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Abstract

The article presents analyzing the application of current educational technologies in professional
ecological education. The authors considered the mentioned technologies from the perspective of specific
application considering the tasks of developing professional competencies and personal qualities of
graduates, opinions of the students on the expediency of including innovative approaches to the
educational process, the efficiency of mastering the professional disciplines within the curriculum. The
study aims to assess the relevance and effectiveness of a set of methods and approaches to current
educational technologies to ensure the training of ecologists and nature management specialists in
regional universities. It considered the practical aspects of the study in terms of the implementation
experience of educational programs for Bachelor's and Master's degrees in Ecology and Nature
Management direction at Volgograd State University. The paper discusses various aspects of the
implementation of successful experience in applying current educational technologies for the professional
training of bachelors and masters in the Department of Ecology and Nature Management. The authors pay
special attention to the introduction of design and research technologies in the professional training of
ecologists. The effectiveness of professional training students in environmentally-oriented higher
education programmes largely depends on the competent choice of educational technologies and their
educational integration combined with traditional university methods. The research results revealed a
general tendency to increase the importance of active methods in the educational process concerning
natural science training in regional higher education institutions and the expediency of their application
for developing professional competencies.
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1. Introduction

The state educational standards in the ecological sphere regulate the professional training of
specialists and determine the need for a competent approach to the organization of the educational process
and the definition of basic and profile content of higher education programs of environmental direction.
Developing specific sets of competencies for students depends on the needs of the labor market in each
individual professional field. One of the effective tools to improve the quality of implementing basic
educational programs is the choice of current educational technologies and methods of their realization. It
is all the more important for the university ecological education, because there is a high demand for
specialists of this profile on the regional labor market, and the range of their professional competences is
constantly expanding.

Practice-oriented disciplines are responsible for the task of mastering applications and acquiring
the skills necessary for effective employment, and their share in curricula has increased significantly in
recent years. In turn, this determines the increasing importance of active and interactive educational
methods in organizing the training process and the expediency of their application to the formation of
professional competencies as a current modern trend in higher education (Kholodenko et al., 2018; Stosic
et al., 2020; Volkova, 2018). The requirements of the current federal educational standards point to the
need for a significant share of the classroom sessions in an interactive form, while maintaining a
relatively high share of students' independent work in organizing the educational process. The
possibilities of current educational methods and technologies ensure the diversity of achieved educational
effects (Averill & Major 2020; Larin et al., 2016) combined with developing intellectual and
communication properties of the individual (Shishelova et al., 2019; Solnosky et al., 2020; Van Hanh,
2020).

The spectrum of applied educational technologies and their combinations determines the quality of
university vocational education. The practice of higher education now has a fixed concept of "current
educational technologies" (Kurbonov, 2018; Larin et al., 2016; Rasulov, 2018; Retivyh, 2015), which
implies a set of methods and techniques for organizing cognitive activities of students in higher education
programs under the conditions of dynamically changing requirements of the professional environment in

modern society, students' needs and transformation of the educational space.

2. Problem Statement

Volgograd State University has accumulated the successful experience of ecological education in
implementing the main educational programs based on FSES HE in the bachelor's and master's training of
Ecology and Nature Management directions, which have been implemented for over 10 years.

Application of current educational technologies in modern educational process provides a number
of positive results for further professional or scientific activities. The application of such technologies to
developing professional competencies (Grineva et al., 2016; Ikryanova, 2018) is particularly relevant in
the framework of mastering practice-oriented disciplines. The distribution of disciplines in the main
curriculum of the Bachelor's degree program for Ecology and Nature Management direction reflects the

trend of increasing practice-oriented disciplines and their prevalence in the 3rd-4th year of study (Figure
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1), which corresponds to the natural growth of disciplines related to developing professional
competencies. Thus, their share in the curriculum of the 1st year does not exceed 44.4% of the total
number of disciplines in the bachelor's curriculum, 54.5% in the 2nd year, 72.2% in the 3rd year and
87.5% in the 4th year, respectively. As for the master's degree, only 18% of disciplines in the curriculum

does not involve the development of professional competencies.
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Figure 01. Percentage of disciplines in the bachelor's program of Ecology and Nature Management
direction aimed at developing general professional and professional competencies

