
IOP Conference Series: Earth and Environmental Science

PAPER • OPEN ACCESS

Application of the project method in the
preparation of students of chemical specialties to
improve their environmental competence
To cite this article: Lyudmila Pet’ko et al 2022 IOP Conf. Ser.: Earth Environ. Sci. 949 012026

 

View the article online for updates and enhancements.

You may also like
Faraday flashlight project-based STEM to
enhance problem-solving skill of students
Parno, S Zulaikah, F U N Rosyidah et al.

-

Contemporary principles for solving the
problem in noise reduction from railway
rolling stock
Yu Zelenko, D Zelenko and L Neduzha

-

Prediction of conditions of flange joints
depressurization during the assembly of
pipelines using technological and standard
fastening elements
O V Bondarenko and A P Dzyuba

-

This content was downloaded from IP address 195.2.236.209 on 25/01/2022 at 16:32

https://doi.org/10.1088/1755-1315/949/1/012026
/article/10.1088/1742-6596/1806/1/012029
/article/10.1088/1742-6596/1806/1/012029
/article/10.1088/1757-899X/985/1/012015
/article/10.1088/1757-899X/985/1/012015
/article/10.1088/1757-899X/985/1/012015
/article/10.1088/1757-899X/233/1/012040
/article/10.1088/1757-899X/233/1/012040
/article/10.1088/1757-899X/233/1/012040
/article/10.1088/1757-899X/233/1/012040
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjstMK5639voof6ndjcjUoXcCVR7gk3Zt_V1Rt3Qidgf8sYCiia9kXwqrlHivs60n9tye4KMDIBvsYRGKWV61wKG3OL8fkFV658lE125qnkOCHbxUQr601Oi_sb_7MJPhqQUBfDWwllyn1FVZgbofjaXATIc3Z00wM9rpyrO3H-ZVWcF2k72TRyvUmsPgV4ZwC5rghur_JBPyT9t4YzRo7w2gNgU1vddvzRFmtHPNtcVlHpLbulgbnySwlU0W-LWWEzIzBEsON3B1CCMjALH8RoZ9RUTtK59hz6U&sig=Cg0ArKJSzCYbitoPOeVr&fbs_aeid=[gw_fbsaeid]&adurl=https://ecs.confex.com/ecs/242/cfp.cgi%3Futm_source%3DIOP%26utm_medium%3DBanner%26utm_campaign%3D242Abstract%26utm_id%3D242Abstract


Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.

Published under licence by IOP Publishing Ltd

DAICRA 2021
IOP Conf. Series: Earth and Environmental Science 949 (2022) 012026

IOP Publishing
doi:10.1088/1755-1315/949/1/012026

1

Application of the project method in the preparation of 
students of chemical specialties to improve their 
environmental competence 

Lyudmila Pet'ko1,*, Olha Lebid2, Anzhelika Lesyk3, Inesa Harkusha4 and Andrii 
Kryzhanovskyi5 
1 Dragomanov National Pedagogical University, Kyiv, Ukraine 
2 Alfred Nobel University (Dnipro, Ukraine)  
3 Berdyansk State Pedagogical University, Berdyansk, Ukraine 
4 Alfred Nobel University, 18, Naberezhna Sicheslavska St., Dnipro, Ukraine 
5 Dnipropetrovsk medical academy of the Ministry of Health of Ukraine, Dnipro, 
Ukraine 

* E-mail: petkoluda2015@gmail.com 

Abstract. The use of a project methodology based on the solution of environmental projects in 
the training of modern specialists in the field of chemistry makes it possible for them to form 
ecological thinking. Working on environmental problems helps to realize the importance of 
solving them for ensuring sustainable development. The project activity of students helps to 
expand their horizons, and the process of implementing environmental projects provides an 
opportunity to acquire skills for solving issues related to solving environmental problems. 
Modern environmental science is a complex of knowledge that combines elements of social, 
technical, humanitarian and natural disciplines. Modern specialists in the field of chemistry 
should have the skills of effective actions in solving various environmental problems. The 
formation of ecological consciousness and the desire for independent cognitive activity in the 
field of ecology, in our opinion, should be attributed to the priority tasks of the modern 
educational process. In conditions of intensive use of natural resources in the framework of 
economic activity, it is necessary to train specialists with environmental competencies to 
ensure conditions for sustainable development. 

