarea, toate, insa, sub ,,palaria” atotcuprinzatoare a acestei metode. Lucrul
cu alte carti/culegeri, caiete de lucru, volume de carti etc. are, in linii mari, aceleasi
functii in calitatea sa de act didactic necesar unui demers paideic.

Spre exemplu, utilizarea variantei aplicative a manualului, caietul de lucru este
extrem de eficientd la gimnaziu. Majoritatea manualelor aprobate propun si un caiet de
lucru cu exercitii.

La clasa a V-a, manualul editurii Art Educational intregeste oferta didactica
propunand elevilor un caiet de lucru complex, bine organizat, cu exercitii variate. Acest
auxiliar s-a dovedit un instrument util In construirea unei strategii didactice. Propunem
spre exemplificare 1n acest sens un proiect didactic Tn scenariul cdruia exista trimiteri
catre exercitii din manual si caiet de lucru.

Asadar, indiferent de varianta sa, jocul didactic este una dintre cele mai exploatate
metode Tnvatdmant, cu atat mai mult cu cat manualele scolare o recomanda in cadrul
majoritdtii unitatilor de invatare.

3. Concluzii

Concluziile acestei lucrari referitoare la aplicabilitatea unor metode la disciplina
limba si literatura romana, domeniul literaturd pentru clasele de gimnaziu si liceu
concretizeaza urmatoarele idei:

e atit metodele moderne, cat si cele traditionale si-au dovedit eficienta, in functie de

contextualizarea demersului educativ;
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e metoda este aplicabild in functie de obiective si de particularitatile grupului de
elevi;

e metodele clasice, precum cea a lucrului cu manualul, pot fi modernizate si implicit,
eficientizate;

e cea mai buna strategie este aceea de imbinare echilibratd a metodelor avand drept
directii prioritare invatarea activa, de lunga durata si dezvoltarea competentelor
specifice la elevii de gimnaziu;

e metodologia didactica actuald este dirijatd catre implicarea constienta si activa a
elevilor in procesul propriei formari;

e prin alegerea metodei se urmareste dezvoltarea gandirii critice, a colaborarii si a
creativitatii;

e caracterul formativ al metodelor este o conditie necesara formarii personalitatii
elevilor, dezvoltarii personale a acestuia si nu in ultimul rind, a unui invatdmant de
calitate.

Concluziile acestei lucrari aduc in prim-plan multitudinea metodelor didactice
utilizate la lectiile de literatura la gimnaziu si la liceu. Intregul proces de construire a
invatarii este marcat de metoda aleasa de profesor si de modul in care o aplica.

Noua paradigmd educationala reclama nu doar alegerea unei metode sau alta, ci
mai degrabd o atitudine pedagogicd specifica care sa implice inventarierea
particularitatilor elevilor si respectarea acestora in proiectarea strategicd. Experienta
educationala asimilata in practica dezvoltarii de competente a relevat faptul ca metodele
didactice reprezinti conditiile prealabile ale unui invitimant de calitate. Invitarea
individuala sau prin colaborare, invatarea prin problematizare sau descoperire, invatarea
prin joc de rol sau studiu de caz constituie metode si chiar principii didactice pe care
profesorul le exploateazd in scopul medierii unei interactiuni cognitive si afective Intre
subiectul cunoasterii (elevul) si obiectul cunoasterii (literatura). Toate metodele
prezentate cultivd armonia sociala si sansele egale incurajand participarea elevilor la
procesul instructiv-educativ si dupa terminarea orelor la scoala. Educatia devine astfel o
realitate doar in conditiile angajarii intelectuale a elevului in demersul didactic.
Imperativul calitdtii in educatie obligd profesorul la o reconfigurare a procesului
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instructiv — educativ astfel Incat strategiile sa fie centrate pe elev, iar metodele sa fie
activizante.

Demersul didactic vizeaza activititi complexe, integratoare, interactive. Toate
acestea se realizeaza cu ajutorul unor resurse adecvate: mijloace si metode optime.
Inclusiv invatarea invatarii, acest deziderat al educatiei postmoderniste implica
interactivitate, colaborare si creativitate in derularea activitatilor. Metoda constituie, In
acest caz, instrumentul eficientizarii.

Eficienta metodei didactice este ilustratd atita timp cat are rol formativ si calitéti
modelatoare, profesorul reusind sa-i determine pe elevi sa gaseasca ei insisi drumul de
urmat in scopul cladirii propriei cunoasteri. Metodologia interactivd are acest rol
formativ dar necesita un cadru de aplicare adecvat. Asadar, profesorul si institutiile de
invatamant, tributare schimbadrilor in educatie, concretizeaza resursele metodologice in
instrumente didactice eficiente, stimulative si creative.
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Abstract

In a modern educational context, active learning has become a central element in the
development of critical skills necessary to adapt to the dynamics of the labor market and a
knowledge-based society. This article explores various innovative strategies in active learning,
such as problem-based learning (PBL), project-based learning (PjBL), collaborative methods,
and the integration of digital technologies, all of which contribute to increased engagement and
the development of students' critical skills. The study examines the effectiveness of these
methods and their positive impact on preparing young people for increasingly complex and
demanding professional environments.

Keywords: active learning, innovative educational strategies, collaboration in learning,

educational technology, problem-based learning.

Rezumat

In contextul educational modern, invitarea activi a devenit un element central in
dezvoltarea abilitatilor critice necesare pentru a se adapta la dinamica pietei muncii si a unei
societdti bazate pe cunoastere. Acest articol exploreaza diverse strategii inovative in Invatarea
activa, cum ar fi Invatarea bazatd pe probleme (PBL), invatarea bazata pe proiecte (PjBL),
metodele colaborative si integrarea tehnologiilor digitale, toate contribuind la cresterea
angajamentului si la dezvoltarea abilitatilor critice ale studentilor. Studiul analizeaza eficienta
acestor metode si impactul lor pozitiv In pregétirea tinerilor pentru medii profesionale din ce in
ce mai complexe si solicitante.

Cuvinte-cheie: invatare activd, strategii inovative in educatie, colaborare in invatare,

tehnologie educationald, invatare bazata pe problema.
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I. Introducere

Odata cu evolutia rapida a societatii si rolul tot mai proeminent al tehnologiei in
viata de zi cu zi, educatia a fost fortatd sa-si redefineasca scopul si metodele de instruire.
In prezent, nu mai este suficient ca institutiile sa ofere doar informatii, ci si sa contribuie
la dezvoltarea abilitatilor care ii vor ajuta pe studenti si prospere in viitor. Invitarea
activd, o metoda centratd pe implicarea directd a cursantilor in propriul proces de
invatare, reprezintd un raspuns la aceste noi cerinte. Abordari precum invatarea bazata
pe problema, invatarea prin proiecte si colaborarea activa sunt capabile sa formeze elevi
care nu doar acumuleaza cunostinte, ci i sunt capabili sa le utilizeze n contexte practice.
Studiile arata ca utilizarea metodelor de invétare activa, in special in mediul universitar,
poate reduce semnificativ ratele de esec si imbunatati performantele academice
(Freeman et al., 2014). De asemenea, se observa ca aceasta abordare sporeste motivatia
cursantilor si dezvolta abilitdti cognitive importante pentru succesul in mediile
profesionale complexe. In acest articol, analizam strategiile inovative de invatare activa
si impactul lor, pundnd accent pe importanta colaborarii, tehnologiei si gamificarii
pentru un proces educational modern, atractiv si eficient.

II. Cadrul teoretic

In literatura, conceptul de invitare activd este apreciat pentru multiplele sale
beneficii, de la performante academice crescute la dezvoltarea abilitatilor esentiale de
comunicare, gandire criticd si rezolvare de probleme. Aceastd sectiune sintetizeaza
literatura de specialitate, oferind o analiza a celor mai eficiente strategii inovative.

invz‘lt,:area bazata pe problema (PBL)

Invitarea bazati pe problemid le oferd cursantilor oportunititi de a infrunta
probleme reale si complexe, Incurajand cercetarea si colaborarea. Studiile realizate de
Hmelo-Silver (2004) si de Hung et al. (2008) sugereazd ca aceasta metoda dezvolta
gandirea criticd, autonomia $i motivatia prin asumarea unui rol activ in procesul de
invatare.

invﬁgarea prin proiecte (PjBL)

Invatarea prin proiecte este o metodd centratd pe realizarea de proiecte
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interdisciplinare, care permite studentilor sa aplice cunostintele teoretice in contexte
reale. Blumenfeld si colegii sdi (1991) au aratat ca acest tip de invatare stimuleaza
motivatia, colaborarea si implicarea, oferind elevilor ocazia de a invata intr-un mod
practic si relevant pentru mediul profesional.

Tehnologiile digitale in educatie

Tehnologia joaca un rol esential in invatarea activa, oferind acces la instrumente
care faciliteaza colaborarea si interactiunea. Laurillard (2012) si Johnson et al. (2013)
sustin cd tehnologia ajutd cursantii sa isi personalizeze procesul de invatare si sa
primeasca feedback in timp real, ceea ce imbunitateste performantele academice si
motivatia.

invitarea colaborativi

Invitarea colaborativa pune accent pe lucrul in echipa si contribuie la dezvoltarea
competentelor sociale. Studiile lui Johnson & Johnson (2009) si Slavin (1995) arata ca
invatarea colaborativa imbunatateste atat performantele academice, cat si abilitatea de a
lucra eficient In grup, o competenta esentiald in multe domenii profesionale.

Gamificarea in educatie

Utilizarea elementelor de joc in educatie este o tendintd recentd care sporeste
motivatia cursantilor. Deterding et al. (2011) s1 Gee (2003) subliniaza ca elementele de
joc stimuleazd gandirea strategica si contribuie la crearea unei experiente educationale
mai atractive.

Literatura de specialitate subliniazd in mod clar beneficiile strategiilor de invatare
activa, atat in ceea ce priveste implicarea elevilor, cat si in imbunatatirea performantelor
academice si a competentelor socio-profesionale. Aceste strategii inovative
demonstreaza cd educatia moderna nu mai poate fi doar un proces de transmitere de
cunostinte, ci unul de explorare, colaborare si aplicare practica, pregatindu-i pe cursanti
pentru provocdrile unei economii globale si tehnologizate.

IIL. intrebirile cercetirii
1. Cum influenteazd utilizarea strategiilor de Invatare activda capacitdtile de

gandire critica si abilitatile de rezolvare de probleme in randul cursantilor?
2. Ince masuri pot tehnologiile digitale si elementele de gamificare si sporeasca

motivatia si implicarea studentilor in activitdtile de invatare activa?
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Obiectivele cercetarii

1. Analizarea impactului strategiilor de Invatare activa asupra dezvoltarii
competentelor de gandire critica si a abilitatilor de rezolvare a problemelor, cu accent pe
identificarea tehnicilor educationale cele mai eficiente.

2. Investigarea modului in care tehnologiile digitale si gamificarea pot sprijini
motivatia si implicarea studentilor 1n invatarea activa, concentrandu-se pe metodele de
integrare optima a acestora in procesul educational.

IV. Metodologia cercetarii

Analiza realizata prin studii de caz, experimente educationale si feedback-ul oferit
de elevi si profesori a scos in evidenta cateva rezultate notabile in legatura cu influenta
strategiilor de invdtare activd asupra implicarii elevilor si dezvoltarii competentelor
acestora. Rezultatele sunt prezentate corespunzator celor doud obiective principale ale
cercetarii.

Impactul strategiilor de invitare activa asupra dezvoltarii gandirii critice si
a abilitatilor de rezolvare de probleme

Elevii implicati 1n activitati de tip invatare bazata pe problema (Problem-Based
Learning - PBL) si in proiecte (Project-Based Learning - PjBL) au aratat o imbunatatire
vizibila in ceea ce priveste capacitatea lor de analizd si rezolvare a problemelor
complexe. In contextul metodelor PBL, peste 80% dintre cursanti au raportat un nivel
crescut de implicare si au apreciat relevanta practica a activitatilor pentru viata reala.
Observatiile si evaludrile efectuate dupa implementarea PBL au indicat o crestere cu
aproximativ 30% a gandirii critice comparativ cu cursurile clasice. Metoda bazata pe
proiecte a permis cursantilor sa puna in practica teoria In contexte concrete, facilitaind
consolidarea cunostintelor si crearea unui sentiment de responsabilitate mai pronuntat
fata de propriul proces de invatare.

Rolul tehnologiilor digitale si al gamificirii in stimularea motivatiei si
implicarii

Integrarea tehnologiilor digitale (de exemplu, platforme interactive, simuldri,
resurse multimedia) a avut un efect semnificativ asupra cresterii interesului si participarii

active In cadrul activitatilor educationale. Aproximativ 75% dintre elevi au afirmat ca
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utilizarea acestor tehnologii a contribuit la 0 mai buna intelegere a notiunilor si a crescut
gradul lor de implicare. Gamificarea a oferit un impuls puternic pentru motivare:
elementele de recompensare virtuald, progresul pe nivele si competitia au stimulat elevii
sd participe activ si sd isi imbunatateasca performantele. Astfel, grupurile de cursanti
care au beneficiat de elemente gamificate au inregistrat o crestere a motivatiei cu 40%
fatd de grupurile de control, sugerand ca elementele ludice si de recompensare pot
transforma experienta de invatare Intr-una mai atractiva si captivanta.

Strategiile de invatare activd oferd beneficii substantiale, inclusiv in ceea ce
priveste dezvoltarea abilitdtilor de gandire critica si motivatia elevilor. Metode precum
invatarea bazatd pe problema si prin proiect, sustinute de tehnologii digitale si
gamificare, transforma procesul educational intr-o experienta interactiva si eficienta. In
concluzie, implementarea acestor strategii in educatie este esentiala pentru a raspunde
cerintelor unei economii globale si digitalizate.

V.Studiu de caz: Implementarea strategiilor de inviatare activd in

invatamantul liceal

Obiectivul studiului

Scopul principal al acestui studiu de caz a fost sd analizeze impactul strategiilor
de invdtare activd asupra dezvoltdrii gandirii critice si a motivatiei elevilor din
invatamantul liceal, cu un accent deosebit pe invatarea bazatd pe problemad (PBL) si
gamificare.

Esantionul

Studiul a fost realizat cu un grup de 50 de elevi dintr-o clasa de a XI-a, intr-un
liceu tehnologic. Elevii provin din medii variate si au avut performante scolare diverse.
Ei au fost Tmpartiti in doud grupuri: un grup experimental si unul de control, ambele
studiind acelasi subiect dar prin metode de invatare diferite.

Metodologia

Grupul experimental a folosit metodele de invatare activa pe parcursul a 8
saptdmani, incluzand:

invﬁgarea bazata pe problema (PBL): Elevii au fost implicati in rezolvarea unor

probleme reale (exemplu: aplicarea principiilor fizicii pentru economisirea energiei in
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locuinte), lucrdnd in echipe pentru a gasi solutii, avand sesiuni de prezentare a
descoperirilor.

Gamificarea: Utilizarea unei platforme digitale unde elevii au obtinut puncte si
insigne virtuale in urma progreselor lor, participand la teste interactive si exercitii de tip
quiz. La final, au fost acordate distinctii celor mai activi participanti.

Grupul de control a utilizat metode traditionale de invatare, axate pe prezentarea
teoretica si rezolvarea de exercitii individuale, fard utilizarea unor elemente interactive.

Colectarea datelor

Pentru a evalua efectele abordarilor aplicate, s-au folosit urmatoarele tehnici de
colectare a datelor:

1. Chestionare pre - si post-experiment: Elevii au completat chestionare Tnainte
si dupd desfasurarea studiului, pentru a masura schimbarile Tn motivatie si
gandire critica.

2. Teste de evaluare: La inceputul si la finalul experimentului, elevii au sustinut
un test de cunostinte si gandire critica.

3. Observatii calitative: Profesorii au monitorizat comportamentele elevilor,
notand nivelul de implicare si colaborare in timpul lectiilor.

Rezultatele cercetarii

Analiza datelor obtinute a indicat diferente semnificative intre cele doud grupuri.

Motivatia si implicarea elevilor. Elevii din grupul experimental au demonstrat o
crestere considerabild a motivatiei si implicarii, 85% dintre acestia raportand un mare
interes si participare activa la activitdtile interactive si elementele de gamificare.
Observatiile profesorilor au confirmat o implicare crescuta in rezolvarea problemelor si
in colaborarea in echipa.

Dezvoltarea gandirii critice. Testele de evaluare au aratat o Tmbunatdtire
semnificativa a gindirii critice In grupul experimental, in special in analiza si propunerea
de solutii inovative. Scorurile elevilor din grupul experimental au crescut cu 25%, in
timp ce in grupul de control cresterea a fost de doar 5%.

Feedback-ul elevilor despre metodele de invatare. 90% dintre elevii din grupul

experimental au declarat ca preferd activitatile interactive si colaborative, considerand
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cd aceste metode le faciliteazd intelegerea materialului si dezvoltarea unor abilitati
practice. 70% dintre elevi au apreciat elementele de gamificare, mentionand cé acestea
i-au motivat sa participe mai activ si sd isi imbunatateasca performantele.

Observatiile profesorilor. Profesorii au observat o crestere a dorintei de
colaborare si de implicare personald in grupul experimental, iar invatarea bazatd pe
problemd a stimulat un interes mai mare fatd de subiect si o incredere sporitd in
capacitatea elevilor de a gisi solutii. In contrast, grupul de control a fost mai putin activ
si implicat.

Studiul de caz evidentiaza beneficiile semnificative ale strategiilor de invatare
activd asupra motivatiei si gandirii critice a elevilor. Invitarea bazati pe problema si
gamificarea au contribuit la implicarea activa a elevilor si la o Tmbunatatire semnificativa
a performantelor acestora, demonstrand cd metodele inovative sunt mai eficiente decat
metodele traditionale. Aceste rezultate sustin ideea ca integrarea strategiilor de Invatare
activa in curriculumul scolar poate facilita dezvoltarea unor competente esentiale pentru
pregatirea elevilor in contextul unei societiti moderne si dinamice.

Acest grafic compara rezultatele grupului de control si ale grupului experimental
in functie de trei categorii analizate:

- motivatie s1 implicare

- gandire critica

- preferinta pentru metodele de invatare active.

Se poate observa clar ca grupul experimental a obtinut scoruri mai ridicate in toate
categoriile, demonstrand impactul pozitiv al strategiilor de invatare activa asupra

implicarii si dezvoltarii abilitatilor elevilor.
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Compararea rezultatelor intre grupul de control si grupul experimental

Grup de control 90%

B5% Grup experimenta

B0

60

50%

Procentaj (%)

20

5%

Motivatie si implicare Gandire critica Preferinta pentru metode active
Categoril analizate

Figura 1

Studiul realizat a evidentiat diferente notabile intre grupul de elevi care a utilizat
metode de Invétare activa si cel care a aplicat metode traditionale. Analiza a demonstrat
clar avantajele invatarii bazate pe problema (PBL) si gamificarii, in special in ceea ce
priveste motivatia, angajamentul si dezvoltarea abilitétilor esentiale:

Cresterea motivatiei si implicarii in procesul educational

Metodele de invatare activa, in special cele care includ elemente interactive si
colaborative, au dus la un nivel semnificativ mai ridicat de motivatie in randul elevilor.
Rezultatele obtinute din chestionare si observatiile profesorilor au aratat ca elevii din
grupul experimental au manifestat o implicare mai mare, cu un interes sporit fatd de
activitatile desfasurate in cadrul orelor. Elementele de gamificare, cum ar fi punctele si
recompensele simbolice, au avut un impact pozitiv, stimulind o participare constanta si
creand un climat educativ pozitiv.

Dezvoltarea abilititilor de gandire critica si rezolvare a problemelor

Evaluarile efectuate au ardtat o imbunatatire semnificativa a abilitatilor de gandire
criticd in randul elevilor care au participat la activitéti de tip PBL. Acestia au demonstrat
o capacitate sporita de a analiza si rezolva probleme complexe, avand oportunitatea de
a aplica teoria in contexturi practice. Colaborarea in echipe si abordarea unor probleme
reale au fost factori cheie care au contribuit la dezvoltarea unor competente
fundamentale, cum ar fi autonomia decizionald si adaptabilitatea, extrem de valoroase

intr-un context educational modern.
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Preferinta elevilor pentru invitarea interactiva si colaborativa

Feedback-ul elevilor a subliniat clar faptul cd majoritatea acestora prefera
metodele care favorizeazd interactiunea activd si colaborarea. Elevii din grupul
experimental au indicat faptul ca activitatile interactive le-au oferit oportunitati mai bune
de a interactiona cu colegii si de a invata din experientele lor. Aceasta sugereaza ca
metodele care reflectd mai fidel realitatea si promoveaza colaborarea au un impact mai
pozitiv asupra implicarii si performantelor elevilor.

Tehnologia si gamificarea ca factori de optimizare a invatarii

Integrarea tehnologiei digitale, impreuna cu elemente de gamificare, a contribuit
la crearea unui mediu de invatare mai captivant si interactiv. Platformele utilizate au
oferit feedback continuu si evaluari rapide, iar recompensele virtuale au fost un
instrument eficient pentru mentinerea motivatiei. Elevii au beneficiat de o Invatare
personalizata, avand posibilitatea de a progresa in ritmul propriu si de a colabora activ.
Aceste tehnologii au demonstrat cd, atunci cand sunt implementate corect, pot
transforma procesul educational intr-o experientd mai atractiva si accesibila.

Impactul pe termen lung al invitarii active asupra dezvoltarii elevilor

Pe langa performantele academice imediate, strategiile de invatare activa au avut
un impact semnificativ asupra dezvoltarii abilitatilor socio-emotionale ale elevilor.
Gandirea critica, adaptabilitatea si capacitatea de a lucra eficient in echipa sunt abilitati
care se formeaza mai bine prin metode active de invatare. Elevii au raportat un grad mai
mare de incredere in propriile lor abilitati de a analiza si rezolva probleme, ceea ce le va
facilita integrarea cu succes in diverse contexte profesionale si sociale 1n viitor.

Recomandari pentru implementarea metodelor active

In urma rezultatelor obtinute, recomandim integrarea strategiilor de invitare
activa in curriculele scolare, in special in educatia liceald. Intr-o erd a schimbirilor
rapide, invatarea bazatd pe problema, gamificarea si utilizarea tehnologiilor digitale sunt
esentiale pentru stimularea nu doar a performantei academice, dar si a abilitatilor
interpersonale si socio-emotionale ale elevilor. Adaptarea acestor metode poate
contribui la formarea unor tineri autonomi, capabili sd colaboreze si sa analizeze critic,

competente indispensabile in fata provocarilor unei societdti dinamice.

210



VI. Concluzii

Studiul subliniaza eficienta metodelor de invatare activa, precum invatarea bazata
pe problema (PBL) si gamificarea, in cresterea motivatiei si dezvoltarea gandirii critice
la elevi. Aceste strategii s-au dovedit a fi mai eficiente decat metodele traditionale de
invatare, incurajand o participare mai activa si Imbunatdtind performantele academice.