Increasing the amount of professionally oriented knowledge, skills and abilities requires an
adaptive competency-based approach in choosing educational technologies. Given the high diversity of
existing educational technologies (Grineva et al., 2016; Ikryanova, 2018; Kazimova, 2018; Larin et al.,
2016; Rasulov, 2018; Volkova, 2018), their diversity and variability of applied methods, each
professional area has its own requirements to the result of professional training. The optimal variant for
providing the educational process in terms of professional ecology-oriented training on the basis of
regional universities includes a combination of technologies: technologies for active learning (intensive
technologies), game (interactive) technologies, information and communication technologies, design and

research technologies (Kholodenko et al., 2018, p. 48).

3. Research Questions

Figure 2 shows the distribution between individual methods of the spectrum of current educational

technologies within the framework of implementing ecology-oriented main curricula at VolSU.
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Figure 02. Current educational technologies and methods in ecological education, used in implementing
the main curriculum for bachelor's and master's programm of Ecology and Nature Management direction
at VolSU
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Traditionally, active learning technologies (intensive technologies) were in great demand for
higher professional education in such fields of knowledge as economics, law and medicine. However, the
variability of used methods and forms of implementation, variety of activities, adaptability and
compatibility with traditional educational technologies of higher education have made them popular in
environmental education. Implementing the main curriculum of bachelor's and masters' programms of
Ecology and Nature Management direction widely used these methods to provide the educational process
in such disciplines as "Geoecology", "Environmental Geochemistry", "Ecology of Russia", "Urban
Ecology"”, "Normalization and Reduction of Environmental Pollution, "Technogenic Systems and
Environmental Risk", "Environmental Design and Expertise", "Ecological Certification", "Specially
Protected Natural Areas" and other disciplines of the professional unit.

Game interactive technologies are also in high demand for teaching environmental students of
Volgograd State University, and they are used in the following academic disciplines: "Technogenic
systems and environmental risks", "Environmental design expertise", "Ecological education", "Basics of
nature management”, "Economics of nature use", "Ecological and economic damage", "Environmental
protection".

The sources for methodological development within the framework of intensive and game
educational technologies implementation include:

1. the research results of the grant and contract studies;

2. practical materials used as a basis for bachelor's graduation qualifying papers, the results of
research work and research practice as a stage of preparation of master's theses;

3. materials of reports on field and industrial practices of undergraduate students;

4. monographs, scientific publications, dissertation abstracts presented in science-metric databases
and library collections;

5. information provided in the public domain on the official websites of relevant ministries and

departments, institutions and organizations.

The lecturers of the ecology department have accumulated productive methodical experience of
development and application in implementing bachelor and master programs (Ivantsova et al., 2017).

Information and communication technologies are an integral part of the modern system of higher
education due to the need to effectively master, analyze and process large volumes of information, which
is relevant not only in the professional environment, but in the life of modern society as a whole
(Volkova, 2018, p. 609). Students of Volgograd State University have permanent access to electronic
library systems "Znanium.com", "BOOK.ru", "Lan", "Yureit", polythematic reference-bibliographic and
scientometric databases of Web of Science and Scopus, as well as use the electronic information and
educational environment (EIOS) of Volgograd State University (m.volsu.ru) in the learning process.
Environmental students use special software for a number of disciplines in the professional unit. In
particular, while mastering the disciplines of the professional unit, students acquire skills of working with
ArcGIS 10.3, Surfer, Global Mapper package; "Environmental Protection" program based on 1C:

Enterprise, specialized automated system of electronic reporting and calculation of ecological payments
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"Nature Manager Module" (in the mode of free access on the official website of the Federal Service for
Supervision of Natural Resources Management of the Russian Federation).

