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В 2016 году для развития и улучшения качества жизни казахстанцев 
был создан частный Благотворительный фонд «Халык». За годы своей 
деятельности на реализацию благотворительных проектов в областях 
образования и науки, социальной защиты, культуры, здравоохранения и 
спорта, Фонд выделил более 45 миллиардов тенге.

 Особое внимание Благотворительный фонд «Халык» уделяет 
образовательным программам, считая это направление одним из ключевых 
в своей деятельности. Оказывая поддержку отечественному образованию, 
Фонд вносит свой посильный вклад в развитие качественного образования 
в Казахстане. Тем самым способствуя росту числа людей, способных 
менять жизнь в стране к лучшему – профессионалов в различных 
сферах, потенциальных лидеров и «великих умов». Одной из значимых 
инициатив фонда «Халык» в образовательной сфере стал проект Ozgeris 
powered by Halyk Fund – первый в стране бизнес-инкубатор для учащихся 
9-11 классов, который помогает развивать необходимые в современном 
мире предпринимательские навыки. Так, на содействие малому бизнесу 
школьников было выделено более 200 грантов. Для поддержки талантливых 
и мотивированных детей Фонд неоднократно выделял гранты на обучение 
в Международной школе «Мирас» и в Astana IT University, а также помог 
казахстанским школьникам принять участие в престижном конкурсе «USTEM 
Robotics» в США. Авторские работы в рамках проекта «Тәлімгер», которому 
Фонд оказал поддержку, легли в основу учебной программы, учебников и 
учебно-методических книг по предмету «Основы предпринимательства и 
бизнеса», преподаваемого в 10-11 классах казахстанских школ и колледжей. 

 Помимо помощи школьникам, учащимся колледжей и студентам Фонд 
считает важным внести свой вклад в повышение квалификации педагогов, 
совершенствование их знаний и навыков, поскольку именно они являются 
проводниками знаний будущих поколений казахстанцев. При поддержке 
Фонда «Халык» в южной столице был организован ежегодный городской 
конкурс педагогов «Almaty Digital Ustaz. 

 Важной инициативой стал реализуемый проект по обучению основам 
финансовой грамотности преподавателей из восьми областей Казахстана, 
что должно оказать существенное влияние на воспитание финансовой 
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грамотности и предпринимательского мышления у нового поколения 
граждан страны. 

 Необходимую помощь Фонд «Халык» оказывает и тем, кто особенно 
остро в ней нуждается. В рамках социальной защиты населения активно 
проводится работа по поддержке детей, оставшихся без родителей, детей и 
взрослых из социально уязвимых слоев населения, людей с ограниченными 
возможностями, а также обеспечению нуждающихся социальным жильем, 
строительству социально важных объектов, таких как детские сады, детские 
площадки и физкультурно-оздоровительные комплексы. 

 В копилку добрых дел Фонда «Халык» можно добавить оказание помощи 
детскому спорту, куда относится поддержка в развитии детского футбола и 
карате в нашей стране. Жизненно важную помощь Благотворительный фонд 
«Халык» оказал нашим соотечественникам во время  недавней пандемии 
COVID-19. Тогда, в разгар тяжелой борьбы с коронавирусной инфекцией 
Фонд выделил свыше 11 миллиардов тенге на приобретение необходимого 
медицинского оборудования и дорогостоящих медицинских препаратов, 
автомобилей скорой медицинской помощи и средств защиты, адресную 
материальную помощь социально уязвимым слоям населения и денежные 
выплаты медицинским работникам.

В 2023 году наряду с другими проектами, нацеленными на повышение 
благосостояния казахстанских граждан Фонд решил уделить особое 
внимание науке, поскольку она является частью общественной культуры, а 
уровень ее развития определяет уровень развития государства. 

Поддержка Фондом выпуска журналов Национальной Академии наук 
Республики Казахстан, которые входят в международные фонды Scopus и 
Wos и в которых публикуются статьи отечественных ученых, докторантов 
и магистрантов, а также научных сотрудников высших учебных заведений 
и научно-исследовательских институтов нашей страны является не менее 
значимым вкладом Фонда в развитие казахстанского общества.

С уважением, Благотворительный Фонд «Халык»!
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Abstract. The modern world is facing the challenge of increasing the use of
renewable energy sources (RES), their development and integration to meet the 
ever-growing demand for energy. This process requires significant efforts in the 
field of technological innovation. In recent years, there has been an increased 
interest in this problem. However, there is a lack of scientific research devoted to 
the study of the relationship between renewable energy and information technology 
(IT). This study aims to fill this gap and consider this problem in more detail. The 
purpose of our article is to develop and use innovative technologies in the field of 
renewable energy and IT, which requires the training of qualified specialists capable 
of combining knowledge in these two areas. The promotion of the use of renewable 
energy in education becomes more real only with the introduction of appropriate 
educational programs and maintaining their relevance. It also involves the creation 
of informational educational initiatives. To achieve this goal, we analyzed the current 
state of the educational process in the field of renewable energy and conducted a 
global review. One of the main problems identified by the authors of our study is the 
lack of specialization combining the electric power industry and IT. We also reviewed 
articles providing an overview of the use of renewable energy and IT in education, 
and based on the results obtained, the aspects that have the greatest positive impact 
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on the quality of education in the field of renewable energy and IT were identified.
Keywords: Renewable energy sources, informational technology, educational 

