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I. ANNOTATION



Students will gain 
insight into 

contemporary 
teaching 

methodologies 
specifically designed 

for natural science 
education.

Key Objectives

Exploration of 
Modern Teaching 

Approaches in 
Natural Sciences

Building 
foundational 

knowledge of new 
and inventive 

teaching 
techniques 

relevant to Green 
STEM.

Establishing 
Proficiency in 

Innovative Teaching 
Approaches

Examining and 
assessing various green 

STEM innovative 
pedagogical methods 

essential for 
comprehending and 

engaging with natural 
sciences.

Analysis of 
Diverse 

Innovative 
Approaches



Program Objective

This introductory course aims to 
equip students with fundamental 

pedagogical knowledge while 
utilizing modern teaching tools and 

methodologies. Active student 
participation is encouraged to 

facilitate a deeper understanding of 
Green STEM concepts.
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Expected Outcomes

Knowledge 
Acquisition

Students are expected to 
gain foundational 

knowledge, enabling them to 
further specialize in Green 

STEM disciplines.

Expansion of 
Teaching 

Methodologies
The course aims to broaden 
and deepen understanding 
of contemporary teaching 

methods specifically 
applicable to natural 

sciences.

Prerequisites

Basic familiarity with the 
teaching methodologies in 

chemistry and the 
interconnectedness of 

humanity and nature will 
enhance the successful 

comprehension of course 
material.Program Duration: 

45 classroom hours of which 30 
hours lectures and 15 hours 

exercises/ seminars/.
ECTS: 3 credit points.



II. CONTENT OF THE 
EDUCATIONAL PROGRAM



Module Objective: This module aims to introduce students to 
effective teaching methodologies specifically tailored for 

natural sciences within the objective of Green STEM, fostering 
scientific literacy in the human-nature relationship.



Module A1

A1.1. TEACHING METHODS FOR GREEN STEM 

Understanding the essence and characteristics of the concept of "teaching method" in the 
context of Green STEM. Methodological approaches specific to natural sciences. Classification 

of teaching methods. Types of competencies and scientific literacy within Green STEM. 
Teaching environmental sciences and fostering scientific literacy in Green STEM.

5 hours

A1.2. TEACHING METHODS IN NATURAL SCIENCES FOR GREEN STEM 

Exploring elements and structures of teaching methods for natural sciences within Green STEM. Various 
types and classifications of methods applicable to natural sciences. Indirect investigation methods relevant 

to Green STEM. Modeling methods for sustainability and environmental sciences within Green STEM.

4 hours



Students will acquire knowledge about 
teaching methods in natural sciences 

within Green STEM, grasp the essence of 
science in an environmental context, and 

develop skills in scientific research related 
to sustainability and the natural world.

Midterm exam №1
1 hour

Primary: 1, 2, 3, 4, 5, 6, 7,8,9,10,11

Supplementary: 1, 2, 3, 4, 5, 6

Module A1



Module Objective: To familiarize students with advanced 
principles and methodologies vital for Green STEM education, 

emphasizing innovative approaches and sustainability in 
environmental and natural sciences.



Module A2

A2.1. OBSERVATION IN GREEN STEM NATURAL SCIENCES

Understanding observation and its application in teaching natural sciences within 
the context of Green STEM. Types of observation: spontaneous, independent, 

descriptive, systematic, teacher-guided, focusing on sustainability and 
environmental implications within Green STEM.

2 hours

A2.2. EXPERIMENTATION AND AUGMENTED REALITY IN GREEN STEM EDUCATION

Utilizing augmented reality in experimentation and teaching for environmental sciences within 
Green STEM. Shifting virtual data (audio-visual and multimedia content) for environmental 

learning. Various experiment types focusing on sustainability within Green STEM.

2 hours



Module A2
A2.3. GREEN STEM LABORATORY, PRACTICAL WORK, 

AND VIRTUAL ENVIRONMENTS

Implementing internet simulations, demonstrations, and virtual laboratory 
experiments specifically tailored for environmental sciences within Green STEM. 

Exploring the potential of virtual reality in teaching about the human-nature 
relationship, emphasizing sustainability and environmental literacy in Green STEM.

2 hours

A2.4. MODELLING METHODOLOGY FOR SUSTAINABILITY EDUCATION IN GREEN STEM 

Exploration of different types of models and their application in sustainability education 
within Green STEM. Utilizing the research approach to study content related to sustainability 

and the environment, enhancing scientific literacy within Green STEM.

2 hours



Module A2

A2.5. PRACTICAL ACTIVITY METHODS FOR GREEN STEM EDUCATION

Implementing situational methods (case studies) and research-oriented approaches 
in teaching about the human-nature relationship within Green STEM. Application of 

research approaches for environmental scientific literacy within Green STEM.