Design and research technologies have now received a new round of development in professional
higher education. Their main advantage is to acquire skills in research and professionally oriented tasks,
including the use of knowledge-intensive equipment (Shishelova et al., 2019). The forms of application of
these technologies depend on the specifics of educational and research activities of higher education
institutions. At Volgograd State University this educational technology follows three key scenarios. The
first variant focuses mainly on the students of the courses and assumes their involvement in the work
within the framework of grant and contractual activities of the specialized subdivisions, such as the
Department of Ecology and Nature Management and the Institute of Natural Sciences graduating for
ecologists. The second scenario includes the formation of research groups "scientific supervisor -
graduate students - master - bachelor" in the framework of implementing the research topics of the
department. Currently, the key area of research for the Department of Ecology and Nature Management
is ecological monitoring and environmental quality assessment of regional systems and Volgograd. The
third scenario involves the research work of students in 2-4 years of bachelor's and master's degree
programs in the sequential mastering of the disciplines within the professional unit with the possibility of
an individual educational path, which ends with the preparation of a bachelor's final qualifying work or a
master's thesis. The specificity of project activity technologies is that they are more focused on the
development of cross-cutting competencies that is not related to a particular discipline and requiers
systematic mastering of the entire curriculum within developing general professional and professional

competencies.

4. Purpose of the Study

The study aims to assess the relevance and effectiveness of a set of methods and approaches to
current educational technologies to ensure the training of ecologists and nature management specialists in

regional universities.

5. Research Methods

When assessing the effectiveness of applying current methods and technologies in the professional
training of bachelors and masters in the field of ecology and nature management, it is possible to identify
several key aspects: the supply of disciplines of the curriculum with educational and methodical
developments with intensive, game interactive, information and communication technologies; the demand
for up-to-date technologies by students of ecology-oriented higher education programmes; the efficiency
of mastering the disciplines of the professional unit used various methods and forms of intensive and

interactive educational technologies.

6. Findings

In total volume of methodical support of disciplines the role of current educational technologies

increases from 13,5 % on 1 year of training to 35 % on 4 year in the bachelor degree, in a magistracy such
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share makes about 40 % on | year and about 60 % on 2 year. Table 1 shows the distribution of current

educational technologies in mastering the curriculum of bachelor's and master's degree programs of

Ecology and Nature Management direction.

Table 01. Supply of disciplines in the curriculum of bachelor's and master's degree programs of Ecology
and Nature Management direction with methodical developments based on intensive and game
interactive educational technologies

Basic Education Programme Bachelor’s degree programme | Master’s degree
programme

Educational year in MC 1 2 3 4 1 2

Disciplines developing GPCs and PCs, number 9 11 18 16 14 9

Provision of methodological developments based | 22.2 45.4 77.7 68.8 45.0 55.0
on current educational technologies, %

Disciplines developing PCs on the profile of the | 4 6 13 14 14 9
MC, number

Provision of methodological developments based | 25.0 30.0 69.2 64.2 45.0 55.0
on current educational technologies, %

Share of methodical developments based on 100 88.2 57.1 62.0 69.8 60.0
active learning technologies in providing
disciplines, %

Share of methodical developments based on - 59 21.4 34.0 26.2 33.0
game interactive technologies in providing
disciplines, %

Share of methodological developments based on | - 59 7.1 4.0 4.0 7.0
information and communication technologies in
discipline provision, %

Note: GPC - general professional competence; PC - professional competence; MC - main curriculum.

The analysis of the share of certain current educational technologies in providing professional
disciplines under Bachelor's and Master's degree programs of Ecology and Nature Management direction
confirmed the high share of active learning technologies (78% for Bachelor's and 62% for Master's
degree). In terms of involvement in providing the educational process the second place was occupied by
interactive game technologies (17% for bachelors and 33% for masters). Information and communications
technology has a relatively low profile (5% in both cases).

