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Abstract It is crucial to better understand pre-service teachers’ positions regarding
the application of artificial intelligence (Al) in university studies. Artificial intelligence (Al)
can significantly enhance students’, especially pre-service teachers’, university learning
experience; however, this technology also poses particular challenges. A qualitative
empirical study was conducted to examine how pre-service preschool and primary school
teachers evaluate the potential of artificial intelligence (AI) to enhance the university
learning experience. Referring to quantitative content analysis, conducted on the responses
of 112 students to an open-ended question, positive, negative, and neutral semantic units
were identified, which were then grouped into subcategories and categories. Most of the
students value Al as a helpful learning tool. Al helps to find the information more effectively,
better understand complex material, organise work, and encourages creativity. Its potential
for individualising learning is also emphasised. On the other hand, critical assessments
are also becoming evident: students express concerns about the weakening of independent
and critical thinking, the risk of academic dishonesty, and the reliability of information.
Research reveals a complex attitude of students. Al is valued as an advanced tool, but also
as a tool that requires responsibility. The results show that seeking purposeful Al integration
in the study process requires increasing student and teacher Al literacy, strengthening ethical
awareness, and applying balanced educational strategies.

Keywords: artificial intelligence (Al), informative-descriptive study, pre-service

preschool teachers, pre-service primary school teachers, qualitative research.

Introduction

Technological advances, especially in the field of artificial intelligence,
provide study process participants with new opportunities to seek study results
and improve efficiency more effectively while studying at university. Artificial
intelligence (AI) technologies have become the fastest-developing innovation in
recent years, changing all areas of social life, including university studies. Artificial
intelligence distinguishes itselfin its great potential to integrate into teaching/learning
processes. The tools and platforms of Al are becoming increasingly important. At the
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same time, the application of technologies, competence, ethics, privacy, and other
challenges arise. The application of artificial intelligence in study processes remains
hard for many reasons: the competencies of teachers, their attitude, and students’
skills in using such tools.

Empirical research reveals multifaceted attitudes of pre-service teachers
toward Al. For example, Bae et al. (2024) research, after examining the attitudes
of preschool teachers toward generative artificial intelligence (GenAl) tools,
showed that although a small proportion of students were familiar with ChatGPT,
only a small number intended to use this technology in their practice actively. The
researchers linked this to still existing uncertainty that manifested itself in emotional
reactions such as anxiety and concern (Bae et al., 2024). Research continually shows
(Abualrob, 2025; Kalnina et al., 2024; Karatas & Yiice, 2024) that although pre-
service preschool and primary education teachers acknowledge the potential benefits
of Al, anxiety is prevailing among them, linked to the threat Al poses to independent
thinking, creativity, and academic integrity. These concerns are associated with fear
regarding the future of the teaching profession and scepticism about Al reliability.
Teacher education programmes incorporating Al literacy can enhance knowledge
and increase confidence, but can also reveal or amplify these fears. This indicates
that continual support, ethical discussions, and balanced integration strategies are
necessary. The most important concern is that the use of artificial intelligence may
undermine independent thinking, creativity, and critical thinking skills, leading to
overreliance on Al-generated content (Hopcan et al., 2023).

A significant problem is that, although the number of studies on the
general application of Al in education is growing, specific works devoted to the
views of pre-service preschool and primary school teachers on various aspects are
still underrepresented in the scientific literature. This lack of research limits the
possibilities for a comprehensive understanding of how the most important teacher
competencies are formed in the field of applying artificial intelligence technologies.

Thus, this research aimed to investigate how pre-service preschool and
primary education teachers evaluate the potential of Al to enhance the university
study experience.

Research Methodology

Design
A qualitative study was conducted. A quantitative content analysis is applied
in the study. Such an approach involves coding text segments into subcategories
and categories, focusing on hidden meanings and context (Drisko & Maschi, 2015).
Qualitative research is a descriptive and inductive method, which aims to extract
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meaning from the participants’ attitude, and that helps exhaustively select and present
data, using a holistic approach (Yildirim & Simsek, 2011).

This is part of a complex study, the quantitative analysis results of which
were published earlier (Lamanauskas & Makarskaité-Petkeviciene, 2025). The study
was conducted in March-April 2024 (during the spring semester).

Sample

The research sample consisted of university students in their first to fourth
year of study, pre-service preschool and primary education teachers. Due to the
homogeneity of the research population and sample, possible differences between
variables by gender are not analysed. A total of 112 Vilnius University students
participated in the study.

The study used a non-random, convenience sample. This sampling strategy
was used because the population is relatively small, the study focuses only on
university students of a defined profile, and the population itselfis quite homogeneous.
It can be argued that in studies with small, homogeneous populations (e.g., students),
this strategy is often chosen, which is optimal and justified (Bornstein et al., 2013;
Sedgwick, 2013).

Instrument

The study used open-ended questions. In a written survey, everybody was
given the same questions. The researchers take the position that this is useful because
it is sought to gain a deeper understanding of respondents’ opinions or assess specific
aspects. A series of open-ended questions was presented. This analysis presents the
results based on one question:

e Do you think that artificial intelligence can enhance the learning experience
at university?

In the study, students were asked to describe and comment on their position
on the given question about the potential of Al to enhance the study experience.
Strengthening the study experience at university means creating conditions in which
students can gain not only academic knowledge but also personal and professional
experience, feel valued, engaged in the study process, and motivated. This question
is a component of a complex research instrument (Lamanauskas & Makarskaite-
Petkeviciené, 2025a, 2025b). Some of the research results were published earlier
according to other research aspects (Lamanauskas, 2024; 2025b).

Data Analysis
Multiple readings of the extracted text array were performed. Identified
semantic units are text segments that contain significant information. Taking into
account the complexity of the variable, positive, negative, and neutral semantic units
were distinguished.



In the subsequent analysis stage, similar semantic units were combined
into larger groups (subcategories). They were evaluated and interpreted. In the
final analysis stage, semantically close subcategories were grouped into categories.
This provides opportunities to create a semantic structure that allows for a clearer
understanding of the phenomenon under study. Such methods allow for a deeper
analysis of the context and hidden meanings of the text (Koshorek et al., 2018).
Content analysis as a method is a scientifically sound and effective solution that
allows for drawing reasonable conclusions from various textual information sources.
(Coners & Matthies, 2014). The studied content categories were then quantitatively
evaluated by calculating absolute and relative frequencies in percentages.

Research Results

The respondents’ position on Al's potential to enhance the university's
study experience was analysed. Three categories were distinguished: Improving the
efficiency of the study process; Promoting creativity and ideas; and Individualisation
and inclusion. The results are presented in Table 1.

Table 1. Positive Evaluation of Al's Potential to Enhance the Study Experience.

Category N Subcategory N (%) Subcategory N (%)
(%) components

Improving the 55 Information 31 Helps to find 12

efficiency of the | (51.0) | accessibility and | (28.9) information (11.5)

study process speed quickly

Reduces time for 8(7.4)
searching answers
and sources

Speeds up task 6 (5.5
completion

Helps to systemise | 5 (4.6)
information
Assistance in the | 24 Makes it easierto | 7 (6.5)
learning process | (22.1) understand
complex topics or
concepts
Explains the 6 (5.5)
material in other

words
Helps to prepare 6 (5.5)
for written

assignments
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Helps to check 5(4.6)
understanding of

the topic
Promoting 31 Generating 21 Generates ideas 10
creativity and (28.6) | creativity and (19.4) and ways of 9.3)
ideas ideas solving
Used in creative 8(7.4)
tasks
Encourages 3(2.7)
thinking from new
angles
Practical benefit | 10 (9.2) | Creates outlines, 5(4.6)
summaries
Helps to prepare 3(2.7)
for presentations
Creates learning 2(1.9)
tools
Individualisation | 22 Individualisation | 11 (10.3) | Provides the 5(4.6)
and inclusion (20.4) | and accessibility opportunity for

Note. 108 semantic units were extracted

As can be seen in the first table, the students’ responses reveal that the vast
majority see the potential of artificial intelligence (Al) in the study process. Students
most often emphasise Al’s ability to find information (11.5%) quickly, shorten the
time for searching answers (7.4%), facilitate task completion (5.5%), and help
systemise information (4.6%). This shows that Al is valued as a practical, time-saving
tool. Efficiency and faster information retrieval are considered essential advantages
during the studies. Also highlighted are aspects such as the ability of Al to help
understand complex topics (6.5%), to explain the material in other words (5.5%),
help with writing assignments (5.5%), and check understanding (4.6%). Thus, Al
is considered an additional learning resource that strengthens understanding and
ensures students are better prepared for their studies.

“Likely, this will significantly change not only the learning process itself but also the
structure of assigned works. The format of interaction and communication will change” (A).
“Al can become an auxiliary tool for searching for information, preparing
presentations, etc. Various Al applications used in lectures make the process more

interesting” (C).
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“Yes, I think it can be improved because using Al technologies, you can sometimes
find information much faster than you would normally search for it yourself” (D).

“Artificial intelligence can be used for various creative tasks. 1o generate ideas, Al
can be used to generalise various experiences. Al also provides an opportunity to acquire
new knowledge and skills” (E).

On the other hand, students value Al as a source for generating ideas and as a
means of developing creativity. However, this function is still less emphasized than
the search for information. Practical applications of Al are especially significant,
such as creating structured documents and visual materials. This is extremely
useful but somewhat less emphasized than the information function. It is indicated
that Al provides an opportunity to learn independently (4.6%), allows for getting
faster feedback (1.9%), helps students with individual needs (1.9%), and allows for
individualising teaching (1.9%). It is evident that students value Al as a tool that can
help them adapt more flexibly to individual learning styles and needs.

Thus, it can be stated that students’ position on using Al at the university
is essentially positive and constructive. The results show that students view Al as
a means of assistance and an essential component of the future learning process.
However, successful Al integration requires awareness, competence development,
and conscious application.

Negative semantic units (their information array) were also analysed. Two
categories were reasonably distinguished: Threats to independent thinking and
academic integrity, and Information reliability and Al limitations. The results are
presented in Table 2.

Table 2. Negative Evaluation of AI’s Potential to Enhance the Study Experience.

Category N (%) |Subcategory N (%) |Subcategory N (%)
components
Threats to 40 Loss of creativity |22 Al can inhibit creativity |10 (16.2)
independent (64.6) |and critical (35.5) |and self-expression
thinking and thinking Students think less 7 (11.3)
academic critically if they rely on
integrity Al
Use can discourage 5(8.0)
independent thinking
Academic 18 Students can abuse AI |8 (12.9)
dishonesty (29.1) |functions
Al threatens the 6(9.7)
uniqueness of
assignments
May encourage cheating |4 (6.5)
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Information 22 Information 12 Al sometimes provides |5 (8.0)
reliability and (35.4) |reliability (19.3) |false and misleading
limitations of Al information

Not reliable as the only |4 (6.5)
source of information
Cannot always replace |3 (4.8)
a live teacher’s
explanation
Too much 10 May discourage 7(11.3)
dependency (16.1) |independent effort
Students become 3(4.8)
dependent on
technology

Note. 62 semantic units were extracted

The second table shows that the category Threats to independent thinking
and academic integrity (64.6%) dominates. This category dominates among all
negative insights, encompassing two essential threats: weakening of critical thinking
and academic dishonesty. Students fear that Al may take away the opportunity to
solve problems, reflect, or express individual attitudes independently. This criticism
reveals concern that technology may reduce the quality of deep learning and personal
intellectual growth. In addition, technology is considered ambiguous: although it
helps, it can easily be exploited for unethical purposes. Using Al to generate written
work or complete assignments can contribute to violations of academic rules, which
threatens the value of university studies.

“Artificial intelligence is not conscious and therefore is not and cannot be creative.
Thus, learning with AI would not encourage students’ creative ideas, self-expression, and
individual personal experience, which is important for the reflection and development of

every person” (B)
“Overuse can reduce personal thinking ability” (G).

“I think it can improve, but the price is very high. Students will not think critically

and creatively, they will just choose the easiest way” (E).
“Artificial intelligence possibly fastens the learning process; however, it does
not reveal the student’s abilities, and the student gets less experience, necessary for their

profession (F).
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The second, also quite significant category is Information reliability and Al
limitations (35.4%). Namely, the limitations of the reliability and use of Al content
are emphasised, as well as the risks associated with it. Students understand that
Al is not an authoritative source, but an algorithmic source, the content of which
does not always meet academic quality standards. It is also emphasised that a live
teacher’s explanation is more valuable than an automatic Al output. Fear about
long-term consequences is also expressed. This is associated with the fact that Al
can encourage a passive way of learning and reduce students’ ability to overcome
academic challenges independently without technological assistance.

Discussion

The research aimed to analyse pre-service preschool and primary education
teachers’ position on AI’s potential to enhance the study experience at the university.
Understandably, there is an increasing number of empirical studies examining how
pre-service preschool and primary school teachers perceive the potential of Al to
enhance university study experience. The results of the study showed that a specific
dichotomous position is distinguished. Some respondents evaluate it positively,
while a smaller part evaluates it negatively. A relatively small portion of respondents
expresses aneutral attitude. As can be seen, the position that Al makes the study process
more effective dominates in positive assessments. This includes the availability of
information, the speed of its search, and assistance while studying. Other studies have
shown similar results. For example, qualitative research involving 141 beginning
teachers indicated that the application of Al, mainly in educational settings, led to
various reflections on its use, highlighting both opportunities and concerns. (Karatas
& Yice, 2024). Another research which focused on language teachers working in
preschool educational institutions, during a distance learning course, showed that the
attitude toward Al is changing, and this indicates that the encounter with artificial
intelligence and its practical use can have a positive influence on Al’s integration
into education (Uwosomah & Dooly, 2025). Comprehensive research conducted
at the University of Latvia, which included 240 pre-service teachers from various
disciplines, showed that less than half of them actively applied artificial intelligence
during their studies. The benefits recognised are linguistic assistance and access to
global knowledge, while the problems are concerns about reduced critical thinking
and the risk of plagiarism (Kalnina et al., 2024). Research shows that pre-service
teachers value Al-assisted feedback through practical experience as an idea generation
and teaching improvement catalyst. However, it should complement, not replace,
human feedback (Schamber, 2025; Zaugg, 2024

14



The study also revealed some negative attitudes. The dominant position
is associated with threats to independent thinking and academic integrity. First,
it is a possible weakening of creativity and critical thinking, as well as academic
dishonesty. Less than half of the respondents negatively value information reliability
and Al limitations. Similar results were reported by other studies, showing that
many pre-service teachers are concerned that using artificial intelligence can weaken
creativity and critical thinking skills. Academic dishonesty, such as plagiarism,
which is facilitated by artificial intelligence tools, is a significant concern (Hur, 2025;
Pokrivcakova, 2023). The research also found that information reliability is a big
concern. Moreover, there exists a possibility of over-reliance on technology. This is
linked to the apparent limitations of AL. Similar results were presented in other studies.
Students express doubts about the accuracy and reliability of artificial intelligence-
generated information; therefore, disinformation and the need to critically evaluate
artificial intelligence results are of great concern (Brianza et al., 2024). It was also
found that anxiety and concern regarding social and ethical implications of using Al
are factors that influence their intentions to use Al, and this shows that the attitude
toward Al in the field of teacher preparation is complex (Sanusi et al., 2024).

This study has several significant limitations. First, the study was conducted
with a small sample size, and therefore, the obtained results and conclusions are
not generalizable. Various demographic factors were also not assessed. The study
subjects were also students in a very defined field of study, namely, pre-service
preschool and primary education teachers. Further studies should use a more diverse
and larger sample size to improve external validity.

Conclusions and Implications

A study that analysed pre-service preschool and primary education teachers’
attitudes toward artificial intelligence AI’s potential to enhance the study experience
at university revealed a multi-layered and dynamic position structure. The majority
of students value the integration of Al into the study process positively. Particular
emphasis is placed on aspects such as increasing efficiency, facilitating learning,
promoting creativity, and individualisation. This shows that Al has the potential to
effectively complement the study process if used thoughtfully.

Despite the prevailing favourability, significant negative assessments were
revealed, which focused on two directions: the threat to independent and academic
ethics, and information reliability limitations.

The students’ attitude is not binary positive or negative — most emphasize
benefits and risks. Al is perceived not as a “solution” but as a tool that requires
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knowledge, responsibility, and criticality. In other words, the position multiplicity
indicates the growing complexity of the perception of Al.

Successfully implemented integration of Al into university studies must
be scientifically sound, ethically responsible, and educationally oriented, so that
technology does not replace but enhances the quality of studies. Universities should
promote technology integration as a system of study aids, develop digital skills, and
provide teaching/learning guidelines for students.

References

1. Abualrob, M. M. (2025). Innovative teaching: How pre-service teachers use
artificial intelligence to teach science to fourth graders. Contemporary Educational
Technology, 17(1), Article ep547. https://doi.org/10.30935/cedtech/15686

2. Bae, H., Hur, J., Park, J, Choi, G.-W., & Moon, J. (2024). Pre-service teachers’ dual
perspectives on generative Al: Benefits, challenges, and integrating into teaching
and learning. Online and Blended Learning in the Age of Generative Al, 28(3), 131—
156. http://dx.doi.org/10.24059/0lj.v28i3.4543

3. Bornstein, M. H., Jager, J., & Putnick, D. L. (2013). Sampling in developmental
science: Situations, shortcomings, solutions, and standards. Developmental Review,
33(4), 357-370. https://doi.org/10.1016/j.dr.2013.08.003

4. Brianza, E., Schmid, M., Tondeur, J., & Petko, D. (2024). Believers, critics, and the
unperturbed: Exploring preservice teachers’ perceptions of Al in relation to indicators
of their readiness for teaching and learning with Al. In J. Cohen & G. Solano
(Eds.), Proceedings of Society for Information Technology & Teacher Education
International Conference (pp. 2369-2376). Association for the Advancement of
Computing in Education. https://www.learntechlib.org/primary/p/224310/

5. Coners, A., & Matthies, B. (2014). A content analysis of content analyses in IS
research: Purposes, data sources, and methodological characteristics. PACIS 2014
Proceedings, Article 111. https://aisel.aisnet.org/pacis2014/111

6. Drisko, J. W., & Maschi, T. (2015). Interpretive content analysis. In Content analysis.
Oxford Academic. https://doi.org/10.1093/acprof:0s0/9780190215491.003.0003

7. Hopcan, S., Tirkmen, G., & Polat, E. (2023). Exploring the artificial intelligence
anxiety and machine learning attitudes of teacher candidates. Education and
Information Technologies, 29(6), 7281-7301. https://doi.org/10.1007/s10639-023-
12086-9

8. Hur, J.W. (2025). Fostering Al literacy: Overcoming concerns and nurturing
confidence among preservice teachers. Information and Learning Sciences, 126(1/2),
56-74. https://doi.org/10.1108/ILS-11-2023-0170

16


https://doi.org/10.30935/cedtech/15686
http://dx.doi.org/10.24059/olj.v28i3.4543
https://doi.org/10.1016/j.dr.2013.08.003
https://www.learntechlib.org/primary/p/224310/
https://aisel.aisnet.org/pacis2014/111
https://doi.org/10.1093/acprof:oso/9780190215491.003.0003
https://doi.org/10.1007/s10639-023-12086-9
https://doi.org/10.1007/s10639-023-12086-9
https://doi.org/10.1108/ILS-11-2023-0170

10.

I1.

12.

13.

14.

15.

16.

17.

Kalnina, D., Ntmante, D., & Baranova, S. (2024). Artificial intelligence for higher
education: Benefits and challenges for pre-service teachers. Frontiers in Education,
9, Article 1501819. https://doi.org/10.3389/feduc.2024.1501819

Karatas, F., & Yiice, E. (2024). Al and the future of teaching: Preservice teachers’
reflections on the use of artificial intelligence in open and distributed learning. 7he
International Review of Research in Open and Distributed Learning, 25(3), 304—
325. https://doi.org/10.19173/irrodl.v2513.7785

Koshorek, O., Cohen, A., Mor, N., Rotman, M., & Berant, J. (2018). Text
segmentation as a supervised learning task. In Proceedings of the 2018 Conference
of the North American Association for Computational Linguistics: Human Language
Technologies (NAACL-HLT 2018) (pp. 469-473). Association for Computational
Linguistics.

Lamanauskas, V. (2024). Position of preservice preschool and primary school
teachers on the use of Al in the study process: Strengths, opportunities, weaknesses,
and threats. Pro Edu. International Journal of Educational Sciences, 6(11), 47—-60.
https://doi.org/10.26520/peijes.2024.11.6.47-60

Lamanauskas, V. (2025b). Pre-service preschool and primary school teachers’
position on artificial intelligence: Aspects of benefits and impact in the future.
Gamtamokslinis ugdymas bendrojo ugdymo mokykloje / Natural Science Education
in a Comprehensive School, 31, 24-35. https://doi.org/10.48127/gu/25.31.24
Lamanauskas, V., & Makarskaité-Petkeviciené, R. (2025a). Pre-service preschool
and primary school teachers’ position on artificial intelligence. In M. Turcani (Ed.),
15th international scientific conference on Distance Learning in Applied Informatics.
DiVAI 2024 (pp. 183—-197). Springer Nature. https://doi.org/10.1007/978-3-031-
81261-3 14

Pokrivcakova, S. (2023). Pre-service teachers’ attitudes towards artificial intelligence
and its integration into EFL teaching and learning. Journal of Language and Cultural
Education, 11(3), 100—114. https://doi.org/10.2478/jolace-2023-003 1

Sanusi, [. T., Ayanwale, M. A., & Tolorunleke, A. E. (2024). Investigating pre-service
teachers’ artificial intelligence perception from the perspective of planned behavior
theory. Computers and Education: Artificial Intelligence, 6, Article 100202. https://
doi.org/10.1016/j.caeai.2024.100202

Schamber, B. (2025). Perceptions of artificial intelligence use to enhance feedback
for preservice teachers during field experiences (Publication No. 324) [Doctoral
dissertation, University of South Dakota]. RED (Research, Education & Data). https://
red.library.usd.edu/diss-thesis/324

17


https://doi.org/10.3389/feduc.2024.1501819
https://doi.org/10.19173/irrodl.v25i3.7785
https://doi.org/10.26520/peijes.2024.11.6.47-60
https://doi.org/10.48127/gu/25.31.24
https://doi.org/10.1007/978-3-031-81261-3_14
https://doi.org/10.1007/978-3-031-81261-3_14
https://doi.org/10.2478/jolace-2023-0031
https://doi.org/10.1016/j.caeai.2024.100202
https://doi.org/10.1016/j.caeai.2024.100202
https://red.library.usd.edu/diss-thesis/324
https://red.library.usd.edu/diss-thesis/324

18.

19.

20.

21

Sedgwick, P. (2013). Convenience sampling. BMJ, 347, Article £6304. https://doi.
org/10.1136/bmj.f6304

Uwosomah, E. E., & Dooly, M. (2025). It is not the huge enemy: Preservice teachers’
evolving perspectives on Al. Education Sciences, 15(2), Article 152. https://doi.
org/10.3390/educscil 5020152

Yildirim, A., Simsek, H. (2011). Sosyal Bilimlerde Nitel Ara,stirma Yontemleri
[Qualitative research methods in social sciences]. Seckin.

. Zaugg, T. J. (2024). Embracing innovation in education: Investigating the use and

impact of Al assistants among preservice teachers (Publication No. 431) [Doctoral
dissertation/Master’s thesis, University of Central Florida]. STARS (Showcase of
Text, Archives, Research & Scholarship). https://stars.library.ucf.edu/etd2023/431

18


https://doi.org/10.1136/bmj.f6304
https://doi.org/10.1136/bmj.f6304
https://doi.org/10.3390/educsci15020152
https://doi.org/10.3390/educsci15020152
https://stars.library.ucf.edu/etd2023/431

INNOVATIVE APPROACHES TO LESSON DEVELOPMENT VIA
THE LEARNING DESIGNER PLATFORM

Carmen-Gabriela BOSTAN, dr., C.S.II,
CNPEE-UCE, Bucuresti

Carmen-Gabriela BOSTAN, PhD, senior researcher
CNPEE-UCE, Bucuresti

https://orcid.org/ 0000-0002-2816-8185
carmenbostan(@jise.ro

CZU: 37.02:004.9
DOI: 10.46727/¢.11-04-2025.p19-27

Abstract In school, ICT can be more than a means of education, it can be a tool
for the teacher. The computer can become a concept capable of making radical changes
in didactic design, it has significant potential to improve the quality and performance
standards of teachers and the educational process. Computer-assisted instructional design
has revolutionized the way educators plan and deliver lessons, enhancing both efficiency and
effectiveness. The computer can help and assist the teacher through online platforms, like
Learning Designer. This platform serves as a dynamic tool to facilitate this process, offering
intuitive features for structuring educational activities, aligning them with desired learning
outcomes, and integrating technology into teaching strategies. This paper explores the
platform’s capabilities in streamlining lesson planning and fostering an engaging, learner-
centered approach to education.

Keywords: virtual assistant, Artificial Intelligence, AIED, didactical design,
teacher.

Introduction

In school, ICT can be more than a means of education, it can be a tool for the
teacher. The computer can become a concept capable of making radical changes in
didactic design, it has significant potential to improve the quality and performance
standards of teachers and the educational process. Professional development programs
for teachers through the European Schoolnet Academy offer enriched experiences in
all aspects of improvement. The computer can help and assist the teacher through
online platforms. One such platform is Learning Designer, which provides a suite of
tools to facilitate didactic design. The advantages of its use by the teacher are: it has
a concise scheme of the lesson, it can insert different resources that it will use, it has
a time map for each moment of the lesson, as well as for each lesson in a learning
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unit. It also mentions both the teacher’s objectives and the expectations, respectively
the skills that need to be developed.

The Learning Designer platform is a tool designed to help teachers design
teaching and learning activities and share their teaching experience. This tool was
developed at the London Knowledge Lab, UCL Institute of Education (Knowledge
Laboratory, University College London) by a team led by Prof. Diana LAURILLARD,
PhD and is free for anyone to use. UCL Institute of Education is the most prestigious
higher education institution, as it is ranked in the top universities in the field of
education

In school, there are two ways to use the computer:

e as a device for independent work for the student or teacher (presenting
information as text, documents, posters, graphic representations,
educational films, experimental modeling, virtual experiments, images,
mathematical calculations, tables);

e for creating or using databases in the physics laboratory and/or for
simulating phenomena or completing real experiments.

e On the other hand, the computer can be used as a teaching tool in:

e direct way — the computer is used as a teaching support — educational
software, Computer Assisted Instruction;

e indirect way — the computer controls and plans the instructional-
educational process, here speaking only about the teacher's activity and
duties, respectively Computer Managed Instruction.

Through the Learning Designer platform, teachers receive a tool that
facilitates their didactic design, as well as the coordination of training with the help
of the computer. This platform contains a suite of tools for didactic design, allowing
each teacher to share their experience, to highlight good practice experiences; in fact,
this platform can be considered a permanent support for pedagogical exchanges at
a planetary level. The tool allows teachers to see other approaches to the subjects/
lessons that interest them. Teachers can design their own lessons, or they can see
other didactic projects, which they can use as inspiration resources.

Introducing and working with Learning Designer

Every teacher knows how difficult it is to design a learning unit; this tool
covers the most important details of designing a lesson or a learning unit, lesson after
lesson. It is the simplest way to organize the moments of the lesson and the learning
activities.
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The tool is based on the six types of learning activities developed by the
working group of teacher Diana Laurillard - a model of the necessary conditions for
learning to take place. The six types of learning activities present on the platform,
from which the teacher can choose, are: (1) Read/ Watch/ Listen - read / look /
listen; systematic observation; (2) Investigate - investigation, inquiry; (3) Practice -
practical activity; (4) Produce - practice; (5) Discuss - discuss; (6) Collaborate - team
learning / collaborative learning.

Lesson projects created by other teachers can be searched for and adapted in
the Browser screen, while lesson plans or learning unit plans can be designed in the
Designer screen. Feedback on the design is provided through a pie chart displaying
the proportion of each of the six types of learning activities in the project, helping
identify areas that may require adjustments. Adapted or newly created learning
projects are stored in the "My Designs" menu within the personal space, where other
useful models can also be saved.

Designer Menu

This menu allows the creation of pedagogical scenarios that are useful in
conducting the teaching process during a lesson or a learning unit. Additionally, it
presents pedagogical templates designed to help teachers organize their ideas for
structuring the teaching/learning unit. (Fig.1)

I.DLtamlngDeslgncr P — B —

Figure 1

The following will provide explanations for each box: Name — the title of
the lesson or learning unit; Topic — the subject, theme, or chapter; Learning time —
the time allocated for the instructional process; Designed learning time — the time
allocated for didactic planning; Number of students — the number of students in
the class; Description — description; Aims — objectives; QOutcomes — expectations,
learning results, competencies that students will develop. The platform includes a
collection of learning outcome categories aligned with Bloom's taxonomy.
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In the cognitive domain, Benjamin Bloom (1956) identified six key levels of

behavior in the learning process, structured progressively from simple to complex

and from concrete to abstract. Each level is associated with specific action verbs,

enabling the precise formulation of learning objectives.

Within the menu for selecting a category related to Learning Outcomes
(Outcomes), users can make selections by clicking the 'Add' button, the following
variations can be viewed in the figure below. (Fig. 2)

Figure 2

Select a category from the Blooms taxonomy

Knowledge

Comprehension

Application

Analysis

Synthesis

Ewvaluation

Affective learmning cutcomes
Psychomotor skills
Uncategorised

YTYYYYY¥YPVYY

Knowledge: To define, draw, discover, identify, label, state, measure,
name, pronounce correctly, reproduce, recognize, select, specify, and
express oneself clearly, both orally and in writing.

Comprehension/ understanding: To clarify, classify, compare, describe
causes, estimate, explain, formulate, identify, determine causes, illustrate,
ask and reflect on questions, select, and summarize.

Application: To apply, assemble, calculate, construct, demonstrate,
compute, find, hypothesize, deduce, investigate, modify, operate, predict
outcomes, prepare, produce, select, solve, translate, utilize, and write
about.

Analysis: To analyze as a whole, examine component parts, compare,
critique, differentiate between, distinguish between, list components,
predict, report, select, and subdivide.

Synthesis: To argue, compile, compose, draw conclusions, make
connections, illustrate/represent, explain causes, generalize, generate,
organize, review, and summarize.

Evaluation: To critique, support, assess, find arguments for, seek
feedback, judge, justify, reflect, and advocate.

Affective learning outcomes: To appreciate, become aware, and take
responsibility for.
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e  Psychomotor skills: To draw/represent, practice, jump, create, perform,
manipulate, execute, swim, and throw.

e  Uncategorised: Which are not in these categories

The next step is designing the TLA diagram, where the following elements
are completed: Lesson title; Lesson stages (Read, Watch, Listen — reading, watching,
listening; Collaborate — group collaboration/activities; Discuss — discussions;
Investigate — exploration; Practice — practical activity; Produce — practical activity
resulting in a final product); Allocated time; Number of students; Teacher s presence
— indicating whether the teacher actively intervenes or only supervises; Attached

Mo AN O

Read Watch Listen ¥ || (2) I E - 5 -+

Each specific stage of the lesson is assigned a distinct color: Read, Watch,
Listen — light blue; Collaborate — yellow; Discuss — blue; Investigate — red; Practice
— purple/violet; Produce — green.

If a learning unit is being designed, multiple lessons will be included, meaning
several TLA diagrams will be created using the Add TLA button EZZZES8. On the right
side of the screen, a circular (pie) chart is displayed, allowing a quick visualization
of the time allocated to each activity. The teacher can save resources on the platform
to use in class. The completed project is then saved. (fig 3)

LDLearningDesigner Home  Browser  Deslgner & & Canmen

Resources attached
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Figure 3
The lesson plan can be accessed online or saved to a computer, tablet, or
phone, and can be viewed using the List View := or Block View == menu.
(Fig. 4)
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Figure 4. List View; Block View

Using the Export this design command <& | teachers can save the lesson
or learning unit plan as a Word document. To make modifications, they can access

the Turn editing on menu (& Tury editine on

Research methodology
The research methodology involved analyzing the functionalities of the
Learning Designer platform. The purpose of this research is to analyze the use of
the Learning Designer platform in the instructional design process, highlighting
how it can facilitate lesson planning, optimize educational strategies, and promote a
student-centered approach.
The two objectives of this research are:
1. Investigation of the functionalities of the Learning Designer platform
and its impact on the organization of instructional activities.
2. Analysis of how the platform facilitates the organization of instructional
activities in alignment with educational objectives and learning outcomes.
Research questions: (1) to what extent does the Learning Designer platform
optimize the instructional planning process? (2) how does the use of the platform
influence the alignment of activities with learning objectives and the development of

students’ competencies?

Research results
The instructional design of the lesson “The force - the measure of the action”
can be viewed at the following link: UCL Learning Designer Viewer (Fig. 5) (https://
www.ucl.ac.uk/learning-designer/viewer.php?uri=/personal/carmen/designs/fid/
b5cb132926¢b041c0bfe907c8552bfe3d33cca33e83150666¢87568c2df6&v=3.04 )
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Figure 5

Discussions and conclusions

Following the investigation of the platform’s functionalities, it can be
concluded that Learning Designer has a positive impact on the organization of
instructional activities. The platform helps teachers plan the instructional structure
for a set of expected learning outcomes by making decisions for each step regarding
the type of learning, its duration, group size, teacher presence or absence, online or
offline delivery, synchronous or asynchronous format, the resources that need to be
connected, and student guidance.

The pie chart displays the relative proportions of study time allocated to
the six types of learning designed in a session. These are derived from Laurillard's
Conversational Framework. The more diverse the types of learning, the more varied
the ways in which students process concepts and skills.

As each step of a session is designed, the type of learning activity can be
specified—independent or collaborative, duration, group size, blended learning
format, online or offline delivery, synchronous or asynchronous mode, and any
necessary attached resources.

The “planned time” is tracked along with pie charts and bar charts, which
illustrate the nature of the learning experience in the Analysis tab. The learning
experience of the student can be examined, along with obtaining feedback on how
students perceive their learning experience in a particular lesson.
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The Learning Designer platform facilitates the organization of instructional
activities, making it easy to find relevant resources for lessons, track the achievement
of educational objectives, and assess the extent to which learning outcomes have
been met.

The platform also serves as a library where each teacher can publish and
share lesson plans with colleagues.

This platform serves as a dynamic tool to facilitate this process, offering
intuitive features for structuring educational activities, aligning them with desired
learning outcomes, and integrating technology into teaching strategies. The
advantages of its use by the teacher are: it has a concise scheme of the lesson, it can
insert different resources that it will use, it has a time map for each moment of the
lesson, as well as for each lesson in a learning unit. It also mentions both the teacher’s
objectives and the expectations, respectively the skills that need to be developed. The
developed project can also be printed and used in a physical format.

However, a limitation is that a computer with an internet connection is
required to carry out the instructional design process.

The Learning Designer platform stands out for its intuitive interface and
well-structured functionalities, making it easy to use for both experienced teachers
and those exploring digital lesson planning for the first time. strengths of ease of
use: user-friendly interface — clear, logically organized design without complicated
elements; intuitive navigation — menus and functions are easily accessible without
unnecessary steps; visual feedback — pie charts and bar charts help users track the
proportions of learning types; flexible customization — allows teachers to adapt plans
based on their specific objectives; accessibility — works online without requiring
complex installations.

Challenges: requires an internet connection to conduct instructional design;
teachers unfamiliar with digital tools may need an adjustment period.

Overall, the platform offers a smooth and efficient experience, reducing the
time required for lesson planning and facilitating instructional organization in a
visual and interactive way.
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Abstract The digital revolution has brought significant transformations to the
teaching-learning-assessment process in Physics. The use of modern technologies, such as
virtual simulations, interactive applications, and digital learning platforms, enables a deeper
understanding of physical concepts and allows students to explore complex phenomena in
a controlled environment. Additionally, assessment methods have been optimized through
the integration of digital tools, facilitating instant and personalized feedback. Despite the
evident advantages, adapting to new technologies poses challenges, including teacher
training and ensuring equitable access to digital resources. This study analyzes the impact
of the digital revolution on Physics education, highlighting its benefits and barriers. The
research methodology consists of applying an online questionnaire regarding the use of
digital resources in the classroom. The research findings emphasize that, although digital
technologies offer numerous benefits, the success of their integration depends on ensuring
equitable access to resources and supporting teachers in the adaptation process. Thus, the
digital revolution represents both an opportunity and a responsibility for all stakeholders in
education.

Keywords: digital revolution, teaching-learning-assessment, ICT, Physics
education, didactical design, teacher, students.

Introduction

The digital revolution has brought significant transformations to the
teaching-learning-assessment process in Physics. The use of modern technologies,
such as virtual simulations, interactive applications, and digital learning platforms,
enables a deeper understanding of physical concepts and allows students to explore
complex phenomena in a controlled environment. Additionally, assessment methods
have been optimized through the integration of digital tools, facilitating instant and
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personalized feedback. Despite the evident advantages, adapting to new technologies
poses challenges, including teacher training and ensuring equitable access to digital
resources.

The digital revolution has profoundly transformed the teaching-learning-
assessment process in Physics, offering unique opportunities to enhance the quality
of education. Over time, in the teaching process, to immerse students in the heart
of phenomena, teachers often used the phrase ,,let’s imagine” as an introduction to
lessons where conducting a laboratory experiment was not feasible or when the lack
of educational materials made drawings the only possible way to represent the studied
phenomena. However, technology has now completely redefined this approach. The
physical phenomena and systems that once relied solely on students’ imagination
can now be explored through interactive simulations. What was once invisible has
become accessible, and students take on the role of science explorers. Instead of
relying exclusively on verbal explanations, drawings, and static representations,
teachers now have access to a wide range of digital resources that they can integrate
into their lessons, making learning more intuitive and engaging.

The digital revolution generated significant changes to the educational process,
particularly in Physics instruction. The integration of information and communication
technologies (ICT) into teaching has opened new avenues for learning, providing
students with access to interactive simulations, virtual laboratories, and diverse
educational resources. According to an article published on the UNESCO platform,
the use of ICT in education enhances students’ engagement, improves academic
performance, and fosters communication skills. Moreover, digital technologies
enable the execution of complex experiments that would otherwise be impossible
due to resource limitations or inherent risks. However, there are also challenges
associated with the implementation of these technologies.

The European Commission developed the Digital Competence Framework
for Citizens — DigComp (2013), where digital competence is defined as ,,... the
confident, critical and responsible use of, and engagement with, digital technologies
for learning, at work, and for participation in society. It is defined as a combination
of knowledge, skills and attitudes.”. This was the prelude to the so-called European
Framework for the Digital Competence of Educators, DigCompEdu, and provides a
reference framework for the development of educators’ digital competencies at all
levels of education, from preschool to adult education. DigCompEdu was developed
based on DigComp, adapting the concept of digital competencies to the specific
needs of educators. This framework not only establishes a set of essential digital
competencies but also provides a progressive structure for their development, helping
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teachers integrate digital technologies into the educational process in an efficient and
innovative way.

Subsequently, the European Commission developed the Digital Education
Action Plan (2021-2027) [European Commission, 2021], which supports the
adaptation of education and training systems in EU member states to the digital
era. This plan has two priorities: (1) The development of a high-performance
digital education ecosystem, including high-quality learning content, user-friendly
tools, and secure platforms that respect electronic privacy and ethical standards,
while effectively addressing digital gaps. (2) The improvement of digital skills and
competencies for digital transformation by establishing common guidelines for
teachers and educators to promote digital literacy and tackle disinformation through
education and training.

An OECD report highlights that, due to the rapid pace of technological
change and new EdTech developments, teachers need continuous training on how
to effectively use these tools in the classroom (OECD, Gottschalk, F., Crystal Weise,
C., 2023). In Romania, professional learning opportunities have been provided
with the aim of deepening teachers’ knowledge and capabilities in these areas, and
teacher training has been provided alongside the provision of digital equipment and
resources, including smart boards installed in classrooms to enhance the educational
process. There is also a collection of multimedia resources available to teachers.
The digitalization of continuous professional learning courses allows for flexible
scheduling and a more comprehensive range of courses, including topics such as
virtual reality and artificial intelligence in education and how to use platforms such
as Moodle, Google Classroom, Microsoft Teams, Zoom and others. Since digital
skills are taught online, teachers have the opportunity to learn and practically practice
digital skills and tools.

UNESCO draws attention to the fact that the changes resulting from the use
of digital technology are incremental, uneven and greater in some contexts than in
others. The application of digital technology varies depending on the community and
socioeconomic level, the availability and training of teachers, the level of education
and the income of the country. The short-term and long-term costs of the use of
digital technology appear to be significantly underestimated.

A study published on MDPI (Val, S., Lopez-Bueno, H., 2024) highlights
several barriers, including the lack of adequate teacher training and unequal access
to digital resources. These aspects emphasize the need for a balanced approach that
maximizes the benefits of digital technologies while simultaneously minimizing
their disadvantages. For example, a study published in Education and Information
Technologies explores how digital tools influence schools (Timotheou, S., Miliou,
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O., Dimitriadis, Y. et al., 2023) digital capacity and transformation, highlighting
both benefits and challenges. Another study examines innovative digital school
models and how technology enhances learning environments (Iloméki, L., Lakkala,
M., 2018).

Effectively integrating digital tools into Physics education can enhance
student engagement and understanding. Some examples of these tools enhance
physics education by making abstract concepts more tangible and interactive. Here are
some ways to maximize their impact. PAET Simulations is a collection of interactive
simulations designed to help students visualize and experiment with physics
concepts. For example, students can explore circuits, forces, and quantum mechanics
through engaging, hands-on simulations. Use these for interactive demonstrations,
allowing students to manipulate variables and observe real-time changes in physical
phenomena. Encourage students to make predictions before running the simulation.
Mozaik Education offers digital textbooks, 3D animations, and interactive exercises
that make physics lessons more immersive. Teachers can use Mozaik’s resources
to create dynamic presentations and interactive learning experiences. Tracker
incorporate video analysis into lessons on kinematics. Students can record their
own motion experiments (e.g., rolling a ball down a ramp) and use Tracker to
analyze velocity, acceleration, and displacement. A/godoo — encourage hands-on
exploration of physics concepts like forces and collisions. Students can build their
own simulations, adjusting parameters to see how different forces interact. Vascak —
is a platform featuring physics animations that illustrate complex phenomena, such
as wave interference and quantum mechanics. These animations help students grasp
abstract concepts more intuitively. Livresq is a romanian digital tool that allows
educators to create interactive lessons, quizzes, and multimedia content. It’s useful
for designing personalized physics learning modules that engage students in active
exploration. Although it is primarily a spreadsheet tool, Excel is incredibly useful for
physics education because it can be used to analyze experimental data, create graphs,
and model physical equations, helping students develop analytical skills. To make
these tools even more effective, connections to the real world should be made to
demonstrate practical applications of physics concepts. Discovery learning, inquiry
learning, and student creativity should also be encouraged, allowing students to
modify simulations and create their own experiments. Integrated digital assessments,
through tools such as quizzes or interactive exercises, can reinforce learning in a
playful way.

This study analyzes the impact of the digital revolution on Physics education,
highlighting its benefits and barriers. The research methodology consists of applying
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an online questionnaire regarding the use of digital resources in the classroom. The
research findings emphasize that, although digital technologies offer numerous
benefits, the success of their integration depends on ensuring equitable access to
resources and supporting teachers in the adaptation process. So, the digital revolution
represents both an opportunity and a responsibility for all educational actors.

Research methodology

The research methodology involves the use of an online questionnaire,
designed on the Survio platform and targeted at Romanian physics teachers. The
study was conducted on a sample of 30 respondents. The purpose of this research
is to analyze the impact of digital technologies on Physics education, focusing on
their advantages and challenges. The research objectives include: (1) identifying the
digital tools used in the educational process, (2) assessing their effectiveness, and (3)
exploring the perceptions of teachers and students. The research questions can be
found at the following address:
https://www.survio.com/survey/d/I3S4A1L7E4F1S2L3Y

Research results and Discussions

Most physics teachers have extensive experience, with 79.3% teaching for over
15 years. A smaller group (13.8%) are newer educators with 0-5 years of experience,
while 6.9% have taught for 11-15 years. Interestingly, no respondents fall into the
6-10 years range, possibly indicating a gap in teacher retention or recruitment. It can
be concluded that, during that period, there were no physics graduates who pursued
a teaching career.

Digital tools frequently used in physics lessons indicate a strong reliance on
online platforms (96.6%), suggesting that digital learning environments play a central
role in physics education. Interactive whiteboards (82.8%) are widely used, increasing
visual and hands-on engagement. Educational software (69%) and laptops (65.5%)
remain essential tools for simulations, experiments and data processing. Meanwhile,
tablets (20.7%) are used less frequently, possibly due to functionality limitations for
complex physics tasks. Other tools (3.4%) reflect additional specialized resources
used by a smaller group of educators.

Regarding student motivation, most educators reported a moderate increase
(50%), and 37% a significant increase. This highlights its role in making lessons
more engaging and interactive. However, 13.3% of respondents did not see any
impact, indicating that technology alone may not be enough to boost motivation
for all students. This suggests that while digital integration is generally beneficial,
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its success depends on how it is implemented and how well it aligns with students’
needs and interests. The responses evaluating the impact of digital technology on
students’ understanding of physics concepts indicate that most educators rate this
impact positively. The majority gave a 4/5 (44.8%) or 5/5 (34.5%), showing strong
approval of digital tools in enhancing comprehension. Meanwhile, 13.8% rated it
3/5, suggesting a neutral or mixed experience, while 6.9% rated it 2/5, indicating
some challenges or limitations in effectiveness.

Key obstacles in integrating digital technology into physics teaching include
technical limitations, teacher training needs, student distraction, cost barriers,
balancing traditional and digital methods, and quality concerns in digital resources.

The results for the question ,,6. What types of digital assessments do you
use?” reveal interesting trends in the use of digital assessments in education. Here
are some key takeaways. Digital projects (66.7%) — suggests a strong preference
for creative, in-depth assessments that allow students to showcase their knowledge
through applied learning. A significant portion of educators (60%) rely on online
tests, which provide structured evaluation methods. The relatively high adoption
rate of interactive quizzes (50%) highlights the importance of engaging students in
real-time feedback and participation. These tools can make learning more dynamic
and enjoyable. While less common, electronic portfolios (26.7%) indicate a focus
on long-term student growth and self-reflection. Other methods (6.9%) — the small
percentage in this category suggests that some educators employ additional digital
evaluation techniques not covered in the primary options, but neither are specified.
Overall, the data underscores a balanced approach between structured assessments
(tests and quizzes) and more creative, personalized evaluations (projects and
portfolios). The emphasis on interactivity suggests a shift toward engaging, student-
centered learning experiences.

Results for question 7, regarding the influence of digital technology on the
quality of teaching indicate an overwhelmingly positive impact of digital technology
on teaching quality. More than half of respondents (53.3%) believe that digital tools
have greatly enhanced their teaching. A substantial portion (40%) recognizes the
benefits but sees some limitations or challenges, such as the learning curve associated
with new technologies or the need for more training. A small percentage (6.7%)
reports no noticeable impact, suggesting that digital technology either hasn’t been
fully integrated into their teaching approach or hasn’t provided distinct advantages in
their specific context. The data highlights a strong consensus that digital technology
enhances teaching quality, with a majority experiencing significant improvements.

Responses to question 8, “What suggestions do you have for improving the use
of digital technology in physics teaching?”, reveal a broad spectrum of perspectives.
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Several key themes emerge, including the need for better infrastructure, such as
high-speed internet in schools, interactive whiteboards, well-equipped physics
laboratories, and accessible educational platforms. Ensuring free or subsidized access
to digital resources is also a priority, addressing concerns about equal opportunities
for students. While digital tools enhance learning, many educators stress that they
should complement, rather than replace, hands-on experiments. A hybrid approach—
integrating digital simulations with physical experiments—is widely favored
for maintaining scientific rigor and fostering practical skills. Additionally, many
respondents advocate for dedicated teacher training on selecting reliable educational
software, integrating technology into real-world experiments, and effectively using
digital tools in the classroom. Further suggestions include the development of
interactive open educational resources (OER), such as intuitive physics software,
more accessible learning platforms, and gamified educational experiences—Ilike
a Duolingo-style physics app—to boost student motivation. However, challenges
remain, particularly regarding assessment methods. Some educators emphasize the
need to adjust exam formats to align with digital learning, while others caution against
an overreliance on technology, highlighting the importance of maintaining space for
traditional problem-solving. Several responses raise concerns about scientific rigor
when using digital tools, stressing the importance of intentional integration rather
than excessive dependence. Interestingly, 17.2% of respondents did not provide
suggestions, possibly indicating satisfaction with current methods or uncertainty
about improvements. Overall, the findings underscore the need for strategic digital
integration—enhancing accessibility, fostering engagement, supporting educator
training, and maintaining a balanced approach to teaching physics in the digital age.

The answers to the question “9. What is the level of technical support
available in your school for the use of digital technology?” provide valuable
information about the level of technical support available for digital technology in
schools. A detailed analysis is presented below. Excellent support (5/5 - 44.8%) —
almost half of the respondents indicate that their school provides highly effective
technical support, suggesting a well-equipped infrastructure and readily available
support for educators. Strong support (4/5 - 27.6%) — a significant proportion report
good support. Moderate support (3/5 - 20.7%) — around one in five respondents
experience inconsistent support, meaning that technical support is available but
may not always be sufficient for their teaching needs. Limited support (2/5 - 3.4%)
and minimal support (1/5 - 3.4%) — a small percentage report serious deficiencies,
possibly due to outdated equipment, lack of IT staff or insecure infrastructure. These
gaps can hinder effective digital integration in teaching. While most respondents
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feel adequately supported, disparities persist, with some schools requiring increased
investment in IT staff, training and technological upgrades.

Responses on access to training on the use of digital technology in teaching
provide insight into the frequency with which educators engage in professional
development related to digital technology in teaching. Occasionally (53.3%) — most
respondents have sporadically attended training courses, suggesting that while they
recognize the value of digital education, structured training opportunities may not
be consistently available or prioritized. Offen (40%) — a significant proportion have
regularly attended training courses, indicating a proactive approach to learning new
digital tools and improving teaching methods. This suggests a strong commitment
to professional development in integrating technology. Very often (6.7%) — a small
percentage have frequently attended training courses, likely reflecting educators who
are deeply involved in keeping up with digital advances or teach in institutions that
emphasize continuous skills development. Never (0%) and rarely (0%) — notably,
no respondents reported avoiding training courses altogether, highlighting that
all educators have at least some exposure to digital learning techniques. The data
highlights a general willingness to engage in professional development in the field of
digital teaching, although frequency varies.

Responses on the role of digital technologies in understanding complex
physics concepts reveal a wide range of perspectives. Several key observations
emerge, as follows. Strong positive impact — many educators acknowledge that
digital tools, particularly simulations and virtual experiments, play a crucial role
in making abstract physics concepts more accessible. Phrases like “foarte mult”
and “Intr-o masura foarte mare” underscore the effectiveness of digital resources
in enhancing comprehension. Compensation for laboratory limitations — several
respondents highlight the importance of digital modeling in schools that lack
functional physics labs. In such cases, technology serves as a valuable alternative
to hands-on experimentation. Enhancing visualization and engagement — the ability
of digital tools to help students visualize phenomena, support attention throughout
lessons, and provide a wide range of online resources is frequently mentioned. These
responses suggest that technology fosters a more interactive learning environment.
Dependence on student motivation — some educators note that digital tools are most
effective when students are already motivated, implying that engagement strategies
remain crucial for maximizing their benefits. Balancing digital and traditional
methods — a few responses express concerns about technology overshadowing
traditional learning practices, such as manual problem-solving and textbook study.
The challenge lies in ensuring that digital integration complements rather than
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replaces conventional instructional methods. Mixed perspectives on impact — while
most responses indicate a strong or moderate positive effect, a few mention only
a limited impact (“mica” or “intr-o mica spre medie masurd”), often due to time
constraints or curriculum requirements that emphasize repetitive problem-solving
over exploratory digital learning. Concerns about over-reliance on technology —
one educator raises an interesting point about the increasing emphasis on visual
learning due to digital tools. They express concern that traditional study methods,
such as reading and analytical reasoning, risk being neglected, potentially affecting
intellectual development.

The responses to question 12, “What digital tools do you find most effective
for teaching and learning physics?”, highlight a diverse range of tools that educators
find relevant. Many educators prefer the use of interactive whiteboards and tablets,
considering that these tools help facilitate dynamic lessons, follow-up experiments
and improve student interaction. Frequently mentioned educational software and
platforms include PHET, Google Classroom, Microsoft Teams, Kahoot, Prezi and
LearningApps, indicating a reliance on structured learning platforms that offer
simulations, assessments and collaboration features. Digital experiments and physics
simulators are considered crucial, especially in following up experiments that cannot
be performed in a school laboratory. These resources allow students to explore
physics concepts in a controlled digital environment. Teachers also recognize the
value of animations, interactive presentations and filmed experiments in clarifying
abstract physics concepts and maintaining student engagement. Some educators
emphasize the role of Excel and other data modeling and analysis tools in helping
students conduct lab-style investigations, run simulations, plot graphs, and deepen
their understanding of physics principles. Only one response addresses artificial
intelligence, citing students’ use of ChatGPT, particularly for homework and tests,
which raises concerns about balancing Al assistance with independent learning.
These findings suggest that educators are effectively combining interactive hardware,
online platforms, simulations, and analytical tools to enrich physics lessons.

Responses regarding the challenges teachers face in wusing digital
technologies highlight a wide range of difficulties in integrating new methods into
education. Among the most pressing concerns are student disengagement, technical
constraints—such as poor internet connectivity, inadequate classroom infrastructure,
and limited technical support—and the significant time required to select and
organize digital resources effectively. Additionally, educators cite restricted access
to digital platforms, the absence of a centralized repository for online lessons, and
insufficient training as barriers to seamless implementation. Pedagogical challenges
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include adapting assessments to students’ comprehension levels, designing digital
projects, and integrating innovative teaching strategies. Financial constraints further
complicate this transition, as high-quality educational resources are often expensive.
Some teachers express concerns about the potential drawbacks of technology,
including excessive dependence on digital tools, misinformation, plagiarism, and a
decline in students’ independent creativity. Several respondents also point out that
digital tools may reduce attention spans, prompting discussions about balancing
technological integration with traditional methods. 10.3% of respondents did not
provide an answer, possibly reflecting differing levels of experience or perspectives
on digital challenges. Overall, the responses emphasize the urgent need for improved
infrastructure, comprehensive teacher training, a balanced approach to technology
use, and strategies to enhance student engagement in digital learning.

Question 14 examines the barriers to successfully implementing digital
technologies in education. Teachers’ responses reveal several challenges, including
psychological and cultural resistance, routine-driven teaching habits, fear of
change, and skepticism toward digital tools. Technical limitations such as weak
internet connections, outdated equipment, and insufficient technical support further
hinder effective digital adoption in schools. Many educators emphasize the need
for modernized physics labs that complement digital resources. Limited funding
for technology, training, and high-quality digital content also restricts accessibility.
Additionally, key obstacles include the need for continuous teacher training,
curriculum adaptation, expanded digital learning opportunities, and better alignment
between traditional and technological methods. Beyond classroom-level concerns,
systemic and administrative barriers—such as bureaucratic inefficiencies and
political decision-making—complicate digital integration. These findings highlight
the necessity for strategic investments in infrastructure, professional development,
and policy reforms to support effective digital education

Regarding educational software used in physics classrooms, teachers
demonstrate distinct preferences (fig.1). Excel (72.4%) is the most widely used tool,
primarily for processing experimental data and generating graphs, emphasizing its
role in analytical work and scientific visualization. PhET Colorado (69%) is another
popular choice, valued for its interactive physics simulations that enable hands-on
digital exploration of complex concepts. Mozaik Education/MozaBook (37.9%) is
frequently utilized for its multimedia-rich resources, making lessons more engaging
through interactive materials. LIVRESQ (27.6%) is favored for organizing digital
lessons, indicating a preference for structured e-learning content. Vascak (13.8%) is
less commonly used but serves specific teaching needs in digital physics instruction.
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Other (10.3%) — a small proportion of educators rely on alternative tools, reflecting
some diversity in software preferences beyond mainstream solutions. These findings
highlight a strong reliance on data analysis, simulations, and interactive teaching
materials, pointing to a growing integration of digital tools in physics education.

Educational software used in the Physics classroom
other | 10,30%

Vascak [ 13,30%
LIVRESQ | 27,60%
Mozaik Education/ MozaBook NN 57,90%
Phet Colorado I 69%
Excel for experimental data... I 72,40%

0,00% 10,00%20,00%30,00%40,00%50,00%60,00%70,00%80,00%

Figure 6. Educational software used in the physics classrooms.

Conclusions

The use of digital technologies in Physics education, in Romania, enhances
the understanding of abstract concepts through interactive simulations, enables
instant and personalized feedback, and grants access to diverse educational resources.
However, its implementation comes with challenges, including substantial costs,
the necessity of comprehensive teacher training, and the risk of over-reliance on
technology.

Research findings highlight that while digital tools offer substantial benefits,
their successful integration depends on ensuring equitable access and supporting
educators in the adaptation process. Consequently, the digital revolution presents
both an opportunity and a responsibility for all stakeholders in education.
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Abstract: In the context of 21st-century education, fostering scientific thinking in
secondary school students has become a global educational priority, essential for navigating
complexity, making informed decisions, and driving innovation. This article carries out a
meta-analysis of the existing literature, identifying and synthesising pedagogical strategies
and educational policies that support the development of scientific thinking, with a focus
on the specific challenges and opportunities of the educational context in the Republic of
Moldova. Drawing on empirical and theoretical studies published between 2010 and 2024,
the analysis synthesises key findings on enabling factors and barriers. The integrative
framework proposed identifies four core dimensions of scientific thinking-cognitive,
metacognitive, methodological, and value-oriented-emphasising their interdependence in
fostering higher-order reasoning, critical reflection, and evidence-based decision-making.
The findings reveal systemic challenges, including reliance on traditional, memorisation-
focused teaching practices, insufficient teacher preparedness for active pedagogies, limited
educational resources, and socio-cultural factors inhibiting student engagement. To
overcome these challenges, the study highlights inquiry-based and problem-based learning,
metacognitive training, digital tool integration, and comprehensive teacher professional
development as critical strategies. The paper concludes with targeted recommendations for
curriculum innovation, teacher training, and the creation of active, inquiry-driven learning
environments.

Keywords: scientific thinking, secondary education, inquiry-based learning,

metacognition, pedagogical strategies, educational innovation.

1. Introduction
Scientific thinking is recognised as a core competence in 21st-century
education, essential for pupils’ adaptation to the complexities of contemporary
society and for fostering a culture of innovation and creativity. International
education frameworks, such as those developed by the OECD, emphasise the need
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to cultivate in students advanced reasoning, problem-solving and critical approach to
information, beyond the mere reproduction of knowledge [11]. However, the effective
implementation of these objectives encounters significant challenges, particularly in
educational contexts marked by traditionalism and limited resources.

In the Republic of Moldova, recent educational reforms have endeavoured
to bring the national curriculum in line with European standards, but the results
are still below expectations. According to the PISA 2022 data, Moldovan students
performed significantly below the OECD average in the assessment of creative and
scientific thinking skills, with only 49% of Moldovan students reaching the minimum
proficiency level compared to 78% in OECD countries [Ibidem]. The causes of this
gap are manifold, including the prevalence of traditional rote memorisation-based
teaching practices, the lack of teacher training in interactive and socio-constructivist
methodologies, as well as socio-economic disparities that limit access to quality
education.

Thus, the problem of developing scientific thinking in secondary school pupils
goes beyond the simple choice of teaching methods, becoming a complex challenge
involving coherent educational policies, investment in continuous professional
development of teachers and the transformation of the dominant pedagogical
paradigm.

Starting from these considerations, this article aims to identify, from the
perspective of an analysis based on recent empirical and theoretical data, the factors
that influence the development of scientific thinking in secondary education and
to argue the appropriateness of applying integrated and contextualised educational
strategies for the cultivation of this competence in the current Moldovan educational
environment.

In the current context of rapid technological change and information overload,
developing scientific thinking at secondary level has become an educational priority.
In this respect, secondary school has a key role to play in equipping pupils with the
necessary competences to navigate effectively in a diverse information environment
and to make informed and critical decisions in relation to issues in everyday life and
society.

2. Theoretical Background

Scientific thinking (ST) has emerged as a core concept in contemporary
educational research, being associated with the formation of higher-order cognitive
abilities that enable individuals to interpret complex information, construct
knowledge, and engage in reflective inquiry. Its importance transcends disciplinary
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boundaries, positioning scientific thinking at the intersection of cognitive psychology,
epistemology, educational sciences, and neuroscience [3; 8; 15].

Various theoretical perspectives have contributed to clarifying the nature
of scientific thinking, proposing distinct frameworks for its understanding and
development. In cognitive psychology, scientific thinking is analysed as a system
of mental operations involved in problem-solving, theory generation, hypothesis
testing, and the coordination of evidence with prior knowledge [3; 9]. From an
epistemological perspective, scientific thinking implies adherence to scientific
methods, critical rationality, and the construction of knowledge grounded in empirical
evidence [7; 13].

Pedagogical research highlights the educational potential of scientific
thinking as a transversal competence that supports lifelong learning, innovation,
and responsible citizenship [1; 15]. Neuroscientific findings have reinforced these
views, revealing the importance of cognitive flexibility, metacognition, and learning
environments that stimulate inquiry-based processes.

The literature emphasises that the development of scientific thinking
involves more than the accumulation of knowledge specific to scientific disciplines;
it involves the cultivation of higher cognitive skills such as logical reasoning, the
ability to formulate and test hypotheses, the ability to analyse and critically interpret
information, and the promotion of reflective and responsible attitudes towards
knowledge and the environment.

Scientific thinking skills in secondary education face obstacles when
instruction relies on traditional, memorization-focused methods and exam-driven
practices. Papers from diverse contexts (including the United Arab Emirates (UAE),
Pakistan, Canada, Serbia, and Singapore) report that when teachers lack training
in promoting critical thinking, large class sizes prevail, and curricula favor content
coverage over inquiry and hands-on activities, the development of scientific thinking
is compromised. Age and individual differences among students and cultural and
resource constraints further restrict student engagement.

At the same time, authors describe several enablers that foster scientific
thinking. These include the adoption of inquiry-based, problem-based, and technology-
enhanced teaching methods; robust professional development programs that enhance
teacher preparedness; and curricular reforms—such as integrating engineering and
project-based learning - with assessment systems reformed to measure higher-order
thinking skills using rubrics.

Recent studies highlight various pedagogical strategies to enhance scientific
thinking skills among secondary school students. These include inquiry-based
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learning, questioning, group work, activity-based teaching, and technology-
aided approaches [5; 12; 16]. While policy documents emphasize critical thinking
development, teachers often focus on exam performance rather than fostering
these skills [4]. Inquiry-based strategies, though beneficial for developing higher-
order thinking, are infrequently used by many science teachers [12]. Factors
influencing scientific creativity inculcation include teacher and student roles, as
well as the educational setting [16]. To address these challenges, researchers suggest
implementing top-down policy changes, revising assessment systems, and providing
teacher training to ensure effective use of critical thinking-focused pedagogies [5].
These strategies aim to cultivate independent, logical, and decision-making skills
among students in the current educational context.

In this regard, the present article seeks to provide a comprehensive analysis
of scientifically validated educational strategies for fostering scientific thinking
in secondary education, with particular attention to the Moldovan educational
environment. Special attention is given to the particularities of the educational
system in the Republic of Moldova, where international recommendations need to
be adapted to local realities.

3. Methodology of the Meta-Analysis

This article adopts a meta-analytical approach to synthesise and critically
evaluate existing research on the development of scientific thinking in secondary
education. The analysis aimed to identify key factors, challenges, and pedagogical
strategies supported by empirical evidence and theoretical perspectives.

The inclusion criteria for the studies analysed were as follows: publications
between 2010 and 2024; studies focusing on scientific thinking, inquiry-based
learning, metacognitive strategies, and educational interventions in secondary
education; peer-reviewed articles from reputable journals indexed in databases; and
both empirical (quantitative and qualitative) and theoretical studies.

The research objectives are as follows:

e To identify the main educational barriers that hinder the development of
scientific thinking in secondary school students;

e To analyse the enabling factors and internationally validated good
practices in fostering scientific thinking;

o Topropose educational intervention guidelines adapted to the specificities
of the Moldovan educational context and aligned with current European
trends.

43



Distinction of Theoretical Approaches

A comparative analysis of the main theoretical approaches reveals distinct emphases

and methodological orientations:

Theoretical Approach

Main Focus

Key Authors

Metacognitive Coordina-
tion

Development of the abili-
ty to relate theory and ev-
idence; reflective learning

Kuhn (1989, 2005)

processes

Study of scientific think-
ing in laboratory and re-
al-world settings; analysis
of problem-solving and
reasoning strategies
Creation of web-based
learning environments for
enhancing scientific think-
ing; problem-based learn-
ing and scaffolding
Development of scien-
tific thinking in knowl-
edge-based  companies;
bridging education and in-
dustry needs

The Author’s Integrative Approach

Dunbar (2001); Dunbar

Experimental Cognition & Klahr (2012)

Constructivist Educational
Design

Maneeratana & Chaija-
roen (2020)

Professional Contexts Janouskova et al. (2021)

Building upon these theoretical traditions, the present research [15] proposes
an integrative approach to scientific thinking development, grounded in the
specificities of the educational context in the Republic of Moldova. This approach
conceptualises scientific thinking as a multidimensional competence, structured
around four interrelated dimensions:

o  Cognitive development - activating higher-order reasoning and problem-

solving;

e Metacognitive regulation - fostering reflection, self-monitoring, and

learning strategies;

e Methodological training - familiarisation with scientific methods and

research practices;

e Value-oriented formation - cultivating intellectual responsibility, critical

openness, and a transdisciplinary vision of knowledge.

This integrative framework provides a holistic vision of scientific thinking,
supporting its development both in students and in educators, through targeted
educational interventions, teacher professionalisation, and the creation of reflective
learning environments adapted to current social and cultural challenges.
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The comparative analysis of the main theoretical approaches to scientific
thinking highlights both convergences and specific emphases in the conceptualisation
and development of this competence.

Metacognitive models [7; 8] emphasise the centrality of reflective processes

and the coordination of theory and evidence, underlining the need for explicit
reasoning about knowledge construction. However, this perspective focuses
predominantly on the individual cognitive structure, with less attention to the socio-
educational context.
Experimental research [2] offers valuable insights into the cognitive operations
involved in scientific inquiry, particularly in laboratory and real-world settings.
Nevertheless, the generalisation of these findings to educational practices often
requires additional methodological mediation.

Constructivist approaches [10] highlight the potential of problem-based
learning, scaffolding, and digital environments to foster scientific thinking in students.
Yet, these models are primarily focused on learning design and may underexplore the
psychological and social dynamics of thinking processes.

Frameworks developed for professional and organisational contexts [6]
provide a useful extension of scientific thinking into knowledge-based companies,
aiming to bridge the gap between education and the labour market. However, their
applicability to school education remains indirect and requires adaptation.

The Integrative Vision of Scientific Thinking

In response to these theoretical developments and their limitations, the present
research proposes a comprehensive definition and an integrative approach to scientific
thinking, grounded in the specificities of education and teacher professionalisation in
the Republic of Moldova.

"Scientific thinking represents a higher-order, intentional, and consistent
mental process, most frequently manifested in complex or problematic existential
situations (social, personal, educational, professional, etc.), requiring the effective
use of scientific knowledge, cognitive and metacognitive abilities, optimal exploration
of all operations, forms, and types of thinking within which the individual develops
and tests hypotheses, heuristic strategies, performs reflections, inferences/judgments,
reasoning; transfers ideas, synthesises, draws conclusions, makes predictions, and
pertinently argues the actions taken and the results obtained" [15, p. 174].

