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ACADEMIC DISCIPLINE «<ALTERNATIVE ENERGY»:
A TUTORIAL ASPECT

The necessity to update academic discipline contents taking into account international experience is shown.
At the School of Ecology in the framework of British Council project «Alternative Energy: Education and
Science» (implemented together with Keele University, UK) the course «Alternative Energy» was updated: new
topics were included, new methods of teaching were introduced. The content of the course is presented in details.
Due to up-dating students receive new competencies which allow them to solve complex problems and to be
more competitive on the labour market.
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Tirenxo TI'., Kyauxk M., Yrkina K, Craiiniz II., Paiitr k. J., BecrByn P. HABYUAJIBHA
JUCLHUIITHA «AJJbTEPHATUBHA EHEPTETUKA»: METOJJUYHU ACIIEKT

[NoxazaHo HEOOXITHICTH MOCTIHHOTO OHOBIICHHS HABYAIFHUX IUCIHUIUIIH 3 BPaxXyBaHHSIM HOBITHIX HayKO-
BUX JocsrHeHb. Ha ekosoriuHomy ¢akynbreTi B pamkax npoekty bputanchkoi Paam «Alternative Energy:
Education and Science» («AnbTepHaTHBHA C€HEPTIis: OCBITa Ta HayKay), sSIKUi OyJIO peai3oBaHO CHUIBHO 3 OpH-
TaHCBKUMHM Kousieramu i3 KijbChKOro yHIBEPCHTETY, OHOBJIIEHO 3MICT AMCUMILTIHU «AJIbTEpHATHBHA €HEPIeTH-
Kay. [leperistHyTo Ta OHOBJIIEHO MEpesiKk KOMIIETEHTHOCTEH Ta METOJIiB BHKJIaJaHHs. ba3ylounch Ha 3aKOpAOH-
HOMY JIOCBiJli, B IUCIHMIUTIHY «AJIbTepHATUBHA EHEPIeTHKA» BKIIOUYEHO TEMH, SIKi IPUCBSYEHI HACTYITHHUM aclie-
KTaM: HeTpaJuLiifHi JUKepena eHeprii, 30KpeMa CIaHLEeBUH ra3, MeTaH 3 BYT'UIbHUX IUIACTIB, a TAKOXK BIUIUB BiT-
POEHEPreTUYHNX YCTAaHOBOK Ha JIOBKLJUISL, METOJM CTUMYJIIOBaHHS PO3BUTKY HETPaJMIIHHOI Ta BiIHOBIIOBAHOT
€HEePreTUKH Ta PoJib JAEPHKAaBHOT MIATPUMKH. Y TIPOLiEC BUKIIAAaHHs 3alPOBAPKEHO METO/1 Keic-cTaii.

Hapasi HaB4yanbpHa AuCHMILIIHA «AJIbTEpHATHBHA €HEPreTHKa» JO03BOJISIE CTYA€HTAaM OTPUMATH HOBI KOMIIe-
TEHTHOCTI, SIKi JOIOMAararTh MPUitMaTH OOIPYHTOBAHI YIPABIIHCHKI pillleHb HA JIOKaJbHOMY Ta PEriOHaJIbHOMY
PIBHAX, a TAKOXK MPUIMAaTH e(DEeKTUBHI PIICHHS Y cepi eKOJOTITHOTO MEHEKMEHTY 1 €KOJIOTi9HOI O THKH.

KoaiouoBi ciioBa: eHepreTuuHi pecypcH, albTepHaTHBHA €HEPreTUKa, EHEPTeTHYHMIT IIOTEHIlial, KOMIIETeH-
THOCTI

Turenko A., Kymuk M., Yrkuna E, Craiimm3 II., Paiitr [Ix. J., BectByn P. YUEBHAS
JTACHUILINHA «AJJbTEPHATUBHAS DSHEPTETUKA»: METOIAWYECKH ACIIEKT