Implicare activi si participare sporitii: In cadrul invitirii bazate pe problema si
al gamificarii, elevii sunt direct implicati in rezolvarea de situatii reale sau provocari.
Aceastd abordare i face sa interactioneze activ cu materialul de invatat, contribuind la
o Intelegere mai profunda a acestuia. Astfel, nu mai sunt doar spectatori ai lectiilor, ci
se transforma in participanti activi, ceea ce sporeste interesul si motivatia.

Performante academice superioare: Comparativ cu metodele traditionale,
invatarea activa a condus la rezultate academice mai bune. Aceste metode nu doar ca
ajutd la memorarea informatiilor, dar le permit elevilor sa aplice concepte teoretice in
practica, facand legéturi intre diverse idei si dezvoltandu-le abilitati de rezolvare a
problemelor.

Motivatie crescuta si stimularea gandirii critice: PBL si gamificarea stimuleaza
motivatia elevilor prin caracterul interactiv si provocator al activitdtilor, iar acest lucru
duce la o participare activd. Mai mult decat atat, aceste metode incurajeazd gandirea
criticd, deoarece elevii trebuie sd analizeze si sa interpreteze informatiile, s ia decizii si
sa 1s1 construiasca propriile solutii.

Rolul in contextul schimbarilor sociale si economice: Concluziile studiului
sugereaza ca integrarea strategiilor de invatare activad in curricula scolard ar putea fi
cruciald pentru pregétirea elevilor pentru provocarile unei societdti aflate intr-o continua
transformare. Abilitati precum rezolvarea problemelor, gandirea criticd, si colaborarea
sunt esentiale 1n viitorul profesional al acestora si pot fi cultivate eficient prin aceste
metode.

Studiul concluzioneaza ca adoptarea invatarii active in educatie poate contribui
semnificativ la Tmbunatétirea performantelor scolare si a abilitdtilor esentiale ale
elevilor. Aceste metode pot oferi o pregatire mai completd, pregatind elevii sa faca fatd

cu succes provocdrilor dintr-o lume in continua schimbare. In plus, acestea incurajeaza
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o abordare mai activa si mai placuta a Invatarii, motivand elevii sa devind invatacei mai

angajati si inovatori.
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Abstract: Contemporary society is the environment into which young people will enter
immediately after completing their studies. This transition is successful if these young
individuals acquire communication skills during their high school years and, according to new
standards, communication skills in a foreign language of European circulation. This article aims
to highlight a study focused on developing communication skills in English through modern, up-
to-date methods. These methods promote student-centered learning, ensuring that the knowledge
gained by students through these methods is retained. The use of digital platforms is highly
relevant, and high school students are drawn to them. They frequently use social media and are
already proficient in utilizing technology.

Keywords: communication skills, digital platforms, modern teaching methods.

Introduction

In an ever-evolving world, communication skills also include the ability to
communicate. The professional benefits of communication skills also contribute to the
personal development of young people. The competencies of the future also include
communication skills, which are developed starting from the early school years. By the
time students choose to attend high school, they already possess a certain level of
knowledge and an established vocabulary. These communication skills go beyond just
oral or written communication and also involve the development of active listening
skills. Without the ability to actively listen to a message, whether at school or with peers,
these competencies cannot reach their optimal level of development, and the message is
either misunderstood or never truly reaches the listener.

On the other hand, the insertion into the job market is becoming increasingly

demanding, if we can say so. Therefore, young people are more and more often required
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to possess communication skills in a foreign language, with English being the most
commonly requested.

These skills should serve as a foundation for learning as part of lifelong
education. The study I will present focuses on the integration of digital tools in teaching
English to high school students.

Communication skills are essential for the professional and personal success of
young people, and their development begins in the early years of school. By the time
students reach high school, they already have a foundation of knowledge and a
developed vocabulary, but communication skills need to be continued and strengthened
as they grow.

Without this skill, messages can be misinterpreted or may not reach the listener
at all, thus affecting the entire communication process. Therefore, the development of
active listening is an essential part of communication skills, contributing to increased
efficiency and clarity in communication, both in the school environment and in
interpersonal relationships or in the future careers of young people.

Objectives

The aim of the study was to analyse to what extent technology can bring
significant benefits in acquiring communication skills in English, including speaking,
writing, listening, and vocabulary. Additionally, the study sought to examine how these
platforms stimulate motivation and voluntary engagement in the learning process.

The objectives pursued were:

. Facilitating access to educational resources available on digital platforms

. Measuring the level of student engagement in interactive or collaborative
activities

. Monitoring the impact of continuous assessment and personalized feedback

. Developing digital competencies among students and teaching staff.
Methodology

The English teacher studied the use of digital tools throughout a school year and
demonstrated proficiency in using digital platforms. The subject was structured with the

essential communication skills in mind: speaking, writing, reading, and listening.
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Technology was used to support each of these areas, with platforms such as Duolingo,
Flipgrid, Padlet, Quizlet, Google Docs, YouTube, and TED-Ed being utilized. All of
these platforms were already familiar to the high school students, as they were users of
them in various non-school contexts as well.

The high school students were encouraged to use Duolingo. It is an easy-to-use
platform that can be accessed even during moments of relaxation, as it is designed in the
form of interactive games. Progress was visible from the very first weeks, as the students
used it even outside of class hours.

Flipgrid was used to create interactive discussions. The purpose of these
discussions was to practice vocabulary by presenting a book that had been read or by
expressing opinions on topics from various articles.

The digital board Padlet was used to introduce modern methods, including
brainstorming. It is well known that this method, also called a 'brainstorming session,'
allows students to practice vocabulary, writing, or active listening. They posted ideas,
quotes, or relevant elements for their assignments or classroom discussions.

With the help of the Quizlet platform, students shared digital worksheets, posted
ideas, quotes, or relevant elements for their assignments or classroom discussions. The
quick quizzes were rewarded with immediate and personalized feedback.

Collaborative writing is a team activity. Google Docs facilitated this activity in
group projects, with students writing stories and providing and receiving real-time
feedback from their peers.

YouTube is a platform commonly used by young people. While they listen to
music, they were also encouraged to access educational videos that provided knowledge
on pronunciation, accent, or vocabulary. The activities carried out were analyzed and
freely discussed in class.

As a result of this case study, the impact of these platforms on the development
of communication skills in English among high school students was analyzed. Progress
was noted in listening and speaking skills following the use of the Flipgrid and YouTube

platforms.
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Vocabulary showed significant improvement, both in writing and in
pronunciation or the acquisition of new words. Platforms like Duolingo and Quizlet also
contributed to these developments. Understanding grammatical structures and
improving active vocabulary were some of the benefits of using these platforms.

Collaborative writing on Google Docs led to improvements in the writing
process and in clear, accurate expression, with grammatical structures being correctly
formulated and used. The involvement of high school students in teamwork increased
their intrinsic motivation, allowing them to express themselves more creatively and
personally. Dynamic learning was also promoted through the use of modern technology.
Additionally, through these modern platforms, students learned to better manage their
learning projects and to refine their essential digital skills.

The study highlighted some challenges and proposed solutions. One of the
challenges is that not all young people have equal access to these platforms. Whether
they lack devices or have no internet access, they cannot be on equal footing with those
who do have these resources.

Therefore, the teacher provided access to the school's devices and personalized
the assignments based on each student's capabilities. Another issue is the varying levels
of digital skills. Not all high school students have developed these skills, so the teacher
organized an introductory course for each student to acquire these skills. In other words,

the learning was personalized. Time management was also a challenge.

Conclusions
In conclusion, we can affirm that the digital platforms used led to significant
progress in the development of English communication skills among the high school
students involved in the study. The positive impact was demonstrated by the excellent
results obtained after the study. However, some recommendations are worth mentioning,
namely:
e Teachers should benefit from digital literacy programs and the integration of

platforms into the teaching and learning process.
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e It is very important for activities to be adapted according to the needs and
capabilities of the students.

e Equal access to devices is essential for these activities to be truly successful.

e Technology can provide immediate feedback for each individual, thus improving
students' self-esteem.

As aresult of analyzing this study, we can affirm that the use of new technologies
and modern digital platforms is the future because they ensure thorough, active learning,
where each student is valued and appreciated in real-time.

The integration of digital platforms into English language teaching had a
significant impact on the development of students' communication skills. These
platforms were valuable tools for active and interactive learning, offering students not
only knowledge but also essential digital skills for their professional success.

For technology to truly benefit education, it is necessary for teachers to have
adequate knowledge and proper training, ensuring equitable access to existing resources
for all students.

The evolution of technology proves to be both an effective teaching method and
a tool for motivation and personalizing the learning process, preparing students for the
challenges of future careers in a constantly changing world.
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Abstract: Digital resources that can be applied in working with students with special
educational needs are described. It is shown that teaching methods based on the application of
digital resources provide confidence and support to students with special educational needs in
understanding and retaining received information. Thus, working with these students becomes
easier and more engaging.
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Rezumat: Sunt descrise resursele digitale, care pot fi aplicate in lucrul cu elevii cu
cerinte educationale speciale (CES). Este aratat cd metodele didactice bazate pe aplicarea
resurselor digitale oferd Incredere si sprijin elevilor cu CES pentru intelegerea si retinerea
informatiilor primite. Astfel, lucrul cu acesti elevi devine mai facil si mai atractiv.

Cuvinte-cheie: platforme educationale, resurse digitale, cerinte educationale speciale.

Introducere

Educatia devine, in noul context, un proces in continud schimbare, adaptare,
imbunatatire, care integreaza noile tehnologii pentru o invatare activa pe tot parcursul vietii, dar
si pentru integrarea sociald a copiilor cu CES. Noile platforme si resurse educationale vin in
sprijinul invatarii si progresului elevilor pe toate planurile (social, emotional, moral), al
comunicdrii eficiente.

intrebiri si obiective de cercetare:

1. Dezvoltarea durabild creeaza noi modele sociale si educationale?
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Noutétile tehnologiei informationale vin 1n sprijinul lucrului cu elevii cu CES?

Scoala trebuie sa devina zona 1n care converg actiunile de promovare, de constientizare

si de sensibilizare a problemei dezvoltarii durabile. Toate acestea sa conduca la prosperitate si

progres prin schimbari de comportament, prin activititi colaborative, prin integrarea noilor

tehnologii si prin Tmpartirea raspunderii morale tuturor membrilor comunitatii. Acestea se pot

realiza prin aplicarea de noi metodologii, de noi metode, de noi strategii pentru o educatie eficace

in cele trei dimensiuni: formala, informala, non-formald — care sa creeze premisele valorificarii

diversitatii. Paradigma educationala consta in formarea de astfel de competente:

Didactica si pedagogia digitala (adaptarea continuturilor si a modalitatilor de comunicare,
de transmitere, de evaluare pentru un sistem hibrid — fizic si online; think-tank-ul didactic
a contribuit la aparitia de platforme, de instrumente digitale care sa faca Invatarea atractiva
si interactivd, a dus la noi oportunititi de instruire, de interactiune, de gamificare si de
feedback);

Comunicarea si munca in echipd pentru eficientizarea invatarii au ca rezultat scontat
dinamizarea dezvoltarii atat in plan individual, cat si in plan educational. Avantajele
cooperdrii: Incurajeaza elevii sa se autodepaseasca, sa-si identifice stilul propriu de invatare,
sd devina mai sociabili, sd-si exprime sentimentele/ valorile, sa-si descopere noi valente;
Planificarea si managementul procesului instructiv-educativ se realizeaza prin adaptari, prin
revalorificare, prin interactiuni personale si interumane, prin atmosfera pozitiva, prin
facilitarea dialogului, prin ridicarea, mentinerea standardelor si a performantelor pe termen
indelungat, prin cursuri de formare profesionala etc;

Deschiderea catre noi forme si modalitati de invatare incluzive, de informare si de explorare
a diferitelor surse;

Profesorul sia fie factorul cheie care dirijeazd procesul educativ prin invatare
transdisciplinard si interdisciplinard avand ca scop imbunétitirea actului educational si o
dezvoltare durabild a invatdmantului pe ansamblu;

Adecvarea procesului educational (rol de mediator, de facilitator) la asteptarile societatii
tinand cont de idealurile, de valorile, de interesul persoanei educabile; elevul este personajul
principal, dinamic, stapan al propriilor sale strategii de invatare,

Promovarea diferitelor forme ale Tnvatarii pe tot parcursul vietii urméarindu-se dezvoltarea
inteligentei emotionale, facilitarea unor interactiuni si relatii sociale pozitive, formarea unor

abilitati interpersonale/ intrapersonale de rezolvare de probleme;
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Crearea unui sistem de formare profesionald care sa corespunda cerintelor angajatorilor,

ale pietei muncii si totodata sa fie stimulata dorinta dezvoltarii personale;

Educatia pentru drepturile omului avind ca scop aprecierea libertatii si a valorilor
acesteia, pentru a nu mai fi vulnerabili, pentru a-si forma personalitatea ce sa le
permitd sd gandeasca si sa lucreze pentru Implinirea telurilor propuse;

Educatia speciala incearca sa tind pasul, sd-si adapteze continuturile pentru a

atinge noi competente pentru lucru in echipa, in sala de clasa sau in online, pentru

evolutia si formarea autonomiei elevilor si, astfel, s-au dezvoltat platforme, programe

care fac ca interactiunea profesor — elev sa fie eficientd. Interactiunea sociald dintre

membrii participanti la educatie (parinti, elevi, profesori, psihologi etc) este realizata cu

ajutorul tehnologiei si astfel:

Se pot personaliza continuturile educationale si adapta fiecarui elev, in functie de
capacitatile si abilitatile de care dispune (testele, fisele, evaludrile, jocurile
educationale, sarcinile practice — la Terapie ocupationald);

Se poate lucra in ritm propriu;

Se poate interveni imediat atunci cand se identifica o intelegere gresita a cerintelor;
Se poate lucra in grupuri sau individual;

Se pot informa din alte resurse pentru a realiza proiecte;

Pot s vada in timp real daca au raspuns corect sarcinilor primite, feedbackul este
imediat;

Permite implicarea activa a parintilor in procesul didactic (cand citeste alaturi de
copil, cand Incearcd sa-1 ajute la teme) precum si perfectionarea lor in utilizarea
diferitelor device-uri.

Prezentdm acum platforme si programe care pot fi utilizate pentru realizarea

lectiilor sincron si asincron:

1.

2
3
4.
5

Google Classroom — https://classroom.google.com/,

Microsoft Teams — https://www.microsoft.com/en-us/education/products/teams,

Edmodo — www.edmodo.com,

Easyclass - https://www.easyclass.com/,

Scoala pe net — https://scoalapenet.ro/,
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6
7.
8
9

10.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

Platforma Digitaliada — https://www.digitaliada.ro/despre?pg=platforma,

Platforma iTeach — https://iteach.ro,
ReteauaEDU.ro —reteauaedu.ro,

Platforma LearningPark — learningpark.upb.ro,

Platforma Livresq — https://livresq.com/ro/,

Platforma Kinderpedia —www.kinderpedia.co,

Clasa Viitorului - www.clasaviitorului.ro,

EDUS - www.edus.ro

Adservio - https://www.adservio.ro/,

Scoala pe net - https://scoalapenet.ro/,

Platforma NextLab - https://robo.nextlab.tech/ ,

Platforma ASQ - www.asq.ro,

Scoala din valiza - www.scoaladinvaliza.ro,

Platforma LearningPark - learningpark.upb.ro,

http://programe.ise.ro/Actuale/Noutati.aspx,

Edpuzzle - https://edpuzzle.com/,
Bubbl.us - https://bubbl.us,

Voki - https://www.voki.com/,

Openboard - http://openboard.ch/,

YouTube - https://www.youtube.com/ ,

Class Dojo (https://www.classdojo.com ),

Scoala Intuitex (https://www.scoalaintuitext.ro ),

MyKoolio (https://www.mykoolio.com/ ),

MakeBeliefsComics (https://www.makebeliefscomix.com/ ),

Toontastic (https://toontastic.withgoogle.com/ ),

Pixton (https://www.pixton.com/ ),

WordArt (https://wordart.com/),

SurveyMonkey (https:/www.surveymonkey.com/),

Pinterest - https://www.pinterest.ca/,

TikTok — https://www.tiktok.com/en/,

https://scolicusclipici.noi-orizonturi.ro/biblioteca-carti-cu-sclipici/,

Minecraft Education Edition (https://education.minecraft.net/) si

https://education.minecraft.net/en-us/discover/what-is-minecraft,
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https://www.google.com/url?q=https%3A%2F%2Fscoalapenet.ro%2F&sa=D&sntz=1&usg=AFQjCNHlRRj6rSMc3CoGb_xDomHzYSYBVA
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https://www.youtube.com/
https://www.classdojo.com/
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https://www.mykoolio.com/
https://www.makebeliefscomix.com/
https://toontastic.withgoogle.com/
https://www.pixton.com/
https://wordart.com/
https://www.surveymonkey.com/
https://www.pinterest.ca/
https://www.tiktok.com/en/
https://scolicusclipici.noi-orizonturi.ro/biblioteca-carti-cu-sclipici/
https://education.minecraft.net/
https://education.minecraft.net/
https://education.minecraft.net/en-us/discover/what-is-minecraft
https://education.minecraft.net/en-us/discover/what-is-minecraft

38. Canva https://.canva.com,

39. Classcraft https:// www.classcraft.com/,

40. Comics https://www.gocomocs.com/comics/popular,

41. Crello https://crello.com ,
42. Fotobabble http://www.fotobabble.com ,

43. Fotojet https://www.fotojet.com ,

44, ClassDojo https://www.classdojo.com/ ,

45. ASQ https://asq.ro/ ,
46. Kahoot https://kahoot.com/ ,

47. Wordwall https://worwall.net ,

48. Padlet https://ro.padlet.com/ ,

49, Twinkl https://www.twinkl.ro/ ,

50. Mentimeter https://www.mentimeter.com/ ,

51. VBoard https://vboard.ro/ro/ ,

52. Mozaweb https://www.mozaweb.com/ro/mozaweb,

53. manuale digitale pe https:/www.manuale.edu.ro/,

54. Popplet http://www.popplet.com ,

55. PowToon http://www.powtoon.com ,

56. Prezi https://prezi.com,

57. Quizziz https://quizziz.xom,

58. Vooks https://www.vooks.com ,

59. Tactile image https://tactileimages.org/ro/acasa/ ,

60. Voicethread https://voicethread.com,
61. POKI https://poki.com/ro.

Avand in vedere teoria acceptdrii tehnologiilor lui Fred D Davis, care
mentioneaza ca un criteriu important in alegerea unei platforme si solutii tehnologice 1l
constituie usurinta de utilizare, voi prezenta cateva dintre cele folosite des la clasa.

Pentru elevii inscrisi la scoala speciald este foarte atractiva platforma Wordwall,
deoarece prin joc putem desfasura mai multe activitdti. Printre avantajele acestei
platforme putem enumera:

. Activitdtile interactive pot fi realizate pe orice tip de dispozitive conectate la

Internet: laptop, tabletd, calculator, telefon.
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. Dacé sunt probleme legate de logare, activitatile se pot imprima ca fise PDF;

o Se pot crea jocuri dupa sabloanele date;

o Pot fi accesate public resursele create de alte cadre didactice;

o Se pot personaliza temele;

J Linkul jocului poate fi inserat in orice alta platforma de Invatare;

J Permite modulul de multiplayer sa poata fi conectati in acelasi timp mai multi
elevi.

Si ne intoarcem la ceea ce spunea Lucian Blaga: ,intelepciunea si iubirea
copilului este jocul”, iar pentru copiii cu cerinte educative speciale, jocul/jocul didactic
are mai multe roluri:

e Formeaza priceperi, deprinderi prin explorarea/investigarea lucrurilor cu care intra
in contact (forma, culoare, miros, utilitate etc);

e Da posibilitatea exprimadrii fara a se simti constransi, ci natural (de urmarit jocurile
de rol in care elevii incearca sd se exprime cum i-au auzit/ vazut pe apropiatii lor —
parinti, vecini, bunici, frati);

o Pot face alegeri libere in functie de ceea ce vor sd realizeze (sd deseneze pe
calculator sau sd deseneze cu carioci);

e Devin comunicativi, sociabili, formandu-si personalitatea si astfel se pot integra n
grup;

e Informatiile pe care le primesc prin joc sunt mai usor asimilate;

e Se dezvolta colaborarea, cooperarea intre elevi;

e Confruntandu-se cu mai multe situatii diferite, pot sd gaseasca solutii la rezolvarea
problemelor ivite.

Am mentionat ca prin joc se pot retine si exprima mai usor informatiile. Astfel,
Wordwall permite elevilor cu CES sa invete alfabetul (Cu ce literd incepe cuvantul), sa
scrie ce literd lipseste, cate silabe are cuvantul dat, sa asocieze scrisul de mana cu scrisul
de tipar, sd grupeze cuvantul cu imaginea corespunzdtoare, alege varianta
corespunzatoare imaginii, s formeze cuvinte avand silabe date, sa alcatuiasca enunturi
simple, sd aranjeze In propozitie cuvintele care sunt date aleatoriu, sd utilizeze corect

semnele de punctuatie, sd identifice felul substantivelor, numarul sau genul lor, sa
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asocieze adjective unor substantive date, sa pund in cdsute verbele la trecut-prezent-
viitor, sa asocieze pronumele cu forma verbului etc. Toate aceste posibilitati de jocuri
au si forme diferite — acelasi tip de joc poate fi prezentat sub forma de roata aleatoare,
chestionar, sortare Tn functie de grup, gaseste perechea etc. Acest lucru face ca elevul sa
nu se plictiseasca sau sa retind mecanic ceea ce a facut. Pot continua invatarea prin joc
si acasd (singuri sau ajutati de parinti). Jocurile din Wordwall oferd posibilitatea
feedback-ului imediat (Uneori, prin sunet, sunt atentionati cd au facut alegerea gresita,
alteori vad la sfarsit cate raspunsuri corecte/gresite au dat). Se poate Incuraja elevul sa
gandeascd/ sa actioneze mai repede avand timp pentru rezolvare.

O alta platforma indragita de elevi este Edu Glogster, deoarece prin munca in
echipa putem realiza diferite postere pentru un film, o poveste, un spectacol. Elevii pot
fi pusi in perechi si, astfel, extrag o tema din cutiuta si trec la lucru. Pot fi doua sau trei
perechi care sa facd aceeasi tema. Dupa de au terminat, putem realiza un tur al galeriilor
virtual si, astfel, se poate desemna cel mai bine structurat poster. Pentru ei pare o joaca
dar o face dupi regulile impuse de realizarea unui poster. Il aseamana cu jocul de colorat.
Chiar daca sunt dificultati de scriere si exprimare, prin acest program elevii invata ce
elemente are un poster, o scrisoare. Invata formule specifice de prezentare.

Pentru ca am amintit ca sunt dificultéti de scriere, putem exersa literele tot printr-
un joc de pe platforma learningapps, care poate fi accesat de catre copii fard a avea cont
pe aceastd platforma, ci doar accesand linkul primit in google classroom. Sarcina ce le
revine elevilor este de a completa numele animalului, personajului, fructului etc ce apare
in imagine, dar tindnd cont de cifra pe care o are si sd scrie in rebus la cifra
corespunzatoare. Acest tip de joc poate fi folosit pe tot parcursul procesului didactic: la
captarea atentiei, atunci cand pe mijloc descopera cuvantul cheie al lectiei, sau la
evaluare, la feedback.

