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Abstract. This paper examines the crucial role of integrative technologies 
in environmental education of students and their impact on the processes of 
formation of eco-friendly communication. As educational technologies are 
increasingly integrated into groups, understanding how teachers form an 
informed attitude to the environment and the society surrounding the student 
is of paramount importance. Based on relevant research and theories, this 
study examines various aspects of integrative technologies, including 
communication aspects and feedback strategies in working with 
undergraduate students. The article highlights how these aspects can 

significantly affect eco-friendly communication, environmental education, 
ecological culture contributing to a deeper understanding and preservation 
of knowledge, skills and abilities in this area. Changes in the system of 
higher professional education caused by an increase in the number of 
problematic environmental issues in society and the world as a whole under 
the influence of global processes in the surrounding world and society are 
considered. The study defines ecological communication and attitude, 
ecological culture in the framework of higher education. The content of the 

concept of integrative communicative technologies in education in relation 
to the factor of formation of ecological culture is analyzed. 

1 Introduction  

1.1 Relevance of the study 

In the education of the 21st century, the formation of competencies related to ecological 

culture and ecological attitude becomes one of the first in its importance. 

The processes of globalization and digitalization, as well as the conditions of the global 

environmental crisis, have triggered the processes of forming a system of environmental 

education, the main purpose of which is to form an ecological culture and ecological relations 

among students.  

In the modern literature aimed at environmental education, the following terms are 

increasingly found: environmental education, environmental culture, eco-friendly 
communication. They are especially actively used in the system of application of integrative 

                                                
*Corresponding author: margusenok19@gmail.com 

 
 

 

, 04018 (2024)BIO Web of Conferences

AQUACULTURE 2023
https://doi.org/10.1051/bioconf/20248404018 84

  © The Authors,  published  by EDP Sciences.  This  is  an  open  access  article  distributed  under  the  terms  of the Creative
Commons Attribution License 4.0 (https://creativecommons.org/licenses/by/4.0/). 

RETRACTED



communication technologies in education. Note that most of the studies are focused on school 

and preschool education. At the same time, there are practically no works devoted to the 

contingent of students within the framework of these issues.  

At the same time, it is equally important to fix awareness in this area among students as 

part of the process of obtaining higher education, since it is these students who are future 

figures who can influence the environment in nature and society. 

1.2 Literature review 

In the context of foreign and domestic scientific literature, the concepts of communicative 

style, integrative learning, environmental education and upbringing are given considerable 

attention and in-depth study. 
Questions related to the phenomenon of ecological culture and ecological communication 

are raised in the works of many researchers: Liseev I.K., Girusov E.V., Markaryan E.S., 

Moiseev N.N., Shigehiro Oishi, Narimane Hadjadji, Robert Costanza, Claudia Benham, etc. 

In the pedagogical and psychological aspect, these problematic issues were analyzed by 

Yagodin V.A., Deryabo S.D., Mammadov N.M., Nitika Sharma, Keyan Zheng, Valdemar 

Aksel Stenberdt, Gica Pehoiu, etc. The aspect of integrative communicative technologies in 

education was covered by such researchers as: Grekhnev V.A., Dobrovich A.B., Kan-Kalik 

V.A., Litovchenko L.P., Petrovskaya L.A., Sergeeva S.B., Zimnaya I.A., Kolominsky Ya.L., 
Leontiev A.A., Markova A.K., Nikonova L.Ya., etc. The authors reveal the importance of 

the communicative aspect of subjective interaction with students, and also emphasize the 

need to create models and technologies for the introduction and development of teachers' 

communicative competence. 

Among foreign scientific works, the works of Milankovich I. [2], Dyankova G. and 

Mladenova M. are of particular interest. [3], which address both the fundamental issues of 

the integrative approach in teaching and the specific aspects of the teacher's communicative 

impact on students.  
Researchers identify a direct relationship between the formation of ecological culture and 

an ecological attitude when using integrative teaching methods. Special attention is also paid 

to the specifics of the introduction of information and communication technologies 

(hereinafter - ICT). The modern generation of students owns all kinds of gadgets at a high 

level, therefore, the justification and study of their use in the educational process is an 

important direction in pedagogy and didactics. 

In modern didactics, studies of integrative processes in education on a value-semantic 

basis by Abakumova I.V., Danilyuk A.Ya., Ermakova P.N., Kolesina K.Yu., Maksimova 
V.N., Makarova E.A., Kimmons R., Knezek G., Christensen R., Hancock R., Shoho A. are 

of particular interest. and other authors. 