The feedback of students periodically implemented through a sociological survey helped to assess
the effectiveness of including intensive and interactive technologies in the educational process. Volgograd
State University conducted a sociological survey of students' satisfaction with the quality of the
educational process in 2016 and 2019. The research was targeted at a contingent of students at the
Department of Ecology and Nature Management of bachelor's and master's degree students from 2-4
years. In 2016, the survey involved a total of 114 students, of whom 96 were bachelor's and 18 master's
students; in 2019, the total number of respondents was 87, including 62 bachelor's and 25 master's
students. The sample representativeness was 68% in 2016 and 72% in 2019. The analysis of 2019 results
confirmed a number of facts and trends obtained in the analysis of 2016 results (Kholodenko et al., 2018,
pp- 48-49). In particular, 89-91% of respondents noted the fact of intensive and interactive technologies in
the educational process when studying at the bachelor's degree for 51.6% of the total number of

disciplines of the curriculum, in the master's degree - more than 65% of disciplines. The absolute majority
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of the respondents (more than 98%) noted the effectiveness of these technologies in mastering academic
disciplines, with more than 80% of bachelor's students and more than 93% of master's students noting the
importance for developing professional skills and abilities. Students also noted the importance of skills
acquired in the educational process for future professional activity. At the same time, the average score
reflects the opinion mainly of 2-3 year bachelor students (about 55-59% and 75-81%, respectively), high -
of 4 year bachelor students (more than 60-65%) and 1-2 year master students (55-65% and 85-87%,
respectively). This trend is quite expectable, since the development of professional skills is connected
with the mastering of professional disciplines, concentrated on the final bachelor's program year and
forming the basis of the curriculum at the master's level (Figure 1).

The intensive and game interactive technologies in the practical training organization are more
preferable for bachelor's students starting from the 3rd year of study and continue for the whole period of
master's studies. Cases are the most popular form of implementation among students (Figure 3). Figure 4
clearly shows a general upward trend in the importance of each parameter from the 2nd to 4th year of a
bachelor's degree and from the 1st to 2nd year of a master's degree (100% coincidence of opinions among

final years students).

100
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30 -
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4th year | Ist year 2nd year |

bachelor’s degree programme | master’s degree programme |
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W papers and presentations
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H topical discussions
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situations or case
management
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bachelor’s degree programme master’s degree
programme
Figure 03. Preferences of students for specific types of work while organizing practical classes, %:

a) - data for 2016 and b) - data for 2019
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Figure 04. Average value of efficiency parameters of applying intensive and game interactive
technologies in ecology-oriented education according to the data of the social survey in 2016 and 2019, %

The effectiveness analysis of practice-oriented approaches in education is based on the results of
students' performance in specific disciplines of the curriculum (Kholodenko et al., 2018, p. 50), including
consideration of the productivity of their work on tasks developed with active and game-based
educational technologies. Such analysis used the example of a number of professional disciplines of main
curricula for 05.03.06 and 05.04.06, Ecology and Nature management direction at Volgograd State
University in the framework of the 2nd stage of the RFBR and Volgograd region Administration grant
implementation (project No.16-16-34008, 2016-2017). The analysis selected disciplines with a long-term
(more than 5 years) practice of applying current educational methods and technologies, thus allowing to
evaluate their effectiveness in dynamics. Concerning the selected disciplines, we considered the final
assessment of the discipline, which remained stable in the range of 71-100 points during 3 years of their
implementation, with a 100-point scale of assessing discipline development. All the disciplines showed
steady positive academic performance (the share of students with 71-100 points per discipline was at least

50%) (Kholodenko et al., 2018, pp. 49-50).

7. Conclusion

Analysis of the survey participants' opinion and assessment of the efficiency of mastering the
curriculum disciplines confirms two important facts: firstly, the recognition of the importance of intensive
and game technologies in the educational process and, secondly, their important role in developing
professional competencies.

Thus, we can note the overall effectiveness of the application of intensive and interactive
technologies in professional ecological education based on the set of analyzed parameters.

We also revealed the students' readiness to effectively implement practice-oriented projects as part
of the educational process. This is especially relevant for master's students, who have already mastered

most of the general professional competencies during their studies and have formed certain skills of
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systematization, evaluation and analysis of the obtained information, organization of research activities

and teamwork.
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