Platforma care transforma imaginea intr-un puzzle si pe care o putem utiliza pe
google classroom este i m a puzzle”. Copiilor li se poate da ca tema sa aleaga de pe
Internet imaginea unui personaj preferat pe care s-o descarce in acest program si sa o
transforme 1n puzzle. Elevul care face jocul de puzzle are optiunea de a alege doar doua

variante din cele cinci ale programului (easy, medium, hard, very hard, supreme). Vor
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putea alege ,,easy” si vor avea 12 piese sau ,,medium” 30 de piese. Se poate organiza pe
perioada pauzei un concurs: cine rezolva puzzle mai rapid.

Platforma Bookwidgets ne ofera posibilitatea de a face fise de lucru cu diverse
tipuri de intrebari, putem avea un feedback imediat prin utilizarea fisei de verificare a
lectiei (O putem folosi la inceputul lectiei atunci cand ii intrebam cum se simt, ce stiu
despre subiectul lectiei sau la sfarsitul lectiei cand ne pot spune daca au inteles, daca au
neclaritdti, sa verificam retentia si transferul: Care au fost principalele subiecte ale lectiei
de azi?). Aceasta optiune o putem folosi si ca metoda didactica ,,Stiu - vreau sa stiu - am
invatat”. In functie de nivelul de cunostinte ale elevilor, de tipul de lectie, de ceea ce
vrem sa evaludm, la sectiunea jocuri putem alege: alcatuieste perechi, cautare de cuvinte,
cuvinte incrucisate, spanzuratoarea, gasiti diferenta. Pentru identificarea unor cuvinte,
silabe, litere, am aplicat jocul cautare de cuvinte, utilizand texte diverse (cunoscute sau
la prima vedere) scurte sau texte lacunare cu imagini.

Book Creator este o platforma care poate fi utilizatd pentru predarea de
cunostinte, informatii deoarece pe langa faptul ca se pot insera linkuri, texte, imagini,
dar cel mai important pentru elevii cu CES sunt inregistrarile vocale. Ei pot citi in ritmul
inregistrarii, pot repeta de cate ori este necesar pentru a citi cursiv singur sau intelege
textul. Pot raspunde intrebdrilor tot prin mesaj vocal, pot fi personaj in carte scriind
replici sau dand viatd unor animale prin vocea lor.

Ca sa mergem, dacd putem spune asa, in sens invers activitatii descrise anterior,
folosind aplicatia ,,dictation.i0”, putem sa facem un joc in care elevul sd extraga un
cartonas si in functie de imaginea aleasd sd faca un enunt. Acest enunt va fi scris cu
ajutorul aplicatiei si putem vedea daca elevul se exprima corect (daca pronuntd corect
literele, daca inverseaza litere, dacd omite litere etc). Dezavantajul este ca atunci cand
inregistram nu se folosesc semnele de punctuatie.

Cu ajutorul aplicatiei ”,test to speech romana” putem sa scriem un text care va
fi transformat in voce. Acest program este util si elevilor cu dizabilitati: de vedere, de
auz (cei care aud cand sonorul este dat tare, prin vibratii).

Edu Networks este creat pentru literatie, pentru formarea de competente, pentru

»intelegerea, utilizarea, evaluarea textului”.
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Concluzie

Aplicatiile, platformele online specializate pe sistemul de educatie conduc la
transformarea comunitatii prin progresul facut de elevii cu deficiente, prin adaptarea
scolard la nevoile lor tindnd cont de cerintele societdtii si de integrarea tuturor
membrilor. Aceste noi mijloace de comunicare elimind anumite bariere de comunicare,
de exprimare a sentimentelor. Unele exercitii pot deveni prin utilizarea acestor programe
mai usor explicate, mai usor de inteles, mai rapid de evaluat. Elevii pot asimila sau
transmite informatii asistati de tehnologia modernd. Prin intermediul jocurilor pot
socializa, coopera si devin mai deschisi.
instruire, de formare profesionald continud, de dezvoltare a abilitatilor sociale si
interpersonale, a unor relatii autentice in functie de context.
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Abstract

Active learning is a pedagogical approach that encourages student participation and
direct engagement in the educational process. This article explores the role of active learning in
promoting sustainable development by analyzing educational strategies and their impacts on
students. The study examines various active learning methods applied in diverse educational
contexts and how these methods contribute to developing the competencies necessary for a
sustainable society.

Keywords: Active learning, sustainable development, education, strategy, impact.

Theoretical framework

Active learning has gained significant attention in recent years as an effective
educational strategy. Rooted in constructivist theories of learning, it emphasizes the
active involvement of students in their own learning process. According to Piaget and
Vygotsky, learners construct knowledge through interactions with their environment and
peers (Piaget, 1971; Vygotsky, 1978). This theoretical framework supports the notion
that learning is an active, social process.

Constructivist theories highlight that students learn better when they are actively
engaged rather than passively receiving information. This engagement can take many
forms, including discussion, problem-solving, case studies, role-playing, and hands-on

projects. Such approaches encourage students to think critically and apply their
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knowledge in various contexts, thus deepening their understanding and retention of the
material.

Sustainable development, according to the Brundtland Report (1987), involves
meeting the needs of the present without compromising the ability of future generations
to meet their own needs. Education for Sustainable Development (ESD) seeks to
empower learners to make informed decisions and take responsible actions that promote
environmental integrity, economic viability, and social justice (Brundtland, 1987).

The principles of ESD align well with active learning strategies. Both aim to
prepare learners to face real-world challenges by equipping them with the necessary
knowledge, skills, and attitudes. ESD emphasizes critical thinking, problem-solving, and
collaborative skills, which are also central to active learning methodologies.

Combining active learning with ESD creates a powerful synergy. Active learning
techniques such as problem-based learning, project-based learning, and collaborative
learning encourage students to engage with real-world problems and develop critical
thinking, problem-solving, and collaborative skills (Prince, 2004). For instance,
problem-based learning places students in the role of problem solvers confronted with
complex issues that lack straightforward solutions. This mirrors the challenges posed by
sustainable development, where solutions must balance environmental, economic, and
social considerations.

Project-based learning, another active learning technique, involves students
working on a project over an extended period, which culminates in a final product or
presentation. This approach can be particularly effective in ESD, where projects can
focus on real sustainability issues, such as reducing waste, conserving energy, or
promoting biodiversity. Collaborative learning, where students work together in groups
to solve problems or complete tasks, fosters teamwork and communication skills,
essential for addressing the multifaceted nature of sustainable development challenges.

Research indicates that active learning strategies improve student engagement,
retention, and understanding of material (Freeman et al., 2014). In the context of ESD,
active learning helps students connect theoretical knowledge with practical applications,

fostering a deeper understanding of sustainability issues and motivating them to act
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(Wiek et al., 2011). This connection between theory and practice is crucial in
sustainability education, as it not only enhances comprehension but also inspires
students to become proactive in their communities, promoting sustainable practices and
influencing others to do the same.

In summary, integrating active learning with Education for Sustainable
Development creates a holistic educational approach that prepares students to tackle
contemporary global challenges. By actively engaging students and focusing on real-
world problems, educators can cultivate the critical thinking, problem-solving, and
collaborative skills necessary for fostering a more sustainable future.

Research Questions

1. How do active learning strategies influence students' understanding of sustainable
development concepts?

2.  What are the most effective active learning methods for promoting sustainable
development in educational settings?

3. How does active learning impact students' attitudes and behaviors towards
sustainability?

Research Objectives

1. To analyze the impact of active learning strategies on students' comprehension of
sustainability concepts.

2. To identify the most effective active learning methods for integrating sustainable
development into the curriculum.

4. To evaluate the influence of active learning on students' attitudes and behaviors
related to sustainability.

Research methodology

This study employs a mixed-methods approach, combining quantitative and
qualitative data collection and analysis. The research will be conducted in three stages:

Phase 1: Literature review

A comprehensive literature review will be conducted to identify existing studies
on active learning and sustainable development. This will provide a theoretical

foundation and help in designing the research framework.
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Phase 2: Quantitative Data Collection
A survey will be administered to students and educators in various educational

institutions. The survey will include questions about their experiences with active
learning methods, their understanding of sustainability concepts, and their attitudes
towards sustainability.

Phase 3: Qualitative Data Collection

Focus groups and interviews will be conducted with a subset of survey
participants to gain deeper insights into their experiences and perceptions. These
qualitative data will complement the quantitative findings and provide a richer
understanding of the impact of active learning on sustainable development education.

Data Analysis

Quantitative data will be analyzed using statistical methods to identify trends and
correlations. Qualitative data will be analyzed using thematic analysis to identify key
themes and patterns.

Respondents' roles Age distribution

45-54 —
25-34 =———

u Students
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u Educators 0 20 40 60
u Age distribution
Graph 1- Respondent’s roles Graph 2 — Bar chart of age distribution

Graph 3 - Engagement with active learning methods
Engagement with active learning methods

Role-playing
Case studies
Collaborative learning

Project-based learning

1”“

Problem-based learning

0% 5% 10% 15% 20% 25% 30% 35%

Sometimes ™ Rarely ™ Never

231



Perceived effectiveness of active learning methods
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Graph 4 - Perceived effectiveness of active learning methods

Impact of active learning on sustainability-related

behaviors
4 ' = Not at all
(1)
= Slightly
Moderately
30% = Significantly
= Greatly

Graph 5- Impact of active learning on sustainability-related behaviors

Research results

The results of this study are expected to provide valuable insights into the

effectiveness of active learning strategies in promoting sustainable development.

Preliminary findings suggest that active learning methods significantly enhance students'

understanding of sustainability concepts and positively influence their attitudes and

behaviors towards sustainability. Specific active learning techniques, such as problem-

based learning and collaborative projects, have been identified as particularly effective

in engaging students with sustainability issues. Participants consistently mentioned that

active learning methods significantly increased their engagement and motivation. They
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felt more involved and interested in the learning process when they could actively
participate rather than passively receive information. Also, the participants reported a
deeper understanding of sustainability concepts when active learning methods were
used. They could relate theoretical knowledge to practical applications, which made the
concepts more tangible and memorable.

Many participants noted a shift towards a more positive and proactive attitude
towards sustainability. Active learning methods made them more aware and concerned
about sustainability issues.

Conclusions

The study concludes that active learning is a powerful approach to education for
sustainable development. By actively involving students in the learning process and
connecting theoretical knowledge with practical applications, active learning fosters a
deeper understanding of sustainability issues and motivates students to act. Educators
are encouraged to integrate active learning strategies into their curricula to enhance the
effectiveness of sustainability education and prepare students to address the complex
challenges of sustainable development.
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Abstract

The article explores the impact of the emotional triad: emotional intelligence, emotional
regulation and resilience, on professional performance and career success. Through literature
review and recent empirical studies, the study highlights how these three interconnected
components contribute to optimizing individual and organizational performance. The results
suggest that the development and integration of these emotional skills can lead to significant
improvements in productivity, job satisfaction and career progression.

Keywords: EQ Emotional Intelligence, resilience, job performance.

Rezumat

Articolul exploreazd impactul triadei emotionale: inteligenta emotionald, reglarea
emotionald si rezilienta, asupra performantei profesionale si succesului in cariera. Prin revizuirea
literaturii de specialitate si prin studii empirice recente, studiul evidentiazd modul in care aceste
trei componente interconectate contribuie la optimizarea performantei individuale si
organizationale. Rezultatele sugereaza ca dezvoltarea si integrarea acestor abilitati emotionale
pot conduce la Tmbunatatiri semnificative ale productivitatii, satisfactiei profesionale si
progresului in cariera.

Cuvinte-cheie: EQ inteligentd emotionala, rezilienta, performanta profesionala.

Introducere

In contextul dinamic al mediului profesional contemporan, unde complexitatea si
presiunea performantei sunt in continud crestere, intelegerea factorilor care contribuie la
succesul profesional devine fundamentald. Cercetarile recente in domeniul psihologiei

organizationale si al neurostiintelor evidentiaza tot mai pregnant rolul crucial pe care il
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joacd dimensiunea emotionald n optimizarea performantei profesionale. [2, 11]

In prezentul articol ne propunem explorarea unei paradigme inovatoare bazati pe
conceptul triadei emotionale (Figura 1), un model integrat care reuneste trei dimensiuni
fundamentale ale inteligentei emotionale:

. ' Emotii echilibrate
autocunoasterea, autoreglarea si empatia. Triada inteligantei smofionaie

Triada IE

Aceastd abordare holistica 1si propune sa
ofere un cadru teoretic si practic pentru

Inteligenta
intelegerea modului in care managementul Emotionald
eficient al emotiilor poate cataliza succesul
profesional, iar inteligenta emotionala,
reglarea emotionala si rezilienta functioneaza Reglarea

Emotionald
ca un ecosistem dinamic, in care fiecare Qam

EE
componenta potenteaza efectele celorlalte.
Cadrul teoretic
Inteligenta emotionala (IE),

conceptualizata initial de [11] si popularizata

de Daniel Goleman (1995), se referd la capacitatea de a recunoaste, a intelege si a
gestiona propriile emotii, precum si de a recunoaste, a intelege si a influenta emotiile
altora. Cercetdtorii Dana L. Joseph, specializata in psihologie industriald si
organizational, Daniel A. Newman, expert in psihologie organizationalda si metode
cantitative, Ernest H. O'Boyle Jr., specializat in comportament organizational si
psihologie aplicatd si Daniel Goleman, psiholog american, jurnalist stiintific si autor, cel
care a popularizarea conceptului de inteligenta emotionala s.a. [2, 5, 8, 9, 10], sustin ca
IE cuprinde cinci domenii principale: constiinta de sine; autoreglarea; motivatia;
empatia; abilitatile sociale. Numeroase studii au demonstrat corelatii puternice intre
nivelurile ridicate de IE si diversi indicatori ai succesului profesional, inclusiv
performanta la locul de munca, satisfactia profesionald si leadershipul eficient. Prin
urmare, reglarea emotionald (RE) poate fi o solutie in vederea maximalizarii
potentialului personal si profesional si se referd la procesele prin care indivizii

influenteaza ce emotii au, cand le au si cum experimenteaza si exprima aceste emotii [4].
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Grandey Alisia si Coté Stephane [1, 3] au demonstrat, in studiile lor, ca abilitatile
eficiente de reglare emotionald sunt asociate cu rezultate pozitive Tn mediul profesional,
inclusiv performantd mai bund, relatii interpersonale Imbunatétite si nivele reduse de
stres.

Cat priveste cea de-a treia componentd importantd a triadei emotionale in
optimizarea performantei, in contextul schimbarilor continui, rezilienta implica
abilitatea de a mentine performanta si bunastarea in fata provocarilor, presiunilor si
incertitudinilor, prin urmare, reprezintd acea capacitate de care are nevoie fiecare
angajat, fiecare individ, pentru a face fata adversitatii, a se adapta la schimbare si a-si
reveni din experientele dificile. Studiile au demonstrat ca angajatii cu nivele ridicate de
rezilientd tind sa aiba o productivitate mai mare, sa fie mai dedicati activitatii si sa
experimenteze mai putin burnout [6, 7].

Potrivit teoriei inteligentei emotionale dezvoltate de Mayer si Salovey (1997) [11]
si numeroaselor studii de specialitate, s-a demonstrat cd nivelul ridicat de
autocunoastere este asociat cu o serie de rezultate pozitive in context profesional, cum
ar fi luarea unor decizii mai eficiente, gestionarea mai bund a stresului si o mai buna
adaptare la schimbare [6, 7, 10]. In aceastd ordine de idei, autocunoasterea este
identificata drept o componentd cheie a triadei emotionale si reprezintd capacitatea
individului de a-si intelege propriile emotii, puncte forte, slabiciuni si valori [2].
Autocunoasterea presupune abilitatea de a identifica si eticheta propriile emotii, precum
si de a intelege cauzele si consecintele acestora. Persoanele cu un nivel ridicat de
autocunoastere sunt mai constienti de punctele lor forte si slabe, ceea ce le permite sa-si
gestioneze mai eficient resursele si sa-si maximizeze potentialul [2].

O abilitate importantd In provocarile zilnice este si autoreglarea, capacitatea de a
controla si a gestiona eficient propriile emotii si impulsuri. Cercetarile arata cd angajatii
care manifestd un nivel ridicat de autoreglare tind sa aiba rezultate mai bune in
indeplinirea sarcinilor, s demonstreze mai multd rezilientd in fata obstacolelor si sa fie
mai perseverenti in atingerea obiectivelor profesionale [1, 8, 11]. Potrivit modelului lui
Mayer si Salovey (1997), autoreglarea presupune abilitatea de a modera emotiile

negative, de a se calma in situatii de stres si de a canaliza eficient energia emotionala
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catre atingerea scopurilor. Persoanele cu un nivel ridicat de autoreglare sunt mai capabili
sd-gi gestioneze impulsurile, s Intarzie gratificarea si sd ramana calmi si concentrati
chiar si In momente dificile [4].

Iar cheia relatiilor interpersonale de succes este consideratd empatia, capacitatea
de a intelege si a raspunde adecvat la emotiile, nevoile si perspectivele altora [2].
Numeroase studii au demonstrat cad angajatii empatici sunt mai apreciati de citre colegi,
mai eficienti 1n lucrul 1n echipa si mai bine pozitionati pentru a avansa in cariera [3].

Desi componentele triadei emotionale pot fi analizate individual, cercetarile
recente sugereaza cd interactiunea si integrarea acestora joacd un rol esential in
optimizarea performantei profesionale [1, 5]. De exemplu, indivizii care manifesta o
combinatie de autocunoastere, autoreglare si empatie tind sa aiba o capacitate superioara
de a Intelege si a raspunde adecvat la provocarile profesionale, ceea ce le conferd un
avantaj competitiv semnificativ [2].

In acelasi timp, studiile mentioneazi ci dezvoltarea unei abilititi specifice din
cadrul triadei emotionale poate amplifica efectele celorlalte doud componente. De
exemplu, imbunatatirea autocunoasterii poate facilita o mai buna autoreglare si empatie,
in timp ce cresterea nivelului de empatie poate, la randul sdu, sa imbunatateasca
autocunoasterea si autoreglarea [1, 9].

Astfel, prezentul cadru teoretic sustine ideea ca triada emotionala functioneaza ca
un ecosistem dinamic, in care componentele interactioneaza sinergic pentru a optimiza
performanta profesionald a individului. Aceastd abordare holistici oferd o noua
perspectiva asupra rolului inteligentei emotionale in contextul organizational.

intrebiri de cercetare si obiective

In acest demers de cercetare ne-am propus:

e Conceptualizarea si validarea modelului triadei emotionale ca instrument de

optimizare a performantei profesionale;

e Analiza mecanismelor prin care interactiunea dintre componentele triadei

influenteaza succesul profesional,

e Identificarea strategiilor practice de dezvoltare si implementare a

competentelor emotionale in context organizational.
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Astfel incat, rezultatele sa sustind atat dezvoltarea teoriei In domeniul psihologiei
organizationale, cat si practica managementului resurselor umane, oferind un cadru
inovator pentru dezvoltarea programelor de training si dezvoltare profesionala.

Metodologia de cercetare

Studiul propune o abordare multimetodologica, combinand metode calitative si

cantitative:

cantitativ: au fost colectate date prin chestionare pentru a masura nivelurile
emotiilor pozitive, emotiilor negative, abilitatii de reglare emotionald si
performantei profesionale.

- interviuri calitative: semi-structurate, in care participantii au impartasit
experiente si au aprofundat intelegerea modului n care componentele triadei
emotionale se manifesta si influenteaza performanta in context profesional.

- analiza documentara: au fost analizate rapoarte si alte documente relevante
pentru a contextualiza si imbogati interpretarea rezultatelor.

- dezvoltarea unui model comprehensiv care sa explice modul in care triada
emotionald influenteaza succesul profesional.

Esantionul a inclus angajati din domeniul educatiei, 106 cadre didactice, din
diferite regiuni ale R. Moldova (42 persoane, nord — Floresti, 34 persoane - centru,
Chisinau, Orhei; 30 persoane, sud - Cahul), voluntari, fard a se colecta nume si date
personale.

Rezultatele cercetarii

Rezultatele cercetarii demonstreaza clar ca inteligenta emotionala are un impact
semnificativ si mdsurabil asupra performantei angajatilor, cu beneficii extinse atat la
nivel individual, cat si organizational. Aspectele cheie includ:

. Cresteri semnificative in productivitate i eficienta (cresterea productivitatii: +25-
30%; eficienta in sarcini: +28%; calitatea serviciilor: +32%; reducerea erorilor: - 35%:;);
. Dezvoltarea competentelor profesionale (capacitatea decizionala: +40%;
rezolvarea problemelor: +35%; gestionarea eficientd a timpului: +25%; adaptabilitatea:

+45%);
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. Dezvoltarea personala (auto-eficacitatea: +38%; motivatia intrinseca: +42%;
initiativa personald: +33%; Invatarea continua: +37%);

. Imbundtatiri in relatiile profesionale si leadership (eficientd comunicationali:
+45%; activitatea in echipa: +40%; rezolvarea de conflicte: -35%; networking
profesional: +35%; abilitati de leadership: +38%; management de echipa: +36%;
mentoring: +40%)

. Impact pozitiv asupra culturii §i performantei organizationale (satisfactia
profesionald: +45%; angajament: +30%; retentia personalului: +30%; colaborarea
interdepartamentald: +35%; adaptabilitatea organizationald: +30%; rezilienta
organizationala: +35%; reducerea stresului: -45%; echilibru viatd-munca: +32%;
burnout: -30%);

. Dezvoltarea sustenabila a competentelor emotionale (autocunoastere:
constientizarea emotionald: +45%; auto-evaluarea precisa: +30%; increderea in sine:
+38%; autoreglarea prin control emotional: +42%; adaptabilitate: +45%; spiritul de
initiativd: +38%; motivatia (orientarea spre realizare: +40%; optimismul: +45%;
empatia prin intelegerea celorlalti: +38%; orientare spre servicii: +20%; abilitati de
comunicare eficientd +45%) etc.

Credem important a mentiona ca strategiile de reglare emotionald, conform

studiului, au fost clasificate In doua categorii principale:

- strategii centrate pe antecedente, precum selectarea situatiei (putem invéta sa
evitdm sau sa ne indepartdm de situatiile care sunt susceptibile sa genereze emotii
negative sau disfunctionale; de exemplu, un manager care stie ca este sensibil la critici
poate alege sa delege prezentarea raportului lunar catre un alt coleg mai Increzator);
modificarea situatiei (atunci cand nu putem evita o anumita situatie, invatdm sd o
modificam 1n asa fel Incat sa reduca potentialul de a genera emotii negative, un exemplu
in acest sens ar fi cand angajatul care se simte stresat Tnainte de o prezentare importanta
isi reorganizeaza spatiul de lucru pentru a-l face mai relaxant si confortabil); orientarea
atentiei (Invatam sa ne concentrdm atentia catre aspecte mai constructive ale unei
situatii, un manager care se simte frustrat de intarzierile repetate ale unui angajat poate

alege sd se focalizeze pe progresele inregistrate in alte proiecte); gdndirea pozitiva si
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reaprecierea cognitivi (dezvoltam abilitatea de a reinterpreta situatiile prin prisma unor
perspective mai pozitive si adaptative, un angajat care se simte stresat de volumul mare
de munca poate alege sd priveasca aceastd provocare ca o oportunitate de a-si demonstra
competentele) s.a.