1.  Introduction 
In the modern world, environmental problems are coming to the fore. The dynamic development of 
the world economy is accompanied by an irresponsible attitude of mankind to the environment. This is 
accompanied by the death of ecological systems that took thousands of years to create 

According to [1], the ecological system of the Earth has turned out to be weakly resistant to the 
consequences of human economic activity and is currently subject to degradation. 

According to [2], the main problems of the deterioration of the ecological situation on Earth can be 
attributed (Figure 1): 
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Figure 1. The main problems of the deterioration of the ecological situation on Earth. 

According to [3], the need for environmental education and education is appropriate for the 
following reasons: 

1) The modern attitude to environmental problems is largely correlated with the desire to achieve 
economic benefits 

2) The lack of environmental knowledge does not allow us to assess the impact on the environment 
in the course of professional activity. 

According to [4], environmental education should contribute to improving the environmental well-
being of people in the conditions of changes taking place in the biosphere, as well as assist in the 
development of human civilization along the path of sustainable development. 

In our opinion, only an ecologically educated person can fully realize the importance of protecting 
the environment and choose the most optimal solutions within the framework of interaction between 
society and the natural environment. 

According to [5], environmental education should contribute to changing the system of 
environmental values that has developed in society. Environmental education should ensure awareness 
of human interests in the context of the global environmental crisis, as well as the fact that a person is 
just a component of the biosphere and his existence is not possible without the biosphere. 

According to [6], the modern concept of environmental education should provide (Figure 2): 

 
Figure 2. Tasks of the modern concept of environmental education. 
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According to [7], competence is a set of skills, knowledge, attitudes and skills acquired by 
individuals in the learning process and on the basis of life experience. 

Modern employers are primarily interested in the level of competence of specialists, and not the 
amount of knowledge they have acquired. 

According to [8], competence means the degree of readiness of an individual to use the skills, 
knowledge and skills at his disposal to solve specific professional tasks, including non-standard tasks. 

According to [9], the following main educational competencies of a modern specialist can be 
distinguished: 

1) Cognitive and educational competence 
2) Cultural competence 
3) Value-semantic competence 
4) Competence in the field of modern information technologies 
5) Competence related to the ability to work in a team 
6) Cognitive and educational competence 
7) Social competence 
8) Competence related to the ability to independently improve their professional level 
9) Competence related to the possession of a foreign language. 
In our opinion, this list should be expanded by adding environmental competence to it. 
The authors adhere to the point of view that competence is an indicator that determines the ability 

of a specialist to solve practical professional tasks, taking into account the environmental problems 
associated with this. 

According to [10], the project method allows students to develop their creative and cognitive 
abilities, their ability to independently acquire new knowledge and skills, have orientation skills in a 
complex information space, the ability to independently set tasks and find solutions to them. 

According to [11], the project method is aimed at achieving certain didactic goals through creative 
and detailed development of the problem, as a result of which a certain real practical result should be 
achieved. 

According to [12], the use of projects in the educational process allows (Figure 3): 

 
Figure 3. Opportunities provided to students when using the project methodology in the educational 

process. 
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According to [13], the main value of the project method is determined by the possibility of 
applying the knowledge, skills and abilities available to the trainees to solve specific practical 
problems. 

Among the problems faced by the implementation of the project method are the following: 
1. The implementation of projects requires additional effort and time from the teacher to choose the 

topic of the project. 
2. The implementation of the project may be difficult to implement within the framework of the 

classroom 
3. The teacher should be able to provide the necessary assistance to the project participants 
4. The need to choose objective criteria for evaluating the results achieved as a result of the project 

implementation. 
5. The implementation of the project form of training by the teacher requires that teachers have the 

skills to use this training technology. 

2.  Methods 
When implementing this study, the authors used an analytical method, which provided an opportunity 
to study the problems considered in the work in their unity and development. 

Taking into account the tasks and objectives of this study, the authors of this study used a structural 
and functional method of scientific cognition. 

In the end, this made it possible to study a number of problems related to the use of the project 
method in the preparation of students of chemical specialties to improve their environmental 
competence. 