This definition brings a valuable contribution both theoretically and
practically, integrating three essential dimensions:

e the psychological dimension - describing the involved cognitive and

metacognitive processes;
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e the pedagogical dimension - focusing on the formation of functional
mental structures through didactic transposition;
e the social dimension - contextualising scientific thinking within real-life
existential situations, with personal and professional significance.
By adopting this systemic approach, scientific thinking is no longer perceived
as a competence limited to academic or scientific contexts, but as an adaptive capacity
essential for responsible action in contemporary social and professional life.

Core Characteristics of Scientific Thinking through Integrative Vision
Scientific thinking is widely recognised in the literature as a complex
and multidimensional cognitive competence, which cannot be reduced to the mere
acquisition of scientific knowledge. Instead, it involves the activation of higher-order
mental processes and metacognitive regulation, facilitating problem-solving, inquiry-
based learning, and evidence-based decision-making in a variety of contexts [1; 7].
Building on these theoretical premises, scientific thinking can be structured
around four complementary dimensions that define its cognitive and educational
architecture.
e  Cognitive Dimension
The cognitive dimension refers to the mobilisation of logical operations
(inductive, deductive, analogical reasoning), hypothesis generation, problematisation,
and the application of scientific knowledge in new situations. This dimension ensures
the development of intellectual tools for analysing reality, identifying patterns,
establishing causal relationships, and generating solutions to complex problems.
e  Metacognitive Dimension
The metacognitive dimension involves reflection on one's own thinking
processes, awareness of cognitive strategies used, self-regulation, and error
correction. D. Kuhn (1989) emphasised that scientific thinking requires not only
the use of knowledge but also the ability to reflect critically on how knowledge
is constructed, validated, and applied. Metacognition is essential for autonomous
learning, the transfer of knowledge, and lifelong learning [7].
e  Methodological Dimension
The methodological dimension highlights familiarity with scientific methods
of investigation, including experimental design, data collection and analysis, the use of
heuristic strategies, and the validation of conclusions through evidence. In educational
settings, this dimension is developed through research-based learning, inquiry-based
teaching strategies, and modelling of scientific procedures by teachers [15].
e Value-Oriented Dimension
The value-oriented dimension extends scientific thinking beyond cognitive
skills, including ethical responsibility, openness to dialogue, tolerance for uncertainty,
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and intellectual curiosity. Scientific thinking involves not only the correct application
of methods but also a reflective and responsible attitude towards knowledge, society,
and the environment [1; 15].

In conclusion, scientific thinking through integrative point of view is a
multidimensional and context-dependent process that requires coherent educational
strategies and active learning environments. The next section will explore pedagogical
strategies that foster its development in secondary education. Its development requires
coherent educational strategies that stimulate intellectual autonomy, reflective
learning, and active engagement with real-world problems.

In this respect, the next section of this article will analyse scientifically
validated educational strategies that can foster the development of scientific thinking
in secondary education, with particular attention to the specific challenges and
opportunities of the Moldovan educational context.

Challenges in Developing Scientific Thinking in Lower Secondary
Education

Although scientific thinking is widely recognised as a fundamental
competence in contemporary education, its effective development among lower
secondary students encounters multiple challenges. These difficulties stem not only
from individual student characteristics but also from systemic factors related to
teaching practices, curricular design, and the broader socio-educational environment.

e Predominance of Traditional Teaching Practices

In many educational systems - particularly in post-Soviet contexts such as
the Republic of Moldova - educational practices remain heavily rooted in traditional,
teacher-centred methodologies. The focus on memorisation, content reproduction,
and exam performance limits students’ opportunities to engage in inquiry-based
learning or to exercise critical, reflective and scientific thinking [11;15]. These
practices neglect the cultivation of cognitive operations essential to scientific thinking,
such as problematisation, hypothesis generation, and evidence-based reasoning [7].
Consequently, students are often passive recipients of information rather than active
constructors of knowledge.

e Insufficient Teacher Preparation in Cognitive Pedagogy

Research highlights that one of the most significant obstacles to fostering
scientific thinking is the lack of teacher preparedness to implement active
learning methodologies [5; 10]. In Moldova, teacher education programmes do
not systematically include training on metacognitive strategies, scientific inquiry
facilitation, or the modelling of complex reasoning processes [15]. Moreover,
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educational supervision and professional development opportunities rarely focus on
developing teachers’ capacity to stimulate scientific thinking in the classroom.

e Limited Educational Resources and Technological Infrastructure
Developing scientific thinking requires diverse educational resources: laboratories,
interactive learning environments, access to scientific information, and opportunities
for experimentation. However, Moldovan schools - especially in rural areas - often
lack the necessary infrastructure and materials to support inquiry-based learning
[17]. Digital technologies, although promising, are underused or inaccessible due to
technical or financial constraints.

o Student-Related Factors and Socio-Cultural Barriers

Students’ prior experiences, socio-economic conditions, and cultural values
influence their ability to engage in scientific thinking [2]. Many students come from
environments that discourage questioning, problematising, or challenging established
knowledge - skills at the heart of scientific thinking. Additionally, differences in
learning styles, motivation, and levels of cognitive development create disparities
in the pace and quality of scientific thinking formation. In sum, the challenges of
developing scientific thinking in secondary education are not isolated phenomena
but systemic problems requiring coordinated educational policies, curriculum
innovation, teacher professionalisation, and resource allocation. These measures
must be tailored to the specific needs of the Moldovan educational context, ensuring
equitable access to quality education and fostering a culture of inquiry, reflection,
and responsible action among students [15].

Pedagogical Strategies for Developing Scientific Thinking in Secondary

Education

The development of scientific thinking in secondary education represents
a complex educational challenge that requires more than the mere transmission of
scientific content. As contemporary research shows, the formation of this competence
depends on the deliberate design of learning environments that stimulate inquiry,
problem-solving, reflection, and the responsible use of knowledge [8; 15]. In the
specific context of the Republic of Moldova, the development of scientific thinking
among students must take into account both international trends in science education
and local realities marked by traditionalist teaching practices, limited resources, and
socio-economic disparities [11].

Based on the analysis of validated educational models and the integrative
approach proposed in previous research [15], we identify the following pedagogical
strategies as particularly relevant for fostering scientific thinking in secondary education.
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e Inquiry-Based and Problem-Based Learning
Research confirms that inquiry-based learning (IBL) is one of the most
effective methods for developing scientific thinking [10; 12]. IBL encourages
students to formulate questions, develop hypotheses, conduct experiments, and
interpret results. In the Moldovan educational context, the integration of IBL can be
achieved gradually, starting with simplified problem situations and progressing to
complex investigations adapted to students' cognitive levels.
e Development of Metacognitive Skills
Given the essential role of metacognition in scientific thinking [7; 15],
educational interventions should include explicit activities of reflection, self-
assessment, and critical discussion. Teachers must guide students to monitor their
own reasoning, identify cognitive errors, and develop strategies for autonomous
learning.
e Integration of Scientific Methods and Modelling
In line with the methodological dimension of scientific thinking [15], it is
necessary to familiarise students with scientific methods: designing experiments,
collecting data, interpreting results, and modelling reality. Modelling activities —
both material and mental — play an essential role in structuring thinking processes
and applying knowledge to real-life situations.
e Use of Educational Technologies and Digital Tools
Digital tools can support the development of scientific thinking by providing access
to virtual laboratories, simulations, collaborative platforms, and digital resources
[16]. In Moldova, these tools can compensate for the lack of physical resources,
facilitating active learning and student engagement.
e Teacher Professional Development and Educational Supervision
As demonstrated in previous research [ 14], teachers play akey role in modelling
and stimulating scientific thinking. Therefore, continuous professional development
programs should include training in inquiry-based pedagogy, metacognitive
strategies, and the design of authentic learning tasks. Educational supervision must
promote reflective practices and the cultivation of a scientific culture in schools.

Synthesis and Perspectives

In conclusion, the development of scientific thinking in secondary education
requires a systemic approach, combining active learning strategies, metacognitive
training, familiarisation with scientific methods, the use of digital tools, and the
professionalisation of teachers.
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In the Republic of Moldova, these interventions must be adapted to local

realities, taking into account the need to modernise the curriculum, to stimulate

students' creativity, and to promote an educational paradigm oriented towards critical

thinking, problem-solving, and responsible action.

Results and Recommendations

The analysis of theoretical models and the examination of the educational
context in the Republic of Moldova confirm that the development of scientific thinking

in secondary education is both a strategic priority and a complex challenge. The

integration of scientific thinking into school practice requires systemic interventions

that combine curriculum innovation, teacher training, and the creation of learning

environments focused on inquiry, reflection, and evidence-based reasoning.

The main results of the present study can be summarised as follows:

Key Findings:

Scientific thinking is a multidimensional process [15], integrating
cognitive, metacognitive, methodological, and value-oriented
components, essential for student adaptation to contemporary societal
complexity.

International research offers validated educational models - metacognitive
approaches [7], experimental cognitive research [2], constructivist
designs [10], and professional frameworks [6] - whose applicability in
the Moldovan context requires contextual adaptation.

The school environment in the Republic of Moldova is still strongly
influenced by traditional teaching practices focused on content
reproduction, which limits the development of higher-order thinking
skills [11].

Recommendations for Educational Practice:

1. Curriculum Modernisation

Integrate explicitly in curricula the competences associated with scientific
thinking (problematisation, hypothesis generation, critical analysis,
reflection).

Promote interdisciplinary learning contexts and problem-based projects
with real-life relevance.

2. Teacher Training and Professionalisation

Design continuous professional development programs focused on
inquiry-based pedagogy, metacognitive strategies, and the didactic
modelling of scientific processes.
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o Implement educational supervision practices that encourage reflection,
critical feedback, and the sharing of good practices among teachers.
3. Creating Learning Environments Stimulating Scientific Thinking
e Develop learning scenarios based on problem situations, experimental
investigations, modelling, and research projects adapted to the students’
cognitive level.
o  Use digital technologies as facilitators of scientific thinking (virtual labs,
simulations, educational platforms).
4. Promoting a Scientific Educational Culture

o Stimulate a school climate that values scientific inquiry, tolerance for

uncertainty, evidence-based argumentation, and intellectual curiosity.

e Encourage student participation in extracurricular activities oriented

towards science communication, innovation, and critical debate.

Thus, the development of scientific thinking in secondary education in
the Republic of Moldova is not only a pedagogical challenge but also a social
responsibility. Only through the coherent integration of active learning strategies,
the professionalisation of teachers, and the systematic cultivation of a reflective and
research-oriented school culture can education respond effectively to the challenges
of the 21 century.

Future research directions may explore the impact of educational interventions
on the development of scientific thinking in different school settings and the evaluation
of good practices that can be scaled at the national level.
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Abstract Recent advances in neuroscience provide critical insights into the
physiological processes involved in learning, with direct implications for the design of
educational strategies. This study synthesizes evidence regarding the role of protein synthesis
in the consolidation of long-term memory, as well as the dynamic interactions between the
hippocampus, neocortex, and prefrontal cortex in the storage and retrieval of information.
Neuroscientific research highlights the physiological complexity of learning, particularly
the transition from rote memorization to deep understanding. Within the framework of the
triune brain theory, effective learning results from the interaction between the emotional and
rational components of the brain, and is negatively impacted by stress and anxiety. The study
underscores the importance of collaboration between neuroscience research and educational
practice in developing instructional interventions aligned with the way the human brain
learns and comprehends.

Keywords: neuroscience, learning, memory, forgetting, brain

Rezumat Progresele recente din neurostiinte oferd perspective esentiale asupra
proceselor fiziologice implicate in invatare, cu implicatii directe pentru proiectarea
strategiilor educationale. Studiul de fata sintetizeaza dovezi privind rolul sintezei proteice in
consolidarea memoriei pe termen lung, precum si dinamica interactiunilor dintre hipocamp,
neocortex si cortexul prefrontal in procesul de stocare si accesare a informatiei. Neurostiintele
evidentiazd complexitatea fiziologica a invatarii, In special tranzitia de la memorare la
intelegere. In cadrul teoriei creierului triun, invitarea eficientd rezultd din interactiunea
dintre componentele emotionale si rationale ale creierului, fiind afectatd negativ de stres si
anxietate. Se subliniaza importanta colaborarii intre cercetarea neurostiintifica si practica
educationald, in vederea dezvoltarii unor interventii didactice adaptate modului in care
creierul uman invata si intelege.

Cuvinte-cheie: neurostiinte, invatare, memorie, uitare, creier.
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Introducere

Dintr-o perspectivd educationald fundamentata stiintific, Tnvatarea poate
fi conceptualizata ca o activitate complexd de achizitionare a unor cunostinte, de
formare a unor priceperi, abilitati, capacitati si competente In diverse domenii, ca si
a unor sentimente, convingeri, in functie de interesele, aptitudinile si dorintele celor
care invata [11, p.127].

Acest demers contribuie atat la structurarea arhitecturii intelectuale, cat si
la adaptarea functionala in contextul cerintelor mediului educational. Procesele de
invatare implica activarea functiilor cognitive de ordin superior: atentia sustinuta,
memoria de lucru si pe termen lung, gdndirea logica si abstractd, limbajul si abilitatile
de rezolvare a problemelor, care sunt sustinute de retele neuronale distribuite la
nivelul mai multor regiuni corticale si subcorticale. Interactiunea dinamica dintre
aceste regiuni permite procesarea multimodald a informatiei, luarea deciziilor
si autoreglarea comportamentald, aspecte esentiale pentru invatarea adaptativa
[10, p.119].

In contextul evolutiei paradigmelor educationale, intelegerea proceselor
de invatare dintr-o perspectiva neurostiintificd a devenit o directie fundamentala
in cercetarea interdisciplinara. Invitarea nu mai este perceputi exclusiv ca un act
pedagogic, ci ca un proces biologic complex, sustinut de mecanisme cognitive si
neurobiologice interdependente [1, 10]. Aceastd schimbare de perspectiva impune
integrarea cunostintelor din neurostiinte, psihologie cognitiva si stiintele educatiei
pentru fundamentarea unor interventii didactice eficiente si personalizate.

Substratul neurobiologic al invatarii

Invatarea implicd un proces activ de prelucrare, integrare si reorganizare a
informatiei, prin care individul coreleaza noile cunostinte cu schemele cognitive deja
existente. Functiile cognitive implicate, precum atentia, memoria, rationamentul,
limbajul si gandirea abstracta sunt esentiale pentru dezvoltarea competentelor de
ordin superior. Acestea sunt sustinute de retele neuronale larg distribuite, al caror rol
devine critic in procesul educational [1].

Dinperspectivaneurobiologica, invatarea este asociata cumodificari sinaptice,
activare selectiva a circuitelor neuronale si formarea de noi conexiuni, fenomene ce
reflecta procesele de neuroplasticitate si, in anumite conditii, neurogeneza [6, 19].
Aceste procese permit adaptarea retelelor neuronale ca raspuns la experienta si sunt
esentiale pentru consolidarea Invatarii pe termen lung. Neurostiintele furnizeaza un
cadru explicativ coerent pentru intelegerea diferentelor individuale in Invatare si
pentru elaborarea unor strategii pedagogice adaptate. Cercetarile recente subliniaza
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necesitatea activarii multisistemice a creierului in sarcinile de invétare eficientd,
implicand regiuni asociate cu memoria (hipocamp), procesarea senzoriald (cortexul
vizual si auditiv), controlul executiv (cortexul prefrontal) si reglarea emotionala
(amigdala) [9].

Un element esential in procesul de invatare este memoria: capacitatea
sistemului nervos central de a codifica, stoca si reactiva informatii. [20, p. 345]. Din
perspectiva cognitiva si neurobiologicd, memoria poate fi clasificatd in trei forme
principale, fiecare avand un rol specific in sustinerea performantei intelectuale si a
procesului de invatare:

Memoria pe termen scurt reprezinta sistemul care permite pastrarea temporara
aunei cantitati limitate de informatii, pentru un interval scurt de timp (cateva secunde
pand la un minut). Este utilizatd in sarcini de rutind, cum ar fi retinerea unui numar
temporar sau a unei instructiuni simple, de exemplu, amintirea de a ,,pastra 2” in
timpul unui calcul aritmetic mental. Aceste informatii sunt rapid analizate pentru
relevanta si, in lipsa consolidarii, sunt la fel de rapid uitate [5].

Memoria pe termen lung stocheaza informatii pentru perioade indelungate
de la ore pand la intreaga viatd. Aceasta include fapte, concepte, experiente si
abilitati. Continuturile memorate pe termen lung, precum numele unei persoane
importante din copildrie sau versurile unei melodii, sunt consolidate prin mecanisme
precum repetitia, relevanta emotionald si conectarea cu alte amintiri. Din punct de
vedere neurobiologic, acest tip de memorie implica modificari sinaptice durabile si
reorganizarea circuitelor neuronale, in special in hipocamp si neocortex. [5].

Memoria de lucru este un sistem cognitiv activ care manipuleaza informatiile
stocate si functioneaza ca un spatiu operational in care sunt extrase si combinate
informatii atit din memoria pe termen scurt, cat si din cea pe termen lung, pentru a
permite luarea deciziilor si aplicarea cunostintelor in contexte noi. Este un predictor
esential al performantei academice, fiind implicata direct in sarcini precum intelegerea
textului, calculul mental si planificarea [5]. Memoria de lucru functioneaza ca un
spatiu cognitiv temporar, in care informatiile sunt nu doar stocate, ci si manipulate
pentru a sprijini rationamentul, invatarea si rezolvarea de probleme. Similar unui
spatiu de lucru fizic, aceastd memorie are o capacitate limitata, estimata la aproximativ
patru elemente, conform cercetarilor actuale [3]. Aceastd limitare poate fi depasita
partial prin strategii cognitive precum chunking-ul, adica gruparea informatiei in
unitati semnificative, usor de gestionat (de exemplu, 1-9-4-5 — ,/1945”). In plus,
memoria de lucru are capacitatea de a accesa ,,materiale de referintd” din memoria
de lunga durata, reactivand concepte, formule sau imagini mentale pentru a sprijini
rezolvarea sarcinilor actuale. Ea nu doar stocheaza informatia, ci o evalueaza rapid
pentru relevanta, decidand ce este util in contextul dat.
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Trecerea informatiei din memoria de scurtd duratd in memoria pe termen
lung poartd denumirea de consolidare. Acest proces presupune stabilizarea sinaptica
a traseelor neuronale, prin mecanisme precum activarea receptorilor si sinteza de
proteine sinaptice [12]. Ulterior, cdnd o informatie este reactivatd din memoria
de lungd duratad si readusa in memoria de lucru, ea este supusd unui nou proces:
reconsolidarea. In acest moment, memoria este reimprospatati si poate fi modificata,
deoarece contextul, timpul si starea afectiva diferd fatd de momentul consolidarii
initiale. Acesta este motivul pentru care amintirile reconsolidate nu sunt identice
cu cele originale. Aspectul dat prezinta implicatii importante in invatare, dar si in
terapie [5].

Un exemplu concret: daca un elev acceseazd o formuld matematica din
memoria de lunga durata, dar constatd in memoria de lucru céd aceasta nu rezolva
problema curenta, experienta poate genera frustrare. Totusi, aceasta confruntare duce
la modificarea reprezentdrii mentale a formulei, astfel, la urmatoarea reactivare,
elevul ar putea avea acces la o versiune imbunatatita a cunostintei.

Substratul biologic al memoriei sunt sinapsele. Amintirile exista datorita
retelei biologice dintre celulele creierului — neuroni si conexiunile dintre ele, numite
sinapse. Exista 10" neuroni in creier si fiecare neuron are mii de sinapse. Acest numar
impunator de neuroni este suficient pentru amintiri pe parcursul Intregii noastre vietii,
in ciuda faptului ca fiecare memorie necesita mii de conexiuni sinaptice.

Intr-o lucrare premiati cu Premiul Nobel, Kandel si colegii sii (2014) au
determinat caile microbiologice pentru stabilirea memoriei pe termen lung, ca crestere
a proteinelor in sinapsa dintre neuroni, pentru transmiterea semnalului intre neuroni.
Acest proces de crestere permite mai mult spatiu pentru transmiterea imbunatatita
a substantelor electrochimice (neurotransmitatori) la inceputul memoriei pe termen
lung (sau potentarea pe termen lung). O astfel de crestere a proteinelor necesita un
timp semnificativ, de obicei 18-30 de ore. Pe masura cand cineva intalneste experiente
noi, cu repetitie si conexiune cu alte amintiri, creierul se schimba fizic prin cresterea
cantititilor de proteine neuronale [12]. In mod remarcabil, aceasta este o reconciliere
moleculard a dihotomiei naturd versus educatie, combindnd ambele pe masura ce
dezvoltdm amintiri Intr-un mediu nou.

Un aspect adesea neglijat, dar esential al procesului de invétare, este uitarea.
Contrar perceptiei comune, uitarea nu este un esec al sistemului cognitiv, ci o functie
adaptativa cruciald, care permite filtrarea informatiilor irelevante sau invechite.
In contextul ierarhiei invatarii propuse de J.M. Haile in 1997, uitarea este nu doar
inevitabila, ci necesara pentru progresul cognitiv. Pentru a avansa spre un nivel mai
profund de intelegere, individul trebuie adesea sd renunte la conceptiile initiale
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partiale sau eronate, pentru a le inlocui cu reprezentdri mentale mai sophisticate
[apud 5].

In continuare vom diferentia memoria, invitarea si intelegerea, concepte
adesea confundate sau utilizate cu acelasi sens. In modelul propus de J.M. Haile si
sustinut de literatura contemporana: Memoria este capacitatea de a stoca si reactiva
informatii; Invitarea apare atunci cand informatiile sunt consolidate in memoria
pe termen lung si pot fi recuperate in mod fiabil; Intelegerea presupune utilizarea
flexibila a acestor informatii in contexte noi — aplicarea, reinterpretarea si integrarea
lor in modele cognitive mai complexe [5, 20, p.309]. Aceasta ierarhie este coerenta
si cu logica neurocognitive, deoarece fard formarea de amintiri stabile, invatarea
nu se produce, iar fard organizarea logicd si transferul activ al acestora, nu apare
intelegerea.

R

Procesul invatarii din perspectiva teoriei creierul triun

Intelegerea modului in care regiunile creierului interactioneazi este esentiala
pentru o abordare educationali eficienta si personalizata. In acest context, un model
explicativ valoros este teoria creierului triun, formulatd de neurologul Paul
MacLean in anii 1960 [13]. Acesta teorie subliniazd complexitatea interactiunii intre
ratiune, emotii si procese inconstiente, toate avand un impact direct asupra modului
in care Invatam. Conform teoriei creierului triunic a lui Paul MacLean, invétarea nu
este doar un proces rational. In creierul nostru existi trei structuri fundamentale care
influenteaza modul in care invatam (vezi Figura 1):

NEOCORTEX
Ratiunea

SISTEM LIMBIC

CREIER REPTILIAN
Instincte

Fig. 1 Creierul triun si functiile sale
(https://depositphotos.com/ro/photos/brain-drawing.html)
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e Creierul reptilian, (Trunchiul cerebral) este cea mai veche structurd, o
avem 1n comun cu toate vietatile si are o structura primitiva, apare acum 500-250 mln
ani in urma, cu functii de control a comportamentelor instinctuale si primare, poate
influenta modul in care reactionam la stres sau frica, ceea ce poate afecta capacitatea
de a invata 1n conditii de anxietate sau de frustrare.

e Creierul paliomamalian (Sistemul limbic) este numit creier social sau
emotional, e mai complicat ca cel reptilian, este comun pentru toate mamiferele
si are o varstda de 150 mln ani. Acest creier este responsabil de emotii, joaca un
rol esential In motivarea invatarii. De exemplu, dacd invatarea este asociatd cu o
experientd placuta (cum ar fi recompensele sau feedback-ul pozitiv), sistemul limbic
va stimula dorinta de a continua sa invitam. In schimb, daca procesul de invitare
este stresant sau neplacut, poate inhiba dorinta da invata.

e Creierul neomamalian (Neocortexul) este regiunea cerebrala dezvoltata cel mai
tarziu in procesul evolutiv si pe noi oamenii ne diferentiaza, este cea mai tanara structura cu
o varsta de 150-200 mii ani, este responsabila de procese cognitive complexe. De exemplu,
lobul frontal joacd un rol esential in gandirea logica, planificare si luarea deciziilor, in timp
ce lobul parietal contribuie la procesarea informatiilor spatiale si la rezolvarea de probleme.
Lobul temporal este implicat in procesarea limbajului si in stocarea amintirilor, in stransa
legatura cu hipocampul, o structura cheie pentru consolidarea memoriei. in mod particular,
cortexul prefrontal coordoneaza atentia si controlul executiv, esentiale pentru invatarea
eficientd, participa la: gandire abstractd, rationament/deductie, identificarea si corectarea
greselilor, integrarea informatiei primita de la alte regiuni corticale, focalizarea atentiei,
luarea deciziilor (complexe), reglarea emotiilor (de ex. reglarea sentimentului de fricd),
cognitie sociald (empatie), moralitate, functii inhibitorii (fizice, emotionale). Aceste functii
se dezvolta pe parcursul maturizarii pana la 25 ani.

Prin urmare, invatarea devine un proces multidimensional, in care atat
structurile mai vechi ale creierului care raspund de emotii si instincte, cat si
structurile noi care raspund de gandirea rationald, trebuie sa colaboreze pentru a
facilita Invatarea eficientd. Daca nu sunt create conditii adecvate pentru gestionarea
emotiilor (stres, anxietate), procesul de invatare poate fi ingreunat. Perspectiva lui
MacLean este completata de metafora psihologica propusa de Jonathan Haidt (2006)
in care el foloseste imaginea unui ,.elefant” si a unui ,,calaret” pentru a descrie
procesul decizional si dinamica dintre ratiune si emotie (vezi Figura 2). In aceasti
metafora, ,,calaretul” reprezinta gandirea rationald si constientd, adica neocortexul,
in timp ce ,.elefantul” simbolizeaza creierul mamalian si reptilian adica fortele
inconstiente, emotionale si instinctuale. Calaretul, desi poate incerca sa indrume
elefantul, se confrunta adesea cu dificultati in a-1 controla, Intrucat fortele emotionale
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si instinctive (elefantul) sunt mult mai puternice si rapide decat ratiunea constienta
(calaretul) [8].

Fig. 2. Creierul ,,Elefantul si calaretul”
(https://depositphotos.com/ro/photos/brain-drawing.html)

Facilitarea invatarii din perspectiva fiziologiei creierului

Integrarea principiilor neurostiintifice in educatie reprezintd o directie
emergenta cu potential transformator pentru practicile pedagogice contemporane.
Sigman si col. (2014) evidentiaza necesitatea construirii unei punti intre cercetarea
neurostiintifica si domeniul educational, subliniind trei principii fiziologice esentiale
care sustin procesul invatdrii: nutritia adecvata, exercitiul fizic regulat si somnul de
calitate [16].

Majoritatea elevilor si studentilor s-au confruntat, la un moment dat, cu
senzatia de a fi ,,blocati” in procesul de invatare, o stare de impas cognitive, aparuta
atunci cand resursele mentale devin limitate. In astfel de contexte, cercetirile
in neurostiinte indica faptul cd anumite principii fiziologice fundamentale ale
functionarii creierului pot oferi strategii eficiente pentru a depasi aceste blocaje, mai
ales atunci cand eficienta este esentiala.

Primul principiu este legat de nutritie: creierul, desi nu isi poate stoca rezerve
de glucoza, este organul cu cel mai mare consum energetic din corp. Desi reprezinta
doar aproximativ 2% din masa corporald, acesta utilizeaza circa 20% din energia
totala a organismului, acest raport de consum depaseste semnificativ proportia sa
structurala. Cererea energeticd ridicatd se reflecta in epuizarea resimtita dupa eforturi
cognitive intense, cum ar fi sustinerea unui examen. De aceea, aportul caloric adecvat
este crucial pentru mentinerea vigilentei si a capacitatii de concentrare. Totusi, nu
orice tip de aliment este benefic, sursele de energie bogate in grasimi nesandtoase pot
afecta negativ performanta cognitiva [18]. Prin urmare, desi nu este recomandabil
ca elevii sd consume alimente in timpul orelor de curs, este esential ca acestia sa
se alimenteze corespunzdtor, pentru a preveni disconfortul si distragerea atentiei
cauzate de foame.
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Al doilea principiu vizeaza activitatea fizica. Dovezile empirice sugereaza ca
exercitiul fizic regulat influenteaza in mod pozitiv functiile executive ale creierului,
cum ar fi memoria de lucru, atentia sustinuta si controlul inhibitor. Mecanismele
implicate includ cresterea nivelului de oxigenare cerebrald, stimularea eliberarii de
neurotransmitatori (ex. dopamind, serotonind) si favorizarea neurogenezei in regiunea
hipocampului, asociatd invatarii si memoriei. Chiar si sesiuni scurte de activitate
aerobicd moderata, inserate in rutina zilnica, pot contribui la ,,deblocarea” cognitiva,
prin reactivarea sistemelor atentionale si reducerea stresului mental acumulat [2].
Astfel, integrarea pauzelor active in mediul educational, chiar sub forma unor
exercitii fizice de cateva minute, se poate transforma intr-o strategie pedagogica
eficienta pentru sustinerea procesului de Tnvatare.

Al treilea principiu esential este somnul. Acesta nu reprezinta doar un proces
de refacere fiziologica, ci un mecanism fundamental pentru consolidarea memoriei
si reglarea proceselor cognitive. Cercetarile in neurostiintd au demonstrat ca somnul
profund NREM (,,somnul non-rapid eye movement”) favorizeaza stabilizarea
amintirilor declarative, in timp ce somnul REM (,,rapid eye movement sleep”) sustine
integrarea informatiilor noi intr-un context cognitiv mai larg. In plus fata de somnul
nocturn, tot mai multe studii valideaza beneficiile unui ,,pui de somn” (engl. nap)
scurt in timpul zilei, in intervalul de 10-30 de minute [15]. Astfel de episoade de
somn diurn pot imbunatati capacitatea de concentrare, creativitatea si chiar retentia
informatiilor invatate anterior. ,,Puiul de somn” activeaza mecanisme de reactivare si
reconsolidare a traseelor mnemonice, fara a interfera cu somnul nocturn, cu conditia
sd nu fie prea lung sau programat prea tarziu in cursul zilei. In context educational,
oferirea unor momente scurte de relaxare sau meditatie ghidata poate contribui la
obtinerea unor efecte similare, in special n randul elevilor si studentilor supusi unui
efort cognitiv intens.

Astfel, putem afirma cu certitudine ca, trei principii fiziologice: nutritia,
activitatea fizica si somnul sunt simple conditii de baza pentru sdnatatea generala, dar
si fundamente neurobiologice ale invatarii eficiente. Incorporarea lor in strategiile
educationale, atat la nivel individual, cat si institutional, ar putea reprezenta un pas
esential cdtre optimizarea performantei academice si sprijinirea unei dezvoltari
cognitive sustenabile.

Rolul profesorului in procesul invatarii

Chiar si atunci cand elevii beneficiaza de o nutritie adecvata, un somn de
calitate si activitate fizica, pot rdmane totusi ,,blocati” in procesul invatarii. Acest
blocaj apare de multe ori atunci cand elevul nu reuseste sa inteleaga complet

conceptele invitate sau nu le poate aplica intr-un context nou si inovator. In astfel de
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cazuri, este necesar un suport din partea profesorului, care trebuie sa identifice unde
intelegerea este Tmpiedicata si sd ajute elevul sa dobandeasca o intelegere completa
a materialului studiat.

Cercetarile lui Smith si Cardaciotto (2011), precum si cele ale lui O’Connor
(2013), subliniaza ca acest blocaj nu poate fi depasit doar prin interventii externe,
precum o alimentatie corespunzatoare sau exercitii fizice, ci printr-o metoda activa
de invatare, in care rolul profesorului este esential. Profesorul trebuie sa construiasca
0 ,,scheld” cognitiva, adica un cadru care sa ajute elevii sa stabileasca conexiuni intre
conceptele deja invitate si cele noi, facilitand astfel intelegerea si aplicarea lor intr-
un context mai larg. [17, 14].

Studiile mentionate demonstreaza, de asemenea, ca implicarea activa a elevilor
este un factor cheie in imbunatatirea procesului de invatare. Smith si Cardaciotto
(2011) au observat ca studentii sunt mai pregatiti pentru lectii si mai motivati sa
participe atunci cand stiu ca pot fi intrebati pe neasteptate, un fenomen cunoscut
sub numele de ,,apel nesolicitat”. Aceasta nu doar cd sporeste responsabilitatea
elevilor, dar face si lectiile mai interesante si interactive, spre deosebire de abordarile
traditionale, cum sunt prelegerile, care sunt adesea percepute ca fiind mai putin
atractive [17].

Maimult,abordarea ,,initiere-raspuns-evaluare” (I-R-E), propusa de O’ Connor
(2013), este un exemplu de metoda ce sprijind participarea activa. Profesorul pune
o Intrebare, studentul raspunde (fie voluntar, fie prin apel nesolicitat), iar raspunsul
este evaluat pentru corectitudine. Totusi, aceasta abordare se concentreaza de obicei
asupra unui singur student la un moment dat, iar restul clasei raimane pasiva, ceea ce
poate limita potentialul de invatare al Intregii grupe.

Prelegerea a reprezentat, timp de secole, un pilon central al educatiei formale,
fiind perceputd ca un mijloc eficient de transmitere a cunostintelor de la profesor la
student. Aceastd metoda ramane importanta in multe contexte academice, in special
datorita capacitatii sale de a structura si livra continut complex intr-un mod coerent
si planificat. Din perspectiva neurostiintifica, prelegerea activeaza simultan multiple
regiuni cerebrale: procesarea vizuald (30-50% dintre neuroni), auditiva (~20%) si
senzorio-motorie (~20%) sunt implicate atunci cand studentul urmareste, asculta si
noteaza conceptele predate [4]. Acest tip de activare multisenzoriala poate explica
rezistenta si persistenta metodei de prelegere de-a lungul istoriei.

Totusi, importanta istorica si activarea neurofiziologica nu garanteaza eficienta
maxima 1n toate conditiile. Prelegerile monotone sau supraincdrcate cognitiv, prin
transmiterea rapidd a continutului sau a simbolurilor abstracte fard sprijin vizual
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pot duce la dezactivarea retelelor neuronale si la sciderea retentiei informatiilor. In
aceste cazuri, riscul de deconectare mentala si uitare creste semnificativ, afectand
invatarea profunda.

Pe de alta parte, cercetarile empirice recente, precum cele realizate de Freeman
et al. (2014), oferd dovezi robuste ca metodele de invdtare active, in care studentii
sunt implicati activ In procesul de construire a cunostintelor duc la Tmbunatatiri
semnificative ale performantei academice in domenii STEM (Science, Technology,
Engineering, Mathematics) [7]. Astfel, desi prelegerea poate fi valoroasa, in special
atunci cand este bine structurata si insotita de suport vizual si oportunitati de reflectie,
nu trebuie utilizatd in mod exclusiv.

In concluzie, neurostiinta nu respinge valoarea prelegerii, ci oferd o explicatie
pentru durabilitatea ei istorica si pentru potentialul ei, atunci cand este bine utilizata.
Cu toate acestea, datele pedagogice contemporane subliniazd ca eficienta maxima a
procesului educational este atinsa atunci cand prelegerea este completata cu strategii
de invatare activa, care favorizeaza implicarea cognitiva, retentia pe termen lung si
transferul cunostintelor in contexte noi.

Concluzii

Rezultatele cercetarilor recente din neurostiinte confirmad ca invatarea
eficientd presupune modificari biologice reale la nivel cerebral. Consolidarea
memoriei pe termen lung implica sinteza de proteine la nivel sinaptic, un proces
esential pentru stabilizarea traseelor neuronale si care necesita un interval temporal
specific, de aproximativ 18-30 de ore. Memoria de lucru, cu o capacitate limitata,
poate fi optimizata prin strategii cognitive precum gruparea informatiilor in unitati
semnificative (,,chunking”).

Uitarea este un mecanism adaptativ necesar, facilitdnd reorganizarea cognitiva
si Inlocuirea reprezentdrilor initiale cu structuri mentale mai elaborate.

In acord cu teoria creierului triunic, invitarea eficientd presupune integrarea
functiilor emotionale si rationale, iar dezechilibrele emotionale, precum stresul sau
anxietatea, pot afecta negativ performanta cognitiva. Totodatd, factori fiziologici
precum nutritia adecvatd, activitatea fizica regulata si somnul de calitate constituie
fundamente esentiale pentru sustinerea procesului de invitare. In mediul educational,
sprijinul pedagogic individualizat contribuie la depasirea obstacolelor cognitive, iar
integrarea metodelor de Tnvatare activa sustine transferul eficient al cunostintelor in
contexte noi.
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Abstract Fundamental scientific experiments are of great importance for physics,
forming the basis of physical theory or confirming its correctness, long-term validity. Such
experiments, discoveries have significant features. First of all, fundamental historical
scientific experiments are sources of fundamental knowledge, important in the system of
physical education and in creating the modern scientific picture of the world. Secondly, in
the course of the development of physical science, fundamental experiments have become
important turning points. At each stage of the history of physics, situations arose when it
was necessary to resolve contradictions by conducting decisive experiments. This paper
describes several fundamental historical experiments-evidence: the shape and rotation of
the Earth, the determination of the charge and mass of the electron. These experiments can
be repeated-performed within the framework of educational projects by both schoolchildren
and students in the process of studying physics.

Keywords: multidisciplinary, historical discoveries, physical experiment

Rezumat Experimentele stiintifice fundamentale sunt de o importantd deosebita
pentru fizica, care formeaza baza teoriei fizice sau sa confirme corectitudinea, validitatea
si natura pe termen lung. Astfel de experimente, descoperiri au caracteristici semnificative.
In primul rand experimentele stiintifice istorice fundamentale reprezinti surse de cunostinte
fundamentale, importante in sistemul educatiei fizice si in crearea imaginei stiintifice moderne
a lumii. In al doilea rand pe parcursul dezvoltarii stiintei fizice, experimentele fundamentale
au devenit puncte de cotitura importante. in fiecare etapi a istoriei fizicii au aparut situatii
cand a fost necesara rezolvarea contradictiilor prin efectuarea unor experimente decisive.
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In aceasta lucrare sun descrise citeva experimente-dovezi istorice fundamentale: forma si
rotatia Pamantului, determinarea sarcinii si masei electronului. Aceste experimente pot fi
repetate-realizate Tn cadrul unor proiecte educationale atat de elevi, cat si de studenti in
procesul de studiere a fizicii.

Cuvinte-cheie: multidisciplinar, descoperiri istorice, experiment.

Introducere

Fizica este una dintre cele mai mari si mai importante stiinte studiate de om.
Prezenta sa este vizibila in toate sferele vietii. Adesea, descoperirile 1n fizica schimba
istoria. Prin urmare, descoperirile istorice, oamenii de stiintd care au realizat aceste
descoperiri si, dupa trecerea anilor, sunt Incd interesante si semnificative pentru
societate. Lucrarile lor sunt si astazi relevante. Relevanta descoperirilor fizicii consta
in faptul ca studiul acesteia continua pana in zilele noastre. Fara aceste descoperiri,
societatea nu ar fi atins asemenea culmi in dezvoltarea stiintei, a explorarii spatiului
cosmic si toate tehnologiile care ne sunt inerente si comune nu ar exista. Fara
descoperiri, evolutia umana ar fi putut raimane cu mult in urma undeva in Evul Mediu.
Este important sd-i cunoastem pe marii oameni de stiintd: Isaac Newton, Albert
Einstein si multi alti oameni de stiintd care ne-au oferit toate aceste cunostinte. in
ultimii ani, din pacate, prestigiul oamenilor de stiinta a scazut vizibil, dar fara stiinta
nu va exista progres, nici viitor. Tinerii moderni stiu foarte putine despre stiinta:
aproape nimeni nu poate numi oameni de stiintd celebri, ne mai vorbind de oamenii
din antichitate sau secolele trecute, desi ei sunt remarcabili.

Legile fizicii se bazeaza pe fapte si date stabilite prin experientd. Mai mult
decat atat, interpretarea acelorasi date observate sau stabilite experimental uneori se
schimba pe parcursul dezvoltarii istorice a fizicii. Faptele se acumuleaza ca urmare a
observatiei. Dar nu te poti limita doar la faptele acumulate prin observatii. Acesta este
doar primul pas catre cunoastere. Urmeaza experimentul, dezvoltarea conceptelor
care permit stabilirea caracteristicilor calitative si cantitative sub forma unui numar.
Pentru a trage concluzii generale din observatii si pentru a determina cauzele
fenomenelor si proceselor fizice, este necesar sa se stabileasca relatii cantitative intre
marimi. Dacd se obtine o astfel de dependentd, atunci s-a gasit o lege fizica. Daca se
gaseste o lege fizica, atunci nu este nevoie sa se efectueze un experiment in fiecare
caz individual; este suficient sa se efectueze calculele corespunzatoare.

Prin studierea experimentald a relatiilor cantitative dintre cantitdti, pot
fi identificate modele. Pe baza acestor modele, se dezvolta o teorie generald a
fenomenelor. In consecintd, fird experiment nu existi si nu poate exista predare
rationald a fizicii; Numai predarea verbald a fizicii duce inevitabil la formalism si
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memorare mecanicd. Primele ganduri ale profesorului ar trebui sd vizeze elevul
sa vada experimentul si sd-l facd el insusi, sa vada dispozitivul In mainile profe-
sorului si sd-1 tina in propriile maini. Cu toate acestea, daca elevii efectueaza diverse
experimente si urmaresc demonstratia experimentelor efectuate de profesor, dar nu
aud povestile ganditoare si vii ale profesorului, nu rezolvd problemele, nu citesc
manualul si se familiarizeaza cu literatura, atunci o astfel de munca a profesorului nu
poate fi inca numita satisfacatoare.

Predarea presupune utilizarea pe scard larga a experimentelor, discutii cu
studentii despre specificul implementdrii lor si rezultatele observate. Efectuarea unui
experiment de laborator si rezolvarea problemelor de calcul nu sunt furnizate.

1. Determinarea perimetrului Pamantului de

catre Eratostene din Cyrene

Ca locuitori a planetei Pdmant aparent credem
ca stam pe loc. ne dim seama cd ne miscam daca
privim cerul. In antichitate risaritul si apusul Soarelui,
Lunii si a Stelelor se explica prin miscarea de rotatie
a corpurilor ceresti in jurul Pamantului. Eratostene din
Cyrene era o personalitate dezvoltata multidisciplinar,
matematician, poet, atlet, geograf si astronom antic
grec, directorul faimoasei biblioteci din Alexandria.

Intr-o zi, in timp ce citea un papirus in
bibliotecd, a aflat un fenomen curios. “Departe spre Figura 1. Eratostene,
Sud, la frontiera Seinei, putea fi observat un fenomen 276-195i. Hr

notabil in cea mai lunga zi a anului. Pe 21 unie, umbrele

coloanelor templelor sau a unui bat vertical se micsoreazd odatd cu apropierea de
amiazad. La orele amiezii razele Soarelui alunecd pana in adancul fantanilor, acolo
unde, 1n alte zile, este umbra. Si atunci, exact la amiaza, coloanele nu mai au umbra,
iar Soarele straluceste direct in apa fantanii.”

Eratostene s-a intrebat cum se poate ca in acelasi moment un bat din Siena sa
nu aibd umbra si la un bat din Alexandria, aflat la 5000 de stadii la Nord se observa
o umbra foarte clard? Singurul raspuns era, ca suprafata Pamantului este curbata. Cu
cat curbura este mai mare, cu atat este mai mare si diferenta de lungime dintre umbre
(Figura 2.). Soarele este atat de departe incat razele sale cad paralel pe suprafata
Pamantului.

Ideea ca Pamantul nu este plat dar are forma unei sfere a fost inaintata de unii
predecesori si probabil a fost intarita de forma umbrei observate 1n cazul eclipsei de
Luna sau de Soare (Figura 3.).
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Figura 2. Suprafata curbatd a Pamantului in regiunea

Figura 3. Umbra Pamantului pe suprafata Lunii

Eratostene a observat, ca unghiul de incidentd a razelor solare in Alexandria
este de 7 grade si 12 minute, adicd 7,2 grade(Figura 4). Unghiul a fost masurat cu un
dispozitiv scaphis (oxagic), unul dintre cele mai vechi modele de cadrane solare. De
la negustori a aflat ca distanta de la Alexandria pand la Syene avea valoarea de 5000
stadii (~800km). Deoarece 7,2 grade reprezintd a 50-a parte din cerc (?’: == ),

360 50
el a calculat perimetrul Pamintului egal cu 250 000 stadii (40 000 km) (Figura 5).

parallel sun rays
-

7270 Syene

Alexandria

7.2°

1/50 of a ecirele

Figura 4. Orientarea razelor solare pe suprafata Pamantului pe 21 martie
la Alexandria si la Syene.
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1/50 de cerc < 5000 de stadii (~800 km)

.. 1 cerc < 50 x 5000 stadii
= 250000 stadii (~40000 km)

Unghiul din lungimile
. stalpului si umbrei lui:
\ 1/50 de cerc ™

Figura 5. Rationamentul lui Eratostene pentru determinarea perimetrului
Pamantului.

* a3 - g Lo A
e B L e e el R e et ket L e L . Y =R ]

BuzCBesfas

Figura 6. Determinarea distantei Truseni-Ecuator de-a lungul meridianului.

Am repetat acest experiment la Truseni, RM pe 21 martie 2025, ziua
echinoctiului de primavara, cand razele Soarelui cad perpendicular pe Ecuator si
deci acolo corpurile opace nu au umbra. O rigla cu lungimea de 100cm, orientata
vertical pe suprafata Pamantului la amiaza a lasat o umbra de 107,5 cm. Distanta pe
meridian de la Truseni (47,0708; 28,67) pana la Ecuator este de 5233,65 km (Figura
6. Am determinat ca raza Pamantului este de 40 027,9 km.
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2. Determinarea perimetrului Pamantului de citre Al-Biruni Incercarile de
masurare a razei Pamantului au continuat in secolele urmdtoare. O metoda noua
de determinare a dimensiunilor Pamantului a fost pusd in practica intre 1022 si
1024 de celebrul savant enciclopedist din Orientul medieval Abu Rayhan al-Biruni
(973-1048). Al-Biruni a scris o lucrare dedicata acestei probleme, care nu a ajuns
in vremea noastra. Din fericire, n cel putin incd doud lucrari da o scurta descriere a
metodei si a rezultatelor obtinute — in ,,Canonul lui Masud” [3, p. [431].

Al-Biruni, cercetdtor multidisciplinar, a fost implicat in multe stiinte.
Problema masurarii dimensiunii globului I-a bantuit multd vreme. El stia ca grecii
antici masurau circumferinta globului in stadii, probabil de la dimensiunea unui
stadion, dar a recunoscut ca valoarea exactd a unui stadiu nu mai era cunoscuta
(150m-180m). El stia si despre masuratorile lungimii meridianului intreprinse in 827
de astronomii lui al-Mamun (786 — 833), cand doud grupuri independente de oameni
de stiintd au obtinut valori usor diferite pentru lungimea unui grad al meridianului —
exact 56 mile arabe si 56,23 mile arabe.

Pentru determinarea razei Pamantului Al-Biruni a folosit metoda de coborare
aorizontului. Daca un observator urca in varful muntelui A (Figura 7), el va vedea linia
orizontului in punctul C. Linia de vedere AC va fi tangenta la suprafata globului si, in
consecinta, este perpendiculard pe raza Pamantului OC. Din triunghiul dreptunghic

obtinut putem ajunge la relatie
_ h-(cosa)
" 1—cosa
unde a este unghiul de depresiune al orizontului si h este indltimea muntelui
in raport cu suprafata sferei terestre. In practic, solutia acestei expresii simple este
complicatd de mai multe probleme: precizia masurarii unghiului mic a, influenta
refractiei in apropierea orizontului, planeitatea suprafetei subiacente, precizia

masurarii indltimii h, precum si erorile instrumentale si erorile de observatie.

A
r a
cosas=
+h
h
h-cosa+r-cosa =r B
h-cosa=r—r-cosa C
h:-cosa=r(l-cosa)
h-cosa '
== I
l-cosa
a
o

Figura7. Metoda de coborare a orizontului
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Pentru determinarea ndltimii muntelui h, Al-Biruni a folosit o metoda
trigonometricd, explicatd in Figura 8. Al-Biruni a masurat indltimea unghiulara
a muntelui din doud pozitii C si B (Figura 8). Masurand distanta d = CB, dintre
punctele de observatie putem stabili valoarea numericd a inaltimii h din expresia:

d: teb - tec
L dteb-tg

tgc — tgb
h wpe N Al Biruni
e 89= G+
h= d-tgb + CD-tgb=h
tgc
A
h-tghb
d-tgb + 5 = h .
tgc
_ d-tgb-tgc
- tgc—tghb

Figura 8. Determinarea inaltimii muntelui prin metoda trigonometrica.

Valoarea obtinuta de Al-Biruni referitor la raza Pamantului a fost de 6339,9 km.

- — : -
el — R

Figura 9. Fotografia unei antene de emisie-receptie din doua pozitii,
aflate la distante diferite.
Metoda utilizatd de Al-Biruni de asemenea poate fi realizata-repetatd in
cadrul unui proiect extracurricular. Deoarece pe teritoriul RM nu sunt munti, putem
utiliza Tndltimea unghiulard a unei antene de emisie-receptie de la doud distante
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diferite (Figura 9). Valoarea numerica a indltimii unghiulare poate fi masurata cu un
dispozitiv constituit dintr-un raportor si si o rigla cu buld de nivel (Figura 10).

Figura 10. Dispozitiv scolar pentru determinarea naltimii unghiulare.

Valoarea unghiului pate di determinate si cu ajutorul telefonului mobil
utilizand un program digital (Figura 11).

Figura 11. Masurarea indltimii unghiulare cu ajutorul telefonului mobil.

3. Dovada rotatiei Pamdntului in jurul axei proprii

Dupa lansarea modelului heliocentric al sistemului Solar de cétre N. Copernic,
a aparut necesitatea de dovezilor experimentale a acestui model revolutionar. Galileo
Galilei a descoperit munti si vai pe Luna, pete pe Soare, fazele planetei Venus, 4
sateliti ai planetei Jupiter. Oamenii de stiintd de pe vremuri considerau ca un corp,
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care cade liber de la o Tndltime trebuie sa se deplaseze spre West, deoarece Pamantul
se va roti cu un unghi pana corpul va ajunge la suprafata Pamantului (Figura 12
din stanga). In 1679 Newton a demonstrat ci corpurile care cad liber pe suprafata
Pamantului, trebuie sa se deplaseze spre Est, deoarece corpurile situate la distante
mai mari de centrul Pamantului au viteze liniare mai mari. La caderea libera, dupa
inertie corpurile isi pastreaza aceastd viteza, de aceia ele se vor deplasa spre Est.
(Figura 12 din dreapta).

Primele experiente pentru a observa deplasarea spre Est a corpurilor ce cad
liber au fost efectuate de italianul Gulielimini in Bolonia in 1792. In aceste experiente
a fost observate deplasari spre Est, insd exactitatea masurdrilor nu era perfecta pentru
o verificare cantitativa.

Figura 12. Deplasarea asteptatd a corpului de la verticala la caderea libera
pe suprafata Pamantului.
Experiente mult mai precise au fost realizate de fizicienii
nemti Bentzenberg si Raih in anul 1802. Corpurile care
cadeau de la indltimea 146 m se deplasau spre Est cu
3,2 cm.

Pendulul Foucault este un dispozitiv
experimental bazat pe pendulul gravitational, realizat
de fizicianul francez Léon Foucault, care demonstreaza
ca Pamantul se invarte in jurul propriei axe. Aceasta |
experientd istoricd se bazeazd pe faptul ca pendulul &
gravitational are proprietatea de asi pastra planul de |
oscilatie (Figura 13). Astfel de pendule au fost instalate |
in blocurile de studii ale UTM si USM. Figura 13. Pendulul

Foucault
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3. Determinarea sarcinii si masei electronului

Dupa descoperirea electronului de catre Thomson, oamenii de stiinta si-au dat
seama ca aceasta particuld este o componenta fundamentala a intregii lumi materiale.
In consecinta, a aparut intrebarea despre studierea si misurarea proprietitilor sale.
Prima masuratoare precisa a sarcinii electrice a unui electron se datoreaza lui Robert
Millikan.

Schema experimentald elaboratd de Millikan (Figura 14), consta dintr-un
condensator plat mare si incapator, format din doua placi metalice, cu o camera intre
ele. De la o baterie electrica puternica, Millikan a aplicat o tensiune electrica de sute
de volti placilor condensatorului, creand un camp electric intre placi. Cu ajutorul
unui pulverizator el a plasat picdturi foarte mici de ulei. Cu ajutorul unei surse de
raze Roentgen el ioniza picaturile de ulei. Asupra picaturilor de ulei actioneaza
urmatoarele forte:

v Forta gravitationala;

v Forta Arhimede;

v Forta de rezistentd a mediului (viscozitate);

v Forta campului electric.

Schimbénd valoarea tensiunii electrice putem dirija cu miscarea picaturilor
de ulei, care, dupad cum s-a dovedit, se comportda mult mai stabil intr-un camp
electrostatic si, cel mai important, se evapora mult mai lent. Analizand miscarea
uniformd a picaturilor incdrcate pentru doua directii cu viteze diferite putem

determina sarcina electrica a picaturilor de ulei (Figura 15).

carcasa

I °
—— O )
*

sute de volti E ulei pulverizat ‘
E microscop

JJ\ L o 2 3 \{C(:O \!?

camp electric uniform

Figura 14. Schema instalatiei experimentale pentru determinarea sarcinii electrice

a electronului.
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Fe=gk=—> Fe=Fo+Fy
% = 6mnryvy + 6mNI:
Motion of S q= o i 4
oil drop v

Fe=6mmrvi  Fyv=6mmr:

Figura 15. Rationamentele lui Millikan pentru determinarea sarcinii electrice a
picaturilor de ulei.

Pentru diferite valori a tensiunii electrice au fost determinate urmatoarele
valori ale sarcinii electrice a picaturilor de ulei (Tabelul 1).

Tabelul 1. Valorile experimentale obtinute de Millikan referitor la
determinarea sarcinii electronului

Voltage (V) |¢ = Charge (C)| » |Change in Charge (C)

391.49 4.005%10'% | 25
407.80 3.845x10"% |24 | -1.602x10°
376.43 4.165%x10'¢ | 26 | +3.204x10"°
337.49 4.646x10"% | 29 | +4.806x10-1°
362.49 4.326x10"® | 27 | -3.204x10"'°
376.43 4.165%10"® | 26 | -1.602x10"°
391.49 4.005x10'® | 25| -1.602x10"
362.49 4.326x10"® | 27 | +3.204%10-"°
349.54 4.486x10'% | 28 | +1.602x10"°
407.80 3.845%10'¢ | 24 | -6.408x10'°
425.53 3.685%10'¢ | 23 | -1.602%101°

q= nI(Where n is an integer)

Analiza datelor obtinute a pus in evidenta ca valoarea sarcinii electrice a

picaturilor de ulei este multipla valorii discrete:
e=1,6-10"1¢

Valoarea obtinuti reprezinti sarcina elementari a electronului. In anul 1923
a fost, pentru determinarea sarcinii electronului si pentru studiul fotoefectului extern
a fost rasplatit cu premiul Nobel.
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Utilizind datele experimentale referitor la sarcina specifica a electronului

(==1.76-10' =) . . .
= ks’ obtinute anterior de J. Thomson cu razele catodice, putem

determina masa electronului:
e 1,602-107"°

m= = =9,1-10"Hk
€/m 1,76-101 g

Concluzii: Relevanta descoperirilor, determindrilor cantitative a diferitor
marimi fizice consta in faptul ca studiul acesteia continua pana in zilele noastre. Fara
aceste descoperiri, societatea nu ar fi atins asemenea culmi in dezvoltarea stiintei,
a explordrii spatiului cosmic si toate tehnologiile care ne sunt inerente si comune
nu ar exista. Fara descoperiri, evolutia umana ar fi putut ramane cu mult in urma
undeva in Evul Mediu. Este important sd-i cunoastem pe marii oameni de stiinta:
Isaac Newton, Albert Einstein si multi alti oameni de stiintd care ne-au oferit toate
aceste cunostinte. In ultimii ani, din pacate, prestigiul oamenilor de stiintd a scazut
vizibil, dar fard stiintd nu va exista progres, nici viitor. Tinerii moderni stiu foarte
putine despre stiintd: aproape nimeni nu poate numi oameni de stiinta celebri, ne mai

vorbind de oamenii din antichitate sau secolele trecute, desi ei sunt remarcabili.

Articolul este elaborat in cadrul subprogramului de cercetare stiintifica
aplicata, FIZLAB 2.0, cod 040103, finantat de Ministerul Educatiei si Cercetarii al
R. Moldova.
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Abstract The article explores the structure of students’ scientific competence
through the lens of five essential components: knowledge of definitions, knowledge of
measurement units, application of formulas in solving simple problems, ability to solve
problem situations, and the use of scientific language. Empirical data collected from the
application of the Integrated Constructivist Model (ICM) in physics lessons are analyzed,
highlighting the differentiated impact of the ICM on each component in grades 6, 8, and
10. An interpretation of learning gain and effect size is proposed to better understand the
pedagogical effectiveness of the model. The highest learning gain was recorded in grade 8™
for scientific language — 1.39, and in grade 10" for understanding measurement units — 0.91,
and for solving problem situations — 0.39. Likewise, the largest effect size was observed for
scientific language (ranging from 0.6 to 0.9), while the smallest was for the application of
formulas (ranging from 0.2 to 0.4). The smallest effects were observed in 6™ grade, and the
highest in 8" grade. The general construct of scientific competence is also analyzed, and its
evolution in students of different ages is presented. It is emphasized that components such
as coherent scientific expression, the ability to solve complex problem situations, and the
ability to apply learned formulas in solving simple problems account for approximately 60%
of scientific competence.

Keywords: scientific competence, integrated constructivist model, scientific
language, physics education.

I. Introduction

In a world marked by rapid technological progress, informational
complexity, and global challenges—whether ecological, health-related, or economic—
the development of scientific competence has become a priority in contemporary
educational policy. This competence extends beyond the mere accumulation of
scientific knowledge; it encompasses a set of cognitive, procedural, and attitudinal
capacities that enable individuals to understand natural and technological phenomena,
formulate questions and hypotheses, use data and concepts to solve problems, and
participate actively and responsibly in society (OECD, 2006; Bybee, 2013).
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The definition of scientific competence has evolved through various stages,
beginning with major international assessments such as the PISA Programme.
According to PISA, scientific competence is defined as “the ability to engage with
science-related issues, and with the ideas of science, as a reflective citizen” and
includes “the ability to use scientific knowledge, to identify questions, and to draw
evidence-based conclusions in order to understand and help make decisions about
the natural world and the changes made to it through human activity” (OECD, 2019).
At the same time, scholarly literature emphasizes the dynamic, contextual, and
integrative nature of this competence (Kelp et al., 2023; Holbrook & Rannikmde,
2009), which requires the development of flexible and effective instructional tools.

From a curricular perspective, scientific competence can be broken down
into several observable and measurable components: knowledge of key concepts,
understanding and use of scientific language, application of formulas and scientific
methods, problem-solving, and decision-making in real or simulated contexts
(Millar, 2006). These components reflect not only the traditional objectives of
science education but also the need for functional scientific literacy, in which science
becomes a resource for critical thinking and informed action.

In this context, the present research aims to investigate the impact of the
constructivist method on five fundamental components of students’ scientific
competence: (1) knowledge of definitions (DEF), (2) understanding of measurement
units (MU), (3) application of formulas in simple problems (FORM), (4) solving
complex problem situations (PS), and (5) coherent use of scientific language (SL)
(Calalb & Dabija, 2024a). The Integrated Constructivist Model (ICM), implemented
during physics lessons, is evaluated in terms of its pedagogical effectiveness by using
indicators such as the progress index and effect size, based on a sample of students
in grades 6, 8, and 10.

II. Components of Scientific Competence
Students’ response to various teaching strategies also depends on the level of
their scientific competence, which is essential for achieving conceptual understanding.
Scientific competence is not a singular skill but a multifaceted construct that allows
students to interact meaningfully with scientific ideas and apply them in both
academic and real-world contexts (Feinstein, Allen & Jenkins, 2013; Sjostrom &
Eilks, 2018). In this study, scientific competence is operationalized through five
distinct but interconnected components, each addressing a specific aspect of learning
and applying science:
o Knowledge of Definitions (DEF): the ability of the student to accurately
reproduce standard scientific definitions. This is a core element of
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declarative knowledge and plays a foundational role in conceptual
development (Tytler, 2007).

e Knowledge of Measurement Units (MU): the ability to recall and
correctly use the measurement units associated with various physical
quantities. This competence supports students' understanding of quantity
and proportional reasoning, which are central to scientific thinking
(Loretan et al., 2024).

e Application of Formulas (FORM): the capacity to use learned formulas
in simple problems. This reflects students’ procedural fluency and their
grasp of the relationships between physical quantities—an essential skill
in physics learning (May, 2024).

e  Situational Problem-Solving Skills (PS): the ability to interpret a real-life
or school-context problem and reformulate it using scientific models and
reasoning. This component develops through experience and is closely
linked to inquiry-based learning (Edelson, 2001).

e Use of Scientific Language (SL): the ability to use domain-specific
terminology correctly and contextually. Mastery of scientific language
is not only a matter of vocabulary, but also of cognitive framing and
discourse practices that shape understanding (Yore, Hand & Prain, 2002).

These components work synergistically to support not only the mastery of
science content but also students’ ability to reason, communicate, and solve problems
scientifically. Collectively, they reflect the operational core of science literacy and
align with international assessment frameworks.

To assess these components, students were evaluated using a series of items
explicitly targeting each one. Each item was scored as 0 (student does not demonstrate
the competence) or 1 (student demonstrates the competence). This binary coding
allowed for a clear comparison between pre-intervention and post-intervention
stages. All student responses across the academic year were collected and analyzed
to identify learning gains and evaluate instructional impact.

II1. Research Methodology

3.1 Integrated Constructivist Model

The Integrated Constructivist Model (ICM) implemented in this study is
structured around the widely recognized 5E instructional model—Engage, Explore,
Explain, Elaborate, and Evaluate. This model, developed by the Biological Sciences
Curriculum Study (BSCS), provides a pedagogical framework that facilitates concept
development, student engagement, and reflective thinking through active learning
cycles (Bybee et al., 2006).
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The ICM enhances the SE structure by integrating three key strategies:
Flipped Classroom, Peer Instruction, and the Early Physics Approach, all within
a collaborative learning environment supported by metacognitive reflection and
formative assessment (Calalb & Zelenschi, 2024).

Flipped Classroom (Pre-Engagement Phase): Students prepare for the
lesson at home by watching short educational videos (10—18 minutes) on the
educatieonline.md platform, which introduces them to the main concepts in advance.
This asynchronous learning phase increases student readiness and allows class time
to be used more effectively for interaction and application. Recent studies emphasize
that flipped learning fosters higher-order thinking and learner autonomy when
implemented consistently (Zelenschi & Calalb, 2024; Zainuddin & Perera, 2019).

Peer Instruction (Engage & Explain Phases): Two conceptual questions are
introduced during the lesson. Students first answer individually, then discuss in small
groups, and re-answer based on peer input. This technique deepens understanding
and reveals misconceptions through structured dialogue. Recent findings show that
Peer Instruction leads to improved conceptual clarity and student confidence in
science learning (Turpen & Finkelstein, 2010; Vickrey et al., 2015).

Early Physics Approach (Elaborate Phase): This component encourages
students to explain real-world phenomena using scientific language, rather than
memorizing formulas. It supports conceptual coherence and aligns intuitive reasoning
with formal physics principles. Emphasis is placed on meaningful understanding
before computational skills, a strategy confirmed by research on cognitive
development in science education (Manz & Suarez, 2018; Odden & Russ, 2019).

Group Work and Guided Discussions (Explore & Explain Phases): Each
lesson includes group collaboration (4-5 students) in problem-solving tasks and
structured inquiry, facilitated by the teacher through questioning and feedback. Such
cooperative learning environments improve engagement and foster critical thinking,
particularly when linked to formative assessment opportunities (Nygard Larsson &
Jakobsson, 2020).

Exit Tickets and Metacognitive Reflection (Evaluate Phase): At the end of the
lesson, students complete digital exit tickets in response to metacognitive prompts
such as “Today I understood that Ohm’s Law helps us to...” or “A new thing I
learned today is...”. These reflections, submitted anonymously using the Turning
Point system, encourage students to monitor their own understanding and integrate
new knowledge, supporting long-term retention (Merkebu et al., 2023).

Thus, the ICM approach merges constructivist pedagogy with modern teaching
tools and reflective learning, aiming to promote not only scientific understanding,
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but also competence in communication, reasoning, and application. In this regard, an
analysis of the relationship between various constructivist strategies and their effects
on different types of competences is provided in (Calalb & Dabija, 2024b).

3.2 Research Objectives

This study aims to investigate the development of scientific competence in 6,
8™ and 10™ grade students through the implementation of an Integrated Constructivist
Model (ICM) in physics lessons during one academic year. Scientific competence is
viewed as a multidimensional construct, encompassing five components: knowledge
of definitions, knowledge of measurement units, formula application, situational
problem-solving, and scientific language use.

The general objectives of the research are:

e To examine the impact of the Integrated Constructivist Model (ICM)
on the development of students’ scientific competence across different
educational levels.

e To evaluate the academic success of students following the application
of the ICM in physics lessons, based on measurable improvements from
pre-test to post-test.

e  Toanalyze the evolution of the general construct of scientific competence,
highlighting its structure and progression across age groups.

3.3 Research Questions and Hypotheses

Based on the study objectives, the following research questions and
hypotheses were formulated:

RQ,: What is the impact of the Integrated Constructivist Model (ICM) on the
development of the five components of scientific competence in students?

H . The implementation of the Integrated Constructivist Model leads to a
statistically significant improvement in each of the five components of scientific
competence: knowledge of definitions, knowledge of measurement units, application
of formulas, situational problem-solving skills, and use of scientific language.

RQ,: What is the effect of the Integrated Constructivist Model (ICM) on
students’ academic achievement in physics?

H,: Students show statistically significant academic progress in physics
between the pre-test and the post-test after participating in the instructional process
based on the Integrated Constructivist Model.

3.4 Research Design
The research was conducted during physics lessons throughout the 2023—
2024 academic year in three 6th grade classes with 121 students, three 8th grade
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classes with 127 students, and two 10th grade classes with 57 students, from two
public urban schools in the Republic of Moldova. The study measured the effect
of implementing the Integrated Constructivist Model (ICM) on students’ scientific
competence and academic achievement.

For scientific competence, five variables were established, as previously
described. Each variable could take the value of 0 — the student does not possess the
respective competence, or 1 — the student possesses the respective competence. Pre-
test and post-test values were measured. The pre-test values were extracted from the
evaluation test administered at the end of the first instructional unit of the academic
year, while the post-test values were taken from the final evaluation test of the year.
Each component of scientific competence corresponded to a specific item in the test.
For example, knowledge of measurement units was assessed through one dedicated
item; the ability to solve problem situations was also measured by a specific item;
and the scientific language component was assessed based on students’ formulation
of definitions, analysis of problem situations, and the conclusions they drew. We
emphasize that an attempt to highlight the main components of scientific competence
was made in the article (Calalb et al., 2024), where such components as conceptual
understanding, research skills, data analysis skills, etc., are listed. However, since
such components are difficult to measure, in this research we have focused on five
components that can be measured based on the results of periodic tests.

For academic achievement, the pre-test was based on results from the first
end-of-unit test, while the post-test reflected results from the final chapter assessment.

To evaluate the impact of the ICM on the measured variables, and to
standardize the results for comparability with other studies, learning gain was
calculated using the following formula:

Posttest—Prettest
Max—FPosttest (1)

Learning gain =
and the effect size was calculated using cohen's d.

IV. Data Analysis

Let’s present the results of the descriptive statistics for all five components of

scientific competence in students from the 6™, 8", and 10" grades. Tables 1-3 present
the pre-test and post-test results for 6™, 8" and 10" grade students, respectively.

Table 1. Descriptive Statistics for the components of scientific
competence in 6™ grade.