- strategii centrate pe raspuns: suprimarea expresiilor si reglarea emotiilor
(invatam sa ascundem expresiile emotionale atunci cand este necesar, chiar daca ele sunt
intense in interior. De exemplu, un manager care se simte iritat de intarzierile repetate
ale unui angajat poate alege sa isi ascundd furia si sd comunice Intr-o maniera
profesionistd, or un angajat care se simte iritat de o remarca critica a unui coleg poate
respira adanc si numadra pand la zece inainte de a raspunde); reevaluarea cognitivi
(dezvoltam abilitatea de a reinterpreta si a da o semnificatie mai adaptativa emotiilor pe
care le traim, cand ne simtim foarte nervosi inainte de o prezentare importanta putem
alege intelegerea acestei stari ca semn al implicarii si motivatiei, in loc sa o percepem ca
pe o amenintare); exprimarea emotiilor (cand impartasim expres si constructiv emotiile
traite, atat cele pozitive, cat si cele negative, putem alege sa comunicam deschis echipei,
colegilor atunci cand ne simtim frustrati de o intarziere la un termen limita, explicand
totodata asteptdrile si solutiile propuse); perspective multiple, (adoptam multiple
perspective atunci cand ne confruntdm cu situatii incdrcate emotional, incercand sa
intelegem punctul de vedere al celorlalti, manifestand empatie si cautand solutii); actiuni
empatice (manifestdim compasiune si actiondm empatic atunci cand observam emotiile
celorlalti) etc.

Pe dimensiunile validate ale rezilientei, s-a constatat: adaptabilitate (capacitatea

crescutd de adaptare la schimbare (+34%); flexibilitatea cognitivd si comportamentald
sporitd (+36%); recuperare (capacitate imbunatatitd de revenire dupa esecuri (+25%);
timp redus de recuperare dupa situatii stresante (-30%); mentinerea echilibrului
emotional in situatii dificile (+37%); dezvoltarea Post-Adversitate (cresterea personala
dupa provocari (+30%); invatarea acceleratda din experiente dificile (+36%);
transformarea pozitivd a adversitatii (+23%). Aceste concluzii evidentiaza impactul
semnificativ al rezilientei asupra performantei profesionale, beneficiile multiple la nivel

individual si organizational, dar si importanta dezvoltarii sistematice a rezilientei ca
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strategii organizationala.

Analiza mecanismelor prin care interactiunea dintre componentele triadei
emotionale influenteaza succesul profesional releva o serie de aspecte importante:

In primul rind, interactiunea dintre inteligenta emotionald, reglarea emotional si
rezilienta functioneaza ca un sistem integrat. Studiul demonstreaza ca autocunoasterea,
ca element al inteligentei emotionale, faciliteaza o mai bund autoreglare emotional, care
la randul sau intareste capacitatea de rezilientd. Acest efect sinergic se manifesta prin
imbunatatirea cu 45% a constientizdrii emotionale si cresterea cu 42% a controlului
emotional.

Al doilea mecanism identificat este cel al autoreglarii, care actioneazd ca un
facilitator Intre constientizarea emotionala si performanta profesionala. Cercetarea arata
ca persoanele care 1si dezvolta strategii eficiente de reglare emotionala — atat cele
centrate pe antecedente (selectarea si modificarea situatiilor), cat si cele centrate pe
raspuns (gestionarea expresiilor emotionale) — demonstreazd o capacitate sporitd de
adaptare la situatii profesionale provocatoare, reflectatd in cresterea cu 45% a
adaptabilitatii.

Un al treilea mecanism esential este reprezentat de interactiunea dintre empatie si
rezilientd. Studiul accentueaza cd dezvoltarea empatiei (+38% in intelegerea celorlalti)
contribuie la consolidarea rezilientei organizationale (+35%), creand un ciclu pozitiv de
feedback care sustine performanta profesionald. Aceasta interactiune se manifesta prin
imbunatatirea comunicarii eficiente (+45%) si reducerea conflictelor (-35%).

Mai mult, cercetarea evidentiaza cd aceste mecanisme opereaza simultan si se
potenteaza reciproc. De exemplu, cand autocunoasterea (crescuta cu 45%) se combina
cu autoreglarea (imbunatatitad cu 42%), rezultd o crestere semnificativa a eficientei in
sarcini (+28%) si a calitatii serviciilor (+32%). Aceastd interactiune complexa
demonstreaza ca succesul profesional nu este rezultatul unei singure componente, ci al
functiondrii armonioase a intregii triade emotionale.

Un alt aspect important al mecanismelor identificate este capacitatea lor de a
influenta atat performanta individuala, cat si cea organizationald. La nivel individual,

interactiunea componentelor triadei conduce la cresterea motivatiei intrinseci (+42%) si
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a initiativei personale (+33%). La nivel organizational, aceasta se traduce prin
imbunatatirea satisfactiei profesionale (+45%) si cresterea retentiei personalului
(+30%).

Intelegerea acestor mecanisme ofera baze solide pentru dezvoltarea programelor
de training si interventie organizationald, subliniind importanta abordarii integrate in
dezvoltarea competentelor emotionale pentru optimizarea succesului profesional.
Rezultatele sugereaza cd investitia in dezvoltarea simultana a tuturor componentelor
triadei emotionale produce efecte mai puternice decat focalizarea pe componente
individuale.

Concluzii

Cercetarea asupra impactului triadei emotionale in mediul profesional a evidentiat
rezultate remarcabile pe multiple dimensiuni ale performantei organizationale si
dezvoltarii individuale. Studiul demonstreaza ca implementarea strategiilor bazate pe
inteligenta emotionald, reglarea emotionalda si rezilientd genereazad imbunatatiri
semnificative in patru arii cheie.

La nivel de performantd profesionald, s-au inregistrat cresteri substantiale ale
productivitatii cu pand la 30%, insotite de o optimizare a eficientei in sarcini de 28% si
o Imbunatdtire a calitdtii serviciilor cu 32%. Simultan, s-a observat o reducere
semnificativa a erorilor profesionale cu 35%, ceea ce indica o mai bund focalizare si
atentie la detalii.

In ceea ce priveste dezvoltarea competentelor, rezultatele arati progrese
remarcabile Tn capacitatea decizionala (+40%) si in abilitatile de rezolvare a problemelor
(+35%). De asemenea, s-a constatat o crestere semnificativa a adaptabilitatii (+45%) si
o optimizare a gestionarii timpului (+25%), demonstrand ca dezvoltarea emotionala
contribuie direct la Tmbunatatirea abilitatilor profesionale esentiale.

Pe dimensiunea dezvoltarii personale si leadership, cercetarea relevd cresteri
importante in auto-eficacitate (+38%) si motivatie intrinsecd (+42%). Abilitatile de
leadership s-au Tmbunatatit cu 38%, iar capacitdtile de mentoring au crescut cu 40%,
indicand o dezvoltare holistica a competentelor de conducere si ghidare a echipelor.

O constatare pretioasa este cd impactul organizational s-a manifestat prin cresterea
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semnificativa a satisfactiei profesionale (+45%) si imbunatatirea retentiei personalului
(+30%). In mod notabil, s-au inregistrat reduceri substantiale ale nivelului de stres (-
45%) si ale burnout-ului (-30%), ceea ce sugereaza cd triada emotionald contribuie
semnificativ la crearea unui mediu de lucru mai sandtos si mai sustenabil.

Aceste rezultate demonstreaza ca investitia in dezvoltarea competentelor
emotionale reprezintd o strategie eficientd pentru optimizarea performantei
organizationale, avand beneficii multiple atét la nivel individual, cat si la nivelul intregii
organizatii. Impactul pozitiv se manifestd nu doar in indicatori de performantd
masurabili, ci si 1n aspecte calitative precum bundstarea angajatilor si cultura
organizationala.

In concluzie la demersul stiintific prezentat, sustinem ci studiul realizat valideaza
rolul fundamental al triadei emotionale in arhitectura succesului profesional, oferind un
cadru teoretic si practic pentru dezvoltarea programelor de training si dezvoltare
profesionald. Rezultatele sugereaza ca investitia Tn dezvoltarea acestor competente
emotionale reprezinta o strategie eficientd pentru optimizarea performantei individuale
si organizationale, cu beneficii masurabile atat in indicatori cantitativi, cat si in aspecte
calitative ale activitatii profesionale. Aceste constatari deschid noi perspective pentru
cercetari viitoare si dezvoltarea unor instrumente specifice de masurare si monitorizare
a progresului in implementarea strategiilor bazate pe triada emotionald in context

organizational.
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Abstract: Communication and social skills of nurses are essential elements in ensuring
quality care and creating a positive experience for patients. In this study, we aim to assess the
level of development of nurses' social skills and their perception of communication in
interactions with patients, using the online questionnaire survey method. Our sample included
104 nurses from various specialties and medical units. Through a structured questionnaire with
9 questions and several answer options, we observed their perceptions and experiences regarding
communication with patients and their comfort level in social interactions. Analysis of the data
revealed that most respondents recognized the importance of social skills in nursing and
expressed a desire to improve their communication skills. Patient feedback has been identified
as an effective measure for evaluating the effectiveness of social skills training, suggesting that
improving the doctor-patient relationship may lead to greater patient satisfaction and increased
adherence to treatment.

Keywords: social skills, communication, nurses.

Rezumat: Comunicarea si abilitatile sociale ale asistentilor medicali reprezinta
elemente esentiale 1n asigurarea unei ingrijiri medicale de calitate si in crearea unei experiente
pozitive pentru pacienti. In acest studiu, ne propunem si evaluim nivelul de dezvoltare a
abilitdtilor sociale ale asistentilor medicali si perceptia lor asupra comunicarii in cadrul
interactiunilor cu pacientii, folosind metoda anchetei de tip chestionar online. Esantionul nostru
a inclus 104 asistenti medicali din diverse specializdri si unitdti medicale. Prin intermediul unui
chestionar structurat, cu 9 intrebari si mai multe variante de raspuns, am observat perceptiile si

experientele lor referitoare la comunicarea cu pacientii si la nivelul lor de confort in interactiunile
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sociale. Analiza datelor a relevat ca majoritatea respondentilor au recunoscut importanta
abilitatilor sociale 1n ingrijirea medicala si au exprimat dorinta de a-si imbunatati abilitétile de
comunicare. Feedback-ul pacientilor a fost identificat ca fiind o masurd eficientd pentru
evaluarea eficacitatii formarii 1n abilitatile sociale, sugerdnd ca imbunétatirea relatiei medic-
pacient poate conduce la 0 mai mare satisfactie a pacientilor si la o aderenta crescuta la tratament.
Cuvinte cheie: abilitati sociale, comunicare, asistenti medicali
Introducere

In domeniul asistentei medicale, comunicarea si abilititile sociale ale personalului
medical joacd un rol important in calitatea serviciilor furnizate si in experienta
pacientului. In aceastd lucrare, ne concentrim asupra organizarii si desfisurdrii unei
cercetari care vizeaza evaluarea abilitatilor sociale ale asistentilor medicali, folosind
metoda anchetei de tip chestionar online. Lucrarea isi propune sa ofere o privire de
ansamblu asupra procesului de organizare si desfasurare a cercetdrii, evidentiind
importanta abilitatilor sociale in practica medicald si relevanta metodei anchetei tip
chestionar online in evaluarea acestora. Analiza rezultatelor obtinute va oferi insight-uri
valoroase pentru imbunatatirea comunicarii si a relatiei medic-pacient in cadrul
sistemului de sanatate.

Material si metode

Organizarea si desfdasurarea cercetarii a inclus utilizarea metodei anchetei tip
chestionar, care a constat in distribuirea a 9 intrebari cu mai multe variante de raspuns,
avand un esantion de 104 respondenti asistenti medicali. Chestionarul a fost conceput in
format electronic pentru a permite respondentilor sa rdspunda usor si convenabil. Acest
format online a facilitat colectarea datelor si analiza ulterioara a rezultatelor.

Ipoteza lucrarii

Se presupune ca investigdind dezvoltarea abilitatilor sociale ale asistentilor
medicali, se va constata o imbunatatire semnificativa a relatiei lor cu pacientii, ceea ce
va conduce la o mai mare satisfactie a pacientului fatd de ingrijirea medicala si la o
aderentd crescuta la tratament.

Scopul lucrarii constd in investigarea si iIntelegerea rolului si importantei

abilitatilor sociale in comunicarea asistentilor medicali.

248



Obiectivele lucrarii:

1. Identificarea rolului abilitatilor sociale In comunicarea asistentilor medicali.

2. Evaluarea impactului abilitatilor sociale asupra experientei pacientului.

3. Investigarea nevoilor si a perspectivelor asistentilor medicali referitoare la
dezvoltarea abilitatilor sociale.

Interpretarea datelor: Interpretarea datelor obtinute in urma cercetdrii asupra
abilitatilor sociale ale asistentilor medicali poate aduce o perspectiva asupra aspectelor

care influenteazd comunicarea si relatia medic-pacient in cadrul sistemului de sandtate.

Care este rolul abilititilor sociale in contextul comuniciirii asistenfilor
medicali?
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personalul
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Fig. 1 Rolul abilitatilor sociale in comunicarea asistentilor medicali

Se poate observa 1n (Fig.1) ca aproximativ 20.2% dintre respondenti considera ca
pacientilor. Aceasta indica importanta acordatd empatiei si sustinerii din partea
personalului medical in gestionarea aspectelor emotionale si psihologice asociate
tratamentului si recuperarii. Aproximativ 42.3% dintre respondenti considerd ca
imbunatatirea cooperarii si increderii in relatia cu personalul medical este un aspect
respectuoasa si transparenta intre pacienti si personalul medical poate contribui
semnificativ la consolidarea acestei relatii si la imbunatatirea experientei lor in cadrul

sistemului de sanatate. Doar 4.8% dintre respondenti considera ca reducerea incidentei

promovarea sanatatii, respectarea drepturilor pacientilor si conservarea resurselor
medicale. Se subliniaza diversitatea nevoilor si preocupdrilor in ceea ce priveste calitatea

st eficienta serviciilor medicale.
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Cum poate influenfa formarea abilitifilor sociale calitaten relafici
medic-pacient?
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tratamentului intervengii
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Fig.2 Calitatea relatiei medic-pacient

Prin cresterea empatiei si a intelegerii reciproce, 4.8% au raspuns cd dezvoltarea
abilitatilor sociale, cum ar fi empatia si ascultarea activa, poate Imbunatati Intelegerea
reciproca intre medic si pacient. Prin punerea in practica a acestor abilitati, medicul poate
sa 1si exprime mai bine empatia fatd de starea si nevoile pacientului, creand astfel o
legatura mai puternica si mai intelegdtoare. Un procent semnificativ de 88.5% dintre
respondenti considera ca formarea abilitdtilor sociale poate imbunititi eficienta
tratamentului medical. O comunicare deschisd si eficienta intre medic si pacient poate
duce la o intelegere mai buna a afectiunii, a planului de tratament si a asteptarilor, ceea
ce poate conduce la o gestionare mai eficientd a bolii si la Imbunatatirea rezultatelor
tratamentului. In ceea ce priveste cresterea numarului de interventii chirurgicale, doar
6.7% au raspuns cad formarea abilitatilor sociale poate contribui la cresterea increderii
pacientului in medic si, implicit, la cresterea probabilitatii de a accepta interventii
chirurgicale necesare. O relatie bazata pe incredere si intelegere reciproca poate reduce
anxietatea si ingrijorarea pacientului in legdtura cu interventiile chirurgicale, facandu-le

mai dispus sa le accepte atunci cand este necesar.

Ce impact poate avea comunicarea eficienta asupra
experientei pacientului in ingrijirea medicala?
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Fig.3 Comunicarea eficienta privind experienta pacientului in Ingrijirea medicala.

In ceea ce priveste Imbundtatirea satisfactiei pacientului, 64.4% de respondenti
considerd ca comunicarea eficienta intre pacient si personalul medical poate duce la o

imbundtdtire semnificativda a satisfactiei pacientului. Prin explicarea clara a
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diagnosticului, a optiunilor de tratament si a procedurilor medicale, precum si prin
ascultarea atentd a preocupdrilor si intrebarilor pacientului, se poate crea un mediu 1n
care pacientul se simte inteles, respectat si Ingrijit, contribuind astfel la o experientd mai
dintre respondenti considera ca comunicarea eficienta poate contribui, de asemenea, la
o gestionare mai eficientd a timpului in clinicd. Prin stabilirea unor proceduri de
comunicare clare si prin gestionarea adecvata a programarilor si a fluxului de pacienti,
personalul medical poate reduce timpul de asteptare al pacientilor in clinicd, ceea ce
poate contribui la o experientd mai placuta si mai eficientd pentru acestia. Reducerea
respectului intre pacient si personalul medical, 27.9% de respondenti considera ca
comunicarea eficienta poate contribui la consolidarea respectului reciproc intre pacient
si personalul medical. Prin furnizarea unei comunicdri deschise, respectuoase si
transparente, se poate construi o relatie bazatd pe incredere si colaborare intre pacient si
personalul medical, evitand astfel posibilele conflicte sau neintelegeri care ar putea

afecta respectul reciproc.

Care dintre urmatoarele metode ar putea fi eficiente in
dezvoltarea abilitatilor sociale ale asistentilor medicali?

65.4 24.8
100 9.8
- V4 Pl

Simulari de Cursuri teoretice Lecturi online
situatii clinice fard practica

Fig.4 Metode eficiente in dezvoltarea abilitatilor sociale

In ceea ce privesc simulirile de situatii clinice, doar 65.4% dintre respondenti
sugereaza cd aceastd metoda este considerata eficientd in dezvoltarea abilitdtilor sociale
ale asistentilor medicali. Acest rezultat aratd ca experienta practicd si interactivd In
simularea scenariilor reale din mediul clinic este valorizatd ca metoda eficientd de
invatare. 9.8% dintre respondenti sugereaza ca metoda cursurilor teoretice fara practica
nu este considerata foarte eficientd In dezvoltarea abilitatilor sociale ale asistentilor
medicali. Aceasta poate indica faptul cd invatarea exclusiv teoreticd, fara aplicare
practica sau interactiune directa, nu oferd un cadru optim pentru dezvoltarea acestor

abilitati. Procentul moderat de 24,8% dintre respondenti sugereaza ca lecturile online
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poate fi consideratd utila in dezvoltarea abilitatilor sociale, dar nu la fel de eficienta ca
simuldrile de situatii clinice. Aceasta ar putea indica faptul ca resursele online pot oferi
cunostinte teoretice si informatii suplimentare, dar nu ofera experienta practica si

interactiunea directd necesara pentru dezvoltarea abilitatilor sociale.

Ce beneficii pot aduce asistentii medicali prin dezvoltarea

competenjelor sociale?
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imbunaratirea relatiei  Imbunftatirea relatiei  Reducerca timpului
cu colegii cu pacientii petrecut la birou

Fig.5 Beneficii privind dezvoltarea competentelor sociale

Un procent de 57.2% dintre respondenti considerd ca o competentd sociald
dezvoltatd poate imbundtati semnificativ relatia asistentilor medicali cu pacientii.
Capacitatea de a comunica eficient, de a arata empatie si de a construi incredere poate
contribui la o interactiune mai pozitiva si mai satisficitoare cu pacientii. in ceea ce
priveste imbunatatirea relatiei cu colegii, 12.3% dintre respondenti considera ca
dezvoltarea competentelor sociale poate contribui la consolidarea relatiilor intre
asistentii medicali si colegii lor de munca. Abilitatile de comunicare si colaborare pot
imbunatati eficienta echipei medicale si pot promova un mediu de lucru mai armonios
si mai cooperant. Doar 30.5% dintre respondenti considerd cd reducerea timpului
petrecut la birou este mai putin mentionatd, deoarece dezvoltarea competentelor sociale
poate, intr-un fel, contribui la reducerea timpului petrecut la birou prin Imbunatatirea
comunicdrii si a eficientei in gestionarea sarcinilor. O comunicare mai eficientd poate
duce la rezolvarea mai rapida a problemelor si la evitarea neintelegerilor, ceea ce poate
conduce la o distributie mai eficientd a muncii si, implicit, la o reducere a timpului

petrecut la birou.

Cum pot influenta abilitatile sociale rezultatele
tratamentului medical?

Fig.6 Influenta abilitatilor sociale
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Prin cresterea respectului pacientului fata de indicatiile medicale, 63.1% dintre
respondenti considerd cd abilitatile sociale dezvoltate ale personalului medical pot
contribui la stabilirea unei relatii de incredere si respect reciproc intre medic si pacient.
Prin cresterea numarului de efecte secundare ale tratamentului, doar 3.9% dintre
respondenti considerd ca este contraintuitiv, abilitatile sociale inadecvate ale
personalului medical pot contribui la aparitia unui numar mai mare de efecte secundare
ale tratamentului. O comunicare deficitara sau o lipsa de empatie pot duce la
neintelegerea sau subestimarea preocupdrilor si nevoilor pacientului, ceea ce poate
afecta administrarea adecvata a tratamentului si poate creste probabilitatea aparitiei
efectelor secundare. 33% dintre respondenti considera ca, in unele cazuri, abilitatile
sociale ale personalului medical pot influenta costul tratamentului. O comunicare
eficienta si o relatie solida medic-pacient pot duce la o intelegere clard a optiunilor de
tratament si a planului de ingrijire, ceea ce poate reduce nevoia de proceduri sau
interventii costisitoare si poate contribui astfel la reducerea costurilor tratamentului.

Care este efectul unei comunicari deficitarein
asistenta medicala?

Seriesl

Reducerea

frecventei vizitelor

personalul medical pacientului la medic

Fig. 7 Efectele comunicarii deficitare

47.1% dintre respondenti considerd cd o comunicare deficitard poate duce la
neintelegerea sau confuzia cu privire la diagnostic, tratament sau proceduri, ceea ce
poate submina increderea pacientului in competenta si abilitétile personalului medical.
In ceea ce priveste reducerea frecventei vizitelor pacientului la medic, 31.7% de
respondenti considerd ca comunicarea este deficitara, pacientul poate simti ca nu este
ascultat sau ca nu isi poate exprima adecvat nevoile si preocupdrile. Aceasta poate duce
la evitarea sau reducerea frecventei vizitelor la medic, ceea ce poate afecta negativ
managementul sanatatii si prevenirea bolilor. Un procent destul de mare — 21.2% de

respondenti considera, contrar asteptarilor, cd o comunicare deficitard poate duce uneori
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la o crestere a satisfactiei pacientului. Acest lucru poate fi explicat de faptul ca anumiti
pacienti pot avea asteptari reduse sau pot considera cd o comunicare incompletd sau

superficiald este suficienta.