[TokazaHa HEOOXOMMMOCTh MOCTOSIHHOTO OOHOBJICHHSI YYE€OHBIX JAUCIMIUIMH C YYETOM HOBEHIIMX HayYHBIX
nmoctiokeHnid. Ha skonormueckoM ¢akymsTeTe B pamkax mpoekrta bpuranckoro Cosera «Alternative Energy:
Education and Science» («AnpTepHaTHBHAs 3HEPrus: 00pa30BaHUE M HAYKa»), KOTOPBIH Peasr30BbIBANICS COB-
MECTHO C 6pI/ITaHCKI/IMI/I Koeramu u3 Kuinnckoro YHUBEPCUTETA, OOHOBJIEHO COACPIKAHNE TUCIUTLIIAHBL «ATb-
TepHAaTUBHAsl SHepreTuka». IlepecMOTpeHb! U OOHOBIICHBI II€peYeHb KOMIETEHIMI ¥ METOIOB NPEIoaBaHHs.
OCHOBBIBAsCH Ha 3apy6e>KH0M OIIBITEC, B TUCHUIUINHY ((AHBT@pHaTI/IBHaﬂ OHEPICTUKA) BKIIOYCHBI TEMBI, ITIOCBA-
IIEHHbIE TAKUM AacleKTaM: HETPaJUIMOHHBbIE MCTOYHMKH SHEPTUH, B YAaCTHOCTH CIIAHLIEBBIM Ia3, METaH W3
YTOJBbHBIX IIJIACTOB, & TAKXE BIIUAHUC BETPOOHEPIETHUCCKUX YCTAHOBOK HAa OKPYXAKOIMYIO CpEAY, METOAbI CTH-
MYJIMPOBAaHUS Pa3BUTHS HETPAJAUIMOHHON U BO30OHOBIIIEMOM 3HEPTETHKH M POJIb TOCYIapCTBEHHOM MOIep K-
ku. B niporiecc npenonaBaHusi BBEACH METO Kelc-CTaIH.

Ceifyac yueOHasi IUCHMIUIMHA «AJIbTEPHAaTHBHAs DHEPreTHKa» IO3BOJIAET CTYAEHTAaM IIOJYYHTh HOBBIE
KOMIIETCHTHOCTH, KOTOPBIE AAalOT BO3MOXXHOCTH IPUHUMATH 000CHOBaHHBIE YIIpaBJICHYCCKUEC PECUICHUSA Ha JIO-
KaJIbHOM U PErHOHAIbHOM YPOBHSIX, @ TakKe MPUHUMATH dPQeKTHUBHBIE penieHus B chepe IKOJIOrHIecKoro Me-
HEDKMEHTA U 3KOJIOTHYECKOH MONMNTHKH.

KnroueBble ci0Ba: SHEPreTHUECKHE PECYpPCHI, albTEPHATUBHAS YHEPreTHKA, SHEPTETHIECKUH MTOTCHIMAT,
KOMIIETEHTHOCTH
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The level of energetics development has
a decisive impact on the economy in the state,
problem solving in social life and living stand-
ards of the society. The world economy must
consume more and more energy for its devel-
opment. At present in Ukraine and in the
world, most energy requirements are met at the
expense of fossil fuels, although the share of
renewable energy sources is steadily growing.
The impact of energy facilities on the envi-
ronmental pollution is huge and generates
global environmental problems. A world chal-
lenge is to increase the share of renewable en-
ergy sources, what is an important factor in
increasing energy security and reducing hu-
man-made energy impact on the environment.
For Ukraine, to increase the use of alternative
energy sources is of particular importance.
Therefore, there is a need for training special-
ists of environmental profile, who have
knowledge about the state and prospects for
development of fuel-and-power complex, tra-
ditional and alternative energy sources, which
requires the inclusion of new courses combin-
ing the problems of power engineering, envi-
ronmental sciences, economics and manage-
ment [1-3] to the curriculum.

The main route of improving the quality
of higher education is the formation of the
modern outlook of the future professional in
the light of competency-based approach by the
processes of integration into the European
higher education area (the Bologna process),
where the formation of competencies and sys-
tems thinking is regarded as one of the main
goals of training [2, 3], play an important role
in this. Over recent years, the use of competen-
cy-based and multidisciplinary approaches be-
comes a standard practice in the training of
environmental specialists in the higher educa-
tion institutions of Ukraine.

Teachers of the School of Ecology, V.
N. Karazin Kharkiv National University, re-
spond according to the challenges of modern
society and constantly update as the curriculum
as well as syllabi and contents of the subjects
within the curriculum. Among the disciplines
that require constant updates and dynamic
changes in their meanings there is «Alternative
Energy», the content and structure of which are
constantly changing. In particular, the content
of this course has been updated under «Re-
gional Seminar for Excellence in Teaching»
(ReSET) Project [4] and during the implemen-
tation of «Alternative Energy: Education and
Science» project (their results are partly set
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forth in [5]), which has been funded by the
British Council.

«Alternative Energy» is taught in a vol-
ume of 3 ECTS for 4-year students, education
and qualification level of Bachelor, studying in
the direction of «Ecology, Environmental Pro-
tection and Environmental Resource Manage-
ment». The purpose of this discipline is to sys-
tematize general knowledge on the structure of
energetics and trends in its development, tech-
nology, specific operating characteristics of
traditional and alternative power energetic fa-
cilities, advantages and disadvantages of their
use, and distribution of energy potential around
the world.

