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IMPLEMENTATION OF TRANSFORMATIVE SUSTAINABILITY LEARNING INTO ENGINEERING CURRICULAR

The key terms which describe the current processes in the education are transformations and sustainability. The greatest challenge of the 21-st century is the issue of mind and nature integration in order to provide our future generations with sustainable living conditions. A new recognition of sustainability problems requires urgent solutions which are not only technical or political but educational as well. Thus, only due to educational means it is possible to change thinking and cognition mode towards sustainability.   

As it is stated in UNESCO [7] Global Action Program on Education for Sustainable Development (ESD), the international acknowledgment of ESD as an essential part of a quality education is a priority for the modern system of education. ESD objective is to create more sustainable and viable society by changing the way of our thinking about the world we live in. The foremost characteristics of ESD are interdisciplinary, collaboration and transformation.  Such background implies the involvement of full spectrum of educational establishments for all professions from colleges to doctoral departments at universities. 

The World Federation of Engineering Organizations (WFEO) supports the ideas of sustainable development within the engineering education as engineers are qualified with relevant technical skills and knowledge. Thus, the objective of engineering education is to enhance graduate’s competencies in combining scientific innovations and business undertakings. Therefore, higher engineering education should be aimed at sustainable development and further environmentally mindful outlook, as well as a sense of ethical liability with a view to the training of decision-makers, leaders, and researchers. It is obvious that the valuable outcomes of ESD can be achieved through reflection, dialogues, contemplation, and creativity.  

It implies that universities are responsible for a shift from a traditional transition of skills and knowledge by teaching and researching towards social needs as well as by generating new educational concepts such as student-centered, cooperative and transformative learning. It is not enough to change curriculum content, sustainable education demands greater changes. Transformative learning and pedagogy can provide the extent of changes regarding the development of analytical, context-related, interdisciplinary, holistic and reflective thinking skills in students. To integrate the ESD values and principles into higher education, we have to be aware of teaching approaches transformations which should be focused on the processes of learning and skills development rather than the knowledge presentation and accumulation. 

This paper is aimed at investigating how transformative sustainable learning strategies can emerge from an educational institution, students, and social interaction and enhance the students’ academic achievements. The paper presents the discussion of higher engineering education  transformation necessity and urgency towards sustainability challenges which come from industry, future graduates and society as well. The transformation should involve not only changes in the content of a curricular but the paradigm of teaching and knowledge acquisition.  

The overall objective of the paper is to study the teaching strategies of Transformative Sustainability Learning employed at  Igor Sikorsky Kyiv Polytechnic Institute in order to evaluate their efficiency, to investigate the degree to which they contribute to transformative sustainability education,  to discuss barriers to their implementation and suggest solutions. 

The survey revealed the most applied pedagogical methods used by teachers at the university, requirements and barriers for TSL strategies implementation. It should be noted that all participated teachers use student-centered methods and consider that the learning process is the responsibility of teachers as well as students. It implies that teachers demonstrate a profound teaching background for successful TSL strategies implementation. However, not all of them have a pedagogical education, so they studied methodology and didactics while practicing classes. Thus, TSL is a great challenge for such teachers to start from the scratch and achieve good results. Although, it was a good opportunity to interact with students and motivate them to study together.

It is obvious from the results that traditional strategies (lectures, presentations, workshops, group work activities) are more widely used than TSL-related ones. Mostly lectures and presentation are used for introduction and presenting of the new educational material while workshops and discussions are for revising and mastering. But according to a student-centered approach, teachers transform conventional lectures into interactive when students are free to ask, comment and doubt. Moreover, the role of a teacher completely differs from a teacher-centered approach, since a teacher should serve as a facilitator in the process of students knowledge acquiring. 

On the other hand, such innovative strategies as placed-based, active and discovery learning are not often employed in classes.  During the interviews, we asked teachers about these strategies and their attitude towards them. Most answers dealt with lack of knowledge and time to apply it. Teachers from Mechanical Engineering Faculty did not find the educational material which can be taught in such way.  Some teachers of language and environmental science have applied these strategies. 

Placed-based learning is well suited for language education as it allows to speak about local, known for students problems promoting their engagement, so language classes become a platform for language skills acquiring as well as for discussions and finding solutions for local sustainability issues.  This kind of learning provides students with knowledge that extends beyond the content of only engineering disciplines and content by employing authentic experience.  The efficiency of this strategy rises in combination with the project-based learning which is better suited for teaching engineering disciplines by taking as a background a locally relevant problem. For instance, teachers from Environmental Engineering courses suggested project about sustainability problems in students’ locality with developing real engineering solutions. The feedback from students demonstrated their great involvement and motivation and the community obtained human resources for finding better solutions. As they commented: “At last we have found real employment to our theoretical knowledge and made our native towns more sustainable.” After the project, during classes on English Language writing skills, students wrote project descriptions and reports, which were published in university students’ newspaper. 