Fig.8 Importanta relatiei medic-pacient

Un procent 85.5% de respondenti considerd ca o relatie solidd si bazatd pe
incredere intre medic si pacient poate influenta pozitiv respectul si increderea pacientului
in tratamentul propus. Atunci cand pacientul simte ca este ascultat, inteles si respectat
de catre medic, este mai probabil sa fie cooperant si sa adere la planul de tratament
recomandat, ceea ce poate contribui la Tmbunatétirea rezultatelor si a prognosticului
medical. 13.2% dintre respondenti considera ca experienta clinica sugereaza ca relatia
dintre medic si pacient poate avea un impact semnificativ asupra rezultatelor
tratamentului. O comunicare eficientd, o relatie de incredere si respect reciproc pot
contribui la o colaborare mai bund intre medic si pacient, ceea ce poate imbundtati
aderenta la tratament si rezultatele acestuia, iar 1.3% de respondenti afirmd ca

importanta relatiei dintre medic si pacient este irelevantd in ingrijirea pacientului

Cum ar putea fi misurati eficacitatea formélrii in abilitdtile sociale

pentru asistentii medicali?

84.3

Prin feedback-ul Prin numirul de
pacientilor proceduri medicale

efectuate

Fig. 9 Eficacitatea formarii in abilitatile sociale

Prin feedback-ul pacientilor, doar 84.3% dintre respondenti consider ca asistentii
medicali pot fi evaluati prin intermediul feedback-ului direct oferit de pacienti in

legdtura cu calitatea comunicarii si a relatiei medic-pacient. Acest feedback poate fi
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colectat prin intermediul chestionarelor de satisfactie a pacientilor, interviurilor sau
sondajelor online, care pot evalua nivelul de empatie, respect, claritate si deschidere in
comunicarea asistentilor medicali. In ceea ce priveste numarul de proceduri medicale
efectuate doar 15.7% dintre respondenti considerd ca acest aspect poate fi relevant in
anumite contexte, el nu oferd o masura directa a eficacitatii formarii 1n abilitdti sociale.
Numarul de proceduri medicale efectuate poate fi influentat de mai multi factori, inclusiv
de complexitatea cazurilor si de cerintele organizationale, deci nu reflectd neaparat
abilitatile sociale ale personalului medical. Prin numarul de concedii medicale luate de
asistentii medical, 0% aratd ca acest indicator nu este relevant pentru masurarea
eficacitatii formarii in abilitati sociale. Concediile medicale pot fi luate din motive
variate, cum ar fi probleme de sdnatate personale sau stres profesional, si nu sunt
neaparat legate de calitatea abilitétilor sociale ale asistentilor medicali.

Concluzii
1.  Comunicarea eficienta si relatia de incredere Intre medic si pacient sunt cruciale
in asistenta medicald. Aceste aspecte influenteaza direct respectul si increderea
pacientului In tratament, contribuind la imbunatatirea aderentei la tratament si a
rezultatelor acestuia.
2. Dezvoltarea abilitatilor sociale ale personalului medical poate aduce multiple
beneficii, inclusiv imbunatatirea relatiilor cu pacientii si colegii, reducerea frecventei
vizitelor pacientului la medic si 0 mai buna gestionare a costurilor tratamentului.
3. Metodele eficiente de dezvoltare a abilitatilor sociale includ simuldrile de situatii
clinice, care sunt considerate cele mai eficiente, urmate de resursele online. Cursurile
teoretice fard practicd sunt considerate mai putin eficiente in acest sens.
4.  Relatia medic-pacient nu trebuie subestimatd in asistenta medicala, deoarece
influenteaza puternic rezultatele tratamentului si experienta pacientului in sistemul de
sanatate. O comunicare deficitard poate duce la scaderea increderii pacientului si poate
afecta aderenta la tratament.
5. Imbunatitirea abilitatilor sociale ale personalului medical si accentul pe o

comunicare eficientd si empatica ar trebui sa fie prioritati in pregatirea si dezvoltarea
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profesionald a asistentilor medicali, in scopul de a asigura ingrijirea medicala de calitate

si de a construi relatii solide si de incredere cu pacientii.
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Abstract: The digital era has reshaped the didactics of psychology by incorporating
technology into the educational process. This study explores the challenges, innovations, and
development directions in teaching psychology, with a focus on new digital methods and tools.
The research analyzes how technological factors affect both the learning process and students'
cognitive abilities, aiming to provide insights into effectively integrating technology into
psychology education. The didactics of psychology is an essential branch in the process of
training future psychologists and in developing the critical, emotional and social thinking skills
of pupils and students. In a global context marked by digitization and rapid socio-economic
changes, the teaching of psychology faces multiple challenges, but also opportunities for
educational innovation. The present article examines current issues in teaching psychology,
theoretical and practical achievements, and directions for development to meet the demands of
the contemporary world.

Keywords: psychological teaching, innovations, development directions, digital tools.

Rezumat: Era digitala a revolutionat didactica psihologiei prin integrarea tehnologiei in
procesul educational. Acest studiu examineaza provocdrile, inovatiile si directiile de dezvoltare
in predarea psihologiei, cu accent pe noile metode si instrumente digitale. Cercetarea analizeaza
cum factorii tehnologici influenteaza atat procesul de invatare, cat si abilitatile cognitive ale
studentilor, urmarind sa ofere o perspectiva asupra integrarii eficiente a tehnologiei in formarea
psihologica. Didactica psihologiei reprezintd o ramurd esentiald in procesul de formare a

viitorilor psihologi si in dezvoltarea abilitatilor de gandire criticd, emotionald si sociald ale
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elevilor si studentilor. Intr-un context global, marcat de digitalizare si schimbiri rapide socio-
economice, didactica psihologiei se confrunta cu multiple provocari, dar si cu oportunitati de
inovatie educationald. Articolul de fata examineaza problemele actuale n predarea psihologiei,
realizarile teoretice si practice, precum si directiile de dezvoltare pentru a raspunde cerintelor
lumii contemporane.

Cuvinte cheie: didactica psihologica, inovatii, directii de dezoltare, instrumente digitale.

Cadrul Teoretic

Evolutia tehnologica din ultimele decenii a schimbat paradigmele educationale,
inclusiv in domeniul psihologiei. Teoria cognitivd a invatarii, dezvoltatd de autori
precum Piaget, Vygotsky si Bruner, evidentiaza importanta interactiunilor si a
contextului social in dezvoltarea cognitiva, iar mediile digitale creeaza contexte noi de
invatare [14], [22]. Teoriile constructioniste si constructiviste, precum si cele
socioculturale sugereaza ca tehnologia poate Imbunatati intelegerea si dezvoltarea unor
concepte complexe prin experiente interactive [3].

Digitalizarea rapida a educatiei a deschis noi oportunititi pentru predarea
psihologiei, insd nu fara provocari. Multi profesori se confruntd cu dificultdti in
adoptarea eficienta a tehnologiei in predare. Studii recente aratd ca predarea online si
utilizarea resurselor digitale sunt incd insuficient integrate in curriculumul traditional, in
special in tarile in curs de dezvoltare [16, pp. 2053-2066]. Desi tehnologia ofera acces
rapid la resurse si metode interactive, multi profesori se simt nepregatiti sa foloseasca
aceste instrumente eficient [11, pp. 1-13]. Elevii si studentii de astazi, nativi digitali, au
obiceiuri de invatare semnificativ diferite de cele ale generatiilor anterioare. In locul
metodelor de predare frontala, acestia au nevoie de abordari interactive si personalizate
care sd le capteze atentia si sd le dezvolte abilitatile psihologice aplicabile in viata
cotidiana [13]. Totusi, multi profesori intdmpina dificultéti in adaptarea metodelor lor la
aceste nevoi, iar lipsa unei pregatiri adecvate in didactica digitald contribuie la aceasta
problema.

Un alt obstacol il constituie supraincarcarea curriculumului cu teorii si modele
care, desi fundamentale, pot deveni obositoare si greu de aplicat practic. Invitarea

psihologiei implica o multitudine de concepte care nu sunt intotdeauna relevante pentru
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viata cotidiana a elevilor, iar accentul excesiv pe teorie poate descuraja implicarea activa
[1].

In contextul didacticii psihologiei, provocirile includ adaptarea metodelor de
predare traditionale la noile medii de Invatare. Studiile arata cd platformele online,
realitatea virtuald si alte instrumente digitale pot contribui la o Tnvatare mai interactiva
si personalizatda [12], [7]. Totusi, riscurile includ supraincarcarea cognitiva, lipsa de
motivatie intrinseca si dificultatea in mentinerea atentiei pe termen lung [10], [19].
Literatura subliniaza si necesitatea de a intelege impactul pe care tehnologia il are asupra
abilitatilor sociale si empatice ale studentilor, care pot fi influentate negativ de lipsa
interactiunilor fizice [21], [3]. De asemenea, platformele educationale digitale permit
personalizarea Invatarii prin inteligenta artificiala, algoritmi care faciliteaza feedback-ul
si adaptarea continutului educational [4], [6].

O realizare notabila in didactica psihologiei este dezvoltarea unor metode active,
cum ar fi Invatarea experientiald si jocurile de rol. Aceste metode permit elevilor sa
aplice cunostintele psihologice n contexte practice, dezvoltandu-si astfel atat abilitatile
cognitive, cat si cele emotionale [5]. De exemplu, simuldrile din cadrul cursurilor de
psihologie clinicd permit studentilor sa exerseze interventiile psihoterapeutice intr-un
mediu controlat, dar realist [15].

Un alt progres major este integrarea psihologiei pozitive in educatie. Aceasta
abordare se concentreaza pe dezvoltarea stdrii de bine a elevilor si cultivarea unei
mentalitdti de crestere, axata pe imbundtatirea abilitatilor emotionale si relationale [18].
Implementarea tehnicilor de psihologie pozitiva in sala de clasa a condus la rezultate
notabile in reducerea stresului elevilor si imbunatatirea performantelor lor academice

[20, pp. 75-90].

intrebirile si obiectivele cercetirii
Principalele intrebari de cercetare sunt:
1. Cum influenteaza tehnologia procesul de invatare in psihologie?
2. Care sunt efectele utilizarii unor metode de predare inovatoare asupra abilitdtilor

cognitive si sociale ale studentilor?
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3. Care sunt principalele provocdri intdmpinate de profesorii de psihologie in
integrarea tehnologiei?
Obiectivele cercetarii sunt:
1. Identificarea metodelor si instrumentelor tehnologice folosite in didactica
psihologiei.
2. Evaluarea eficientei diferitelor metode de predare digitala.

3. Propunerea unor directii de dezvoltare pentru un cadru didactic adaptat erei digitale.

Metodologia cercetarii

Studiul se bazeaza pe o metodologie mixta, care include atat metode calitative, cat
si cantitative. In prima etapa, s-a realizat o analizd a literaturii pentru a identifica
principalele inovatii tehnologice din domeniul didacticii psihologiei. A doua etapa a
inclus un chestionar aplicat unui esantion de 150 de studenti si 20 de profesori de
psihologie pentru a evalua perceptiile si experientele lor privind utilizarea tehnologiei in
educatie si pentru a Intelege provocarile si oportunitdtile observate 1n predarea
psihologiei prin metode digitale. Datele cantitative au fost analizate folosind statistici
descriptive si teste de corelatie, iar datele calitative au fost interpretate prin analiza
tematica, oferind perspective asupra integrarii tehnologice eficiente in educatia
psihologica, selectati din randul celor care au completat chestionarul. Aceste interviuri
au urmadrit sa exploreze:

o Opinie personald asupra eficientei noilor metode pedagogice.

. Exemple de bune practici in predarea psihologiei cu ajutorul tehnologiei.

o Dificultati specifice legate de infrastructura tehnologica, accesul la resurse si
adaptarea la nevoile elevilor nativi digitali.

In acelasi timp, cercetarea a inclus o analizi a materialelor curriculare si a
resurselor educationale digitale utilizate in cadrul cursurilor de psihologie. Aceasta
analiza a evaluat gradul de interactivitate si relevantd al acestor resurse in raport cu
obiectivele educationale.

Privind datele cantitative colectate din chestionare au fost analizate folosind

software statistic pentru a identifica corelatii semnificative Intre utilizarea tehnologiei si
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eficienta perceputa a predarii. Datele calitative din interviuri au fost codificate tematic
pentru a descoperi tiparele si tendintele dominante legate de provocarile si realizarile in

didactica psihologiei.

Rezultatele cercetarii
1. Din chestionarele completate, 65% dintre profesori au raportat ca utilizeaza in mod
frecvent tehnologii digitale in procesul de predare, cum ar fi platformele de nvatare
online si resursele multimedia. Cu toate acestea, 45% dintre acestia au mentionat cd nu
au primit o pregatire adecvata pentru a folosi tehnologia in mod optim in predare, ceea
ce evidentiaza nevoia de educatie continud pentru cadrele didactice.
2. Cercetarea a ardtat cd metodele active si experientiale, cum ar fi simularile si
jocurile de rol, au avut cel mai mare succes in invatarea psihologiei. 85% dintre studenti
au declarat ca prefera aceste metode 1n locul celor traditionale, iar profesorii au observat
o crestere semnificativa a implicdrii elevilor cand au fost utilizate aceste abordari.
3. Rezultatele sugereaza ca studentii percep utilizarea tehnologiei ca fiind benefica
pentru Invatarea psihologiei, mai ales prin intermediul platformelor interactive si
resurselor multimedia. De asemenea, profesorii observa o crestere a motivatiei si a
interesului studentilor, dar Intdmpina dificultati in gestionarea timpului si a atentiei In
mediul digital.
4. In ciuda beneficiilor evidente, ambele grupuri au semnalat riscuri precum scaderea
abilitatilor de concentrare si dificultatile In mentinerea unei interactiuni autentice. De
asemenea, s-au evidentiat diferente intre perceptiile asupra eficientei invatarii prin
metode traditionale fatd de cele digitale, cu un procent semnificativ favorizand o
abordare combinata.
5. Interviurile au evidentiat ca lipsa infrastructurii tehnologice si a accesului egal la
resurse digitale continud sa fie o problemd majora, in special in zonele rurale. De
asemenea, unii profesori au exprimat dificultati Tn mentinerea echilibrului intre
continutul teoretic traditional si noile metode pedagogice interactive.
6.  Cercetarea sugereaza ca inteligenta artificiala si realitatea virtuald au potentialul

de a transforma radical predarea psihologiei in viitor, permitand o personalizare sporitd
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a continutului educational si o interactivitate mai mare. Totusi, profesorii au subliniat ca
implementarea acestor tehnologii necesita o investitie semnificativa in formarea cadrelor

didactice si in infrastructura.

Concluzii

Studiul evidentiaza cad era digitalda aduce atat oportunitati, cat si provocari in
didactica psihologiei. Tehnologia oferd o cale de personalizare si accesibilitate in
educatie, dar vine cu riscuri asupra dezvoltarii abilitatilor sociale. Pentru o didactica a
psihologiei eficienta, este recomandata o abordare hibrida, care sd combine avantajele
metodelor traditionale si digitale. In concluzie, cercetarea a confirmat faptul ca
integrarea tehnologiei in didactica psihologiei este un pas inevitabil si necesar, dar
succesul acestei tranzitii depinde Tn mare masura de resursele disponibile si de educatia
continua a profesorilor. In continuare, studiile viitoare ar trebui sa exploreze metode de
optimizare a interactiunii digitale si de adaptare a curriculei psihologice la era
tehnologica.

Didactica psihologiei se afla intr-un moment crucial de transformare, fiind
necesard adaptarea constanta la noile realitdti tehnologice si sociale. Desi provocarile
actuale, precum integrarea tehnologiei si adaptarea metodelor la generatiile digitale, sunt
semnificative, inovatiile in predare oferd oportunitdti valoroase. Directiile de dezvoltare,
incluzand personalizarea invatarii prin tehnologii emergente si adoptarea unei abordari
interdisciplinare, vor contribui la formarea unor studenti mai bine pregatiti pentru
realitdtile complexe ale lumii contemporane.

Viitorul didacticii psihologiei va fi influentat in mod semnificativ de noile
tehnologii emergente, cum ar fi inteligenta artificiala si realitatea virtuala. Aceste
tehnologii au potentialul de a personaliza invatarea, adaptand continutul in functie de
stilul de invatare si nivelul de competenta al fiecarui elev [8]. De exemplu, inteligenta
artificiald poate facilita diagnosticarea problemelor de invatare si oferirea de feedback
personalizat, in timp ce realitatea virtuald permite simuldri detaliate ale interactiunilor

psihologice [9, pp. 1141-1164].
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Un alt domeniu promititor este dezvoltarea abordarilor interdisciplinare in
predarea psihologiei. Colaborarea dintre psihologie si alte discipline, cum ar fi
neurostiintele, sociologia sau biologia, poate oferi elevilor o viziune holistica asupra
problemelor umane complexe [2]. O astfel de abordare nu doar ca imbogateste
cunostintele elevilor, dar si le permite sa vada aplicatiile practice ale psihologiei in
diverse domenii.

Pentru a tine pasul cu evolutiile din psihologie si tehnologie, este esential ca
profesorii sa beneficieze de programe de dezvoltare profesionald continua. Acestea
trebuie sd includa atat notiuni teoretice actualizate, cat si instruire practicd in utilizarea

tehnologiilor emergente in predare [17].
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Abstract

The article examines the psychological characteristics of elderly individuals, specifically
those in the "third age" category. Today, one-third of the population is of retirement age, and
this segment is growing annually. Some retirees experience destructive personality changes,
while others maintain personal integrity. This study aims to identify the mental traits of elderly
individuals who preserve such integrity. We analyzed changes in intellectual abilities, the impact
of health on quality of life, and the importance of life meaning for the elderly. Our findings
suggest that individuals showing personal integrity fit into the "third age" phase, defined as the
retirement period up to any loss of legal capacity, where full self-realization is possible. This
phase is marked by a capacity to create a new identity, distinct from typical elderly stereotypes.
Key factors in forming this identity include the ability to resist negative aging stereotypes and a
robust internal motivation to assume responsibility for past accomplishments. Our study
concludes that psychological traits of third-age individuals include a strong sense of life purpose,
good health, positive self-esteem, as well as well-maintained fluid intelligence and developed
crystallized intelligence.

Keywords: elderly; psychological characteristics; stereotypes; third age.

Rezumat

Articolul examineaza caracteristicile psihologice ale persoanelor varstnice, in special ale
celor din categoria ,,varstei a treia”. Astazi, o treime din populatie este la varsta pensionarii, iar
acest segment creste anual. Unii pensionari experimenteazd schimbari distructive de

personalitate, in timp ce altii isi mentin integritatea personald. Studiul de fata isi propune sa
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identifice trasaturile mentale ale persoanelor varstnice care pastreaza aceasta integritate. Am
analizat schimbdrile in abilitatile intelectuale, impactul sanatatii asupra calitatii vietii si
importanta sensului vietii pentru varstnici. Constatdrile noastre sugereaza ca persoanele care
demonstreaza integritate personald se incadreaza in faza ,,varstei a treia”, definita ca perioada de
la pensionare pana la eventualele pierderi de capacitate legald, Tn care este posibila auto-
realizarea completa. Aceasta etapa este caracterizatd prin capacitatea de a crea o noua identitate,
diferita de stereotipurile tipice asociate batranetii. Factorii-cheie In formarea acestei identitati
includ capacitatea de a rezista stereotipurilor negative legate de imbatranire si o motivatie interna
solidd de a-si asuma responsabilitatea pentru realizarile trecute. Studiul nostru conchide ca
trasaturile psihologice ale persoanelor din varsta a treia includ un puternic sens al scopului in
viata, o stare de sandtate bund, o stima de sine pozitiva, precum si o inteligenta fluidd mentinuta
si o inteligenta cristalizata dezvoltata.
Cuvinte-cheie: persoane in varsta; caracteristici psihologice; stereotipuri;

varsta a treia.

Introducere

In ultimele decenii, Republica Moldova se confruntd cu multiple provocari ale
imbatranirii demografice rapide, in contextul unei scaderi in ritmuri alerte a numarului
populatiei cu resedintd obisnuitd, cauzatd de nivelul Tnalt al scaderii naturale si al
migratiel externe. Doar in ultimii 8 ani, populatia cu resedintd obisnuita a tarii a scazut
cu 265,5 mii de persoane sau cu 9,3%, de la 2,9 milioane (anul 2014) pana la 2,6 milioane
(anul 2022). Pe fundalul acestei descresteri a efectivului populatiei, asistam la o
imbitranire a acesteia, accentuati in special dupa anii 2000. In perioada 2016-2022,
populatia de 60 de ani si peste a crescut cu peste 4 puncte procentuale si a atins valoarea
de 22,8% (figura 1). Totodata, se inregistreazd o crestere a proportiei persoanelor in
varsta de 65 de ani si peste cu 2,9 puncte procentuale (de la 12,0% pana la 14,9%). Datele
provizorii ale Biroului National de Statistica indica o crestere a coeficientului de
imbdtranire a populatiei spre 1 ianuarie 2023 de pana la 23,8%, fiind cea mai mare

crestere in perioada 2016-2023.
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Figura 1. Coeficientul imbatranirii populatiei, perioada 2016-2022 (%)
Sursa: Biroul National de Statistica

Odata cu cresterea numarului de persoane varstnice, existd o nevoie de adaptare
optimd a persoanelor varstnice la conditiile in schimbare — acest factor determind
relevanta studiului nostru.

Scopul studiului nostru este de a determina caracteristicile psihologice ale
persoanelor de varsta pensionard, care, dupd pensionare, traiesc o viata deplind si raiman
participanti activi in societate.

Pe baza lucrarilor lui D. Wekselr, J. Horn, T. V. Karasevskaya, M. Ch. Mamchits,
O. Gazecka, N. Karuse, S. Haud, am identificat principalele schimbari care apar la varsta
pensiondrii: schimbari in sfera intelectuald; importanta sanatatii asupra calitatii vietii
unei persoane in varstd; importanta semnificatiilor in viata unei persoane in varsta.

Sa incepem analiza noastra prin a lua 1n considerare sfera cognitiva a unei
persoane in varsta. D. Wexclair, care a testat scara sa de inteligenta pe diferite grupe de
varstd, a constatat cd batranetea, in general, se caracterizeaza printr-o scadere a
capacitatii intelectuale generale, care este conditionatd de schimbarile biologice, dar
ulterior s-a descoperit ca abilitdtile verbale rdman la un nivel relativ stabil [16].

Ulterior, pe baza acestor rezultate, J. Horn a emis ipoteza ca aceste rezultate sunt

o consecinta a efectelor diferite ale schimbdrilor legate de varsta asupra indeplinirii
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sarcinilor verbale si non-verbale. Dezvoltand aceasta ipoteza, J. Horn a format teoria
inteligentei fluide si cristalizate. Inteligenta fluida este un domeniu larg al functionarii
intelectului uman, care este legat de abilitati, prin intermediul carora dobandim abilitéti
inductiv, operarea cu imagini spatiale, perceptia de noi conexiuni si relatii, capacitatea
de gandire abstractd. Acest tip de inteligentd depinde de particularitatile sistemului
nervos si este redus treptat de procesul biologic de Tmbatranire a organismului.
Inteligenta cristalizata este asociata cu abilitatile care se formeazad odata cu experienta si
educatia, include constiinta, abilitatile verbale si, in general, bagajul intelectual al unei
persoane acumulat de-a lungul anilor. Inteligenta fluida se deosebeste de inteligenta
rigidd prin capacitatea sa de a se dezvolta pe tot parcursul vietii, atit timp cat exista
capacitatea de a dobandi cunostinte. Pe aceastd baza, inteligenta cristalizata prevaleaza
la persoanele in varsta, dar acest tip depinde de parcursul de viatd al unei persoane [8].
In ceea ce priveste inteligenta fluida, pensionarii au un declin natural al functionarii, dar
s-a constatat ca formarea continud ajutad la mentinerea nivelului general al capacitatii
intelectuale. Ca exemplu, luati In considerare un studiu in care 4 000 de persoane 1n
varstd au fost observate pentru orientarea spatiald si capacitatea de rationament.
Rezultatele au aratat ca 40% dintre subiecti au revenit, cu ajutorul antrenamentului, la
nivelul de performanta la teste pe care il aveau cu 14 ani Tn urma [17].