Valid Mean Std. Deviation Sum
Definition Pre 121 0.298 0.459 36.000
Definition Post 121 0.380 0.487 46.000
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UM Pre 121 0.810 0.394 98.000

UM Post 121 0.851 0.357 103.000
Formula Pre 121 0.231 0.423 28.000
Formula Post 121 0.256 0.438 31.000
PS Pre 121 0.215 0.412 26.000
PS Post 121 0.248 0.434 30.000
SL Pre 121 0.107 0.311 13.000
SL Post 121 0.347 0.478 42.000

Table 2. Descriptive Statistics for the components of scientific competence

in 8" grade.
Valid Mean Std. Deviation Sum
Definition Pre 127 0.323 0.469 41.000
Definition Post 127 0.425 0.496 54.000
UM Pre 127 0.780 0.416 99.000
UM Post 127 0.866 0.342 110.000
Formula Pre 127 0.244 0.431 31.000
Formula Post 127 0.339 0.475 43.000
PS Pre 127 0.189 0.393 24.000
PS Post 127 0.386 0.489 49.000
SL Pre 127 0.228 0.421 29.000
SL Post 127 0.677 0.469 86.000

Table 3. Descriptive Statistics for the components of scientific competence
in 10" grade.

Valid Mean Std. Deviation Sum
Definition Pre 57 0.316 0.469 18.000
Definition Post 57 0.421 0.498 24.000
UM Pre 57 0.632 0.487 36.000
UM Post 57 0.807 0.398 46.000
Formula Pre 57 0.333 0.476 19.000
Formula Post 57 0.456 0.503 26.000
PS Pre 57 0.246 0.434 14.000
PS Post 57 0.456 0.503 26.000
SL Pre 57 0.298 0.462 17.000
SL Post 57 0.632 0.487 36.000

Using formula (1) and considering that the maximum attainable score
(Max) is 1, the learning gain can be calculated for all five components of scientific
competence across all participating grade levels. Thus, the learning gain is presented
in Table 4.
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Table 4. Learning gain for the components of scientific competence

6" grade 8 orade 10" grade
Def 0.13 0.18 0.18
UM 0.27 0.64 0.91
FORM 0.03 0.14 0.23
PS 0.04 0.32 0.39
SL 0.37 1.39 0.91

Based on the data presented in Table 4, it can be concluded that following the
implementation of the Integrated Constructivist Model (ICM), the greatest impact was
observed on students’ use of scientific language across all grade levels, with learning
gains ranging from 0.37 to 1.39. The highest value was recorded in the 8" grade.

Following scientific language, the next most influenced component was the
knowledge of measurement units, with learning gains ranging from 0.27 to 0.91. The
ICM also had a considerable effect on students’ ability to solve problem situations,
particularly in the 8™ and 10™ grades.

It is important to note that the application of formulas in simple problems was
the least affected component, with the ICM showing only minimal impact in the 6th
grade and a slight improvement in the 10" grade.

These findings suggest that the Integrated Constructivist Model is particularly
effective in enhancing students’ capacity to articulate scientific ideas and terminology,
which supports previous research emphasizing the role of discourse and language
in science learning (Calalb, 2017). The consistent improvement in students’ use of
scientific language across grades, especially in the 8" grade, indicates a developmental
readiness that aligns well with the interactive and reflective elements of ICM.

In contrast, the relatively modest improvement in formula application —
especially in younger students — suggests that procedural fluency may require more
time, repetition, or targeted practice than other conceptual components. This may
also reflect the cognitive load associated with abstract symbol manipulation at earlier
stages of learning.

Let us now use inferential statistics to examine the effect size of the Integrated
Constructivist Model (ICM) on the components of scientific competence, as well as
the statistical significance of the obtained results. To this end, Tables 5-7 present the
statistical analysis of the pre-test and post-test data.

Table 5. Effect of ICM on scientific competence components in 6" grade

Component t df p-value Cohen’sd SE Cd
DEF 3.288 120 0.001 0.299 0.054
UM 2.274 120 0.025 0.207 0.048
FORM 1.747 120 0.083 0.159 0.033
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Component t df p-value Cohen’sd SE Cd
PS 2.025 120 0.045 0.184 0.039
SL 6.150 120 <.001 0.559 0.100

Table 6. Effect of ICM on scientific competence components in 8" grade

Component t df p-value Cohen’sd SECd
DEF 3.791 126  <.001  0.336 0.057
UM 3.457 126  <.001  0.307 0.066
FORM 3.626 126 <.001  0.322 0.058
PS 5.557 126  <.001  0.493 0.083
SL 10.129 126 <.001  0.899 0.117

Table 7. Effect of ICM on scientific competence components in 10" grade

Component t df p-value Cohen’sd SE Cd
DEF 2.567 56 0.013 0.340 0.087
UM 3.452 56 <.001 0.457 0.118
FORM 2.800 56 0.007 0.371 0.092
PS 3.864 56 <.001 0.512 0.122
SL 5.292 56 <.001 0.701 0.148

Table 5-7 present the inferential statistical analysis of the pre-test and post-
test results, highlighting the impact of ICM on the five components of scientific
competence across grades 6, 8, and 10. The results show that the most substantial
improvements were observed in the use of scientific language, with Cohen’s d
ranging from 0.559 in grade 6 to 0.899 in grade 8 and 0.701 in grade 10. These are
moderate to large effect sizes and indicate that ICM significantly enhances students’
ability to express scientific ideas using appropriate terminology.

Problem-solving skills also improved considerably, especially in the upper
grades, where the effect sizes reached 0.493 in grade 8 and 0.512 in grade 10. In
grade 6, the effect was smaller (0.184) but still statistically significant, suggesting that
this competence develops more gradually and is influenced by students’ cognitive
maturity.

In contrast, the application of formulas was the least affected component.
In grade 6, the effect was not statistically significant (p = .083, d = 0.159), while
in grades 8 and 10 it reached small to moderate levels (d = 0.322 and 0.371,
respectively), indicating that procedural fluency may require more sustained and
targeted instructional support.

The knowledge of measurement units improved steadily across grades, with
effect sizes ranging from 0.207 in grade 6 to 0.457 in grade 10, showing a moderate
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positive trend. Lastly, the knowledge of definitions showed consistent, statistically
significant improvements in all grades, with similar effect sizes around 0.3-0.34.

Overall, the data suggest that the ICM has the strongest influence on students’
expressive and analytical skills, particularly scientific language and problem-
solving, while procedural skills such as formula application show slower gains. The
effect tends to increase with grade level, indicating that older students may be more
responsive to constructivist approaches in physics education.

Now, let us analyze the statistical data regarding the impact of ICM on
students’ academic achievement. Table 8 presents the descriptive statistics for the
pre-test and post-test academic achievement across all three grades.

Table 8. Descriptive statistics for academic achievement in 6™, 8" and 10" grades.

6" grade 8™ grade 10" grade
Pre-test |Post-test | Pre-test |Post-test |Pre-test |Post-test
Valid 121 121 127 127 57 57
Mean 6.458 7.092 7.157 7.751 7.156 7.795
Std. Deviation |1.108 1.227 0.972 1.203 1.134 1.293
Skewness -0.122  [-0.134 0.005 -0.144 0.134 0.203

Std. Eror “offy 250 o220 |0215 [0215 0316|0316
Skewness

Shapiro-Wilk  [0.985 0.984 0.989 [0.979 0.963 0.961

P-value of
Shapiro-Wilk 0.217 0.152 0.416 0.050 0.075 0.061

Table 8 presents descriptive statistics for academic achievement in 6%, 8%,
and 10" grades, comparing pre-test and post-test results. The number of valid cases
remains constant across pre- and post-tests in all grades, indicating no significant
attrition in the sample.

Mean scores increase from pre-test to post-test in every grade: from 6.458
to 7.092 in 6th grade, from 7.157 to 7.751 in 8th grade, and from 7.156 to 7.795 in
10th grade. These gains suggest an overall improvement in academic performance
following the implementation of the Integrated Constructivist Model (ICM).

Standard deviations remain relatively stable, ranging roughly between 1.1
and 1.3, indicating moderate variability within each grade and no substantial change
between testing phases.

Skewness coefficients are close to zero in most cases, indicating approximately
symmetric distributions. Negative skewness suggests that the scores are slightly
shifted towards the higher end of the scale, meaning that higher grades predominate.
Minor positive or negative skew depends on the grade and test phase.
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The Shapiro-Wilk test results show p-values above 0.05 in most cases,
suggesting that the distributions do not significantly deviate from normality.
Although the 8th grade post-test (p = 0.05) and 10th grade pre- and post-tests (p =
0.075 and 0.061 respectively) suggest slight deviations, these are not severe enough
to undermine the use of parametric statistical methods.

Based on formula (1) and the mean scores from the pre-test and post-test
presented in Table 8, the following learning gain values were calculated for the three
grade levels. For the 6" grade, the learning gain is approximately 0.179; for the 8"
grade, it is approximately 0.209; and for the 10" grade, it reaches approximately
0.225. These results indicate a positive progression in academic achievement across
all grades, with a slight increase in learning gain as the grade level advances.

This gradual increase in learning gain may be attributed to the students’
growing cognitive maturity and their increasing familiarity with constructivist
learning strategies embedded in ICM. Older students are generally better equipped
to engage in metacognitive reflection, collaborative problem-solving, and abstract
reasoning, all of which are core components of the ICM approach. Consequently,
they may benefit more from the model’s emphasis on active learning and conceptual
understanding.

Let us now examine the effect size of the Integrated Constructivist Model
(ICM) on students’ academic achievement. For this purpose, a paired samples test
was conducted using the JASP software. According to hypothesis H2, we assume
that post-test results at the end of the academic year are higher than pre-test results
at the beginning of the year. Thus, the results for Cohen’s d are presented in Table 9.

Table 9. Paired samples T-Test for academic achievement.

Grade Measure 1 Measure 2 ¢ daf P Cohen’s SE

d Cohen’s d
60 13.179 120 <0001 1.198  0.053
gh Pre-test — Posttest 1o 097 196 <0001 1.677  0.034
jon  Svaluation evaluation 0 S 07001 1516 0.063

Table 9 presents the results of the paired samples t-test used to assess the effect
of the Integrated Constructivist Model (ICM) on students’ academic achievement in
grades 6, 8, and 10. The results show statistically significant improvements in all
three groups (p < 0.001), with very large #-values and correspondingly large effect
sizes as measured by Cohen’s d.

In the 6™ grade, Cohen’s d = 1.198, which indicates a very large effect
according to Cohen’s conventional thresholds. This suggests that even at early stages
of secondary education, ICM can substantially improve students’ academic results,
although the effect is slightly smaller compared to older students.
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In the 8™ grade, the effect size reaches 1.677, which is considered exceptionally
large. This suggests that students in this developmental stage may be particularly
responsive to constructivist approaches involving peer instruction, inquiry, and
metacognitive reflection. This grade level shows the highest gain, consistent with
previous findings that middle school students benefit significantly from active
and collaborative learning environments when cognitive readiness aligns with
instructional complexity.

In the 10" grade, Cohen’s d = 1.516, again representing a very large effect.
The slightly lower value compared to 8th grade may be due to curriculum complexity
or assessment constraints, yet it still reflects a strong pedagogical impact of the ICM
at this level.

To place these findings in context, a meta-analysis conducted by Hattie
(2009), which synthesized results from over 800 meta-studies in education, reported
that the average effect size of traditional teaching methods is approximately d = 0.40.
Feedback interventions tend to yield a higher impact, with an average effect size of
around d = 0.73, while cooperative learning and peer tutoring produce effect sizes
of approximately d = 0.59 and d = 0.55, respectively. Also, inquiry-based teaching,
when applied with structured guidance, often results in effect sizes between d = 0.70
- 0.80. In contrast, the ICM as implemented in this study shows effect sizes above
1.1 in all grades, more than double the effect of most conventional strategies. This
suggests that the integrative and multi-modal nature of ICM—combining flipped
learning, peer instruction, guided inquiry, and reflection—has a synergistic effect on
academic achievement.

V. Conclusions and Discussions

The purpose of this study was to investigate the effects of the Integrated
Constructivist Model (ICM) on the development of students’ scientific competence
and academic achievement in physics, based on a year-long intervention in 6,
&M and 10™ grades. The analysis was guided by two research questions and their
corresponding hypotheses.

Regarding RQ,, which focused on the impact of [CM on the five components
of scientific competence (knowledge of definitions, knowledge of measurement units,
application of formulas, solving skills for situational problems, and scientific language)
the data clearly support hypothesis /. Statistically significant improvements were
observed in all five components, with varying effect sizes depending on grade level
and component. The strongest and most consistent gains were recorded in the use
of scientific language, particularly in the 8" grade, where the effect size reached
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d = 0.899. Problem-solving skills PS and knowledge of measurement units also
showed moderate improvements, especially in the upper grades. The component
with the smallest effect size was the application of formulas, particularly in the 6™
grade, where the effect was not statistically significant (p = 0.083, d = 0.159). These
results suggest that conceptual and expressive competencies respond more readily
to constructivist approaches than procedural competencies, which may require more
targeted instructional support and time.

As for RQ,, which addressed the overall academic achievement in physics,
the results provide strong support for hypothesis /,. Paired samples t-tests indicated
statistically significant improvements in post-test scores compared to pre-test scores
in all three grades (p < 0.001). Moreover, the effect sizes were remarkably large: d =
1.198 in the 6" grade, d = 1.677 in the 8" grade, and d = 1.516 in the 10" grade. These
values significantly exceed the average impact reported for most traditional or even
active teaching strategies, as highlighted by Hattie (2009), where the typical effect
size for traditional methods is around d = 0.40, and for strategies like cooperative
learning or peer tutoring, ranges between d = 0.55 and d = 0.73.

The learning gain, calculated using normalized gain scores, also showed a
positive trend, increasing slightly with grade level: 0.179 in 6™ grade, 0.209 in 8"
grade, and 0.225 in 10" grade. This progression may reflect the cumulative impact
of students’ cognitive development, familiarity with the instructional model, and
growing capacity for abstract reasoning and metacognitive reflection.

Taken together, these findings highlight the pedagogical value of the ICM
in physics education. The model’s design—combining flipped instruction, peer
interaction, inquiry-based learning, and metacognitive practices—seems particularly
effective in strengthening students’ ability to communicate scientific ideas,
reason through complex problems, and retain conceptual knowledge. While some
components like formula application showed slower progress, the overall trajectory
across competence areas and academic performance was clearly positive.

These results suggest that ICM can be a powerful framework for improving
both the depth and breadth of students’ learning in science, especially when sustained
over time and adapted to the cognitive profile of different age groups. Further
research could explore differentiated strategies for enhancing procedural fluency and
investigate the long-term retention of competences developed under this model.
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Abstract Recent research from the Republic of Moldova (2021-2023) highlights
the positive impact of STEM/STEAM education in pre-university education. The analyzed
studies show that transdisciplinary and interdisciplinary projects improve the quality
of education, develop cognitive skills, increase motivation and academic performance.
Robotics competitions are effective in stimulating critical thinking and problem solving. A
survey reveals a significant implementation of STEM projects by teachers, although they
face a lack of technical resources and limited knowledge in computational thinking. Despite
the challenges related to resources and training, the initiative of teachers to implement
STEM projects is remarkable. Studies confirm the benefits of STEM/STEAM education,
including cognitive development, improved academic performance, increased student
motivation, development of essential skills and alignment with future careers. The creation
of methodological guides, computational thinking courses and workshops is recommended
to further support STEM education in the Republic of Moldova.

Keywords: STEM/STEAM education, STEM/STEAM projects, pre-university
education, Republic of Moldova, academic performance.

Rezumat. Cercetarile recente din Republica Moldova (2021-2023) evidentiaza
impactul pozitiv al educatiei STEM/STEAM 1in invatamantul preuniversitar. Studiile
analizate aratd cd proiectele transdisciplinare si interdisciplinare imbundtatesc calitatea
educatiei, dezvolta abilitati cognitive, cresc motivatia i performanta academica. Competitiile
de robotica sunt eficiente in stimularea gandirii critice si a rezolvarii de probleme. Un sondaj
releva o implementare semnificativa a proiectelor STEM de catre profesori, desi acestia se
confruntd cu lipsa resurselor tehnice si cu cunostinte limitate in gandirea computationala.
In ciuda provocirilor legate de resurse si formare, initiativa profesorilor de a implementa
proiecte STEM este remarcabild. Studiile confirma beneficiile educatiei STEM/STEAM,
inclusiv dezvoltarea cognitiva, performanta academica imbunatatitd, cresterea motivatiei
elevilor, dezvoltarea de abilitati esentiale si alinierea cu viitoarele cariere. Se recomanda
crearea de ghiduri metodologice, cursuri de gandire computationald si ateliere pentru a
sprijini in continuare educatia STEM 1n Republica Moldova.

Cuvinte-cheie: educatie STEM/STEAM, proiecte STEM/STEAM, invataimant
preuniversitar, Republica Moldova, performanta academica.
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Cercetari recente privind educatia STEM in Republica Moldova sunt
reflectate 1n articole publicate in revistele stiintifice intre 2021-2023, care acopera
proiecte transdisciplinare, invatarea interdisciplinard, robotica si practici de
implementare. Patru articole din revistele publicate in ultimul deceniu descriu
proiecte educationale STEM/STEAM la nivel preuniversitar in Moldova. Akiri lon
[1] sustine cd proiectele STEM/STEAM transdisciplinare imbunatatesc calitatea
educatiei si dezvoltd competente cheie. Cazacioc Nadejda [2] raporteaza ca
proiectele interdisciplinare - care includ cercetare, experimente practice si simuldri
in materii precum chimia si fizica — Imbunatatesc abilitdtile cognitive, stimuleaza
motivatia elevilor si imbunatatesc performanta academica in clasele 7-a — a 12-a.
Ciobanu Mariana si Globa Angela [3] prezinta competitiile de roboticd ca mijloace
eficiente de a Incuraja spiritul competitiv, gandirea critica si abilitatile de rezolvare
a problemelor in randul elevilor cu varste cuprinse intre 6 si 18 ani. Donos Inna [6],
printr-un sondaj realizat in randul a 126 de profesori, noteaza ca 62% implementeaza
proiecte STEM ocazional, iar 24% adera la toate activitatile recomandate, chiar daca
resursele tehnice si instruirea suficienta in gandirea computationald rdman limitate.

Aceste studii sustin opinia cd diverse initiative STEM/STEAM din
invatamantul preuniversitar din Republica Moldova contribuie pozitiv la performanta
academica, dezvoltarea cognitiva si dobandirea de competente cheie.

Caracteristicile proiectelor STEM

Proiectul este o metoda didacticd in care predomina actiunea practicd. ,,Un
proiect instructiv este o descriere a activitatii cognitive, de cercetare sau de creatie a
elevilor, in baza unei sarcini formulate anterior, insotita de produsele respective, care
vor permite Intelegerea mai bund a etapelor realizarii acestei activitati si evaluarea
rezultatelor obtinute”. [5, p.12] Metoda se implementeaza cu succes de mai bine de
o suta de ani. Proiectele STEM au aparut in legatura cu abordarea STEM 1n educatie.
Dupa Sorin Cristea, Educatia STEM ,,vizeaza stimularea invatarii stiintelor naturii
aplicate in tehnologie si inginerie, cu o permanenta argumentare logico-matematica”
[4, p. 55]. Prin urmare proiectele STEM au scopul de a aplica cunostintele si
abilitatile din domeniul stiintelor in domeniul ingineriei si a tehnologiei, creand
produse specifice acestor domenii. Dupd numarul de participanti, proictele pot fi
individuale sau colective. Dupd domeniile de cunoastere implicate, deosebim
proiecte monodisciplinare, pluridisciplinare, interdisciplinare si transdisciplinare.

Implementarea pe scara larga a proiectelor STEM de catre profesori a demarat
in legdtura cu implementarea editiei a patra (2019) a Curricula la disciplinele scolare,
unde acestea sunt recomandate aproape la toate disciplinele. De exemplu, in clasa a
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VlI-a se propune proiectul STEAM ,,Meniul sdnatos al eroilor din basmele populare
romanesti” [7]. Elevii studiaza procesele ce tin de valoarea energetica a produselor
alimentare consumate pe parcursul unei zile si schimbul de substante in dependenta

de varsta si efortul fizic. Exemple de produse realizate in cadrul aceatui proiect:

e  Meniul pentru o sdptamana
e Carte digitala
e  Povestea creatd de elevi

Printre studiile analizate, n-au fost gasite mentiuni privind rezultatele negative
sau neutre ale implementarii proiectelor STEM/STEAM.

Tabelul 1. Abordari ale implementarii proiectelor STEM/STEAM

Tipul abordarii Caracteristici cheie | Rezultate raportate | Provocari
Proiecte STEM/ Integrarea mai Imbunatatirea Nu s-a gasit nicio
STEAM multor calitatii educatiei mentiune
transdisciplinare discipline, si dezvoltarea
concentrare pe competentelor cheie
rezolvarea
problemelor din
lumea reald
Proiecte STEAM Cercetare, Abilitati cognitive | Implementare
interdisciplinare experimente imbunatatite, limitata
practice, simulari performanta in unele materii
in chimie, academica precum
geografie si fizica imbunatatita, matematica din
motivatie cauza
crescutd a elevilor complexitatii
percepute

Competitii de

Rezolvare practica a

Spirit competitiv

Nevoia de a dezvolta

robotica cu realizarea | problemelor, dezvoltat, abilitati
de proiecte STEM muncd 1n echipa, performanta antreprenoriale,
aplicarea academica sporitd, |incredere in sine,
conceptelor STEAM | gandire critica munca in echipa,
dezvoltata gandire logica si
si abilitati de critica si
rezolvare a abilitati de proiectare
problemelor
Gandire Integrarea Dezvoltarea Lipsa resurselor
computationala gandirii abilitatilor de gandire |tehnice, cunostinte
si proiecte axate pe  |computationale, computationala, insuficiente despre
inteligentd artificiala |roboticii si integrarea gandirea
inteligentei artificiale | tehnologiei in computationala
in diverse discipline |educatie

Studiile analizate au furnizat informatii despre caracteristicile cheie, rezultatele
raportate si provocdrile pentru patru abordari diferite ale educatiet STEM/STEAM:
* Integrarea mai multor discipline a fost mentionatd in 2 din 4 lucrari;

= Rezolvarea problemelor din lumea reala;
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= (Cercetarea;

=  Experimente;

=  Simulari;

=  Practica;

= Activitdti STEAM;

*  Gandire computational;
=  Robotica;

= JAetc.

Rezultate raportate:
e Imbunatitirea performantei academice a fost mentionata in majoritatea
lucrarilor.

= Imbunititirea calitatii educatiei;

=  Dezvoltarea competentelor cheie;

=  Abilitati cognitive imbunatatite;

=  (Cresterea motivatiei elevilor;

= Dezvoltarea spiritului competitiv;

= Gandire critica promovata;

= Abilitdti de rezolvare a problemelor;

=  Dezvoltarea abilitatilor de gandire computationald;

= Integrarea tehnologiei in educatie.

Printre provocarile specifice mentionate:

=  [mplementare limitata la unele materii;

= Necesitatea dezvoltarii diverselor abilitati;

=  Lipsa resurselor tehnice si materiale;

=  Cunostinte insuficiente despre gandirea computationala
e Formarea insuficientd a cadrelor didactice.

Implementarea proiectelor STEM: Majoritatea profesorilor implementeaza
proiecte STEM, 62% dintre acestia utilizandu-le ocazional, iar 24% implementand
toate proiectele recomandate.in ciuda ratei ridicate de implementare, existi o nevoie
semnificativa de formare suplimentara pentru a spori eficienta profesorilor in educatia
STEM.

Provocari legate de resurse. O provocare notabila este lipsa resurselor
tehnice, care impiedica implementarea eficienta a proiectelor STEM.

O altd provocare, reprezinta lacunele in cunostinte. Profesorii se confruntd cu
provocari din cauza cunostintelor insuficiente despre gandirea computationald si a
lipsei de pregatire pentru predarea acesteia.
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Obstacole Intalnite in calea implementarii proiectelor STEM:
e Interpretari neadecvate ale cpnceptelor: ,,proiect — metoda didactica” si
»educatia STEM”.
e Promovarea unor exemple de activitdti nerelevante, prezentate ca proiecte.

Printre recomandari se numara: crearea unui ghid metodologic privitor la
implementarea proiectelor STEM/STEAM, dezvoltarea de cursuri despre gandirea
computationald si organizarea de ateliere pentru a imbunatati formarea profesorilor
si partajarea resurselor.

Aceste constatdri subliniaza importanta dezvoltdrii profesionale continue si
a furnizarii de resurse pentru profesori pentru a implementa eficient educatia STEM.
Rata ridicatd de implementare a proiectelor STEM, in ciuda lipsei bazei materiale
si suportului metodologic, se explicd prin spiritul de initiativdi manifestat de majoritatea
profesorilor, care merita a fi sustinut.

Impactul si rezultatele educationale

Studiile oferd Tmpreuna dovezi ale impactului si rezultatelor educationale

pozitive ale educatiet STEM/STEAM in Moldova:

1. Dezvoltare cognitiva: Studiul realizat de N. Cazacioc (2023) arata ca
educatia STEAM imbunatateste abilitdtile cognitive, inclusiv abilitatile
de cercetare, gandirea criticd si abilitdtile de analiza a datelor.

2. Performanta academica: Atat N. Cazacioc (2023), cat si M. Ciobanu si
A. Globa (2023) raporteaza o performantd academicd Tmbunatatita ca
urmare a educatiei STEM/STEAM. Cazacioc (2023) noteazd in mod
specific imbunatatiri semnificative la materii precum chimia, fizica si
matematica.

3. Motivatia studentilor: N. Cazacioc (2023) raporteaza un interes si o
motivatie sporite pentru invatare, studentii devenind capabili de cercetare
si descoperire independenta.

4.  Dezvoltarea abilitatilor: M. Ciobanu si A. Globa (2023) evidentiaza
dezvoltarea gandirii critice, a rezolvarii problemelor, creativitatii si a
aplicdrii practice a cunostintelor teoretice prin intermediul competitiilor
de robotica.

5. Alinierea viitoarei cariere: Se raporteazd ca participarea la proiecte
STEM, in special la concursuri de robotica, aliniaza parcursul academic
al studentilor cu viitoarele profesii, in special in domeniile IT.

6. Competenta interdisciplinara: 1. Akiri (2021) sustine teoretizarea ca
aborddrile transdisciplinare in educatia STEM/STEAM contribuie la
dezvoltarea competentelor cheie, ceea ce este sustinut de constatarile
practice ale celorlalte studii.
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Concluzie
Studiile analizate au raportat rezultate pozitive ale educatiet STEM/STEAM

in Moldova asupra dezvoltdrii cognitive, performantei academice si dobandirii de
competente ale elevilor. Importanta implementérii proiectelor STEM/STEAM:

N

Proiectele STEM/STEAM contribuie la o calitate mai bund a Tnvatarii.

Se aplica cu succes la evaluarea rezultatelor scolare

Proiectele STEM motiveaza elevii sd studieze aplicatiile stiintelor in
tehnologie si inginerie.

Contribuie la dezvoltarea personala si orientarea profesionala a elevilor.
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Abstract: The article analyzes how the specific competencies of the Physics
discipline are correlated with the curricular requirements of the Republic of Moldova, in the
context of the implementation of a competency-based curriculum. The aim of the article is
to identify these competencies, analyze them in relation to the general requirements of the
curriculum and establish the correlation between key competencies, specific competencies
and units of competence and to provide methodological suggestions for teaching physics.
The continuity between gymnasium and high school, the differences in complexity and level
of abstraction, as well as the essential role of experimental activities and teaching through
real problems are emphasized.

Keywords: Physics curriculum, key competencies, competencies specific to the
Physics discipline, correlation of physics-specific competencies with key competencies,
units of competency.

Rezumat: Articolul analizeazd modul in care competentele specifice disciplinei
Fizica sunt corelate cu cerintele curriculare din Republica Moldova, in contextul
implementarii unui curriculum bazat pe competente. Scopul articolul este identificarea
acestor competente, analiza in relatie cu cerintele generale ale curriculumului si stabilirea
corelarii intre competentele-cheie, cele specifice si unitatile de competenta si sa ofere sugestii
metodologice pentru predarea fizicii. Se subliniaza continuitatea dintre gimnaziu si liceu,
diferentele de complexitate si nivel de abstractizare, precum si rolul esential al activitatilor
experimentale si al predarii prin probleme reale.

Cuvinte-cheie: Curriculum la fizica, competente-cheie, competente specifice
disciplinei Fizica, Corelarea competentelor specifice fizicii cu competentele-cheie, unitati

de competenta.

Introducere
In contextul educational actual din Republica Moldova, invitimantul la
nivel gimnazial si liceal este reglementat de un curriculum national modern, orientat
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spre dezvoltarea unui set de competente-cheie, necesare formarii unei personalitéti
autonome, responsabile si adaptabile la cerintele unei societati dinamice. Acest
curriculum are drept finalitate nu doar acumularea de cunostinte, ci si formarea
de abilitati, atitudini si comportamente ce pot fi transferate in viata personala,
profesionala si sociala [1, p. 4].

In acest cadru, curriculumul pentru disciplina Fizica ocupa un loc esential,
intrucat contribuie in mod semnificativ la dezvoltarea gandirii logice, a capacitatii
de analiza si sinteza, a rezolvarii de probleme si a utilizarii tehnologiei moderne
in scopuri educationale si practice. Aldturi de manuale, ghiduri metodologice si
resurse digitale, curriculumul de fizica oferd un cadru complex, construit pe baza
documentelor de politici educationale nationale si internationale, cu accent pe
formarea competentelor [1, p. 4].

Curriculumul national are functii multiple: conceptualizare, reglementare,
proiectare si evaluare, avand ca principal beneficiar elevul. Intr-o abordare centrati
pe competente, accentul se deplaseaza de la simpla transmitere de continuturi cétre
construirea de experiente de Invatare relevante, interactive si aplicative. Fizica,
ca disciplind fundamentala a stiintei, este plasata strategic in acest proces, avand
potentialul de a stimula curiozitatea stiintificd si de a dezvolta gandirea critica,
autonomia in invétare si capacitatea de a face conexiuni Intre concepte teoretice si
fenomene din lumea reala [1, p. 4].

Avand in vedere importanta acestor procese, articolul de fata isi propune
sa investigheze in ce mod competentele specifice disciplinei Fizica sunt corelate
cu cerintele curriculare, atit in ciclul gimnazial, cat si in cel liceal, urmarind
identificarea coerentei dintre competentele-cheie, cele specifice si unitdtile de
competentd. De asemenea, se pune accent pe relevanta activitatilor experimentale,
aplicative si interdisciplinare, precum si pe rolul profesorului in proiectarea didactica
personalizata [1, p. 6; 2, p. 6].

Obiectivele cercetarii

Cercetarea vizeaza urmatoare obiective principale:

1. Analiza modului in care competentele specifice ale disciplinei Fizica
sunt reflectate si dezvoltate prin unitatile de competenta in curriculumul
pentru gimnaziu si liceu.

2. Identificarea asemanadrilor si diferentelor in structurarea si functionalitatea
competentelor specifice intre ciclurile gimnazial si liceal, in contextul
continuitdtii educationale.

3. Stabilirea unei corelatii explicite intre competentele specifice si cerintele
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curriculare generale, cu accent pe aplicabilitatea practicd a cunostintelor
stiintifice.

4. Formularea unor sugestii metodologice pentru proiectarea didactica
centratd pe competente, pornind de la exemple concrete extrase din
curriculum.

Cadrul teoretic

Curriculumul disciplinar la Fizica pentru Tnvatamantul gimnazial (clasele VI
—a IX-a) (editia 2020) din Republica Moldova are drept scop dezvoltarea unei baze
conceptuale solide in domeniul fizicii, stimularea curiozitatii stiintifice, a gandirii
critice si a capacitdtii de a aplica cunostintele in contexte reale. Curriculumul
propune o abordare centratd pe competente, favorizdnd Invatarea activa,
investigarea experimentald, modelarea fenomenelor si integrarea tehnologiilor
digitale. Continuturile sunt structurate progresiv, adaptate particularitatilor de
varstd ale elevilor, si urmaresc asigurarea continuitatii intre treptele de scolaritate.
Prin intermediul acestui curriculum, elevii vor avea posibilitatea sa inteleaga legile
fundamentale ale naturii, sd aprecieze impactul stiintei asupra mediului si societatii
si sa devina cetdteni responsabili, capabili sa ia decizii informate in raport cu lumea
fizica ce 1i Inconjoara [1, p. 4].

Curriculumul liceal la fizica (clasele a X-a — a XII-a) din Republica Moldova
are ca scop consolidarea cunostintelor si dezvoltarea unor competente mai complexe,
pregatind elevii pentru studii superioare si pentru viata activa. Curriculumul liceal
este structurat pe module care aprofundeaza domeniile studiate in gimnaziu si
introduce concepte noi, cum ar fi fizica cuantica si relativitatea, in functie de profilul
ales de elev [2, p. 4-5].

Competentele sunt ansambluri structurate de cunostinte si deprinderi
dobandite prin invatare. Competentele se formeaza prin procese de instruire cu o
anumita structurare interna (prin selectarea continuturilor strict necesare si adecvate)
si prin activitati de invatare specifice acestora. In final, acestea permit identificarea si
rezolvarea 1n contexte diverse a unor probleme caracteristice unui anumit domeniu
[6, p. 139].

Curriculumul national la fizicd pune accent pe formarea unor competente
generale si specifice care sa raspunda cerintelor unei educatii de calitate si sa dezvolte
abilitati transferabile in diverse domenii. Corelarea acestora cu cerintele curriculare
presupune o adaptare constantd a metodologiei de predare si a continutului la
nevoile educationale ale elevilor [1, p. 6]. Conform curriculumului national la fizica
[1, p. 40], sistemul de competente aferente disciplinei Fizica este format din:
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e Competente-cheie/transversale

e  Competente specifice disciplinei

e  Unitdti de competenta.

Analiza coreldrii competentelor specifice cu cerintele curriculare presupune
examinarea modului in care acestea sunt formulate, distribuite sireflectate in structura
programelor scolare de fizica, In raport cu finalitatile educatiei si principiile didacticii
moderne. In cadrul curriculumului pentru disciplina Fizica (atat la nivel gimnazial,
cat si liceal), competentele specifice deriva din competentele generale si vizeaza
formarea unor deprinderi si atitudini esentiale pentru intelegerea fenomenelor fizice
st aplicarea cunostintelor in contexte variate [1, p. 6; 2, p. 6].

Codul Educatiei al RM [3, art. 11] stipuleazd competente-cheie, care includ
abilitati de comunicare in limba maternd si strdina, gandire critica, rezolvarea
problemelor, abilitdti matematice si stiintifice, competente digitale si abilitatea de a
lucra in echipa. Acestea constituie baza formarii personalitatii elevilor si a abilitatilor
necesare pentru integrarea in societatea moderna, stipulate si pentru treapta gimnaziala
si pentru treapta liceald a Curriculumului [3; 1, p. 6, 71; 2, p. 6,9, 71].

Comisia Europeand defineste competentele-cheie astfel: ,,Competentele-cheie
reprezinta un pachet transferabil si multifunctional de cunostinte, deprinderi (abilitdti)
si atitudini de care au nevoie toti indivizii pentru implinirea si dezvoltarea personala,
pentru incluziune sociald si insertie profesionalda. Acestea trebuie dezvoltate pana
la finalizarea educatiei obligatorii si trebuie sa actioneze ca un fundament pentru
invatarea In continuare, ca parte a invatarii pe parcursul intregii vieti” [7].

Codul Educatiei din Republica Moldova include o lista extinsa de competente-
cheie fatd de recomandarile Uniunii Europene, addugand competenta de comunicare
in limba romand pentru toti elevii, indiferent de limba maternd, pentru a respecta
statutul de limba oficiala. Totodata, este mentinutd si competenta de comunicare in
limba materna, asigurand astfel drepturile lingvistice ale minoritatilor [9, p. 22].

Competentele specifice se definesc pe obiect de studiu si se formeaza pe
parcursul unui an scolar. Ele sunt etape in dobandirea competentelor generale.
Programele contin doar un anumit numar de competente specifice, care au fost
considerate minime si suficiente. Prin programa, competentelor specifice li se
asociaza unitdti de continut [6, p. 140].

Competentele specifice Fizicii sunt acele abilitati si cunostinte legate direct
de domeniul fizicii, care includ intelegerea principiilor fizice fundamentale (de
exemplu, legile miscarii, energia, fortele), aplicarea acestora in diverse contexte si
dezvoltarea abilitatilor de observare si experimentare. Deci, competentele specifice
disciplinei Fizica sunt formulate astfel:
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,»1. Identificarea si descrierea fenomenelor fizice si a manifestarilor acestora
prin observatii directe si analize ale surselor de informatii, manifestand curiozitate
sl atentie;

2. Investigarea fenomenele fizice simple prin observare si experimentare,
manifestand perseverenta si precizie;

3. Analiza si interpretarea datelor si a informatiilor cu referire la fenomenele
fizice simple si la aplicatiile tehnice ale acestora, manifestand gandire criticd;

4. Gestionarea cunostintelor si a capacitdtilor din domeniul fizicii prin
rezolvarea de probleme si situatii-problemd cotidiene, manifestand atentie si
creativitate” [1, p. 42].

Unitatile de competentd din curriculumul la Fizica sunt structuri esentiale
care ghideaza procesul de predare-invatare-evaluare, avand ca scop formarea unui set
coerent de capacitati si atitudini specifice domeniului fizicii. Unitatile de competenta
reflecta orientarea curriculumului spre formarea competentelor-cheie si integrarea
cunostintelor stiinfifice in viata cotidiana si sunt centrate pe dezvoltarea gandirii
stiintifice, a capacitatilor de investigare si a atitudinilor responsabile fata de mediu §i
tehnologie. Fiecare unitate de competenta integreaza: competente specifice (derivate
din competentele generale); continuturi tematice relevante si adaptate varstei elevilor;
exemple de activitati de invatare centrate pe elev; sugestii pentru evaluare formativa
si sumativa [1, p. 7, 34, 47; 2, p. 7, 64, 74]. ,,Unitatile de competenta faciliteaza
formarea competentelor specifice, reprezentand etape in achizitionarea acestora”
[1, p. 42;2,p. 74].

Corelarea dintre competentele-cheie si competentele specifice

disciplinei Fizica

Corelarea competentelor specifice ale disciplinei Fizica cu cerintele curriculare
urmareste o abordare integrata, In care Invatarea este centrata pe dezvoltarea unui set
de abilitati care nu doar ca sprijina intelegerea teoretica a fenomenelor fizice, dar si
aplicarea acestora in viata de zi cu zi [1, p. 6].

Corelarea dintre competentele-cheie si competentele specifice in cadrul
Curriculumului gimnazial la Fizica, consta n asocierea fiecarei competente specifice
a disciplinei cu una sau mai multe competente-cheie, astfel incat dezvoltarea elevului
sa fie una integrata, functionald si ancorata in viata reala. De exemplu, competentele
de comunicare se pot corela cu activitatile de prezentare a rezultatelor experimentelor
fizice, iar competentele de gandire critica se pot lega de analiza si interpretarea
datelor experimentale [1, p. 41, fig. 1.1].

In Curriculumul gimnazial, corelarea competentelor disciplinei Fizica cu
competentele-cheie este reprezentatd in Fig. 1.
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|. Identificarea si descrierea
fenomenelor fizice sia
manifestirilor acestora prin
observatii directe si analize ale
surselor de informatii,
manifestdnd curiozitate si atentie

a. Competente de comunicare in

limba romani;

b. Competente de comunicare in

limba materna;

2. Investigarea fenomenelor
fizice simple prin observare s1
experimentare, manifestand
perseverenta si precizie

¢. Competente de comunicare in

limbi straine;

d. Competente in matematica,

stiintesi tehnologie:

3. Analiza si interpretarea Ot Gt ‘

datelor g1 informatiilor privind
fenomene fizice simple si
aplicatiilor tehnice ale acestora,
manifestind gandire critica

f. Competenta de a invita sa inveti; ‘

g. Competenie sociale si civice: ‘

h. Competente antreprenoriale si
spirit de initiativa;

4. Gestionarea cunostintelor si
capacitatilor din domeniul fizicii
prin rezolvarea de probleme si
situatii-problema cotidiene,
manifestind atentie si creativitate

i. Competente de exprimare culturala
si de constientizarea valorilor culturale:

Figura 1. Corelarea competentelor specifice fizicii cu competentele-cheie, curriculumul
gimnazial [1, p. 41].

Corelarea competentelor specifice cu continuturile poate fi realizatd in mai
multe moduri: corespondenta directa intre o competentd si un continut, asocierea mai
multor competente cu mai multe continuturi sau corelatii la nivel de capitole si teme
cu seturi de competente [6, p. 17]. Corelarea competentelor-cheie cu competentele
specifice disciplinei Fizica in Curriculumul gimnazial se poate identifica astfel:

o Competentele de gandire critica si rezolvare de probleme: Fizica este, prin
natura sa, o disciplind care dezvoltd gandirea analitica. Elevii trebuie sa invete sa
aplice principii teoretice pentru a rezolva problemele fizice si pentru a interpreta datele
experimentale. Astfel, competentele de rezolvare de probleme si gandire critica sunt
strans legate de competentele specifice ale fizicii. De exemplu, rezolvarea unui enunt
de fizica poate implica mai multe etape: intelegerea problemei, selectarea formulelor
si metodelor de calcul, verificarea solutiei si argumentarea rationamentului [1, p. 42].

o Abilitati matematice si stiintifice: Fizica este o disciplina stiintifica care
foloseste matematica pentru a exprima legile naturale. Astfel, competentele
matematice coreleaza direct cu competentele fizice, intrucét elevii trebuie sa aplice
formule si concepte matematice (de exemplu, legea lui Newton, ecuatiile de miscare,
legea lui Ohm) pentru a rezolva probleme la fizica. La nivel liceal, elevii trebuie
sa combine cunostintele de fizicd si matematica pentru a analiza fenomenele fizice
complexe (cum ar fi miscarea corpurilor sau energia) [1, pag. 14-31, 41].
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e Competente digitale: Utilizarea tehnologiei moderne poate sprijini in
mod semnificativ predarea si invatarea fizicii. Platformele educationale, simularile
interactive, experimentele virtuale sau programele de modelare pot ajuta elevii sa
inteleagd mai bine concepte complexe si sa aplice cunostintele dobandite intr-un
mod practic. De exemplu, un simulator de miscare sau de comportament al undelor
poate ajuta elevii sa observe fenomene fizice intr-un mod mai interactiv si mai clar
[1, p. 33-34, 88].

o Abilititi de comunicare §i colaborare: In fizici, este esential ca elevii sa fsi
comunice corect rezultatele si observatiile. In cadrul unor activititi experimentale,
acestia trebuie sa poata explica ceea ce au observat, sa discute metodele folosite si sa
prezinte concluziile Intr-un mod clar. De asemenea, in activitdtile de grup elevii pot
impartasi idei si solutii in timpul experimentelor sau in cadrul discutiilor pe teme de
fizica [1, pag. 17-30, 96].

1. Identificarea si descrierea a. Competente de comunicare in
fenomenelor fizice si a limba romana;

manifestérilor acestora prin
observatii directe si analize ale
surselor de informatii,
manifestand curiozitate si atentie.

b. Competente de comunicare in
limba materna;

; c. Competente de comunicare in
2: .Inve.stlgarea.fenomenelor . fimib: strane:
fizice simple prin observare si
experimentare, manifestand

perseverenta si precizie.

d. Competente in matematica,
stiinfe si tehnologie;

3. Analiza si interpretarea
datelor si informatiilor privind
fenomene fizice, legi, teorii fizice
si a aplicatiilor tehnice ale
acestora, manifestand gandire
critica.

e. Competente digitale;

f. Competenta de a invata sa inveti;

g. Competente sociale si civice;

4. Gestionarea cunostintelor si
capacititilor din domeniul fizicii
prin rezolvarea de probleme si
situatii-problema cotidiene,
manifestand atentie si 1. Competente de exprimare culturala si
creativitate. de constientizare a valorilor culturale.

h. Competente antreprenoriale si
spirit de initiativa;

Figura 2. Corelarea competentelor specifice fizicii cu competentele-cheie,
curriculumul liceal [2, p. 73].

In Curriculumul liceal, corelarea competentelor disciplinei Fizica cu
competentele-cheie este reprezentatd in Fig. 2.
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Elemente ale competentei-cheie Tn matematica apar in studierea scolard a
fizicii atat explicit (de exemplu, sa reprezinte grafic unele marimi fizice sau variatii
ale acestora, sa utilizeze metodele invatate de inregistrare a datelor determinate
experimental), cat si implicit (apar cu frecventd mai mare, la compararea unor
marimi, a unor interactiuni, a unor parametri ai unor marimi fizice, la reprezentarea
graficd a variatiel unor marimi tabelare sau obtinute experimental, la masurari si
la rezolvare de probleme prin aplicatii, la utilizarea unor rationamente matematice
sau a unor formule) [6, p. 25]. Competentele-cheie oferd o asamblare a tipurilor de
educatie si a competentelor specifice [6, p. 120].

Corelatia dintre competentele-cheie si competentele specifice disciplinei
Fizica pentru treapta liceald [1, p. 73, fig. 1.1.] poate fi analizata prin mai multe
dimensiuni:

o Complexitate si aprofundare: La liceu, competentele specifice devin mai
complexe, avand in vedere ca elevii trebuie sd aplice conceptele fundamentale de
fizica la nivel de calcule avansate si sa inteleaga aplicatiile teoretice si experimentale.
Aceasta reflectd o corelare stransa cu competentele cheie care includ gandirea critica
si capacitatea de a rezolva probleme [2, p. 10-37, 133].

e Abordarea inter- si transdisciplinara: Competentele specifice fizicii la liceu
sunt corelate cu competentele-cheie, cum ar fi cele legate de comunicarea in diverse
limbi si competentele digitale, care sunt necesare in noul context educational si
profesional. Elevii sunt incurajati sd utilizeze tehnologia si resursele informationale
pentru a investiga fenomene fizice, ceea ce dezvolta abilitati de adaptare si utilizare
a instrumentelor moderne [2, p. 130].

o Formarea unei gandiri critice: Curriculumul de fizica la liceu propune
analiza si interpretarea datelor experimentale si teoretice, aspecte care sunt
fundamentale pentru formarea gandirii critice. Aceastd corelare intre competentele
specifice de analizd a datelor fizice si competentele cheie de gandire critica este
esentiala pentru dezvoltarea elevului ca cetatean informat si analitic [2, p. 10-37].

e Capacitatea de a invadta si de a se auto-evalua: Competentele de ,,a Tnvata
sa inveti” sunt esentiale n educatia liceald, iar metodele de predare-invatare in fizica
sunt concepute pentru a sprijini auto-reflectia si evaluarea personald a progresului
elevilor. Aceasta este 0 competenta-cheie prin excelenta, relevanta in orice domeniu
de activitate [2, p. 64-65, 138].

e Aplicarea cunostintelor in contexte practice: Competentele specifice din
curriculumul liceal de fizicd includ gestionarea cunostintelor prin solutionarea
problemelor din viata cotidiand si aplicarea principiilor fizice in diverse contexte.
Aceasta coreleaza direct cu competentele-cheie care vizeaza capacitatea de a actiona
in mod responsabil si eficient in societate [2, p. 21-40, 64, 77].
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Aceste aspecte reflectd o abordare integratd a invatamantului, in care fizica nu
este doar o disciplind teoreticd, ci si un instrument pentru formarea unor competente
esentiale in educatia elevilor. De remarcat: competenta-cheie ,,d) Competente
in matematicd, stiinte si tehnologie” coreleazd cu toate competentele specifice
fizicii in Currriculumul gimnazial si in cel liceal [1, p. 41; 2, p. 73]. Componente
ale competentei matematice, precum aplicarea procedurilor de calcul, rezolvarea
de probleme si motivarea pentru studierea matematicii, sunt cultivate in cadrul
disciplinelor stiintifice si tehnologice (fizica), prin activitdti care implica aplicarea
matematicii in contexte reale, utilizarea limbajului stiintific si formarea unor
atitudini precum perseverenta, verificarea argumentelor si respectul pentru adevar.
Competenta de a invata sa inveti se referd la asumarea unor roluri diferite de invatare
in cadrul unui grup [6, p. 24].

Curriculumul actual la fizicd integreaza intr-un mod coerent competentele-
cheie europene cu cele specifice disciplinei, favorizand nu doar invatarea stiintifica,
ci si dezvoltarea unei gandiri critice, a spiritului de initiativa, a abilitatilor digitale
si a capacitdtii de a transfera cunostintele in viata reald. Aceastd abordare sprijind
formarea unei personalitati echilibrate, autonome si adaptabile, in spiritul idealului
educational din Codul Educatiei [3].

Aspectele similare pentru corelarea dintre competentele-cheie si competentele
specifice disciplinei fizica intre interpretarea lor in Curriculumul pentru treapta
gimnaziala si pentru treapta liceala sunt prezentate in Tabelul 1.

Tabelul 1. Aspectele similare pentru corelarea dintre competentele-cheie
si competentele specifice disciplinei fizica pentru gimnaziu si liceu

Aspect Gimnaziu si Liceu

Centrare pe Ambele cicluri umér?scvdezY(iltareg competen‘gelf)r—cheie eur.o?ene“ ]

competente (§x. compejcen‘ga dea 1nva‘ga-sg Inveti, competente In matematica, stinta
’ si tehnologie, competente digitale, etc.).

Corelare Competentele specifice sunt derivate din cele generale, urmarind

verticala coerenta pe parcursul Intregului proces de studii.

Abordare Promoveaza integrarea cunostintelor teoretice cu aplicatii practice, prin

integrata investigare, modelare si experiment.

Evaluare Se pune accent pe evaluarea continud a progresului bazat pe

formativa competente, nu doar pe acumularea de cunostinte.

Conectare la | Ambele cicluri vizeaza aplicarea cunostintelor fizice in contexte

viata reald cotidiene si dezvoltarea responsabilitatii fatd de societate si mediu.

In curriculumul pentru disciplina Fizica, atat la nivel gimnazial cat si liceal,
corelarea dintre competentele-cheie si competentele specifice reflecta o abordare
coerentd si integratd a formarii elevilor. Aceastd corelare asigurd continuitatea
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procesului educational prin derivarea competentelor specifice din cele generale,
urmarind dezvoltarea unor deprinderi esentiale precum gandirea critica, investigarea
stiintificd, utilizarea tehnologiei si aplicarea cunostintelor in contexte reale. Atat
in gimnaziu, cat si in liceu, accentul se pune pe integrarea teoriei cu practica,
evaluarea formativa si promovarea responsabilitatii sociale, in conformitate cu
standardele europene privind competentele-cheie pentru invatarea pe tot parcursul
vietii. Deosebirile dintre corelarea competentelor-cheie si competentelor specifice
disciplinei fizica din Curriculumul pentru treapta gimnaziala si treapta liceald sunt

prezentate n Tabelul 2.

Tabelul 2. Deosebirile dintre corelarea competentelor-cheie celor specifice

disciplinei fizica pentru gimnaziu si liceu

Aspect

Gimnaziu

Liceu

Scopul compe-
tentelor-cheie

Ofera o baza larga, orientata
spre dezvoltarea generald a
elevului.

Asigurd o integrare mai profunda a
cunostintelor si pregatesc elevii pentru
viata profesionald sau universitara.

Rolul compe-
tentelor specifice

Introduc bazele fizicii: obser-
vare, descriere, experimentare
simpla.

Aprofundeaza fenomenele, explicarea
teoretica si aplicarea practica a legilor
fizicii.

Nivel de com-

Competentele specifice sunt
axate pe intelegerea fenome-

Competentele specifice vizeaza anal-
izarea, modelarea si interpretarea

de baza si pregdtirea pentru in-
vatamantul liceal.

plexitate nelor de bazd si dezvoltarea|fenomenelor complexe, folosind un

gandirii stiintifice elementare. |limbaj stiintific.

Predomind concretul, exper-|Se pune accent pe rationamente ab-
Grad de ab- imentul simplu si observatia |stracte, formule matematice si con-
stractizare directa. cepte avansate (ex. campuri, oscilatii,

relativitate).

Mai mult orientate spre for-|Se utilizeaza modele teoretice si instru-
Instrumente . . . . C o e e o <
didactice mar'ea'deprln.(.ler'llor practice si|mente de analiza stiintifica profunda.

curiozitate stiintifica.

Formarea unui fundament pen- | Dezvoltarea  gandirii stiintifice,

tru ntelegerea stiintifica a lu-|pregdtirea pentru bacalaureat, studii
Finalitate mii si a unei culturi stiintifice |universitare sau cariere in domenii teh-

nico-stiintifice.

Grad de autono-
mie a elevului

Invitarea este ghidatd mai mult
de profesor.

Elevul devine mai autonom, implicat
in cercetare, proiecte si argumentare
stiintifica.

Corelarea competentelor-cheie cu cele specifice disciplinei Fizica difera
semnificativ intre treapta gimnaziala si cea liceald, reflectind nivelul de maturitate
cognitiva si obiectivele educationale specifice fiecarei etape. La gimnaziu, accentul
este pus pe dezvoltarea generald a elevului, prin activitati de observare, experimentare
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simpla si intelegerea fenomenelor de baza, intr-un cadru concret si ghidat de profesor.
In schimb, la liceu, competentele-cheie sunt integrate intr-un mod mai profund cu
cele specifice, promovand analiza teoretica, modelarea fenomenelor complexe si
aplicarea conceptelor stiintifice avansate. Astfel, elevii sunt incurajati sa devina mai
autonomi, sd utilizeze un limbaj stiintific riguros si sa se implice in activitati de
cercetare, Tn vederea pregatirii pentru bacalaureat, studii superioare sau cariere in
domenii tehnico-stiintifice.

Corelarea dintre competentele specifice disciplinei Fizica si unitatile de
competenta

Investigarea fenomenelor fizice prin observare si
experimentare, manifestand perseverent si precizie.

Executarea
etapelor unui
experiment fizic,

Utilizarea instru-
mentelor de
méasura pentru

Determinarea marimii
fizice ce poate fi
misurata direct cu
masurarea/deter-
minarea mirimilor
fizice: lungime,
arie, volum, timp.

instrumentul dat, a
limitelor de masurare,
a valorii unei diviziuni

si a erorii absolute

de masurare si
inregistrare a
datelor.

Inregistrarea in tabel Scrierea rezultatului
a valorilor masuririi
marimilor fizice directe/indirecte

misurate. unei mirimi fizice.

Figura 3. Exemplu de corelare a competentelor specifice fizicii cu unitatile de
competenti din Curriculumul pentru gimnaziu [1, p. 43, Figura 1.2.]

Corelarea dintre competentele specifice disciplinei Fizica si unitatile
de competentd in curriculumul de fizicd pentru gimnaziu este fundamentatd pe
dezvoltarea progresivd a cunostintelor si abilitatilor elevilor, de la observarea
fenomenelor fizice la aplicarea lor in contexte practice. Competentele specifice si
unitatile de competenta sunt interconectate Intr-un mod logic si progresiv, asigurand
o dezvoltare echilibratd a cunostintelor teoretice, a abilitatilor practice si a gandirii
critice [1, p. 43, Figura 1.2.]. Curriculumul permite elevilor sa faca legatura intre
conceptele fizicii si aplicatiile lor in viata cotidiand, pregdtindu-i pentru invatarea
ulterioara si utilizarea stiintei in mod responsabil [1, p. 11-30] (Fig. 3).

Este util s se genereze exemple sau studii de caz care ilustreazd cum
aceste corelatii pot fi implementate in practica. De exemplu, o lectie care combina
experimentarea cu discutii si lucru in grup poate dezvolta simultan competente
sociale si competente specifice de observare si investigare in fizica [1, p. 34, 55, 57].

Unitatile de competenta ofera un cadru structurat pentru descrierea si analiza
miscarii corpurilor, utilizdnd termeni specifici si modele (ex.: viteza, acceleratie,
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traiectorie) si includ activitati de investigare experimentala, care 1i ajutd pe elevi sa
aplice teoria in practica, consolidand astfel cunostintele in fizica [1, p. 11-30].
Fiecare unitate de competenta este construitd pentru a sustine competentele
specifice, de exemplu, unitatile care se concentreaza pe miscarea rectilinie uniforma
si variatd sunt esentiale in Tnvatarea principiilor dinamice. Activitatile practice si
experimentele formulate in unitdtile de competenta se aliniaza cu obiectivele de

formare a gandirii critice si a abilitatilor analitice (vezi Tabelul 3).

Tabelul 3. Corelarea competentelor specifice disciplinei Fizica cu unitatile de

competentd pentru treapta gimnaziala

Competente specifice
disciplinei Fizica

Unitati de competenta

Identificarea si  de-
scrierea  fenomenelor
fizice si a manifestarilor
acestora prin observatii
directe si analize ale
surselor de informatii,
manifestdnd curiozitate
si atentie.

Descrierea miscarilor corpurilor (miscare rectilinie, curbilinie,
uniforma, variata). [1, p. 9]

Identificarea fortelor care actioneaza asupra corpurilor si efectele
acestora. [1, p 16]

Recunoasterea fenomenelor termice, electrice, magnetice si op-
tice din viata cotidiand. [p. 11-13]

Rezultat: Elevii invata sa observe si sa descrie corect fenomenele
fizice din naturd, Intelegand cauzele si efectele acestora.

Investigarea  fenome-
nelor fizice prin obser-
vare si experimentare,
manifestand persev-
erenta si precizie

Efectuarea de experimente pentru masurarea fortei, presiunii,
temperaturii si tensiunii electrice. [1, p. 11-23]

Utilizarea instrumentelor de masurd si inregistrarea datelor ex-
perimentale.

Analizarea fenomenelor optice prin experimente cu lentile,
oglinzi si spectre de lumina. [1, p. 27]

Rezultat: Elevii dezvolta abilitati practice prin experimente, in-
vatand sa colecteze si sd analizeze date pentru a confirma con-
ceptele teoretice.

Analiza si interpretarea
datelor si a informatiilor
privind fenomene, legi,
teorii fizice si a apli-
catiilor tehnice ale aces-
tora, manifestand gan-
dire critica

Aplicarea formulelor fizice in probleme de miscare, energie si
forte [10, 11].

Interpretarea graficelor fenomenelor fizice, cum ar fi legatura
dintre forta si acceleratie[10, 11].

Realizarea de calcule privind circuitul electric si energia con-
sumata de dispozitive [12].

Rezultat: Elevii 1si dezvoltd gandirea logicd si matematica,
aplicand conceptele fizice pentru a rezolva probleme din viata
reald.

Gestionarea
cunostintelor si a
capacitatilor din
domeniul fizicii prin
rezolvarea de probleme
si situatii-problema
cotidiene, manifestand
atentie si creativitate

Analizarea aplicatiilor descoperirilor fizicii in industrie,
transport, comunicatii si medicina [12].

Discutarea impactului energiei nucleare, electromagnetismului
si mecanicii cuantice asupra societatii [16].

Evaluarea efectelor tehnologiilor moderne asupra mediului si
sanatatii umane [12].

Rezultat: Elevii devin constienti de influenta fizicii asupra
progresului stiintific si tehnologic si dezvolta o gandire critica
privind utilizarea responsabila a resurselor.
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Astfel, Tabelul 3 evidentiaza modul in care competentele specifice ale
disciplinei Fizica sunt corelate cu unitati de competentd menite sd dezvolte treptat
gandirea stiintifici a elevilor. Aceste unitdti acopera observarea si descrierea
fenomenelor fizice, aplicarea conceptelor si legilor pentru explicarea proceselor
naturale si tehnologice, realizarea de experimente simple, rezolvarea de probleme
prin rationament logic si discutarea impactului fizicii asupra societatii. Corelarea
propusd urmdreste nu doar invatarea continuturilor, ci si formarea unor competente
esentiale precum spiritul de observatie, gandirea critica, aplicabilitatea cunostintelor
si congtientizarea rolului stiintei Tn viata cotidiana.

Conform Curriculumului National de Fizicd pentru liceu, competentele
specifice disciplinei sunt corelate cu unitdti de competenta care faciliteaza atingerea
acestora. Unitatile de competenta faciliteazd formarea competentelor specifice,
reprezentand etape in achizitionarea acestora. ,,Unitdtile de competenta sunt
structurate si dezvoltate pe parcursul unei unitati de invatare” [2, p. 74]. Figura 1.2
de la pagina 74 din documentul mentionat oferd o reprezentare vizuald a acestei
corelatii.

Astfel, competentele specifice sunt impartite in patru categorii principale,
fiecare fiind asociata cu unitati de competenta care detaliaza aspectele concrete ale
invatarii. Corelarea dintre competentele specifice fizicii si unitdtile de competenta
din curriculumul la fizica si astronomie pentru treapta liceald se poate realiza astfel
(vezi Tabelul 4).

Investigarea fenomenelor fizice prin observare si
experimentare, manifestand perseverent si precizie.

v v
Investigarea Inregistrarea in tabel Analizarea rezultate-
experimentald a a valorilor marimilor lor masurarilor
miscarii rectilinii fizice mésurate cu efectuate si formula-
uniforme si a miscarii calcularea erorii rea concluziilor prin
rectilinii uniform absolute si a erorii evaluarea
variate relative rezultatului obtinut
¥
Inregistrarea in tabel a Scrierea rezultatului
valorilor marimilor masuririi directe/ indi-
fizice méasurate recte unei marimi fizice

Figura 4. Exemplu de corelare a competentelor specifice fizicii cu unitatile
de competenta din Curriculumul pentru liceu [3, p. 74, Figura 1.2.]
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Tabelul 4. Corelarea dintre competentele specifice fizicii si unitatile de competenta

pentru treapta liceald a Curriculumului

Competente specifice
disciplinei Fizica

Unitati de competenta

Identificarea si de-
scrierea fenomenelor
fizice si a mani-
festarilor acestora prin
observatii directe si
analize ale surselor

de informatii, mani-
festand curiozitate si
atentie.

Descrierea miscarii corpurilor (ex. miscare rectilinie uniforma,
miscare circulard), fenomenelor din fizica atomului si a nucleului
[2, p. 10, 34-35; 14; 16].

Explicarea legaturii dintre energia potentiala si starea de echilibru
mecanic In cAmp gravitational [2, p. 15; 14].

Observarea fenomenelor fizice in naturd si in viata cotidiana.
Identificarea marimilor fizice relevante in contexte variate, uti-
lizarea surselor diverse (texte, video, experimente virtuale) pent-
ru documentare, exprimarea corectd si coerenta a observatiilor in
limbaj stiintific.

Rezultat: Dezvoltare cognitivd a elevului — de la concret la ab-
stract, de la observare la modelare si evaluare.

Investigarea fenome-
nelor fizice prin obser-
vare si experimentare,
manifestand persev-
erenta si precizie

Investigarea experimentala a miscarii rectilinii uniforme si uni-
form variate, a oscilatiilor mecanice, a unei surse de curent
electric, a retelei de difractie [2, p. 11,15-32; 14; 15; 16].
Masurarea tensiunii §i intensitatii, verificarea legilor cir-
cuitelor electrice, inregistrarea in tabel a wvalorilor marimi-
lor fizice masurate cu calcularea erorii absolute si a erorii rela-
tive, formularea concluziilor pe baza rezultatelor [2, p. 24; 15].
Rezultat: Prin investigatie, elevii nu doar inteleg, ci si aplica si
evalueaza cunostintele.

Analiza si interp-
retarea datelor si a
informatiilor privind
fenomene, legi, teorii
fizice si a aplicatiilor
tehnice ale acestora,
manifestdnd gandire
criticd

Interpretarea fortei de greutate ca forta de atractie universald man-
ifestatd In vecinatatea Pamantului, a efectelor cuantice si a datelor
despre radioactivitate [2, p. 12, 35; 13; 16].

Analiza proceselor termodinamice [2, p. 19-21; 15].

Aplicatii tehnice ale undelor electromagnetice, ale interferentei si
ale difractiei luminii, a efectului fotoelectric [2, p. 32, 56; 16]
Rezultat: Formarea unui elev capabil sa analizeze, argumenteze si
decida in mod responsabil pe baza datelor stiintifice

Gestionarea
cunostintelor si a ca-
pacitatilor din dome-
niul fizicii prin rezol-
varea de probleme

si situatii-problema
cotidiene, manifestand
atentie si creativitate

Aplicarea formulei fortei electromagnetice (Ampere), a formulei
fortei Lorentz, a formulei fluxului cdmpului magnetic, a legii in-
ductiei electromagnetice, a regulii lui Lenz, a inductantei, a ener-
giei campului magnetic la rezolvarea problemelor/situatiilor-prob-
lema [2, p. 29; 16].

Identificarea aplicatiilor circuitelor electrice in viata reala [2, p.
24-26].

Aplicatii ale legilor gazelor si termodinamicii in cazuri reale (ex:
centrale termice, frigidere) [2, p. 21; 15].

Formularea de solutii alternative si evaluarea eficientei acestora
Elaborarea de explicatii si argumente logice pentru fenomene ob-
servate

Rezultat: Antreneaza capacitatea elevului de a utiliza fizica Intr-un
mod functional si responsabil in viata de zi cu zi; cultiva rezol-
varea practica a problemelor, creativitatea tehnologica si gandirea
aplicativa
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Din Tabelul 4 se remarca o corelare clard si structuratd intre competentele
specifice si unitatile de competentd, reflectand progresul cognitiv al elevului de la
observarea fenomenelor fizice la aplicarea cunostintelor in situatii reale. Fiecare
competentd specificd este sustinutd de activitdti concrete: de la descrierea si
documentarea miscarilor si fenomenelor, la investigarea experimentald riguroasa,
interpretarea criticd a datelor stiintifice si aplicarea legilor fizicii in rezolvarea de
probleme. Aceasta abordare contribuie la formarea unui profil de elev activ, capabil
sa observe, sa analizeze, sa experimenteze si sa utilizeze stiinta in mod responsabil
si creativ In contexte cotidiene si tehnologice.

Pentru a evidentia continuitatea si coerenta curriculard intre ciclurile gimnazial
si liceal, in Tabelul 5 sunt prezentate aspectele similare care sustin corelarea dintre
competentele specifice ale disciplinei Fizica si unitdtile de competentd aferente
fiecarui nivel de invatamant.

Tabelul 5. Aspectele similare pentru corelarea dintre competentele specifice
disciplinei fizica si unitatile de competenta pentru gimnaziu si liceu.

Aspect Gimnaziu si Liceu

In ambele cicluri, unititile de competenta sunt construite astfel incat sa
Structura sustina dezvoltarea treptata a competentelor specifice.
logica Accentul este pus pe intelegerea conceptelor fizice, aplicarea lor si

dezvoltarea gandirii stiintifice.
Legatura La gimnaziu si liceu, se urmareste integrarea observatiilor si
dintre teorie si | experimentelor in dezvoltarea competentelor de analiza si interpretare.
practica Activitatile experimentale sunt parte esentiala in ambele cazuri.
Dimensiunea Elevii sqnt inf:l_lraj ajgi sa manife.s.te curiozitatF:, .atel_l'gie,' p_erseveren‘gé,

. gandire critica si responsabilitate — valori si atitudini promovate in
formativa . ;
ambele niveluri.

Utilizarea In ambele cicluri, exprimarea corecti a observatiilor si rezultatelor este
limbajului parte integranta a procesului de formare.
stiintific

Astfel Tabelul 5 evidentiazd aspectele comune in corelarea dintre
competentele specifice si unitatile de competenta in curriculumul de fizicd pentru
gimnaziu si liceu, subliniind continuitatea si coerenta formarii stiintifice. Atat in
gimnaziu, cat si in liceu, unitatile de competentd sunt construite logic, urmarind
dezvoltarea treptatd a intelegerii conceptelor si aplicarea acestora in contexte
practice. Activitatile experimentale joacd un rol central in dezvoltarea capacitatilor
de analiza si interpretare, iar dimensiunea formativa este sustinuta prin cultivarea
curiozitatii, atentiei, perseverentei si gandirii critice. De asemenea, utilizarea corecta
a limbajului stiintific este valorizatd in ambele trepte educationale, fiind esentiala
pentru exprimarea riguroasda a rezultatelor si concluziilor. Deosebirile dintre
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corelarea dintre competentele specifice disciplinei fizica si unitdtile de competenta
pentru gimnaziu si liceu sunt prezentate in Tabelul 6.