Community involvement usually occurs through  cooperated projects between faculty and community representatives (non-governmental organizations, agencies) where course content is  integrated into a real-world context. Service learning is considered as integrative, reflective, contextualized, reciprocal and lifelong educational strategy which outcomes are as follows: application of theory to practice, development of high order thinking skills, self-estimation rising through the development of personal efficacy and identity, improvement of communication and leadership skills, advancement of social responsibility, deeper cultural and  citizenship understanding.  Faculties also gain some positive feedback and benefits: interdisciplinarity which leads to new research and ideas, improvement of students learning outcomes, a connection of curriculum with real-world requirements, increased the level of students motivation and commitment to study.  

There are a lot of possibilities how to integrate this learning type into a classroom. We will share some of those conducted at the university: collecting of stories about regional traditions and cultural  features with following presentations, writing letters to environment protecting and granting organizations  (Faculty of Linguistics); collecting of  local water and soil samples to provide environmental impact factor report with following recommendations and solutions (Environmental Engineering Faculty); developing of survey of the most sustainable technologies which  could be used locally (Mechanical Engineering Faculty).

Enquiry learning is crucial for the development of high order thinking skills which are vital for engineers. The abilities to analyze, synthesize and reflect change students habits of world perception from a single-side approach to extending multi-sides critical view on the problem. Students are not afraid of mistakes, and wrong solutions and teachers do not punish for weak attempts as everyone understands the value of experiential way for the truth discovery.  Students are responsible for the outcomes, teachers just direct and watch. It requires teacher-student partnership, high academic achievements and a wide range of necessary skills. 

When we discussed this strategy, and its steps during our workshops teachers confessed that it is difficult for them to believe in abilities, respect students’ ideas and give students mostly unlimited freedom. Another point, that was mentioned in terms of steps, that almost all steps are understandable and applied except the last one about the social outcome of an experiment. It is often neglected or under evaluated as it takes much time to get a feedback from the community. However, teachers agreed that it is a necessary point for implementation of TSL strategies and motivating students to learn when they see positive results of their work. 

The present study confirms that TSL strategies motivate students to learn by setting them in situations where they feel as authors of changes and answers. However, while our interviews teachers admitted the presence of some barriers which prevent successful implementation.  Analyzing these barriers, we have to admit that these obstacles can be divided into two categories:  originated from teacher’s behavior and outlook and those related to educational management, curricular design, time and resources limitations, and some students in classes. We have outlined main barriers admitted by almost all teachers:

- a large volume of necessary educational materials defined in a curriculum  and time shortage prevent from advanced strategies using;

- lack of motivation in students and teachers regarding innovations of a learning process;

- not enough time for professional pedagogical development due to overload by professional courses requirements;

- not enough evidence of  suggested TSL strategies efficiency, lack of  developed and approved methodology for   teaching technical majors;

- not sufficient students’ theoretical background necessary for effective strategies implementation.

However, as we could notice from the research results, the main barrier is lack of teachers’ pedagogical knowledge and skills how to organize the educational process in the most efficient way. Unfortunately, most teachers from technology departments were not trained for teaching.

Having discussed these barriers with teachers, we understand that not all of them can be eliminated only by teachers themselves. However, if teachers demonstrate respect to students’ background and intentions; provide open communication; display positive feedback; facilitate students’ personal and professional growth, the implementation of advanced educational strategies will be effective for students and society as well. With this in mind we would like to suggest some recommendations for improving the situation:

- to include the requirements of advanced methods using into teachers’ assessment rubrics and rating system;

- to ensure that teachers efforts and intentions are in line with university educational objectives and policy;

- to raise students’ motivation by encouraging their attempts in searching of personal learning style and methods, respecting their ideas and results and building partnership;

- to organize systemic and holistic interdisciplinary approach to curricular design;

- to provide timely and systematic lessons planning and  guiding;

- to provide students with relevant, authentic and profession-related information.

Following some of these recommendations, we hope that teachers will see changes in their teaching practice. Because we consider that the key factor in teaching is meaningful interaction and collaboration between students and teachers rather than facts acquisition. Authentic methods, context and assessment of learning, which TSL belongs to, make the learning process more explicit and reflective. 

In summary, it is necessary to admit that there are still many more problems in education to be solved in order to meet the requirements of the changing world. But we would like to assume that engineering education is moving toward learning beyond the university. With time the distinction between the postgraduate studying and life-long learning will disappear.

In our survey we tried to demonstrate the TSL strategy as an effective and promising educational strategy Moreover,  we consider TSL as not an only educational tool but a useful sustainability-oriented method with transformative potential which facilitates sustainability exploration and perception. TSL possesses a great potential and is based on constant social shifts which enable students to develop their professional skills and strategies, become conscious of prior assumptions, achieve critical reflection upon these assumptions, create an effective working process and become real leaders for creating sustainable future. Within this framework, we assume that transformative sustainable learning establishes the opportunities that will help engineers to achieve their professional goals and generate new knowledge.
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