Putem trage concluzia intermediard ca inteligenta persoanelor aflate la varsta
pensionarii este influentatd atat de traseul de viata parcurs, care se exprima in bagajul

intelectual (inteligenta fluida), cat si de tranzitia unei abilitati atat de semnificative.

O alta caracteristica semnificativa pentru orice persoana in varsta este cu siguranta
starea de sanatate. Dupd cum aratd cercetarile lui M. C. Mamchits, starea de sanatate
este un factor care afecteaza calitatea vietii persoanelor in varstd. Rezultatele studiului
aratd ca participantii care nu sufereau de boli cronice au demonstrat indicatori de calitate
a vietii mai ridicati iIn domenii precum starea generald de sdnatate si activitatea fizica

[3]. Un alt studiu realizat de cercetatorii polonezi I. Manecka-Bryli, O. Gajecka et al. a
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examinat modul in care autoevaluarea propriei sanatati este legatd de anumite boli
cronice.

H. Krause aratd ca prezenta cognitiilor negative afecteazd puternic sdnatatea
mentald si somaticd a persoanelor in varsta. In plus, un alt studiu al aceluiasi autor
demonstreaza cd prezenta cognitiilor pozitive permite de a face fata stresului si de a
rezista influentei situatiilor psihotraumatice [12]. Un alt studiu a fost realizat de S. Howd
si L. Dunbolt pe un grup de persoane in varstd cu cancer incurabil. Conform rezultatelor
acestui studiu, ei au ajuns la concluzia ca prezenta scopurilor si formarea lor stau la baza
restabilirii si dezvoltarii sferei de vitalitate. De asemenea, semnificatiile cognitive
pozitive sau negative permit activarea resurselor comportamentale si a strategiilor de
capacitate de viata care Inlesnesc reluarea obiectivelor de viata si ajustari mai realiste la
acestea [11].

In mod firesc, pierderea sensurilor la bitranete este asociati cu pierderea
activitatii profesionale, cu copii deja mari si, in principiu, cu o nevoie mai redusa de a
intretine o familie. Capacitatea de a gasi noi obiective pentru viata lor deosebeste
persoanele in varsta care isi traiesc viata de persoanele in varsta care ,,trdiesc pentru a
vedea”.

Se poate spune cd varstnicii care isi pastreaza personalitatea si traiesc o viatd
fericita si plind de sens dupa pensionare apartin asa-numitei varste a treia.

Autorul ideii celei de-a treia varste, Peter Laslett, a inteles aceasta etapa de varsta
ca neavand un interval de varsta specific, care incepe cu intrarea in varsta de pensionare
si se incheie cu pierderea capacitatii — a patra varsta. P. Laslett descrie varsta a treia ca
fiind punctul culminant sau chiar inflorirea vietii umane, oferind eliberarea de obligatia
de a intretine o familie si de a-si castiga existenta [10].

In lucrarea sa ,,Fresh Map Of Life”, Laslett ofera periodizarea sa pe varste, formati
din patru categorii, reprezentate prin trasaturile caracteristice ale acestei sau acelei
perioade de varsta. Aceasta clasificare are urmatoarea forma [13].

Prima varsta se caracterizeaza prin imaturitate, dependenta de ceilalti, educatie si

socializare a personalitatii. Putem spune cd aceasta este varsta de la nastere pana la
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finalizarea educatiei, in timpul céreia are loc formarea personalitatii si intrarea acesteia
in societate.

A doua varsta se caracterizeaza prin maturitate, independenta, responsabilitate,
nasterea si educarea copiilor, castigarea si acumularea de bani. Cu alte cuvinte, este
perioada cuprinsd intre intrarea in activitatea profesionald si aproximativ varsta de
pensionare, in timpul careia sunt indeplinite sarcinile varstei mijlocii mature: crearea
unei familii, cresterea copiilor si implinirea profesionala.

A treia varsta este caracterizata ca fiind epoca implinirii personale. Este un interval
de varsta cuprins intre varsta de pensionare si pierderea capacitatii, desi existd cazuri in
care autorii au stabilit clar acest interval de varsta. Perioada in sine este caracterizata de
o mai mare libertate si mai putina responsabilitate, de prezenta obiectivelor de viata.

A patra varsta este perioada de dependenta personald de altii, incapacitate si deces.
Aceasta este ultima perioada din aceasta periodizare, care Incepe cu pierderea capacitatii
si se incheie cu moartea [13].

Ne putem referi la periodizarea varstei lui Erik Erikson, in care batranetea este
consideratd pozitiva pentru unii oameni si negativa pentru altii. A opta si ultima etapa
din clasificarea lui Erikson este perioada in care se incheie principala activitate practica
st vine timpul de reflectie si comunicare cu familia si nepotii. Parametrul psihosocial al
acestei perioade se afld Intre plenitudine si disperare. Sentimentul de plenitudine si de
sens al vietii apare la persoana care, privind in urma la viata sa, simte satisfactie. Cei
care isi vad viata ca pe un lant de oportunitati ratate si gafe nefericite realizeaza ca este
prea tarziu sd o ia de la capat si ca nu pot recupera ceea ce au pierdut. O astfel de persoana
este cuprinsa de disperare la gandul modului in care viata sa ar fi putut decurge, dar nu
a facut-o [6].

Conceptul de a treia varsta se coreleaza cu conceptia lui T. V. Sklyarova despre
batranete. T. V. Sklyarova considera batranetea ca o perioada holistica, care poate fi
impartitd in doua etape. Prima parte este legatd de incetarea activitatii profesionale,
asumarea subiectiva a rolului de ,,batran”, care se manifesta prin schimbarea stilului de
viatd, care este schimbat de persoana insasi pentru a corespunde grupei sale de varsta.

De fapt, a treia varsta incepe, de asemenea, cu Incetarea activitdtii profesionale si
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schimbarea stilului de viatd. A doua parte este numita conditionat ,, perioada senila” si
este legatd de imposibilitatea existentei fara ajutor, precum si de a patra varstad. Ambele
etape nu au o perioada clara de manifestare. F. Maugham spune ca varsta a treia devine
o institutie sociala. Ea considerd ca sunt necesare cercetari pentru a determina modul in
care varstnicii construiesc noi perceptii pe baza mediului din noua etapa a vietii si cum
se vor exprima acestea in sfera relatiilor, a identitatii personale, a sanatdtii mentale si
somatice. Alti autori (C. Gillard si P. Higgs) privesc varsta a treia sub un aspect mai larg,
de pe pozitia culturii. Ei sugereaza ca varsta a treia este mai degraba un stil de viata decat
o identitate formata. Gil-lard si Higgs definesc, de asemenea, varsta a treia ca libertate
fatd de constrangerile familiei, recreere constanta, timp pentru auto-realizare si o
oportunitate pentru distractie [7].

Suntem mai Inclinati sa credem ca varsta a treia este asociatd, in primul rand, cu
capacitatea de a forma o noua identitate personald, care va fi diferitd de identitatea unei
persoane in varsta tipice. Pe baza noii identitati, se formeaza deja un nou stil de viata.
Identitatea permite crearea unui stil de viatd care va permite persoanelor in varsta sa
continue sa traiasca o viata plind, poate chiar mai satisfacatoare decat la varsta adulta.
Multi factori pot influenta formarea identitatii unei persoane varstnice, dar subliniem
influenta stereotipurilor sociale ale batranetii si experienta libertatii dobandite dupa
pensionare.

In ceea ce priveste stereotipurile sociale ale batranetii, timp de mai multe secole,
persoana in varsta a fost privita ca ceva inutil din cauza pierderii capacitdtii de a efectua
o munca fizicd grea. Aceastd perceptie este Incd pastratd in societate. Societatea
transmite aceste perceptii persoanelor in varsta, ficandu-le astfel sa se simta inutile si de
prisos. Capacitatea de a rezista perceptiilor negative ale batranetii are, de asemenea, un
impact semnificativ asupra formadrii identitatii. Multi autori subliniaza rolul factorilor
sociali in procesul de imbatranire si in functionarea umana in stadiul de imbatranire. In
primul rand, acesta este legat de asumarea unui nou rol social de pensionar.

De exemplu, medicul englez A. Comfort afirma: ,,Putem Tmbatrani oamenii din
punct de vedere social trimitdndu-i la pensie, putem chiar sid-i imbatranim fizic prin

aceastd metoda, deoarece la o persoana factorii psihici, fizici si sociali se influenteaza
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reciproc intr-o asemenea masurd care ne va surprinde In permanentd, chiar si in era
medicinei psihosomatice” [2].

T. V. Karsaevskaya constatd cd in societate existd o dubld atitudine fatd de
persoanele in varsta: negativd si pozitivd. Atitudinea negativd este exprimata in
reprezentarea persoanei in varsta ca un ,,mormant viu”, atitudinea pozitiva — ca o ,,varsta
de dorit, o perioadd de experientd si intelepciune”. Atitudinile negative fatd de
persoanele in varstd au aparut in primele etape ale dezvoltarii sociale, cand persoanele
in varstd deveneau o povara atunci cand isi Incheiau activitatea activd de protectie si
sustinere; acele vremuri sunt demult apuse, dar prejudecatile inca persista in mintea
occidentalilor. Aceste atitudini au un impact semnificativ asupra comportamentului,
bunastarii si chiar sdnatatii persoanelor in varsta, care se considera inutile si superflue in
societate. De aceea, este necesar sa criticam atitudinile heterofobe. Din punctul de vedere
al atitudinilor umaniste pozitive, este foarte importantd acceptarea valorii sociale a
persoanelor varstnice ca purtatoare de traditii culturale si de patrimoniu etnic [1].

Stereotipul social al batranetii are un mare impact asupra alegerii strategiei de
adaptare la factorul varsta. V. I. Slobodchikov si E. I. Isaev au constatat ca in societatea
moderna imaginea persoanelor in varstd ca fiind impovaratoare si inutile pentru societate
este larg raspandita. Astfel de stereotipuri au un impact negativ asupra sanatatii si
perceptiei de sine a persoanelor in varsta. Ei se considera inutili, se considerd o povara
pentru rudele lor — aceste perceptii sunt baza psihologicd a pasivititii sociale si
profesionale a persoanelor in varsta [5].

Sa analizam mai in detaliu stereotipurile care formeaza imaginea unei persoane in
varsta in societate.

Procesele involutive rapide pe care oamenii le experimenteaza in perioada
postpensionare timpurie sunt rezultatul incapacitatii lor de a rezista influentei puternice
a stereotipurilor sociale. Influenta acestora duce la schimbdri negative in cazul
persoanelor recent active si sandtoase.

M. Breuer si colegii sdi au efectuat un studiu menit sa identifice continutul

stereotipurilor despre persoanele 1n varstd. Folosind metoda analizei cluster a
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fotografiilor si adjectivelor, Breuer a identificat trei tipuri de stereotipuri despre
persoanele 1n varsta in societatea americana:

bunica ,,de moda veche”, ,traditionalista”, ,,ajuta familia”;

om de stat in varsta ,,autoritar”, ,,conservator”, ,,are simtul demnitatii”.

persoana in varsta ,,singuratica”, ,,slaba”, ,,anxioasa”. [2].

Un alt studiu realizat de M. Hammert si T. Garstka a evaluat continutul
stereotipurilor persoanelor in varsta utilizdnd analiza cluster, Insa tipurile care sunt a
priori nu sunt luate in considerare 1n acest studiu. Rezultatele acestui studiu au aratat ca
stereotipurile persoanelor in varstd au o structurid complexa. In ciuda faptului ci au
existat de doud ori mai multe componente negative decat pozitive, cercetdtorii au
evidentiat complexitatea si ambivalenta stereotipurilor despre persoanele in varsta.
Astfel, autorii considera ca caracteristicile ,,pozitive” ale varstnicilor contin un sens
negativ si, dimpotriva, caracteristicile ,,negative” au un continut pozitiv [9].

Din aceste rezultate putem concluziona ca existd o anumitd ambivalenta fatd de
persoanele in varsta. Considerand persoanele in varsta ca membri ai familiei lor, acestea
sunt acceptate intr-o atitudine pozitiva, in timp ce intregul grup social este caracterizat
negativ. De asemenea, perceptiile pozitive ale persoanelor in varstd sunt in esenta
negative. Persoanele 1n varsta nu sunt acceptate de societate, sunt considerate inutile si
incapabile, aceste atitudini au existat incd din primele etape ale existentei societatii, cand
persoanele in varsta nu puteau efectua in mod eficient munca fizica, si exista si astdzi.
Societatea transmite aceste perceptii negative persoanelor in varsta, asigurandu-le astfel
cum ar trebui sa fie un pensionar.

In ceea ce priveste pensionarii care isi triiesc viata in mod activ dupi pensionare,
putem concluziona cad acestia sunt capabili sa isi traiasca batrdnetea conform unui
scenariu individual, mai degrabd decdt sa cedeze stereotipurilor impuse. Aceastd
capacitate poate fi legata de rezilientd ca o operationalizare a ,,curajului existential” sau
a ,,curajului de a fi”. Curajul existential este inteles ca motivatia de a alege viitorul fara
sa ne gandim la trecut si de a fi toleranti cu anxietatea ontologicd, de a primi mai multe
informatii despre lumea din jurul nostru si, pe aceasta baza, de a lua decizii, precum si

de a gisi si consolida sensul vietii [14]. In opinia noastra, motivatia de a alege viitorul
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si de a fi tolerant cu anxietatea ontologicd ne permite sa rezistim imaginii negative a
persoanei 1n varsta.

Sa luam in considerare libertatea pe care persoanele in varsta o dobandesc odata
cu pensionarea. In aceastd privintd, si ne intoarcem la cercetarile lui H. Johnson, care
studiazd modul in care varstnicii trdiesc experienta pensionarii. Libertatea pe care o
dobandesc persoanele in varsta este cu adevarat enormd, nu existd cerinte, nu exista
asteptari ca de la un lucrator care a trebuit sd urmeze reguli specifice pentru cea mai
mare parte a vietii sale. Cel mai interesant este ceea ce Johnson numeste ,,paradoxul
libertatii”. Acest ,,paradox al libertdtii” se manifesta prin faptul cd pensionarul trebuie
sd 1s1 asume responsabilitatea pentru planificarea activitatilor sale zilnice. Acest paradox
se exprima printr-un dezechilibru — inainte de pensionare existau cerinte ridicate ale
muncii, dupd pensionare este inlocuit cu lipsa totala de cerinte. Este un tipar comun
pentru toti pensionarii de a trece de la un exces la un alt exces. Paradoxul este ca
adevarata libertate ia o parte din libertate. Paradoxul in sine provoacd un dezechilibru
intre motivatia intrinsecd si cerintele externe, asteptarile [10]. Un nivel ridicat de
motivatie intrinsecd le permite persoanelor in varsta sa accepte responsabilitatea pentru
ele Insele. Persoana in varsta realizeaza ca toatd activitatea pe care o va desfasura dupa
pensionare depinde in primul rand de ea insasi.

Concluzii

Principalele caracteristici psihologice ale varstei a treia sunt prezenta sensurilor
vietil, sdnatatea bunad si stima de sine pozitiva, precum si inteligenta fluida antrenata si
inteligenta cristalizata dezvoltata.

Studiul acestor caracteristici va face posibild elaborarea unui model psihologic al
unei persoane de varsta a treia.
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Abstract. This article is based on a synthesis of specialized literature in the fields of
psychology and mental health, including studies and research articles published in reputable
academic journals. In the contemporary world, stress has become an omnipresent issue, affecting
individuals of all ages. Emotions, whether positive or negative, play a crucial role in how we
perceive and react to stress. Effective management of these factors is essential for maintaining
overall health and well-being. Stress and emotions are integral parts of human life, influencing
both mental and physical health. We aim to explore various evidence-based strategies for
effectively managing stress and emotions, including mindfulness techniques, physical exercise,
and cognitive-behavioral interventions. Regular physical activity is an effective way to reduce
stress. Relaxation techniques such as deep breathing, yoga, and progressive muscle relaxation
can help reduce physical and mental tension associated with stress. CBT is a form of therapy
that helps individuals identify and change negative thought patterns. Recognizing and accepting
emotions are essential steps in managing them. Emotional intelligence involves the ability to
perceive, use, and manage emotions constructively. Clear and direct expression of needs and
feelings can prevent the buildup of emotional tensions and improve relationships with others.
Mindfulness involves focusing attention on the present moment and accepting it without
judgment. Studies have shown that mindfulness practices can significantly reduce stress levels
and improve emotional regulation.

Keywords: emotion, stress, Cognitive-Behavioral Interventions, mindfulness

Introduction
Stress is a physical, mental, and emotional reaction of the body to any situation
perceived as threatening or challenging. It can be caused by external factors, such as

work pressures, financial problems, or interpersonal conflicts, as well as internal factors,
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such as personal expectations or negative thoughts. Stress can trigger a range of
physiological responses, such as increased heart rate and blood pressure, and can affect
overall health and well-being. Effective stress management is essential for maintaining
physical and mental health.

Theoretical framework

Stress can be seen as a dance of the mind and body, triggered by the invisible
pressure of life's demands. It is that inner tension that pushes us to mobilize our resources
and respond to challenges, whether big or small. Sometimes, stress acts as a vigilant
companion, keeping us sharp and motivated, but other times it can become an
unwelcome guest, overwhelming us with worry and exhaustion. It is a natural yet
complex response that reflects the interaction between our thoughts, emotions, and
physical reactions, in a continuous effort to adapt and survive in the face of change.
Managing stress means finding the balance between letting it guide us and preventing it
from controlling us.

Emotions are complex reactions that involve both psychological and physiological
components, and are triggered by specific events or situations. They can include a wide
range of feelings, such as joy, sadness, fear, anger, surprise, and disgust. Emotions are
often accompanied by physical changes, such as alterations in facial expression, muscle
tone, and heart rate, and can influence our behaviors and decisions. They play a crucial
role in how we perceive and interact with the world around us, contributing to our
adaptation and survival. Managing emotions is important for psychological well-being
and interpersonal relationships.

Emotions can be described as a rainbow of the soul, each shade representing a part
of the human experience. They are those inner vibrations that color our perception of the
world, giving it depth and meaning. Each emotion is like a musical note in a symphony,
some bringing joy and exuberance, others sadness and melancholy, but all contributing
to the complex harmony of our inner lives. They are the silent messengers of our needs
and desires, guiding our decisions and relationships. Emotions connect us to others and
help us navigate the labyrinth of human experiences, inviting us to live authentically and

discover ourselves in depth.
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Everyday stress is indeed an inevitable part of life, and students are no exception.
We will highlight just a few examples of situations that can generate stress among
students. Academic pressure, through expectations of achieving good grades and the
large volume of homework or projects, can be overwhelming. Exams and tests,
competition with peers for academic results, and the challenge of managing time by
balancing study, extracurricular activities, and personal life can also be stressful. Social
pressure, including issues related to bullying or the need to be accepted in a group,
parental expectations, environmental changes, and personal problems—all of these can
affect students' concentration and emotional state. That is why we believe it is important
for students to have access to resources and support to manage stress effectively.

Adolescent students go through a period of identity exploration, trying to define
who they are and what their values are. The desire to be accepted by a certain peer group
can generate feelings of anxiety or insecurity. Students may experience tensions or
conflicts with their parents as they seek more independence and may have difficulties
managing intense emotions, such as anger, sadness, or frustration. Lastly, thoughts about
their career and adult life can also generate anxiety.

Stress and emotions are integral parts of human life, influencing mental and
physical health. We aim to explore various evidence-based strategies for effectively
managing stress and emotions, including mindfulness techniques, physical exercise, and
cognitive-behavioral interventions. Regular physical activity is an effective way to
reduce stress. Relaxation techniques, such as deep breathing, yoga, and progressive
muscle relaxation, can help reduce the physical and mental tension associated with
stress. CBT is a form of therapy that helps individuals identify and change negative
thought patterns. Recognizing and accepting emotions are essential steps in managing
them. Emotional intelligence involves the ability to perceive, use, and manage emotions
constructively. Clearly and directly expressing needs and feelings can prevent the
buildup of emotional tension and improve relationships with others. Mindfulness
involves focusing attention on the present moment and accepting it without judgment.
Studies have shown that mindfulness practices can significantly reduce stress levels and

improve emotional regulation.
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The causes of stress and emotions are numerous, but through this article, we aim
to propose ways to manage them.

Research methodology

Cognitive-Behavioral Interventions (CBT) represent a structured and goal-
oriented therapeutic approach that focuses on identifying and changing negative thought
and behavior patterns. This technique is used to treat a variety of emotional and
behavioral issues, including stress, anxiety, and depression. The basic principles of CBT
include: identifying negative thoughts, challenging and restructuring thoughts,
modifying behaviors, practical exercises and homework assignments, and progress
monitoring. CBT helps individuals recognize their own dysfunctional or distorted
thinking patterns that contribute to their stress or anxiety. Once identified, negative
thoughts are critically evaluated and replaced with more realistic and positive
alternatives. This process involves learning to question the validity of negative thoughts
and to reframe them. CBT also focuses on changing behaviors that support negative
thinking patterns. This may include developing new coping skills and problem-solving
strategies. The therapy often involves practical exercises and homework assignments
that allow individuals to apply new skills in real-life situations. Progress is regularly
monitored to assess the effectiveness of interventions and to adjust the treatment plan if
necessary. CBT is considered effective because it is based on the idea that thoughts,
feelings, and behaviors are interconnected and that changing one element can positively
influence the others. This therapy is often short-term and results-oriented, being
adaptable to meet the specific needs of each individual.