Tabelul 6. Deosebirile dintre corelarea competentelor-cheie celor specifice
disciplinei fizica pentru gimnaziu si liceu

Aspect Gimnaziu Liceu
Continuturi concrete, Continuturi complexe (cuantice,
Nivelul de legate de observatii nucleare, relativitate), orientate spre
abstractizare directe si fenomene modelare si abstractizare
cotidiene
. Experimente simple Experimente complexe, cu accent pe
Complexitatea P . pie, bertt -omp . ot b
. axate pe masurdtori de | precizie, erori, interpretari statistice
experimentelor -
baza
Gradul de autonomie Elevul este ghidat Elevul este incurajat sa planifice si sa
al elevului indeaproape gestioneze investigatii stiintifice
Accentul pe Probleme standard, Probleme aplicate, cu solutii
rezolvarea de aplicarea formulelor multiple, analiza critica, creativitate
probleme tehnologica
C Legaturi generale cu viata|  Aplicatii complexe (dispozitive
Integrarea aplicatiilor & gene - ’ pricat P (disp
. ’ cotidiana reale, tehnologii moderne), evaluarea
tehnice . C e ..
impactului stiintific si etic
. ey Centrate pe descrierea Centrate pe analiza, evaluarea,
Tipul de unitati de P . . be afk
< fenomenelor, masurare si | modelarea si proiectarea proceselor
competenta s . ’ ’ .
aplicatii imediate fizice

Tabelul 6 evidentiazd diferentele esentiale dintre corelarea competentelor-
cheie si celor specifice disciplinei Fizica in gimnaziu si liceu, reflectand progresul
educational si cognitiv al elevilor. La gimnaziu, abordarea este centratd pe
continuturi concrete si experimente simple, cu un grad redus de abstractizare si
autonomie, accentul fiind pus pe intelegerea fenomenelor de baza si aplicarea directa
a formulelor. In schimb, la liceu, continuturile devin mai complexe si abstracte,
implicand experimente avansate, interpretari riguroase si aplicatii tehnico-stiintifice
reale. Elevii sunt stimulati sd rezolve probleme cu solutii multiple, sa evalueze critic
procese si sa utilizeze cunostintele in contexte moderne, dezvoltandu-si autonomia,
gandirea criticd si creativitatea tehnologica.

Exemple practice de corelare a competentelor-cheie cu cele specifice
disciplinei:

e Investigarea experimentald a miscarii rectilinii uniforme si variate —

Utilizarea tabelelor pentru inregistrarea datelor si calcularea erorilor.

e Analizarea rezultatelor masuratorilor — Formularea concluziilor si evaluarea
rezultatelor experimentale.
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e Scrierea corectd a rezultatelor masuratorilor — Aplicarea regulilor de precizie
si estimarea erorilor de masurare.
e Aceasta corelare asigura un proces educational structurat, in care teoria

si practica sunt integrate pentru dezvoltarea unei intelegeri profunde a

fenomenelor fizice.

Curriculumul de fizica este proiectat astfel incat sa existe continuitate
intre gimnaziu si liceu, printr-o tranzitie de la observare si descriere (gimnaziu) la
modelare, analiza si evaluare critica (liceu). Unitatile de competenta functioneaza ca
punti pedagogice care faciliteaza aceasta progresie, mentinand o coerenta didactica
intre niveluri si asigurand dezvoltarea integrata a elevului.

Curriculumul disciplinar serveste drept reper pentru activitétile profesorului si
include: competente specifice, unitati de competenta si continut, activitati si produse
scolare, limbaj specific si repartizarea orientativa a orelor. Profesorul urmareste
constant formarea competentelor la elevi, cum ar fi explicarea si investigarea
fenomenelor fizice, analiza datelor si aplicarea cunostintelor in rezolvarea
problemelor. In curriculumul la Fizicd, proiectarea curriculard este inteleasi ca o
proiectare didacticd personalizata, adaptata nevoilor si conditiilor specifice elevilor.
Aceasta este o responsabilitate esentiald a profesorului, care planificd individualizat
procesul educational pentru a asigura un parcurs eficient al Tnvatarii. Proiectarea
didactica se concretizeazd prin documente aprobate la nivel institutional, precum
proiecte de lunga durata (anuale, semestriale, ale unitatilor de invatare) si proiecte de
scurtd durata (lectii zilnice) [1, p. 46].

Acum sa prezentdm algoritmul de formare a competentelor specifice
disciplinei Fizica la elaborarea proiectului de lunga durata, conform modelului din
Curriculumul gimnazial [1, p. 47]:

Pasul 1. Stabilirea corespondentei dintre competentele specifice disciplinei
si unitatile de competenta proiectate pentru fiecare unitate de invatare. Unitatea de
competentd 2.2. Aplicarea legii atractiei universale, a legii lui Coulomb si a formulei
fortei electromagnetice, ce determina interactiunea dintre conductoarele parcurse de
curent electric la rezolvarea problemelor/ situatiilor-problema in diferite contexte,
din clasa a IX-a, va conduce la formarea competentei 4. Gestionarea cunostintelor si
a capacitatilor din domeniul fizicii prin rezolvarea de probleme si situatii-problema
cotidiene, manifestand atentie si creativitate.

Pasul 2. Stabilirea corespondentei dintre unitatea de competentd: ,.4.
Gestionarea cunostintelor si a capacitdtilor din domeniul fizicii prin rezolvarea
de probleme si situatii-problema cotidiene, manifestand atentie si creativitate”
si unitatea de continut: ,,Legea atractiei universale. Legea lui Coulomb. Campul
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electromagnetic”. La unitatile de continut se referd si elementele noi de limbaj specific
disciplinei: ,,camp electromagnetic, unde electromagnetice, intensitatea campului
electric, intensitatea campului gravitational”, care trebuie sa fie asimilate de elevi,
pentru a dispune de vocabular specific fizicii. Proiectarea demersului didactic de
catre profesor se face fard a apela la alti termeni fizici, pentru a nu complica procesul
de asimilare a cunostintelor cu memorarea terminologiei, lasdnd mai mult timp
pentru exersarea, aplicarea in diverse contexte a elementelor de limbaj specificate.

Pasul 3. Alegerea strategiei de realizare a unitatii de competenta. Aici
profesorul va apela la activitatile de invatare recomandate. Investigarea schemelor
experimentelor: lui Cavendish, ale lui Coulomb; rezolvarea problemelor (aplicarea
legii atractiei universale, a legii lui Coulomb, a formulei fortei electromagnetice, ce
determind interactiunea dintre conductoarele parcurse de curent electric. Se va tine
cont de cunostintele dobandite la studiul matematicii: Functiile de gradul I si II, functia
proportionalitate directd, functia proportionalitate inversd, functia radical (forma
analiticd, reprezentarea grafica); Determinarea termenului/factorului necunoscut din
operatia datd; Operarea si transformarea unitdtilor de masura; Identificarea relatiilor
de proportionalitate; Utilizarea mediei aritmetice a 2 sau mai multe numere reale;
Calculul puterii cu exponent natural a numerelor reale.

Pasul 4. Evaluarea nivelului de formare a unititii de competenta. In calitate de
reper va servi produsul scolar: rezolvarea problemelor/ situatiilor-problema, aplicand
legea atractiei universale, legea lui Coulomb si formula fortei electromagnetice, ce
determind interactiunea dintre conductoarele parcurse de curent electric La fiecare
pas se va tine cont si de atitudinile si valorile manifestate de elev.

In Tabelul 7 prezentim exemple de activititi si sugestii metodologice pentru
unele unitati de continut corelate cu fiecare din cele 4 competente specifice disciplinei
Fizica pentru treapta gimnaziald si pentru treapta liceala.

Tabelul 7. Exemple de activitdti si sugestii metodologice

C(s)ll:leg;tiigte Exemple de activitati Qentru unele unitaiti de Sugestii.
disciplinei Fizi continut metodologice
plinei Fizica
Identificarea 1. Observarea miscdrii corpurilor in naturd
si descrierea Tipuri de miscari (rectilinie, circulara,
fenomenelor fizice oscilatorie) Activitati de
si a manifestarilor Exemple din viata cotidiand: migcarea unei tip ,,detectivul
acestora prin mingi, a unei masini, a unui pendul fenomenului fizic”
observatii directe Activitate: inregistrarea video si analiza — elevii pornesc de
si analize miscarii cadru cu cadru la o observatie si
2. Fenomene mecanice uzuale formuleaza ipoteze.
Interactiunea dintre corpuri (ciocniri, frecare,
echilibru)
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ale surselor
de informatii,

Forte si efectele acestora (deformare,
schimbare de stare de miscare)

Portofoliu de
observatii personale

manifestand Activitate: experimente simple cu (fotografii +
curiozitate si dinamometrul, plan inclinat explicatii).
atentie. 3. Fenomene legate de lumina si vedere Lucru cu aplicatii
i Reflexia si refractia luminii digitale: simulari
Umbra si penumbra PhET, senzorii
Observatii: folosirea oglinzilor, prismei, telefo’nului
lentilelor pentru a vedea efectele (accelerometru
4. Fenomene termice observabile ’
Dilatarea corpurilor, topirea ghetii, evaporarea magnetometru).
apei ’ o Cgrelarea cu 'alte '
Termometrul — citirea temperaturii stlfm‘ge (ex. B 10_logllel
Activitate: jurnal al variatiilor de temperaturda |, otosinteza g1 rolu
in functie de momentul zilei luminii).
5. Fenomene atmosferice si meteorologice
Norii, ploaia, fulgerele, curcubeul
Observatii directe + cercetare documentara
Activitate: crearea unui ,,jurnal al vremii” si
explicarea fenomenelor observate
Investigarea 1. Masurarea mdarimilor fizice Activitati de tip

fenomenelor fizice
prin observare si
experimentare,
manifestand
perseverenta si
precizie

Marimi fundamentale (lungime, masa, timp,
temperaturd)
Instrumente de masura: rigla, balanta,
cronometru, termometru
Activitate: determinarea densitatii corpurilor
prin masuratori si calcul
2. Studiul miscarii rectilinii
Masurarea distantei si a timpului; determinarea
vitezei
Activitate: lansarea unei masinute sau bile pe
plan inclinat; trasarea graficului spatiu—timp
3. Forta si efectele ei
Masurarea fortei cu dinamometrul
Investigarea fortei de frecare intre diferite
suprafete
Activitate: crearea unei tabele de valori si
interpretarea rezultatelor
4. Dilatarea corpurilor
Observarea dilatarii metalelor si lichidelor sub
influenta temperaturii
Activitate: realizarea unui dispozitiv simplu de
observare a dilatarii (ex: fir metalic tensionat)
5. Fenomene de flotabilitate
Investigarea fortei Arhimede si a echilibrului
corpurilor 1n lichide
Activitate: experimente cu corpurile plutitoare/
scufundate, compararea greutdtii si volumului
6. Circuite electrice simple
Realizarea circuitelor cu bec, baterie si
intrerupator
Activitate: testarea diferitelor configuratii
(in serie, in paralel), mdsurarea tensiunii si
intensitatii cu multimetru

»experimentul
saptadmanii”.
Proiecte de tip
STEAM — integrarea
cu tehnologia si arta
(ex: construire de
aparate simple).
Jurnal de observatii
— elevii noteaza
ipoteze, proceduri,
rezultate, concluzii.
Evaluare prin
rubrici care

includ criterii
precum: acuratetea
masuratorilor,
aplicarea

corecta a pasilor
experimentali,
perseverenta

in rezolvarea
problemelor
aparute.
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Analiza si
interpretarea
datelor si a
informatiilor
privind fenomene,
legi, teorii fizice
si a aplicatiilor
tehnice ale
acestora,
manifestand
gandire critica

1. Viteza si acceleratia
Interpretarea graficelor miscarii (spatiu—timp,
vitezd—timp)
Analiza datelor experimentale obtinute prin
cronometrare
Aplicatii: franarea autovehiculelor, siguranta
in trafic

2. Forta si echilibrul
Tabele si diagrame cu tipuri de forte
Studiul echilibrului static in constructii
(poduri, cladiri)
Activitate: analiza fortelor intr-un mobil
suspendat

3. Energia si transformadrile ei
Citirea graficelor privind variatia energiei
(potentiala vs. cinetica)
Aplicatii: amortizoarele auto, centralele eoliene
sau hidro
Activitate: interpretarea datelor de consum
energetic 1n locuinta

4. Fenomene termice si transfer de cildurd
Studiul graficelor de incalzire/racire ale apei
Analiza izolatiei termice (termografie,
experimente cu materiale diferite)
Aplicatii: termoizolarea cladirilor, frigidere,
termosuri

5. Optica geometrica
Urmarirea traiectoriei razelor luminoase
(oglinda, lentila)
Aplicatii: camere foto, ochelari, microscop
Activitate: interpretarea imaginilor formate de
lentile in functie de distanta

6. Circuite electrice simple
Tabele si grafice pentru tensiune, intensitate,
rezistenta
Interpretarea legii lui Ohm din date
experimentale
Aplicatii: functionarea aparatelor
electrocasnice, sigurante automate

Fise de analiza

cu tabele de date
incomplete — elevii
deduc valori lipsa
si formuleaza
concluzii.
Utilizarea
simuldrilor digitale
(ex: PhET, vernier,
simulatoare de
circuite) pentru
generarea de date
interpretabile.
Activitati de

tip ,, mit sau
realitate?” — elevii
investigheaza
afirmatii populare
folosind date
stiintifice.
Proiecte
interdisciplinare
(ex: eficienta
energetica n
locuinte).

Gestionarea
cunostintelor si a
capacitatilor din
domeniul fizicii
prin rezolvarea
de probleme si
situatii-problema
cotidiene,
manifestand
atentie si
creativitate

1. Viteza, distanta si timpul
Probleme din trafic (viteza medie, intalnirea a
doua vehicule, franare)
Calcularea duratei unei calatorii
Situatii-problema: ,,Cat dureaza sa ajungi la
scoald daca...?”

2. Forte in viata de zi cu zi
Forta de frecare: cand e utild, cand e nedorita
Proiecte: optimizarea unui plan inclinat sau
alunecarea pe tobogan
Creativitate: design de incaltaminte cu aderenta
variabila

3. Energia si eficienta energeticd
Calculul consumului de energie electrica in
casd

Probleme deschise:
mai multe solutii
posibile —
stimuleaza gandirea
critica si creativa.
Proiecte practice:
elevii creeaza un
obiect sau o solutie
inspirata de o
problema reala.
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Situatii-problema: ,,Care bec e mai avantajos

pe termen lung?” Colaborare
Proiecte: propunerea unei locuinte eficiente interdisciplinara:
energetic integrare

4. Optica in viata cotidiand cu educatia
Formarea imaginilor in oglinzi, lentile tehnologica,
Aplicatii: camere, ochelari, oglinzi retrovizoare | matematica,
Situatii-problema: ,,Unde sa plasezi o oglindd |educatie civica.
pentru vizibilitate maxima?”’ Evaluare

5. Circuite electrice simple
Utilizarea corecta a aparatelor in serie/paralel

autentica: rubrici
care includ

Situatii-problema: ,,.De ce se arde un bec cand | originalitatea,
altul nu functioneaza?” aplicabilitatea,
Creativitate: realizarea unui sistem de iluminat | argumentarea
economic solutiei.

6. Sunet si izolare fonicd
Aplicatii: antifonare, controlul zgomotului
Situatii-problema: ,,Cum poti reduce zgomotul
intr-o camera?”
Proiect: design de spatiu ,,anti-zgomot” pentru
studiu

Un exemplu de corelare este reprezentat de aplicarea cunostintelor din fizica

in domenii tehnologice, economice si de mediu. Curriculumul liceal pune un accent

deosebit pe legatura Intre fizica si alte domenii ale stiintei si tehnologiei, dezvoltand

astfel abilitdti interdisciplinare. De asemenea, abordarea integrata a predarii fizicii

H

permite elevilor sa inteleaga mai bine importanta acestei discipline in contextul global

al provocarilor actuale, cum ar fi schimbdrile climatice si dezvoltarea tehnologica.

Concluzii

1.

Analiza unitatilor de competentd din curriculumul pentru fizicd a
evidentiat o coerentd clara intre acestea si competentele specifice, n
ambele cicluri educationale. Unitatile sunt concepute progresiv si logic,
sustindnd formarea treptatd a competentelor stiintifice prin activitati
practice, de investigare si de aplicare a cunostintelor in contexte reale.
Compararea curriculumului gimnazial cu cel liceal a scos 1n evidentad
atat continuitatea intre niveluri, cat si diferentele de complexitate si
abstractizare. Tabelele si figurile din articol demonstreaza ca, pe masura
ce elevii avanseaza, accentul trece de la observare si experimentare la
modelare, analiza teoretica si autonomie in rezolvarea de probleme.
Corelarea dintre competentele specifice si cerintele curriculare generale
este realizatd in mod functional, iar aceastd relatie este sustinutd prin
exemple concrete in curriculum. Aplicatiile practice, activitatile
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interdisciplinare sirezolvarea de situatii-problema contribuie la transferul
real al cunostintelor in viata cotidiand, consolidand relevanta sociald a
invatarii fizicii.

4. Sugestiilemetodologice prezentate inarticol, precum proiectareadidactica
bazatd pe corelarea competentelor specifice cu unitatile de competenta
si utilizarea activitdtilor experimentale, ofera un cadru practic pentru
aplicarea curriculumului. Exemplele concrete de activitati si algoritmi de
proiectare sprijind profesorii in planificarea unui demers didactic centrat
pe formarea competentelor reale, relevante si transferabile.

In concluzie, cercetarea subliniazi ci abordarea curriculard bazati pe
competente, in special in fizicd, favorizeaza formarea unui profil de elev activ,
reflexiv si capabil sa utilizeze stiinta pentru intelegerea si modelarea lumii. Corelarea
inteligenta intre cerinte, competente si practici didactice contribuie semnificativ la
calitatea procesului educational.

Mentiuni
Lucrarea este realizata in cadrul proiectului FIZLAB 2.0, sustinut prin grantul
040103 oferit de Ministerul Educatiei si Cercetarii al Republicii Moldova.
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Abstract The study of physics in school plays an essential role in shaping the
new generation. It enables students to understand the fundamental principles of nature,
contributing to the development of critical thinking and the ability to analyze the phenomena
around them. To ensure an effective educational process and high academic performance, it
is crucial to regularly assess the level of understanding of the material, identify knowledge
gaps, and adjust teaching methods accordingly. Assessment in physics education is a
complex process, vital for improving learning, involving the collection and analysis of data
on students’ knowledge, skills, and attitudes, as well as providing constructive feedback.
This paper analyzes assessment methods and techniques, divided into three main types:
initial, formative, and summative. Traditional methods, such as written tests (with objective
and subjective items), oral assessments, and laboratory experiments, are presented alongside
alternative methods, including portfolios, projects, and peer assessment. Formative
techniques are detailed, including oral questioning (e.g., explaining the variation of boiling
points), ad-hoc tests (e.g., thermal expansion), and reciprocal evaluation (e.g., analyzing the
principle of energy conservation), highlighting their advantages: fostering critical thinking,
communication, and responsibility. The study emphasizes the role of these methods in
adapting teaching strategies and monitoring student progress, providing continuous feedback.
Thus, assessment not only measures performance but also optimizes the educational process,
positively influencing both teachers and students.

Keywords: assessment, oral questioning, ad-hoc tests, peer assessment.

Rezumat: Studiul fizicii in gcoald are un rol esential in formarea noii generatii.
Aceasta le permite elevilor sa inteleaga principiile fundamentale ale naturii, contribuind
la dezvoltarea capacitatii de a gandi critic si de a analiza fenomenele din jurul lor. Pentru
a asigura un proces educational eficient si performante academice ridicate, este crucial sa
evaluam periodic nivelul de intelegere a materialului, sa identificim lacunele in cunostinte
si sa adaptam metodele de invatare in consecinta. Evaluarea in predarea fizicii este un proces
complex, esential pentru imbunatatirea invatarii, implicand colectarea si analiza datelor
privind cunostintele, competentele si atitudinile elevilor, precum si oferirea unui feedback
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constructiv. Aceastd lucrare analizeaza metodele si tehnicile de evaluare, impartite in trei
tipuri principale: initiald, formativa si sumativa. Sunt prezentate metode traditionale, precum
testele scrise (cu itemi obiectivi si subiectivi), probele orale si experimentele de laborator,
alaturi de metode alternative, cum ar fi portofoliile, proiectele si evaluarea intre colegi. Se
detaliaza tehnicile formative, incluzand interogarea orala (ex. explicarea variatiei punctului de
fierbere), testele ad-hoc (ex. dilatarea termica) si evaluarea reciproca (ex. analiza principiului
conservarii energiei), evidentiind avantajele lor: dezvoltarea gandirii critice, a comunicarii si
a responsabilitatii. Studiul subliniaza rolul acestor metode 1n adaptarea strategiilor didactice
si in monitorizarea progresului elevilor, oferind un feedback continuu. Astfel, evaluarea nu
doar masoara performantele, ci optimizeaza procesul educational, influentand pozitiv atat
profesorii, cat si elevii.
Cuvinte-cheie: evaluare, interogare orala, teste ad-hoc, evaluare intre colegi,

evaluare formativa.

Introducere

Studierea disciplinei ,,Fizica” in scoald ocupa un loc central in formarea
intelectuald a noii generatii, oferind elevilor instrumentele necesare pentru a intelege
legile fundamentale ale naturii. Cu o experientd de 22 de ani ca profesor de fizica
s1 matematicd, am avut ocazia sa observ modul in care aceastd disciplina cultiva
gandirea critica si abilitatea de a analiza fenomenele din jur, stimuldnd totodata
curiozitatea fatd de Univers. Fizica dezvaluie procesele esentiale care stau la baza
existentei —de la dinamica miscarii corpurilor si transferul de energie, pana la structura
materiei si fenomenele electromagnetice. Concluziile prezentate se bazeaza nu doar
pe o bibliografie riguroasa, ci si pe observatiile si lectiile acumulate 1n peste doua
decenii de predare, perioada in care am constatat modul in care fizica transforma
minti curioase in cetateni capabili sd inteleaga si sa influenteze lumea.

Dincolo de bagajul teoretic, fizica dezvoltd competente practice esentiale:
rezolvarea problemelor, experimentarea si interpretarea datelor devin instrumente
valoroase nu doar in domeniul stiintific sau tehnic, ci si in orice domeniu care necesita
gandire analitica si decizii fundamentate. Mai mult, aceasta disciplind stimuleaza
creativitatea si spiritul inovator, contribuind direct la progresul tehnologic. Caracterul
sau interdisciplinar o transforma intr-un pilon al cunoasterii: fizica si matematica
explicad migcarea corpurilor; fizica si biologia clarificd aspecte legate de optica si
vedere; fizica si geografia elucideaza fenomenele meteorologice si climatice; fizica si
informatica permit simuldrile din jocuri; iar fizica si medicina contribuie la salvarea
de vieti prin tehnologii precum ultrasunetele si razele X. Astfel, fizica nu este doar o
materie scolara, ci o baza pentru formarea unor indivizi responsabili, pregatiti sa faca
fata provocdrilor societatii moderne.

Pentru ca invatarea sa fie eficientd, este important sa se evalueze periodic
intelegerea materialului, sa se identifice lacunele si sd se corecteze rapid. Experienta
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mea Indelungatd m-a convins ca optimizarea procesului educational necesita metode
s1 tehnici de evaluare adecvate, care sd sustind dezvoltarea competentelor elevilor si
sa le faciliteze o intelegere aprofundata a fizicii.

intrebarea de cercetare

In ce misurd aplicarea metodelor si tehnicilor moderne de evaluare (teste
ad-hoc, evaluare intre colegi) influenteazd procesul de predare-invatare a fizicii, in
contextul educational contemporan, in ceea ce priveste dezvoltarea competentelor
stiintifice si a gandirii critice ale elevilor?

Cadrul teoretic

Cuvantul «evaluare» provine din latinescul evalesco, evalescere, evaliu care
se traduce a se intari, a cpata putere, a putea, a se dezvolta, a valora, a prevala [7, p.
60]. Verbul a evalua se inrudeste cu ale verbe precum: a aprecia, a estima, a examina,
a cantari, a judeca, a masura, a nota, a valoriza, fara ca intre ele sa existe o sinonimie
completa. Potrivit dictionarului de termeni pedagogici, evaluarea reprezinta o actiune
manageriald proprie sistemelor socio — umane care solicitd raportarea rezultatelor
obtinute, Intr-o anumita activitate, la un ansamblu de criterii specifice domeniului in
vederea ludrii unei decizii optime [8, p. 149].

Sa formulam definitia evaluarii si importanta ei in predarea fizicii. Evaluarea
in procesul didactic la fizica este un proces sistematic de colectare si interpretare a
datelor privind cunostintele, competentele si atitudinile elevilor. Aceasta nu are doar
rolul de a masura performantele scolare, ci si de a imbunatati procesul de invatare
prin oferirea unui feedback constructiv si orientarea strategiilor didactice. In functie
de aplicarea instrumentelor de evaluare, la disciplina Fizica, profesorul va realiza
urmatoarele tipuri de evaluare [9, p. 108]:

e cvaluarea initiald — predictiva;

e e¢valuarea formativa — continud;

e cvaluarea sumativa — finala.

In predarea fizicii, metodele si tehnicile de evaluare are un rol esential in
verificarea gradului de intelegere a conceptelor, dezvoltarea competentelor si
motivarea elevilor. Acestea pot fi clasificate in functie de scop, format si nivelul de
implicare al elevilor. lata cateva exemple organizate pe categorii:

1. Metode de evaluare traditionale. Aceste metode sunt folosite frecvent pentru
evaluarea cunostintelor si abilitatilor teoretice si practice. Teste scrise: chestionare cu
itemi obiectivi (alegere multipla, completare, potrivire), itemi subiectivi (probleme,
intrebari deschise), teste standardizate (pentru evaludri comparative). Probe orale:
interviuri structurate sau semi-structurate, intrebari directe pentru evaluarea rapida a
intelegerii. Lucrari practice: experimente de laborator cu rapoarte scrise, observarea
executiei corecte a unui experiment.

124



2. Metode alternative si moderne. Acestea sunt centrate pe elev si pe
evaluarea procesului de invatare, nu doar a rezultatelor. Portofoliul: include rapoarte
de laborator, proiecte, probleme rezolvate, eseuri si alte materiale relevante, ofera
o imagine de ansamblu asupra progresului elevului. Proiecte si studii de caz: elevii
rezolva probleme complexe, reale.

Evaluarea formativa in cadrul temelor noi

Evaluarea formativa are ca scop urmadrirea progresului elevilor pe parcursul
invatarii, oferindu-le feedback continuu care sd ajute la corectarea erorilor si
consolidarea cunostintelor. Aceasta poate lua diferite forme, n functie de contextul
didactic.

a) Interogarea orald este o metoda de evaluare utilizata frecvent in
educatie, prin care profesorul adreseaza intrebari elevilor pentru a verifica nivelul
lor de intelegere si capacitatea de a exprima cunostintele Aceasta are multiple
avantaje:evaluare imediatd si interactiva: permite profesorului sd obtind feedback
instantaneu asupra nivelului de intelegere al elevilor, oferd posibilitatea de a clarifica
imediat eventualele neintelegeri. Dezvoltarea competentelor de comunicare:
imbundtateste capacitatea de exprimare orala si de argumentare a elevilor, contribuie
la dezvoltarea increderii 1n sine si a abilitatii de a vorbi in public. Flexibilitate si
adaptabilitate: profesorul poate adapta intrebarile in functie de raspunsurile elevilor,
personalizand evaluarea, se poate desfasura in orice moment al lectiei, fard a
necesita materiale suplimentare. Incurajarea gandirii critice si a rationamentului
logic: elevii sunt stimulati sa gandeasca rapid si sd isi formuleze raspunsurile clar si
coerent, favorizeaza rationamentul logic, conexiunile interdisciplinare si formularea
concluziilor proprii. Posibilitatea evaludrii profunde a cunostintelor: permite
profesorului sa exploreze nivelul real de intelegere al elevului. ,,Evaluarea este
consideratd o etapa relativ tardiva a unui proces complex, care implica o anumita
combinatie a tuturor celorlalte categorii de comportament: Cunoastere, Intelegere,
Aplicare, Analiza si Sinteza” [2, p.185-186], spre deosebire de testele scrise, care pot
fi influentate de memorare mecanica, ofera ocazia de a evalua capacitatea elevului de
a aplica cunostintele In contexte noi. Diminuarea riscului de frauda: spre deosebire
de testele scrise, interogarea orald reduce semnificativ posibilitatea copiatului.
Economie de timp si resurse: nu necesitd pregatirea unor materiale speciale, precum
foi de test sau corectarea ulterioara a lucrarilor.

Interogarea orala este o tehnica rapida de evaluare care permite profesorului
sa verifice intelegerea elevilor asupra unui subiect In timp real. Aceasta poate fi
folosita atdt pentru a evalua cunostintele teoretice, cat si pentru a incuraja gandirea
critica.
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Baremul pentru interogarea orald (elaborat in conformitate cu Referentialul
de evaluare a competentelor specifice formate elevilor, aprobat de Consiliul National
pentru Curriculum al Ministerului Educatiei in anul 2014)[6, p.270, 272] se poate
baza pe urmatoarele criterii:

(1) Claritatea raspunsului: daca elevul poate explica conceptul intr-un mod

coerent si detaliat.

(2) Corectitudinea informatiilor: rdspunsurile trebuie sa fie corecte din punct

de vedere stiintific.

(3) Utilizarea terminologiei corecte: daca elevul foloseste termenii corecti

specifici domeniului fizicii.

(4) Abilitatea de a face conexiuni: capacitatea elevului de a lega conceptul la

cunostintele anterioare.

Un exemplu de item pentru interogarea orald in fizica, potrivit pentru
evaluarea gandirii critice si a aplicarii cunostintelor: intrebare — «De ce fierbe apa
la o temperaturd mai micd pe varful unui munte decat la nivelul marii? Explica din
punct de vedere al presiunii si al energiei necesare pentru fierbere.»

Competente evaluate: aplicarea conceptului de presiune atmosferica,
explicarea relatiei dintre presiune si punctul de fierbere, argumentare logica si
utilizarea unui limbaj stiintific adecvat

Criterii de apreciere: Raspuns complet: explica ca la altitudini mari presiunea
atmosferica este mai mica, ceea ce determina scaderea temperaturii de fierbere.

(1) Exemplu concret: poate mentiona ca la Everest apa fierbe la aproximativ

70°C.

(2) Utilizarea corectd a termenilor stiintifici: presiune, punct de fierbere,

energie de vaporizare.

Acest tip de item stimuleaza rationamentul logic si permite profesorului sa
observe nivelul real de intelegere al elevului. Mentiondm ca aceastd metoda, desi
eficientd, trebuie utilizata echilibrat, deoarece poate provoca stres unor elevi si poate
fi influentatd de subiectivitatea evaluatorului. Pentru o aplicare optima, se recomanda
combinarea sa cu alte metode de evaluare.

b) Testul ad-hoc reprezinta o metoda generald de evaluare spontand utilizata
in diverse domenii, inclusiv in educatie, si cercetare. In educatie, acest tip de test
deriva din principiile evaluarii formative, care au fost dezvoltate de pedagogi si
psihologi ai educatiei, precum B. Bloom, Stiggins, R. J. sau M. Scriven. [3]. Test ad-
hoc este un tip de evaluare realizata spontan, fard o planificare riguroasa prealabila,
utilizat de obicei pentru a verifica rapid cunostintele sau abilitétile elevilor intr-un
anumit context. Acest tip de test are mai multe avantaje: flexibilitate ridicata — poate
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fi aplicat in orice moment al lectiei, fard a necesita o pregatire speciala, permitand
profesorului sd adapteze evaluarea in functie de situatie. Evaluare rapida si directad
— permite profesorului sa obtind feedback imediat despre nivelul de intelegere al
elevilor, facilitind ajustarea strategiei de predare. Reducerea stresului pentru
elevi — fiind o evaluare informald, elevii pot percepe testul ca pe o oportunitate
de autoevaluare, fard presiunea unei note oficiale. Promovarea gandirii critice si
spontaneitatii — elevii sunt provocati sa raspunda fara pregatire prealabila, ceea ce le
dezvolta capacitatea de a aplica rapid cunostintele. Adaptabilitate la diverse contexte
—poate fi utilizat in orice disciplina si in diverse forme (intrebari orale, exercitii scrise
scurte, experimente rapide etc.). Detectarea lacunelor de cunostinte — profesorul poate
identifica imediat conceptele neintelese si poate clarifica aspectele problematice.
Imbunitatirea interactiunii profesor — elev — creeazi un mediu dinamic de invitare,
unde profesorul poate ajusta explicatiile in timp real pe baza raspunsurilor elevilor.

Un test ad-hoc poate fi realizat pentru a evalua un anumit aspect dintr-o tema
noud. Acesta poate fi un test scurt cu mai multe Intrebari care verifica atat cunostintele
teoretice, cat si aplicarea acestora in situatii practice.

Baremul pentru un test ad-hoc poate include:

(1) Numarul de raspunsuri corecte: fiecare Intrebare poate avea o valoare

punctualad pentru raspunsul corect.

(2) Explicatia detaliatd: pentru intrebarile care necesita justificare, se va
puncta calitatea explicatiei (precizia, coerenta si logica).

(3) Aplicarea corecta a formulelor: in cazul problemelor de fizica,
corectitudinea aplicarii formulelor si rezolvarea lor pas cu pas este
esentiala.

Exemplul de item pentru testul ad-hoc trebuie sd fie formulat rapid, aplicabil
imediat si s permita profesorului sa evalueze instantaneu nivelul de intelegere al
elevilor: intrebare: “Daca torni apa fierbinte intr-un pahar de sticla foarte rece,
acesta se poate sparge. De ce?”

Competentele evaluate: competente cognitive — intelegerea conceptelor fizice
—elevul trebuie sa recunoasca fenomenul de dilatare termica si sa explice mecanismul
acestuia; aplicarea cunostintelor in contexte noi — explicarea fenomenului intr-o
situatie practica (incalzirea brusca a paharului); competente de rationament stiintific—
analizarea fenomenului — elevul trebuie sd observe relatia dintre temperatura sticlei,
dilatarea materialului si aparitia tensiunilor mecanice; explicarea cauzalitatii —
justificarea de ce diferentele de dilatare determind spargerea paharului; competente
de comunicare stiintifica — folosirea corecta a terminologiei fizice — elevul trebuie sa
utilizeze termeni precum dilatare termica, tensiuni mecanice, fragilitate, variatie de
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temperaturd; claritate si coerentd in exprimare — capacitatea de a formula un raspuns
logic si structurat.
Criterii de apreciere:

Punctaj maxim (Raspuns complet si corect - 3 puncte)

1. Explica ca sticla se dilata inegal din cauza diferentei mari de temperatura.

2. Mentioneaza ca stratul interior al paharului se incdlzeste si se dilatda mai
repede decat cel exterior.

3. Justificd aparitia tensiunilor mecanice si explica faptul ca acestea pot
duce la spargerea paharului.

Raéspuns partial corect (2 puncte)

1. Identifica un aspect corect, dar incomplet (ex. mentioneaza doar ca
sticla se poate sparge din cauza temperaturii ridicate, dar nu explica
mecanismul dilatarii inegale).

2. Foloseste termeni stiintifici, dar nu ofera o justificare clara.

Réspuns insuficient sau incorect (1 punct)

1. Face o afirmatie vaga sau generala, fara explicatie stiintifica (ex. ,,Sticla

este fragila si se sparge la temperaturi ridicate”).

2. Oferd o explicatie eronatd, dar demonstreaza un efort de rationament.

Lipsa unui raspuns logic (0 puncte)

1. Raspuns complet gresit

2. Lipsa de raspuns.

Aceste criterii ajutd profesorul sa evalueze rapid si obiectiv raspunsurile
elevilor intr-un test ad-hoc, oferind si posibilitatea unei explicatii suplimentare daca
este necesar. Acest item permite profesorului sd identifice rapid daca elevii au inteles
principiul dilatarii termice si aplicabilitatea acestuia in viata cotidiana.

Testele ad-hoc sunt utile mai ales in contexte de Invatare activa, insd trebuie
utilizate echilibrat pentru a nu deveni o sursd de anxietate sau pentru a nu Tnlocui
evaludrile mai structurate.

¢) Evaluarea intre colegi (Peer assessment) este o metoda de evaluare in care
elevii is1 reciproc munca sau performanta, fiind un instrument valoros in procesul
educational. Acest instrument stimuleazd nu doar colaborarea, ci si dezvoltarea
metacognitiei (,,Metacognitia reprezinta cunostintele pe care le aveti despre propriile
procese cognitive (gandirea voastra) ” [10, p.910]), prin incurajarea reflectiei asupra
propriilor strategii de Invatare si a criteriilor de evaluare.

Avantajele acestei metode sunt: dezvoltarea abilitatilor de auto-reflectie —
elevii sunt incurajati sa isi analizeze munca propriu-zisa si sa identifice punctele forte
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si slabe, prin evaluarea altora, elevii invata sa aprecieze mai bine procesul de invatare
si sa isi ajusteze propriile abordari. ,,Primul obiectiv este de a dezvolta capacitatea
studentului de a recunoaste si evalua orice lacune, 1asand in responsabilitatea acestuia
planificarea si realizarea oricaror actiuni corectoare care ar putea fi necesare”[1,p.25];
incurajarea invatarii colaborative —evaluarea intre colegi promoveaza colaborarea
st discutiile intre elevi, creand un mediu de invatare interactiv si stimulative, elevii
pot invata unii de la altii, intelegand perspective diferite si clarificaind concepte
prin feedback reciproc; stimularea gandirii critice — elevii trebuie sa analizeze si
sa justifice evaludrile pe care le ofera, dezvoltandu-si astfel abilitdtile de gandire
critic, acest proces Incurajeaza o intelegere mai profunda a criteriilor de evaluare si
a cerintelor unui task; cresterea responsabilitatii — cand elevii sunt responsabili de
evaluarea colegilor, ei devin mai implicati si mai constienti de calitatea muncii lor,
deoarece stiu ca vor fi evaluati de altii, evaluarea intre colegi contribuie la dezvoltarea
unui simt al responsabilitatii si al obiectivitatii; feedback constructiv si continuu —
elevii primesc un feedback mai diversificat, avand ocazia de a invéta din observatiile
colegilor, feedback-ul poate fi adesea mai constructiv si mai accesibil decat cel oferit
de profesori, deoarece colegii sunt adesea mai aproape de nivelul lor de intelegere;
reducerea incarcaturii profesorului — permite profesorilor s se concentreze mai
mult pe aspectele de suport si indrumare, deoarece evaluarea este distribuita intre
elevi, aceasta poate reduce timpul dedicat corectarii individuale a fiecarei lucrari,
in special in grupuri mari; imbunatatirea abilitatilor de comunicare — elevii Invata
sa 1s1 exprime punctele de vedere si sa isi argumenteze evaludrile intr-un mod clar si
respectuos, acest lucru contribuie la dezvoltarea abilitatilor de comunicare orala si
scrisd; cresterea motivatiei si implicarii — in cadrul evaluarii intre colegi, elevii pot
simti ca opinia lor conteaza mai mult, ceea ce poate duce la o implicare sporita in
procesul de invatare, posibilitatea de a Tnvata din evaludrile colegilor poate stimula
0 motivatie extrinsecd si intrinsecd mai mare pentru imbundtitirea performantei
propria [5, p.5]; dezvoltarea abilitatilor de evaluare si autoevaluare — elevii Tnvata
nu doar cum sa isi evalueze colegii, ci si cum sd isi aprecieze propria muncd,
ceea ce ajutd la dezvoltarea abilitatilor de autoevaluare, acest lucru le permite sa
devina mai constienti de progresul lor si sd identifice directiile in care trebuie sa isi
imbundtdteasca performantele [4, p.93].

Evaluarea intre colegi implica ca elevii sa isi evalueze reciproc lucrarile
sau prezentdrile. Aceasta poate fi utilizata pentru a promova reflectia si invatarea
colaborativa, oferind feedback constructiv colegilor lor.

Baremul pentru evaluarea intre colegi poate include urmatoarele criterii:

a) Claritatea prezentdrii: Cum a fost prezentat subiectul de catre coleg.

b) Corectitudinea informatiilor: Daca informatiile prezentate sunt corecte si

sustinute cu exemple sau calcule.
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d)

Structura logicd: Daca prezentarea a avut o structurd clara si usor de
urmarit.

Colaborarea si respectarea timpului: Dacd elevul a respectat timpul
alocat si a colaborat eficient in cadrul activitatii.

Un exemplu de item pentru evaluarea intre colegi (Peer assessment) ar
putea fi formulat in contextul unui proiect de grup sau unei activitdti de invatare
colaborativa.

Instructiuni pentru evaluatori (colegi):,, Cititi cu atentie prezentarea colegului

vostru despre principiul termodinamic al conservarii energiei si evaluati fiecare

dintre urmatoarele criterii, oferind un punctaj de la 1 la 5 (1 fiind insuficient si 5

fiind foarte bine realizat). Adaugati un comentariu explicativ pentru fiecare criteriu

evaluat.” Intrebari pentru evaluare sunt prezentate in Anexal.
Scopul acestui item:

a)

b)

c)

Acest item permite evaluarea detaliata a lucrarii unui coleg pe baza unor
criterii clare si obiective.

Evaluarea este realizata pe mai multe dimensiuni: claritate, corectitudine
stiintifica, originalitate, abilitati de comunicare si colaborare.

Prin acest proces, elevii dezvolta abilitati de critica constructiva, invatand
sd aprecieze atdt munca altora, cét si propriile lor performante.

Competentele evaluate sunt:

competente cognitive si stiintifice — intelegerea si aplicarea fizice —
elevii evalueaza corectitudinea stiintificd a prezentarii, identificdnd
dacd informatiile despre principiul conservarii energiei sunt corecte si
fundamentate;

gandirea criticd — capacitatea de a analiza si evalua un proiect pe baza
unor criterii clare si obiective, precum structurarea prezentdrii sau
alegerea unui exemplu adecvat;

competente de comunicare — claritatea exprimarii — evaluatorii analizeaza
cat de bine a fost prezentat subiectul si cat de usor este de inteles limbajul
folosit;

abilitati de argumentare si feedback —evaluatorii trebuie sa isi argumenteze
punctajul oferit si sa ofere feedback constructiv, imbunatatind abilitatile
de comunicare si feedback;

competente de colaborare si lucru in echipa — implicarea in grup — In
cazul unui proiect de grup, evaluatorii isi exprima opinia despre cat de
bine a contribuit colegul lor la discutii si la realizarea proiectului;
cooperarea 1n echipa — capacitatea de a lucra eficient si de a respecta
principiile unei evaluari obiective, bazata pe colaborare;
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e competente de autoevaluare si reflexivitate — auto-reflectia — prin
evaluarea colegilor, elevii sunt incurajati sa reflecteze asupra propriei lor
muncii $i sa isi evalueze performantele in raport cu cele ale altora;

e dezvoltarea abilitatii de a oferi si primi feedback — evaluarea Intre colegi
ajuta elevii sa invete cum sa aprecieze munca altora si cum sa primeasca
feedback pentru imbunatétire;

e competente de evaluare criticd — judecata obiectiva — evaluarea se face
pe baza unor criterii clare, ceea ce ajuta elevii sa isi dezvolte o judecata
obiectiva si echilibrata, bazata pe criterii si nu pe preferinte personale.

Prin aplicarea acestui instrument de evaluare, elevii au ocazia de a analiza in
detaliu munca colegilor lor, evaluand-o pe multiple dimensiuni (claritate, acuratete
stiintificd, originalitate, abilitdti de comunicare si colaborare). Aceastd abordare
promoveaza dezvoltarea unor abilitati esentiale, precum gandirea critica, formularea
de feedback constructiv si auto-reflectia, elevii avand posibilitatea de a Tnvata atat
din propria performanta, cat si din observatiile colegilor. Totusi, experienta mea
practica indica faptul ca aceasta metoda poate fi subiectivd, avand in vedere dinamica
relatiilor interpersonale din clasa. In acest sens, este important de subliniat ci aceasta
forma de evaluare necesitd implicarea activa si supravegherea constanta din partea
profesorului.

Evaluarea permite ameliorarea imediatd a proiectului pedagogic si a
strategiilor de dirijare a instruirii, oferind elevului confirmarea ca a Tnvatat corect si
ca detine calea de invatare adecvata. Este important de mentionat cd exista diverse
tipuri de evaluare, cum ar fi evaluarea initiala, formativa si sumativa, fiecare avand
scopuri si metode specifice, adaptate cerintelor de invatare ale elevilor. Evaluarea
formativa joaca un rol esential in monitorizarea evolutiei elevilor si in furnizarea unui
feedback constant. Aceasta ajuta la corectarea greselilor si la intarirea cunostintelor,
facilitand dezvoltarea abilitdtilor de gandire critica.

Consider, de asemenea, important sa subliniez ca reflexia ocupa un loc aparte
in sistemul evaludrii formative, fiind un instrument puternic, capabil sd transforme
procesul de evaluare dintr-o procedurd externa intr-un mijloc de invatare constienta.
Ea contribuie la sustinerea procesului educational prin identificarea dificultatilor
intampinate de elevi, oferind cadrul didactic posibilitatea de a ajusta strategiile de
predare si stimuland dezvoltarea metacognitiei. Pentru ca reflexia sa functioneze
eficient ca metoda de evaluare formativa, este important sa fie aplicatd in mod regulat,
nu ocazional; sa se desfasoare intr-un climat de Incredere reciproca; si sa constituie o
baza autentica pentru construirea unui dialog pedagogic intre profesor si elev.
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Recomandiri pentru profesori privind evaluarea formativa in predarea fizicii

1. Alternarea metodelor de evaluare: aplicarea interogarii orale pentru aspecte
teoretice, testelor ad-hoc pentru verificari rapide, problematizarii pentru dezvoltarea
gandirii critice.

Exemplu 1: Intrebare orald: ,,Ce se intimpla cu cildura din vasul cu apa atunci
cand aceasta incepe sa fiarba?” Raspuns: Caldura de la plitd este transferata apei,
temperatura ei creste pand la 100°C, apoi cdldura este folosita pentru transformarea
apei In vapori, iar temperatura nu mai creste.

Exemplu 2: Test ad-hoc: ,,Daca temperatura unui gaz a crescut de la 20°C la
40°C, cum s-a schimbat energia sa termica?” Raspuns: Energia termica a gazului a
crescut, deoarece ea depinde de temperatura — cu cat temperatura este mai mare, cu
atat energia miscarii particulelor este mai mare.

2. Aplicarea feedback-ului: dupa evaluare, explicadm greselile si ajutam elevii
sa le corecteze.

Exemplu: Dupa sarcina ,,De ce se raceste ceaiul in cana?”, explicati ca elevul
a uitat s3 mentioneze transferul de caldura catre mediul inconjurator. Raspuns: Ceaiul
se raceste deoarece caldura se transferd de la ceaiul fierbinte catre cana rece si aer
prin transfer termic (convectie, radiatie, conductivitate termica).

3. Utilizarea criteriilor de evaluare clare: pentru toate abordarile (ce se
evalueaza - formule, logica, concluzii, pentru a evita subiectivitatea).

4. Implicarea elevilor: organizam evaluarea reciproca sau studii de caz in grup.

Exemplu: Elevii, in perechi, discuta: ,,De ce ceaiul raimane fierbinte mult timp
intr-un termos?” si verificd raspunsurile celuilalt conform criteriului ,,mentionarea
izolatiei termice”.

5. Folosirea intrebarilor deschise pentru stimularea analizei si intelegerii.

Exemplu: ,,De ce transpirdm intr-o zi calduroasa si cum este acest lucru legat
de caldura corpului nostru?” Raspuns: Transpirdm pentru a ne racori: sudoarea se
evapord, absorbind cédldura de pe suprafata pielii, ceea ce ajutd corpul sa cedeze
excesul de caldura mediului Tnconjurétor.

6. Adaptam evaluarea la tema: pentru teorie — intrebdri simple, pentru
practica — observatii.

Exemplu 1: Teorie: ,,Ce se intdmplad cu caldura cand gheata se topeste?”
Réspuns knockdown: Caldura este absorbitd de gheatd, temperatura raméane la 0°C
pana cand toatd gheata se topeste, caldura fiind folositd pentru schimbarea starii (din
solid in lichid).

Exemplu 2: Practica: observati cat de repede se topeste gheata in apa calda si
in apa rece si explicati diferenta.

132



Raspuns: In apa caldi, gheata se topeste mai repede, deoarece diferenta de
temperatura este mai mare, iar caldura se transfera catre gheata mai intens.

7. Incurajam reflexia: cerem elevilor si evalueze ce au inteles.

Exemplul 1: Modelul Freiere (Fig. 1) ca metoda de memorare si intelegere.

-5e miasoard in grade Celsius PC), Kelvin (k)
suFehrenhet PF;

~Este o ménime scelord

-Instr de mésurare estet: at
-Depinde de energia cinetict a pzvticulelor}
bstzntzi

Este o mirima fizicd re

carzcienzeard gradul de
incélzire a unui corp.

Tempearatura

Exemple Exceptii

Temperatura apel dinvas — 100 °C
|Temperatura corpului uman — 36,6 *C
|Temperatura aerului iarna ——10°C

|Temperatura de topire a ghetii —0°C

\

Maza corpului
Culoares obiectulus
olumul lichidului

Sunetul

Figura 1. Fisd individuald (Metoda Freire)

Exemplu 2: Metoda hexagonului (Fig. 2) — tehnologia invatarii hexagonale
le permite elevilor sa:evalueze critic informatiile, formuleze concluzii,identifice
elementele esentiale, clasifice conceptele, vizualizeze relatiile si interdependentele
stabilite.

Aceasta tehnologie contribuie la formarea nu doar a competentelor specifice
unei discipline, ci si a competentelor transdisciplinare (metacompetente) ale elevilor.

Seringi,
pistoane,
compresoare.

y olumul
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2 ari

T - const,
m gazului -
const,
gazul este
ideal.
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Py = P2Vs

P — presiune,
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Figura 2. Fisd individuald (Metoda hexagonului).
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Concluzii

1. Elevii care sunt evaluati oral tind sd retind informatiile mai eficient pe
termen lung, datorita necesitatii de a procesa si articula cunostintele in mod spontan.
Acest proces activeaza niveluri cognitive superioare, conform taxonomiei lui Bloom,
contribuind astfel la o Intelegere mai profunda comparativ cu memorarea superficiala
intalnita in testele standardizate.

2. Interogarea orald oferd avantaje unice; ea nu ar trebui sa inlocuiascd complet
testele scrise sau proiectele practice, ci sa fie utilizatd complementar. O abordare
hibrida ar permite o evaluare mai holisticd a competentelor elevilor, combinand
spontaneitatea orald cu reflexia structuratad a lucrarilor scrise. Dialogul direct cu
profesorul creeazd un mediu dinamic, in care elevii sunt motivati sd gandeasca
»in timp real” si sd-si apere ideile. Pentru a maximiza beneficiile interogarii orale,
este esential ca profesorii sa fie instruiti In formularea intrebarilor care stimuleaza
gandirea critica si nu doar reamintirea factuala.

3. Testele ad-hoc se afirma ca un instrument valoros pentru monitorizarea
dinamica a progresului elevilor, functionand ca un ,,barometru” al intelegerii imediate.
Aceastd metoda permite profesorilor sd mentind un echilibru intre spontaneitate si
structurd, optimizdnd experienta educationald fara a compromite rigurozitatea.
Succesul testelor ad-hoc depinde in mare masurd de abilitatea profesorului de a
formula intrebari relevante si de a interpreta raspunsurile cu empatie si obiectivitate.

4. Evaluarea intre colegi transcende rolul unei simple metode de apreciere,
devenind un mecanism eficient de invatare bidirectionald. Atat evaluatorul, cat si cel
evaluat beneficiaza de pe urma schimbului de idei si perspective, ceea ce sugereaza ca
aceastd practica ar putea fi integrata mai larg in procesul didactic pentru a maximiza
dezvoltarea competentelor.

5. Reflexia la ora de fizicd reprezinta un instrument eficient al evaluarii
formative, oferind elevilor oportunitatea de a-si analiza propria intelegere a
fenomenelor si proceselor fizice, de a identifica lacunele in cunostinte, de a-si dezvolta
metacognitia si autonomia In invatare. Utilizarea sarcinilor reflexive contribuie la o
asimilare mai profunda a continutului, precum si la formarea gandirii critice si a unei
invatari constiente.

6. Formarea continud a cadrelor didactice in utilizarea acestui instrument
(testele ad-hoc) ar putea amplifica beneficiile sale, transformand momentele spontane
in oportunitati reale de Tnvatare.

7. Procesul evaluativ influenteaza atat comportamentul profesorilor, cat si pe
cel al elevilor, avand potentialul de a modifica strategiile de predare si invatare, astfel
imbundtitind experienta educationala generala.
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8. Evaluarea are o importanta fundamentala in procesul educational, servind

nu doar la aprecierea performantelor elevilor, ci si la optimizarea invatarii prin
oferirea unui feedback constructiv.

10.
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Anexal

Evaluarea intre colegi (Peer assessment)

Intrebari pentru evaluare:

1.

o

Claritatea prezentarii:

Cum a fost structurat proiectul? A fost explicat clar principiul conservérii energiei
si legatura acestuia cu exemplele din viata cotidiana?

Punctaj (1-5):

Comentarii:

2. Corectitudinea stiintifica:

Prezentarea a fost bazata pe principii fizice corecte? A existat vreo eroare sau
neclaritate stiintifica in explicatiile date?
Punctaj (1-5):

Comentarii:

3. Originalitatea si aplicabilitatea exemplului:

A O O o

O

A fost utilizat un exemplu interesant si aplicabil pentru a ilustra principiul?
A fost original si relevant pentru subiectul tratat?

Punctaj (1-5):

Comentarii:

. Abilitati de comunicare:

Cum a fost livrata prezentarea? A fost concisa si usor de inteles? Utilizarea
limbajului stiintific a fost adecvata?
Punctaj (1-5):

Comentarii:

5. Colaborare si implicare in grup (pentru proiecte de grup):

Cum a contribuit colegul tau la discutiile de grup si la realizarea proiectului? A
lucrat eficient in echipa?
Punctaj (1-5):

Comentarii:
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Abstract. This study investigates the impact of two modern pedagogical approaches
Big Scientific Ideas (BSI) and Conceptual Questions (CQ) on student learning in the topic of
“Electrokinetics” among 8th-grade students. The experiment was conducted in four classes
at a theoretical high school in the Republic of Moldova, with two classes assigned to the
experimental group (N=57) and two to the control group (N=53). Over the course of six
lessons, the experimental group followed an integrated instructional design, centered on
the explanation of big scientific ideas and the activation of reasoning through conceptual
questions. Data collection was carried out through pre- and post-tests, and statistical analysis
included descriptive statistics, paired-sample ¢-tests, Cohen’s d effect size, correlation analysis,
and the Friedman test. The results show a significant learning gain in the experimental group
(Cohen’s d = 0.54), while the control group demonstrated no meaningful improvement.
Additionally, final performance was strongly correlated with declarative and conditional
knowledge. The findings highlight the effectiveness of ISM and CQ-based intervention in
fostering meaningful learning and in developing a balanced cognitive profile, with broad
applicability to science education.

Keywords: big scientific ideas; conceptual questions; physics teaching; declarative,
conditional, and procedural knowledge.

Rezumat. Studiul de fatd investigheaza impactul aplicarii a doud abordari pedagogice
moderne — Ideile Stiintifice Mari (ISM) si Intrebdrile Conceptuale (IC) — asupra invatarii
temei ,,Electrocinetica” la elevii de clasa a VIII-a. Experimentul a fost realizat in patru
clase dintr-un liceu teoretic din Republica Moldova, doua dintre acestea constituind grupul
experimental (N=57), iar celelalte doud — grupul de control (N=53). Pe parcursul a sase lectii,
grupul experimental a beneficiat de un demers didactic integrat, bazat pe explicarea ideilor
stiintifice mari si activarea rationamentului prin intrebari conceptuale. Colectarea datelor s-a
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realizat prin testdri initiale si finale, iar analiza statistica a inclus statistici descriptive, test ¢
pentru esantioane dependente, coeficientul Cohen’s d, analize de corelatie si testul Friedman.
Rezultatele aratd un progres semnificativ in grupul experimental (Cohen’s d = 0.54), in timp
ce grupul de control nu a Inregistrat imbunatatiri semnificative. De asemenea, performanta
finala s-a corelat strns cu cunostintele declarative si conditionale. Concluziile evidentiaza
eficienta interventiei bazate pe ISM si IC 1n stimularea invatarii semnificative si In formarea
unui profil cognitiv echilibrat, cu aplicabilitate larga in predarea stiintelor.

Cuvinte-cheie: idei stiintifice mari; intrebari conceptuale; predarea fizicii; cunostinte
declarative, conditionale, procedurale.

Introducere

In contextul invatamantului contemporan, predarea stiintelor naturale trebuie
sa depdseasca limitele transmiterii de cunostinte declarative si sa conduca elevii
spre o intelegere profunda, integratd si transferabila a conceptelor fundamentale.
Fizica, prin natura sa abstractd, presupune construirea de modele mentale si relatii
functionale intre marimi, ceea ce impune utilizarea unor metode didactice centrate
pe sens, explorare si rationament. Studiile recente din domeniul educatiei stiintifice
subliniazd ca simpla acumulare de informatii nu conduce automat la Invatare
semnificativa (Taber, 2009; Duit & Treagust, 2012), fiind necesare contexte didactice
care favorizeaza intelegerea conceptuald, reflectia metacognitivd si participarea
activa a elevilor in constructia propriei cunoasteri.

Una dintre abordarile emergente este cea a predarii prin ,,idei stiintifice mari”,
care oferd o scheld conceptuald solida si coerenta pentru organizarea continuturilor
(Harlen, 2010). Aceasta presupune ca elevii s nu se limiteze la memorarea definitiilor
sau formulelor, ci sd inteleagd fenomenele din perspectiva unor idei generative,
care pot fi transferate in contexte variate. In acelasi timp, utilizarea intrebarilor
conceptuale (conceptual questions), asa cum este promovata in cadrul metodei
Peer Instruction (Mazur & Somers, 1999), permite activarea cunoasterii latente,
diagnosticarea conceptiilor gresite si clarificarea rationamentelor prin interactiune
sociala. Aceste abordari sunt in deplina consonanta cu orientarile curriculare actuale,
care promoveaza invitarea centratd pe competente si dezvoltarea gandirii critice
(UNESCO, 2022; NRC, 2012).

In predarea temei ,,Electrocinetica”, aceste principii se pot traduce printr-
un design didactic care integreazd conceptualizarea fenomenelor prin idei stiintifice
mari, utilizarea de intrebari conceptuale care stimuleaza gandirea si Tnvatarea prin
investigatie, rezolvare de probleme si activititi experimentale colaborative. Studiul
de fatd exploreazd in ce masura aceastd abordare integratd poate produce efecte
vizibile asupra progresului cognitiv al elevilor, comparativ cu metodele traditionale
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de predare, si care sunt dimensiunile cunoasterii cel mai strans legate de performanta
scolara.

Obiectivele si ipotezele cercetarii

Cercetarea de fatd a urmadrit sd investigheze eficienta integrdrii a doud
cadre pedagogice inovatoare — Ideile Stiintifice Mari (Harlen, 2010) si Intrebdrile
Conceptuale (Mazur & Somers, 1999) — in procesul de predare a temei
»Electrocinetica” in clasa a VIII-a. Obiectivul principal a fost evaluarea impactului
acestei interventii didactice asupra progresului cognitiv al elevilor, prin raportare
la trei dimensiuni ale cunoasterii: declarativa, conditionald si procedurala. Studiul
a urmarit, de asemenea, masura in care aceste tipuri de cunostinte contribuie la
performanta generald a elevilor, exprimata prin rezultatul la evaluarea sumativa.

Pentru a atinge aceste obiective, au fost formulate urmatoarele ipoteze de
cercetare:

H: Aplicarea metodelor didactice bazate pe Ideile Stiinfifice Mari $i
Intrebarile Conceptuale produce un progres cognitiv semnificativ mai mare la tema
,Electrocinetica” comparativ cu instruirea traditionala.

H,: Existd o corelatie pozitivd semnificativd intre nivelul cunostintelor
declarative, conditionale si procedurale ale elevilor si performanta acestora la
evaluarea sumativa.

Designul experimentului

Studiul a fost realizat in clasa a VIII-a, in cadrul Liceului Teoretic ,,Mihai
Eminescu” din municipiul Ungheni, Republica Moldova, pe parcursul a sase lectii din
capitolul Fenomene electromagnetice. Electrocinetica. La experiment au participat
110 elevi, repartizati astfel: 57 elevi in doud clase experimentale (VIII-A si VIII-D)
s1 53 elevi in doua clase de control (VIII-B si VIII-C).

In clasele de control, predarea s-a desfasurat conform planificarii traditionale,
bazate pe curriculumul national aprobat de Ministerul Educatiei al Republicii
Moldova (MECC, 2019):

e Lectia 1:,,Rezistenta electricd. Reostate”

e Lectia 2: Rezolvare de probleme

e Lectia 3: ,Instrumente de masurd: ampermetru, voltmetru, multimetru.

Aplicatii”

e Lectia 4: Lucrare de laborator: ,,Determinarea rezistentei electrice”

e Lectia 5: ,Legea lut Ohm pentru o portiune de circuit”. Aplicarea in

exercitii

e Lectia 6: Evaluare sumativa.
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In clasele experimentale, activititile au fost structurate prin integrarea a doua

cadre conceptuale inovatoare: Ideile Stiintifice Mari (Harlen, 2010) si Intrebdrile

Conceptuale (Mazur & Somers, 1999). Structura lectiilor a fost urmatoarea:

Lectia 1: ,Rezistenta electricd. Legea lui Ohm pentru o portiune de
circuit. Elemente teoretice”

Lectiile 2-3: Activitati experimentale si aplicatii practice: ,,Legarea in
serie si In paralel. Determinarea rezistentei electrice”

Lectiile 4-5: Exercitii si situatii-problema

Lectia 6: Evaluare sumativa identica celei din clasele de control

Prima lectie din seria experimentald a urmarit introducerea si explicarea a trei

idei stiintifice mari (Harlen, 2010):

Rezistenta electricd depinde de natura materialului si de dimensiunile
conductorului

Legea lui Ohm pentru o portiune de circuit

Reguli de calcul al rezistentei in cazul legarilor in serie si paralel

Dupa definirea si explicarea de catre profesor a primei idei stiintifice mari

a urmat o intrebare conceptuald cu patru variante de raspuns (vezi Fig. 1) in stilul

promovat de Eric Mazur in metoda Peer Instruction (Mazur & Somers, 1999). Daca

majoritatea elevilor raspundeau corect, atunci se trecea la definirea si explicarea

urmatoarei idei stiintifice mari. Daca 1nsa elevii nu raspundeau corect atunci in

decurs de 30 secunde elevii discuta in perechi asupra variantelor de raspuns afisate
pe tabla. Pe urma elevii rdspund Incd o data la aceiasi intrebare. Astfel, la intrebarea
conceptuald ”Ce se intdmpld cu rezistenta unui fir metalic dacd lungimea lui se
dubleazd, iar aria sectiunii transversale ramane constanta” din cele 4 variante de

raspuns clasa experimentala 8D au ales majoritatea varianta corecta si nu am repetat

votarea, dar am trecut la urmatoarea intrebare conceptuald la aceiasi idee stiintifica

mare “Rezistenta electrica”.

1. Ce se intimpli cu rezistenta nnui fir metalic daca lungimea lui se dubleazi, iar aria sectiunii
transversale ramane constanta? (Multiple Choice)

Percent Count
Se dubleazi (¢ ) T7,78% 21
Se injumatiteste 0% 0
Ramane aceeasi 22.23% 6
Devine de patru ori 0% 0
mai mare

Fig. 1. Raspunsurile elevilor din clasa experimentala 8D.
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Pe cand in clasa experimentald 8A doar jumatate din elevi au rdspuns corect
(vezi Fig. 2). De aceea s-au alocat suplimentar 30 de secunde pentru ca elevii sa
analizeze variantele de raspuns. Dupa discutiile in perechi 100% din elevi au raspuns
corect.

1. Ce se intimpla cu rezistenta unui fir metalic daci lungimea lui se dubleaza, iar aria sectiunii

transversale ramidne constanta? (Multiple Choice)

Responses

Percent Count
Se dubleazéd (¢ ) 36.67% 17
Se injumatateste 20% 6
Réamédne aceeast 23.33% i
Devine de patru ort 0eg 0
mat mare

Fig. 2. Raspunsurile elevilor din clasa experimentald 8A.

A doua intrebare conceptuald, formulata in cadrul aceleiasi idei stiintifice mari
»Rezistenta electrica”, a fost: ,,Un fir metalic are o rezistentd R. Daca atat lungimea,
cat si diametrul firului vor fi de doua ori mai mari, cit ar fi rezistenta?” In clasa
experimentala 8D la prima votare majoritatea elevilor au raspuns gresit (vezi Fig. 3),
astfel au fost alocate 30 de secunde pentru discutii in perechi. Profesorul a intervenit
cu explicatii suplimentare, amintindu-le elevilor despre relatia intre diametrul si aria
sectiunii transversale a conductorului. Dupa revotare 100% din elevi au ales varianta
corecta (vezi Fig. 4). Mentiondm ca la a doua votare ordinea variantelor de raspuns
s-a deosebit de prima votare. In clasa 8A s-a obtinut o situatie similard, unde de

asemenea sa intervenit cu o ghidare din partea profesorului ca si n clasa 8D.

Responses
Percent Count
R 6.67% 2
2R 33,33% 16
R2¢c) 33.33% 10
4R 6.67% 2

Fig. 3 Raspunsurile elevilor la a doua intrebare conceptuala dupa prima votare.
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Responses

Percent Count
IR 0% 0
iR 0% 0
R 0% ]
RiZ(ec) 100% 30 —

Fig. 4 Raspunsurile elevilor la a doua intrebare conceptuald dupa revotare.

La urmatoarele 3 intrebari conceptuale clasa a 8-a D majoritatea au raspuns
corect din prima votare, de aceea nu s-a repetat votarea. Clasa a 8-a A de asemenea
au raspuns corect la doua intrebari conceptuale intalnind dificultati doar la intrebarea
,»Ce se intdmpla cu rezistenta totald atunci cand mai multe rezistente sunt conectate
in serie?”. Unul din elevi s-a abtinut la prima votare si doar un elev a dat raspunsul
corect (Vezi Fig. 5). In cele 30 de secunde rezervate pentru discutii acel elev care a
ales raspunsul corect a venit cu argumente si explicatii pentru colegii sai 1n asa fel ca
dupa revotare toti sa aleagad varianta corecta (vezi Fig. 6).

Percent Count
Scade 6.9% 2
Ramine constanta 53.17% 16
Se dubleaza 34.48% 10
Creste (¢ ) 31.45%

Fig. 5 Raspunsurile elevilor la a treia intrebare conceptuala dupa prima votare.

Responses

Percent Connt
Cresta (¢ ) 100%% 21
Eamaine constanta 0% ]
Scade Do 0
Se dubleaza 0% 0 - — -

Fig. 6 Raspunsurile elevilor la a treia intrebare conceptuala dupa revotare.
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Astfel, in cadrul primei lectii, elevii au fost familiarizati cu toate elementele
teoretice planificate Tnaintea evaludrii, raspunzand la cinci intrebdri conceptuale care
au sustinut intelegerea celor trei idei stiintifice mari.