3.  Results 
Modern high-tech production is impossible without the use of a large number of different modern 
materials. Many of these substances are toxic and have a negative impact on the environment. 
Manufacturers of mobile phones, computers and household appliances are interested in increasing 
sales. At the same time, consumers often buy another smartphone, just because the design of the new 
model is more popular with the consumer, although the technical condition of the old phone allows it 
to be operated for a certain time. Thus, there is a problem of recycling and recycling of equipment that 
has served its time. Disposal of this equipment as solid household waste does not solve the problem 
because household appliances contain a certain amount of rare metals and toxic substances. On the one 
hand, this does not allow the reuse of valuable metals, and on the other hand, valuable metals pollute 
the environment causing irreparable harm to the environment. The laws of business are primarily 
focused on making a profit and in many cases environmental issues recede to the second or even third 
plan. 

Within the framework of this study, the authors proposed using the project method to increase the 
level of environmental culture among fourth-year chemistry students of the Dnipro National 
University. Students were invited to take part in the project "Save your hometown". The participants 
of this project were asked to develop measures to solve the problem of waste disposal of computer 
equipment and mobile phones. 

During the implementation of this project, students were engaged in searching for information in 
specialized scientific publications, as well as on the Internet. 

When performing the project work, the students conducted a survey of residents of the city of 
Dnipro, on the basis of which they found out that only 15% of respondents agree to sort solid 
household waste without any conditions, 45% of respondents said that they agree to sort solid 
household waste if the company carrying out their export makes a discount on their services. 10% of 
respondents reported that they agree to sort solid household waste if they are paid for it. 

Based on this, the students came to the conclusion that it is not possible to solve the problem of 
solid household waste through free voluntary sorting of solid household waste in the near future due to 
the low ecological culture among the population. 
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As a solution to the problem of recycling mobile phones and computer equipment, the students 
proposed to introduce a special recycling fee for each unit of computer equipment and mobile phones 
sold in the amount of 10% percent of their cost. When buying new equipment, the buyer must, 
according to the students' plan, pay this recycling dispute in addition to the cost of the gadget. In 
addition, at the suggestion of students, it is necessary to create reception points for old computer 
equipment and mobile phones in parallel with the introduction of a 10% recycling fee. When handing 
over the used equipment at the reception point, according to the students, there should be a refund of 
the paid recycling fee. 

This, according to the students, should be beneficial to enterprises that ensure the functioning of 
reception points for old computer equipment and mobile phones, as well as to improve the 
environmental situation in the city of Dnipro. 

4.  Discussion 
Modern ecology is a complex of knowledge, including elements of technical, social, natural and 
humanitarian disciplines. Modern specialists should have the skills of effective actions in solving 
various environmental problems. 

The formation of ecological thinking and the desire for independent cognitive activity in the field 
of ecology using the method of projects providing for the solution of environmental projects in the 
training of modern specialists in the field of chemistry allows you to form ecological thinking. 

Working on environmental problems contributes to understanding the importance of solving them 
for ensuring sustainable development. 

The project activity of the trainees helps to expand their horizons, and the implementation of 
environmental projects will allow them to acquire skills in solving issues related to solving 
environmental problems. 

In our opinion, it should be attributed to the priority tasks of the modern educational process. 
The main principle of the economy of obtaining maximum profit at minimum cost has led to the 

fact that the costs of environmental protection by large corporations, small and medium-sized 
enterprises, are often perceived as additional costs affecting the profitability of the business. 

Meanwhile, the principles of sustainable development should, in our opinion, provide for the 
transfer of clean air, fertile land and existing biodiversity to future generations. 

In conditions of intensive use of natural resources in economic activity, training of specialists with 
environmental competencies is required to ensure sustainable development. 

The competence of a specialist is determined by the presence of skills, abilities and knowledge for 
solving specific practical problems. 

The competence-based approach in the educational process has been widely used in many countries 
of the world. Among the pedagogical technologies based on the competence approach, we can 
distinguish the project method. 

The project method allows students to acquire the competencies they need in their further 
professional activities in the process of its implementation. 

5.  Conclusions 
The use of the method of projects involving the solution of environmental projects in the training of 
modern specialists in the field of chemistry allows us to form environmental thinking. 

Working on environmental problems contributes to understanding the importance of solving them 
for ensuring sustainable development. 

The project activity of the trainees helps to expand their horizons, and the implementation of 
environmental projects will allow them to acquire skills in solving issues related to solving 
environmental problems. 
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