Mindfulness is a mental practice that involves focusing on the present moment
with openness, curiosity, and without judgment. It is often used to reduce stress, enhance
emotional regulation, and improve overall well-being. Mindfulness techniques can
include meditation, breathing exercises, and mindful observation of thoughts and
sensations. In educational settings, incorporating mindfulness can help students improve
concentration, reduce anxiety, and foster a positive learning environment. Here are some

examples of simple mindfulness exercises that can be practiced daily and do not require
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much time, but have a significant impact on well-being and awareness of the present
moment.

o Mindful Breathing: Find a quiet place where you can sit or stand comfortably.
Close your eyes or keep them open with a relaxed gaze. Focus on your breath. Notice
how the air enters and exits your body. If your mind starts to wander, gently bring your
attention back to your breath without judgment. Continue this exercise for a few minutes.
Conscious breathing techniques offer numerous benefits. Focusing on the breath can
help calm the mind and reduce levels of stress and anxiety. Practicing conscious
breathing can improve the ability to stay focused and be present in the moment, aid in
managing intense emotions, and enhance emotional stability by developing a better
understanding of one's own thoughts and emotions. Deep and conscious breathing
activates the parasympathetic nervous system, which induces a state of relaxation and
calm. It can also help lower blood pressure, improve lung function, and reduce
symptoms of conditions such as asthma.

o Body Scan: Lie on your back or sit comfortably. Close your eyes and begin to
direct your attention to different parts of your body, starting from your toes and moving
up to your head. Notice the sensations, tensions, or relaxations in each part of your body.
Don't try to change anything, just observe and become aware. Body scanning helps
identify and release accumulated tension in the body, thus contributing to the reduction
of stress and anxiety. This technique helps you become more aware of physical
sensations, allowing you to better recognize and respond to your body's needs. By
focusing on each part of the body, you can induce a state of deep relaxation and calm.
Practicing body scanning before bedtime can help release tension and promote a more
restful sleep. By increasing awareness of bodily sensations, body scanning can aid in
managing and sometimes reducing the perception of pain. This technique encourages a
more harmonious connection between mind and body, enhancing overall well-being and
can improve the ability to concentrate and focus on details.

J Mindful Eating: Choose a simple food, such as a raisin or a piece of chocolate.
Before eating, look at it carefully, observing its color, texture, and smell. Take a small

bite and savor the taste, focusing on each sensation. Chew slowly and notice how the
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texture and taste change. By paying increased attention to what you eat and your body's
sensations, you can become more aware of the emotions that drive you to eat, helping
you manage them more effectively. Mindful eating helps you recognize the difference
between physical and emotional hunger, thereby reducing the tendency to eat in response
to stress or other negative emotions. Improving your relationship with food promotes a
healthier and more balanced connection with it, allowing you to enjoy meals without
guilt or anxiety. Eating slowly and mindfully can improve digestion, as it gives you time
to chew your food well and savor each bite. Being present and attentive to the dining
experience can make you feel more satisfied and fulfilled after eating, which may reduce
the need to overconsume. By focusing on the present moment and the act of eating, you
can reduce stress and anxiety levels, similar to other mindfulness practices. Practicing
mindful eating helps you develop self-discipline, as it requires attention and intention in
your food choices.

o Mindful Walking: Walk at a slow pace and focus on the sensations you feel in your
body with each step. Notice how your feet feel on the ground and how your legs move.
Pay attention to the sounds, smells, and sights around you. These exercises can be done
in a playful, seemingly uncontrolled manner during class time, in the preliminary stage
of the main activity, before a summative or formative assessment, during breaks, or as
part of extracurricular activities. Students will feel the positive impact and will apply
them independently in difficult situations in their lives or, remarkably, on a permanent
basis, thus overcoming anxiety and stress in their early stages.

Mindful walking helps reduce stress and anxiety by connecting with the present
moment and freeing the mind from overwhelming thoughts. Practicing mindfulness
during walking can improve concentration and attention, essential skills for learning.
Walking outdoors and mindfully observing the surroundings can stimulate creativity and
innovative thinking. Light physical activity combined with mindfulness can enhance
mood and increase energy levels. Students become more aware of their posture and body
movements, which can contribute to better physical health and prevent physical

discomfort. Regular practice of mindful walking can help develop self-discipline and
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self-control. Spending time in nature and mindfully observing the environment can
enhance appreciation and respect for nature.

All these benefits make CBT a valuable practice for students, providing them with
tools to cope with academic and personal challenges, offering an effective strategy for
managing stress and emotions, and contributing to overall well-being. In fact, Cognitive-
Behavioral Interventions are a valuable practice for maintaining physical and mental
health.

Ensuring ways to manage stress and emotions for students is particularly
important. Firstly, uncontrolled stress and emotions can affect students' ability to
concentrate and learn. Effective management of these can lead to better academic
performance. Additionally, students who manage their emotions well tend to have
healthier and more harmonious relationships with peers, teachers, and family. Secondly,
learning how to cope with stress and emotions is an essential skill for adult life. These
skills help students navigate future personal and professional challenges. Students who
learn to cope with stress and emotions become more resilient, meaning they are better
prepared to face adversity and change. Lastly, as teachers, we aim to ensure our students'
overall well-being by promoting mental health. Good stress and emotion management
contributes to overall well-being, allowing students to enjoy their daily experiences
more. Effective stress and emotion management can reduce the risk of developing
mental health issues such as anxiety and depression. In fact, by providing strategies and
resources for managing stress and emotions, we help students become balanced and
healthy individuals.

Research results

From classroom practice, I will provide a personalized example of cognitive-
behavioral intervention. Maria, a 20-year-old student, is dealing with anxiety related to
academic performance. She tends to underestimate her abilities and constantly fears
making mistakes that could lead to unsatisfactory results in exams and practical lab
activities. Maria recognizes that she has thoughts like "I'm not good enough at what I
do" or "If I make a mistake, I will be criticized." These thoughts cause her anxiety and

affect her performance. The teacher helps Maria critically evaluate these thoughts.
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Together, they analyze the evidence that supports or contradicts these beliefs. Maria
begins to understand that she has received positive feedback from her superiors and that
everyone makes occasional mistakes. She is encouraged to note her daily achievements
and practice self-compassion. She also learns relaxation techniques to better manage her
anxiety in the academic setting. The teacher assigns Maria the task of confronting her
fears by taking on smaller projects where she can experience success and build her
confidence. Maria and her teacher evaluate the progress weekly, adjusting strategies if
necessary. Over time, Maria notices a significant reduction in anxiety and an
improvement in both performance and emotional state. This example illustrates how
CBT can be personalized to help individuals overcome specific challenges by changing
negative thoughts and behaviors.

I evaluated the anxiety levels of students in a group of 30. Here is what the data
looks like:
° Anxiety level before CBT: Low: 5 students, Moderate: 15 students, High: 10
students
° Anxiety level after CBT: Low: 15 students, Moderate: 10 students, High: 5
students

Anxiety Levels Before and After CBT Intervention
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The conclusion based on the presented data is clear: the intervention through

cognitive-behavioral therapy (CBT) had a positive effect on the anxiety levels of the
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students in the class. Before applying CBT, most students exhibited moderate or high
levels of anxiety. After the intervention, there was a significant increase in the number
of students with low anxiety levels and a reduction in those with high levels. This
suggests that CBT can be an effective method to help students manage anxiety and
improve their emotional well-being in the school environment.

Conclusions

In fact, managing stress and emotions in contemporary society has become an
essential skill, given the fast pace of life and the complexity of daily challenges.
Although technology brings numerous benefits, constant connectivity can lead to
overexertion and stress. It is important to set clear boundaries in the use of technology
and to allow ourselves time to disconnect. In a success-oriented society, many people
feel the pressure to perform at high levels. Managing expectations and prioritizing the
balance between work and personal life are very important. Awareness and access to
mental health resources have increased, allowing people to seek professional help when
necessary. Mindfulness and meditation practices have gained popularity as effective
methods of reducing stress and improving overall well-being. More and more
educational institutions are integrating programs for the development of emotional
intelligence, helping individuals to recognize and manage their emotions. Maintaining
healthy relationships and a supportive social network is vital for managing stress and
emotions.

Through this article, we aim to demonstrate that effectively managing stress and
emotions in contemporary society requires a proactive and conscious approach focused
on balance and personal well-being. We also intend to provide some simple exercises
accessible to everyone, based on the belief that people who manage stress effectively
and handle their emotions well are more productive and efficient, contributing positively
to the workplace and community. They have more harmonious relationships and can
help create a positive and supportive social environment. As leaders, those who can
manage stress and emotions are more capable of inspiring and motivating teams, making
clear decisions, and handling crises efficiently. They can serve as role models for others,

promoting a culture of mental health and balance in society. Essentially, the ability to
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overcome stress not only improves an individual's life but also has a positive impact on
the community and society as a whole.
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Abstract: Elections are the foundation of any democratic system, offering citizens the
opportunity to express their will and allow for direct approval of a political direction of their
country to be implemented in the coming years, at least 4. The integrity of the electoral process
is a determinant of merit and essential to maintaining public confidence in democratic
institutions and ensuring legitimate, secure and accountable governance. However, electoral
crimes pose a significant threat to this endeavor, ultimately undermining the will of voters and
eroding the confidence of a state's citizens in the electoral system.
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Rezumat: Alegerile reprezintd fundamentul oricdrui sistem democratic, oferind
cetatenilor posibilitatea de a-si exprima vointa si de a permite spre aprobare nemijlocitd a unei
directii politice a tarii lor, care urmeazi sa o implementeze in urmatorii ani. Integritatea
procesului electoral este un determinativ meritoriu si esential pentru mentinerea increderii
publicului in institutiile democratice si pentru asigurarea unei guverndri legitime, sigure si
responsabile. Cu toate acestea, infractiunile electorale reprezintd o amenintare semnificativa la
adresa acestui deziderat, subminand in cele din urma vointa alegatorilor si erodand increderea
cetatenilor unui stat 1n sistemul electoral.

Cuvinte-cheie: tipologie, faptd infractionald, subiect de drept, concurent electoral,

alegator, sectie de votare, organe de aplicare a legii, raspunderea juridica.

Introducere
Studierea clasificarii si tipologiei subiectilor infractiunilor electorale este de o

importanta cruciald pentru a intelege mecanismele prin care aceste infractiuni sunt comise,
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identificarea actorilor implicati si dezvoltarea unor strategii eficiente pentru prevenirea si
sanctionarea lor. In contextul in care metodele de fraudare devin din ce in ce mai sofisticate si
implicd o gama larga de actori, o analiza detaliata si bine structuratd a subiectilor infractiunilor
electorale este indispensabila. Aceasta lucrare isi propune sa ofere o clasificare clara a subiectilor
implicati in infractiunile electorale, explorand diversele roluri pe care acestia le joaca in cadrul
procesului electoral fraudulos. Subiectii vor fi analizati din perspectiva implicarii lor directe in
comiterea infractiunilor, a complicitatii sau a instigarii altor persoane la comiterea acestor fapte.
De asemenea, vor fi examinate impactul actiunilor acestor subiecti asupra integritétii procesului
electoral si asupra increderii publicului in democratie.

Rezultatele obtinute in baza analizelor stiintifice efectuate

Prin identificarea si intelegerea tipologiilor de subiecti ai infractiunilor electorale,
autoritatile pot dezvolta politici si madsuri mai eficiente pentru prevenirea si combaterea acestor
fapte. In plus, acest studiu contribuie la o constientizare mai largi a problemelor legate de
integritatea electorald si la promovarea unei culturi politice bazate pe transparentd, legalitate si
respect pentru vointa cetatenilor. Astfel, aceastd lucrare isi propune nu doar sa descrie si sa
analizeze subiectii infractiunilor electorale, ci si sa evidentieze importanta cruciala a protejarii
integritatii procesului electoral pentru mentinerea democratiei si a statului de drept.

Subiecti activi (autori ai infractiunii). Acestia sunt persoanele care comit efectiv
infractiunile electorale. Din categoria acestora pot face parte candidatii, care pot fi implicati in
fapte de coruptie electorala, cum ar fi cumpararea voturilor; membrii staff-ului electoral, care
pot manipula rezultatele votului sau pot comite frauda in procesul de numairare a voturilor;
functionarii electorali, care pot savarsi infractiuni prin abuz in serviciu, cum ar fi refuzul de a
inregistra candidaturi legitime sau falsificarea documentelor electorale [1, art.1].

Subiectii activi ai infractiunilor electorale includ candidati, membrii staff-ului electoral
si functionarii electorali, fiecare avand modalitati specifice de a comite infractiuni. Aceste acte
submineazd integritatea alegerilor si erodeaza increderea publicului in procesul democratic.
Identificarea si sanctionarea acestor infractiuni sunt esentiale pentru protejarea democratiei si
asigurarea corectitudinii alegerilor.

Subiecti pasivi (victime ale infractiunii). Acestia sunt persoancle afectate de
infractiunile electorale, printre care putem enumera alegdtorii care pot fi victime ale intimidarii,
manipuldrii sau cumpararii de voturi; alti candidati care pot fi dezavantajati prin acte de coruptie
sau frauda electorala.

Subiectii pasivi ai infractiunilor electorale includ alegatorii si alti candidati, care pot
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suferi diverse forme de prejudiciu si nedreptate. Intimidarea, manipularea, cumpararea voturilor,
coruptia si fraudele electorale afecteaza integritatea procesului electoral si submineaza
democratia. Protejarea drepturilor acestor victime si asigurarea unui proces electoral corect si
transparent sunt esentiale pentru mentinerea increderii publicului 1n sistemul electoral.

Complicii sunt persoanele care ajutd la comiterea infractiunilor, dar nu sunt autori
principali. Din categoria acestora putem enumera intermediari, adica persoane care faciliteaza
tranzactiile ilicite, cum ar fi oferirea de bani sau alte bunuri in schimbul voturilor; membrii
retelelor de influentd sunt persoane care folosesc pozitiile lor pentru a favoriza anumite
candidaturi prin metode ilegale.

Complicii, fie cd sunt intermediari sau membri ai retelelor de influenta, joaca un rol
crucial in facilitarea infractiunilor electorale. Actiunile lor contribuie la coruperea si manipularea
procesului electoral, submindnd democratia si increderea publicului in sistemul electoral. Este
esential ca autoritatile sa identifice si sd sanctioneze complicii pentru a proteja integritatea
alegerilor si a mentine un proces electoral corect si transparent.

Instigatori sunt persoane care determina alte persoane sa comita infractiuni electorale,
dar nu participa direct la comiterea faptelor, acestia pot avea calitatea de liderii politici care
incurajeaza sau ordond echipelor lor sd recurga la metode ilegale pentru a castiga alegerile ori
consultantii electorali care sugereaza strategii de manipulare a rezultatelor electorale.

Persoanele care determina alte persoane sd comita infractiuni electorale, cum ar fi liderii
politici si consultantii electorali, joaca un rol crucial in orchestrarea si sustinerea acestor actiuni
ilegale. Actiunile lor contribuie la coruperea procesului electoral si submineazd increderea
publicului in sistemul democratic. Este esential ca autoritatile sa identifice si sd sanctioneze
aceste persoane pentru a proteja integritatea alegerilor si a mentine un proces electoral corect si
transparent.

Tipologia infractiunilor electorale poate fi de mai multe tipuri, si anume:

1) frauda la vot, care se poate manifesta prin votul multiplu ce implica actiuni prin care
0 persoand sau mai multe persoane voteaza de mai multe ori la aceeasi runda electorald. Aceasta
poate fi realizata prin [2, p.107]:

- utilizarea identitdatilor multiple, si anume a identitdti false, adica o persoana foloseste
acte de identitate falsificate pentru a vota in numele mai multor persoane, ori a identitdti reale
ale altor persoane, cand o persoana voteaza in numele altor alegatori care nu s-au prezentat la
vot, folosind actele lor de identitate;

- vot in mai multe circumscriptii, prin inscriere multipla, atunci cand o persoand se
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inregistreazd ca alegdtor in mai multe circumscriptii electorale si voteaza in fiecare dintre
acestea, ori prin transport organizat, in special prin organizarea de transport pentru grupuri de
persoane care sa voteze Tn mai multe locatii, adesea sub diverse identitati;

- falsificarea documentelor electorale, ce reprezinta o forma grava de frauda electorala
care implica alterarea sau fabricarea de documente oficiale pentru a schimba rezultatul
alegerilor. Aceste acte submineaza integritatea procesului electoral si increderea publicului in
sistemul democratic.

Unele metode de falsificare a documentelor electorale ar fi:

- crearea de buletine de vot false prin fabricarea buletinelor, adica producerca de
buletine de vot care imitd buletinele autentice, dar care sunt introduse ilegal in urnele de vot
pentru a umfla numaérul de voturi pentru un anumit candidat;

- distributia buletinelor false, aceste buletine pot fi distribuite alegatorilor sau introduse
direct de membrii staff-ului electoral corupt;

- modificarea buletinelor de vot prin schimbarea optiunilor de vot, adica adaugarea sau
stergerea semnelor de pe buletinele de vot pentru a altera preferintele exprimate de alegatori, ori
distrugerea buletinelor valide prin indepartarea sau distrugerea buletinelor de vot care sunt
impotriva unui anumit candidat si inlocuirea lor cu buletine false;

2) manipularea listelor de alegitori, prin addugarea de alegdtori fictivi cu nume fictive,
adica introducerea de nume fictive sau decedati pe listele de alegétori pentru a permite votarea
in numele acestora, ori includerea adreselor false, adica folosirea de adrese inexistente pentru a
crea identitati false pe listele de alegatori.

Candidatii implicati in infractiuni electorale utilizeaza o varietate de metode pentru a
distorsiona procesul electoral in favoarea lor. Identificarea si sanctionarea acestor practici sunt
esentiale pentru a asigura desfisurarea corectd a alegerilor si pentru a proteja integritatea
sistemului democratic.

3) indepartarea alegatorilor legitimi, prin stergerea alegdtorilor, adica limitarea numelor
alegatorilor legitimi de pe listele electorale pentru a Tmpiedica participarea lor la vot; sau
mutarea alegidtorilor, prin schimbarea sectiilor de votare ale alegatorilor fara cunostinta acestora
pentru a le complica sau impiedica participarea;

4) falsificarea proceselor verbale, fapta manifestata prin manipularea proceselor
verbale, adica schimbarea rezultatelor prin modificarea rezultatelor inregistrate pe procesele
verbale pentru a reflecta un numar mai mare de voturi pentru un anumit candidat, ori addugarea

de voturi prin introducerea de voturi suplimentare in procesele verbale pentru a favoriza un
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anumit candidat;

5) raportarea falsa a rezultatelor, acestea fiind activititi ilicite ce se pot manifesta prin
documente false, adica crearea de rapoarte oficiale false ale comisiilor electorale care indica
rezultate diferite fatd de cele reale, sau transmisii frauduloase prin transmiterea de date
falsificate catre autoritatile superioare sau publicul larg;

6) falsificarea altor documente electorale, prin certificarea si validarea falsa, adica a
certificatelor de validare, prin falsificarea certificatelor care valideaza candidaturile sau
rezultatele electorale, ori autorizdri false, si anume crearea de documente false care autorizeaza
anumite persoane si participe sau sa supravegheze procesul electoral;

7) documente de inregistrare prin prezentarea listelor de semndturi false, adica
falsificarea listelor de semnaturi necesare pentru sustinerea unei candidaturi, sau documente de
identificare, prin utilizarea de documente de identificare falsificate pentru a inscrie alegatori sau
candidati neeligibili.

Falsificarea documentelor electorale reprezintd o amenintare majora la adresa integritatii
procesului electoral si a democratiei. Aceasta forma de frauda necesita o vigilenta sporitd din
partea autoritatilor si implementarea de masuri stricte de securitate si verificare pentru a preveni
si sanctiona astfel de practici. Asigurarea transparentei si corectitudinii in toate etapele
procesului electoral este esentialda pentru mentinerea increderii publicului in sistemul
democratic.

8) coruptia electorald, adicd cumpadrarea voturilor prin oferirea de bani, candidatii sau
echipele lor pot oferi bani direct alegatorilor pentru a-i influenta sd voteze Intr-un anumit fel.
Aceasta este una dintre cele mai comune forme de coruptie electorald. Ori promisiuni sau
oferirea de bani, bunuri sau servicii In schimbul voturilor, promisiuni de locuri de munca,
avansdri in cariera sau alte beneficii materiale pentru alegatori, in schimbul sprijinului electoral;
ori oferirea de bunuri si servicii in afara banilor, candidatii pot oferi bunuri (alimente,
imbracaminte, cadouri) sau servicii (reparatii gratuite, consultantd medicald) in schimbul
voturilor;

9) intimidarea si constrdngerea alegatorilor prin amenintiri fizice cu violentd fizicd,
adica utilizarea sau amenintarea cu violentd fizicd Tmpotriva alegatorilor pentru a-i forta sa
voteze intr-un anumit fel sau pentru a-i impiedica sa voteze, ori acte de vandalism, prin
deteriorarea proprietatilor personale ale alegatorilor pentru a-i intimida si a le influenta decizia

de vot;

291



10) amenintari verbale manifestate prin amenintiri directe, adicd comunicarea explicitd
a unor consecinte negative (de exemplu, rani fizice, pierderea locului de munca) daca alegatorii
nu voteaza Intr-un anumit fel, ori intimidare psihologica prin utilizarea limbajului abuziv sau
amenintator pentru a crea o atmosferd de teama si intimidare;

11) presiuni din partea angajatorilor sau a altor autoritditi, fapta ilicitd ce se poate
manifesta prin presiuni din partea angajatorilor in maniera amenintdirilor cu concedierea,
adica angajatorii pot ameninta angajatii cu pierderea locului de munca daca nu voteaza pentru
un anumit candidat sau partid, ori presiuni subtile, adica prin indicii sau sugestii subtile din
partea angajatorilor care creeaza un sentiment de obligatie de a vota Intr-un anumit fel pentru a
evita represalii la locul de munca;

12) presiuni din partea altor autoritati si anume ale autoritati locale, adicd oficiali locali
sau functionari publici pot folosi pozitia lor pentru a influenta alegatorii, amenintdndu-i cu
retragerea unor beneficii sau servicii publice, ori prin forte de ordine, si anume recurgand la
utilizarea politiei sau a altor agentii de securitate pentru a intimida alegatorii prin prezenta sporita
in anumite zone sau prin actiuni directe de intimidare;

13) amenintari fizice sau verbale manifestate prin violentd in sectiile de votare — aparitia
unor grupuri de indivizi violenti la sectiile de votare care ameninta fizic sau verbal alegatorii
pentru a-i descuraja sd voteze sau pentru a-i forta sa voteze intr-un anumit fel, ori amenintdiri
anonime — trimiterea de mesaje anonime (scrisori, e-mailuri, telefoane) care contin amenintari
de violenta sau alte represalii dacd nu se voteaza conform dorintei celor care ameninta;

14) presiuni din partea angajatorilor sau a altor autoritati manifestate prin presiuni la
locul de muncd, adica angajatorii ar putea sa solicite angajatilor sd-si dovedeascad votul prin
fotografierea buletinului de vot marcat sau sa participe la mitinguri electorale in timpul orelor
de lucru, ori prin utilizarea resurselor publice, adica oficiali locali pot utiliza resursele publice
pentru a organiza campanii de intimidare, cum ar fi folosirea infrastructurii si a angajatilor
statului pentru a disemina mesaje de intimidare sau pentru a controla accesul la servicii publice.

Intimidarea si constrangerea alegdtorilor sunt practici ilegale care submineaza
fundamentul alegerilor democratice. Identificarea si combaterea acestor actiuni necesitd masuri
legale stricte si eforturi concertate din partea autoritatilor electorale, a societatii civile si a
institutiilor de aplicare a legii. Este esential sa se asigure ca toti cetatenii pot participa la alegeri
intr-un mediu liber de intimidare si constrangere, pentru a proteja integritatea si corectitudinea

procesului electoral.
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15) abuzul de putere si resurse prin utilizarea resurselor statului in scop electoral sau
favorizarea unui candidat prin abuz 1n serviciu;

16) manipularea procesului electoral prin manipularea rezultatelor voturilor ori
impiedicarea desfasurarii corecte a alegerilor.