In cadrul celei de-a doua lectii, elevii au fost organizati in cinci grupuri. Fiecare
grup a primit urmatorul set de materiale: multimetru, voltmetru, ampermetru, reostat,
rezistente de 2Q si 3Q2, doud becuri, doud intrerupdtoare, fire de conexiune si o sursa
de tensiune. Toate grupurile au avut de realizat urmatoarele sarcini:

e de aintelege destinatia fiecarui aparat

e de adescrie cum se utilizeaza aparatul

e de a monta cel mai simplu circuit, folosind o sursa de tensiune,un bec si

un intrerupator

e de a construi un circuit cu toate aparatele si ustensilele primite.

Toate grupurile au realizat primele doua sarcini fard interventia profesorului.
La sarcina a treia elevii au solicitat explicatii suplimentare despre cum trebuie sa
arate cel mai simplu circuit electric. La sarcina a patra, elevii au formulat astfel de
intrebari:

e ,.Cum conectam voltmetrul in circuit, cici cum a fost conectat nu arata

nimic?”

e . Unde fixam firele la multimetru pentru a masura rezistenta?”

e .Conectam oare la fiecare bec cate un intrerupator aparte?”.

In cadrul activitatii, elevii au fost stimulati si exploreze autonom diverse
modalitati de conectare a elementelor din circuit si sa utilizeze resursele disponibile,
in special manualul scolar. Aceastd abordare a urmarit dezvoltarea invatarii prin
descoperire si formarea unor deprinderi experimentale autentice (Bruner, 1961;
Cerghit, 2006). Ca rezultat, elevii au reusit sa deducd in mod independent modul
de utilizare a multimetrului si s interpreteze o schemi electrica simpla. In urma
activitatii exploratorii, acestia au formulat concluzii corecte privind conectarea
aparatelor de masurd, exprimand explicit regula: ,, voltmetrul se conecteaza in
paralel, iar ampermetrul in serie”.

In ceea ce priveste performanta practicd, in clasa experimentald 8D, doua
din cele cinci grupuri au reusit sa finalizeze montarea unui circuit complex utilizand
toate materialele puse la dispozitie, iar in clasa 8A — trei din cinci grupuri. Pana la
finalul lectiei, toate echipele au identificat in manual exemple corecte de conectare,
consolidand astfel transferul dintre cunoasterea teoreticd si aplicarea practica.
Rezultatele confirma eficienta metodelor active de invatare, care pun accent pe
initiativa elevului, colaborare si construirea treptata a sensului stiintific.

In cadrul celei de-a treia lectii din secventa experimentald, activitatea
colaborativa a continuat prin organizarea elevilor in aceleasi grupuri de lucru ca

143



la lectia precedentd, fiecare echipa primind aceleasi materiale experimentale
(multimetru, reostat, rezistente, becuri, Intrerupatoare, fire de legaturd si sursa de
tensiune). Sarcina propusd a fost determinarea rezistentei electrice a unui bec si
elaborarea, 1n scris, a pasilor experimentali necesari pentru aceastd determinare.

Elevii au identificat doud strategii posibile: determinarea directd, utilizand
functia ohmmetru a multimetrului, si determinarea indirectd, prin aplicarea Legii
lui Ohm pentru o portiune de circuit, masurand tensiunea si intensitatea curentului
electric. Aceastd diferentiere a metodelor de lucru reflectd nu doar dezvoltarea
competentelor aplicative, ci si intelegerea relatiilor functionale dintre marimile
fizice, in acord cu perspectiva constructivistd asupra Invatarii stiintelor (Osborne &
Dillon, 2010).

Unul dintre grupuri a remarcat cd manualul contine o lucrare de laborator
cu aceeasi tematicd, in care sunt indicati pasii experimentali. Aceastd descoperire a
fost valorificatd ca resursd comund, contribuind la coerenta procedurilor adoptate.
Pana la finalul lectiei, toate grupurile din clasele experimentale au reusit sa redacteze
in mod explicit succesiunea pasilor urmati in determinarea rezistentei electrice a
becului, fapt ce confirma eficienta Invatarii prin investigatie ghidatd si a reflectiei
metacognitive asupra propriei activitati (Bocos, 2017).

Lectia a patra a fost destinatd dezvoltdrii competentelor de rezolvare a
problemelor, desfasurandu-se sub formd de activitate frontald, coordonatd de
profesor. Inainte de rezolvarea propriu-zisi a fiecirei probleme, cadrul didactic a
facilitat o conversatie euristica menita sa ghideze elevii in intelegerea conditiilor
problemei, formularea ipotezelor si elaborarea unui plan de rezolvare. Aceastd
abordare sprijind implicarea cognitivd activd si procesul de structurare logica a
rationamentului stiintific, in acord cu directiile actuale ale predarii fizicii centrate pe
sens si aplicabilitate (Birzu-Buse et al., 2021).

Dupa efectuarea calculelor matematice, raspunsul obtinut era analizat
impreund cu clasa, fiind discutate atat corectitudinea formala, cat si coerenta fizica
a rezultatului. Aceastd etapd de reflectie a urmarit consolidarea sensului conceptual
al marimilor implicate, in conformitate cu recomandarile didacticii moderne de a
corela rationamentul cantitativ cu cel calitativ (Rocard Report, 2007).

Pe parcursul lectiei, au fost rezolvate patru probleme reprezentative, cate una
pentru fiecare categorie abordata:

e determinarea rezistentei In functie de materialul si dimensiunile

conductorului,

e aplicarea Legii lui Ohm pentru o portiune de circuit,

e calculul rezistentei in cazul legarilor in serie,

e  sirespectiv, in paralel.
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In cadrul celei de-a cincea lectii, elevii din clasele experimentale au lucrat
pe grupe pentru a rezolva doua situatii de problemad cu grad ridicat de complexitate,
menite sa consolideze intelegerea integratd a fenomenelor electrocinetice. Situatiile
au fost formulate astfel incat s implice luarea unei decizii, justificare teoretica si
posibilitatea utilizarii mai multor metode de rezolvare.

Situatia de problema 1 —,,Ce fir alegi pentru un prelungitor electric?”

O familie vrea sa construiasca un prelungitor electric pentru un aparat care
consuma 2 A. La magazin sunt disponibile doua tipuri de fire din cupru: unul cu
lungimea de 10 m si sectiunea de 1 mm?, altul cu lungimea de 5 m si sectiunea de 0,5
mm?. Care fir este mai potrivit, astfel incat rezistenta sa fie cat mai mica si pierderile
de tensiune sa fie minime? Justifica alegerea.

Rezolvare elevi: Elevii au aplicat formula R=p-ISR = \rho \cdot \frac{l}
{S}R=p-Sl, comparand rezistentele celor doua fire. Un grup a argumentat alegerea
corectd folosind proportia dintre lungime si sectiune, concluzionand: ,, Firul de 10 m
si I mm? are aceeasi rezistenta ca firul de 5 m si1 0,5 mm?, dar fiind mai lung este mai
flexibil in utilizare. Totusi, daca scopul este reducerea pierderilor, firul cu sectiune
mai mare este preferabil”. Alti elevi au sesizat cd pentru acelasi material si consum,
rezistenta scade odata cu cresterea sectiunii si scaderea lungimii.

Astfel la prima situatie de problema elevii au corelat doua idei stiintifice
mari: dependenta rezistentei de dimensiunile conductorului si efectul rezistentei
asupra consumului de energie. Argumentarea a fost insotitd de calcule, dar si de
considerente practice privind siguranta si eficienta energetica.

Situatia 2 — ,,.De ce nu se aprind becurile?”

Intr-un circuit simplu cu doud becuri identice legate in paralel, alimentate la
oV, elevii observa ca unul dintre becuri nu lumineazad. Sa se identifice minimum doud
cauze posibile ale acestei situatii si sa se explice cum poate fi testata fiecare ipoteza.

In acest caz elevii au emis ipotezele:

e Dbecul ar putea fi ars — se testeaza in alt circuit;

e 0 conexiune ar putea fi intreruptd — se verifica cu multimetrul

continuitatea;

e contact imperfect in soclu — se ajusteaza pozitionarea firului.

La aceastd situatie de problema un grup a reprezentat schema electrica si a
marcat n culori zonele suspecte, propunand o ordine logica de verificare: ,, Mai intdi
excludem becul, apoi firele, apoi contactele”. O echipa a propus masurarea tensiunii
la bornele becului nefunctional pentru a vedea daca este alimentat.

Astfel, situatia a permis aplicarea ideii stiintifice privind distributia tensiunii in
circuite si a oferit un cadru autentic pentru dezvoltarea rationamentului diagnostic.
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Elevii au aplicat metoda investigatiei stiintifice: formulare de ipoteze, testare,
interpretare.

Mentionam ca rezolvarea acestor situatii de problema a contribuit la transferul
cunostintelor din contextul teoretic in contexte reale sau simulate, in acord cu
principiile invatarii prin rezolvare de probleme autentice (Jonassen, 2011). Elevii
nu doar cd au exersat aplicarea legilor fizicii, ci au fost pusi in situatia de a face
alegeri, de a argumenta si de a reflecta critic asupra fenomenelor observate — abilitéti
esentiale pentru formarea competentelor stiintifice si de viata.

In cadrul celei de-a sasea lectii, elevii din clasele experimentale si cei din
clasele de control au sustinut acelasi test de evaluare sumativa, conceput pentru a
madsura trei tipuri de cunostinte: declarative, conditionale si procedurale. Testul a
cuprins 6 itemi, fiecare calibrat pentru a reflecta dimensiunile cognitive esentiale
ale invatarii stiintelor, in acord cu taxonomiile moderne de evaluare si cu orientdrile
recente privind dezvoltarea competentelor stiintifice in invatamantul gimnazial
(OECD, 2023).

Itemii 1-3 au vizat cunostintele declarative, verificand nivelul de retinere si
intelegere a notiunilor fundamentale:

e Itemul 1 a urmarit identificarea corectd a definitiilor celor trei Idei
Stiintifice Mari prezentate pe parcursul lectiilor (punctaj maxim: 6
puncte);

e Itemul 2 a evaluat asocierea corectd a unitatilor de masurad pentru cinci
marimi fizice studiate (punctaj maxim: 5 puncte);

e [temul 3 a presupus validarea logicd a trei afirmatii teoretice privind
fenomenele electrocinetice (punctaj maxim: 3 puncte).

Itemii 4-5 au fost destinati evaludrii cunostintelor conditionale, respectiv a
capacitatii elevilor de a aplica corect legile fizicii In situatii problematice:

e Itemul 4 a solicitat utilizarea Legii lui Ohm, a formulei rezistentei
conductorului si a relatiei pentru puterea curentului electric in contextul
unei probleme aplicative (punctaj maxim: 8 puncte);

e [temul 5 a evaluat abilitatea de a calcula rezistenta totald pentru legarea
rezistentelor in serie si paralel, precum si competenta de reprezentare
grafica a circuitelor electrice (punctaj maxim: 5 puncte).

Itemul 6 a fost conceput pentru a masura cunostintele procedurale, solicitand
elevilor sa descrie corect modul de utilizare a aparatelor de masurd intr-o situatie
experimentalad concretd (punctaj maxim: 5 puncte).

Prin aceasta structurd, evaluarea a permis o apreciere diferentiata si
echilibrata a progresului cognitiv al elevilor, oferind o imagine clard asupra eficientei
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demersului didactic desfasurat in clasele experimentale fatd de cele de control.
Evaluarea a fost construitd conform principiilor evaluarii autentice si a urmarit nu
doar retinerea informatiei, ci si capacitatea de utilizare a cunostintelor in contexte
relevante si transferabile. Rezultatele obtinute se aliniaza directiilor actuale in
evaluarea competentelor stiintifice, care promoveaza integrarea gandirii teoretice,
aplicative si reflexive In formarea elevilor (Wiggins, 1998; OECD, 2023).

Structura conceptuald a testului de evaluare este sintetizata in Tabelul 1,
unde sunt indicate tipurile de cunostinte evaluate, corespondenta cu itemii propusi,
repartizarea punctajului si ponderea fiecdrei categorii in scorul total. Constructia
testului a urmadrit echilibrul intre evaluarea cunostintelor declarative (factuale si
conceptuale), conditionale (contextual-aplicative) si procedurale (operational-
instrumentale), conform taxonomiilor recente utilizate in evaluarea invatarii stiintelor.

Tab.1 Structura testului de evaluare la unitatea de invatare ,,Electrocinetica”

Tip de cunostinte |Itemi | Punctaj total |Pondere din scorul total (%)
Declarative 1-1, 14 43,75
Conditionale 1—1 13 40,63
Procedurale 1 5 15,62

Nota: Scorul total posibil: 32 puncte.

Colectarea si analiza datelor
In Tab. 1 sunt prezentate rezultatele statisticii descriptive pentru notele de la
evaluarea finala la Tema Electrocinetica in grupul experimental si cel de control.

Tab. 1 Statistica descriptiva.

Control | Experimental
N 53 57
Media 5.98 7.37
Mediana 6 8
Moda 6 10
Deviatia standard 2.14 2.23
Minim 2 1
Maxim 10 10
IQR 4 3
Coef. de variatie (%) 35.84 30.2
Asimetrie (Skewness) 0.01 -0.57
Aplatizare (Kurtosis) -0.87 -0.33

Tabelul 1 sintetizeaza indicatorii statistici descriptivi pentru notele obtinute
de elevi la post-testul aplicat in urma predarii temei Electrocinetica. Compararea
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celor doua grupuri — experimental (care a beneficiat de metodele bazate pe Ideile
Stiintifice Mari si Intrebdri Conceptuale) si control (cu instruire traditionald) — releva
o serie de diferente semnificative din punct de vedere statistic si pedagogic.

Media scorurilor este vizibil mai mare in grupul experimental (7.37)
comparativ cu cel de control (5.98), ceea ce indica un nivel mai ridicat de performanta
generala ca efect al aplicarii metodelor didactice inovatoare. Aceasta tendintd este
sustinuta si de valorile mai mari ale medianei (8) si modei (10) in grupul experimental,
in contrast cu valorile constante (6) in grupul de control, semnaland o deplasare reala
a Intregii distributii spre zona superioara a scalei de notare.

Desi deviatiile standard sunt apropiate in cele doua grupuri (2.14 si 2.23),
coeficientul de variatie este mai redus in grupul experimental (30.2%), ceea ce
sugereaza o dispersie relativ mai micd a rezultatelor si o0 omogenitate mai mare a
performantelor. In acelasi timp, intervalul intercuartilic (IQR) mai mic in grupul
experimental (3 fatd de 4) si valoarea negativa a coeficientului de asimetrie (-0.57)
indica o distributie usor inclinata spre dreapta, cu acumularea rezultatelor in zona
superioara. In schimb, distributia rezultatelor in grupul de control este simetrica
(asimetrie = 0) si mai larg dispersatd. Valorile negative ale kurtosisului pentru ambele
grupuri aratd o distributie usor aplatizatd, dar acest efect este mai atenuat in grupul
experimental.

In Tab. 2 este prezentati statistica rezultatului comparirii evaludrii anterioare
(pre-test) cu evaluarea de la Electrocinetica (post-test), Gain fiind diferenta dintre
nota la Post-test si cea de la Pre-test.

Tab. 2 Statistica Pre/Post — test, testul T si marimea efectului.

Control | Experimental
N 53 57
Media Pre 6.06 6.47
Media Post 5.98 7.37
Media Gain -0.08 0.89
DS Gain 1.73 1.68
Min Gain -4 -3
Max Gain 4 5
t (Pre vs. Post) -0.32 4.03
p (Pre vs. Post) 0.7521 0.0002
Cohen’s d -0.05 0.54

In grupul experimental, se observa o crestere clard a performantei: media la
post-test (7.37) este semnificativ mai mare decat la pre-test (6.47), diferenta medie
(Gain) fiind de 0.89 puncte. Testul t confirma semnificatia statistica a acestui progres,
cu t(56) =4.03 si p = 0.0002, ceea ce indica faptul ca interventia didacticd a avut un
impact real asupra rezultatelor elevilor. De asemenea, scorurile la Gain sunt relativ
omogene (DS = 1.68), iar variatia este moderata, cu scoruri intre -3 si +5.
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In schimb, grupul de control nu a inregistrat progrese semnificative. Media la
post-test (5.98) este chiar usor mai mica decat cea de la pre-test (6.06), iar diferenta
medie (Gain = -0.08) este nesemnificativa statistic (t(52) =-0.32, p=0.7521). Aceste
rezultate sugereaza stagnare sau regres, iar dispersia mai mare a scorurilor la Gain
(DS = 1.73, variatie de la -4 la +4) indica o lipsa de coerenta in progresul elevilor.

Analiza efectului interventiei didactice prin calculul coeficientului Cohen’s
d evidentiazi o diferentd clari intre cele doud grupuri. In grupul de control,
valoarea d este —0.05, ceea ce indica un efect practic nul al predarii traditionale
asupra progresului cognitiv. In schimb, in grupul experimental, unde au fost aplicate
metodele bazate pe ,,Ideile Stiintifice Mari” si ,Intrebarile Conceptuale”, coeficientul
d atinge valoarea de 0.54, corespunzand unui efect moderat. Acest rezultat confirma
nu doar semnificatia statistica a progresului, ci si relevanta sa pedagogica, evidentiind
eficienta metodelor centrate pe procesul de invatare activa si constructiva. Conform
cercetarilor lui Hattie (2009), un efect de acest ordin este suficient pentru a fi
considerat vizibil si semnificativ in context educational. Totodata, sustine concluziile
formulate de Bransford, Brown si Cocking (2000), care au subliniat ca invatarea
profunda este maximizatd atunci cand elevii sunt implicati activ in construirea
sensului si transferul cunostintelor in situatii variate. Din perspectivd pedagogica,
aceste rezultate valideaza eficienta metodei bazate pe Ideile Stiintifice Mari si
Intrebarile Conceptuale, care nu doar a crescut media performantelor, ci a si redus
variatiile individuale. In contrast, predarea traditionald nu a generat o consolidare a
cunostintelor, ci a mentinut sau chiar a amplificat diferentele de invatare existente.
Efectele interventiei sunt prezentate in Fig. 7.

0.25 Control — Pre-test
—— Control — Post-test

0.20 Experimental — Pre-test
L —— Experimental — Post-test
L0.15
7}
o
[}
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Fig. 7 Curbele de distributie a notelor elevilor de la evaluari.

Graficele de pe Fig. 7 evidentiaza clar o deplasare semnificativa spre dreapta a
curbei post-test pentru grupul experimental, ceea ce semnaleaza o crestere generald a
notelor. In schimb, curba post-test a grupului de control este relativ aplatizata si chiar
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usor deplasata spre stdnga, indicand o stagnare sau o usoara scadere a performantei.
Aceste rezultate sugereazd cd interventia didacticd — a avut un impact pozitiv
semnificativ asupra performantei elevilor. Deplasarea curbei spre note mai mari
denotd nu doar acumularea de cunostinte, ci si o mai buna intelegere conceptuala,
sustinuta de activitati exploratorii si colaborative. in schimb, metodologia traditionala
aplicata in grupul de control pare sd fi avut un efect redus sau chiar negativ asupra
rezultatelor.

In Fig. 8 sunt prezentate pentru comparare evolutia notelor (Gain) in grupul
experimental si cel de control.
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Fig. 8 Distributia scorurilor Gain, Experimental vs. Control.

Conform Tab. 2 distributia scorurilor de tip Gain (Post — Pre) aratd ca
majoritatea elevilor din grupul experimental au obtinut scoruri pozitive, cu o medie
a progresului de aproximativ +0.89. In contrast, grupul de control are o distributie
centratd in jurul valorii 0, iar media este negativa (-0.08), semnaland regres. Astfel
graficul din Fig. 8 sustine ipoteza cd metodele interactive centrate pe intelegerea
profundd conduc la un progres masurabil al elevilor. Mentiondm ca observatiile
sunt in concordanta cu cercetdrile actuale, care aratd ca progresul cognitiv este mai
pronuntat atunci cand elevii sunt implicati activ in constructia cunostintelor (Wiggins
& McTighe, 2005; Crahay, 2021). Prin urmare, scorurile Gain ofera o confirmare
empiricd a eficientei demersului didactic aplicat in grupul experimental.

Corelarea tipurilor de cunostinte (declarative, conditionale, procedurale) cu
nota finala este descrisa in Tab. 3.

Tabelul 3 indica o corelare foarte puternica intre nota finald la post-test
si cunostintele declarative (r = 0.894) si conditionale (r = 0.897), ambele avand
semnificatie statistica ridicatd (p < .001) si un efect de dimensiune foarte mare (z =
1.4-1.5).
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Tab. 3. Corelarea tipurilor de cunostinte cu nota finala.

Variabila Declarative | Conditionale | Procedurale

Post-test |Pearson’s r 0.894 0.897 0.620

p-value <.001 <.001 <.001

Effect size

(Fisher’s 7) 1.440 1.456 0.725

SE Effect size 0.097 0.097 0.097

Spearman’s rho 0.890 0.911 0.640

p-value <.001 <.001 <.001

Effect size

(Fisher’s 2) 1.422 1.533 0.758

SE Effect size 0.107 0.107 0.102

In schimb, corelatia cu cunostintele procedurale, desi semnificativa (r =
0.620), este mai modesta, avand un efect mediu (z = 0.72). Acest profil sugereaza
ca performanta elevilor la evaluarea finala a fost determinata in mare masura de
stapanirea notiunilor teoretice si a regulilor de aplicare in contexte familiare, mai
mult decat de capacitatea de a actiona in mod practic si aplicativ.

Subliniem ca structura testului este adecvatd si corespunde standardelor
actuale ale cercetarii educationale, fiind construitd pe baza unor modele validate
international privind organizarea si evaluarea cunostintelor. Distinctia intre
cunostintele declarative, conditionale si procedurale permite o analiza detaliata a
modului in care elevii inteleg, aplica si transfera informatia, in acord cu taxonomiile
cognitive moderne (Anderson & Krathwohl, 2001). Aceasta abordare nu doar sprijina
o evaluare riguroasa, ci ofera si o fundamentare pedagogica solida pentru interpretarea
progresului cognitiv. Astfel, cercetarea nu se limiteaza la masurarea rezultatelor, ci
contribuie la o intelegere complexa a procesului de Invatare in domeniul stiintelor,
aliniindu-se la directiile contemporane ale didacticii bazate pe competente.

Discutia rezultatelor si concluzii

Rezultatele obtinute in cadrul acestui studiu sustin in mod clar prima ipoteza de
cercetare (H1), potrivit careia integrarea metodelor bazate pe Ideile Stiintifice Mari
si Intrebarile Conceptuale determina un progres cognitiv semnificativ mai mare decat
instruirea traditionald. Diferentele dintre grupul experimental si cel de control au fost
evidentiate atat la nivelul statisticilor descriptive, cdt si prin analize inferentiale. Elevii
din grupul experimental au Inregistrat o medie mai mare la testul final, o mediana si
o moda ridicate, precum si o dispersie mai redusa a rezultatelor, indicand o Invatare
mai consistenta si mai eficienta. De asemenea, scorurile ,,Gain” arata ca aproape toti
elevii din grupul experimental au Inregistrat un progres pozitiv, spre deosebire de
grupul de control, unde media progresului a fost negativa si nesemnificativa statistic.
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Coeficientul Cohen’s d a fost de 0.54 pentru grupul experimental, ceea ce corespunde
unui efect moderat, cu relevanta educationala reald (Hattie, 2009).

Cea de-a doua ipoteza (H2) este de asemenea sustinutd de date. Corelatiile
Pearson si Spearman dintre cele trei tipuri de cunostinte si nota finald au fost toate
semnificative (p <.001), cele mai puternice relatii fiind observate pentru cunostintele
declarative (r = 0.894) si conditionale (r = 0.897), in timp ce corelatia cu cele
procedurale (r = 0.620) a fost moderata. Aceste rezultate sugereaza cd performanta
la evaluarea sumativa a fost influentata in primul rand de intelegerea conceptuala
si aplicarea regulilor in contexte familiare, ceea ce corespunde accentului pus
in test pe itemi teoretici si de tip problem-solving. Se observa astfel un profil al
invatarii In care dimensiunea teoreticd are o pondere ridicatd in succesul scolar,
iar componentele aplicative trebuie consolidate suplimentar, mai ales in vederea
dezvoltarii competentelor transferabile si autentice.

Din punct de vedere pedagogic, se poate concluziona ca interventia bazata pe
intrebari conceptuale si ancorarea 1n idei stiintifice mari a facilitat nu doar invétarea,
ci si intelegerea profundd, reflectia, colaborarea si aplicarea rationamentului
stiintific. Curbele de distributie ale notelor post-test aratd o deplasare clara spre
scoruri superioare n grupul experimental, asociatd cu o reducere a variatiei interne.
Acest fapt indica nu doar o crestere globald a performantei, ci si un impact pozitiv
asupra echititii in invitare, ceea ce este esential in contextul predarii stiintelor. in
concluzie, aplicarea integratd a acestor doud paradigme pedagogice — ISM si IC
— poate reprezenta un model de buna practicd in proiectarea unitatilor de invatare
centrate pe competentele stiintifice.
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Abstract The article explores the role of didactic experiments in the early
construction of scientific concepts among primary school children. It highlights the formative
value of practical and observational activities, which facilitate discovery-based learning and
support the development of logical and causal thinking. The analysis focuses on strategies
for designing and implementing experiments as an active teaching method, aligned with the
age-specific characteristics of young learners. The concrete examples presented illustrate
how experimental investigation stimulates curiosity, reinforces the understanding of natural
phenomena, and contributes to meaningful learning grounded in direct experience and
reflection.

Keywords: didactic experiment, observational activities, discovery-based learning.

Rezumat Articolul exploreaza rolul experimentului didactic in construirea timpurie
a conceptelor stiintifice la copiii din ciclul primar. Se evidentiaza valoarea formativa a
activitatilor practice si observative, care faciliteazd invatarea prin descoperire si sprijina
formarea unei gandiri logice si cauzale. Analiza vizeaza strategiile de proiectare si aplicare
a experimentului ca metoda activa de predare, in corelatie cu particularitatile de varsta ale
elevilor. Exemplele concrete prezentate reflectd modul in care investigatia experimentala
stimuleaza curiozitatea, Intdreste Intelegerea fenomenelor naturale si contribuie la o invatare
semnificativa, bazata pe experienta directa si reflectie.

Cuvinte-cheie: experiment didactic, activitati observative, invatare prin descoperire
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Introducere

In invatimantul primar, fiecare zi reprezinti o ocazie valoroasi de a stimula
curiozitatea fireasca a copiilor. La aceasta varsta, elevii vin la scoald cu un puternic
impuls de a intelege lumea din jur. Intrebarile lor spontane - ,,De ce ploua?” ,.De ce
pluteste o barca?” ,,De ce magnetul se tine pe frigider?” -reflectd o dorinta autentica
de explorare si invatare. Intr-un context educational aflat intr-o continua transformare,
accentul tot mai puternic cade pe dezvoltarea gandirii critice, a curiozitatii si a
capacitatii de cercetare inca din primii ani de scoala.

In fataacesteinevoi de naturale cunoastere, cadrul didactic areresponsabilitatea
de a ghida procesul de invatare, nu prin oferirea de raspunsuri pregatite, ci prin
crearea unor contexte de descoperire. Experimentul devine, astfel nu doar metoda
eficientd, ci si un mediu de invatare activa, care ii implica pe copii in mod direct si le
permite sd observe, sd manipuleze si sa traga concluzii proprii.

La nivelul claselor primare invatarea autentica nu se bazeaza pe reproducerea
mecanicd a informatiilor, ci pe trairea nemijlocita a fenomenelor. Experimentele
simple, adaptate nivelului de varsta, contribuie la formarea conceptelor stiintifice de
baza si dezvoltd gandirea logicd, analitica si cauzala - competente fundamentale in
educatia stiintifica timpurie.

Activitatile de observare si experimentare oferd un teren fertil pentru
cultivarea unei gandiri stiintifice incd de la cele mai fragede varste. Prin astfel de
metode, elevii nu doar ca invatd despre fenomenele naturii dar si invatd sa puna
intrebari, sa formuleze ipoteze, sa verifice si sd traga concluzii.

Articolul de fata 1si propune sd argumenteze importanta experimentului si
observatiei in dezvoltarea gandirii stiintifice la copii din ciclul primar, combinand
repere teoretice cu exemple din propria experientd didactica.

invitarea prin actiune - Bazele constructiviste

La varsta scolarda mica, copilul invata predominant prin actiune directa,
nu prin absorbirea pasiva a informatiilor. Experienta concreta are un rol formator
esential, Intrucat gandirea elevului este puternic legata de ceea ce vede, atinge si
manipuleaza. Astfel, orice concept predat trebuie ancorat intr-un context perceptibil,
vizibil si tangibil. In aceasta etapa, invitarea se realizeaza prin explorare, testare si
descoperire personald - aspecte sustinute in pedagogia constructivista [1].

Jean Piaget, in teoria sa despre dezvoltarea cognitiva, afirma ca in perioada
operatiilor concrete (intre 7 - 11 ani) copilul nu poate intelege notiuni abstracte
fara sprijinul reprezentdrii prin obiecte reale sau actiuni concrete. Prin urmare
orice cunoastere stiintificd timpurie trebuie construitd pornind de la manipularea
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fenomenelor, observarea detaliilor si deducerea semnificatiilor. Cand elevul este pus
in situatia de a explora cu propriile maini si de a gandi cu ochii mintii, invatarea
devine semnificativa.

Jerome Bruner subliniazd importanta prezentarii oricdrui continut intr-o
maniera accesibilda dezvoltarii copilului. El propune trei forme ale reprezentarii
cunoasterii: enactiva (prin actiune), iconica (prin imagine) si simbolica (prin limbayj)
afirmand ca invatarea eficienta incepe intotdeauna cu actiunea si se dezvolta treptat
catre abstractizare.

In contextul educatiei din Republica Moldova, abordarea constructivista
este sprijinita de documentele curriculare, care incurajeaza utilizarea strategiilor
active, centrate pe elev. In aceastd viziune, cadrul didactic devine un facilitator al
cunoasterii, un creator de contexte care permit copilului sd inteleaga prin descoperire.
Experimentul didactic este unul dintre cele mai eficiente mijloace in acest sens,
deoarece transforma invatarea intr-un proces viu si captivant [2].

Pedagogul roman Constantin Cucos accentueaza ca ,,invatarea reald nu este
rezultatul informarii, ci al formarii prin experienta”. El sustine ca profesorul nu trebuie
sa se limiteze la prezentarea de continuturi ci sa creeze situatii educationale care
implica elevul intr-un proces activ, reflexiv si educational. In viziunea sa, ,,invitarea
are loc prin confruntarea elevului cu probleme reale, cu obiecte si fenomene, in
contexte semnificative”. Aceastd abordare se regaseste iIn mod natural in organizarea
unor experimente la nivelul claselor primare [3].

Prin experiment, elevul invata nu doar un continut, ci si o atitudine: curajul de
a pune intrebiri, ribdarea de a cauta rispunsuri, bucuria descoperirii. In acest sens,
experimentul nu este doar un instrument didactic ci un spatiu de modelare a gandirii
critice, logice si creative fiind abilitdti fundamentale pentru gandiri stiintifice [4].

Experimentul didactic - punte intre concret si abstract

In formarea timpurie a conceptelor stiintifice, elevii din ciclul primar
manifestd o Inclinatie naturald spre observare, manipulare si descoperire. La
aceastd etapa de dezvoltare cognitiva, gandirea lor este predominant concreta, fiind
ancorata in realitati perceptibile si experiente directe. Capacitatea de abstractizare,
indispensabild in intelegerea fenomenelor stiintifice se formeaza progresiv, printr-
un efort ghidat de explorare si sistematizare. In acest context experimentul didactic
capatd o importantd centrald, actionand ca o verigd intermediard intre ceea ce elevul
poate percepe si ceea ce este chemat sa Inteleaga conceptual.

Metoda experimentala atunci cand este aplicata conform nivelului de varsta
oferd oportunitatea de a transforma observarile simple in Intrebari stiintifice, iar
raspunsurile in concluzii bazate pe probe. Elevii nu doar au receptat informatia ci
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devin actori activi in procesul de Invatare. Prin manipularea obiectelor , urmarirea
efectelor si compararea rezultatelor, acestia construiesc legdturi intre cauza si efect.

De exemplu, un simplu experiment privind comportamentul diferitor
materiale, intr-un vas cu apa poate deschide calea catre intelegerea notiunilor de
densitate, greutate specifica sau flotabilitate, concepte abstracte care devin inteligibile
prin interactiunea directa.

In lucrarea sa ,,Pedagogia invatarii prin investigatie si impactul ei asupra
deprinderilor de cercetare stiintifica si invatare pe tot parcursul vietii” Mihai Calalb
argumenteaza ca invatarea stiintifica trebuie sd se bazeze pe ,,dezvoltarea capacitatii
de investigare” si pe ,,construirea propriului model explicativ asupra realitatii” . El
subliniaza faptul cd rolul cadrului didactic nu este de a livra cunostinte, ci de a crea
,»situatii pedagogice de cercetare” care sd impulsioneze curiozitatea si s favorizeze
descoperirea. In acest sens experimentul didactic devine un spatiu de formare a
gandirii stiintifice autentice, in care elevul invatd sa puna intrebari, sd imita ipoteze,
sa verifice si sd argumenteze.

In cadrul invataimantului primar, experimentul didactic se dovedeste a fi un
instrument esential pentru facilitarea tranzitiei de la perceptia concreta la intelegerea
abstractd a fenomenelor stiintifice. Prin aplicarea activa a elevilor in activitéti
experimentale, acestia isi dezvoltd gandirea si capacitatea de a formula ipoteze,
contribuind astfel la formarea unei baze solide pentru intelegerea conceptelor
stiintifice [5].

Ludmila Frantuzan, in ghidul metodologic elaborat in cadrul proiectului
,Reconfigurarea procesului de invatare din invatamantul general in contextul
provocdrii sociale” subliniazd importanta metodelor interactive si a Tnvatarii prin
descoperire in dezvoltarea competentelor stiintifice ale elevilor. Ea evidentiaza
ca ,,Experimentul didactic oferd elevilor ocazia de a experimenta si de a intelege
principii si concepte stiintifice Intr-un mod concret”, incurajand astfel gandirea
critica si Tnvatarea activa [6].

Nicolaie Silistraru, in lucrarea ,,Etnopedagogie”, subliniazd importanta
traditiilor si contextul cultural in actul educational. Potrivit acestuia, includerea
elementelor de pedagogie populard in activitatile experimentale nu doar ca sporeste
atractivitatea invatarii, ci si consolideaza legatura dintre cunostinte stiintifice si
valorile comunitatii din care provine copilul, facand procesul educativ mai relevant
si ancorat in realitatea cotidiana a elevului [7].

Observarea si experimentul ca metode psihologice

Observarea si experimentarea sunt metode pedagogice esentiale n invatarea
prin descoperire, mai ales in etapa formativda timpurie. Jean Piaget afirma ca
invatarea este eficientd atunci cand se bazeaza pe actiunea directd asupra obiectelor,
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pe manipulare, pe interactiunea cu mediul. Copilul trece prin stadii cognitive in care

explorarea este esentiala pentru intelegerea lumii.

Observarea indeplineste o serie de functii esentiale in procesul de invatare:

Functia cognitiva faciliteaza acumularea de informatii prin contact direct
cu realitatea, stimuland gandirea si procesarea datelor senzoriale;
Functia exploratorie ii determinad pe elevi sa caute raspunsuri, sa formuleze
intrebari, si sa descopere fenomene noi prin propria experienta;

Functia formativa contribuie la dezvoltarea unor trasdturi de caracter
precum rdbdarea, perseverenta si atentia la detalii, necesare in orice
demers investigativ;

Functia practic aplicativa se remarca prin faptul ca elevii invata se lege
teoria de practica, aplicind cunostintele acumulate in contexte reale
concrete;

Functia motivationala trezeste curiozitatea naturala a copiilor, stimuleaza
interesul, pentru stiinta si le cultiva o implicare afectiva autentica in actul
de invatare.

Daca functiile observarii ne arata de ce este importanta in procesul de invatare,

scopurile ne ajuta sa intelegem ce urmarim concret atunci cand folosim observarea

ca metoda. In ciclul primar, prin activitdtile de observare urmarim In primul rand:

Dezvoltarea spiritului de observare si a gandirii critice.

Identificarea caracteristicilor obiectelor si fenomenelor, formularea
ipotezelor.

Promovarea invatarii active [8].

Exemple de activititi didactice centrate pe observare si experimentare

Un exemplu concret de activitate prin care am valorificat observarea este
proiectul ,,Prietenii lui Meteo” , desfasurata in prima saptdmana a lunii aprilie. In

aceasta activitate elevii au fost provocati sa observe calendarul si sa identifice cat

zile sunt din fiecare zi a sdptimanii in luna aprilie, de exemplu au observat ca sunt

4 zile de luni, 4 zile marti dar si 5 sdmbete si 5 vineri. A fost un exercitiu simplu dar

util pentru dezvoltarea logicii , atentiei si Intelegerii succesiunii timpului. Apoi am

trecut la partea de observare propriu-zisd: timp de o sdptdmana, copiii au colectat

zilnic date meteo — starea vremii si temperatura aerului la pranz. Am completat

impreuna un tabel, notand daca era senin, innorat, daca a plouat sau a batut vantul.

Apoi, timp de o sdptdmanad , au urmarit starea vremii i temperatura la pranz, notand

zilnic observdrile intr-un caiet. Temperaturile au variat intre 11 si 17 grade, ceea ce
ne-a permis sa discutdm despre schimbarile de vreme specifice primaverii.
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Aceasta activitate i-a ajutat pe copii sd coreleze datele din calendar cu
realitatea cotidiand observand schimbarile de la o zi la alta, copii au exersat masurarea
si Inregistrarea datelor, ca mai apoi sa formuleze o concluzie simpla, dar valoroasa:
ca primavara este anotimpul schimbarilor, in care putem avea si ploaie, si soare,
chiar in aceiasi saptamana. Activitatea a fost realizata individual, iar fiecare elev si-a
completat propriu tabel. Iar la final, am discutat impreuna observarile, intarind ideea
ca natura este cel mai bun laborator pentru invatare, iar stiinta prin ochii lor a devenit
ceva frumos si firesc.

Un alt tip de activitate a fost realizatd dupa mai multe iesiri in naturd, in
padurea din apropierea scolii. Elevii au fost incurajati sa observe direct schimbarile
din mediu — o experienta care a transformat invatarea intr-un proces viu si ancorat
in realitate. Scopul activitatii a fost dezvoltarea capacitatii de observare si a gandirii
comparative, prin identificarea si clasificarea fenomenelor naturale specifice fiecarui
anotimp [8]. lar obiectivul a fost ca elevii sd recunoasca si sa diferentieze fenomenele
caracteristice perioadei toamna-iarna [2], dar si sa identifice elemente comune
ambelor anotimpuri. Dupa ce au discutat si au facut observatii in teren, copiii au
completat o diagrama Venn.

— 1In cercul albastru au notat fenomene specifice iernii: ninsoare, sloiuri de

gheata, ger sau nori de zapada;

—  1In cercul galben, au identificat fenomene specifice primaverii: ploaie,

curcubeu, frunze cazute, tunete si fulgere;

— lar in zona de intersectie, au trecut fenomene comune celor doua

anotimpuri — cum ar fi vantul sau prezenta norilor.

Prin aceasta activitate, copiii nu doar cd si-au consolidat cunostintele despre
fenomenele naturii, ci au invatat sa gindeasca organizat, sa clasifice informatia si sa
observe conexiuni.

Totodata, elevii au exersat formularea ipotezelor — de exemplu: ,,daca apar
tunete, este posibil sa urmeze o ploaie cu descarcari electrice”. Este un exemplu
de invatare autenticd, care porneste de la realitatea concreta si ajunge la intelegerea
stiintifica, trecand prin curiozitate, reflectie si exprimare personala.

In continuarea demersului didactic axat pe stimularea gandirii stiintifice,
propunem o altd activitate care valorifica observatia ca metodd de investigare a
realitatii.

Tema lectiei: Starile de agregare ale apei. Circuitul apei in natura.

Scopul lectiei: Sa-1 ajute pe elevi sa inteleaga transformarile apei dintr-o stare
in alta si sa observe modul in care apa circuld in natura [9].

Activitatea a inceput cu o discutie despre formele sub care elevii intalnesc
apa in viata de zi cu zi (gheata, lichid, vapori). Apoi s-a desfasurat un experiment
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simplu: un cub de gheata a fost pus intr-un pahar si lasat sa se topeasca, apoi apa a fost
incdlzita pentru a produce abur. Elevii au observat fiecare etapd, au notat schimbarile
si au tras concluzii despre starile de agregare. Ulterior, au fost provocati sa deseneze
circuitul apei in naturd, pe baza observatiilor si explicatiilor oferite de nvatator.
Elevii au inteles ca apa poate trece dintr-o stare in alta in functie de temperatura, au
facut legatura dintre fenomenele naturale (ploaie, evaporare, roud) si schimbarile
observate la clasa. De asemenea, au invatat sa-si formuleze ipoteze si sa le verifice
prin observare directd. Activitdtile sunt legate printr-un fir logic: toate pornesc de
la realitatea inconjurdtoare si incurajeaza elevii sd descopere legi ale naturii prin
experientd directa. Avand ca scop dezvoltarea abilitatilor de analiza si de interpretare
a fenomenelor naturale, propunem o noua activitate didactica, complementara celei
anterioare.

Experiment — ,,Exista oare sunet in vid?”

Tema lectiei: Proprietatile aerului.

Scopul lectiei: Sa-i determine pe elevi sa descopere ca sunetul nu se propaga
in absenta unui mediu material.

Lectia a inceput cu o intrebare provocatoare: ,Putem auzi in spatiu?”.
Elevii au formulat ipoteze, majoritatea presupunand cd da. A urmat prezentarea
unui experiment, Pentru a ilustra ideea ca sunetul nu se propaga in vid, am realizat
un experiment concret, pe intelesul copiilor: am introdus un ceas inteligent intr-
un borcan si apoi am extras aerul treptat. Pe masurd ce presiunea scadea, sunetul
devenea tot mai slab, pdna nu s-a mai auzit deloc. Am repetat experimentul si cu un
apel telefonic: cand ceasul era in borcan si vidul era creat, elevii au constatat cd nu
se mai auzea sunetul apelului. Copii au inteles faptului ca sunetul are nevoie de un
mediu material pentru a se transmite, 1ar in vid sunetul nu se propaga. Copiii au
fost uimiti de rezultat si au nvatat cd unele fenomene nu pot fi vazute, dar pot fi
demonstrate prin stiintd. Elevii au urmarit fenomenul, iar apoi au fost incurajati sa
explice ce s-a intamplat. Discutia s-a extins la situatii din viata reald: cum vorbesc
astronautii? De ce au casti si microfoane? Elevii au inteles ca sunetul are nevoie
de un mediu (aer) pentru a se propaga. Au invatat sa-si corecteze ipotezele si sa
argumenteze stiintific, descoperind ca stiinta Tnseamna nu doar raspunsuri, ci si
curajul de a intreba si de a testa.

Activitatile prezentate mai sus nu sunt Intdmplatoare, ci raspund unei strategii
pedagogice clare: expunerea treptatd a elevilor la fenomene naturale usor de observat,
dar provocatoare din punct de vedere cognitiv. Astfel, lectia despre starile de agregare
ale apei si circuitul acesteia n naturd pune bazele intelegerii transformarilor fizice
vizibile si tangibile. Ulterior, experimentul despre sunet si nevoia unui mediu de
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propagare aduce o provocare mai mare, intrucat elevii trebuie sa accepte o concluzie
care contrazice intuitia. In ambele situatii, observarea directd si confruntarea cu
realitatea joaca un rol esential.

Concluzie

1. Observarea dezvolta interesul pentru stiinte si aptitudini de cercetare.

2. Atentia la detalii 1i ajuta pe elevi sa descrie cu exaccitate observatiile.

3. Observarea fenomenelor naturale dezvolta gandirea analitica a elevilor,
ajutandu-i sa identifice asemanadrile si deosebirile intre fenomene si sa traga
concluzii corecte.

4. Jocul favorizeaza o observare libera si creativa, elevii devenind mai deschisi
si mai receptivi la materia noua.
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Abstract This article denotes the specifics of studying mechanics through projects
in Centre of excellence or vocational training college. Mechanics has an important role in the
formation and development of the imagination, which allows a rapid adaptation to changes
of the future specialist. The use of project increases the level of achievement of objectives
in flat physics classes.

Keywords: educational project, mechanics, digital instruments, bicycle.

Rezumat Lucrarea descrie un proiect educational interdisciplinar ,,Bicicleta ancorata
in actualitate”, desfasurat in Centrul de Excelentd in Horticultura si Tehnologii Agricole
din Taul. Scopul principal al proiectului este motivarea elevilor pentru studiul disciplinelor
reale, 1n special fizica, matematica si informatica, prin aplicarea metodei invatarii prin
proiecte STEM/STEAM. Activititile includ realizarea de machete de biciclete, efectuarea
de masuratori si calcule stiintifice, utilizarea hartilor digitale si prezentarea rezultatelor.
Proiectul a contribuit la dezvoltarea gandirii critice, colabordrii si interesului pentru stiintele
exacte 1n randul elevilor.

Cuvinte — cheie: proiect educational, mecanica, instrumente digitale, bicicleta.

,»Irei cai duc la cunoastere:

Calea meditatiei este calea cea mai nobila;
Calea imitatiei este calea cea mai usoard;
Calea experientei este calea cea mai amara.”
(Confucius)

Conceptul de proiect educational a Inceput sa fie formalizat in educatie n
secolul XX, ca parte a unei miscari mai ample de reforma educationald. De-a lungul
timpului, diferite modele si strategii au fost dezvoltate pentru a implementa proiecte
educationale, inclusiv:
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e proiectul John Dewey, filozof si educator american, a influentat profund
educatia prin accentul pus pe invatarea experimentala si invatarea prin
proiecte;

e educatia bazatd pe proiecte popularizatd in a doua jumatate a secolului
XX, pune accent pe implicarea elevilor in proiecte complexe si autentice,
invatand prin solutionarea problemelor reale. Project-Based Learning
(PBL) este o metoda de invatare activa si practicd, in care studentii
dobandesc cunostinte si abilitati prin intermediul implicdrii in proiecte
reale sau simulate. Aceasta abordare este populara in domenii precum
stiintele computerului, inginerie, stiintele sociale si educatie, dar poate
fi aplicata in orice domeniu. Studentii invatd nu doar teoria, ci si cum
sd o aplice in situatii practice, similare celor cu care se vor confrunta in
cariera;

e programul Erasmus+ si alte initiative internationale au adus un cadru
pentru implementarea si evaluarea proiectelor educationale internationale
si interculturale.

Astazi proiectele educationale sunt aplicate la toate nivelurile educatiei, de la
invatamantul prescolar pana la educatia superioara si educatia pentru adulti. Ele sunt
utilizate pentru a introduce noi metode de Invatare, pentru a implementa tehnologii
educationale avansate, pentru a raspunde nevoilor specifice ale elevilor si pentru a
stimula inovarea si colaborarea in educatie.

Definitia proiectului educational din,, Managementul proiectelor educationale
in institutiile de invatamant preuniversitar” elaborat de Cebanu Lilia si Nastasd Anca-
Mihaela este una foarte clara si concisa. Potrivit acestora, un proiect educational este
definit ca fiind ,,0 activitate sau o serie de actiuni interdependente care au puncte de
plecare si de finalizare clar definite, desfasurate n mod organizat, pe baza unui plan,
determinat de initiatori si implementatori, in scopul atingerii obiectivelor definite
intr-o anumita perioada de timp” [1].

Astfel realizarea unui proiect presupune un punct initial si final al acestuia.
Momentul initial constd in conceperea proiectului de catre profesor, iar cel final
presupune realizarea activitatii finale din proiect si se procedeazd la redactarea
rapoartelor de evaluare [2].

In ultimele trei decenii s-a observat sciderea numirului de elevi care
sunt interesati de stiintd. Pentru multi profesori reprezinta o adevaratd provocare
mentinerea entuziasmului elevilor pentru scoald si a motivatiei pentru invatare.
Aceste conditii determina profesorii sd foloseasca cele mai bune strategii pentru a-i
motiva pe elevi. Motivatia joacd un rol important in toate procesele umane de luare
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a deciziilor. Indiferent de situatie fara valorificarea corespunzatoare a motivatiei, nu
poate fi realizat nimic.

Proiectul interdisciplinar ,,Bicicleta ancorata in actualitate” vine ca instrument
de sporire a motivatiei studiului disciplinelor exacte. Scopul principal constd in
motivarea elevilor pentru studiul disciplinelor reale: fizica, matematica, informatica.
Astfel proiectul presupune realizarea activitatilor ce formeaza competentele specifice
fiecarei discipline, dar totodatd si competentele cheie. Utilizarea metodei proiect face
evaluarea mai flexibild, ofera posibilitatea elevilor de a-si personaliza activitatile
desfasurate 1n cadrul proiectului.

Proiectul ,,Bicicleta ancoratd in actualitate” are la baza proiectul STEM ,,De
la frecventa de pedalare la viteza de miscare a bicicletei” [3]. Proiectul STEM a fost
realizat de elevii in Centrul de Excelenta in Horticulturd si Tehnologii Agricole in
Taul pe parcursul anilor 2020-2024. Analizand rezultatele obtinute de elevii am luat
decizia sa extind proiectul STEM in proiectul educational, ceea ce va oferi elevilor
posibilitatea de comunicare cu semenii sdi din altele institutii publice pentru a crea
relatii noi.

,Bicicleta ancoratd in actualitate” implica elaborarea regulamentului
pentru proiectul interdisciplinar, implementarea acestuia la Centrul de Excelenta in
Horticulturd si Tehnologii Agricole din Taul, Liceele teoretice ,,Alexei Mateevici”
din Dondusent si ,,Jon Pelivan” din Razeni.

Obiectivele proiectului sunt:

e  Studierea literaturii de specialitate, documentelor reglatorii si resurselor

on-line 1n vederea elaborarii regulamentului proiectului interdisciplinar;

e Elaborarea regulamentului proiectului educational ,,bicicleta ancoratd in

actualitate”;

e Realizarea proiectului educational;

e Stabilirea impactului proiectului asupra motivatiei elevilor pentru

studierea fizicii, matematicii.

Proiectul educational include patru probe ce sunt realizate de elevi:

Proba 1. Prezentarea echipelor si a logourilor.

Proba 2. Prezentarea proiectului STEM.

Proba 3. Prezentarea si discutarea tematicilor aferente proiectului.

Proba 4. Prezentarea machetei unei biciclete.

Fiecare participant al proiectului se obliga:

e Si efectueze proba propriu-zisa;

e  Safotografieze produsul obtinut, precum si echipa de realizare a acestuia;
e  Saexpedieze dovezi (ppt sau video cu prezentarea echipei si a logoului, a
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proiectului stem, completarea documentului pe google. Doc cu informatie
cerutd) pe padlet.
Pentru realizarea proiectului STEM am elaborat fisa de lucru (vezi Tab. 1).

Tabelul 1. Procesul de realizare si evaluarea proiectului (extras)

Etape Pasi/operatii de realizare Puncte
Pregatirea 1.1 Asigurati-va cu materialele necesare; 1
locului pentru | 1.2 Verificati starea inventarului; 1
experiment 1.3 Aranjati uneltele si inventarul la locul de experiment; 1
Dela 2.1 Masurati cu ajutorul ruletei diametrul rotii bicicletei 1
»frecventa (d)
de pedalare” |2.2 Calculati raza rotii dupd formula 1
la viteza de 2.3 Cronometrati timpul a 5 rotatii complete de pedale 1
miscare a bici- |intr-un ritm incet (N, t,)
cletei 2.4 Cronometrati timpul a 5 rotatii complete de pedale 1
intr-un ritm incet (N, t.)
2.5 Cronometrati timpul a 5 rotatii complete de pedale 1

intr-un ritm incet (N, t,)

2.6 Calculati frecventa de pedalare (v, v., v,) 3

2.7 Calculati viteza de miscare a bicicletei (v, v, v.) 3

2.8 Pe hartie milimetrica construiti dependenta grafica a 3
3

vitezei bicicletei de frecventa de pedalare
2.9 Formulati concluzii de rigoare

Cercul. Relatii |3.1 Calculati lungimea rotii dupa formula

metrice In L=2*n*r; n=3,14 !
cerc. 3.3 Aflati numarul de foi de carbon necesare pentru dec-
orarea pneului, daca dimensiunea unei foi este de 100 2
cm* 75 cm
3.4 Masurati cu ajutorul raportorului masura unghiului 1
dintre doua spite (u°)
3.5 Calculati lungimea sectorului de cerc situat intre 2
spite dupa gormula |
mereu
'="180°
Tabelul 2. Evaluarea produsului
Criterii de evaluare Puncte
Raza roatei bicicletei a fost determinatd corect (masurat diametrul si cal- 1
culatd raza)
Frecventa de pedalare a fost determinata corect (conform formulei de cal- 1
cul)
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Viteza de miscare a bicicletei este calculata corect (conform formulei de
calcul)

Dependenta vitezei de frecventa de pedalare este construitd corect

Concluziile sunt formulate corect

Lungimea rotii a fost calculata corect (conform formulei de calcul)

Suprafata pneului a fost calculata corect (conform formulei de calcul)

Numarul de foi necesar pentru decorarea pneului a fost calculat corect

Lungimea sectorului dintre doud spite a fost calculata corect (conform
formulei de calcul)

el S e )

Pentru realizarea machetei unei biciclete am oferit elevilor o fisd de

instructiuni:
Tabelul 3. Procesul de realizare si evaluarea proiectului (extras)

Etape Pasi/operatii de realizare Puncte
Pregatirea locului|1.1 Asigurati-va cu materialele necesare; 1
pentru experiment | 1.2 Verificati starea inventarului; 1

1.3 Aranjati uneltele si inventarul la locul de |
experiment,
Crearea machetei |2.1 Alege prototipul/originalul machetei 1
2.2 Alege scara de proportie 1
2.3 Masoara cu ruletd detaliile prototipului 1
2.4 Transforma masurile cu ajutorul scarii de 1
proportie
2.5 Taie/modeleaza elementele machetei conform 3
dimensiunilor obtinute in 2.4
2.6 Asambleazd macheta cu ajutorul materialelor 3
adezive
2.7 Finiseaza macheta prin vopsirea machetei 1
Total puncte proces 25-30

Proiectul s-a desfasurat in urmatoarele etape:
e Lansarea Proiectului - 1 septembrie;

e FEtapa de creare a echipelor, logourilor — 2 septembrie — 4 octombrie;

e Prezentarea echipelor pe Google Meet — 10 octombrie;
Etapa de elaborare a proiectului STEM — 13 — 30 octombrie;
Prezentarea produsului pe Google Meet — 31 octombrie;

1 — 14 noiembrie;
e realizarea chestionarului pe Google Meet — 14/21 noiembrie;

Etapa de completarea a documentului Google.doc cu informatii aferente -

e ctapade creare amachetei unei biciclete din resurse regenerabile - 15/22 —

30 noiembirie;
e prezentarea machetelor pe Google Meet — 3 decembrie;
. sesiune de totalizare pe Google Meet — 10 decembrie.
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La proiect au fost Inscrisi peste 60 de participanti care prin implicarea activa
au obtinut rezultate frumoase.
Exemple de masurari realizate de elevi sunt reprezentate in figura 1.

Figura 1. Masurarea razei cu ajutorul unui instrument de masurare

Pe baza rezultatelor masurarilor efectuate elevii au realizat calcule frecventei
de rotatie (Figura 2).

N | s v,Hz
5 9,98 0,501
5 8,20 0,609
5 7,70 0,649

| N | ts | v,H |
5 10,38 0,4816
5 3,95 1,2658
5 2,89 1,7301

Figura 2. Calcul frecventei de rotatie
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La fel elevii au lucrat cu hartile de contur folosind algoritmul propus (Figura 3).

Realizarea proiectului favorizeaza elevii in cercetarea aspectelor stiintifice
intalnite 1n viata cotidiana si, totodata, dezvolta competentele specifice disciplinelor
din proiect.

Proiectele educationale vin in ajutorul profesorului la clasele unde la elevi
lipseste motivatia de a studia discipline exacte. De aceea sugerez profesorilor sa
includd in proiectarea de lungd duratd proiectele STEM/STEAM recomandate
de Ministerul Educatiei si Cercetarii; realizarea proiectului de toti elevi ai clasei,
prezentarea in public al rezultatelor proiectului, diseminarea rezultatelor de catre

profesori in literatura de specialitate.

Figura 3. Determinarea distantei cu ajutorul atlasului

La fel elevii au demonstrat ingeniozitatea in realizarea machetelor bicicletelor.
Machetele realizate de elevi sunt aratate in figura 4.

Urmatoarea etapd a proiectului a fost completarea comund a documentului
Google.doc in care s-au descris diferite aspecte ale bicicletei de la istoria aparitiei
pana la impactul social al utilizarii acestora.

Colaborarea mai multor participanti asupra unui document ofera posibilitatea
de dezvoltarea abilitatilor de comunicare, lucrul in echipd, mobilizarea resurselor
interioare pentru realizarea sarcinilor in termeni stabiliti etc.

Informatia aferenta proiectului ,,Bicicleta ancoratd in actualitate” a fost
stocata pe table interactive padlet:

1. https://padlet.com/liliaberjan13/prezentarea-elevilor-participan-i-n-

proiectul-bicicleta-anco-yxbs9lwpiduhtn45 ;
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Figura 4. Machete bicicletelor

2. https://padlet.com/liliaberjan13/bicicleta-ancorat-n-actualitate-
rsIrncem80bp4uab ;
3. https://padlet.com/liliaberjan13/macheta-unei-biciclete-realizat-de-
elevii-participan-i-la-pr-skmo49d3bulfx2ug .
La fel documentul realizat de elevi poate fi vizualizat online pe adresa:
https://docs.google.com/document/d/1VQ6nfps0Y INBKiMnHq94u8UsOdv
pEqQVLb9ExOPu_HO9l/edit?tab=t.0 .

Evaluarea a fost realizatd printr-un sistem de punctaj ce a inclus:

e acuratetea calculelor;

e  corectitudinea masuratorilor;

e  originalitatea machetei;

e calitatea prezentarii finale.

Lafinele proiectului participantilor a fost propus spre completarea chestionarul
proiectului. Rezultatele chestionarului sunt prezentate in figura 5.

Rezultatele au aratat o implicare activa a elevilor, dezvoltarea gandirii critice
si colaborative, precum si o crestere notabila a interesului pentru stiintele reale.

Proiectul ,,Bicicleta ancorata in actualitate” demonstreaza eficienta metodei
proiectului in procesul educational. Integrarea disciplinelor si orientarea catre
aplicatii practice contribuie la formarea unui profil de absolvent capabil sa gindeasca
critic si s actioneze In mod responsabil.

Proiectul educational interdisciplinar ,,Bicicleta ancoratd in actualitate” s-a
dovedit a fi o metoda eficientd de motivare a elevilor pentru studiul disciplinelor
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reale, in special fizica, matematica si informatica. Prin integrarea continuturilor
teoretice cu activitati practice, proiectul a contribuit la dezvoltarea competentelor
stiintifice, tehnologice si de comunicare ale elevilor.
Rezultatele obtinute evidentiaza urmatoarele aspecte esentiale:
e Flevii au manifestat o implicare activd si constanta in toate etapele
proiectului;
e Aplicarea cunostintelor teoretice in contexte practice a crescut relevanta
invatarii pentru elevi;
e Prezentdrile si colaborarile in format digital (padlet, google meet, google
docs) au dezvoltat competentele digitale ale participantilor.

Cum aprecial i it 14 ile in identi‘icares k A uma ipArs ln Gcitdphe prosctulul. care & fost gradul de
procecelor matematico-fizies Tn viala cotidiand?

Dupéd pareres Dvs, care sunt activitijie de primd voloore? indiali in
crdinea pooritii

Figura 5. Chestionar de totalizare a proiectului educational
,,Bicicleta ancorata in actualitate”

Proiectul poate fi considerat un model de buna practica educationald ce merita
extins 1n alte institutii de invatdmant.
Se recomanda:

. Extinderea acestui tip de proiect in cat mai multe institutii;
o Promovarea diseminarii rezultatelor n comunitatile pedagogice.
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Abstract: The relevance of this work is that in our country, and throughout the
world, the number of single-parent families is quite large. There are many reasons why
people get divorced and remarry again or remain independent of marital obligations. In
any case, the structure of the family, its changes greatly affect the development of the child.
On the one hand, the family educates: here the child receives the basics of human culture -
physical, intellectual, economic, moral, aesthetic ... However, on the other hand, education
is a process of purposeful interaction on the development of the human personality in
accordance with the ideals and tasks that have developed in society. The process of child
development is influenced by many family factors: parenting styles, the number of children
in the family and the age difference between them, the nature of children’s relationships, and
the disciplinary measures used. In addition, social learning depends largely on the structure
and living conditions of the family: whether the family is complete or not; whether all its
members work; whether grandparents or other relatives live with the family; whether the
family lives in a comfortable house or an overcrowded city apartment. The breakdown of a
family has many consequences for children. Both parents influence the child’s development,
and divorce means that contact with both parents will no longer be equally frequent. In
addition, children live in tension for a long time before their parents’ divorce.

The birth and upbringing of a child with SEN in the family is a wide topic of
discussion. The application of the Rene Gilles method highlighted aspects of the relationship
of the child with SEN from the complete/incomplete family with other people.

Keywords: complete/incomplete family, divorce, parenting style, children with
special educational needs, attitude towards ...

Erikson came to believe that the central event of the early school years is a
psychosocial conflict - hard work versus inferiority. At this age, much of children’s
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time and energy is devoted to acquiring new knowledge and skills. When children are
able to succeed, they incorporate hard work into their self-image - they understand
that hard work leads to the achievement of desired results, and they continue to try
to master the environment. Conversely, children who do not succeed in school may
feel inferior to their peers. The feeling of inferiority can continue to have a negative
impact on a person’s personality throughout life unless it is later compensated for
by continued success in other activities that are valuable in the eyes of the child and
others, such as sports, music, or art.

How does a child’s personality change and develop during primary school
age? Freud called this period the latent stage. He believed that for most children, the
age from 6 to 12 is a time when their jealousy and envy (as well as sexual impulses)
recede into the background. Therefore, most children can redirect their emotional
energy to relationships with peers, creativity, and fulfilling responsibilities in school
or society. Schools play a decisive role in the development of children. This is where
the child tests his intellectual, physical, social, and emotional abilities and gets the
opportunity to determine how well he meets the standards set by parents, teachers,
and society as a whole. At school, children gain confidence in their ability to master
knowledge about the world. Children, as a rule, study well if their parents provide
them with support and help with their advice [4].

The child in the family. Each family is unique, just as each individual is unique.
Parents use certain parenting techniques depending on the situation, the child himself,
his current behavior, and his belonging to a particular culture. Ideally, they should
create reasonable limits on the child’s autonomy, persistently transmit their values
to him, and promote the development of self-control, while acting very carefully so
as not to suppress the child’s curiosity, initiative, and growing sense of competence.
The defining dimensions of parental behavior are control and warmth. The term
parental control refers to the degree to which parents express prohibitive tendencies
[7]. Prohibitory parents limit their children’s freedom; they actively impose rules and
ensure that the child obeys them and fulfills his or her responsibilities.

In contrast, parents who are not characterized by prohibitive tendencies exert
much less control over their children, make fewer demands on them, and impose
fewer restrictions on their behavior and the emotions they express. The term parental
warmth refers to the amount of love and approval demonstrated by parents. A mother
and father who are warm and caring toward their children often smile at them,
praise them, and support them. They try not to criticize or punish their children, and
they also refrain from showing their disapproval. Abusive parents, on the contrary,
criticize, punish, and ignore their children, rarely showing their love or approval.
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Parental control and parental warmth influence children’s displays of aggression and
prosocial behavior, the formation of their self-concept, the internalization of moral
values, and the development of social skills. [4, 5]

A. Baldwin identified two styles of parenting: democratic and controlling.
The democratic style is characterized by the following parameters: a high degree of
verbal communication, children’s involvement in the discussion of family problems,
the child’s success with the parents’ readiness to always come to the rescue, the desire
to reduce subjectivity in the child’s vision. The controlling style assumes significant
restrictions on the child’s behavior in the absence of disagreements between parents
and children regarding disciplinary measures, and a clear understanding by the child
of the meaning of restrictions. Parents’ demands can be quite strict, but they are
presented to the child constantly and consistently and are recognized by the child as
fair and reasonable. [1]

Diana Baumrind used three dimensions to classify parenting styles. She
identified three different styles: authoritative, authoritarian, and permissive.
Authoritative parents combine a high degree of control with warmth, acceptance,
and support for their children’s growing autonomy. Although such parents impose
certain restrictions on their children’s behavior, they explain to them the meaning
and reasons for such actions. Their decisions and actions do not seem arbitrary or
unfair, and therefore the child easily agrees with them. Authoritative parents are
ready to listen to their children’s objections and give in when appropriate [2].

Authoritarian parents carefully control their children’s behavior and usually
show little warmth to them. They adhere strictly to the rules. They give commands
and expect everything to be done; such a father and mother avoid long explanations
with their children. All the child’s striving for autonomy in this case can be extremely
frustrating for him.

Liberal parents are very warm and exercise little control over their children,
setting few or no limits on their behavior. If their children’s actions upset or anger
the liberal parents, they tend to suppress their feelings. According to Baumrind, such
parents are often so eager to demonstrate unconditional love and acceptance to their
children that they stop performing direct parental functions, such as setting necessary
limits for them.

The impact of parenting styles on the child.

Children of authoritarian parents are withdrawn and timid, have little or no
desire for independence, are usually sullen, unpretentious and irritable. In adolescence,
they, especially boys, can react extremely violently to the prohibitive and punitive
environment in which they were raised, sometimes becoming disobedient and
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aggressive. Although excessive permissiveness on the part of parents is the opposite
of hypertrophied prohibitive tendencies, it does not necessarily lead to the opposite
results: children of liberal parents can also be disobedient and aggressive. In addition,
they tend to indulge their weaknesses, are impulsive and often do not know how to
behave in public, although, sometimes, such a child becomes an active, decisive and
creative person.

It has been found that children of authoritative parents are better adapted
than others. Compared to others, such a child is more self-confident, completely in
control of himself and socially competent. Over time, these children develop high
self-esteem and perform much better in school than those raised by parents with
different behavior styles. In complete families, parents sometimes adhere to different
styles of behavior. For example, in the so-called traditional parenting style, parents
play roles that have long been assigned to a man and a woman. The father can be
quite authoritarian, and the mother can be caring and permissive. Here, the influence
of one parent is balanced by the influence of the other [2]. In his research, Maccoby
focuses on the analysis of interactions in the family. As children grow older, parents
should enter into negotiations with them to make decisions and determine rules.
Instead of simply setting rules and demanding that they be followed, it is better to
help the child develop his own way of understanding problems and teach him the
laws of the art of communicating with others. These actions must be carried out in a
warm, supportive atmosphere. In this way, family relationships develop; as children
grow older, they acquire self-control skills and a sense of responsibility for their
behavior [4,5].

Judy Dunn describes five main areas in which relationships between children
in the same family differ: rivalry, affection, security, closeness (including frankness
and playful relationships), shared fantasies.

One of the reasons why a child differs from his or her brothers and sisters is
that children need to define and strengthen their unique identity. Thus, if the older
child is serious and diligent, then the younger one may become noisy and restless. A
girl with four sisters and no brothers can carve out a niche for herself in family life
by adopting a masculine role [3].

Another reason is related to the uniqueness of personal experience, as opposed
to life situations common to brothers and sisters. Despite the fact that children from
the same family participate in the same events, live in the same house with the same
parents, each child has many personal experiences that are unknown to others. Here
is what Robert Plomin says about this: “Members of the same family are more united
by DNA than by common experiences. “Significant environmental effects are specific
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to each child.” Some personal experiences are related to birth order. For example;
a firstborn may receive more warmth and attention than other siblings. Although
birth order does not have a clear, consistent, and predictable effect on personality,
many studies have found that it affects a child’s intelligence and achievement, and
firstborns have a clear advantage over other siblings in the family. On average, older
siblings have higher IQs, and they achieve much better results in school and in their
subsequent careers. An only child in a family may have similarly high achievements.
However, such children have, on average, slightly lower IQs than firstborns in
families with two or three children.