In modern human sciences, such as psychology, philosophy, axiology, linguistics, 

cultural studies, it is shown that ecological thinking, attitude (manifested in the motivational, 

semantic and value spheres of personality) are the dominant regulator in the life process of a 

person, first of all – a student, especially if we take into account training within the framework 

of the ecological concept of education. 

1.3 Justification of the problem 

A feature of the popular research is that integrative communication technologies in the 

context of environmental education and their impact on the formation of ecological culture 
and ecological communication of students are considered separately, although the 

conclusions justify the possibility of an interconnected study in the future. 
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This allows us to generalize the only drawback at all levels of conducting such research 

– fragmentation and lack of integration, interdisciplinarity. In Russian pedagogy, there is a 

fragmentation in the study of integrative technologies (especially in the concept of 

environmental education of students): researchers often adhere only to a narrow 

specialization: ecology, linguistics, psychology, etc. But they do not provide general 

provisions for testing in other pedagogical fields. 

1.4 Defining the goals and objectives of the study 

The need of the pedagogical community to actualize, generalize, universalize and model the 

educational process in relation to integrative technologies for the formation of the process of 

environmental education, education of students indicates that the process of educational 
policy is becoming part of a more complex system implying international standards of 

communication, modeling of learning using IT technologies.  

In this regard, the purpose of this work is to build a generalized model of the relationship 

of integrative communication technologies within the framework of the formation of 

students' ecological culture and the phenomenon of eco-friendly communication. 

Research objectives: 

• definition of the main concepts used in this study: ecological culture, ecological 

attitude, ecological communication, integrative communicative technologies in 

teaching students; 

• study of the features of communicative integrative technologies; 

• definition of the essence of eco-friendly relations and communication; 

• substantiation of the positive effect of using the model in the framework of the 

formation of ecological culture and ecological communication of students. 

2 Methodology 

In the course of this research, a set of scientific methods was used: general scientific methods 
of empirical and theoretical analysis (study and generalization of previous experience in 

studying semantic categories in students under the influence of integrative communicative 

technologies), private scientific methods of forecasting in pedagogy, methods of processing 

work results, as well as specialized methods of structural and functional analysis of 

pedagogical aspects of research. 

A significant part of the methodological base of scientific work is due to the need to 

analyze the activities of teachers, as well as systematization of data on student achievements, 

in order to model a successful integration system and predict the positive results of its 
application. 

3 Results 

Integration, as a scientific category in pedagogy, has two ideas: 

• the principle of the development of pedagogical theory and practice; 

• the process of establishing links between objects and creating a new holistic system 

[1]. 

Integrative learning, therefore, is the implementation of an approach that is the 

development of methods of activity, the construction of complex developing objects and the 

process of their research based on the combination of various properties, models, concepts 

(the principle of integration) [2,3]. 
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The basis for building the model was the learning process. We consider it as a system and 

a process of establishing integrative connections. 

Integrative communicative learning technology based on a personality-developing 

concept should be aimed not only at the formation of competencies, but also at the 

development of personality [4]. 

Integrative communication technologies in this context are divided into 3 main areas: 

1) Operational: representing the communicative interaction of the teacher and students 

through ICT: chats, channels, websites, etc.; 
2) Emotional-logical: the introduction of tasks and topics on this topic into 

communicative tasks in disciplines not related to environmental issues that raise problems 

and useful facts of the modern environment (for example, during the study of "Rhetoric" it is 

possible to give tasks for debates on environmental pollution and speech); 

3) Heuristic: this type of communication interaction is aimed at developing innovative 

thinking within the framework of developing a creative approach to solving problematic 

problems. 

All teacher-student interactions should take place within the framework of an 
environmentally friendly relationship. By this type of relationship, we will understand those 

that are characterized by empathy, respect for the needs of another person, the desire to 

develop, invest and reach some kind of agreement, the ability to speak out without harming 

another, to understand his feelings and accept them, as well as be able to see the feelings of 

another.  

Following Andy Kirby, we will understand by eco—friendly communication - that 

communication that gives a sense of confidence, calmness and joy [10]. This is 

communication that does not cause internal discomfort. This type of communication gives 
an inner sense of freedom to each of the subject-subject relations in pedagogical interaction. 

In psychology and pedagogy there is no such official term as "environmental 

friendliness". This is a metaphor that has turned into a stable expression. Ecological thinking 

and ecological communication are new concepts for modern pedagogy and psychology. They 

are practically not considered in the framework of research aimed at the formation of 

ecological culture among students. 

Ecological culture in the framework of our research will be considered from the side of 

the student's personality, which we form in the educational process. Ecological culture of a 
person is a quality of a person, a cultural subject who has ecological knowledge and expresses 

his attitude to nature in rational nature management. A systematic approach to the educational 

process allows us to consider the concept of "ecological culture" as an integrative 

phenomenon.  [6]. 