The objective of this discipline is to de-
velop theoretical knowledge and practical
competencies in students regarding the use of
power systems of traditional and alternative
energy.

The results of learning «Alternative En-
ergy» is knowledge of the basic concepts of the
discipline, the structure and current state of the
fuel and energy complex of Ukraine, the main
types of energy sources and their potential re-
sources, quantitative and qualitative character-
istics of each energy source, the distribution of
energy potential of various sources of energy
around the world, operating principles, basic
equipment units of thermal power plants and
those, which use renewable and non-renewable
energy sources, environmental problems asso-
ciated with operation of all the above-
mentioned energy facilities and ways to im-
prove efficiency of their equipment [5- 9].

At Keele University (UK) for students
enrolled in the Master’s Programme «Envi-
ronmental Sustainability and Green Technolo-
gy» a number of subjects that are directly re-
lated to energy has been offered, at this such
disciplines like «Clean & Green Technologies
I: Power from above the Earth» and «Clean &
Green Technologies II: Power from beneath
the Earth» are the most relevant to the realities
of the Ukrainian market and, respectively, to
form specialists with the current level of pro-
fessional competence.

After attending the former discipline,
«Clean & Green Technologies I: Power from
above the Earthy», students receive 15 ECTS. In
this module, students learn the range of tech-
nologies used for renewable energy sources,
namely wind energy, solar energy (thermal and
photovoltaic), the energy of sea tides, bio-
energy, hydrogen energy and others [10].

Discipline «Clean & Green Technolo-
gies II: Power from beneath the Earth» gives
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the student the opportunity to get 15 ECTS.
Within this course students learn the range of
technologies used and energy sources, which
are found in the interior of the Earth. These are
most of the so called traditional energy re-
sources, but also alternative and renewable
sources such as shale gas, methane from coal
seams, geothermal energy, heat pumps and
others are considered [7].

As in the first and as in the second case
the special emphasis is made on the technolog-
ical problems of their use, as well as their dis-
tribution and volume, the economic efficiency
of their use at present and the problems how to
stimulate the development of these technolo-
gies, possible scenarios of their development
and their environmental performance.

Taking into account the experience of
our British colleagues, we have introduced
new topics and improved issues relating to al-
ternative energy sources, including shale gas,
methane from coal seams, and the impact of
wind turbines on the environment and methods
of stimulating the development of alternative
and renewable energy and the role of govern-
ment support to the content of discipline «Al-
ternative Energy» [7, 10, 11].

The content and structure of the revised
discipline are detailed below.

Module 1. Power in the Contemporary
World

1.1. Power industry: peculiarities of its
development and its place in the economic
structure of the state.

The role of energy in the development of
civilization. The historical review and current
state of energy usage. Basic concepts: energet-
ics (power), energy systems and power supply,
power units. Energy consumption as a criterion
for the level of development and prosperity of
society.

1.2. Fuel and Energy Complex

The main types of fossil fuels. The struc-
ture of primary energy resources. World ener-
gy use. Energy resources of Ukraine: annual
production and demand. Fuel industry. The
main types of power plants. Power generating
capacities.

1.3. Thermal Power Plants.

Arrangement of thermal power plants
(TPP). Process regularities in generating envi-
ronmentally harmful substances when burning
fuel. TPP interaction with the environment.

1.4. Nuclear Power Plants.

Arrangement of nuclear power plants
(NPP). NPP interaction with the environment.

Workshop «End of oil civilization»

114

Group assignments : students are di-
vided on several teams. Each team chooses an
energy station (based on renewable energy
sources) and the hazardous impact of power-
generating station, and the Life Cycle of pow-
er-generating units. A case study method will
be utilized.

Module 2. Renewable and Alternative
Sources of Energy.

2.1. Renewable sources of energy.

General quantitative indicators of alter-
native and renewable energy sources in
Ukraine and in the world. The classification of
renewable energy sources.

2.2. Hydraulic Power Plants.

Electricity generation in hydraulic power
plants (HPP). HPP interaction with the envi-
ronment. Small hydropower plants. The energy
of the seas and oceans.

2.3. Helioenergy.

Getting heat through direct absorption of
solar radiation. Direct conversion of solar en-
ergy into electricity.

2.4. Wind-Power Engineering.

The characteristics of wind and founda-
tions of wind energy. The operating principle
and the classification of wind turbines. Envi-
ronmental problems and WPPs.