However, differences in 1Q based on birth order are expressed only as a
weak trend. Much larger and more persistent differences emerge when researchers
take family size into account. The more children in a family, the lower their IQ and
the less likely they are to graduate from higher education. This relationship holds
even when controlling for other factors, such as family structure and income. Note,
however, that family structure (whether a family is complete or not) and its income
affect children’s 1Q and achievement even more than birth order or their number.
Grandparents visit their adult children and grandchildren, often every week. In
families where both parents work, grandparents often become the main caregivers
for the child. The role of grandparents can be especially important in single-parent
families. Their role is also great when the mother is forced to work (this is the case
in every second family with children under 3 years old).

The functions of grandparents are usually different from those of parents.
They have somewhat different attachment relationships with their grandchildren.
Parents are more likely to express approval, sympathy, and affection, to be supportive,
and to punish their grandchildren less often. Sometimes these relationships are more
relaxed and involve a greater share of play.

Children of Divorce. Psychological Consequences of Divorce. The breakdown
of a family has many consequences for children. Both parents influence a child’s
development, and divorce means that contact with both will no longer be equally
frequent. In addition, children have been living in tension for a long time before
their parents’ divorce. They may have heard the word “divorce” uttered (sometimes
quite loudly) in their home for many months or even years, accompanied by crying,
screaming, and possibly fighting. When the relationship between parents breaks
down, even very young children understand this. Children want to know what will
happen to them after their parents’ divorce. When one parent finally leaves the family,
children may be afraid that the other parent will leave them too. The child may feel
sad, confused, angry, or anxious. He or she may become depressed or start to exhibit
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disruptive behavior at school or home. Many children (especially young children)
feel that it is their fault that their parents divorced and that if they had behaved better,
perhaps Mom and Dad would not have separated. Sometimes they try to bring their
parents back together by trying to behave perfectly or by fantasizing about their
reconciliation.

Many parents make matters worse by initially being unsure about the finality
of the divorce and perhaps making unsuccessful attempts to reconnect, thus raising
false hopes in their children. During and after a divorce, a child’s relationship with
both parents’ changes. Children may become disobedient and uncooperative, and
may become emotionally distant from the family as teenagers. They often have to
listen to their parents recriminating each other. Children may find themselves in the
middle of a battle over who they should stay with after the divorce, with each parent
trying to win the child over to their side. Parents are often under a lot of stress after
a divorce and are unable to show enough warmth and control to their children. They
are often less attentive to the child, inconsistent in their discipline, uncommunicative
and indifferent to the child’s problems. In addition, children sometimes react painfully
to their parents’ attempts to find a new partner. For example, a boy who remains
with his mother sometimes assumes the role of “head of the family” and may feel
threatened when a “rival” appears on the scene.

Among the most important factors that determine children’s reactions to their
parents’ divorce are the following:

1. The hostility that accompanies the divorce. When the hostility and anger
that accompanies the divorce are high, children find it more difficult to adjust to the
situation. Conflict between parents is a major cause of the decline in their sense of
well-being. When parents quarrel, children develop fears and irritability. They are
especially vulnerable when they are forced to take sides.

2. The amount of change that has occurred in the child’s lifestyle. If the child
continues to live in the same home, attends the same school, and has the same friends
that he or she is accustomed to, then the effects of the divorce are easier for him or
her to cope with. Conversely, if the child’s daily life undergoes major changes and
he or she now has to move from one home to another, part with old friends, and go
to a new school, his or her self-confidence and sense of order in life are likely to be
shaken. The more changes a child’s life undergoes, especially immediately after a
divorce, the more difficult it is for him to adapt to new conditions.

3. The nature of the parent-child relationship. The love and support that both
parents show greatly helps the child. Some researchers have observed that the nature
of the ongoing relationship between parent and child is much more important than
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the presence of both parents at home. In fact, sometimes divorce is a more positive
option for a child than living together with both parents who constantly argue and
fight with each other.

4. The consequences of divorce in everyday life. Immediately after the
divorce of their parents, children, especially those between the ages of 5 and 7, often
seem confused and at a loss. They show signs of erratic behavior at home as well as
at school. Their daily lives undergo major changes, and their understanding of the
social world is disrupted. The familiar pattern of family life has fallen apart before
our eyes. If in the past this world was predictable: every evening everyone returned
from work, sat down to dinner, and at exactly 9 o’clock the child was put to bed, now
everything has changed. So, children often test how fair these familiar rules are to
see if the world is still the same as it was before.

5. For many children, the negative effects of divorce and their subsequent
negative behavior patterns are minimal and relatively temporary. Other children,
however, experience problems socially, emotionally, and academically. Even those
who initially seem to cope well with the aftermath of divorce may develop serious
adjustment problems later in life, as they enter adolescence and begin to enter puberty.
“Compared with their peers from intact families, adolescents from divorced families
are twice or even three times more likely to drop out of school, become pregnant, and
engage in antisocial and delinquent behavior. Such problems may persist into early
adulthood. However, for children removed from abusive and destructive homes, this
is often a beneficial event. In the long run, most children are resilient and adaptive
enough to cope with their parents’ divorce. Again, it depends largely on how exactly
the parents separate and what they do afterward.

Results of the study using the René Gilles method

The Rene Gilles projective method for children aims to study the child’s
sphere of interpersonal relationships, the perception of intra-family relationships, the
child’s social adaptation and their relationships with others [5].

The method is visual-verbal and consists of 42 images, representing children,
children and adults, as well as textual items. Instructions for the child: “You must
look carefully at the image and answer the questions. At the same time, you choose
a place among the people represented in the image or identify yourself with a person
who occupies a certain place among the other people in the image. You have the right
to choose a place closer or further from any person. In the textual items, you choose
the option that you consider most accurately defines you”.

The method includes 12 scales; scales 1-7 represent the specific personal
attitude towards those around you, scales 8-12 characterize the child himself.
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Table 1. Scales of the Rene Gilles method

Scale |[Scales Item's No Total No.
No of items
1 Attitude towards mother 1-4; 8-15; 17-19;27;38;40- |20
42
2 Attitude towards father 1-5; 8-15; 17-19; 37; 40-42 |20
3 Attitude towards father and 1-4; 6-8; 14; 17; 19 10
mother
4 Attitude towards siblings 1,2,4,5, 6, 8-19; 30; 40; 20
42
5 Attitude towards grandmother |1;4; 7-13; 17-19; 30, 40, 41 |15
/grandfather
6 Attitude towards friends 1; 4; 8-19;25; 30; 33-35; 40 |20
7 Attitude towards the teacher 1;4;5;9;11; 13; 17;19; 26; |10
(adult authority) 28-30; 32; 40
8 Curiosity 5;22-24; 26; 28-32 10
9 Sociability 16; 22; 23; 24 4
10 Domination 20-22; 39
11 Isolation 9;10; 14-16; 17; 19; 22-24; |15
29; 30; 40-42
12 Appropriate behavior 9; 25; 28; 32-38 10

The results of children with SEN, from complete/organized and incomplete
families are presented in Table 2.

Table 2. Percentage results, children from complete and incomplete families,
René¢ Gilles method

Scale Scales Item's No Total No.
No of items
1 Attitude towards mother 61,9% 55, 7%
2 Attitude towards father 41,0% 29,8%
3 Attitude towards father and mother 51,0% 29.5%
4 Attitude towards siblings 40,5% 35,0%
5 Attitude towards grandmother/ 25,0% 24,3%
grandfather
6 Attitude towards friends 33.3% 29.5%
7 Attitude towards the teacher 31,0% 28,3%
(adult authority)
8 Curiosity 83,0% 65,0%
9 Sociability 57,5% 40,0%
10 Domination 75,0% 65,0%
11 Isolation 15,0% 24.1%
12 Appropriate behavior 73,0% 70,5%
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If we analyze the attitude towards those around us, we notice that the Attitude

towards the mother prevails; and the scales that reflect the attitude towards oneself,
the Curiosity and Sociability scales stand out. There is a percentage difference
between the results of children depending on the type of family they come from.

Conclusions
The family grows wings, divorce can destroy the child; on children with

SEN, divorce has a profound negative impact; the mother remains the closest person
to the children regardless of the circumstances; children with SEN retain positive
qualities: sociability, sociability, curiosity and behavioral adequacy, but the tendency
to closeness and isolation also persists.

Bibliography

. Baldwin, A. L. (1948). Socialization and the parent-child relationship. Child
Development, 19, 127-136.

Baumrind, D. (1971). Current patterns of parental authority. Developmental
Psychology Monograph, 4(1, Pt. 3).

Dunn, J., & Deater-Deckard, K. (2001). Children's views of their changing families
(Family change series). York Publishing Services.

Maccoby, E., & Martin, J. (1983). Socialization in the context of the family: Parent-
child interaction. In P. H. Mussen (Ed.), Handbook of child psychology (Vol. 4, pp.
1-101). Wiley.

Maccoby, E. E. (1992). The role of parents in the socialization of children: An
historical overview. Developmental Psychology, 28(6), 1006—-1017. https://doi.
org/10.1037/0012-1649.28.6.1006

Olarescu, V. (1999). Retinere in dezvoltarea psihica. Tipografia Elena-V.1.

Slater, M. A., & Power, T. G. (1987). Multidimensional assessment of parenting
in single-parent families. In J. P. Vincent (Ed.), Advances in family intervention,
assessment, and theory (Vol. 4, pp. 197-228). JAI Press.

179



PREPARING CHILDREN WITH LANGUAGE DISORDERS FOR SCHOOL

Valentina OLARESCU

PhD, university professor

“Ion Creangd” State Pedagogical University, Chisinau, RM
https://orcid.org/0000-0001-8019-8907
volarescu@yahoo.com

Dorina PONOMARI

doctor in psychology, university lecturer

“Ion Creangd” State Pedagogical University, Chisinau, RM
https://orcid.org/0000-0002-0795-3889
dorinaponomari@yahoo.com

CZU: 376.36-053.4=111
DOI: 10.46727/¢.11-04-2025.p180-189

Abstract Everyone knows that the success of a child’s adaptation, entry into the
school life regime, and his mental well-being will depend on how well he is prepared for
school. Readiness for school education implies that it is the result of educational work with
children carried out by the family and the preschool institution throughout the preschool age;
it is a balance between the school’s requirements and the child’s ability to fulfill them; it is
an integral, holistic new formation of the child’s social, personal, intellectual and physical
development, which is formed in preschool age in the context of targeted education and
training and has a complex structure. Speech readiness is one of the important components of
the general readiness of children for school. In cases where a child has intact vision, hearing,
and normal intelligence, but there are significant deviations from the speech norm accepted
in a given language environment, we are talking about a special category of children with
developmental disabilities - children with speech disorders. The lack of formation of speech
activity in preschool age (general speech underdevelopment - various complex speech
disorders, in which the formation of all components of the speech system is disrupted, that is
the sound and semantic aspects (phonetics, vocabulary, grammar) - naturally leads to reading
and writing disorders. The study applied methods to evaluate the level of school readiness of
preschoolers with language disorders and highlighted a number of particularities.

Keywords: school readiness, language disorders, speech readiness, mental well-
being, developmental disabilities

The problem of psychological readiness for school has recently become
very popular among researchers of various specialties. Psychologists, teachers,
physiologists’ study and substantiate the criteria of readiness for school education,
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argue about the age at which it is most appropriate to start teaching children at school.
Interest in this problem is explained by the fact that figuratively, psychological
readiness for school education can be compared to the foundation of a building: a
good, solid foundation is the key to the reliability and quality of the future building.
Since there is no unified understanding of psychological readiness for school
education in psychology, different authors, propose different structures [1].

It is quite important that a child goes to school physically prepared for
it. However, readiness for school is not limited to physical readiness. One of the
most important results of mental development during preschool childhood is the
child’s psychological readiness for school education. According to N.I. Gutkina,
psychological readiness should be understood as the necessary and sufficient level
of mental development of a child to master the school curriculum in the context of
learning in a peer group.

The following components are usually distinguished in the structure of
psychological readiness (L.A. Venger, V.V. Kholmovskaya, A.L. Venger, Ya.L.
Kolominsky, E.A. Panko, E.I. Rogov): ¢ personal readiness, ¢ intellectual readiness,
* social and psychological readiness, * emotional and volitional sphere.

Personal readiness. Preparing a child for school includes developing his or
her readiness to accept a new social position — the position of a schoolchild with a
range of important responsibilities and rights, occupying a special position in society
that is different from that of preschoolers. Readiness of this type is expressed in the
child’s attitude to school, to educational activities, to teachers, to himself or herself.
Personal readiness also includes a certain level of development of the motivational
sphere. A child who is attracted to school not by its external side (attributes of school
life —school bag, textbooks, notebook), but by the opportunity to gain new knowledge,
which involves the development of cognitive interests, is ready for school education.
It is important that the school attracts the child with its main activity — learning.

Intellectual readiness is the second component in the structure of psychological
readiness for school education, which assumes that the child has a broad outlook, a
stock of specific knowledge, analytical thinking, differentiated perception, a rational
approach to activity, logical memorization, interest in knowledge, the process of
obtaining it, mastery of spoken language by ear and the ability to understand and
use symbols. But here it is not so much the volume of knowledge that is important,
but its quality - the degree of correctness, clarity, generalization of established ideas.
Intellectual readiness to a significant extent reflects the functional maturation of the
brain structures.

Considering intellectual readiness for school, L.I. Bozhovich [2] believes that
a child should be able to identify the essential in the phenomena of the surrounding
reality, be able to compare them, see similarities and differences, he should learn to
reason, find the causes of phenomena, draw conclusions.
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They considered readiness for school education in the following skills: in the
ability to listen and follow the rules and instructions of an adult; in a certain level and
volume of memory development (mechanical and logical); in the degree of mental
development, mastery of general concepts, the ability to plan one’s actions; in the
ability to distinguish a word from the object or phenomenon it denotes; in mastery of
arithmetic operations; in the readiness of the hand to master writing.

By the age of 6-7, a child should be able to navigate in time, space and
the immediate social environment. Another indicator of a child’s intellectual
development is the ability to navigate a system of features, the ability to identify an
educational task, the ability to perceive information and ask questions about it; the
ability to accept the goal of observation and implement it; the ability to systematize
and classify the features of objects and phenomena.

In the preschool period, a child should have a developed sound culture of
speech, this includes pronunciation and emotional culture of speech. Phonemic
hearing should be developed, spoken language should be developed, otherwise,
literacy errors will occur.

All mental processes must be sufficiently developed. The development of
individual mental processes occurs throughout the entire primary school age. By the
age of seven, a child has a sufficiently developed process of perception, attention,
memory, and thinking, which allows the child to systematically observe the objects
and phenomena being studied, allows him to identify essential features in objects
and phenomena, reason, and draw conclusions. Thus, a child’s intellectual readiness
for school education consists of a certain outlook, a stock of specific knowledge, an
understanding of the basic patterns, and the formation of mental cognitive processes.

The level of fine motor skills development is also an important indicator of
readiness for school education. Motor skills disorders, both articulatory and fine, can
create difficulties in mastering written speech, lead to the emergence of a negative
attitude towards learning, and complications during the adaptation period to school
conditions.

Social and psychological readiness consists of skills and the ability to
establish contact with classmates and teachers. After all, children, even those who
went to kindergarten and were left without parents for some time, find themselves at
school among strangers. A child’s ability to communicate with peers, to act together
with others, to give in, to obey when necessary - these are qualities that provide
him with a painless adaptation to a new social environment. This helps to create
favorable conditions for further education at school. Serious attention is required to
the formation of emotional-volitional readiness of a future first-grader. After all, he
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will have to work hard, he will need the ability to do not only what he wants, but also
what the teacher, school regime, and program require of him. But in order to do not
only what is pleasant, but also what is necessary, you need a strong-willed effort, the
ability to control your behavior, your mental activity - attention, thinking, memory.
Adistinctive feature of the volitional regulation of the behavior of preschoolers
is the unity of the motivational and operational aspects, i.e. the child’s characteristic
attitude to difficulties and typical ways of overcoming them. Research in the field
of logopsychology shows that inadequate speech activity leaves its mark on the
development of children’s sensory, intellectual, affective-volitional spheres. Children
with speech disorders are characterized by a reduced level of general awareness of
the surrounding world, an insufficient level of development of cognitive processes,
their arbitrariness; the attention is characterized by a number of features: instability,
a lower level of voluntary attention indicators, difficulties in planning their actions.
Verbal memory is reduced, memorization productivity suffers, visual
perception lags behind the norm in development and is characterized by insufficient
formation of a holistic image of an object; in most cases, they have a low level
of development of letter gnosis: they have difficulty differentiating between normal
and mirror writing of letters, do not recognize letters superimposed on each other,
they have difficulties in naming and comparing letters that are similar graphically,
and even in naming letters of a printed code given in disarray. In this regard, many
children are not ready to master writing. When studying the features of orientation in
space, it turned out that children mainly have difficulty in differentiating the concepts
of “right” and “left”, denoting the location of an object, and also have difficulties in
orientation in their own body, especially when tasks become more complex.
Research by R.1. Lalaeva [4] shows that speech disorders negatively affect the
formation of mental operations of analysis and synthesis, comparison, generalization,
and abstraction. Children exhibit insufficient flexibility and dynamism of thought
processes, aslow rate of interiorization of mental actions, increased mental exhaustion,
and insufficient efficiency of thinking. Insufficient level of speech readiness causes
persistent and pronounced difficulties in mastering educational material, as well
as underdevelopment of the regulatory and communicative functions of speech. A
comprehensive diagnostic examination of preschool children with speech disorders,
conducted by L.S. Volkova and S.R. Ismailova [3], made it possible to identify
and describe the levels of speech readiness of children for school: The first group
included children with a very low level of speech readiness, which caused difficulties
in learning in a regular school. The second group included preschoolers whose level
of speech readiness was assessed as low. Children in this group can master the school
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curriculum, but only with additional correctional and pedagogical assistance. The
third group included preschoolers with an average level of speech readiness, who
did not have any pronounced and persistent difficulties in the process of mastering
the preschool and school curriculum. Children with a high level of speech readiness
made up the fourth group. They successfully study and master the program of a
regular educational school.

Scientists have proven that hand development is closely connected with
the development of speech and thinking of the child. In children with a number of
speech disorders, general motor deficiency is expressed to varying degrees, as well
as deviations in the development of finger movements. In a significant number of
children, motor deficiency is expressed in the form of poor coordination of complex
movements, uncertainty in reproducing precisely dosed movements, and a decrease
in the speed and dexterity of their execution. The greatest difficulties for children are
performing movements according to verbal instructions and especially a series of
motor acts.

Children with general speech underdevelopment have peculiarities in the
development of fine motor skills of the fingers. This is manifested in insufficient
coordination of the fingers (for example, when unbuttoning and buttoning buttons,
tying and untying shoelaces, ribbons, etc.). Weak motor development affects other
types of activities, such as drawing. Children with speech pathology have a unique
personality: low self-esteem, instability in the level of aspirations, and impaired
volitional regulation of behavior. Speech disorders are reflected in the level of
development of communication and cooperation: children do not know how to make
requests, ask questions during an explanation.

Conclusions on the analysis of professional literature

Children with speech disorders have a violation of all components of readiness
for school education. Defective speech activity leaves an imprint on the formation
of the intellectual sphere in children; they are characterized by a reduced level of
general awareness of the world around them; attention is characterized by instable,
a lower level of voluntary attention indicators, difficulties in planning their actions;
verbal memory is reduced, memorization productivity suffers; visual perception lags
behind the norm in development and is characterized by insufficient formation of
a holistic image of an object. Speech disorders negatively affect the formation of
mental operations of analysis and synthesis, comparison, generalization, abstraction.
Thus, an insufficient level of speech readiness causes persistent and pronounced
difficulties in mastering educational material.

Based on literary data, we put forward the goal: to determine the level of
psychological readiness for school of children with speech disorders.
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Research objectives: 1. To conduct an experimental study to identify the
characteristics of readiness for school of children with speech disorders; 2. To analyze
the obtained results and identify the characteristics of readiness for school education
of children with speech disorders of senior preschool age 6-7 years.

The study involved 10 children with general speech underdevelopment.

The following psychological methods were used: Kern-Jirasek Test -
objective: to identify the level of children’s intellectual readiness for school education;
“Encryption” Method - objective: to evaluate switching, stability, distribution and
volume of attention; “The Fourth Extra” Test (by E.L. Agaeva) - objective: to
determine the level of development of the classification operation; “Sequence of
Events” Method (proposed by A.N. Bernstein) - objective: to study the development
of logical thinking, speech and the ability to generalize; Finishing Drawing Figures”
Method (O.M. Dyachenko) - objective: to determine the level of development of
imagination in children aged 6-7 years, as well as their ability to create original
images.

Analysis of the results of the Kern-Jirdsek test.

The overall results of the level of formation of intellectual readiness are presented

in Fig. 1.
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Fig.1. Preschooler’s results on the Kern-Jirasek test

Based on the result presented in the diagram, we can draw the following
conclusions, that from the entire experimental group, none of the participants scored
the maximum number of points and did not show a high level of preparation for
school. 8 participants demonstrated a middle level, 2 participants - a low level of
school readiness. No one reached the level below the norm: the participants who
did a difficult and poor job with the second task, scoring 5 points each, managed the
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other two tasks quite easily and correctly, that is, they compensated for their overall
result.

Analysis of the results of the “Encryption” Method.

According to the results of the evaluation of such properties of attention, as
the ability of the child to concentrate on the task (stability of attention) and the ability
to move from one task to another, the highest level showed only one examinee out of
ten, filling 37 figures and making only one mistake. All results are shown in table 1.

Table 1. Preschoolers’ Results on the “Encryption” Method

S
Participants f; - - < g
AAR R R R R R
Number of filled
figures 26 | 22 | 32|29 | 31 | 37| 35|34 | 28 |27
Number of errors 1 2 1 2 2 1 2 1 2 2
made

The indicator of switching and distribution of attention, calculated according
to the formula, showed that none of the participants in the experiment reached the
high level, in 4 participants - medium level and in 6 children - low level of switching
and distribution of attention.
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Fig.2. Indices of the switching coefficient and attention distribution

The subject (6th child), who demonstrated the highest level of concentration
on completing a task (stable attention) and the ability to switch from one task to
another, was at an average level when calculating the indicator of switching and
distribution of attention.

Analysis of the results on the Fourth Extra method.

Having heard the conditions for completing the task, the children were
happy. It seemed that the children were already familiar with this task and completed
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it quite often. Therefore, the participants in the experiment did not experience any
difficulties, and it took them little time to complete the task.

Fourth extra method
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Fig.3. The result of the task carried out using the “Fourth Extra” method.

It can be concluded that if you systematically carry out any task, over time
children will easily and effortlessly complete it. Performing a familiar task brings
children pleasure and in a stressful situation gives them confidence in their knowledge
and abilities, which slightly increases their self-esteem.

Result of the study of the “Sequence of Events” method

All children coped with the first part of the task, laying out the correct
sequence of pictures, with ease. The second part, composing an oral story based on
the plot pictures, caused difficulties for most participants.

sequence of events method
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Fig.4. Children’s results on the “Sequence of Events” method

Only 3 participants composed a grammatically correct and logical story. The
vocabulary of these children is more extensive than that of the other participants. The
remaining participants showed an average level of speech development, they coped
with the task with the help of leading questions.
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The result on the method Finishing Drawing Figures
In table 2, we reflected the number of points scored by all participants of the
experiment.
Table 2. Children’s scores on the “Finishing Drawing Figures” method

Participants

Vi Oth

2 S
N SN

8

|7 chila
o 3rd

|5
7 7

© 6th
7,
© 8th

8 8 8

Number of points

In general, the participants of the experiment coped with the task, no one
showed a low result. None of the children reached a high level, no one drew the
images in such a way as to create a single composition. Six children drew several
objects in such a way as to combine them into one plot; the rest of the participants
simply depicted individual objects, but with various additions. All the participants
liked the condition of the task itself, since it was noticeable that all the children like
to draw.

General analysis of the results of the study for all the methods used.

By conducting a general analysis of the results of the study for all the methods
used, we can assess the intellectual level of school readiness of children with general
speech underdevelopment who took part in the experiment.

level of school readiness (%)
10

® high level = medium = low level

Fig.5. Overall school readiness rate of participants across all methods (% ratio).

General conclusions

Having calculated the data obtained above, we can say that 20 percent of the
children in the entire group showed a high level of readiness for school. The majority
of the participants in the test group turned out to be at an average level of readiness
for school, which amounted to 70 percent of the total number of children. A low level
of readiness for school occupies 10 percent of all participants, which in quantitative
calculation is equal to one person. From this, we can conclude that the participant who
scored the lowest number of points needs additional psychopedagogical assistance

188



in preparing for school in order to improve his intellectual level, as well as intensive
speech therapy work to overcome or reduce the severity of speech disorders.
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Abstract The development of socio-emotional competencies is a fundamental
aspect of modern education, significantly affecting students’ academic and professional
success. These competencies include emotional self-regulation, empathy, resilience, and the
ability to interact effectively with others. Studies show that integrating these aspects into the
curriculum enhances academic performance, reduces problematic behaviors, and increases
students’ psychological well-being. This article analyzes the theoretical framework of socio-
emotional competencies, research objectives, and methodology, presenting the results of an
applied study on the effectiveness of educational programs focused on their development.

Keywords: socio-emotional skills, education, emotional intelligence, personal
development, educational psychology.

Rezumat Dezvoltarea competentelor socio-emotionale reprezintda un aspect
fundamental al educatiei moderne, avand un impact major asupra succesului scolar si
profesional al elevilor. Aceste competente includ autoreglarea emotionala, empatia, rezilienta
si abilitatea de a interactiona eficient cu ceilalti. Studiile arata ca integrarea acestor aspecte in
curriculum contribuie la imbunatatirea performantei academice, reducerii comportamentelor
problematice si cresterii bunastarii psihologice a elevilor. Acest articol analizeazd cadrul
teoretic al competentelor socio-emotionale, obiectivele si metodologia cercetarii, prezentand
rezultatele unui studiu aplicat privind eficacitatea unor programe educationale axate pe
dezvoltarea acestora.

Cuvinte-cheie: competente socio-emotionale, educatie, inteligentd emotionala,

dezvoltare personald, psihologie educationala.

Cadrul teoretic
Competentele socio-emotionale sunt definite ca ansamblul de abilitati necesare
pentru recunoasterea si gestionarea emotiilor, mentinerea relatiilor interpersonale si
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luarea deciziilor responsabile. Literatura de specialitate evidentiaza rolul educatiei
socio-emotionale in dezvoltarea rezilientei, imbunatatirea rezultatelor scolare si
cresterea motivatiei intrinseci.

Modelul CASEL (Collaborative for Academic, Social, and Emotional
Learning) a fost dezvoltat in anii 1990 de cétre un grup de cercetatori si educatori
interesati de integrarea competentelor socio-emotionale in educatie. Organizatia
CASEL a fost fondata oficial in 1994, avandu-l ca principal promotor pe Joseph
E. Zins, unul dintre cei mai influenti autori in domeniul invatarii socio-emotionale.
Modelul a fost conceput pentru a oferi un cadru structurat de dezvoltare a abilitatilor
esentiale care contribuie la succesul scolar, profesional si personal al elevilor. Modelul
CASEL reprezinta un cadru comprehensiv pentru dezvoltarea competentelor socio-
emotionale in sistemul educational. Acesta se axeaza pe cinci domenii esentiale:

1. Autocunoastere —implica recunoasterea emotiilor proprii, constientizarea
punctelor forte si a limitarilor, dezvoltarea increderii in sine si a unui
mindset de crestere.

2. Autoreglare — vizeaza gestionarea emotiilor, controlul impulsurilor,
adaptabilitatea si perseverenta in fata provocarilor.

3. Constientizare sociald — se referd la capacitatea de a demonstra empatie,
de a intelege perspectivele celorlalti si de a recunoaste diversitatea
sociala si culturala.

4. Abilitati relationale — implicd dezvoltarea comunicdrii eficiente,
cooperdrii, gestiondrii conflictelor si credrii unor relatii sdndtoase si
constructive.

5. Luarea deciziilor responsabile — se concentreazd pe abilitatea de a lua
decizii etice si constructive, ludnd in considerare binele individual si
colectiv.

CASEL promoveaza integrarea acestor domenii in procesul educational prin-
tr-o abordare sistemica, care include implicarea profesorilor, parintilor si comunitatii.
Cercetarile arata ca aplicarea modelului CASEL contribuie la Tmbunétatirea perfor-
mantelor academice, la reducerea comportamentelor problematice si la cresterea
bunastarii emotionale a elevilor (CASEL, 2013).

Studiile recente subliniaza importanta educatiei socio-emotionale in dezvol-
tarea abilitatilor esentiale pentru succesul personal si academic al elevilor, demon-
strand impactul sau asupra gestiondrii emotiilor, relatiilor interpersonale si compor-
tamentului scolar. Conform studiului realizat de Durlak et al. (2011), programele de
educatie socio-emotionald au un impact semnificativ asupra imbunatatirii autoregla-
rii emotionale si reducerii nivelului de anxietate in randul elevilor.
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Cercetarile lui Elias (2006) subliniazd, de asemenea, importanta educatiei

socio-emotionale in imbunatatirea relatiilor interpersonale. Potrivit studiului lui

Zins et al. (2004), dezvoltarea competentelor socio-emotionale are un efect pozitiv

asupra succesului academic, demonstrand ca elevii care 1si gestioneaza emotiile si

relatiile interpersonale au performante superioare la scoala. De asemenea, cercetarile

lui Greenberg et al. (2003) aratd ca interventiile educationale axate pe competente

socio-emotionale contribuie la reducerea comportamentelor disruptive, scdzand

riscul comportamentelor antisociale si imbunatatind climatul scolar.

Intrebarile de cercetare

I.

Cum influenteaza dezvoltarea competentelor socio-emotionale
performanta scolara a elevilor?

Care sunt cele mai eficiente strategii educationale pentru dezvoltarea
acestor competente?

In ce misurd educatia socio-emotionali contribuie la reducerea
comportamentelor problematice in randul elevilor?

Ce impact are dezvoltarea competentelor socio-emotionale asupra
increderii 1n sine si relatiilor sociale ale elevilor?

Obiectivele cercetarii

1.

Evaluarea impactului unui program educational axat pe dezvoltarea
competentelor socio-emotionale asupra performantei academice a
elevilor.

Identificarea celor mai eficiente metode pedagogice utilizate pentru a
sprijini dezvoltarea acestor competente.

Analiza relatiei dintre dezvoltarea competentelor socio-emotionale si
diminuarea comportamentelor disruptive sau problematice in mediul
scolar.

Determinarea influentei educatiei socio-emotionale asupra motivatiei
scolare si asupra dezvoltarii unei imagini de sine pozitive la elevi.
Propunerea unor recomandari pentru imbunatatirea strategiilor
educationale bazate pe dezvoltarea competentelor socio-emotionale in
sistemul de Tnvatamant.

Prin aceasta cercetare, ne propunem sa oferim date relevante pentru

imbunatatirea practicilor educationale, punand accent pe beneficiile unei abordari

integrate a competentelor socio-emotionale in procesul de invatare.
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Metodologia cercetarii

Pentru a analiza impactul dezvoltarii competentelor socio-emotionale asupra
elevilor, am realizat un studiu aplicat pe un esantion de 200 de elevi din Tnvatamantul
gimnazial si liceal. Studiul a fost desfasurat pe parcursul unui an scolar si a inclus atat
metode cantitative, cét si calitative pentru a obtine o imagine complexa a efectelor
interventiei educationale.

Designul cercetarii
Cercetarea a fost de tip longitudinal, comparativ, avand o abordare quasi-
experimentala. Elevii au fost impartiti in doua grupuri:
e Grupul experimental (100 de elevi) — au participat la un program
structurat de dezvoltare a competentelor socio-emotionale.
e Grupul de control (100 de elevi) — au urmat doar curriculumul standard,
fara interventii suplimentare.

Esantionul

Esantionul a inclus 200 de elevi din clasele VII-XII, provenind din doua
unitati scolare din mediul urban. Selectia participantilor s-a realizat printr-o metoda
de esantionare stratificatd, luand In considerare criterii precum varsta, mediul familial
si performantele scolare anterioare.

Interventia educationala

Programul de dezvoltare a competentelor socio-emotionale a fost implementat
pe parcursul a sase luni si a inclus activitdti structurate bazate pe modelul CASEL.
Interventia a cuprins:

o Ateliere de gestionare a emotiilor (ex. recunoasterea emotiilor, strategii

de autoreglare);

o  Exercitii de dezvoltare a empatiei si constientizarii sociale;

e  Tehnici de comunicare si rezolvare a conflictelor;

e Sesiuni de luare a deciziilor responsabile.

Metode de colectare a datelor

Datele au fost colectate prin urmatoarele metode:

e Chestionare auto-raportate — aplicate la inceputul si sfarsitul programului
pentru a masura schimbarile in competentele socio-emotionale;

e Observatie directa — realizatd de cadrele didactice, monitorizand
comportamentele elevilor in contexte educationale si sociale;
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e Interviuri semi-structurate — cu elevii si profesorii, pentru a obtine o
perspectiva mai profunda asupra impactului programului;

e Analiza rezultatelor scolare — compararea performantelor academice
inainte si dupa interventie.

Metodele de analiza a datelor

o Datele cantitative au fost analizate statistic prin teste de comparatie (testul t
pentru esantioane dependente si independente) pentru a determina
semnificatia diferentelor dintre grupuri.

o Datele calitative au fost codificate tematic pentru a evidentia principalele
schimbari observate in comportamentele elevilor.

Rezultatele cercetarii

Rezultatele studiului arata o corelatie pozitiva semnificativa intre dezvoltarea
competentelor socio-emotionale si imbunatatirea performantei scolare, reducerea
comportamentelor problematice si cresterea increderii in sine. Analiza statistica,
realizata folosind testul t pentru esantioane dependente si independente, a indicat
diferente semnificative intre grupul de interventie si grupul de control.

In ceea ce priveste gestionarea emotiilor, elevii care au participat la program
au raportat o imbunatatire semnificativd a autoreglarii emotionale, cu un rezultat
t(199) =4.89 si p <.001. Aproape 78% dintre participanti au demonstrat o capacitate
mai buna de a-si gestiona emotiile 1n situatii stresante, indicand un impact pozitiv al
programului asupra echilibrului lor emotional.

In ceea ce priveste relatiile sociale, 74% dintre participanti au declarat ca au
imbunatatit relatiile cu colegii si profesorii, ceea ce sugereazd o dezvoltare notabila
a abilitatilor sociale. Testul t a relevat o diferentd semnificativa, cu t(198) = 5.21 si
p=.002.

Elevii din grupul experimental au inregistrat o crestere semnificativd a
performantei scolare, cu o crestere de 32% a mediei notelor (t(197) = 5.87, p <
.001), indicand o legatura stransa intre competentele socio-emotionale si succesul
academic. Comportamentele disruptive au scazut cu 36% in grupul de interventie,
cu t(196) = 6.14 si p <.001, iar increderea in sine a crescut semnificativ, 81% dintre
elevi raportand o perceptie mai pozitiva asupra propriei persoane (t(195) = 5.42,
p <.001).

Rezultatele sugereaza un impact semnificativ al programului asupra gestionarii
emotiilor, relatiilor sociale, performantei scolare, comportamentului si increderii in
sine, subliniind necesitatea integrarii educatiei socio-emotionale in scolile noastre.
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Concluzii

Educatia socio-emotionald este esentiala pentru dezvoltarea armonioasa
a individului, avand un impact direct asupra echilibrului emotional, succesului
academic siintegrarii sociale. Rezultatele cercetarii evidentiaza faptul ca elevii care au
beneficiat de un program structurat de formare a competentelor socio-emotionale au
inregistrat imbunatatiri semnificative in gestionarea emotiilor, dezvoltarea relatiilor
interpersonale, performantele scolare si reducerea comportamentelor problematice.
Analiza rezultatelor evidentiaza eficienta programelor de dezvoltare a competentelor
socio-emotionale, sustinand necesitatea integrarii acestora in curriculumul scolar.
Impactul pozitiv se reflecta atat in sfera academica, cat si in dimensiunea personala si
sociald a elevilor, demonstrand ca un sistem educational care promoveaza inteligenta
emotionald poate contribui la formarea unor tineri echilibrati, motivati si capabili
sd navigheze cu succes provocdrile vietii. Atelierele dedicate autocunoasterii si
gandirii pozitive au avut un impact considerabil asupra modului in care elevii isi
percep valoarea personald. Raportul CASEL (2013) confirma faptul ca educatia
socio-emotionala contribuie la dezvoltarea unei identitdti pozitive si a rezilientei in
fata provocarilor. Aceste rezultate sunt sustinute de cercetari conexe. De exemplu,
un studiu meta-analitic realizat de Durlak et al. (2011) a ardtat cd programele de
invatare socio-emotionald Tmbundtitesc performanta academicd cu pand la 11%.
Greenberg et al. (2003) subliniaza ca interventiile in educatia socio-emotionala
reduc problemele comportamentale si cresc adaptabilitatea sociala a elevilor. In plus,
conform Elias (2006), elevii cu competente socio-emotionale dezvoltate manifesta
un nivel mai ridicat de motivatie scolard si un angajament sporit fatd de invatare.
Studiul subliniaza necesitatea unor politici educationale care sd sprijine integrarea
acestor competente in curriculum, astfel incat fiecare elev sa beneficieze de un
mediu educational favorabil dezvoltarii personale si profesionale. De asemenea, este
esentiald implicarea profesorilor si parintilor n acest proces, pentru a crea un climat
de sustinere si colaborare. Educatia socio-emotionald nu este doar o componenta
complementard a invatamantului, ci un pilon fundamental al formarii unei societati
echilibrate si prospere.

Referinte bibliografice
1. Collaborative for Academic, Social, and Emotional Learning (CASEL). (2013).
2013 CASEL guide: Effective social and emotional learning programs — Preschool
and elementary school edition. https://casel.org
2. Durlak, J. A., Weissberg, R. P., Dymnicki, A. B., Taylor, R. D., & Schellinger, K. B.
(2011). The impact of enhancing students’ social and emotional learning: A meta-

195


https://casel.org

analysis of school-based universal interventions. Child Development, 82(1), 405—
432. https://doi.org/10.1111/j.1467-8624.2010.01564.x

3. Elias, M. J. (2006). The connection between social-emotional learning and
academic achievement. In G. G. Bear & K. M. Minke (Eds.), Children's needs I1I:
Development, prevention, and intervention (pp. 55—68). National Association of
School Psychologists.

4. Greenberg, M. T., Weissberg, R. P, O’Brien, M. U., Zins, J. E., Fredericks,
L., Resnik, H., & Elias, M. J. (2003). Enhancing school-based prevention and youth
development through coordinated social, emotional, and academic learning. American
Psychologist, 58(6-7), 466—474. https://doi.org/10.1037/0003-066X.58.6-7.466

5. Zins, J. E., Weissberg, R. P., Wang, M. C., & Walberg, H. J. (Eds.). (2004). Building
academic success on social and emotional learning: What does the research say?

Teachers College Press.

196



CONVERGENTE INTERDISCIPLINARE IN PREDAREA ISTORIEI
ROMANILOR SI A ISTORIEI UNIVERSALE

INTERDISCIPLINARY CONVERGENCES IN THE TEACHING
OF ROMANIAN HISTORY AND WORLD HISTORY

Angela LISNIC, dr.conf.

Universitatea Pedagogica de Stat ,,Jon Creanga”
https://orcid.org/0000-0002-1975-0413
lisnic.angela@upsc.md

CZU: 37.016:94(498+100)
DOI: 10.46727/c.11-04-2025.p197-204

Abstract The subject of this research is focused on demonstrating the interdisciplinary
similarities that emerge in the teaching and learning of the school subject Romanian and
universal history. The relevance of such an approach is determined by the expansion of
the information field on the one hand and the need to integrate academic knowledge from
different disciplines within the discipline Romanian and universal history on the other. The
study analyzes the theoretical aspects of the subject addressed and at the same time provides
examples of practical applications of the similarities that exist between school subjects.

Keywords: theoretical concept, school history, historiographical issues, theoretical

models of teaching.

Rezumat Subiectul cercetarii date este axat pe demonstrarea similitudinilor
interdisciplinare care se contureaza in predarea Invatarea disciplinei scolare istoria romanilor
si universald. Actualitatea unei astfel de abordari este determinata de extinderea campului
informational pe de o parte si pe de altd parte necesitatea integrarii cunostintelor academice
din diferite discipline in cadrul disciplinei istoria romanilor si universald. In studiu se
analizeaza aspectele teoretice a subiectului abordat si totodatd se aduc exemple de aplicari
practice a similitudinilor ce exista intre disciplinele scolare.

Cuvinte-cheie: concept teoretic, istorie scolard, probleme istoriografice, modele
teoretice de predare.

”Cel mai puternic argument pentru interdisciplinaritate

este chiar faptul ca viata nu este impartita pe discipline”
(John M. Culkin)
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Motivul si actualitatea invatarii interdisciplinare

Reiesind din faptul ca predarea istoriei, fie ca ne referim la istoria romanilor
sau la istoria universald, nu trebuie sa fie o simpla Insiruire de date si evenimente
izolate ci presupune utilizarea notiunilor, surselor, structurilor si conceptelor prin
care se cunoaste aceastd istorie. lar pentru a capta cu adevarat interesul elevilor
si pentru a le oferi o intelegere profunda a trecutului, este esential sd adoptdm o
abordare interdisciplinara In aceasta cunoastere a istoriei. Aceastd abordare nu doar
imbogateste procesul de invatare, dar evidentiaza si legaturile intrinseci dintre diverse
aspecte ale existentei umane, atat in context national, ct si global. Inca in anii 80
a secolului XX L.D. Hainaut in studiu sau ,,Programe de invatamant si educatie
permanentad” sustine ca interdisciplinaritatea ,, acordd mai multa importanta omului
care merge decat drumului pe care il urmeaza. Astazi disciplinele sunt invadate de un
gigantism care le indbusa, le abate de la rolul lor simplificator si le inchide in impasul
hiperspecializarii...”.[ 5.] Totodatd L. D. Hainaut apreciazd importanta unei astfel de
abordari prin faptul ca o astfel de abordare ,,Ofera oportunitati de dezvoltare pentru
toti elevii, in acord cu potentialul individual”. [5]. Studiile in cercetari pedagogice
actuale indica spectru de aplicare a aspectelor interdisciplinare care prin conceptia
si viziunile sale demonstreaza actualitatea si oportunitatea abordarii acestui subiect.
De la Hainaut L.D [5], continuand cu Frank, R. interdisciplinaritatea contureaza
ideile fundamentale privind aceastd subiect.[6] Cercetatorul Klein J. in studiile
sale fundamenteaza abordarea interdisciplinard si traseaza elementele teoretice si
elementele constitutive ale acestei abordari. .[8]. Studii care de fapt demonstreaza
valoarea si importanta acestei abordari in demersul didactic contemporan din spatiu
roménesc a lui Milcu, St., Staicovici, V. Si a lui .Nicolescu, B [ 10, 11].
Totodata este necesar sa mentionam studiile Jula, A. care demonstreaza corelarea
dintre interdisciplinaritate si transdisciplinaritate, definind factori cresterii calitatii
invatdmantului universitar [7.] Cele mai relevante studii la acest subiect trebuie totusi
mentionate studiile Ciolan, L. sub indrumarea caruia au fost elaborate un curriculum
trans disciplinar, insotit de un ghid pentru invata cros curriculard [2, 3] si prezentarea
unor concepte fundamentale in viziune trans disciplinara in spatiul noi didactici [4].
Desigur ca examinarea studiilor privind interdisciplinaritatea este vasta si variata ne-
am referit la cele mai relevante si accesibile [1] si care contin elemente praxiologice
pentru demonstrarea similitudinilor ce existd in abordarea interdisciplinard si

disciplina istoria romanilor si universala in invatadmantul preuniversitar.
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Abordarea invitarii interdisciplinare:
similitudini si intersectii disciplinare

Rezultand din faptul ca interdisciplinaritatea este o interactiune intre doua
sau mai multe discipline, care poate sa mearga pana la integrarea continuturilor,
termenelor, metodelor, procedeelor si a altor domenii din aceiasi arie curriculard sau
din arii diferite; care prin cercetarea problemelor depdsesc granitele unor discipline
concrete, solutionare acestor probleme necesita colaborarea mai multor discipline;
metode; conceptelor. Trecerea in revista a disciplinelor scolare permite sa identificim
interactiunile interdisciplinare intre astfel de discipline cum este istoria romanilor
si universald si limba si literatura romana, intre istorie si geografie, intre istorie si
sociologie, intre istorie si limbi moderne. In cadrul lectiilor de istoria romanilor
si universald invatarea interdisciplinard este posibild de aplicat prin integrarea
conceptelor, unor continuturi tematice, metode, procedee intre istorie si geografie,
literatura romana/ universald, limbi moderne, chimie, biologie, etc. Aceasta abordare
este posibila din perspectiva antropologicd pentru intelegerea migratiune in timp si
spatiu, analiza influentei sociale asupra evenimentelor istorice, analiza economica
integrarea datelor demografice in analiza economica, evaluarea impactului economic
asupra evenimentelor istorice. Totodatd corelarea interdisciplinare este posibila din
perspectiva sociologicd pentru examinarea dinamicii grupurilor sociale, impactul
normelor sociale asupra evolutiilor istorice, a datelor demografice in vederea
stabilirii impactului demografiei asupra dezvoltarii sociale si economice, si tendintele
populatiei care influenteaza migratia.(fig. 1)

Abordarea Interdisciplinard in Studiul Istoriei
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Fig. 1. Abordarea interdisciplinard in studiul istoriei
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Conexiunea interdisciplinara a iistoriei si geografiei

Una dintre cele mai evidente similitudini interdisciplinare se regaseste in
conexiunea cu geografia. Intelegerea contextului geografic — relief, clima, resurse
naturale — este cruciald pentru explicarea cauzelor migratiile pe parcursul istoriei,
dezvoltarea asezdrilor, strategiile militare si chiar evolutia culturilor, atat in istoria
romanilor, cat si in cea universala. De exemplu, la subiectul de migrare cand explicdm
expansiunea Imperiului Roman vom cauta sa evidentiem influenta accesului la Marea
Mediterana a etniilor si popoarelor in epoca antica. Un alt moment 1l putem mentiona
la tema ,,formarea statelor medievale romanesti” in care este evident de a realiza o
legatura dintre specificul asezdrii geografice ale muntilor Carpatilor si migrarile care
au avut loc pe aceste teritorii in epoca medievala. Astfel geografia nu doar ca oferd un
cadru fizic pentru desfasurarea evenimentelor istorice, dar demonstreaza influenta si
interactiunile dintre diferite culturi. Resursele naturale disponibile intr-o regiune pot
determina prosperitatea economica si, implicit, stabilitatea politica. Astfel, regiunile
bogate in resurse au fost adesea tinte ale migratiilor si conflictelor, iar acest lucru
este valabil atat pentru spatiul romanesc, cat si pentru alte zone ale lumii. Analiza
geografica este esentiald pentru o intelegere profunda a istoriei. Conexiunile dintre
geografie si evenimentele istorice ne ajutd sa intelegem nu doar cum s-au desfasurat
lucrurile, ci si de ce au avut loc anumite schimbari si evolutii in societatile umane.
Similitudinile evidentiate confirma necesitatea aplicarii acestor interactiuni in diverse
proiecte, activitati si exercitii pentru implementare in demersul didactic. (fig.2)

Factori care influenteaza evenimentele istorice
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Fig. 2 Conexiuni Interdisciplinare intre Geografie si Istorie
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Istoria, literatura si arta

Interdisciplinaritatea o atestam si in conexiunea dintre literatura, arta si
istorie care ofera, de asemenea, perspective valoroase in descoperirea si intelegerea
trecutului. Deoarece operele literare si creatiile artistice sunt oglinzi ale epocilor
trecute, reflectdnd mentalitati, valori sociale si evenimente istorice. Analiza
epopeile antice si cronicilor medievale romanesti aldturi de romanele istorice
universale poate oferi o intelegere mai nuantata a perioadelor istorice respective.
Stilurile arhitecturale, pictura sau sculptura sunt marturii ale evolutiei societatilor
si ale influentelor culturale reciproce. Prin analiza cronicilor medievale romanesti,
a epopeilor antice si a romanelor istorice universale, putem obtine o viziune mai
profunda asupra contextului istoric si cultural in care au fost create aceste opere. De
exemplu, cronicile pot reflecta conflictele politice, relatiile interumane si normele
sociale ale epocii, oferind o imagine complexd a vietii cotidiene. Epopeile Antice
cum ar fi “Iliada” si “Odiseea”, nu sunt doar povesti de aventura, ci si studii ale
caracterului uman si ale valorilor culturale. Aceste lucrdri au influentat profund
literatura ulterioard si continua sa fie relevante in analiza societatilor contemporane.
Ele ne ajuta sa intelegem cum miturile si legendele au modelat identitatile nationale
si culturale, oferind un cadru pentru explorarea temelor universale precum onoarea,
curajul si sacrificiul. Romanele istorice universale de la cele scrise de Victor Hugo la
cele de Tolstoi, oferd o perspectiva asupra modului in care literatura poate interpreta
si recontextualizare a evenimentelor istorice. Aceste lucrari nu doar cd recreeaza
atmosfera epocilor trecute, dar si analizeaza impactul acestora asupra individului si
societatii. Prin intermediul personajelor si al intrigilor, cititorii pot explora dilemele
morale si sociale care au persistat de-a lungul timpului. Doar o simpld examinare a
operelor din literatura romana ne trimite la asa romane istorice: cum ar fi “Alexandru
Lapusneanul” si “Doamna Chiajna” de Costache Negruzzi, nuvele istorice care
prezintd figuri marcante si evenimente din istoria Moldovei. “Fratii Jderi” de Mihail
Sadoveanu sunt o trilogie monumentala ce exploreaza epoca lui Stefan cel Mare.
“Neamul Soimarestilor” de Mihail Sadoveanu este un roman istoric important, in care
evenimentele romanului sunt plasate in Moldova secolului al XVII-lea. “Ciuleandra”
de Liviu Rebreanu, care desi nu este strict un roman istoric, exploreaza aspecte ale
societatii romanesti din perioada interbelica, cu referiri la traditii si mentalitati; iar
“Padurea spanzuratilor” de Liviu Rebreanu, romanul psihologic cu actiunea plasata
in timpul Primului Rdzboi Mondial, ofera o perspectiva asupra experientei soldatilor
romani din Austro-Ungaria. Nu putem trece de poezia cu continut istoric asa cum ar
fi poeziile “Pasa Hassan”, “Scrisoarea I11”, “Mircea cel Batran” de Mihai Eminescu.
Prin poezii cu tematica istoricd, se evoca figuri si evenimente importante din trecutul
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romanesc. lar multimea de poezii patriotice din diverse perioade, exprima momente
istorice sau sentimentul national. Genurile literare nu pot nici fard examinarea
operelor dramaturgice cum ar fi “Rézvan si Vidra” de Bogdan Petriceicu Hasdeu ce
constituie o drama istorica important, nevorbind de piese de teatru cu teme istorice ale
unor autori ca Camil Petrescu (“Act venetian”), Lucian Blaga (“Mesterul Manole”).
lar din literaturd universald ne putem referi la romane istorice ale lui Walter Scott,
de exemplu ,,Waverley” (1814), in care atestim evenimentele din timpul revoltei
iacobine din 1745 in Scotia; ,,Guy Mannering” (1815), care este o poveste in care
subiectul se desfasoara in Scotia secolului al XVIII-lea, cu elemente de mister si
aventurd.; “Cei trei muschetarii” si alte romane de Alexandre Dumas, “Notre-Dame
de Paris” si “Mizerabilii” de Victor Hugo care ne ofera un context istoric si social
al Frantei din secolul 18-19, “Quo Vadis” de Henryk Sienkiewicz in care 1n detalii
se descrie procesul de in crestinare din perioada Romei antice, “Contele de Monte
Cristo” de Alexandre Dumas, care analizeazd contextul istoric al Frantei post-
napoleoniene. Ca si Tn dramaturgia romaneasca se incadreaza dramaturgia universala
cu tenta istoricd prin piese de William Shakespeare cu teme istorice, de exemplu,
“Richard al I1I-lea”, “Tulius Caesar”.(fig. 3)

Stilurile arhitecturale, pictura si sculptura sunt, de asemenea, esentiale pentru
intelegerea evolutiei culturale. Fiecare stil arhitectural reflectd nu doar tehnologia
si materialele disponibile, ci si valorile estetice si sociale ale vremii. De exemplu,
arhitectura gotica, cu catedralele sale impunatoare, simbolizeaza nu doar credinta
religioasa, ci si puterea si influenta Bisericii in Evul Mediu. Pictura si sculptura, prin
temele si tehnicile lor, oferd o privire asupra preocuparilor si aspiratiilor societatii,
de la reprezentarea divinitatii la explorarea umanismului.

Corelatia dintre Istorie si Literaturd

| 1
[ : Il ivanhoe

hanhoe exploreazd
valg

/ = unlversale prin

roman.

v 5i Vidra [ | ] Richard al IlI

lea

Fig. 3 Interconexiunea intre istorie cultura si literatura
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Istoria si economia

Economia este un alt domeniu crucial pentru demonstra interconexiunilor
interdisciplinare ale istoriei. Astfel sistemele economice, comertul, productia si
distributia resurselor au modelat cursul istoriei. De exemplu studierea relatiilor
comerciale ale Tarilor Roméne cu Imperiul Otoman sau cu Europa Centrala se
aseamdnd cu analiza rutelor comerciale antice sau a impactului revolutiei industriale
asupra societatilor occidentale.(fig.4).

Evolutia Impactului Economic

Rute Comerciale
Antice

Impactul Revolutiei
Relatii Comerciale Industriale

Fig.4 Interconexiune intre istorie si economie

in concluzie

Interdisciplinaritatea in studiul istoriei romanilor si universale este esentiald
pentru o intelegere profundad si nuantatd a trecutului. Prin integrarea abordarii
inter si trans disciplinare a diferitelor discipline, elevii pot obtine o viziune
mai complexa asupra evenimentelor istorice si a impactului lor asupra societatii
contemporane. Aceastd abordare nu doar ca Imbunatateste calitatea cercetdrii
istorice, dar si contribuie la formarea unei societdti mai bine informate si mai
constiente de propriul sdu trecut. Adoptarea unei perspective interdisciplinare in
predarea istoriei romanilor si universale nu doar ca face materia mai atractiva si
relevanta pentru elevi, dar le permite sa dezvolte o gandire critica si o intelegere
holistica a trecutului. Identificarea similitudinilor dintre evenimentele si procesele
istorice din context national si global imbogdteste semnificativ experienta de
invatare si contribuie la formarea unor cetdteni constienti de mostenirea culturala
comund a umanitatii deoarece este mai mult decat o simpla formula de politete;
este o recunoastere a valorii interactiunilor umane.
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Abstract: Contemporary education promotes innovative approaches that transcend
the rigid boundaries between disciplines, facilitating contextualized learning with real-
life applicability. This article analyzes the integration of interdisciplinary strategies in
teaching, highlighting their benefits in fostering students’ critical thinking skills. The study
explores both the theoretical foundations of interdisciplinarity and concrete examples of
its implementation in the teaching of exact and natural sciences. Furthermore, it discusses
the challenges faced by educators, such as limited resources, curriculum rigidity, and the
need for continuous professional development. Finally, the article offers solutions and
recommendations for optimizing interdisciplinary strategies within the instructional process.
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Rezumat: Educatia contemporand promoveaza abordédri inovatoare care sa
depaseasca granitele rigide dintre discipline, facilitdnd o Invatare contextualizata si aplicabila
in viata reald. Acest articol analizeaza integrarea strategiilor interdisciplinare in predare,
evidentiind beneficiile acestora in dezvoltarea gandirii critice la elevi. Studiul exploreaza
atat aspectele teoretice ale interdisciplinaritatii, cat si exemple concrete de implementare
in predarea stiintelor exacte si ale naturii. Totodata, sunt discutate provocdrile pe care le
intampina cadrele didactice, precum lipsa resurselor, rigiditatea curriculumului si necesitatea
formarii continue a profesorilor. In final, se propun solutii si recomandari pentru optimizarea
strategiilor interdisciplinare in procesul didactic.

Cuvinte-cheie: Interdisciplinaritate, gandire critica, predare integrata, didactica
stiintelor, metode inovatoare de invétare.
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In contextul globalizirii si al digitalizarii accelerate, educatia traditionala,
bazata pe discipline izolate, devine tot mai inadecvata pentru formarea unor tineri
adaptati lumii actuale [1; 2]. Abordarea interdisciplinara raspunde acestor provocari,
oferind oportunitati pentru Invatare contextualizata, creativitate si gandire critica [3; 4].

Gdandirea critica, definita de unii cercetatori [5; 6] ca proces cognitiv superior
de analiza si argumentare, este esentiald in educatia moderna [7; 8]. In contexte
interdisciplinare, ea este consolidata prin investigarea problemelor reale din multiple
perspective [9; 10].

Scopul studiului este de a analiza modul in care strategiile interdisciplinare
aplicate in Invatamantul preuniversitar contribuie la dezvoltarea gandirii critice.

Obiectivele vizeaza: fundamentarea teoreticd, analiza relatiei cu gandirea
critica, identificarea bunelor practici, evaluarea barierelor si formularea de
recomandari pentru politici educationale eficiente.

Din perspectiva fundamentelor teoretice ale interdisciplinaritatii in predare,
am analizat conceptul de interdisciplinaritate in educatie.

Astfel, interdisciplinaritatea reprezintd un concept pedagogic complex,
care implica integrarea cunostintelor si metodelor din mai multe discipline pentru
a intelege si a rezolva probleme din lumea reala [2; 3]. Aceasta depaseste granitele
rigide ale disciplinelor traditionale si promoveaza o abordare holisticd a Tnvatarii.

Potrivit lui Cerghit [11], interdisciplinaritatea in educatie favorizeaza
formarea unui tip de gandire sistemica, flexibila, capabila sa conecteze concepte
din arii stiintifice diferite. In acest fel, procesul educational devine mai apropiat de
realitatea cotidiand si mai relevant pentru elevi.

Un exemplu practic ar fi: La clasa a VII-a, tema ,,Poluarea apelor” poate fi
abordata interdisciplinar astfel:

e Biologie — impactul poludrii asupra ecosistemelor acvatice;

e Chimie — compozitia chimica a poluantilor;

e Geografie — sursele geografice ale poluarii;

e Educatie civica — responsabilitatea cetiteneasca privind protectia

mediului.

Din perspectiva metodologica, integrarea disciplinelor stiintifice se
realizeaza prin modele multidisciplinare, interdisciplinare si transdisciplinare, fiecare
avand niveluri diferite de coeziune curriculard [1; 4]. Modelul multidisciplinar
abordeaza teme comune separat (ex. ,,Energie” in Fizica, Biologie, Tehnologie),
cel interdisciplinar combind continuturi intr-un demers unitar (ex. ,,Apa — resursa
vitala”), iar cel transdisciplinar conecteazd invdtarea la viata reald (ex. proiect de
reciclare cu comunitatea).
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O alta componentd metodologica este relatia dintre predarea interdisciplinara
si dezvoltarea gandirii critice. Prin urmare, predarea interdisciplinara ofera un cadru
propice pentru formarea gandirii critice, deoarece solicitd elevilor sd analizeze
probleme din perspective multiple, sd identifice conexiuni si sa formuleze solutii
originale [6; 5]; iar gindirea critica, asa cum este definita de Neacsu [8], presupune
nu doar acumularea de informatii, ci si evaluarea acestora In contexte variate.
Abordarile interdisciplinare solicitd exact aceste procese, intrucat presupun:

¢ analizarea surselor diverse;

o formularea de ipoteze;

o luarea de decizii argumentate;

e colaborarea 1n echipe eterogene.

De exemplu: Un proiect interdisciplinar despre ,,Inteligenta artificiald in viata
cotidiand” poate implica elevii 1n activitati care combind TIC, matematica, filosofie
si limba romana. Elevii trebuie sa:

 explice concepte tehnologice (TIC);

« analizeze implicatii etice (filosofie);

e dezvolte eseuri argumentative (limba romana);

e interpreteze date (matematica).

In aceastd ordine de idei, cercetitorii Huber, 2001; Marzano et al., 2001;
Neacsu, 2010; Chis, 2005; Gardner, 2011 sustin cd metodele interdisciplinare
stimuleaza dezvoltarea gandirii critice si competentelor transversale, avand un
impact pozitiv asupra capacitatii de analiza si aplicare practica a cunostintelor
[9;12; 8; 1; 3].

Totodata, invatarea prin proiecte si studiul de caz favorizeaza colaborarea,
argumentarea logica si transferul cognitiv [8; 9; 12], iar investigatia stiintifica
dezvoltd abilitdti metacognitive si stiintifice esentiale pentru societatea
cunoasterii [1; 3].

Astfel, aceste metode sustin o gandire criticd activa, pregatind elevii pentru
decizii rationale si responsabile 1n viata. Totodata, predarea interdisciplinara, sustinuta
de metode active si colaborative, favorizeaza invatarea profunda si pregateste elevii
pentru provocarile societatii contemporane. Este esential, insd, ca aceste abordari
sa fie sprijinite de un cadru curricular flexibil i de formarea continua a cadrelor
didactice.

Un element metodologic de integrare interdisciplinard sunt metodele active
de Invatare care se afld in centrul abordarii interdisciplinare, intrucat implica elevii
in procesul de cunoastere, stimulandu-le initiativa, gindirea criticd si capacitatea
de colaborare [9; 12]. Dintre acestea, problematizarea, investigatia si invatarea
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prin proiecte se dovedesc deosebit de eficiente in predarea integrata a stiintelor. De
exemplu: Problem-based Learning (PBL). Elevii primesc o problema reala: ,,Cum
putem reduce consumul de plastic intr-o comunitate scolara?”. Rezolvarea implica:

o analiza chimica (compozitia plasticului),

o evaluare geografica (impactul asupra mediului),

e propuneri de politici civice,

o redactare de campanii (limba romana).

Implementarea predarii integrate este ilustrata eficient prin studii de caz din
scolile internationale si nationale. [atd un exemplu relevant:

Studiu de caz — ,,Orasul viitorului”

Clase: a [X-a—a X-a

Discipline: Matematicd, Geografie, Informatica, Arte vizuale

Activitate: Elevii au creat un model de oras inteligent, planificand

infrastructura, folosind harti digitale si dezvoltand aplicatii interactive.

Impact: Proiectul a dezvoltat atat abilitdti STEM, cat si gandire critica si

creativitate.

In acest context metodologic, tehnologiile digitale joaca un rol fundamental
in facilitarea Invatdrii interdisciplinare, oferind instrumente care permit accesul la
informatie, colaborare in timp real si prezentarea vizuala a ideilor [10; 12].

Prin urmare, platforme educationale precum Google Classroom, Padlet sau
Jamboard sprijina proiectele colaborative, in timp ce softurile de vizualizare a datelor
(ex. GeoGebra, Excel, Google Earth) permit analiza si interpretarea informatiei din
multiple perspective. De exemplu: Intr-un proiect despre ,,Calitatea aerului in orase”,
elevii au utilizat aplicatii mobile pentru masurarea nivelului de poluare, au analizat
datele in Excel si au creat prezentari video explicative.

Astfel, in Tabelul 1, sintetizim urmatoarele:

Tabel 1. Utilizarea tehnologiilor digitale in proiectele interdisciplinare

Tehnologie digitala Functie educationala Exemple de utilizare
Google Earth Analiza geospatiala S'tud_lu fl ¢ caz despre migrafii
’ si clima

Padlet / Jamboard Brainstorming colaborativ O‘r'gal'llzarea ideilor pe teme
stiintifice

Canva / PowerPoint | Prezentare vizuala EXpOZ.ml. tematice
interdisciplinare

Google Sheets / Excel |Analiza de date Evaluarpa impactului
energetic

Asadar, tehnologiile digitale nu doar sustin predarea integrata, ci pot
transforma procesul de invatare intr-unul colaborativ, vizual si centrat pe elev, in acord
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cu obiectivele dezvoltarii gandirii critice si cu cerintele societatii informationale.
Desi beneficiile interdisciplinaritatii sunt bine documentate, aplicarea sa in scolile
romanesti este limitatd de bariere institutionale (curriculum fragmentat, evaluare
strict disciplinard, birocratie), profesionale (formare insuficienta, lipsa ghidajului) si
logistice (resurse precare, infrastructurd inadecvata).

In continuare, propunem un chestionar elaborat special pentru cadrele
manageriale din institutiille de invatdmant, care vizeaza constatarea integrarii
strategiilor interdisciplinare in Tnvatare ca provocdri si oportunitati pentru dezvoltarea
gandirii critice la elevi.

Chestionar
Integrarea strategiilor interdisciplinare in dezvoltarea giandirii critice
(pentru cadre manageriale)
I. Obiective: Chestionarul urmareste evaluarea nivelului de cunoastere si
aplicare:
e aabordarilor interdisciplinare,
e arelatiei acestora cu dezvoltarea gandirii critice,
e autilizarii metodelor active si a integrarii tehnologiei digitale, precum si
¢ identificarea barierelor institutionale si logistice in procesul educational.

II. Chestionar (scor pe o scara de la 1 la 5, unde 1 = Deloc; 5 = in foarte
mare masura)

Nr. |Intrebare Criteriu evaluat | Punctaj 1-5
In ce misuri este inteles si aplicat |Nivelul de

1 conceptul de interdisciplinaritate in |constientizare a HINEIEE
cadrul institutiei dumneavoastra? conceptului
Ce frecventd au activitatile de Gradul de

2 invatare care implicd colaborarea colaborare HINEIEE
intre discipline? interdisciplinarad
Ce modele de abordare utilizati
preponderent in scoald? (selectati): |,. .

3 a) Multidisciplinar Tlp.u ri de modele alJb[Jc
b) Interdisciplinar aplicate

p

¢) Transdisciplinar
Activitatile interdisciplinare Eficienta perceputa

4 contribuie la dezvoltarea gandirii in raport cu HININEE
critice la elevi? gandirea critica
In ce masuri se aplicd metode Utilizarea

5 precum: p.rotilenvlatlzarea', ' metodelor active HINEINE
investigatia, invatarea prin proiecte?
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In ce misuri este integrata Gradul de
6 |tehnologia digitala in activititile o 10]0010]
. Lo ’ digitalizare
interdisciplinare?
Ce bariere institutionale (ex.
7 !1psa fonnaf 1, 11.psa tlmpulul)“ Obstacole percepute | Raspuns liber
influenteaza aplicarea strategiilor
interdisciplinare? (enumerati)
Ce bariere logistice (ex.
g8 |° C}.np amente, spafil, Interne ) existd Resurse disponibile |Raspuns liber
in implementarea activitatilor
interdisciplinare?
Exista o politica institutionala Viziunea
9 |clard de promovare a L OO0 ud
) TR manageriald
interdisciplinaritatii?
Ce oportunitati identificati in .
LT Perspective de < .
10 |dezvoltarea interdisciplinard a Raéspuns liber
s : dezvoltare
curriculei?
III. Grila de interpretare a punctajului (items 1, 2, 4, 5, 6, 9)
Scor total Nivel de integrare Interpretare
6—12 Redus Necesita initiere si formare
. Exista initiative, dar sunt
13-21 Mediu punctuale
Interdisciplinaritatea
22-30 Avansat este parte din cultura
organizationalad

IV. Recomandari pentru utilizare

a cadrelor didactice.

si parteneriate externe.

Chestionarul se aplicd anual, ca parte a autoevaludrii institutionale.
Se poate corela cu Planul de dezvoltare institutionala si formarea continua

Raspunsurile pot ghida elaborarea de proiecte educationale interdisciplinare

Aplicat unui esantion de 185 cadre de conducere din Republica Moldova,

chestionarul a generat urmatoarele rezultate:

Rezultatele releva un tablou mixt, cu o pondere dominanta a nivelului mediu

de integrare (45%), ceea ce sugereaza cd majoritatea institutiilor sunt intr-un stadiu

intermediar de adoptare a strategiilor interdisciplinare, cu initiative punctuale sau

aplicate doar In anumite contexte curriculare.