2 hours

A2.6. COMMUNICATION METHODS IN NATURAL SCIENCES WITHIN GREEN STEM

Dialogue (heuristic dialogue), narrative, explanation, and lecture strategies focusing on Green 
STEM contexts. Developing effective presentations aligned with environmental sciences 

within Green STEM.

2 hours



Module A2

A2.7. GREEN STEM TEXTUAL ANALYSIS AND APPLICATION

Developing skills to work with diverse sources such as educational, reference, 
scientific-popular literature, internet articles, etc., specifically emphasizing 

environmental challenges and sustainability within Green STEM. Problem-based 
presentation of environmental science material within Green STEM contexts.

2 hours

A2.8. RESEARCH-BASED LEARNING IN SUSTAINABILITY EDUCATION FOR GREEN STEM 

Active learning, problem-based learning, and the implementation of research-based methods 
("learning through research") specifically designed for Green STEM education, emphasizing 

sustainability and environmental research.

2 hours



Module A2
A2.9. GREEN SCIENCE INTO STEM CURRICULUM INTER-DISCIPLINARY 

APPROACHES TO GREEN STEM INTEGRATION

Brainstorming sessions focusing on sustainability and environmental challenges 
within Green STEM contexts.  The connection of Green STEM with the public 

engagement and the environments industry.

2 hours

A2.10. RESULTS ANALYSIS AND MODELING FOR SUSTAINABILITY IN GREEN STEM 

Building models, conducting simulations, and presenting scientific reports based on 
sustainability and environmental learning within the context of Green STEM education.

1 hour

Midterm exam №2 1 hour



II. CONTENT OF THE 
EDUCATIONAL PROGRAM



EXERCISES/ SEMINARS/ Conducting green 
experiments and projects

1. Exploring renewable energy sources, sustainable energy 
technologies, and life cycle impact assessment through advanced 
computational tools within the realm of Green STEM. 

1 hour

2. Analyzing corporate sustainability practices and their integration with 
social responsibility in the context of Green STEM initiatives.

1 hour

3. Understanding Wind Power systems and their integration into the 
methodologies of Green STEM for sustainable energy generation. 

1 hour



EXERCISES/ SEMINARS/ Conducting green 
experiments and projects

4. Evaluating Concentrated Solar Power within the spectrum of Green 
STEM sustainability practices. 

1 hour

5. Evaluating Concentrated Solar Photovoltaic technologies within the 
spectrum of Green STEM sustainability practices. 

1 hour

6. Harnessing the potential and applications of Bioenergy within the 
framework of Green STEM principles. 

1 hour



EXERCISES/ SEMINARS/ Conducting green 
experiments and projects

7. Harnessing the potential and applications of Hydropower within the 
framework of Green STEM principles. 

1 hour

8. Delving into Geothermal Energy solutions through the lens of Green 
STEM sustainability practices. 

1 hour

9. Exploring innovative Energy Storage methods in alignment with Green 
STEM sustainability frameworks. 

1 hour



EXERCISES/ SEMINARS/ Conducting green 
experiments and projects

10. Understanding the role and implications of Nuclear Power within the 
purview of Green STEM practices. 

1 hour

11. Investigating the environmental pollution harvesting technologies and 
their alignment with Green STEM sustainability frameworks. 

1 hour

12. Exploring the biodiversity and their relevance within the spectrum of 
Green STEM initiatives. 

1 hour



EXERCISES/ SEMINARS/ Conducting green 
experiments and projects

13. Understanding the implications of Green STEM among teachers and 
joint conduct of lesson units, hours of the full-day organization of the 
study day, extracurricular activities, as well as activities in partnership 
with external organizations. 

1 hour

14. Researching the sustainable methods to optimize transport 
infrastructure and reduce carbon emissions and the greenhouse effect 
and its integration with Green STEM principles for sustainable practices. 

1 hour

15. Exploring the implementation of organic farming methods that use 
natural techniques for soil nutrition and pest control within the 
framework of Green STEM practices. 

1 hour
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IV. ORGANIZATION OF TRAINING
IV.1 Classroom 

Engagement: 

Lectures

The process of delivering lecture material is associated with the use 
of visual aids - graphical images, presentations, STEM modeling, 
simulations, 3D scenes, AI technologies, VR tools, sensors, etc.

IV.2 Extra-curricular 

Engagement

Students' extracurricular preparation primarily involves work in the 
library, internet research, individual and group consultations to 

prepare for theoretical aspects, and gaining knowledge for ongoing 
assessments and examinations.

IV.3 Ongoing 

Assessment

Ongoing assessment occurs during semester classes through two 
tests (at the end of each module), project and exercises/ seminars/ 

works based on a specific point system:



V. ORGANIZATION OF CREDIT 
ACCUMULATION AND STUDENT 

ASSESSMENT



V.1 Organization of 
Assessment and ECTS 

Credit Accumulation from 
Ongoing Assessment



V.2 Organization of Semester Exam Preparation



THANK 
YOU 
FOR 

THE ATTENTION!
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