2.5. Biomass Energy.

The classification of biomass resources.
The classification of methods of biomass recy-
cling. The classification of products that can be
derived from the recycling of biomass and
their main energy characteristics. The distribu-
tion of the energy potential of biomass in the
world and in Ukraine. The use of biomass
products as motor fuels: ethanol and methanol,
canola oil.

2.6. Geothermal Energy.

The classification of geothermal re-
sources. Main characteristics and specific en-
ergy performance. The distribution of their
energy potential in the world and in Ukraine.
Methods and tools for converting geothermal
energy. Combined geothermal & thermal pow-
er plant. The state and prospects for develop-
ment of geothermal energy.

2.7. Ambient Energy.

Methods and tools to develop ambient
energy. The calculation of the energy potential
of the environment. Efficiency and prospects
for use heat pumps to recover ambient energy
in Ukraine. The state and prospects for devel-
opment of ambient energy.

2.8. Hydrogen Energy.

Methods for obtaining hydrogen as a
primary source of renewable energy. Methods
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of hydrogen energy conversion into electricity
and heat. The use of hydrogen as a motor fuel.

2.9. Alternative Energy Sources.

The classification of alternative energy
sources. Off-balance and secondary energy
sources. Their volumes and origin.

2.10. Legislative and Regulatory Frame-
work of Alternative and Renewable Energy.

Methods of stimulating the development
of alternative and renewable energy. The role
of government support in the development of
alternative and renewable energy.

Module 3. The Energy Potential of Re-
gions of Ukraine.

3.1. The structure of the energy potential
of fossil fuels.

3.2. The structure of the energy potential
of renewable and alternative energy sources.

Workshop: «Optimisation of the energy
situation of the region».

The workshop will be carried out as a
business game. Students are divided in several
groups. Each group represents different stake-
holders and their interests. The aim of the
game is to identify conflicts of interests and to
simulate the decision-making process, and to
find solutions that satisfy all stakeholders.

In addition to improving the content of
the course, teaching methods were also re-
vised. In particular, at present in class for bet-
ter learning by students, the following teaching
methods are employed:

- seminars and colloquia;

- work in groups (teamwork);

- case-study.

One of the promising methods used in
the innovative education and training is the
contextual approach in teaching, when the mo-
tivation to assimilate knowledge is achieved by
building up relationships between specific
knowledge and its application [4, 12-14]. The
case method (or the method of con-
crete/specific situations, the method of situa-
tion analysis in Russian-language literature) is
a modern teaching approach using the descrip-
tion of real economic, social, technological and
business situations. The trainees should inves-
tigate the situation, to understand the essence
of the problem, to propose possible solutions
and choose the best of them. The case is based
on the real factual material or brought closer to
the real situations.

No less important is the study based on
the experience, when students have the oppor-
tunity to associate their own experience with
the subject of study [14].
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The task-oriented approach to teaching
allows students to focus on the analysis and
resolution of any particular problem situation
that becomes the starting point in the learning
process. Sometimes it is important not only to
solve the problem but to set up and formulate it
correctly. The problem situation motivates stu-
dents most to a conscious acquiring of
knowledge needed to solve it [14].

In the training process the project-based
approach designed to organise work in a team
is of particular importance in the innovative
education. At that conditions virtually identical
to real activity are exerted, which allow stu-
dents to gain experience in solving complex
tasks in projecting with the distribution of roles
and responsibilities between members of the
team [13, 14].

As long as a modern trend of education
is the distance learning (e-learning), materials
for studying discipline «Alternative Energy»
will be prepared and placed in a package of
Moodle system. According to the existing re-
quirements [Requirements to the Distance
Learning Course approved by Order No. 0206-
1/423 as of 12.12.2013, the Ministry of Educa-
tion and Science of Ukraine], an e-learning
course will include the following components:

l.Information and guidance part (title
page, abstract, syllabus, the scenario of going
on e-learning course, evaluation model, glossa-
ry, forum, chat, the list of literature);

2.The course content (texts of lectures,
presentations, requirements concerning the
execution of practical/laboratory  works,
themes of essays, test controls, video and audio
recordings etc.).

Separately we dwell on electronic tests
as a modern instrument for testing the
knowledge of students. The electronic tests
consist of the following types of questions:

e general questions (with yes/no an-
Swers);

e questions with multivariate responses
(the student selects one or more correct an-
swers from the proposed list);

e open questions, or questions like «en-
ter the correct answery (the student must insert
one or several words);

e open-ended questions (the student
must write a detailed response).