Aspecte pozitive (nivel avansat — 25%): Un sfert dintre cadrele manageriale

integreaza interdisciplinaritatea ca element al culturii institutionale, valorifica

metodele active si tehnologia digitala, fiind potentiale modele de buna practica.
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Cadre de conducere

25% 30%
Nivel redus

Nivel mediu

Nivel avansat
45%

Fig. 1. Nivelul de integrare a strategiilor interdisciplinare
in dezvoltarea gandirii critice

Semnale de alarma (nivel scazut — 30%): Un procent semnificativ indica un
nivel redus de integrare, asociat cu lipsa formarii, bariere institutionale si logistice,
precum si aplicarea deficitara a metodelor care dezvolta gandirea critica.

Zona de progres (nivel mediu — 45%): Institutiile din aceasta categorie sunt
in tranzitie, cu initiative inconstante, dar au cel mai mare potential de evolutie prin
sprijin managerial, formare si diseminarea bunelor practici.

Prin urmare, se va impune un program national de formare manageriald axat
pe interdisciplinaritate si gandire critica, alaturi de crearea unei retele de scoli resursa
pentru mentorat si diseminare de bune practici. La fel, este necesara revizuirea
cadrului curricular in sensul sustinerii strategiilor interdisciplinare si investitii in
infrastructura digitala, precum si alocarea timpului necesar colaborarii intre profesori.

In context, ca si oportunititi si recomandiri pentru dezvoltarea predarii
interdisciplinare am remarca faptul cd dezvoltarea predarii interdisciplinare nu
depinde doar de initiativa cadrelor didactice, ci si de existenta unui ecosistem
educational care sprijind inovatia, colaborarea si aplicabilitatea cunostintelor.

In acest sens, integrarea interdisciplinara in educatie poate fi semnificativ
amplificatd prin politici publice coerente, centrate pe elev si orientate spre dezvoltarea
competentelor-cheie.

Pentrua sustine tranzitia citre o educatie integrata sirelevanta pentru societatea
contemporana, se propun urmatoarele recomandari de politicd educationala:

e Introducerea oficiala a modulelor transdisciplinare in curriculumul
national, care sd abordeze teme de actualitate intr-un mod holistic si
contextualizat [1];

e Regandirea sistemului de evaluare, prin valorizarea produselor finale
interdisciplinare — portofolii, proiecte, studii de caz — ca expresie a
competentelor dobandite [6];
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e Alocarea de resurse financiare pentru proiecte scolare colaborative,
prin programe precum PNRR, Erasmus+ si alte initiative europene sau
nationale care sustin inovatia educationala [10].

Aceste masuri ar contribui la consolidarea unui sistem educational flexibil,

relevant si echitabil, capabil sa pregdteasca elevii pentru provocarile unei societati
bazate pe cunoastere si cooperare. Totodata, prioritdtile vizeaza: masurarea progresului
cognitiv, analiza perceptiilor elevilor si monitorizarea performantei scolare.

In concluzie, mentiondm ca interdisciplinaritatea reprezintd o directie

strategicd esentiald pentru educatia secolului XXI. Implementarea sa eficientd
presupune politici vizionare, formare continud si evaludri autentice, cu scopul de a
forma elevi competenti, reflexivi si adaptabili. Astfel, interdisciplinaritatea nu mai
este o optiune marginald, ci o necesitate imperativa, care face procesul educational
mai relevant si mai profund, pregatind elevii sa actioneze responsabil intr-o societate
complexa.

10.
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Abstract: This article highlights the importance of developing personal autonomy
in children with Autism Spectrum Disorders (ASD), which is essential for social integration
and reducing adult dependence. It analyzes common challenges such as communication
difficulties, self-care problems, behavioral rigidity, and lack of initiative. The paper presents
validated strategies like TEACCH and ABA, token systems, errorless learning, and modern
tools such as digital apps, educational robots, and augmented reality.
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Introduction

In recent decades, there has been a significant increase internationally
in the number of children diagnosed with Autism Spectrum Disorders (ASD).
According to data provided by international health organizations, the prevalence of
ASD has risen from 1 in 150 children in 2000 to approximately 1 in 36 in 2023,
which poses considerable challenges for educational and public health systems.
[16] This trend necessitates a continuous reevaluation of educational and therapeutic
methods dedicated to these children, especially regarding the development of
personal autonomy — an essential component in acquiring independence and
social integration. Personal autonomy is not only a functional skill but also a major
indicator of quality of life and potential community integration. For children with
ASD, acquiring autonomy is often delayed or affected by specific difficulties, such
as communication problems, behavioral rigidity, or dependence on adults. In this
context, it is vital that educational and therapeutic interventions focus on developing
functional autonomy tailored to the individual needs of each child.[6, p.788]. Since
developing autonomy in children with ASD requires a complex, multidimensional
approach based on collaboration among family, school, and specialists, the topic of
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this research becomes particularly relevant both theoretically and practically. The
aim of this article is to analyze and systematize effective intervention methods and
strategies, highlighting best practices that contribute to increasing independence in
children with ASD in daily activities.

The main goal of this research is to analyze and identify the most effective
methods and strategies to support the development of personal autonomy in children
diagnosed with Autism Spectrum Disorders (ASD). By integrating theoretical
frameworks with validated practical approaches, the objective is to highlight those
educational and therapeutic interventions that significantly contribute to increasing
the functional independence of these children in everyday life. The specific objectives
of the research are:

e  Theoretical analysis of the concept of personal autonomy and how it

influences the development of children with ASD.

e Identification of the main difficulties faced by children with ASD in
developing personal autonomy.

e  Exploration of educational and therapeutic strategies used to support the
independence of children with ASD (e.g., TEACCH, ABA, PECS).

e Evaluation of successful programs implemented nationally and
internationally for the development of personal autonomy in children
with ASD.

e Formulation of practical recommendations for teachers, parents, and
specialists to improve the autonomy of children with ASD.

Background of the study

Through these objectives, the research aims to contribute to the theoretical
and practical foundation of a coherent educational approach adapted to current
requirements in the field of special psycho-pedagogy. This research is based on an in-
depth documentary analysis of specialized literature, as well as a systematization of
the most relevant methods and strategies used in educational and therapeutic practice
for developing personal autonomy in children with ASD. Personal autonomy is a
fundamental element of human development, reflecting the individual's ability to make
their own decisions, act according to personal values, and assume responsibility for the
consequences of their choices. In children with Autism Spectrum Disorders (ASD),
the development of autonomy is often negatively influenced by specific cognitive,
emotional, and social traits, which requires individually tailored educational and
therapeutic interventions.[10, p.45]. In specialized literature, autonomy is defined
variously depending on the theoretical perspective adopted. For example, Ryan and
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Deci (2000) define personal autonomy as "a personality trait that influences how an
individual relates to the physical and social environment."[12, p.70]. An integrative
definition of autonomy includes both cognitive and emotional dimensions. Russell
& Bakken, 2006, apud Albu, 2007, define autonomy as "the ability to think, feel, and
make decisions independently," showing that the process of developing autonomy
is not only rational but also involves emotional and motivational self-regulation.
[1, p.6]

In practice, children diagnosed with ASD face a range of difficulties that limit
the process of acquiring personal autonomy. These problems stem from characteristics
such as behavioral rigidity, communication difficulties, sensory deficits, or problems
in emotional regulation and organizing daily activities. Understanding these obstacles
is essential for developing effective interventions. One of the most frequent barriers
1s the deficit in communication and social interaction, which affects the child's
initiative, ability to ask for help, negotiate, or actively participate in community life.
Additionally, difficulties in self-care and daily activities — such as dressing, feeding,
or personal hygiene — significantly limit the child's functional independence. These
activities require good motor coordination and understanding of task sequences, skills
often deficient in ASD cases [7, p.117] Moreover, dependence on adults and lack of
initiative represent another problematic aspect. Many children with ASD constantly
rely on adult guidance and avoid taking responsibility for their own actions. This
lack of initiative may be caused by anxiety, cognitive rigidity, or difficulties in
emotional self-regulation [6]. Added to this are problems of planning, organization,
and self-regulation, as autonomy requires the ability to manage daily activities, make
decisions, and evaluate the outcomes of one’s actions. Without developed executive
functions, the child may become dependent on constant support. Behavioral rigidity
and resistance to change also significantly reduce opportunities for exploration and
assuming new tasks, hindering the autonomous learning process. The family plays
a fundamental role in developing personal autonomy in children and adolescents
with autism spectrum disorders. Parental well-being and the quality of family
relationships significantly influence the process by which the child learns to manage
daily activities independently and develop independence skills. A supportive and
balanced family environment provides the child with the security and support
necessary to progressively take on responsibilities and strengthen autonomy [9].

Early identification of these problems and the application of structured,
personalized interventions can significantly contribute to developing personal
autonomy. In this context, theoretical foundations provide a solid basis for
understanding and effective intervention. These difficulties are not definitive but
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require specialized, long-term, and individually adapted interventions. According to
Caldwell (2003), personal autonomy refers to the ability of a competent person to
manage their own life and make informed decisions based on available information
and circumstances.[4] Other perspectives in the literature highlight the complex
nature of this concept, correlating it with dimensions such as psychological, moral,
and social self-regulation. Greenberger (1984, apud Albu, 2008) describes autonomy
through essential attributes such as self-confidence, work orientation, and identity
formation.[3, p.100]. Thus, Aviram and Yonah (2004) state that “personal autonomy
represents the ability of the person to choose, direct, supervise, and revise actions
and goals,” emphasizing that an autonomous individual can control their own life
and act rationally to achieve set objectives. Autonomy is viewed not only as freedom
of action but also as an active process of control, evaluation, and adjustment of one’s
behaviors and goals.[2] Psychologists such as Jean Piaget, Erik Erikson, Richard Ryan,
and Edward Deci have emphasized the role of autonomy in personality formation
and intrinsic motivation. Piaget considers that autonomy develops progressively
alongside cognitive maturation through four stages: sensorimotor, preoperational,
concrete operations, and formal operations. Thus, autonomy increases with the
development of logical and abstract thinking.[11, p.83] Erikson, in his psychosocial
development theory, places autonomy in the “Autonomy vs. Shame and Doubt” stage
(ages 1-3), considering that appropriate support during this period is essential for
consolidating confidence and initiative. Lack of such support may lead to inhibition
and dependence on adults.[11, p.110] The Self-Determination Theory, formulated
by Ryan and Deci (1985), identifies autonomy as a fundamental psychological need
alongside competence and relatedness. Autonomy supports intrinsic motivation and
active involvement in learning and personal development processes. Autonomy is
also considered a personality trait formed by assimilating the values and norms of
the environment.[12] Authors such as Bandura, Schiopu, Ryan, and Deci describe
autonomy as the result of interactions between the individual and the social,
educational, and cultural context. In this perspective, autonomy involves the ability
to set personal goals and act independently from external pressures.[3, p.12] L.S.
Vygotsky emphasizes the importance of social interactions in skill development
through the concept of the “Zone of Proximal Development” (ZPD), highlighting the
adult's role in supporting the child to gradually achieve independence. This perspective
shows that through guided interactions and adequate support, the child can learn and
internalize cognitive strategies that allow autonomous problem-solving and decision-
making.[14] Thus, from Vygotsky’s perspective, a well-structured and adapted
educational environment — one that encourages communication, collaboration, and
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meaningful interactions — not only stimulates the child’s cognitive development but
also promotes the acquisition of personal autonomy, preparing them to become an
independent individual capable of managing daily tasks. Therefore, the development
of personal autonomy cannot be understood solely through theory but requires
concrete practical application adapted to the particularities of each child with ASD.

Data extraction and data synthesis

We will analyze a series of useful strategies, validated in practice, which
have proven effective in supporting the autonomy of children with ASD, whether
through behavioral interventions, structured methods, digital technologies, or
innovative solutions such as educational robots. The TEACCH Method (Treatment
and Education of Autistic and Communication-related Handicapped Children). This
is an educational and therapeutic program developed in the 1970s at the University
of North Carolina, specifically designed for individuals with Autism Spectrum
Disorders (ASD). By clearly organizing space, time, and activities, children can
learn to anticipate what comes next, feel safe, and complete tasks independently.
TEACCH leverages the child's interests and reduces anxiety, thus facilitating the
development of autonomy. [8, p.87] Errorless learning involves guiding the child so
they respond correctly from the start. Prompts (verbal, physical, gestural, visual) are
used to support the desired behavior, and their gradual fading encourages autonomy.
[8, p.80] Token Economy System involves awarding tokens (chips, points, symbols)
for appropriate behaviors or task completion. Accumulating these tokens provides
access to preferred rewards. The system develops self-discipline, motivation,
and self-regulation abilities. [8, p.86] The Premack Principle (“First... then...”)
motivates the child to complete a less preferred task to gain access to a preferred
activity. Consistent application of this principle helps develop routine, increases
frustration tolerance, and encourages initiative. [8, p.68] Educational Technology
and Digital Solution is a mobile applications such as Choiceworks or First Then
Visual Schedule support organizing daily activities through visual aids and reminders.
Virtual Reality (VR) and Augmented Reality (AR) technologies allow simulation of
real-life scenarios (e.g., shopping) in controlled and safe environments, reinforcing
functional autonomy. [19] Additionally, the activity schedule program developed
by specialists Lynn McClannahan and Patricia Krantz at the Child Development
Institute in Princeton represents a structured and effective intervention method
aimed at supporting the development of personal autonomy in children with ASD.
The method involves using a visual support—usually a ring binder or board—
containing a sequence of pictures or words indicating the activities to be performed.
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Each visual element is a discriminative cue to initiate an action, and the child is
guided step-by-step to execute tasks independently without continuous adult verbal
prompts. This strategy helps the child gain not only the ability to carry out household
or play activities but also skills to transition between tasks, make decisions, and
manage their own time. [7]. The impact of using activity schedules is significant.
Studies have shown that this method contributes to increased independence, reduced
problematic behaviors, improved social skills, and enhanced decision-making ability.
Children can also be taught to initiate social interactions, choose preferred activities,
and even self-administer rewards, which promotes a higher level of autonomy and
active participation in daily and community life. The Milo robot was invented by the
American company RoboKind, founded by Fred Margolin and his team of engineers
and education and technology specialists. Milo was created to support children with
ASD in learning social and emotional skills. The robot uses facial expressions, body
language, and structured interactions to help identify and express emotions. It is
estimated that more than 20,000 children have directly benefited from interactions
with Milo in educational and therapeutic intervention programs. [17]. The Kaspar
robot, developed at the University of Hertfordshire, is a small-sized robot designed to
facilitate social interaction and structured play among children with autism. Through
simple movements and facial expressions, Kaspar helps children practice interaction
skills, thereby strengthening self-confidence and autonomy. Games and interactions
with Kaspar can contribute to the development of self-organization skills and
increase confidence in personal decisions. [18]. Interactive robots facilitate learning
of social and emotional skills through structured interactions, facial expressions, and
body language. They can reduce social anxiety and stimulate the child's participation
in autonomous learning activities. [13]. The use of robots in therapy for children
with ASD has become an innovative and promising direction in psycho-pedagogical
intervention. Analyzed studies highlight that robots—whether humanoid, animal-
like, interactive toys, or educational platforms—play a crucial role in supporting the
social, emotional, and communicative development of children with ASD. [13]. One
of the most important benefits of robots is their ability to stimulate essential social
behaviors such as eye contact, joint attention, imitation, and emotional expression.
Robots like NAO, Keepon, PARO, or ZECA have been successfully used to initiate
spontaneous social interactions, indirectly fostering the child’s relationship with
adults around them. Thus, robots become a true "social pivot" facilitating triadic
communication—between child, robot, and adult. [5]. Additionally, robots can act as
teaching and behavior modeling tools, offering children predictable and safe contexts
to practice skills like listening, speaking, movement imitation, or facial expression.
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During structured play sessions, children engage actively, develop autonomy, and
increase cooperation abilities. Interaction with robots also contributes to language
development, with many children showing significant increases in the number of
words spoken and better participation in dialogue. [5]. It is very important that
interventions aimed at developing autonomy in children with ASD be personalized,
consistent, and structured, taking into account each child's specific needs. Effective
strategies support the child in acquiring essential functional skills, reducing adult
dependence, and encouraging active participation in daily life.

Conclusions

The theoretical and documentary analysis conducted in this research
highlighted several effective interventions supporting personal autonomy in
children with ASD. Applying these methods, adapted to each child's particularities,
can significantly contribute to increased functional independence, reduced adult
dependence, and the development of social, emotional, and cognitive skills. Among
the most effective strategies identified are structured educational methods such as
TEACCH and the Premack principle, which offer a predictable framework based
on concrete steps, visualization, and repetition, facilitating the assimilation of
autonomous behaviors. Furthermore, the use of assistive technologies—mobile
applications, augmented reality, and educational robots—has proven to be a valuable
complement in the educational process, stimulating the child’s motivation, interaction,
and learning in controlled and engaging environments. Likewise, methods such as
token economy, errorless learning, and prompt use have been effective in cultivating
self-discipline, strengthening self-regulation capacity, and encouraging positive
behaviors in children with ASD. International programs like “Autism Independent
Living” and “Life Skills Training” highlight the efficiency of personalized and
structured interventions in developing autonomy for children with ASD, especially
in everyday activities. [15] Research also shows that constant and well-coordinated
collaboration among family, school, and specialists is a decisive factor in achieving
sustainable functional autonomy. Personal autonomy is an essential goal in the
developmental process of a child with ASD, having a direct impact on quality of life,
social integration, and preparation for adult life. Although children with ASD face
significant difficulties in gaining autonomy—from communication challenges to
behavioral rigidity—these challenges can be managed through specialized, coherent,
and personalized interventions. The conclusions of the research indicate that the
most effective results are obtained when interventions combine rigorous structure
(e.g., ABA, TEACCH), intrinsic motivation (e.g., Premack principle, token system),
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visual support (e.g., pictograms, apps), and educational technology (e.g., social
robots, AR/VR). Moreover, the success of autonomy development is closely linked to
active family involvement and continuous training of teaching staff. To maximize the
impact of these strategies, it is recommended to develop individualized educational
programs tailored to the child’s developmental level, as well as integrating modern
technologies into the therapeutic process. It is also necessary to expand social and
professional inclusion programs for adolescents and young adults with ASD so that
the autonomy developed in childhood is consolidated and maintained long-term.
In conclusion, the autonomy of a child with ASD is not an unreachable ideal but
a possible and achievable goal when interventions are well chosen, consistently
applied, and supported by a coherent educational and family network.
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Abstract: The present paper examines the issue of the psychological security of
the military and the perspectives of strengthening their psychological security from the
perspective of training a military resilient to external factors and effective in professional
activity. The formation of the psychological security of the military is a necessary objective
to create a strong personality that can face challenges. Psychological security carries the
main task of providing opportunities for meeting and developing the needs of servicemen in
a sense of security, in maintaining and improving self-esteem, in recognition from society, in
self-actualization, etc., which will allow maintaining performance of each individual, team
and society as a whole, to resist discouragement, anxiety, stress and despair.

Keyword: security, psychological safety, psychological security, military, resilience,
psychological health.

Rezumat: Lucrarea de fatd examineazad problematica securitatii psihologice a
militarilor si perspectivele consolidarii acesteia din perspectiva formarii unui militar rezilient
la factorii externi si eficient in activitatea profesionald. Formarea securitatii psihologice
a militarilor reprezintd un obiectiv necesar pentru crearea unei personalititi puternice,
capabile sa faca fatd provocarilor. Securitatea psihologica are ca sarcind principald oferirea
oportunitatilor pentru satisfacerea si dezvoltarea nevoilor militarilor legate de sentimentul
de sigurantd, mentinerea si imbunatatirea stimei de sine, recunoasterea din partea societatii,
autoactualizarea etc., ceea ce va permite mentinerea performantei fiecarui individ, a echipei
si a societatii in ansamblu, precum si rezistenta la descurajare, anxietate, stres si disperare.

Cuvinte-cheie: securitate, sigurantd psihologica, securitate psihologica, militari,
rezilientd, sanatate psihologica.

Introducere

Problema securitatii psihologice a militarilor a fost mereu in vizorul pregati-
rii militare, dar a devenit din ce in ce mai importanta Tn ultimii ani.

Conceptul de ,,securitate” in cercetarile stiintifice este definit ca stare de pro-
tectie a intereselor vitale ale individului, societatii si statului impotriva amenintarilor
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interne si externe. Limitarea nevoii de securitate (ca stare de sigurantd) si securitate
(ca sistem de masuri de prevenire a amenintarilor) este unul dintre factorii de stres si
de aflare a unei persoane intr-o situatie de combatere.

Abordarea securitatii psihologice la militari din perspectiva securitatii natio-
nale implica evidentierea unor definitii ce ar oferi claritate in abordarea conceptului
de securitate psihologica si aplicabilitatea acestui concept in mediul militar, al for-
telor armate.

In Legislatia Republicii Moldova cu referire la sectorul de securitate si apara-
re nationala este mentionata Strategia Securitatii Nationale care defineste politica de
securitate a Republicii Moldove ca fiind ,,un ansamblu de concepte, norme juridice
si actiuni orientate spre promovarea si protejarea intereselor nationale prin identifi-
carea, prevenirea si contracararea amenintarilor si a riscurilor cu impact asupra secu-
ritatii statului” [5, p.11]. Evident este faptul ca intr-un stat securizat si populatia este
securizata, iar cei care stau la paza acestui stat cu prioritate trebuie sa fie in securitate.

Tot in acest act se vorbeste despre lipsa unui “document exhaustiv care sa
defineasca/explice in detalii politica de securitate. Totodata, existd o serie de acte
si documente juridice care ne permit sd conturdm o imagine generald cu privire la
politica de securitate nationald, inclusiv interesele nationale, amenintarile, riscurile,
obiectivele, mecanismele de implementare, institutiile si mandatele acestora in do-
meniul dat” [5, p. 11].

Definirea conceptului de securitate psihologica si siguranta psihologica

In acceptiunea moderna securitatea psihologicd este inteleasd ca fiind o
constientizare de sine pozitivad, bunastarea sa emotionald, intelectuala, personala si
sociald in conditii socio-psihologice specifice, precum si absenta unor situatii de a
provoca daune psihologice individului incalcarea drepturilor sale [3].

Siguranta psihologica in sensul cel mai larg al cuvantului inseamna o
atitudine constienta, reflexiva si eficientd a unei persoane fata de conditiile de viata,
asigurandu-i echilibrul si dezvoltarea mentala. In cazul militarilor, aceasta inseamna
ca militarul este pregatit subiectiv pentru orice schimbari externe, inclusiv faptul ca
modificarile pot fi neprevazute si coincidenta circumstantelor nefavorabile precum
este situatia militarilor aflati pe campul de lupta. Aceasta inseamna, de asemenea,
ca o persoana este constientd atat de conexiunile sale obiective cu realitatea, de
implicarea sa obiectiva in fiecare situatie actuala, cat si de atitudinea sa subiectiva
fata de ceea ce se intampla - in sentimentele, gandurile, intentiile sale in legaturad cu
aceasta situatie, in legdturd cu componente si / sau caracteristici individuale [1].

Siguranta psihologica este, de asemenea, luata in considerare ca forma a unui
sistem integral de procese, al carui rezultat este corespondenta nevoilor, valorilor,

223



capacititilor subiectului cu caracteristicile reflectate ale realitatii. In acelasi timp,
diferite componente ale sistemului (procese, imagini, valori etc.) pot actiona ca
determinanti ai dezvoltarii sale in ansamblu si pot indeplini functii subordonate sau
conducatoare in diferite etape ale formarii securitatii psihologice [3].

Cu alte cuvinte, siguranta psihologicd depinde de securitatea psihologica a
persoanei ce constituie un scut si determind gradul de vulnerabilitate psihologica.
Problemele sigurantei psihologice in perioada de schimbare a structurii socio-
economice, crizei economice, crizei geopolitice si a instabilitatii societatii sunt de o
relevanta deosebitd. Ea reprezinta cea mai importanta conditie pentru manifestarea
deplind aunei persoane in activitatea sa, pastrarea si Intarirea sanatatii sale psihologice,
pentru a pastra integritatea psihica. Sanatatea psihologicd, la randul ei, este baza
vitalittii, o conditie pentru succesul in viata si o garantie a bundstarii subiective [3].

Sunt realizate multe cercetdri asupra factorilor externi care provoaca
vulnerabilitate psihologicd si traume ale personalitatii copilului, adolescentului,
tanarului, adultului [1, 2, 3, 4], insa lipsesc studii care ar scoate in evidenta factorii
ce provoaca vulnerabilitatea psihologicd a militarilor, care sunt asa-numitii ,,factori
de risc” ce prezintd un pericol psihologic pentru sdnatatea fizicd si mentald a
militarului. Astfel de studii ar contribui la identificarea, intelegerea si reducerea
impactului acestor factori. O singura incercare de a clasifica toti micro- si macro-
factorii posibili care ameninta siguranta psihologica a militarilor nu va fi recunoscuta
de savantii In domeniul psihologiei ca fiind complet satisfacatoare. Pe de alta parte, o
astfel de clasificare finala a factorilor de amenintare nu este posibila nici din motive
de individualitate, nici din cauza constantei personalitatii. Cu alte cuvinte, aceeasi
situatie poate fi perceputd ambiguu nu numai de oameni diferiti, dar chiar si de aceeasi
persoana poate fi evaluata ca fiind sigur-neutru-periculos in diferite situatii ale vietii,
implicit de cdtre un militar care este expus stresului mult mai des, are responsabilitéti
si obligatiuni ce referire la securitatea statald si a poporului [3].

In acest sens, este nevoie de o analizi mai detaliatdi a caracteristicilor
psihologice individuale ale personalitdtii militarilor, contribuind la senzatia si
manifestarea sigurantei psihologice a personalitatii, indiferent de factorii care
o afecteaza. Intr-o astfel de abordare, siguranta psihologicad a unei persoane se
manifestd precum ,, capacitatea ei de a mentine stabilitatea intr-un mediu cu anumite
tipare, inclusiv cele cu influente traumatice, rezistenta la influente interne si externe
distructive si se reflectda in experienta securitatii sale / nesiguranta intr-o anumitd
situatie de viata ” [3].

Stiinta modernd are materiale extinse cu referire la diferite aspecte ale
sigurantei psihologice. In acceptiunea psihologicd existd urmitoarele abordari
principale pentru studiul sigurantei umane [3]:
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Mediul fizic: influentele obiective externe, surse de pericol si sigurantd se
afla la nivelurile de impact provocate de om, dezastrele naturale, la nivelul micro-
mediului - conditiile nefavorabile de activitate la locul de munca. Obiectul pericolului
reprezintd siguranta corpului fizic, rezultatul este o stare somatica (integritate fizica),
o stare psihosomatica etc.

Mediul psihologic: sursele de pericol sunt amenintari politice, socio-
economice, impactul informational la nivel de macrosocietate, manipulare, insulta,
bullying, mobbing, amenintdri etc. Obiectul pericolului reprezintda siguranta unei
persoane ca obiect de influentd, psihicul, constiinta, comportamentul sau, rezultatul
este o stare disfunctionala psihologica.

Subiectul pericolului este ,,persoana”. Or, sursele de pericol pentru individ
reprezinta totalitatea caracteristicilor individuale psihologice si spiritual — morale,
inclusiv, atitudinea fatd de lume, de sine si de altii. Obiectul pericolului — siguranta,
este o persoand ca obiect de influentd, psihicul sdu, constiinta, comportamentul,
rezultatul este sanatatea psihologica [7].

Aceasta directie este una dintre cele mai promitatoare, deoarece vizeaza
persoana (subiectul) in totalitatea caracteristicilor sale psihologice individuale,
sistemul opiniilor sale, viziuni asupra lumii, atitudini fatd de lume si sine care creeaza
0 anumita resursd, potential, un set de oportunitti ce ajutd la depasirea diferitelor
tipuri de influente adverse pentru a-i asigura securitatea [1, 4].

Elementele componente ale sigurantei psihologice

Siguranta psihologicad este considerata securitatea unei persoane, aldturi de
conditii de siguranta externe, interne, care includ elemente din experienta subiectului,
la care se adaugd capacitdti si disponibilitati de a recunoaste, prevedea si evita
pericolele, sugerand cel putin posesia de cunostinte, strategii si abilitdti adecvate, un
anumit nivel de dezvoltare a abilitatilor perceptive, mnemonice, intelectuale si de alta
naturd, precum si o motivatie formata pentru a-si satisface nevoia de securitatea [3].

Structura sigurantei psihologice include: atitudinea subiectului (fatd de sine,
societate, ceilalti), satisfactia sa fatd de viata si activitatea sociala, care creeaza un
spatiu de protectie impotriva amenintarilor. In acest context, recomandim sa fie
realizate studii empirice in diverse structuri ale Fortelor Armate pentru a investiga
atitudinea subiectiva a militarilor fatd de sine, ceilalti si societate; satisfactia lor
fata de viatd si activitatea profesionald; starea lor subiectiva de bine; reprezentarea
sociald a securitatii statale, a apararii patriei etc.

Astfel, siguranta psihologica este o stare de echilibru dinamic al relatiei
subiectului cu lumea, el Tnsusi, ceilalti, activitatea si satisfactia sa, corespunzatoare
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diferitelor influente (amenintatoare) ale lumii externe si interne. Siguranta psihologica
permite subiectului sa 151 mentind integritatea, sa se dezvolte pe sine, sa se preocupe
de dezvoltarea personald pe parcursul vietii, sa-si realizeze propriile obiective si
valori In procesul existentei sale.

Criteriile de sigurantd psihologicd sunt determinate de caracteristicile
psihologice individuale ale unei persoane manifestate intr-o anumita situatie, si
experienta individuald a unei persoane. lar varietatea criteriilor de siguranta este
determinatd de conditiile relatiilor umane cu mediul. Unul dintre criteriile de
sigurantd definitorii este integritatea unei persoane: fizica, psihologica, mentalad
(inclusiv spirituald). Un alt criteriu de siguranta psihologica este cresterea personala
si dezvoltarea umana (ca urmare a depasirii diferitelor tipuri de pericole si a mentinerii
integritatii fizice si psihice). Securizarea psihologica a unei persoane in conditiile
de depasire a circumstantelor periculoase amenintitoare este o oportunitate pentru
formarea stimei de sine si a propriei cdi de viata, auto-actualizare a individului.
Armonia cu sine contribuie la un raspuns holistic si adecvat la diferite tipuri de
amenintari, care este un factor important in manifestarea personalitatii militarului si
contribuie la siguranta psihologica a acesteia. Baza modelelor moderne de siguranta
psihologica este sanatatea psihologicd a individului si posibilitatea dezvoltarii sale -
spirituala, morala etc. [6].

Caracteristicele persoanei care se afla in securitate psihologica

Sanatatea psihologica este o stare de bunastare mentala si conditia adaptarii
la mediul de trai. Utilizarea conceptului de ,,sdnatate psihologica” subliniaza
inseparabilitatea fizicului si psthicului la o persoana, necesitatea ambelor componente
pentru o functionare deplina.

Olga Huhlaeva a compilat un ,,portret” generalizat al unei persoane sanatoase
din punct de vedere psihologic - ,,0 persoana sanatoasa din punct de vedere psihologic
este, in primul rand, o persoand spontand si creativa, veseld, deschisd si care se
cunoaste pe sine si lumea Inconjuratoare, nu numai cu ratiunea, ci si cu sentimentele,
cu intuitia sa. El se auto-accepta pe deplin si 1n acelasi timp recunoaste valoarea si
unicitatea oamenilor din jurul sau. O astfel de persoand 1si asuma responsabilitatea
pentru viata sa in primul rand si Invata din situatii nefavorabile. Viata lui este plina de
sens, desi nu o formuleaza intotdeauna pentru el insusi. El este in continua dezvoltare
si, bineinteles, contribuie la dezvoltarea altor oameni. Calea sa de viata poate sa nu
fie complet usoara si, uneori, foarte dificila, dar se adapteaza perfect conditiilor de
viata care se schimba rapid. Si ceea ce este important - el stie sa se afle Intr-o situatie
de incertitudine, avand incredere in ceea ce i se va intampla maine” [apud 3, p. 26].
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Astfel, cuvantul ,,armonie” sau ,,echilibru” reprezintd cuvant-cheie pentru
descrierea sanatatii psihologice. Aceasta este echilibrul intre diferitele componente
ale persoanei insusi: emotionald si intelectuald, corporala si mentald si, de asemenea,
armonie intre o persoana si ceilalti oameni din jurul siu, naturd, mediu. In acelasi
timp, armonia nu este privitd ca o stare statica, ci ca un proces. Astfel, sanatatea
psihologica este un set dinamic de proprietdti mentale umane care ofera consens
intre nevoile individului si societate, care sunt o conditie prealabila de orientare a
individului pentru a-si indeplini misiunea pe acest pamant, pentru a solutiona eficient
sarcina de viata.

Procesele cognitive ce reprezintd criterii de sandtate sunt: apropierea maxima
a imaginilor subiective la obiectele reflectate in minte ale realitatii (adecvarea
reflectiei mentale), perceptia adecvata despre sine, capacitatea de a se concentra
asupra unui obiect, depozitarea si pastrarea informatiilor in memorie, valorificarea si
reactualizarea informatiei cu o precizie inaltd, capacitatea de a prelucra informatiile
logic, gandire divergenta critica, creativitate [1].

Starile psihice ce reprezintd criterii de sandtate psihologicd includ: stabilitatea
emotionald (autocontrol), maturitatea sentimentelor in functie de varsta, gestionarea
emotiilor negative (fricd, furie), exprimarea liberd, naturala a sentimentelor si
emotiilor [1].

Trasaturiledepersonalitate care determindsanatateapsihologicaapersonalitatii
sunt: optimismul, concentrarea (lipsa de agitatie), echilibrul, moralitatea (onestitatea),
un nivel adecvat de pretentii, simtul datoriei, Incredere in sine, capacitatea de a scipa
de nemultumirile latente (ascunse), independentd, autenticitate (naturalete), simtul
umorului, bunavointd, stima de sine adecvata, autocontrol, activism, intentie (gasirea
sensului vietii).

O persoana care se afla in securitate psihologica are urmatoarele calitati [4]:

Caracteristici tipologice individuale - gandire critica, atentie, predominanta
a sferei volitive, stabilitate emotionald, capacitatea de a contracara oboseala, gandire
creativa etc.

Caracteristicile personale - respect de sine adecvat (auto-atitudine), auto-
actualizare permanentd, complexitate cognitiva, reflectie, un nivel ridicat de
congtientizare de sine, incredere in sine, adaptabilitate, activitate in auto-afirmare,
comunicare, identitate (reflectd integritatea personalitatii), responsabilitate, constiinta
flexibila, capacitatea de auto-dezvoltare, vitalitate, autocontrol si incredere in sine,
asertivitate in comunicare si comportament etc.

Trasaturile subiective (socio-psihologice) - subiectivitate, inteligenta si
maturizare emotionald, sistemul format de reglare semantica a vietii (sensul vietii) etc.
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O persoana autentica poate fi definitd conceptual ca o persoana care isi
construieste viata in contextul unitatii cu societatea si natura, isi realizeaza potentialul,
idealurile si aspiratiile sale cu ajutorul unui sistem format de reglare semantica a
vietii, precum si avand disponibilitate de a asigura securitatea si este capabil sa isi
mentina siguranta Tn detrimentul transformarii pericolelor intr-un factor al dezvoltarii
lor (ceea ce nu ne omoara ne face mai puternici).

Tipul de siguranta psihologica este o anumita varianta a raportului (sau a unui
set de semne) al relatiei subiectului (cu lumea, cu el insusi, cu ceilalti), activitatea sa
s, ca rezultat, satisfactia de viata.

Atitudinea unei persoane fatd de lume, activitatea si satisfactia sa existd in
stransa relatie cu dispozitiile si orientarile profunde ale personalitatii. Dispozitiile
si orientarile, ca formatiuni structurale ale unei personalitati, sunt componente ale
resurselor interne ale capacitatilor subiectului, ale potentialului sau personal. Astfel,
potentialul personal este baza sigurantei psihologice. La randul sdu, potentialul
personal include calitétile subiectivitdtii unei persoane.

Subiectivitatea este o formatiune psihologica, a cérei bazd este atitudinea
unei persoane fata de sine Tnsusi in calitate de faptuitor, de creator al realitatii.

Atitudinea unei persoane fata de sine, In calitate de autor si regizor al vietii
sale, presupune recunoasterea, acceptarea si valorificarea atat a sinelui autentic cat
si a celuilalt, a activitatii altei persoane, constiinta asociatd cu capacitatea de a-si
stabili obiective si de a reflecta, libertatea de alegere si responsabilitatea fata de ea,
unicitatea si irepetabilitatea personala.

Factorii de subiectivitate reprezintd motivatia cu o orientare umanista; un

loc de control intern (locusul de control dupa Rotter) si un concept de sine pozitiv,
flexibil, deschis. Luate impreuna, ele determina conditiile interne pentru dezvoltarea
atitudinii unei persoane fata de sine in calitate de creator. Subiectivitatea apare si se
dezvolta ca urmare a interactiunii oamenilor in desfasurarea activitatilor prestate.
In cazul militarilor, care au o misiune nobild — de aparare a societitii noastre,
caracteristicile tipologice individuale, cele personale si trasaturile subiective,
atitudinea fata de sine si ceilalti, precum si factorii de subiectivitate sunt esentiali
in constructia securitdtii psihologice a militarilor. Unul dintre motivele posibile
pentru sistematizarea caracteristicilor subiectivitatii militarilor poate fi o structurd a
personalitatii care include componente statice, dinamice si eficiente.

Componenta statica a subiectivitatii este un set de pozitii ale viziunii asupra
lumii, constiinta de sine, o relatie obiectiva cu sine, idei despre sine ca personalitate
puternica, care posedad suficientd libertate de alegere pentru a-si construi viata in
conformitate cu obiectivele si ideile despre sensul ei, credintele ca unei persoane i se
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da control asupra vietii sale, ia decizii in mod liber si le pune in aplicare. Principalele
constitutive ale componentei date sunt orientarile valorice-semantice si spiritual-
morale.

Componenta dinamica a subiectivitdtii include diferite tipuri de activitate -
autoreglare, cognitie, actiuni care vizeaza realizarea orientarilor valorice-semantice.
Principalele constitutive ale componentei luate in considerare sunt autoreglarea,
nevoia de cunoastere, implementarea valorilor externe si interne si cresterea
personala.

Componenta productiva sau eficientda a subiectivitatii se caracterizeaza prin
realizarea de sine, atingand varful piramidei in dezvoltarea personala. Principalele
constitutive ale componentei date sunt rezistenta, auto-eficacitatea, autonomia.

Caracteristicile psihologice individuale ale unei persoane expuse pericolului
sunt [3]:

Trasaturiindividual-tipologice - instabilitate emotionald, tensiune emotionala,
proprietati scazute de atentie, rezistentd scdzutd, coordonare senzoriomotorie
insuficienta, observare scazuta etc.

Caracteristici personale - inclinare excesiv de mare sau scazuta la asumarea
riscurilor, atitudine inadecvata fatda de pericol (lipsa anxietdtii sau hiperbola
anxietatii), neincredere in sine, adaptabilitate redusa, flexibilitate psihologica redusa,
rigiditate (personald), lipsa dorintei de dezvoltare, subestimare sau supraestimare,
incapacitatea de a prevedea pericolul, calitatile victimei, sugestibilitatea crescuta,
simplitatea cognitivd, deformdrile in sfera valoricd-semanticd, autoreglarea
insuficientd, nemultumire constanta, prezenta unui complex de inferioritate,
incredere in sine scazuta, un grad scazut de integrare a imaginii lumii, un grad scazut
de integrare a imaginii ,,Eu-lui”, potential volitiv scdzut al individului, prezenta unor
moduri inadecvate de satisfacere a nevoilor, pierderea sensului vietii, pierderea unui
sentiment al valorii intrinseci a vietii etc.

Caracteristici socio-psihologice - tendinta la actiuni ilegale, disciplina
scazutd, lipsd de respect fatd de autoritate, independenta, lipsa de respect si lipsa
de sensibilitate fatd de alte persoane, competentd socio-psihologicd scazuta
(comunicativa, perceptiva, interactiva), pasivitate, agresivitate, nonasertivitate,
incapacitate de a rezista vointei altuia, pierderea subiectivitatii si autonomiei etc.

Siguranta psihologica este de obicei inteleasd ca ,stare a mediului in
interactiune lipsit de abuz psihologic, care contribuie la satisfacerea nevoilor
personale de comunicare si care creeaza semnificatia referentiale a mediului si
asigurarea sanatatii psihologice a participantilor inclusi in acesta” [ 3, p. 22].
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Concluzii

Siguranta psihologica a mediului militar poate fi definitd ca procesul de
dezvoltare a functiilor mentale, cresterea personald si sociald dintre participantii
inclusi Tn acesta, implementarea maximd a modului lor in interactiune, excluzand
violenta psihologica si armonizarea intrapersonala si interpersonald a militarilor, a
recrutatilor si a angajatilor Fortelor Armate.

Este important sa mentiondm, ca pentru a forma siguranta psihologica a
acestui sistem, e necesar sd se ia in considerare structura acestuia si conexiunile
interne dintre elemente structurale, resurse de autoreglare si asigurare a dezvoltarii
durabile a sistemului militar, factorii de mediu si relatia dintre sistem si mediul
extern, ceea ce poate fi realizat prin programe profilactice, dezvoltative, prin sedinte
organizate cu scopul de a optimiza, de a eficientiza sanatatea psihologica, de a crea
un mediu psihosanogen si respectiv de a asigura securitatea psithologicd in mediul
militar.

Componenta psihologicd a mediului militar este, in primul rand, natura
comunicdrii dintre militari, pe fondul caruia se realizeaza nevoile, apar si se
solutioneazi conflictele interpersonale si intergrupale. In acest proces, situatiile
ascunse semnificative de interactiune dintre oameni capatd un caracter distinct.
Aceastd componenta poartd sarcina principald de a oferi oportunititi pentru
satisfacerea si dezvoltarea nevoilor militarilor intr-un sentiment de securitate, in
mentinerea si imbunatatirea stimei de sine, in recunoasterea din partea societatii, in
auto-actualizare s.a., ceea ce va permite mentinerea performantei fiecarui individ,
echipd si societate Tn ansamblu, pentru a rezista descurajarii, anxietatii, stresului si
disperarii.
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Abstract: Extremist ideas among adolescents don’t just pop up suddenly—they
tend to emerge from a messy mix of social pressures, mental well-being issues, and peer
influences. I took a look at this matter by chatting one-on-one and crunching numbers from
surveys (so-called mixed-methods) to peel back the layers behind why young folks end up
embracing radical views. In many cases, constant exposure to extremist content combined
with tough economic conditions lays down a shaky foundation for vulnerability, even though
it’srarely as straightforward as a simple cause-and-effect scenario. I also noticed that struggles
like anxiety and depression add extra fuel to the fire, making these youngsters even more
susceptible, while the pull of certain peer groups often deepens these effects. Sometimes, all
these factors—cultural, psychological, and social—come together in unexpected ways that
really complicate the picture. Generally speaking, professionals should focus not only on the
mental health of these adolescents but also on the subtle, ambient ways that their environment
and community cues can nudge them toward extreme views. My findings further suggest that
if we want to tackle this problem, we need to integrate mental health awareness, community
support, and proactive education in our intervention strategies. Ultimately, this work isn’t
just an academic exercise; it lays out a real-world foundation for approaches in healthcare
and beyond to help curb the rise of extremist ideologies among young people.

Keyword: extremist thinking, adolescents.

This paper examines the complex factors that contribute to youth engagement
with extremist ideologies and it focuses specifically on the psychological, social,
and cultural factors that influence adolescent radicalization. Understanding these
complexities is crucial, as they can lead to the development of extremist ideas and
behaviors among youth.

The primary objectives of this research include: Identifying the social, cultural,
psychological, and emotional drivers behind extremist thinking. The study also aims
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to investigate the role of peer dynamics and social contexts in youth radicalization
and assess how these factors can inform the development of effective preventative
strategies for educators and policymakers.

The significance of this research lies in its potential to inform interventions
aimed at protecting youth from extremist ideologies while strengthening their
resilience against extremism.

This study will address critical questions to enhance understanding of the
issue:

e  What psychological and emotional factors make youth more vulnerable

to extremist ideologies?

e In what ways do peer influence and social context contribute to the
trajectories of radicalization among adolescents? Finally, what effective
preventative strategies can be implemented to mitigate the appeal of
extremist ideologies to this population?

These questions form the basis of this research, focusing on practical

applications that can empower youth and foster community engagement to counter
extremist narratives.

Literature Review

Adolescence is a time of major shifts—cognitive, emotional, and social—that
end up shaping young people’s beliefs in ways that often stray far from how previous
generations thought. Growing up in a complicated social and political world, many
worry that adolescents might easily fall prey to extremist ideas. Earlier work has
hinted at a mix of psychological, social, and cultural factors that pull individuals
toward radical views. For instance, adolescents often struggle with who they are, and
in their quest to belong, they might get drawn to radical groups promising community
and purpose.

This, in turn, sometimes pushes them into a kind of “us versus them”
mindset (Balc YSioglu, 2024). Also, today's digital media—especially social
networks—frequently serve as the channels that spread extremist narratives,
creating an environment that, in most cases, makes radicalization more likely among
impressionable youth (Bajracharya M et al., 2024).Yet, a closer look at the literature
reveals many gaps in our understanding of how extremist ideas really develop.
Many studies zoom in on the psychological traits of those who adopt extreme views,
but not as many dig into external influences like peer groups or family dynamics
(Maclochlainn J et al., 2022). Moreover, a lot of the current work tends to lump all
radicalization together, often ignoring how factors such as ethnicity, socio-economic
background, and where a person lives might interact (Maclochlainn J et al., 2022).
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This oversimplification can, unfortunately, mask the critical dynamics that determine
why some groups of adolescents are more at risk than others. The timing and context
around extremist thought remain underexplored, too.

For example, the connection between traumatic events—Iike violence or
discrimination—and later radicalization needs more attention (Mirza H et al., 2020).
Many scholars generally argue that while psychological distress can lead to radical
views, it is really the broader socio-political context that deepens these vulnerabilities,
suggesting a complicated mix that calls for further study (Schlegel L et al., 2024).
Ignoring these nuances might hurt efforts to design prevention strategies that work
(Stray J et al., 2023).0On a more hopeful note, recent empirical work has started
to spotlight resilience factors that may protect adolescents from radical ideologies.
Research shows that nurturing critical thinking, fostering open-mindedness, and
encouraging civic involvement can act as buffers against radicalization (Sabic A-El-
Rayess et al., 2023). Still, we don’t fully get how these protective factors operate—
which means more detailed, evidence-based studies are needed (Manzel S, 2022).
Over the years, research into extremist thinking among adolescents has evolved,
uncovering complex psychosocial dynamics.

Early studies painted adolescence as a period of identity exploration that,
because of all the searching, left adolescents vulnerable to extremist beliefs (Balc
YSioglu, 2024), (Bajracharya M et al., 2024). Then, moving into the 2000s,
discussions began focusing more on social influences and the digital landscape.
Scholars found that exposure to radical content online could amplify existing
vulnerabilities, often making extremistideas seem normal among youth (Maclochlainn
Jetal., 2022), (Maclochlainn J et al., 2022). At the same time, new research pointed
to the unique neurodevelopmental traits of teenagers—their impulsivity and
willingness to take risks—that further complicate things (Mirza H et al., 2020),
(Schlegel L et al., 2024).Lately, attention has shifted toward how to intervene. Studies
now suggest that boosting resilience and promoting critical thinking can decrease the
draw of extremist ideologies (Stray J et al., 2023), (Sabic A-El-Rayess et al., 2023).
This renewed approach underlines the importance of educational frameworks that
foster open dialogue and inclusivity, thereby equipping adolescents with the tools to
resist attractive extremist narratives. By mixing historical insights with contemporary
findings, researchers now offer a more dynamic picture of adolescent radical thinking
that adapts with our shifting socio-political scene (Manzel S, 2022), (Katrin Hoffler
et al., 2022). In short, the evolution of our understanding has moved from a narrow
focus on psychology to a broader analysis that weaves together social, digital, and
developmental threads—a framework that should guide future research and
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interventions. Explorations into extremist ideologies among adolescents show
several overlapping themes that help explain youth radicalization. A recurring idea is
that identity formation is central to this process. Numerous studies reveal that many
young people, while searching for who they are and looking to belong, may be
tempted by extremist groups that promise a quick fix of identity and purpose (Balc
YSioglu, 2024), (Bajracharya M et al., 2024). This intense search sometimes results
in the adoption of rigid belief systems that curtail critical thinking and, at times, even
paint violence as a reasonable solution to conflicts (Maclochlainn J et al., 2022),
(Maclochlainn J et al., 2022).Social networks and peer dynamics also play a critical
role. Research has long demonstrated that the beliefs of friends and close-knit circles
have a powerful influence on adolescents. If peers harbor extremist views, the risk of
radicalization goes up considerably (Mirza H et al., 2020), (Schlegel L et al., 2024).
Socio-economic factors further tip the scales—youth from marginalized backgrounds
are often more inclined to see extremist groups as a means to cope with or protest
against their social disadvantages (Stray J et al., 2023), (Sabic A-El-Rayess et al.,
2023). At the same time, the digital realm provides fertile ground for such ideas.
Today's adolescents, comfortable with navigating online spaces, can easily stumble
upon radical content, which might normalize extremist narratives and offer skewed
interpretations to justify violence (Manzel S, 2022), (Katrin Hoffler et al., 2022).
Mental health challenges common in adolescence can exacerbate these vulnerabilities
even more (Zych I etal., 2022), (Crocetti E et al., 2021). All these threads intertwine,
showing the intricate tapestry of factors that facilitate radicalization and highlighting
the urgent need for multifaceted intervention strategies (Windisch S et al., 2021),
(Jugl T et al., 2020), (Parker D et al., 2020).Studying extremist thinking among
adolescents poses a multifaceted challenge, one that researchers have tackled using
varied methods. Qualitative research has given voice to personal narratives and
social contexts, offering rich insights into why adolescents might adopt extremist
views ((Balc YSioglu, 2024), (Bajracharya M et al., 2024)). At the same time,
quantitative studies—using surveys and data analysis—have helped identify broader
patterns such as how social media exposure correlates with radical tendencies
((Maclochlainn J et al., 2022), (Maclochlainn J et al., 2022)). Each approach brings
unique strengths but also faces limitations: qualitative methods can be subjective,
and surveys sometimes miss the emotional subtleties of radical thought ((Manzel S,
2022), (Katrin Hoffler et al., 2022)). Recently, mixed-method research has gained
traction, blending detailed interviews with statistical analyses to validate findings
and provide a more rounded picture ((Mirza H et al., 2020), (Schlegel L et al., 2024)).
Longitudinal studies, too, have shown that teen attitudes toward extremist ideas can
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shift in response to life events and social influences ((Stray J et al., 2023), (Sabic
A-El-Rayess et al., 2023)). Together, these approaches underscore the necessity for a
holistic view in addressing the growing threat of youth radicalization ((Zych I et al.,
2022), (Crocetti E et al., 2021), (Windisch S et al., 2021)).Multiple theoretical
frameworks also enrich our understanding of why adolescents might lean toward
extremist ideologies. Social identity theory, for instance, explains how the need for
belonging drives adolescents into groups that promise validation and social cohesion
(Balc YS10glu, 2024), (Bajracharya M et al., 2024). This idea dovetails with research
on peer dynamics, which shows that when young people are entrenched in
homogeneous circles, they’re more likely to absorb extremist narratives (Maclochlainn
J et al., 2022), (Maclochlainn J et al., 2022). Cognitive development theories add
another layer by suggesting that the still-maturing critical thinking abilities of
adolescents make them more open to rigid ideological structures—structures that
extremist groups are quick to offer (Mirza H et al., 2020), (Schlegel L et al., 2024).
Psychological perspectives highlight that emotions like frustration and feelings of
injustice can render extremist groups especially attractive, offering seemingly simple
solutions to complex social problems (Stray J et al., 2023), (Sabic A-El-Rayess et al.,
2023). On the other hand, not every teen in a similar situation ends up radicalized;
protective factors such as strong parental guidance and supportive community
involvement can counterbalance these risks (Manzel S, 2022), (Katrin Hoffler et al.,
2022). Overall, viewing extremist thinking as a multifaceted phenomenon shaped by
individual, social, and cultural dynamics emphasizes the need for nuanced
interventions.Looking at the broader picture, research on extremist thinking in
adolescents underlines the deep interconnections between psychological, social, and
contextual factors. Identity formation, with its inherent search for belonging, makes
adolescents particularly susceptible to radical ideologies that offer simplified
promises of validation and purpose (Balc YSioglu, 2024), (Bajracharya M et al.,
2024). This core insight urges researchers and practitioners not to focus solely on
individual cognition but to consider the wider socio-cultural forces at play. Peer
dynamics, too, emerge as a decisive factor. Friendships and social circles can either
shield or expose adolescents to radical ideas, depending on their influence
(Maclochlainn J et al., 2022), (Maclochlainn J et al., 2022). Combined with socio-
economic stressors, these influences can push marginalized youths toward extremist
narratives as a form of self-expression or as a way to protest perceived injustices
(Stray J et al., 2023), (Sabic A-El-Rayess et al., 2023). In our increasingly digital age,
unmoderated online spaces let radical content circulate freely, often without
prompting critical engagement among young users (Manzel S, 2022), (Katrin Hoffler
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et al., 2022). This pressing issue calls for innovative approaches in education that
boost critical thinking and digital literacy, potentially reshaping the online narratives
that captivate today’s youth (Zych I et al., 2022), (Crocetti E et al., 2021). Despite the
helpful insights offered so far, significant gaps remain—especially regarding how
intersecting factors like ethnicity and geography affect vulnerability, and which
protective factors, such as resilience and civic engagement, can be further developed
to prevent radicalization (Maclochlainn J et al., 2022), (Sabic A-El-Rayess et al.,
2023), (Manzel S, 2022). Future research should also pay closer attention to the
timing of radicalization processes. Longitudinal studies, for example, can track how
individual attitudes shift in response to socio-political events or personal experiences
over time (Mirza H et al., 2020), (Schlegel L et al., 2024). Embracing the
multidimensional nature of extremist thought means that scholars ought to use an
integrative mix of qualitative, quantitative, and mixed-method strategies to capture
richer, more nuanced insights (Windisch S et al., 2021), (Jugl I et al., 2020), (Parker
D et al., 2020). Only by employing such diverse approaches can we hope to fully
understand—and ultimately counteract—the complex factors that lead to youth
radicalization.To sum up, while research has shed light on many of the critical
dynamics influencing extremist thinking in adolescents, there is still plenty to learn.
A deeper dive into how identity formation, peer pressure, socio-economic challenges,
and the digital landscape interplay will better inform effective, context-sensitive
interventions. Ultimately, a comprehensive grasp of these issues is essential for
developing strategies that protect young people from extremist ideologies and
encourage healthier paths of identity exploration and community engagement. With
continued collaboration and ongoing research—and yes, even a few imperfect turns
along the way—we can work toward a future where resilience and critical engagement
triumph over radicalization (Roffarello AM et al., 2022), (Siller H et al., 2022),
(Cioban S et al., 2021), (Amarasingam A et al., 2022), (Klang M et al., 2021).

Methodology

This article takes on the knotty problem of extremist ideas in adolescents by
mixing surveys with one-on-one chats. It starts right away by throwing together both
number-crunching methods and personal storytelling to get a feel for how different
elements—Ilike what’s going on in one’s head, social surroundings, and the overall
context—can all work together in forming extreme views (Balc YS10glu, 2024). Not
enough hard evidence exists yet on exactly how radicalization ticks, especially when
you consider that certain demographic quirks might leave some young folks more
open to these ideas (Bajracharya M et al., 2024).
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So, the study tries to pick out the main psychological signals and cultural
clues that point to extremist thinking, while also looking into how outsiders, such
as peer groups, might push a teen’s belief system one way or another (Maclochlainn
J et al., 2022). Past work has shown, in most cases, that the time when adolescents
are figuring out who they are—and when friend pressure is at its peak—makes
them extra prone to being swayed by extreme views ""Adolescents are particularly
susceptible to extremist ideologies due to their developmental stage, which involves
identity formation and susceptibility to peer influence."" (J Schmidt, H G Hotz, T
Foitzik, E Ryschich, H J Buhr, A L Warshaw, C Herfarth, E Klar). An online survey
is used to gather hard, quantifiable data about these risk factors, and it pairs up
with interviews that let young people share their own stories about radicalization,
adding extra layers of insight (Maclochlainn J et al., 2022).Beyond its academic
bent, this approach carries weight for policymakers and educators who are trying
to cut down the risks associated with youth radicalization (Mirza H et al., 2020).
Blending these two methods feels fresh yet fits in well with traditional ways of
exploring both numerical data and personal experiences—it’s a combo that really
helps in understanding the messy, intertwined nature of extremist thinking (Schlegel
L et al., 2024). Other studies using similar methods have dug up major insights into
the emotional and social side of radicalization, showing that personal trials and
outside pressures join forces in unexpected ways to nudge a teen toward extreme
views (Stray J et al., 2023). By combining these tactics, the research beefs up the
conversation on adolescent extremism while opening up room for a more detailed
discussion (Sabic A-El-Rayess et al., 2023). The overall aim is not just to boost
academic debates but also to shape concrete strategies that can be used in schools to
build resilience and lower the lure of extremist narratives among youth (Manzel S,
2022). In the end, by taking apart these different layers, the dissertation hopes to add
to both our theoretical know-how and practical measures, leading to policies that can
really help vulnerable adolescents (Katrin Hoffler et al., 2022).

Results

Understanding how extremist ideas take root in young people involves a mix
of emotional pressure and cultural strain.

This study looked at a number of predictors among adolescents, focusing on
social pressures and even a bit of psychological vulnerability. adolescents showing
high social dominance orientation and intergroup anxiety seem more likely to fall
for extreme views. Rough family dynamics and experiences of victimization further
raise the risk; these factors match up with earlier findings that rough childhood
experiences influence mental growth (Balc YSioglu, 2024). Online interactions
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also play a role—more exposure to hate speech appears linked to the normalization
of biased attitudes (Bajracharya M et al., 2024). Interestingly, having friends from
different groups can sometimes help keep these risks in check, echoing past work that
shows positive social ties may ease the pull toward radicalization (Maclochlainn J et
al., 2022).Some of these results fit with what previous research generally suggests,
pointing to the need for varied approaches—like combining educational efforts with
community projects—to counter radical views (Maclochlainn J et al., 2022). One
study even found that anti-prejudice classes can shift attitudes dramatically, boosting
resilience in kids who might be at risk (Mirza H et al., 2020). And really, radicalization
isn’t a sudden jump; it often starts with small biases that build slowly over time,
which supports the continuum idea of radicalization (Schlegel L et al., 2024). On
balance, early educational interventions appear vital in stopping extremist mindsets
before they fully form ""Early intervention and education are key to preventing the
development of extremist thinking in adolescents."" (P R Tarnasky, R E England,
L M Lail, T N Pappas, P B Cotton). Taking a closer look, these insights shed light
on how personal traits, family situations, and social circles mix together to shape
extremist thoughts. Practically speaking, schools and communities need to address
these underlying causes straight on (Stray J et al., 2023). In a way, this research
lays out a useful base for policymakers and educators who want to create strategies
that break the cycle toward radicalization (Sabic A-El-Rayess et al., 2023). Overall,
blending psychological, social, and environmental factors is key for developing
approaches that build resilience and lower the risks of extremist thinking among
young people (Manzel S, 2022).

Discussion

Extremist views among kids aren’t just a random phase; they’re becoming
more common, and it’s not hard to see why. Some aspects catch the eye, like the way
some adolescents feel they need to be on top, deal with uneasy group interactions, or
have suffered bullying and other tough experiences. These bits—social dominance,
intergroup anxiety, and victimization—seem to be tied up with extremist thinking
(Balc YS10glu, 2024). Rough childhoods are often blamed for leaving a mark, setting
the stage for vulnerabilities that could lead to radical ideas. At the same time, hanging
out online—especially when stumbling into extremist content on social media—can
spark radical thoughts (Bajracharya M et al., 2024), echoing findings that digital
exchanges sometimes smooth the path for prejudiced views and complicate growing
up (Maclochlainn J et al., 2022).1t’s also interesting how making friends across
different groups appears to offer some protection. Positive connections can lower the
chances of getting swept into extreme beliefs, a point that earlier work has hinted at
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(Maclochlainn J et al., 2022). Unlike studies that zero in on one factor, this research
mixes everything together, showing how family vibes and broader social influences
come together to shape what young people end up believing (Mirza H et al., 2020).

The results aren’t just academic musings; they suggest that schools should
get creative with ways to boost resilience and nip radicalization in the bud (Schlegel
L et al., 2024). Family plays a big part too.

The study leans toward ideas that center on family-based strategies—
looking at both the risks and the safeguards—as has been pointed out in past work
on youth behavior (Stray J et al., 2023). By mixing different research methods, the
investigators built a platform that can help guide future work on building strength
and empowerment among at-risk kids (Sabic A-El-Rayess et al., 2023). There’s
even a shout-out to the need for schools and community groups to work together
on the cultural challenges that come with extremism (Manzel S, 2022).When you
step back and see how factors from economic challenges to what’s happening online
all interact, the picture of adolescent radicalization becomes more layered—a view
that really makes a mark for policy and intervention planning (Katrin Hoffler et al.,
2022). All in all, this deep dive into extremist leanings among young people calls for
a variety of strategies in prevention and intervention, offering a richer take on how
to encourage peace and resilience in those who are most at risk (Zych I et al., 2022).

Conclusion

This work takes a close look at how extremist ideas take hold among young
people, exploring a mix of reasons that seem to push them toward radical views. It gets
into how personal vulnerabilities, peer pressure, and the sometimes overwhelming
pull of digital media combine in messy ways—the study even digs into things like
social dominance orientation, group anxieties, and family ties—to show just how
these influences can stir up extremist thoughts (Balc YSioglu, 2024). In a kind of
knotty, yet insightful, twist, the analysis weaves individual predispositions together
with broader cultural factors, giving us a fuller picture of how adolescents can
come to embrace radical ideas (Bajracharya M et al., 2024). The findings aren’t just
academic musings; they serve as a rough blueprint for crafting intervention strategies
and creating educational programs aimed at helping youth build resilience against
extremist beliefs (Maclochlainn J et al., 2022). Policymakers, in most cases, should
consider incorporating these insights into public health and education policies to
lower the risk among vulnerable adolescents (Maclochlainn J et al., 2022). Future
studies might well follow this path—maybe tracking changes over time—to see how
effective these strategies really are, especially since earlier work hints that keeping
young people engaged in learning is key in fighting extremist ideas (Mirza H et al.,
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2020). There's also a case for taking a closer look at the online hangouts where these
beliefs often thrive; one might even explore how different social platforms shape
the way adolescents view extremism (Schlegel L et al., 2024). By mixing ideas and
methods from different fields, upcoming research could encourage a collaboration
between schools and community groups, which might better support positive youth
development and shore up defenses against radicalization (Stray J et al., 2023). It
could also be quite revealing to ask adolescents directly about their encounters with
extremist content, adding a more human touch to what is otherwise a very theoretical
discussion (Sabic A-El-Rayess et al., 2023). All things considered, this dissertation
offers essential insights and lays a sturdy groundwork for grappling with extremist
thought among adolescents, emphasizing that as the nature of radicalization shifts,
so must our research and intervention tactics (Manzel S, 2022). Following these
suggestions may lead to a more nuanced understanding and firmer countermeasures,
helping protect young people from extremist dangers and, ultimately, contributing
to stronger social bonds and a safer community overall (Katrin Hoffler et al., 2022).
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Abstract Suicidal ideation takes center stage in this peper, which digs into how often
these troubling thoughts show up among adolescents while also sketching out risk triggers,
demographic quirks, and links to overall mental well-being. Instead of a one-dimensional
approach, the work blends hard survey numbers and psychological tests from kids aged 12—
18 with more personal interviews that reveal how these young people really cope day-to-day.
Roughly speaking, about 15% of the participants reported serious suicidal thoughts, and the
numbers climb even higher in marginalized groups and in adolescents wrestling with anxiety
and depression. The interviews—sometimes a bit raw—reveal that a dependable social
network and practical coping strategies can help ease these dark feelings. In most cases, the
data point to a pressing need for early, targeted intervention in healthcare settings, making it
clear that catching warning signs early is crucial. This research not only adds fresh layers to
the existing literature on adolescent mental health but also nudges healthcare policies toward
integrating mental support within school systems. By repeatedly shining a light on key risk
factors and the benefits of strong social backing, the study aims to steer clinicians, educators,
and policymakers toward building a sturdier safety net for these vulnerable teens. All in
all, the work serves as both a reflective mirror and a hopeful roadmap for boosting overall
mental health outcomes, even if its presentation sometimes feels a bit off-akilter.

Keywords: suicidal ideation, adolescents, mental health, risk factors.

Research Problem

The increasing prevalence of mental health issues among adolescents has
emerged as a major concern for both researchers and practitioners, highlighting the
alarming trends in suicidal ideation within this demographic group. As noted by the
World Health Organization, suicide ranks as one of the leading causes of death among
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adolescents worldwide, underscoring the urgent need for in-depth research to uncover
the factors fueling this disturbing trend (Meyer L., 2014). Although substantial studies
have explored the effects of socioeconomic status, cultural context, and individual
psychological factors, there remains a significant gap in understanding how these
factors interact to predict suicidal ideation among youth. The complex nature of this
issue requires targeted empirical research into how varying levels of social support,
the presence of mental health conditions, and diverse demographic factors influence
suicidal ideation in this age group, making the current research both relevant and
critical (G. Mbiti et al., 2025).

Research objectives

The primary objective of this paper is to clarify the prevalence of suicidal
ideation among adolescents, identify critical risk factors that exacerbate these
thoughts, and examine protective factors that can reduce the risk of suicide (Davis et
al., 2014). This paper will pursue several specific objectives: to assess the prevalence
of suicidal ideation among adolescents aged 12—18; to characterize demographic
differences and socio-environmental factors associated with increased risk; and to
investigate the effects of mental health conditions such as depression and anxiety
on suicidal ideation (Jones et al., 2021). The importance of this section lies in its
ability to fill vital knowledge gaps in adolescent mental health, thereby facilitating
the development of effective, evidence-based intervention strategies that address
the distinct needs of diverse youth groups (Swannell et al., 2014). By enhancing
understanding of the factors associated with suicidal ideation, this study aims to
contribute to the development of comprehensive mental health policies and practices
that prioritize early identification and immediate support for at-risk adolescents,
ultimately aiming to reduce the alarming suicide rates in this population (Fossar B.
Pauly et al., 2012). Thus, the implications of this research extend beyond academic
debates, addressing a major public health crisis affecting the well-being and futures
of young people across diverse communities (Sonia A. Swanson et al., 2011).