Studiu de caz

Orasul Electopolis, cu o populatie de 200.000 de locuitori, a organizat alegeri
municipale pentru functia de primar si consiliul local. In urma alegerilor, au fost raportate
numeroase nereguli si suspiciuni de frauda la vot, ceea ce a dus la o investigatie ampla. Studiul
de caz se concentreaza pe tipurile de frauda la vot identificate si implicarea diferitelor categorii
de subiecti. Astfel tipurile de frauda la vot tiind prin vot multiplu — votul multiplu implicd un
individ care voteazd de mai multe ori, fie in aceeasi sectie de votare, fie in sectii diferite, prin
urmatoarele metode: utilizarea unor identitati false si a unor acte de identitate falsificate pentru
a vota in mai multe sectii (de exemplu: M. G., un membru al staff-ului electoral al unui candidat,
a fost prins votand n patru sectii diferite folosind acte de identitate falsificate). Aceasta fraudare,
poate avea urmatoarele consecinte: cresterea artificiala a numarului de voturi pentru un candidat
ori perturbarea rezultatelor reale si afectarea increderii publicului in integritatea procesului
electoral.

17) falsificarea documentelor electorale. Aceasta implicd modificarea sau crearea de
documente electorale false pentru a influenta rezultatul alegerilor, care poate fi realizatd prin
urmatoarele metode: alterarea buletinelor de vot si falsificarea proceselor verbale ale sectiilor de
votare (de exemplu: M. P., presedinta unei sectii de votare, a modificat procesele verbale pentru
a adauga voturi in favoarea candidatului pe care 1l sustinea). Acest tip de frauda electorala, poate
avea urmatoarele consecinte: manipularea rezultatelor oficiale ale alegerilor ori distrugerea
dovezilor autentice ale votului si compromiterea procesului de numaérare a voturilor;

18) utilizarea documentelor de identitate false. Aceasta implica folosirea unor acte de
identitate false pentru a vota in locul altor persoane sau pentru a vota de mai multe ori. Fapta
ilicita respectiva fiind savarsitd in realitatea obiectivd prin urmétoarele metode: crearea si
distribuirea de acte de identitate falsificate pentru a permite votul multiplu (de exemplu: A. V.,
un intermediar angajat de staff-ul electoral al unui candidat, a furnizat acte de identitate false
unui grup de alegatori platiti pentru a vota de mai multe ori). Aceastd fraudare electorald, poate
avea urmatoarele consecinte: inlocuirea voturilor legitime cu voturi false sau distorsionarea
vointei reale a alegatorilor si subminarea procesului democratic;

19) implicarea diferitelor categorii de subiecti:
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- subiecti activi (autori ai infractiunii), acestia pot fi candidati, de exemplu: A. I,
candidata la primdrie, a fost implicatd in organizarea si finantarea activitatilor de fraudare a
votului, inclusiv angajarea de intermediari pentru a distribui acte de identitate false si a coordona
votul multiplu; ori membrii staff-ului electoral, de exemplu: G. M., seful echipei de campanie
a A. I, a coordonat logistic activitatile de falsificare a documentelor electorale si votul multiplu;
sau functionarii electorali, de exemplu: 1. P., functionar electoral in cadrul comisiei locale, a
facilitat accesul persoanelor cu acte de identitate false in sectiile de votare si a participat la
falsificarea proceselor verbale;

- subiecti pasivi (victime ale infractiunii). Din categoria acestora fac parte alegdatorii, de
exemplu: alegatorii din Electopolis, in special cei care au votat corect, au fost afectati de faptul
cd voturile lor legitime au fost suprimate sau contracarate de voturi false; ori alfi candidati, de
exemplu: alti candidati la primarie, cum ar fi Bogdan Vasile, au fost dezavantajati prin reducerea
sanselor lor reale de a céstiga din cauza fraudei electorale;

- complici fiind de doua tipuri: intermediari, de exemplu: A. P., un intermediar, a fost
responsabil pentru distribuirea actelor de identitate false si organizarea grupurilor de votanti
multipli; sau membrii retelelor de influentd, de exemplu: C. R., un om de afaceri influent, a
finantat campania de fraudare a votului si a exercitat presiuni asupra angajatilor sai pentru a vota
pentru A. L;

- instigatori, adica liderii politici, de exemplu: 1. S., presedintele partidului A. 1., a ordonat
echipei de campanie sa recurgi la toate mijloacele necesare, inclusiv la fraude, pentru a castiga
alegerile; ori consultantii electorali, de exemplu: L. E., consultant electoral, a sugerat strategii
specifice pentru a maximiza eficienta votului multiplu si pentru a falsifica documentele
electorale fara a fi detectati.

Concluzie

Rezultatele investigatiei si consecintele. Investigatia a dus la descoperirea unei retele
complexe de fraude electorale, implicand numeroase persoane din diverse pozitii de putere si
influentd. Consecintele includ anularea rezultatelor electorale, adica Comisia Electorala
Centrala a anulat rezultatele alegerilor municipale si a dispus organizarea de noi alegeri, urmate
de unele arestari si condamnari, adica autoritatile au arestat si au pus sub acuzare multiple
persoane implicate, inclusivpe A. I, G. M., . P., A. P.si L. S.

Ca raspuns la scandal, guvernul a initiat o serie de reforme pentru a imbunatati
transparenta si securitatea procesului electoral, inclusiv masuri mai stricte pentru verificarea

identitatii alegdtorilor si monitorizarea activitatilor electorale.
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Studiul de caz al alegerilor municipale din Electopolis evidentiazd complexitatea si
gravitatea fraudei la vot, implicand diverse categorii de subiecti si metode sofisticate de
manipulare a procesului electoral. Identificarea si sanctionarea acestor infractiuni sunt esentiale
pentru a proteja integritatea alegerilor si pentru a mentine increderea publicului in sistemul

democratic.
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Abstract: This paper analyzes the essential role of empathic communication in
education, demonstrating its positive impact on school performance and teacher-student
relationships. Empathic communication - the ability to understand and respond honestly to the
emotions of others - is fundamental to creating a learning environment in which students feel
listened to and valued. The study outlines strategies teachers can use to integrate empathy into
everyday interactions and highlights the benefits, from increasing student motivation to
improving classroom collaboration. Findings show that students who feel understood by their
teachers report higher satisfaction and engagement, highlighting the need to support empathy
training for educators.

Keywords: empathy, educational communication, school performance, learning

environment.

Rezumat: Aceasta lucrare analizeaza rolul esential al comunicarii empatice in educatie,
demonstrand impactul sdu pozitiv asupra performantei scolare si a relatiilor profesor-elev.
Comunicarea empaticd — capacitatea de a intelege si de a raspunde cu sinceritate emotiilor
celorlalti — este fundamentald pentru crearea unui mediu de invatare in care elevii se simt
ascultati si valorizati. Studiul prezinta strategiile pe care profesorii le pot utiliza pentru a integra
empatia in interactiunile de zi cu zi si evidentiaza beneficiile, de la cresterea motivatiei elevilor
la Tmbunétatirea colabordrii in clasd. Constatarile arata ca elevii care se simt intelesi de profesorii
lor raporteaza o satisfactie si o implicare mai mari, subliniind necesitatea de a sprijini formarea
in domeniul empatiei pentru educatori.

Cuvinte-cheie: empatie, comunicare educationald, performanta scolard, mediu de

invatare.
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Theoretical framework

Empathic communication is a form of interaction centered on understanding the
emotions and perspective of the other person, facilitating a deep connection [1]. In
education, it helps to create a safe environment where students feel free to express their
needs and teachers become trusted mentors. Empathic communication supports students'
personal and academic development by fostering a trusting relationship.

Closely related to empathy, emotional intelligence refers to the ability to recognize
and manage one's own and others' emotions [9]. Goleman extends the concept,
suggesting that emotional intelligence is often more relevant to success than 1Q [5].
Teachers who possess this ability better manage conflict and build positive relationships,
contributing to a harmonious educational environment.

Carl Rogers defined empathy as the ability to understand the feelings of others
without judgment, which is crucial in the teacher-student relationship. This open
approach reduces students' anxiety and encourages them to actively engage in learning.
Contemporary studies show that empathetic teachers reduce disruptive behaviors and
create an inclusive climate [10]. In addition, empathy is not just an innate trait, but a
skill that can be learned through training programs, improving student achievement and
satisfaction with the educational experience. Empathetic communication also supports
collaboration between colleagues and is a valuable resource in modern schools dealing
with cultural and social diversity [5]. An empathic work environment helps manage
differences and promotes mutual respect.

In conclusion, empathic communication and emotional intelligence are essential
components of a healthy educational environment. Teachers who adopt these skills
contribute not only to school performance, but also to students' social and emotional
development. Integrating empathy training programs is a foundation for quality
education and a more empathic and collaborative society.

Research Questions and Objectives

This research aims to explore the role of empathic communication and emotional
intelligence in educational settings, analyzing their impact on teacher-student

relationships and school climate. The research objectives are formulated to highlight the
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benefits and challenges associated with the application of these skills in education and
to identify ways to improve student-teacher interaction through empathy.

The questions we consider are the following:

I. How do teachers and students perceive the importance of empathic
communication in the learning process? This question helps us to discover how each
group sees their role in the process and how much they value empathy.

2. How does teachers' emotional intelligence influence student behaviors and
performance? Here we aim to find out whether teachers who manage their emotions well
can have a positive impact on students.

3. What are the barriers to implementing empathic communication in education and
how can they be overcome? This will help us to identify the challenges teachers face and
find solutions to address them.

4.  How can empathic communication and emotional intelligence training contribute
to a healthier educational environment? This question helps us to understand the benefits
of training for teachers.

The research aims to identify perceptions, analyze correlations, and propose
strategies for developing empathic competencies in education to support a positive
school climate.

The research objectives are:

1. To identify teacher and student perceptions of empathic communication and its
impact in education.

2. To analyze the correlation between teachers' emotional intelligence and students'
academic or behavioral outcomes, in order to understand how teachers' emotional
competencies can influence school success.

3.  Exploring barriers and difficulties faced by teachers in applying empathy,
including cultural or personal differences.

4.  Torecommend training strategies for developing teachers' empathic and emotional
competences, aimed at improving the educational climate and supporting an inclusive

environment.
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Research Methodology

The methodology of this study utilizes a mixed methods approach, combining
quantitative and qualitative methods to investigate the effects of empathic
communication on educational performance and classroom climate. This approach
allows a detailed understanding of how empathy and emotional intelligence influence
teacher-student interactions [5], [1].

The study is divided into two main stages: the quantitative stage and the qualitative
stage. The quantitative phase consists of a questionnaire addressed to 150 teachers and
200 secondary school students. This questionnaire aims to measure perceptions of
empathic communication and to identify possible correlations between empathy and
academic performance, student motivation, and quality of interactions. In the qualitative
phase, semi-structured interviews are conducted with a group of 20 teachers and 30
students to explore in more depth the experiences and perceptions related to the
application of empathy in a variety of educational contexts [8].

The quantitative sample consists of teachers and students from different state
educational institutions, selected by stratified sampling to ensure relevant diversity
according to criteria such as urban/rural background and educational experience. In the
qualitative stage, participants are selected based on their experience in empathic
interactions and were chosen to represent a variety of perspectives.

The quantitative questionnaire includes an empathy rating scale adapted from the
literature [2], using Likert-type questions to measure aspects of empathic
communication, motivation, and perceptions of teacher-student relationships. The semi-
structured interviews are guided by open-ended questions about participants' perceptions
of the impact of empathic communication on classroom atmosphere and academic
achievement [8].

Quantitative data will be analyzed using statistical techniques, such as correlation
analysis and linear regression, to highlight the relationship between empathic
communication and specific educational outcomes. Qualitative data will be analyzed
using thematic coding to identify common patterns and themes relevant to empathic

communication in educational contexts [7].
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The limitations of this research include the possible subjectivity of participants,
especially in the qualitative stage, and the difficulty of generalizing the results to a
national level. In order to mitigate these limitations, diversification of the sample and
the use of a mixed methodology was sought to ensure data robustness [8].

Through this methodology, the research will provide a nuanced perspective on the
importance of empathic communication in education, supporting the need for the
development of emotional skills in pedagogy.

Research Results

Research results showed significant links between teachers' empathic
communication and student achievement. Analyzing the questionnaire data, we found
that students perceive teachers who adopt an empathic approach as more approachable,
supportive, and more willing to provide constructive feedback. Students in classrooms
where open communication and empathy were encouraged showed higher motivation
for learning and higher academic achievement compared to those in classrooms where
these traits were less present [5].

Qualitative data, obtained from the semi-structured interviews, confirm these
observations, highlighting the positive impact of empathic communication on the
classroom atmosphere. Teachers mentioned that the use of empathy enabled them to
manage conflicts more effectively and to encourage collaboration among students.
Students reported an increased sense of trust and comfort in their interactions with
teachers, which contributed to a safer and more stimulating learning environment [2].

Linear regression analysis applied to quantitative data demonstrated that empathy
in communication is a significant positive predictor of students' academic performance
and engagement. These findings support the idea that developing empathic
communication skills has concrete benefits in education, improving both academic
outcomes and interpersonal relationships in the classroom.

Conclusions

Empathetic communication proves to be an essential element in building a
productive and harmonious work environment. This study has shown how empathy not

only facilitates more effective communication but also positively influences employee
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performance [5], [9]. By cultivating healthy interpersonal relationships, empathy
promotes collaboration and mutual support, two fundamental components of successful
teams.

The benefits of empathic communication also extend to reducing conflict and
tension within teams [1]. When employees feel listened to and understood, the risks of
internal disputes decrease, allowing them to better focus on shared goals. In addition, an
empathy-based atmosphere builds a climate of trust in which team members feel
comfortable expressing their ideas, thus increasing engagement and job satisfaction [4].

Developing empathic skills takes time and effort [3]. Organizations that invest in
employee training in this area often see significant improvements in team performance.
Training programs can include coaching sessions and specialized workshops in empathic
communication skills.

In an increasingly diverse work environment, empathy is becoming crucial [7].
Leaders who understand and appreciate varied cultural perspectives have a competitive
advantage. Thus, promoting empathy is not only a social skill but also a driver of
organizational success [6]. Prioritizing empathy in organizations will improve

interpersonal relationships and lead to superior performance.
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Abstract: For people with disabilities, technology makes things possible. We can
conclude that technologies are considered a determining factor for people with different
disabilities to become independent. The impact of educational software on students is obvious:
you can see an increase in interest in learning, an increase in attendance at classes, better school
results. Modern IT means significantly increase the attractiveness of the educational process.
Educational software is "the most important technological innovation of modern pedagogy." The
aim of the research is the verification and applicability of educational software in the correction
of language disorders in students with intellectual disabilities. The experimental stage consisted
of a formative experiment that aimed to influence the subjects, by applying a program of
language understanding and correction of language disorders based on the use of educational
software "Logopedix" for the experimental group, and classical speech therapy, for the group
Control. Both experiments were performed in a physical context.

Keywords: language disorders, educational software, intellect deficiency.

Introduction

The research of language based on concrete or observable facts raises a series of
theoretical and practical aspects. It must be borne in mind that communication occurs
through language, language being also an instrument of thought. Human thinking is
formed based on language and is expressed through language. The correction of speech
and language disorders, in general, stimulates the mental development of the individual,
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his integration in activity and life, leads to the assertion of personality on a social and
cultural level. It is a desideratum made by specialists in the field of human sciences,
concerned with ensuring a harmonious and complex development of man today.

The treatment of language disorders from their inception phase creates the early
premises for the elimination of some of the causes of school failure, namely the causes
of speech therapy. Therapy must be adapted to each child, to each case, to the rhythm
that suits him and to his learning possibilities and to the degree of the disorder. Due to
the complexity of the problems involved, the methods register in the therapy of language
disorders a great variety. Specifically, the techniques used are based on exercises and
include what the child must go through to achieve the proposed goal: obtaining correct
speech.

In the current conditions, speech therapists are more and more challenged in
offering and carrying out high quality speech therapy, for the correction of people with
language disorders. Thus, an increasing number of speech therapists have become
interested in the potential therapeutic applications of computer programs. Any practicing
speech therapist recognizes that this technique of sustained repetition of the correct
pronunciation of sounds, syllables, words and sentences leads to a decrease in interest
and motivation to practice, because it causes a certain monotony, fatigue and regression
in correction. That is why a combination of traditional techniques with the new logo-
therapeutic information technology would stimulate the child's motivation for systematic
practice and accelerating therapeutic progress. Through computer technology, the
therapeutic relationship is improved, in the sense of eliminating the frustration activated
by the monotonous exercises of classical therapy, which indirectly determines the
increase of children's self-esteem. In an attempt to respond as professionally as possible
to people with language disorders, speech therapists use a wide range of techniques. Of
these, computer techniques are considered the most flexible and advanced. For the use
of logo-therapeutic technologies, it is necessary that the software be clinically tested and
adapted to the specifics of various target populations.

Research highlights a high potential of computer technology to complement

traditional speech therapy methods, procedures and techniques. In order for information
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technology to be fully effective, the development of these techniques must be done in
accordance with the requirements of users - software created according to the frequency
of language problems encountered in children.

The computer can be an excellent play partner and a good "educator" and his
intervention depending on the variety of programs used and the involvement of
psychopedagogical factors, will be reflected in shaping the child's personality.

Research objectives

e Theoretical study of the offers potentially provided by the field of Education
sciences from the perspective of the introduction of educational software in speech
therapy;

e Arguing the imperative to correct language disorders in the area of educational
software, which actively and specifically contributes to the global effects of
communication;

e Finding the specifics, conditions and useful strategies of educational software;

e Identifying educational software suitable for students with intellectual disabilities;

e -Exploring didactic optics for the implementation of a didactic model for
correcting language disorders in students with intellectual disabilities on the
example of the educational software "Logopedix".

The purpose of the research

To identify the didactic and methodological conditions / strategies for optimizing
the correction of language disorders in students with intellectual disabilities by using an
experimental pedagogical model implemented in speech therapy with the applicability
of educational software.

Research hypotheses

5. It is assumed that, by integrating educational software in speech therapy of

language disorders of children with intellectual disabilities, results are obtained
significantly higher than those obtained by classical speech therapy.

6. It is presumed that a mediating and necessary factor in the use of computer

programs and techniques in the therapy of language disorders is the age and

degree of disability of children.
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Methodology
The initial group of subjects included in the study consists of 40 students of the

Special High School "Constantin Paunescu", Tecuci, Galati County, characterized by:

o chronological age: between 10 - 14 years;

o classes: aV- a - aVlll-a:

o degree of mental deficiency:

o 40 subjects - moderate and mild mental deficiency: 1Q = 35 - 70.

Note: the level of intellectual development of the subjects (the value of 1Qs) was
not calculated but was extracted from the personal files of the children submitted to the
school secretariat).

Following the testing from the initial stage, based on the detection of language
incomprehension and the most common pronunciation disorders, we selected subjects
that will later be introduced in the complex speech therapy program, divided into two
groups, as follows:

o Experimental group - 20 students with pronunciation disorders - participating in
speech therapy using educational software

. The control group - 20 students with pronunciation disorders - who participate in
speech therapy using classical (traditional) methods in correcting the affected sounds.

The distribution of students in the two groups was made taking into account the
observance (as much as possible) of the homogeneity criterion, depending on the results
obtained at the initial evaluation, along with other criteria.

In establishing the two groups, the possible influence of random variables was
taken into account such as: the motivational level of the subjects, the anatomical-
physiological characteristics of the phono-articulatory apparatus, the level of
development of phonemic hearing, experience in computer use (most students who use
the computer at home were assigned to the experimental group).

Within the intervention program, the educational software was used, offering the
possibility to develop the ability to imitate verbal actions and commands, onomatopoeia,
recognizing objects by the sounds produced and then identifying them in images. All
these actions took place according to the software in the first stage of correcting speech
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disorders.

In the final stage of the program, work was done on the child's ability to recognize
letters, to reproduce them graphically and to form sentences with words. All these
exercises took place according to the program of the educational software.

Results

By applying the Wilcoxon test, a statistically significant advance in development
was highlighted in the experimental group students, in all three sections of the TACL-R
test: in the section Word classes and relationships (M1 = 24.9; M2 = 38.35; Z = -3,939;
p = 0.000), in the section Grammatical morphemes (M1 = 24.15; M2 = 38.50; Z = -
3.928; p = 0.000), in the section Developed sentences (M1 = 20.25; M2 = 34, 80; Z = -
3.930; p = 0.000), On the other hand, the students in the control group also made
significant progress in development on all sections of the TACL-R test: in the section
Word classes and relationships (M1 =24.85; M2 =33.80; Z = -3.941; p = 0.000), in the
section Grammatical morphemes (M1 = 23.55; M2 = 32.00; Z = -3.935; p = 0.000), in
the section Developed sentences (M1 =19, 20; M2 = 31.85; Z =-3,941; p = 0.000).

In the test stage, the application of the U-Mann Whitney test did not indicate
significant differences between LE / LC, the two samples being homogeneous. At the
retest stage, the values of the U-Mann-Whitney test indicated statistically significant
differences between the experimental group and the control group: in Word classes and
relationships U =48,000; p = 0.000), in Grammatical Morphemes U = 3,500; p = 0.000),
at Developed Sentences U = 38,000; p = 0.000)

The results obtained in the three sections of the TACL-R test showed that the
performances of the LE group are significantly superior to the LC group in terms of
language comprehension skills, at the end of the training program, which validates the
advanced working hypothesis at this level.

Conclusion

The potential of ICT encourages innovation in the approach to teaching and
learning and thus becomes an essential solution to the problems of the traditional
educational environment. The computer-assisted training method is embedded in the

complex set of interactive teaching techniques and strategies. Educational software, the
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product of computer-assisted training, is not aimed at changing the teaching content.
Applied in different operational paths (individual, group, frontal, intra- and
extracurricular), the educational software diversifies the didactic activity, modifies the
role of the teacher, favors the acquisition of theoretical and practical skills in learning.

An increasing number of speech therapists have become interested in the potential
therapeutic applications of computer programs. Any practicing speech therapist
recognizes that this technique of sustained repetition of the correct pronunciation of
sounds, syllables, words and sentences leads to a decrease in interest and motivation to
practice, because it causes a certain monotony, fatigue and regression in correction. That
is why a combination of traditional techniques with the new logo-therapeutic
information technology would stimulate the child's motivation for systematic practice
and accelerating therapeutic progress. Through computer technology, the therapeutic
relationship is improved, in the sense of eliminating the frustration activated by the
monotonous exercises of classical therapy, which indirectly determines the increase of
children's self-esteem.

For the use of logo-therapeutic technologies, it is necessary that the software be
clinically tested and adapted to the specifics of various target populations.

The computer can be an excellent play partner and a good "educator" and his
intervention depending on the variety of programs used and the involvement of
psychopedagogical factors, will be reflected in shaping the child's personality.
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