In the relationship between a teacher and a student, environmental friendliness is 

manifested in a respectful attitude to oneself and to a partner in educational activities (for a 

student it is a teacher, and for a teacher it is a student) as individuals with their own desires, 

needs and interests. Such relationships reveal the potential and help to develop the best sides 
of each other. Overall, it's a healthy relationship. 

The principles of eco-friendly thinking, and as a consequence, relations within the 

framework of ecological culture include the following: 

• delicacy; 

• respect for yourself and your partner; 

• self-development as a person, spiritual development; 

• respect for your personal boundaries; 

• respect for the other person's personal boundaries; 
• emotional maturity (emotional intelligence); 

• psychohygiena; 

• maintaining the "take/give" balance; 
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• listening skills; 

• the ability to track your own and other people's emotions at the moment, not to succumb 

to them. 

The main criterion of eco-friendly thinking is the criterion according to which it is 

possible to form an understanding of whether you have an eco-friendly communication with 

your partner - the emotional response that you receive (or do not receive) as a result of such 

communication. If communication inspires, supports emotionally, gives strength – such 

communication can be attributed to eco-friendly. 
The most difficult task of a teacher is to organize effective communication: in the 

presence of highly organized communication skills.  

The teacher's use of the previously mentioned technology allows him to realize that any 

theory, idea or concept is limited by the framework, and the scenario of each integrative 

process is unique. In our research, we pay special attention to the problem-integrative 

approach, which combines the theory of problem-based learning and the methodology of the 

integrative approach into an integral system of education, development and upbringing. 

The system of professional training of specialists, in our opinion, can actively and 
qualitatively develop thanks to the problem-integrative approach mentioned above. Because 

on the basis of this approach, qualitatively new teaching methods can be developed. Please 

note that the problem-integrative approach can take various forms and manifest itself in 

various functions. 

Integrative concepts include a variety of interactive tools that can be used as 

technological, methodological and technologized devices. 

Thus, it is possible to distinguish several options for the functioning of training on an 

integrative basis (see Figure 1). 
 

 

Fig. 1. Options for the functioning of training on an integrative basis. 

At the same time, the main feature of interactive learning is that it solves a variety of 

tasks: substantive, methodological, organizational, etc. 

The following conclusions can be drawn about integrative learning: this form of the 

educational process contributes to the development of each individual (teacher and student). 

Therefore, systematic and conscious constructive integration of learning elements based 

on various theories and concepts, including parametrically opposed ones, is part of integrative 
learning. 
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Integrative communication technologies actively form the following elements of 

ecological culture and eco-friendly communication (see Figure 2). 

 

 
 

Fig. 2. Elements of ecological culture and eco-friendly communication. 

We will form a didactic model of the use of communicative integrative technologies by a 
teacher for the formation of ecological culture and ecological communication among students 

(see Table 1). 

Table 1. A didactic model of the teacher's use of communicative interactive technologies for the 
formation of ecological culture and ecological communication of students is proposed. 

Integrative communication technologies within the framework of the sustainable 

development strategy 
IT Innovations The principle of the 

development of 
pedagogical theory and 
practice 

Lifelong learning 
strategies (formal, non-
formal and informal 
education) 
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education 

Live format 
(performance) 

Communication (eco-
friendly type) 

The process of 
establishing links 
between objects and 
creating a new holistic 
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Integrative communication technologies in the framework of the formation of an 

ecological culture of the individual 

 
When a teacher effectively uses integrative communication strategies in teaching, 

students are more likely to participate in understanding. Understanding refers to the process 

of constructing meaning based on information or experience, allowing students to relate what 

they are learning to their previous knowledge and experience. 

It is impossible to form ecological self-awareness, culture or attitude by relying only on 
disciplines of direct purpose. Since there are many areas of study, not all of them have a large 

module dedicated to environmental issues. That is why it is necessary to introduce 

environmental elements of interaction into each discipline, but in fragments. With such an 

introduction, integrative communication technologies are aimed at helping the teacher and 

the student in order to make the learning process interesting and active. 

Thus, when building teacher-student interaction without an emphasis on environmental 

issues within the framework of integrative communication technologies, as well as the 
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principles of eco-friendly communication, the level of formation of ecological culture and 

eco-friendly communication falls by more than 41%. 

We analyzed the autumn semester of study of the 22-23 academic year by 1st-year 

undergraduate students in the areas of "Management" and "Economics". Each direction was 

divided into 2 groups: 

- the first group was not given integrated elements of environmental communication 

technologies in the educational process (cases, TRIZ, projects, debates, discussions, etc.) 