For teachers, electronic tests certainly
facilitate their work because the program will
check tests (except open-ended questions, the
teachers check them on their own) and imme-
diately rate them. Also, electronic test control
allows the teacher without wasting time to
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question all the students in all sections of the
course and using the sums of their points to
rank their results. Electronic tests attract stu-
dents by their unusualness compared with the
traditional forms of control, encourage the sys-
tematic studies on the subject giving rise to
additional motivation for training.

Electronic control tests guarantee objec-
tivity, show test results immediately and pro-
vide an opportunity to analyse wrong answers.
The electronic testing allows to make changes
in the nature of control of the level of learning
and provide with flexible process management
of student education. Using a computer during
the test one can check all answers of each stu-
dent and, in many cases, not only to fix the er-
ror, but also accurately determine its character.

However, the electronic testing has some
drawbacks. Thus, the main drawback of elec-
tronic testing is formality, the strict boundaries
and forms of questions, and lack of contact
with the teacher. The shortcoming of questions
such as «enter the correct answery is their sen-
sitivity to spelling, grammatical and semantic
flaws. The electronic tests can only be em-
ployed in cases, when there is only one correct
answer, since creative questions can not be
formalized.

Among general requirements for the
properties and qualities of the graduates of
higher education institutions as social individ-
uals, the list of competencies to address specif-
ic problems and tasks of social activity, in-
strumental, general scientific and professional
competences in the field of alternative energy
are of considerable importance. That is what
allows to form the specialist «at the output».
Such a specialist will be capable of effectively
performing productive functions (doing certain
types of activities) and solve typical tasks of
professional activities within his/her compe-
tence for these functions.

During steps of studying the discipline
the competencies of students take their shapes.
These competences include: to be familiar with
standard terminology that is utilised to define
the key concepts of the discipline; to classify

types of alternative and renewable energy
sources; to evaluate the role of traditional and
alternative energy sources; to assess the bene-
fits of alternative methods of obtaining energy
products compared to traditional ones; to eval-
uate the overall energy performance of alterna-
tive energy sources; to assess the advantages
and disadvantages of various methods of ener-
gy conversion; to estimate the fuel-and-energy
potential of alternative energy sources, i.e.
general, technically achievable and economi-
cally feasible potentials; to size up the impact
that occurs in the use of each energy source on
the environment; to use scientific, technical,
and reference literature and to have skills to
find necessary information in libraries and with
the aid of the Internet [5, 8, 9, 12].

We believe that owing to these im-
provements the following topical professional
competences can be formed in students major-
ing in environmental sciences:

— the ability to utilise modern energy-
saving technologies in the field of environmen-
tal protection;

— the ability to detect trends in the state
of the environment and its components, which
are caused by the operation of facilities of the
traditional and alternative energetics;

— the ability to take part in the energy
audit of facilities used for economic activities
followed by corrections in their environmental
and energy activities;

— the ability to organize and carry out
comprehensive energy saving measures at dif-
ferent facilities, sites and areas within the envi-
ronmental impact assessment, or other forms
of environmental control;

— the ability to use knowledge of the
characteristics and consequences of function-
ing the facilities of alternative energetics to
justify management decisions at the local and
regional levels;

— the ability to make effective decisions
in the field of environmental management and
environmental policy allowing for the use of
various renewable energy technologies.

Conclusions

At present an important issue in higher
education is the on-going renewal of subjects
taking into account the latest scientific
achievements. Being guided by this principle,
in 2014, within the British Council project
«Alternative Energy: Education and Science»
the Department of Environmental Sciences
updated the content of discipline «Alternative
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Energy». In cooperation with British col-
leagues from Keele University, the contents of
disciplines, in the frameworks of which vari-
ous aspects of alternative and renewable ener-
getics are considered, and the lists of compe-
tencies and teaching methods were compared.
Based on wide international experience,
topics that focus on: alternative energy
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sources, including shale gas, methane from
coal seams, and the impact of wind turbines on
the environment, methods of stimulating the
development of alternative and renewable en-
ergy and the role of government support were
included in the discipline “Alternative Ener-
gy”, which is taught to 4-year students of the
Department of Environmental Sciences. Also,
there have been expanded and revised content
for practical work. Due to materials obtained
and involved in the process of teaching, the
case study mix was expanded.

Thus, the improvement of the course en-
ables students to acquire new competencies for
energy saving features and effects and conse-
guences of the functioning of alternative ener-
gy that will allow to make informed manage-
ment decisions at the local and regional level,
to make effective decisions in the field of envi-
ronmental management and environmental
policies that will help to future professionals to
be competitive in the labour market in Ukraine
and abroad.
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