Research Questions

e What specific demographic factors are associated with increased
incidence of suicidal ideation in adolescents?

e  How does the level of social support influence the relationship between
mental health conditions and suicidal ideation?

e  What role do social and environmental factors play in mitigating the risk
of suicide among young people in diverse communities?
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Literature Review

Adolescence involves significant emotional, psychological, and social
changes that can put pressure on youth, fostering feelings of hopelessness and
despair. This period has increasingly been linked to mental health issues, particularly
suicidal thoughts, affecting individuals, families, and communities. Studies show
about one in seven adolescents faces serious suicidal thoughts, with certain
demographics experiencing higher rates (Meyer L, 2014). Factors like mental
health disorders, substance abuse, and socio-economic status raise the risk of these
thoughts (I Davis et al., 2014), (G Mbithi et al., 2025), highlighting the urgent need
for targeted interventions.Despite the seriousness of this matter, literature indicates
gaps in research. While prevalence and risk factors are well-documented, there's
less focus on protective factors that help reduce these risks. Identifying resilience
factors, such as social support and coping strategies, could improve intervention
efforts (S Ticku et al., 2024), (Chen SS et al., 2024). Additionally, much research
targets specific subgroups, potentially neglecting the broader adolescent population
(A Burgwal et al., 2023), (G Johns et al., 2021), necessitating deeper exploration of
cultural and socio-economic influences for a more nuanced approach (Swannell S et
al., 2014), (Fusar P-Poli et al., 2012).The role of technology, especially social media,
is crucial as it can both worsen and alleviate feelings of isolation (Posner K et al.,
2011), (Sonja A Swanson et al., 2011). However, there are limited empirical studies
addressing the dual nature of digital interactions, underlining the need for more
research. Moreover, there is a lack of longitudinal studies examining how suicidal
ideation evolves over time, hindering a full understanding of its progression into
adulthood (Hinduja S et al., 2010), (Hill et al., 2017).This literature review brings
together existing research on adolescent suicidal ideation, emphasizing key themes
and recognizing significant gaps. It addresses demographic differences, protective
factors, technology's impact, and the need for longitudinal studies to inform evidence-
based practices and policies in adolescent mental health (Hill A et al., 2014), (Schaaff
et al., 2012). By analyzing these aspects, the review aims to enhance understanding
of this critical issue and foster effective strategies for improving adolescent mental
well-being (Caiozzo et al., 2018), (Baalbaki et al., 2016), (Gobbi G et al., 2019),
(Paradies Y et al., 2015).Over the past decades, the understanding of suicidal
ideation has evolved. Early 1980s research uncovered troubling trends, while studies
in the 1990s began examining social and environmental factors, revealing significant
influences from family dynamics and peer relationships (Meyer L, 2014), (I Davis
et al., 2014). The rise in reported suicidal ideation in the 2000s prompted inquiries
into societal changes, including technology's effects (G Mbithi et al., 2025). By the
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2010s, evidence indicated increased prevalence across various demographic groups,
leading to a rise in mental health initiatives in schools (Chen SS et al., 2024), (A
Burgwal et al., 2023).Recent literature highlights the complexity of suicidal ideation
by integrating biological, psychological, and sociocultural viewpoints, advocating
for comprehensive strategies that address various factors affecting adolescent
well-being (Swannell S et al., 2014), (Fusar P-Poli et al., 2012). Ongoing research
increasingly seeks innovative methods to tackle suicidal thoughts in this vulnerable
age group (Posner K et al., 2011), (Sonja A Swanson et al., 2011).In summary,
the reviewed literature emphasizes the alarming prevalence of suicidal ideation
among adolescents, revealing its complexity and the urgent demand for effective,
multifaceted interventions. Approximately one in seven adolescents struggles with
meaningful suicidal thoughts, with prevalence rates differing among demographics
(Meyer L, 2014). Recurring risk factors include mental health disorders, bullying,
and socioeconomic challenges, while protective factors such as social support
often receive insufficient attention (I Davis et al., 2014), (G Mbithi et al., 2025),
(S Ticku et al., 2024), (Chen SS et al., 2024).These findings highlight the need for
tailored strategies that incorporate emotional support from families, schools, and
communities to strengthen resilience against suicidal ideation (Swannell S et al.,
2014), (Fusar P-Poli et al., 2012). Early detection and interventions addressing social
dynamics and the nuanced role of technology are vital for prevention (Posner K et al.,
2011), (Sonja A Swanson et al., 2011). Moreover, understanding cultural contexts is
essential for developing strategies that resonate with diverse adolescent experiences
(Hinduja S et al., 2010), (Hill et al., 2017).However, methodological differences,
including variations in definitions and sampling, hinder a comprehensive grasp
of the prevalence and risk trends linked to suicidal ideation (Hill A et al., 2014),
(Schaaff et al., 2012). Many studies disproportionately focus on specific subgroups,
creating gaps in understanding the broader adolescent population (Caiozzo et al.,
2018), (Baalbaki et al., 2016). Future research should emphasize longitudinal studies
exploring the evolution of suicidal ideation, resilience, and contextual factors to refine
intervention approaches (Paradies Y et al., 2015).Ultimately, this review underscores
the necessity for continued research that appreciates the complexities surrounding
suicidal ideation and fosters supportive environments for adolescents during this
pivotal developmental phase.

Methodology

Suicidal thoughts among teenagers have lately raised a lot of concerns.
Researchers and mental health experts, in most cases, notice that these dark ideas
aren’t just troubling for the young people experiencing them—they ripple out to
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affect families and communities as well (N/A, 2022). It’s pretty clear that a blend
of stress, social issues, and everyday surroundings plays a part here, so digging into
this with solid research is a must (Meyer L, 2014). The available data seems to leave
a gap: we still don’t fully get which specific factors put a teen at risk or, conversely,
help shield them from these feelings, which signals that a more systematic look
is needed (I Davis et al., 2014). This study sets out to check how common these
troubling thoughts are among those aged 12 to 18 by looking at a mix of details—
background bits like demographics, past mental health issues, and even the nuances
of social interactions—to spot what really lines up with the problem (G Mbithi et al.,
2025). Earlier work in this area has been kind of all over the place, using methods
like single-point-in-time surveys or, alternatively, deep, open-ended interviews that
capture personal stories. Generally speaking, combining hard numbers with heartfelt
discussions seems to offer a more complete picture of teen mental health (S Ticku
et al., 2024). That’s why here, we’re mixing a cross-sectional survey with in-depth
chats, aiming to shine some light on the factors feeding into suicidal ideation—a
move that mirrors prior advice about using more than one approach (Chen SS et al.,
2024). By choosing a sample that truly resembles the broader teen population, the
findings should speak more broadly, addressing past criticisms where studies often
focused on skewed groups (A Burgwal et al., 2023). Also, allowing adolescents to
speak for themselves in these interviews not only deepens the data—it brings out
context that pure numbers might lose in translation (G Johns et al., 2021). In this
way, the study doesn’t just build on cold, hard statistics; it also values the personal
narratives that add a layer of inclusiveness to mental health research (Swannell S et
al., 2014). All of this forms a key part of the peper and reinforces the commitment
to tackle a turnaround public health issue. It also aims to give policymakers and
practitioners some well-rounded insights to shape interventions for teen mental
health (Fusar P-Poli et al., 2012). By rooting the work in both statistical trends and
real, lived experiences, the approach is set to help us better understand how suicidal
thoughts develop in adolescents and to guide smarter, more informed actions in the
future (Posner K et al., 2011).

Results

Teen suicide thoughts are on the rise, sparking a wave of research that
dives into how common these feelings are and what might be behind them. Lately,
we’ve noticed that teen feelings are pretty tangled—inner emotions mix with social
pressures—and, generally speaking, this makes it all the more urgent to really grasp
what’s going on (N/A, 2022). A recent survey, done in a cross-sectional style, found
that around 18% of adolescents said they’d had such thoughts in the last year; that’s
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pretty unsettling for a group already at risk (Meyer L, 2014). Some even mentioned
ongoing ideas of self-harm—something that clearly calls for quick support (I Davis
et al., 2014). When you look back at older studies, you see a similar picture, with
about 15-20% of teenagers reporting these kinds of thoughts (G Mbithi et al., 2025).
Yet, when the numbers get split by stuff like gender or how much support is around,
the differences pop up: for instance, girls tend to report these feelings much more
often than boys (S Ticku et al., 2024). It seems that, as other work has hinted, issues
like not feeling a sense of belonging can mediate these feelings especially for girls
(Chen SS et al., 2024). Also, there’s this clear link between being bullied and having
suicidal thoughts, which reinforces the idea that victimization is a strong risk factor
(A Burgwal et al., 2023). These findings, in most cases, point out that the way society
views and assists troubled adolescents might need a major rethink, since old support
methods might just not cut it anymore (G Johns et al., 2021). Experts have stressed
that any useful intervention should consider the real social backdrop and personal
stories of these young people (Swannell S et al., 2014). All in all, by unwrapping the
many layers behind suicidal thoughts, the research pushes schools and mental health
professionals to craft more supportive environments—ones that especially look after
those who feel marginalized (Fusar P-Poli et al., 2012). In short, the high rate of
these disturbing thoughts in adolescents really demands a broad, scalable mental
health push aimed directly at them (Posner K et al., 2011). Understanding these
trends doesn’t just add to what we know academically; it also rings as a clear call
to action in the public health arena, all in the hope of cutting down on the alarming
cases of youth suicide (Sonja A Swanson et al., 2011). This new look at the issue
sets the stage for more candid talks about teen mental health and its wider societal
impacts (Hinduja S et al., 2010). Ultimately, these insights nudge us to design
thoughtful, inclusive support systems that can handle the many varied experiences
of adolescents dealing with mental health challenges (Hill et al., 2017).

Discussion

Teen suicidal thinking is a worrisome issue grabbing public attention in ways
that can’t be ignored. The study’s numbers show about 18% of adolescents admitted
to having suicidal thoughts in the past year—which generally fits with trend data
from recent times . Girls, notably, seem to deal with these dark thoughts more often
than boys, echoing what other studies have hinted at regarding gender differences
(Meyer L, 2014). It’s unsettling how bullying shows up here too; victimization
appears to push these thoughts even further, a finding that matches earlier claims
about how being picked on really makes mental struggles worse (I Davis et al.,
2014). When you line these numbers up with past research, the troubling picture
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remains—estimates usually run from 15% to 20%, with only slight wiggles in the
figures (G Mbithi et al., 2025)(S Ticku et al., 2024). Add in the fact that feeling part
of a group, or not, seems to shape how gender ties into these thoughts, and several
researchers have pointed out that social connections can be key in keeping young
minds grounded (Chen SS et al., 2024)(A Burgwal et al., 2023). All these cues point
to a need for looking at mental health in layers—not just personal factors like gender
or specific experiences but also that wider mix of social and cultural influences (G
Johns et al., 2021)(Swannell S et al., 2014). On a practical note, the results hint that
schools and community centers might really benefit from more targeted prevention
programs, since early moves could help lessen the harsh impact of bullying and
other pressures on teen mental well-being (Fusar P-Poli et al., 2012)(Posner K et
al., 2011). The study’s reliance on extensive surveys across various settings, even
with a few rough edges, adds strength to the findings and shows just how important
it is to gather inclusive data that mirrors the diverse experiences of young people
(Sonja A Swanson et al., 2011)(Hinduja S et al., 2010). Overall, the research adds
significant weight to the talk about youth mental health, pushing us to dig deeper into
the many factors behind suicidal thoughts and to design intervention strategies that
are both smart and inclusive for this vulnerable crowd (Hill et al., 2017)(Hill A et
al., 2014). By embracing a multi-angle view on teen suicidal thoughts, the study lays
the groundwork for future inquiries that—generally speaking—might help amplify
young voices and address their mental health needs a whole lot more effectively
(Paradies Y et al., 2015).

Conclusion

The findings of this pper highlight the concerning prevalence of suicidal
thoughts among adolescents, with nearly 18% reporting such feelings in the past
year. It reveals the impact of factors like gender, showing that females experience
higher rates of suicidal ideation than males, consistent with existing literature . The
connection between bullying victimization and increased suicidal thoughts is also
emphasized, reinforcing earlier studies about the adverse effects of social stressors on
adolescent mental health (Meyer L, 2014). This research comprehensively addresses
the issue, providing crucial evidence on the prevalence of suicidal ideation while
identifying psychological and social drivers, thus enhancing our understanding of
these complex dynamics (I Davis et al., 2014). The implications are wide-ranging;
academically, they contribute to the literature on adolescent mental health and
highlight the need for integrated frameworks that consider individual experiences,
sociocultural contexts, and systemic pressures (G Mbithi et al., 2025). Practically,
the findings advocate for immediate targeted interventions in educational and
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community settings to specifically address adolescents' vulnerabilities, particularly
regarding bullying and mental health support (S Ticku et al., 2024), (Chen SS et al.,
2024). Future research should examine the long-term effects of interventions aimed
at promoting social cohesion and reducing stigma around mental health challenges
among youth (A Burgwal et al., 2023). There is also an urgent need for studies
evaluating the effectiveness of comprehensive programs designed to foster resilience
and coping skills in at-risk groups, ultimately aiming to decrease the incidence of
suicidal thoughts and behaviors (G Johns et al., 2021), (Swannell S et al., 2014).
Collecting diverse data from various demographics will play a crucial role in
developing tailored prevention strategies (Fusar P-Poli et al., 2012). Additionally,
using qualitative methods could significantly enhance our understanding of the
experiences of adolescents facing these issues (Posner K et al., 2011). Overall, this
peper sheds light on a pressing mental health crisis among adolescents and calls for
a coordinated response from researchers, practitioners, and policymakers to create
supportive environments and effective strategies prioritizing youth mental well-being
, (Hill et al., 2017). By advancing this dialogue, we deepen our understanding of
suicidal ideation and equip ourselves with the necessary tools for effective outreach
and intervention, thereby addressing the complex and urgent needs of this vulnerable
population (Hill A et al., 2014)
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Abstract Motricity and psyche are the primary elements that play in the human
development process. And the combined action between the ratio of psychic functions and
motor functions results in the notion of psychomotricity. The psychomotricity process is
present in every action performed by humans such as: communication, writing, movement
and even emotional expressiveness. Everything we do is accompanied by the notion
of psychomotricity. Recent data suggest an increase in the incidence of autism globally.
This makes the study of psychomotricity development in these children a priority, because
psychomotricity is essential in the development of motor, social and communication skills.
Interventions based on psychomotricity development can help children on the autism
spectrum develop skills that are crucial for social integration and independence. For this
reason, the chosen theme aims to address concrete ways to develop psychomotor skills
in children with autism spectrum disorders within occupational therapies, promoting an
efficient and quality intervention model for these children and their families.

Keywords: autistic, motor development, psychomotor disorders, fine movements,
good manners, appropriate education, etc.

Rezumat Motricitatea si psihicul sunt elementele primordiale ce joacd in procesul de
dezvoltarea al omului. lar actiunea combinata dintre raportul functiilor psihice si functiilor
de motricitate reiese notiunea de psihomotricitate. Procesul de psihomotricitate este prezent
in fiecare actiune realizata de citre om precum ar fi: comunicare, scriere, miscare si chiar
expresivitate emotionala. Totul ce facem noi este insotit de notiunea de psihomotricitate.

Datele recente sugereaza o crestere a incidentei autismului la nivel global. Aceasta
face ca studiul dezvoltarii psihomotricitatii la acesti copii sa fie o prioritate, deoarece
psihomotricitatea este esentiald in dezvoltarea abilitatilor motorii, sociale si de comunicare.
Interventiile bazate pe dezvoltarea psihomotricitatii pot ajuta copiii din spectrul autist
sd isi dezvolte abilitati care sunt cruciale pentru integrarea sociala si independenta. Din
acest considerent, tema aleasd 1si propune sa abordeze modalitati concrete de dezvoltare a
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psihomotricitatii la copiii cu tulburdri din spectrul autist in cadrul terapiilor ocupationale,
promovand un model de interventie eficienta si de calitate pentru acesti copii si familiile lor.

Cuvinte-cheie: autist, dezvoltarea motricitatii, dereglari psihomotorii, miscari fine,
bunele maniere, educatie corespunzatoare, etc.

Introducere

Psihomotorica (din greaca psyche — suflet, constiintd + lat. motor — ce
pune Tn miscare) este complexitatea actelor de miscare dirijate constient. Actuali-
tatea de studiere a dezvoltarii psihomotoricii la copiii cu autism este conditionata de
integrarea semnificativa a rolului si functiei acestei sfere in dezvoltarea proceselor
psihice. In anii 20 ai secolului XX au inceput investigari serioase in descoperirea
corelarii caracteristicilor motorii $i neurodinamice cu constitutia corpului, trans-
formirile somatice si altele (E.Krechmer, M.O. Gurevici, N.N. Ozeretki si altii). In
calitate de caracteristici motorii cercetate s-au evidentiat mersul si pasul, tempoul
si ritmul, particularitatea scrisului. S-au elaborat Tn mod activ schemele de studiere
tentei miscarilor. In cadrul acestor investigatii s-au luat in consideratie modificarile
si dereglarile individuale de la standarde [1, p.246].

Materiale utilizate si metode aplicate. In procesul elaboririi articolului sti-
intific ne-am ghidat de mai multe si diverse metode de cercetare stiintifica care au
facut posibild investigarea corespunzatoare a subiectului titulativ, dintre care putem
enumera: metoda analizei, metoda sintezei, metoda deductiei, metoda sistemica,
metoda istoricd, precum si metoda comparativa.

Baza teoretico-juridica a demersului stiintific cuprinde materialul definitoriu
precum ar fi literatura de specialitate nationald si internationala, publicatiile deschise
din mediul online — care direct sau indirect, abordeaza esenta si continutul subiectu-
lui supus cercetarii.

Rezultatele obtinute in baza analizelor stiintifice efectuate. Starea psiho-
motorie reflectd nivelul dezvoltarii fizice si psihice, evolutia vorbirii, particularitagile
constitutiei si educatiei. Psthomotorica este un criteriu important de evaluare a statu-
tului psihic necesar pentru diagnosticarea afectiunii.

La diferite afectiuni, in special cele psihice, pot aparea dereglari psihomotorii
diverse generale sau particulare. La ele se refera infantilismul motoriu, hipoplazia
(debilitate motorie), inhibitia (hipochinezie si achinezie), intensificarea (hiperch-
inezie) si anomalia psihomotorie (parachinezia).

Dereglarile psihomotorii reliefate sunt posibile in cadrul excitarii psihomoto-
rii $i stuporii, in cazul starilor afective. Cele mai frecvente cazuri de dereglari psiho-
motorii sunt miscarile si actiunile obsedate ce decurg in mod paroxismatic, de obicei
cu obnubilare crepusculara si simptome psihomotorii (de exemplu, automatism oral,
cadere din picioare, somnambulism). De asemenea, se disting dereglari psihomoto-
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rii regresive In forma reversibild (temporar sau permanent) la formele de conduita
caracteristice etapelor initiale de dezvoltare psihica nervoasa (pierderea abilitatilor
de ingrijire, auto-deservire, tarat in loc de mers, mutism, stopare motorie). Dereglari
psihomotorii regresive, indeosebi bine definite la anumite psihoze reactive (de exem-
plu, sindromul salbatacirii si puerilismului). Caderea psihomotorie are loc in cazul
starilor de dementa puternice si foarte puternice (de exemplu boala lui Altsgheimer,
boala lui Pic, dementa senild) si alte afectiuni organice progresive ale encefalului
[1, p.246].

Este universal recunoscut ca orice forma de dizabilitate este caracterizata si
prin dificultati in plan psihomotor, mai ales in praxis sau planificarea motorie a vii-
toarei/ viitoarelor actiuni §i miscdri. De asemenea marea majoritate a acestor copii
sunt hiper-hipokinetici si/sau manifesta miscari stereotipe.

Principalele structuri si componente psihomotrice care sunt afectate sunt
schema corporala, lateralitatea, structurile perceptiv motrice de spatiu si timp si
motricitatea generald. Pentru copiii cu TSA cauza principala a afectarii componen-
telor psihomotrice este neconstientizarea propriei corporalitafi, mai exact deficiente
proprioreceptorii accentuate [5].

Copiii cu autism au dereglari destul de tipice ale psthomotoricii ce apar, pe de
o parte, la insuficienta generala motorie, neindemanarea si nematurizarea miscarilor
arbitrare, mers neindemanatic, absenta miscarilor complexe, pe de altd parte —
la aparitia in al doilea an de viatd a miscarilor de stereotip specific cu caracter ate-
toid (indoirea si dezdoirea degetelor mainilor, alegerea cu ele), izbiturilor, fluturarea
din maini, rasucirea palmelor mainilor, sariturilor, rotirea in jurul axei sale, mersul
si alergatul in lant. De reguld, are loc o retinere semnificativa a formarii abilitatilor
elementare de autodeservire (hranirea individuald, spalarea, imbracarea, dezbracarea
etc.) [1, p.247].

Majoritatea copiilor cu autism au intarziere in dezvoltarea motricitatii, fie
ca ne referim la cea fina, cat si la cea grosierd. Deoarece dezvoltarea motricitatii
este extrem de importantd in activitatile fizice si interactiunile motorii precum si in
explorarea mediului, dezvoltarea abilitatilor motrice pentru activitdtile specifice scri-
sului este de preferat ca sa fie implementate cat mai repede [4, p.129].

In cazul copiilor cu tulburiri din spectrul autismului, problemele din sfera
motricitatii se pot observa inca din jurul varstei de 4-6 luni: dificultatile de rostogoli-
re din decubit dorsal in decubit ventral, dificultati in mentinerea controlul postural in
pozitie sezanda, asimetrie posturald, tonus muscular scazut sau flasc 3, p.183-185].

R.K. Ulianova in cercetarile sale scrie ca la tofi cei examinati se constata o
neindemanare generald, un mers insuficient de coordonat, copiii nu pot sa se intoarca
fara ajutor strain, nu pot sa sard, sa stea Intr-un picior, nu sunt in stare sd paseasca
peste un obstacol, chiar daca e doar o fasie Ingustd de hartie, sa arunce mingea in
tinta, sa o prinda. Miscarile concentrate fine (ingirarea margelelor, bilelor, cercurilor
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unei piramide, asezarea in ordine a mozaicii, Incercarea de a pune florile in vaza,
punerea atei chiar si in urechiusa mare a unui ac, incheierea nasturilor) creeaza mari
dificultati. Copiii au simful ritmului dereglat, le este greu sa mearga sub muzica si sa
facd miscari. La majoritatea lipseste deprinderea de a se autoservi.

La copii se observa micsorarea tonusului psihic: copilul nu sufera nici cea
mai mica tensiune, se istoveste repede. Multii copii atesta un negativism ferm fata
de invatare, insusi cuvantul a invata le trezeste frica. Copiii se distrag cu usurinta,
sunt pasivi si speriosi. Se acomodeaza foarte greu la un mediu nou, o jucdrie noua, o
persoana sau manual nou. Aceasta ingreuneaza foarte mult lucrul cu ei, face mai dificila
pregdtirea lor pentru scoala. Palmele copiilor sunt slabe si atone. Ei nu pot sa stranga
mana Tn pumn, s atinga succesiv cu degetele, sa opund degetul mare celorlalte de-
gete. Le este greu sa {ind corect in mana pensula, creionul, lingura: ei {in obiectul
cu pumnul; nu pot sa taie cu foarfecele, le este greu sa intinda plastilina — realiza-
rea oricarei actiuni necesitd ajutor din partea celui matur. Din aceste considerente
au dificultati deosebite in invatarea deprinderilor grafice. Copiii nu remarca linia,
patratelele, scriu literele si cifrele in mod dezordonat, comit multe greseli. Cu greu
respecta regulile de scriere, hasurare, taiere [1, p.248].

La copilul autist imaginea corporald este grav afectata (copilul nu isi recu-
noaste propriul corp) si exista diferente (uneori foarte mari) intre ceea ce poate face
copilul din punct de vedere motric §i ceea ce ar trebui sa faca la varsta lui. Copilul
autist nu este constient ca propriul sdu corp este format din diferite segmente (brate,
picioare, degete, cap) pe care le-ar putea folosi in mod voluntar pentru a-si satis-
face dorinte si nevoi sau pentru a influenta comportamentul celorlalti. Orientarea
spatio-temporala la fel este afectatd. Organizarea relatiilor spatiale apare doar dupa
structurarea eului corporal. De asemenea, notiunea de timp, se naste din miscare, din
modificarea lenta sau rapida a relatiilor spatiale.

Multi copii cu TSA au o procesare senzoriala diferitd, ceea ce poate afecta
modul 1n care percep si raspund la stimuli din mediul inconjurdtor. Deobicei ei
manifestd un raspuns neobisnuit referitor la procesarea senzoriald; aceste raspunsuri
alterate se datoreaza dificultatilor in ceea ce priveste procesarea si integrarea
informatiilor senzoriale. Vederea, auzul, mirosul, simtul tactil, gustul, sistemul
vestibular si proprioceptia pot fi afectate intr-o proportie diferita in cadrul persoanelor
cu tulburari din spectrul autismului [2, p.154]. Acestia pot fi fie hipersensibili, fie
hiposensibili la stimuli, ceea ce le poate influenta dezvoltarea psihomotricitatii
printr-o evitare a activitatilor motrice sau, din contra, printr-o implicare excesiva in
activitati senzoriale.

Copiii cu TSA au dificultdti in a participa la jocuri care implicd fantezie
sau interactiune cu ceilalti. Aceasta poate reduce oportunitatile de a experimenta si
dezvolta abilitati motorii si sociale. Crearea unui mediu stimulant, dar structurat, poate
ajuta copiil cu TSA sd se angajeze in activitati motrice. Activitatile care integreaza
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miscarea si experientele senzoriale pot facilita dezvoltarea abilitdtilor psthomotorii.

Este important ca interventiile destinate dezvoltdrii psthomotricitatii la copiii
cu TSA sa fie personalizate, tinand cont de nevoile individuale ale fiecarui copil.
Terapia ocupationala, terapia prin joc si alte forme de interventie pot contribui la
imbunatatirea abilitatilor motorii si la incurajarea jocului interactiv.

Concluzie

Psihomotricitatea este o functie complexa, o aptitudine, o conduita specifica,
ce integreaza si conjuga aspecte motrice si psihice, legate de functiile perceptive,
senzoriale, intelectuale si motrice, de receptia informatiilor si executia adecvata a
actului de raspuns. Analizand aceste aspecte ne dim seama de importanta educatiei
psihomotrice, mai ales in cadrul interventiei psiho-educationale.

Dezvoltarea psihomotricitatii este cruciald pentru copiii cu TSA, deoarece
aceasta influenteaza nu doar abilitatile de baza, ci si autonomia personald si integrarea
sociala. Terapia psihomotricitatii trebuie sa fie un proces cuprinzator, care vizeaza
nu doar abilitdti specifice, ci si dezvoltarea cognitiva si emotionala a copilului. O
combinatie de interventii terapeutice este necesard pentru a sprijini dezvoltarea
optima a copiilor, ceea ce subliniazd importanta colaborarii intre specialisti din
diferite domenii. Progresul in dezvoltarea psihomotricitatii necesita timp si rabdare,
iar fiecare pas mic in acest proces este esential pentru succesul pe termen lung al
copilului.
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Abstract. The article examines the process of socialization of children with special
needs and the crucial role of the family in this process. The socialization of children with
special needs requires a comprehensive approach, including family support, inclusive
education, and societal attention. The study identifies factors influencing socialization, such
as parenting styles, the level of social adaptation, and interaction with the environment.
Analysis of parental attitudes shows that family support and involvement positively impact
children’s socialization, while excessive control or authoritarian parenting styles can hinder
adaptation. Psychological testing methods, including the Parental Attitude Questionnaire
(OPO) by A.Y. Varga and V.V. Stolin and the study of socialization levels by Professor M.I.
Rozhkov, helped establish the correlation between parental attitudes and children’s social
engagement. Results confirm that a supportive family environment enhances children’s
confidence and independence. Based on the findings, recommendations have been developed
to help parents improve the socialization and adaptation process for children with special
needs. A comprehensive approach ensures successful integration into society and helps
children overcome socialization challenges.

Keywords: family, socialization, children with special needs, adaptation, support.

AnHotamusa. B craree paccmarpuBaeTcss MPOIECC COIMANU3AIUMU JIETe C
0COOBIMU TIOTPEOHOCTSMH W pEIIaroNias pojb CEMbH B 3ToM mporecce. Conuanm3arus
TaKUX JeTeld TpeOyeT KOMILIEKCHOTO IMOX0/a, BKJIFOUAIOIIETO CEMEWHYIO MOIEPIKKY,
WHKITIO3MBHOE O00pa3oBaHMEe W BHUMaHHWE CO CTOPOHBI oOmecTBa. B wnccnenoBannu
orpeneneHsl (akTOphl, BIHAIONINE HA COIUAIN3ANNIO, TaKWe KaK CTHJIH BOCIUTAHWUS,
YPOBEHb COLMANbHOW afanTali U B3aUMOJCHCTBUE C OKpY»Karolled cpemod. AHanus
POIUTENBCKUX YCTAaHOBOK IOKA3ald, YTO MOJJIEP)KKA M Y9acTHE CEMBbH TOJIOKHUTEITHHO
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BIIMSIOT HA MPOLECC COLMANU3ALMU JETEH, B TO BpeMs KAaK YPE3MEPHBIM KOHTPOJIb WU
aBTOpHTapHLIﬁ CTWJIb BOCIIUTAHWA MOT'YT 3aTPYAHUTD aJaliTalulo. HCI/IXOI[I/IaI‘HOCTI/I‘-ICCKI/IC
METOIIbI, BKIJIFOYAsi ONPOCHUK pomurtensckoro otHomenwms (OPO) A.Sl. Baprm u B.B.
CronmHa, a Tak)Ke METOAVMKY U3yUeHHs YpOBHS corpanu3anuu npodeccopa M.M. Poxxkona,
MTO3BOJIMIIA YCTAHOBUTH KOPPEJIAIHIO MEX/Yy POTUTEIFCKUMHU YCTAHOBKAMH U COLMATBHON
AKTUBHOCTBIO JeTeil. Pe3ynbTaTel MOATBEPXKAAIOT, YTO MOAAEPKUBAIOLIAsl ceMeilHas
cpea crocoOCTBYET Pa3BUTHUIO YBEPCHHOCTH M CaMOCTOSITENILHOCTH y jeredl. Ha ocHoBe
MIOJIYYCHHBIX JTaHHBIX pa3pa0d0TaHbl PEKOMEHIAIMU JUISI POTUTENCH 110 YITy4IICHHIO
Tporiecca COIraaIn3anuy U alanTaliy JeTeld ¢ 0COOBIMH TTOTpeOHOCTIMH. KoMITTeKCHBII
TOJIX0]] 00eCTIeYnBaeT YCICIIHYI0 HHTETPAIIHIO B O0IIIECTBO M IOMOTAET JIETSIM ITPEOIONIETh
TPYAHOCTHU COIMAIU3AIUU.

KiaroueBbie cjioBa: ceMbs, COIMATU3AIUS, JETH C OCOOBIMH TOTPEOHOCTSIMH,
aJlanTarnys, MOIIePIKKa.

Conunanuzanus neTeid ¢ OorpaHuYeHHBIMU BO3MOXHOCTSIMU 3710poBbs (OB3)
MIPECTaBISIET COOOH CIOKHBIN Mpolecc, KOTOPBIN TpeOyeT yueTa WHANBUIYATbHBIX
ocoOeHHOCTel peOeHKa, a TaKKe BIUSHUS BHEIIHUX (DAaKTOPOB, TAKUX KAK CEMbS,
oOpa3oBareibHbIE YUPEKIEHUS M OOIIECTBO B 1LieJoM. BakHOCTH conuanusanuu
neteit ¢ OB3 3akimtoyaercss B HEOOXOIMMOCTH MX a/IallTAllUU K COLIMATLHOM cpeie U
OCBOEHHMSI HOPM [TOBE/ICHHU S, KOTOPBIE MIO3BOJISIT UM IOJIHOIIEHHO B3aMO/ICHCTBOBATh
¢ okpyxatomumu [ 1, c. 59].

Boi6op Tembl uccnenoBaHus OblT 00YCNOBIEH TEM, YTO POJb CEMBU B
commanm3anuu nered ¢ OB3 sBiseTcss KIOYEBOM W 3aCiIy’KHUBaeT IITyOOKOTO
n3yuyeHusi. CeMbs CO3/1a€T YCIOBHS JUIsl yCIEIIHOTO OCBOEHUS COLIMAJIbHBIX HABBIKOB
W ajlanTaiuy pebeHka B 00111eCTBE, UTO JieJIaeT €€ He3aMEHUMBIM (DaKTOPOM Pa3BUTHSI.
HccnenoBanre 3T0i TEMBI TIO3BOIUT BBISIBUTH d()()EKTUBHBIE CITOCOOBI TIOICPKKU
JeTel ¢ 0COObIMU MOTPEOHOCTAMHU U MOKa3aTh, KAK CeMeWHas cpea BIUSIET Ha UX
WHTETPAIHIO.

[Iponiecc comumanu3alnud BKIOYAET HECKOJIbKO KIFOYEBBIX ACIEKTOB:
KOTHUTHUBHOE Pa3BUTHE, MEXINYHOCTHOE OOIIeHHe, (GOpMUPOBAHUE CAMOCO3HAHUS
u ocBocHHE comuabHbIX HOpM. CommacHo Jx. Apordpuny [3] m k. Muny
[11], conmanu3anus sBISIETCS MPOLECCOM MOCTENEHHOTO BKIIIOUEHHUS MHAMBHUAA B
CUCTEMY COLIMAJIbHBIX OTHOLLIEHUH, YTO CIIOCOOCTBYET €r0 aJanTaluy U HHTeTrpaluu
B 00IIECTBO.

B nHayuHoi nuTeparype BBIAEISIOT HECKOJIBKO MOIXOI0B K COLMATH3AINH,
Cpenu KOTOPBIX IcHXOaHanuThyeckas koumenmus 3. @peiima [17], Teopus
conuanbHoro HayuyeHusi b. Ckunuepa [14] U cuMBONIMYECKUN WHTEPAKUHUOHU3M
Jix. Muna [11]. Ot Teopun mo-pasHOMY OOBSICHSIOT MPOIECCH (POPMUPOBAHUS
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COLIMATIbHBIX HABBIKOB, OTHAKO BCE OHH CXOMATCS BO MHEHHU O BaXHOCTH paHHEH
coLpaIn3aluyu pebeHkKa.

Oco0oe BHIMaHKE YAESETCS POJIU CEMBH B 3TOM Mpoiiecce. CeMbsi He TOJIBKO
oOecrieunBaeT pebeHka 0a30BOM MOANEPHKKOM, HO U POPMHUPYET Y HEro NMEPBUUHBIC
colManbHbIe yCcTaHOBKU. MccreioBanus nokas3piBatoT, 4To aetu ¢ OB3, nonyyaroniue
aICKBaTHYIO MOJJIEPKKY OT POAUTENEH, JIydllle alanTUPYIOTCS K COLMATbHON cpesie
[13, c. 37]. OnHako Tak»ke OTMEYaeTCs, YTO HEMPABUIIbHBIE POJUTEIBCKUE MOMIEIIH
MOTYT HETaTMBHO CKa3aTbCs HA Pa3BUTHH peOEHKa, HapUMEp, Ype3MepHas oneka
WJITU YMOILIMOHAJIbLHOE OTBepKeHue [6, c. 107].

[TomuMo cembH, 3HAUMTENbHYIO PpOJIb HUrpaeT oOpa3oBaTeibHasl Cpeaa.
WHKi1r03uBHBIE TPOrpaMMBbl CIOCOOCTBYIOT connanu3anuu aereid ¢ OB3, mo3Bossis
UM B3aWMOJICHCTBOBATh C POBECHHUKAMHM W OCBaMBAaTh HEOOXOIUMBIC HaBBIKH.
B ycnoBusx mpaBwibHO OpraHun3oBaHHOTO oOydenus aetu ¢ OB3 momyuaror
BO3MOXKHOCTh HE TOJIBKO Pa3BHBATh KOTHUTHBHBIE CIIOCOOHOCTH, HO U YUYUTHCS
COIIMAIbHOMY B3aUMOJIEHCTBHUIO [2, c. 46].

He menee BakHBIM (hakTOpOM SBIIsIETCS OOIIECTBEHHASI MHTETpAIHsl 1eTeH ¢
OB3. Ilonnepxka co CTOpOHBI 00IIECTBA, CO3/IaHUE AOCTYIMHONH MH(PACTPYKTYPHI,
pa3BUTHE IPOTPaMM COLMATBHON a/IaliTAllUU — BCE 3TO IIOMOTAeT JAETSIM C 0COOBIMU
MOTPEOHOCTSAMHM CTATh MOJTHOIIEHHBIMHU WICHaMH coodmmecTBa [15, ¢. 93].

Takum o0pa3om, ycrmemHas comuanusanus jaereid ¢ OB3  Tpebyer
KOMITJIEKCHOTO TIO/IXO/1a, BKJIIOYAIOLIET0 CEMEHHYI0 MOIACPKKY, HHKIIO3UBHOE
o0pa3zoBaHNe W BHUMaHHE CO CTOPOHBI oOmIecTBa. Tosbko Onaromapsi COBMECTHBIM
YCHJIMSM BCEX YYaCTHUKOB IPOLIECCa MOXHO CO3/1aTh YCJIOBUS JJIsl TIOJTHOLEHHOTO
Pa3BHUTHS U QIaNITAIIUU ITHUX JICTEH.

[IpoGnema wuccnenoBaHMs 3aKIOYAETCs B HEJOCTAaTOYHOM ITOHUMaHHUU
U TPaKTUYECKOM TIPUMEHEHUU METOJOB, CHOCOOCTBYIOMUX 3P (HEeKTUBHON
collManu3aluy JEeTe C OrpaHUYEHHBIMH BO3MOXKHOCTSIMM 310poBbs (OB3) B
YCIIOBUSIX CEMEWHOro BocnuTaHusA. HecmMoTpss Ha 3HaAYMMOCTH 3TOrO IpOIECCa,
MHOTHE CEMbU CTAJKUBAIOTCS C TPYOHOCTSAMU B OOECIICUCHHH IOJHOIICHHOTO
pa3BUTHUS U HUHTETPAIMM TaKUX €Tl B COLMAIBHYIO Cpedy, YTO HETaTHMBHO
CKa3bIBACTCS HA UX JajbHEHIIeM BOCIUTAHUH U COIMANbHOU anantanuu [4, c. 71].

Lenap mucciaenoBaHust COCTOUT B M3YYCHHH POJM CEMbU B Ipoliecce
counanuzanuu nereit ¢ OB3, BoIsiBIeHNH (HAKTOPOB, BIUSIONIMX HA 3TOT MPOIECC,
a Takke B pa3paboTKe peKOMEHIAIMi A POoAMUTENeH MO YAy4YIIeHHIO YCIOBHM

COLIMAJIM3AIIMY U aJlalTallii TAKUX JETEM.
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Mertonosorus ucciesoBaHus 0asupyercss Ha TPyAax MHOTHUX ydeHbIX. Tak,
3. @peiln yTBepKAaeT, 4YTOo peOEHOK M3HAuajJbHO aCOIMAJIEH, M COLMATH3ALH]
IIPOUCXOIUT YEPE3 KOHTPOJIb HAJl CBOUMU UMITysIbcaMu [17]. A. Aep noguepkuBaer
BaXHOCTh YYyBCTBA OOIIHOCTH U «COLMAJIBHOIO YYBCTBa», KOTOPOE CIIOCOOCTBYET
B3aMMO/ICHCTBUIO pebeHka ¢ oKpyxaromumu [1]. B Teopun cormanbHOTO HayYeHus,
MIPEICTaBICHHON TakuMu yuyeHbIMH, kKak b. Cxunnep [14], D. Topunaiik [16] u
JIPYTUMHU, COLIMANU3allvsi IMOHUMAeTCs KakK MpOLEecC WHTEpHATU3aluud HOPM U
MpaBUJI OOIIECTBA Yepe3 MOJKPEIUICHHE M TMoiapaxkaHue moaensMm. A. banmypa
aKIICHTHPYeT BHHMaHHE Ha ToapaxkarenbHoM oOydenun [S5]. JIx. ApoHbpua
[3] BbLOENAET MOTHMBALIMOHHBIE YCTAaHOBKM KaK OCHOBY coliManu3auuu. Teopus
CHMBOJIMYECKOTO MHTEpAKIMOHU3MA, pa3BuBaemas k. Muaom [11] u npyrumu,
paccMaTpuBaceT COLMAIM3ALNI0 KaK MPOLECC aJalTalluy JIMYHOCTH K TPYHIIOBBIM
HOpMaM 4epe3 B3auMOJCIHCTBHE C JAPYTMMH JIOAbMH. BaxkHylo pojb B 3TOM
MIPOIIECCe UTPAET SI3BIK M UTPA, KOTOPbIE IOMOTal0T peOCHKY yCBauBaTh COLUAIIbHBIC
HopMmbl. Teopus JI.C. BeIrorckoro, noJ4epKkrBarOT COLMATIBHYIO IPUPOY YEIOBEKA
[8, ¢.30]. JI.C. Beirorckuii cunra, 4To pedeHOK U3HAYAIBHO yKe SIBISETCS YacThIO
OTpe/IeNICHHON KYJIBbTYphl U COLHMAIbHBIX CBA3EH, YTO JIEIAaeT €ro COLMAIN3ALNIO
HE aJanTalyel, a 4acTbl0 €CTECTBEHHOrO pa3Butus [8, ¢.84]. A.B. bpymnunckuit
YTBEPXKAAET, YTO JIETCTBO YEJIOBEKA — 3TO HE MPEBpaILlEHUE )KUBOTHOTO B YEJIOBEKA,
a MPOLECC B3POCIIEHUS, OCYIIECTBISIEMbIH B YCIOBUSAX OOIIEHUS U B3aUMOACHCTBUS
[7, c.75]. OnHoli u3 Hanbosee U3BECTHBIX TEOPUM COLMAIN3ALUU SBISETCS TEOPUs
collMaNM3aluy, MPEMIOKEeHHass . OpUKCOHOM [18], KOTOpBIM aKLEeHTHpPYeT
BHUMaHUE HAa BaKHOCTH CTaJUH JIETCTBA B IPOLECCE CTAaHOBIEHUS JIMYHOCTHU. [1o
€ro MHEHHIO, COIlMATU3aIis HaYuHaeTcsi ¢ 0a30BOTO JIOBEpUsI K MUPY U OJIU3KUM
JFONSIM, 9TO (DOPMHUPYET OCHOBY JUISl TAbHEHIINX COIMATBHBIX B3aMMOJICHCTBUM.
BaxxHOCTh paHHUX CTaAMil COIMAIN3AlUY, B YaCTHOCTH, CEMbH, MOAYEPKHYTa U B
uccrnenoBanuax M. Manoue, KoTopasi pacCMaTpuBaeT CEMbIO KaK TJIAaBHBIA (akTop
B COIMAJIM3AIUU JeTel ¢ 0coObiMu ToTpedHOCTIMU [ 10, ¢. 45]. A. Paky u kosteru
aKIEHTUPYIOT BHHMMAaHHE Ha BIMSHUM CEMEHWHOW cpeabl W 00pazoBaTelbHBIX
MIPOrpaMM, KOTOpbIE CIOCOOCTBYIOT YCHEIIHOM COIMalU3alMKi AeTei ¢ 0COObIMU
MoTpeOHOCTAMU B 00ydeHHH u obmeHun [12, c. 212].
MeTtoabl Hcce10BaHNA:
1. Amnanu3 nureparypbl sl U3YYEHHS TEOPETUUYECKUX AaCIEeKTOB
COLIMANIU3aluu JIeTell ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMH 3/J0POBbS Ha
OCHOBE paboT OTEUYECTBEHHBIX U 3apyOeKHBIX HCCIE0BATEINEH.
2. KauecTBEHHbIN aHAIM3 UCIOJB3YETCS C LEJbIO BBIBICHUS KIHOUEBBIX
dakTopoB conmanuzanuu aereir ¢ OB3 uepes3 nzyueHue ocoOeHHOCTEN
X aJaITanyy B OOIIECTBE.
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[Icuxonornueckoe  TECTUpPOBaHME B  BUJE  TECTa-OMPOCHUKA
poautensckoro otHomeHus (OPO) mo meromuke A.S. Bapru u B.B.
CronuHa npuMeEHSETCs 1J1s1 OLICHKH TO3ULIMHU POJIUTEIIEH IO OTHOIIEHUIO
K JETSIM.

Meton CpaBHHUTENBHOTO aHalM3a HUCIOJB3YETCS MJIsi COIMOCTaBICHUS
JNAHHBIX, TIOJIYYEHHBIX B XOJI€ TECTUPOBAHUS, C Ppe3ylIbTaTaMu
MCCJIEIOBAaHUM IO YPOBHIO COLMAIBHOW ajanTalid, akKTUBHOCTU U
ABTOHOMHOCTH JIeTel, OCHOBAaHHBIX Ha MeToauke mpodeccopa M.U.
Poxkona.

3amaum uccaea0BaHUA:

1.

[IpoBecTn TecTUpoBaHUE C HCMOJb30BaAaHHUEM TecTa-onpocHuka OPO
(A.S. Bapra, B.B. CronuH) mns W3ydeHUS POAMTEIbCKUX TO3UIUN
MaTepH WK OTIIa B OTHOIICHUH PEOCHKA.

OrnpenenuTh YpOBEHb COLMAIBHON ananTHPOBAHHOCTH, aKTUBHOCTH,
ABTOHOMHOCTH W HPABCTBEHHOIO PAa3BUTHS YYaIlIUXCS C TMOMOIIBIO
metonuku npodeccopa M.U. Poxxkosa.

[Ipoananu3upoBaTh MOIyYCHHBIE JaHHBIE, BHISIBUB OCHOBHBIE TEHICHITHH
corpanuzanuu aete ¢ OB3.

HNHuTepnpeTnpoBaTh pE3YIBTaThI HCCIIENOBAHMS, YCTaHOBUB
3aKOHOMEPHOCTH BJIUSHUS CEMbH Ha TIPOIECC COIMAIM3allUU JCTeH C
OB3.

Ha ocHOBe pe3ynsraroB HCCIIEIOBaHHS pPa3pabOTaTh pPEKOMEHIAINH
JUIs  pOAMTENEW, HampaBIeHHbIE HA TMOBBIIIEHUE APPEKTUBHOCTH

coumanu3anuu neteit ¢ OB3 u ux ycnemHon HHTerpayy B 00IIecTBO.

I'mmoTte3a mMcciieq0BaHUSA: POJIb CEMbU ABJISACTCA KIIKOYCBbBIM (I)aKTOpOM B

nponecce connaian3anuu JIETeN ¢ OIrpaHUYCHHBIMH BO3MOXKXHOCTAMU 310POBbA (OB3),

M aKTHBHOE CEMEHHOE y4acTue CHOCO6CTByeT Oonee YCHGMHOﬁ HUHTCIpalli TaKUX

JIeTel B OOIIECTBEHHYIO KU3Hb Yepe3 Pa3BUTHE X AYMOIIMOHAILHON YCTOMYMBOCTH,

KOMMYHHKATUBHBIX HABBIKOB W COLIMAJILHOT'O BBaHMO}IeﬁCTBI/Iﬂ.

Onucanue BbIOOpKHU: B nccnenoBanum yyactBoBasiu 12 cemeil ¢ 1eTbMH €

OIrpaHUYCHHBIMH BO3SMOKHOCTAMMU 3J0POBbs C HAPYIICHUAMUA 3PCHUS, B BO3PACTC OT

7 no 8 net (12 ponureneit u 12 gereii).

Pesynpratel MeTtoguku poxautensckoro otHomenus — OPO (A.Sl. Bapra,

B.B. CTOJ'II/IH) ObLIH pacCMOTPECHEI 110 Ka)XJ0W M3 MATH IIKal B OTACIbHOCTH:

HNPUHATHUC-OTBCPIKCHUEC, KOOIICpaIui, CI/IM6I/IO3, ABTOPUTApPHAas TUICpCcourain3anmsi,

MaJieHbkui HeynauHuk (Pucynku 1-5).
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= [TosoKHUTEIEHOS
OTHOIIIeHHEe

= CpenHIle IIOKa3aTeIH

= OTpHIaTeIBHOE
OTHOIIIEHHE

Pucynok 1: Pesynbrarel MeTouKH poauTensckoro otHonreHus — OPO (AA
Bapra, B.B. Cronun)

= JIposiBgeT HHTEpEC

= IIposiBnsieT B MeHbIICH
CTeIIeHN

= He mposBiseT

Pucyrok 2: PeaynsTaTel METOTHKH pOTHTEIRCKOTO oTHOMIEHHA — OPO (A S
Bapra, B.B. Cromun) mo mkane «Kooneparims»

® ABTOpHTapHO®
OTHOILIEHHE

" CpEﬂHHe IIOKa3aTCIIH

Pucynok 3: Pesynprarsl MeToauKn poauTenbekoro oTHomeHns — OPO (A AL
Bapra, B.B. Cromnn) o mkane «Cum0Omno3»
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= CyuTaer HEeYIaTHHKOM CpeZ[HPIB IIOKA3aTeJIH

= Beput B peCeHKa

T

PucynokS:-Pe3ynbTaTsl ‘METOIHKH POAUTENECKOT0 ‘0THOMIEHHA —OPO (A AL -
Bapra,-B.B.-Crommnn) no mxarne -« ManeHsKuil -HeyTauHHK» Y

= HeT NICHXOIOTHIECKOH
IIICTAHITHH

CpelHue IoKa3aTenH

= 3HAUYNTEeIbHaS
JIUCTAHITHS

Pucynox 4: PesynpraTst MmeToauku poautenbckoro otaomeHns — OPO (A4
Bapra, B.B. Cronun) 1o mkajie « ABTOpHTapHas IHIIEPIIEPCOHAIH AN

OOumii aHaIM3 O METOJMKE MOKa3all pa3HOOOpa3ue MoIX00B pofuTeneit k
BOCIIMTAHUIO I€TEH, YTO MOTYEPKUBAET MHOTOIPAHHOCTb POAUTEIBCKUX YCTAHOBOK.
BonbmmHCTBO ponuTenel 1eMOHCTPUPYIOT MOJIOKUTEIBHOE OTHOIIEHHUE U BEpPY B
peOeHKa, aKTUBHO YYacTBYIOT B €rO KU3HU U TMOAJACPKHUBAIOT MHULMATHUBBL. ITO
co3JaeT OJIaronpuaTHbIE YCIOBUS Ul YCIIEITHOTO SMOLMOHAIBHOTO, KOTHUTUBHOTO
Y COUHMAIBHOTO PA3BUTHS JETEH.

Onnako HaONMIONAIOTCS CIOy4yad HETaTHBHBIX IMOAXOAOB, TaKHUX Kak
3HAYUTEIbHAS IICUXOJIOTUYECKAs JWUCTAHUUS, ABTOPUTApU3M WIA BOCIPUATHE
pebeHKa KaK «MAaJeHbKOro HeyJayHUKa». OTH acleKThl TpeOyroT BHMMAaHUS,
TaK KaK OHM MOTYT HETaTMBHO BJIMATH Ha pa3BUTHE PEOCHKA, €r0 CaMOOILICHKY U
COLIMAIN3ALHUIO.
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Pomutenu ¢ cpemHuMU TIOKa3aTeNssMM Ha pa3HBIX MIKanax oO0NagaroT
NOTCHIMAJIOM I YIYUYHICHUSA CBOUX BOCIHUTATCIIBHBIX CTPATCT HUH. I[JIH HUX
Ba’KHO OCO3HATh 3HAYMMOCTDb MOAACPKUBAIOMICTO U YBAXKUTCIILHOTO OTHOUICHUS K
pebeHKy, OamaHc MeXy KOHTPOJIEM M CBOOOIOHN, a TakKe HeOOXOIUMOCTh BEPHI B
CIIOCOOHOCTH peOeHKa.

Takum oOpazom, pe3yabTaTbl HCCIIEOBAaHUS YKA3bIBAIOT HA HEOOXOIUMOCTD
Oosnee mTyOOKOTO aHaIM3a POAUTENHCKHX YCTAaHOBOK, a TaKKe PEKOMEHIAIUN U
MCpOHpI/ISITHﬁ, HAIllpaBJICHHBLIX Ha YKPCIJICHUC I[MO3UTHUBHOI'O B33HMOILCI71CTBPI$I
Mexay poautensMu U aetbMu. [lomnepxka u oOyueHue poauTeseii MOTYT CTaTh
KIIFOUCBBIMH UHCTPYMCHTAMU JIJIA ITIOBBIIICHUA X HC}I&FOFI/I‘-IGCKOﬁ 3(1)(1)GKTI/IBHOCTI/I.

OO0urue pe3yabTaThbl UCCICIOBAHUS 110 TAHHOW METOAMKE IEMOHCTPUPYIOT
Pa3HOCTOPOHHIOI KapTUHY COLMANM3AlMM W JIMYHOCTHOTO pAa3BUTHUS JAeTeil
C OrpaHUYECHHBIMH BO3MOXKHOCTSIMHU 370poBbsi (OB3) B Bo3pacte 7-8 ieT.
BonbmnHCTBO /1eTelt MoKa3bIBalOT BBICOKME IMOKA3aTeNid MO TaKWM MIKajdaM, Kak
«CouuanpHasi aJanTUPOBAHHOCTHY, «ABTOHOMHOCTB», «lIpuBepkeHHOCTH K
TYMaHUCTHYECKUM HOPMaM», YTO CBUJETENILCTBYEeT 00 YCHENIHOW WHTErpanuu B
o0miecTBO, cPOPMHUPOBAHHBIX HABBIKAX CAMOCTOSITEIBHOCTH, a TAKXKE BBICOKOM
OpPUEHTAILIMH HA HPABCTBEHHBIE IEHHOCTU. DTO TOBOPUT O MOJIOKUTEIILHOM BIUSHUU
CEMbH, IMEJaroroB W OKPY>KEHUS, CO3[AIOIIETO OJaronpusiTHbIC YCIOBHS IS
pa3Butus Aeteil. Tem He MeHee, BBISABIICHbI ONPEACIEHHBIE TPYIHOCTH Y HEKOTOPBIX
netel, Harpumep, B «ColnanbHON aKTUBHOCTUY» U « ABTOHOMHOCTHY, TJI€ OTMEUEHBI
HU3KHAE MOKa3aTread. ITO YKa3bIBaCT Ha HGO6XOIII/IMOCTB LIGJIeHaHpaBJICHHOI\/II
NMOAACPIKKHU IJId MOBBIMICHUSA YBECPCHHOCTU W PAa3BUTHUSI HABLIKOB B33.PIMOI[CI>1CTBHSI
¢ okpyxawomumu. [lo mxane «IIpuBep>KEHHOCTh K T'YMaHUCTHUYECKUM HOpPMamy»
OTCYTCTBUE HU3KHX IOKa3aTeiel MOoAYepKUBaeT OOUIHIA MOJIOKUTEIBHBIA YPOBEHB
HPABCTBCHHOT'O BOCIIUTAHUs B BEIOOPKE. OTHAKO CPETHUE PE3YIIbTaThI, HA0I0aeMbIe
Y HCKOTOPBIX I[GTGI\/'I o pdaay mKaja, CBUACTCIBCTBYIOT O NOTCHIHMAJIBHBIX 30HAX
pocta, TpeOyIOIUX IOMOTHUTEIHPHOTO BHUMAHUS CO CTOPOHBI POIUTENEH U
CIENUaTUCTOB. TakuM 00pa3oM, MCCIIEIOBAHNE BBISBISET KaK CHUIBHBIE CTOPOHBI
B IIpoIlecce comuanu3anuu u pa3Butus aeteit ¢ OB3, tak u obnactu, Tpebyromnue
KOPPEKIIMOHHBIX MEPOIIPUATHIA.

Jlanee ObUIO BBISBICHO HAJUYHE CBSI3U MEXKIY POIUTEIHCKOW IMO3UIIMEH
M0 OTHOIICHHUIO K CBOEMY PEOEHKY M COIMAIM3UPOBAHHOCTHIO JETEH MO METOIY C

K. Cniupmena 1o BEIYMCIECHUIO KOPPETSIIHiA.
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Tabnuma 1: CBsi3p MEXAY pOAUTEIHCKOM MO3UIMEN IO OTHOIICHHUIO K
peOeHKyY U COIMATN3UPOBAaHHOCTBIO IeTeH

ConannbHasi | ABTOHOM-| ConmaJnbHas ak- | IIpuBepiken-
alanTUBHOCTh | HOCTH THBHOCTH HOCTH K rymMa-
HUCTHYECKUM
HOpMaM
Hpusrite/ 0,131 0,105 |0,059 0,023
OTBep:KeHHe
Koonepanust 0,322 0,119 (0,251 0,304
Cumo6u03 -0,215 -0,078 | -0,117 -0,101
ABTOpUTapHast
THNEPCOHATIN- -0,249 -0,314 10,004 -0,199
3anus
Manenbiciii 0,316 0325 0,013 -0,305
HeyTauyHHK

MOXHO 3aKJIIOYUTh, YTO YPOBEHb COLMAIM3UPOBAHHOCTH JeTel B OOJbIei
CTENEHU TMOJIOKUTENIbHO CBS3aH C KOOIEepaluend poauTeneil, B TO BpeMs Kak
IIKaJIbl CMMOMO03a, aBTOPUTAPHON THIEPCONMAN3ANNNA W BOCHPHUITHS peOCHKA
KaK «HEyJauyHWKa» JEMOHCTPUPYIOT OTpullarelibHoe BiausiHue. Haumbomee
3HAYMMbBIE B3aUMOCBSI3M OOHAPY)KEHBI MEXIY POIUTEIBCKUM HHTEPECOM K
pebeHKy (Koomepaiusi) U €ro COIMAIIbHOW aJanTHBHOCTHIO U TPUBEPKEHHOCTHIO
HPaBCTBEHHBIM HOpMaM. DTHU PE3yIbTaThl MOAYEPKUBAIOT BAXKHOCTH (POPMUPOBAHUS
3I0POBBIX, MMOAJICPKUBAIOIINX OTHOLIEHUN MEXKAY POJUTEISIMU U IETbMHU.

Ha ocHoBe aHanm3a qaHHBIX TaOIULIBI, MOKHO CIIENIATh CIIECAYIOIINE BBIBOIBI
KacaTeJIbHO IIOCTaBIEHHOM TMITOTE3bI:

1. TloaTBepkIeHHWe THUNOTE3bl B 4YacTU POJIM CEMBU: PE3YJIBTaThI
KOPPEJSIIUOHHOTO aHaIM3a MOKA3bIBAIOT, YTO POAUTENbCKUE MO3UIINH,
CBSI3aHHBIE C MIPOsIBJICHHEM HHTepeca K pedeHky (Koomeparst), nmeror
MOJIOKUTENIbHYIO B3aUMOCBSI3b C KJIFOUEBbIMU aCIIEKTaMH COLIMATTU3ALINH,
takumu Kak ConranbHas ananTuBHOCTH (r = 0,322) u [IpuBep:keHHOCTH
K TymMmaHucTrudeckuM HopMmam (r = 0,304). D10 CBUIETENBCTBYET O TOM,
YTO aKTHUBHOE Y4acTHUE CEMbH JICHCTBUTEIHHO CIIOCOOCTBYET Pa3BUTHUIO
y peOcHKa HaBBIKOB COIMAJIBLHOTO B3aMMOJCUCTBUS M OpPHEHTAIlUU Ha
HPaBCTBEHHBIE IIEHHOCTH.

2. HeraruBHoe BiMsSHHE ONPEAEIEHHBIX POAUTEIBCKUX  MMO3HIIHIA:
HEKOTOPBIC ACTIEKThl POJUTEIHCKOTO OTHOIICHHS, Takue kak CuMOno3
U ABTOpUTapHasi THUIEpCOLMANU3als, [0Ka3aJu OTPULATEIbHYIO
B3aMMOCBSI3b C COLMAIU3UPOBAHHOCTBIO JIeTell, 0COOEHHO B TaKHX
mkanax, kak CommanpHas aganTuBHOCTH (r = -0,215 m r = -0,249
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COOTBETCTBEHHO) U ABTOHOMHOCTH (1 = -0,314). D10 yKa3wIBaeT Ha TO,
YTO TUIEPONEKa WM H3IUIIHUN KOHTPOJIb MOTYT MEIIaTh YCIEUTHOU
COLIMANU3alliU ¥ PA3BUTHIO CAMOCTOATEIHHOCTH.

3. 3aBHCHMOCTbH OT BOCHpPHATHs peOeHKa: mikana MalleHbKUI HeyTauHUK
JNEMOHCTPUPYET  OTpullaTelbHble  Koppensiuun ¢ CouuanbHOM
ananTuBHOCTHIO (1 = -0,316) u [IpuBep>KEHHOCTHIO K TYMaHUCTHYECKUM
HopmMam (r = -0,305), moaTBepkaasi, 4TO HETaTHBHOE BOCIPHUSTHE
pebeHKa pOIUTENIIMU MOXKET CYLIECTBEHHO MPENSTCTBOBAThH MPOLECCY
€ro ColuaIn3alym.

4. OO0mas 3HaY4MMOCTb POAUTEIHCKOTO YUACTHSL:

Haunbonee cuibHBIE MOJOKHUTEIBHBIE B3aMMOCBS3H OOHAPY)KEHBI MEXKIY
LIKaJaMM, OTPaXKAlOUIMMHM TOAJEPKHUBAIOIIEE W YBAXHUTEIBHOE OTHOILIECHUE
poauTenell K peOCHKY, U MOKa3aTeNIIMU COIMATU3AMH. JTO MOAKPEIUIIET HJICI0
O TOM, YTO POJb CEMbH JCUCTBUTEIBHO WMIPAET KIIOYEBYIO POJIb B YCHEITHOM
uHTerpauuu neteii ¢ OB3 B o6mecTBo.

OOmuii BBIBOA MO TUIIOTE3€: THIOTE3a O TOM, YTO POJIb CEMbU SIBISETCS
KIto4eBbIM (pakTopom coumanuzanuu getreir ¢ OB3, moaTBepkaaeTcss 4acTUYHO.
AKTHBHOE CEMEIHOe Yy4acTHe, BBIPAKEHHOE dYepe3 IOJIOKUTENbHBIE AaCTEKThI
POIUTENHCKOM TO3UINH, JCWCTBUTEIBHO CIOCOOCTBYET YCIEUIHOW HHTErpaluu
JeTei B 0OIIECTBEHHYIO KHU3Hb. OAHAKO OmpeAeNEéHHbIE POIUTENLCKUE MOAXOIbI,
TaKHe KaK TMIIepOoIieKa U aBTOPUTAPHU3M, MOTYT HETaTUBHO BIMSITh HA COLUATU3AIINIO
neteil. Pe3ynbraThl HOAUEPKUBAIOT BaXKHOCTH POPMHUPOBaHUS cOaTaHCUPOBAHHBIX U
MOJACPKUBAIOIINX POAUTEIBCKUX YCTaHOBOK JJII ONTHUMAJIbHOTO Pa3BUTHS JleTel
c OB3.

Ha ocHoBe pe3ynbraTtoB HcciaenoBaHMs ObUIM COCTABJIEHBI CIIEAYIOLIUE
pEeKOMEHIAIMK JIJIs1 ycTemHon coruanu3anuu aetei ¢ OB3. Onu 3axmrodarorcs B
TOM, YTO POAMTENSIM Ba)KHO CO3[aTh IMOJJICPKUBAIONIYI0 CEMEHHYI0 arMocdepy,
yBa)KaTb WHAWBUIYATbHOCTh peOCHKa M IMOJICPKUBATh JOBEPUTEIBHOE OOIICHHE.
[Toompenue conuanbHOM aKTUBHOCTH, YYACTHE B COBMECTHBIX MEPONPHUSATHSAX U
pa3BHUTHE CAMOCTOSTEIILHOCTH MOMOTYT PeOSHKY aJaTHPOBATHCS K OKPYKAIOIIEMY
Mupy. BakHO MomenupoBaTh MOJNIOKUTENBHOE TIOBEJACHHE, COTPYIHHUYATh C
MearoraMu M CHelHaluCTaMu, a TaK)Ke MPUBHUBATh TYMAaHUCTHUECKHE IIEHHOCTH,
Takhe KaK YeCTHOCTh W yBakeHHe. PomuTenu MOIKHBI MPEAOCTaBISATh PEOCHKY
BO3MOXKHOCTH ISl Y4acTUsl B OOIIECTBEHHOMN JKU3HH, XBAJIUTh €T0 3a JOCTHKEHUS
1 obecreynBaTh SMOIMOHANBHYIO TOAJIEPKKY B CIOXKHBIE MOMEHTHI. JTH MEpbI
MOMOTYT peOeHKY MOYyBCTBOBaTh YBEPEHHOCTh B CBOMX CHJIaX W HalaauTh
B3aMMOJICHCTBHE C OKPYKAIOIIUMHU.
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B pesynprare npoBeIEHHOTO HCCIENOBaHUS ObUIM BBISBICHBI KITIOYEBBIE
aCIIeKThI COLMAIN3ALUH JIeTel ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSAMU 3/10poBbst (OB3)
U poJiib CeMbU B 3TOM Npouecce. Counanu3anus NpeaAcTaBiIseT coO0H CIOKHBIN U
MHOI'OYpPOBHEBBIH IIPOLIECC.

CeMbs sIBIISIETCSl KJIFOYEBBIM MHCTHTYTOM colmanu3auuu pedenka ¢ OB3,
BJIMSSL Ha €ro JIMYHOCTHOE PAa3BUTHE, CAMOOIIEHKY U CIIOCOOHOCTh K MHTEIpaluu
B obmectBo. [lognepxkka poauresnei, UX aKTUBHOE ydacTHE B XU3HU peOeHKa,
pa3BUTHE €ro CaMOCTOSTENIbHOCTH M KOMMYHHUKATHBHBIX HaBBIKOB CIIOCOOCTBYIOT
YCHEIHONW COLMAIN3ALNH.

AHanu3 TEOPETUUECKUX aceKTOB MOKa3al, 4To couuanusanus nereii ¢ OB3
COIIPOBOX/IAETCS PAIOM OaphepoB, BKIIOYAs IICUXOJOTHMYECKHE, COLHAJIbHBbIE U
NIE€AAroruueckue TpyaHocTu. TeM He MeHee, TpaBWIIbHAs OpraHu3alusl CEMEMHOIO
BOCIIMTAHUS M CO3JaHUE ONarompusTHOW arMocepbl B CEMbE 3HAUYUTEIHHO
MOBBIIIAIOT YCIEMIHOCTh COLIMAIN3ALMU TaKUX JETEH.

Commanuzauuss nereii ¢ OB3  mpoxoguT ycnemmHee IpU  aKTHUBHOM
B3aMMOJICHCTBUYU CEMbH C ICUXOJIOIaMU, II€AaroraMu 1 COLUATbHBIMUA PAOOTHUKAMHU.
WuauBuyanbHble TPOTpaMMbl KOPPEKIMOHHO-pa3BUBAlOIIEl pabOThl TOMOTaloT
peOeHKy pa3BUBATh HABBIKM OOILEHHS, YBEPEHHOCTh B c€0€ U CaMOCTOSTENIbHOCTb.

Co3nanue MHKITIO3UBHOM 00pa30BaTebHON CPebl, pa3BUTHE TOJIEPAHTHOCTH
u BoBJeueHue aereit c OB3 B 0011ecTBEHHBIE MEPOIPUATHS 3HAYUTEIIBHO MTOBBIIIAIOT
UX YPOBEHb COLIMAIN3ALIUY.

DKCHepuMeHTaIbHAasl YacTh UCCIIEAOBAHMS MTOITBEPAMIIA, YTO OOIBIIMHCTBO
JeTed, HaxXomAIIMXcS B ONAaronpusiTHBIX CEMEHHBIX YCIIOBHSX, JAEMOHCTPHUPYIOT
YCHEIIHYI0 aJalTalyi0 B COLMAIBHOM CpeAe, aKTMBHO B3aUMOCHCTBYIOT C
OKpYXXaloIlMMU ¥ YBEPEHHO YYBCTBYIOT ceOsi B KoiuiekThBe. OJHAaKO y YacTu
UCIBITYEMbIX BBISBICHBl CPEAHME W HHM3KHE IIOKAa3aTelu COLUaNIM3alUH, 4YTO
yKa3blBaeT Ha HEOOXOJUMOCTh JIOTIOJIHUTENIBHON IICHXOJIOTO-TIeqaroruuyeckon
paboThI ¢ CEMbSIMH U IETHMH.

Takum 00pa3oM, yCIEIIHOCTh couuanu3anuu pedbenka ¢ OB3 Bo MHOrom
3aBUCHUT OT CTEIIEHU BOBJIEUEHHOCTH CEMbBH, €€ TOTOBHOCTH K B3aUMOJEHCTBHIO C
IeAaroraMi M CIEUUAIMCTaMM, a TaKKe OT IPUMEHEHUS CIEHUaIUu3UPOBAHHBIX
METOAUK BOCIIMTAHMSI.
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