(hereafter, Group A and A1); 
- the second group was provided with all opportunities to include environmental topics 

within the framework of the use of integrative communicative learning technologies 

(hereafter, Group B and B1). 

The beginning of the training is October 1, 2022, the section on the final competencies of 

ecological culture and ecological communication was held in December 2022. The methods 

that we used to conduct the analysis are a "semantic essay" and a survey. "Semantic essay" 

is a form of presentation of one's own thoughts, based on personal experience, having a free 

structure of presentation, characterized by internal semantic unity, initiating the development 
of the semantic sphere of students [11].  The survey results are recorded in the table (see 

Table 2). 

Table 2. The results of the survey of students in the experiment (a total of 316 people). 

№  Questions  B1 and 2 A1 and 2 

Yes/No Yes/No 

1 Did you enjoy the interaction 

with the teacher 

64%/36% 37%/63% 

2 Did you like the problem 

tasks 

77%/21% 25%/75% 

3 Are you tired at the end of the 

class 

11%/89% 57%/43% 

4 It was difficult to listen to the 

teacher 

18%/82% 84%/16% 

5 It was difficult to complete 

the tasks 

21%/79% 79%/21% 

6 Did you get an overall 

positive impression from the 

class 

89%/11% 23%/77% 

 

The subject of the essay for further analysis was as follows: "I and the world around me: 

nature, values, people", "My activity in the ecosystem of the Institute and the World", "What 

can I do for the World?". 
The results of the essay analysis are recorded in the table: we calculated the percentage 

of semantic mentions in the context of the relevant topics for each writer, repetitions were 

not taken into account (see Table 3). 

Table 3. The results of the analysis of the essays of students who participated in the experiment (a 
total of 289 people) are presented. 

Criteria Formation of ecological culture and ecological 

communication 

Group A1 B1 A2 B2 

1 Active discussion of environmental issues 232 613 115 811 

2 Active participation in eco-events 101 437 94 349 

3 Activity in the creation of eco-projects and 

participation in them 

204 512 149 401 

4 Evaluating your communication culture as 

eco-friendly 

194 589 231 654 
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Thus, it can be concluded that integrative communication technologies carry one of the 

fundamental values in the concept of the formation of ecological culture and ecological 

communication. Dialogue is one of the main technologies of the modern educational process, 

which has an important semantic force. It is necessary to focus on the content of education, 

which should be aimed at the development and understanding of students in the real 

conditions of the educational process.  

The subjective experience of students, limited only by objective meanings or predefined 

meanings, is characterized by a gradual increment of meaning, which is the process of 
meaning formation. [9]. 

Starting from integrative communication technologies, it is possible to build a process of 

complex formation of the student's culture: ecological, etc. At the same time, the observance 

of eco-friendly communication becomes the central model of interaction in the teacher-

student, student-student, teacher-teacher system. 

4 Conclusions 

Integrative communicative learning technologies are an important factor in the formation of 
ecological culture and eco-friendly communication among students. A 

Effective communication technologies (including using ICT) they contribute to the 

creation of a positive learning environment and increase the ability of students to extract 

meaning from their learning experience.  

By applying these technologies, teachers can develop various aspects of the student's 

personality culture in order to empower their students and promote their deep understanding. 

In addition, adaptability, empathy and the ability to adjust communication technologies 

during the lesson in accordance with the different needs of students are necessary for the 
successful integration of technology into the learning process.  

In general, integrative technologies as a catalyst for a meaningful learning and upbringing 

process, improve students' understanding of the meaning and purpose of the learning process, 

form motivation and contribute to a positive and enriching educational process.  

Focusing on the learning process, the didactic model of using communicative integrative 

technologies by a teacher for the formation of ecological culture and ecological 

communication among students should assume a transition from the cognitive, information 

paradigm of education to the paradigm of variable sense-organizational, problem-oriented 
education. Educational activity with this approach has a significant sense-forming and 

motivational potential, which cannot but positively affect the formation of the student's 

culture. In addition, this model is an update of the concept of pedagogical psychology, in 

which meaning formation acts as the basis of this activity. 

The concepts of "eco-friendly communication" and "eco-friendly attitude" that are new 

to modern psychology and pedagogy will be actively developed in the future, as they are an 

integral part of the model of productive learning and upbringing. 

By creating a positive and inclusive learning environment, teachers can encourage 
students to actively participate and understand the content presented through integrative 

learning technologies. Integrative learning technologies often open up opportunities for 

students to interact and find explanations. By doing so, teachers create a supportive learning 

environment that develops students' meaningful abilities. 
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