programs, technologies
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Аннотация. Қазіргі әлем үнемі өсіп келе жатқан энергияға деген
сұранысты қанағаттандыру үшін жаңартылатын энергия көздерін (ЖЭК) 
пайдалануды, оларды әзірлеуді және біріктіруді ұлғайтуға шақыруда. Бұл 
процесс технологиялық инновациялар саласында айтарлықтай күш - жігерді 
қажет етеді. Соңғы жылдары бұл мәселеге қызығушылық артты. Дегенмен, 
ЖЭК пен ақпараттық технологиялар (АТ) арасындағы байланысты зерттеуге 
арналған ғылыми зерттеулердің жетіспеушілігі бар. Бұл зерттеу осы 
олқылықты толтыруға және осы мәселені толығырақ қарастыруға арналған. 
Біздің мақаламыздың мақсаты ЖЭК және АТ саласындағы инновациялық 
технологияларды дамыту және пайдалану болып табылады, бұл осы екі 
саладағы білімді біріктіре алатын білікті мамандарды даярлауды талап етеді. 
Білім беруде жаңартылатын энергияны пайдалануды ілгерілету тиісті білім беру 
бағдарламаларын енгізу және олардың өзектілігін сақтау кезінде ғана шындыққа 
айналады. Бұл сонымен қатар ақпараттық білім беру бастамаларын құруды 
қамтиды. Осы мақсатқа жету үшін біз ЖЭК саласындағы білім беру процесінің 
ағымдағы жай-күйін талдап, әлемдік шолу жасадық. Біздің зерттеуіміздің 
авторлары анықтаған басты мәселелердің бірі-электр энергетикасы мен АТ-ны 
біріктіретін мамандандырудың болмауы. Біз сондай-ақ білім беруде ЖЭК және 
АТ пайдалану шолуын ұсынатын мақалаларды қарастырдық және алынған 
нәтижелер негізінде ЖЭК және АТ саласындағы білім беру сапасына барынша 
оң әсер ететін аспектілер бөлінді.
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Аннотация. Современный мир стоит перед вызовом наращивания
использования возобновляемых источников энергии (ВИЭ), их разработки и 
интеграции для удовлетворения постоянно растущего спроса на энергию. Этот 
процесс требует значительных усилий в области технологических инноваций. В 
последние годы есть повышенный интерес к этой проблеме. Однако наблюдается 
недостаток научных исследований, посвященных изучению взаимосвязи 
между ВИЭ и информационными технологиями (ИТ). Настоящее исследование 
призвано заполнить этот пробел и рассмотреть проблему подробнее. Цель 
данной статьи заключается во вкладе в  использование инновационных 
технологий в сфере ВИЭ и ИТ, что требует подготовки квалифицированных 
специалистов, способных совмещать знания двух областей. Продвижение 
использования возобновляемой энергии в образовании становится более 
реальным только при внедрении соответствующих образовательных 
программ и поддержании их актуальности. Это также предполагает создание 
информационных образовательных инициатив. Для достижения этой цели, 
нами было проанализировано текущее состояние образовательного процесса 
в сфере ВИЭ и проведен мировой обзор. Одной из главных проблем, 
выявленных авторами, является отсутствие специализации, объединяющей 
электроэнергетику и ИТ. Авторы провели обзор статей, в которых описывается 
использование ВИЭ и ИТ в образовании, и на основе полученных результатов 
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выделили аспекты, оказывающие наибольшее положительное воздействие на 
качество образования в сфере ВИЭ и ИТ.

Ключевые слова: возобновляемые источники энергии, информационные 
технологии, образовательные программы, технологии

Конфликт интересов: авторы заявляют об отсутствии конфликта интересов.

Introduction
The main technologies for the use of RES for many countries are bioenergy, solar, 

wind and water energy. The use of modern technologies related to the implementation  
of RES, of course, requires a certain level of knowledge, which is necessary for both 
specialists and society (Kandpal et al, 2014).

The relevance of developing a new educational program based on the specialization 
of personnel training in  renewable energу and IT education at various levels is 
recognized worldwide. The correct use of natural resources, of which renewable 
energy is a part and a change in the attitude of society to this, is possible with the 
organization of an appropriate attitude to the educational process and the promotion 
of the principles of sustainable development (Kandpal et al, 1998).

The purpose of training specialists in renewable energу and IT is to understand the 
importance of the development and use of energy sources, as well as the formation of 
skills and knowledge on the use of modern technologies, including IT, for obtaining 
energy based on renewable energy (Leal Filho et al, 2019). Related literature review 
presented in section 2, methodology and data specification is in section 3, results and 
conclusion.

Upon reviewing the literature on education related to renewable energy, it can be 
seen that there are various studies on the current need at different levels of education. 
Kandpal and Lars Broman (2011), emphasizes the worldwide need for renewable 
energy education at different education levels. In the article, it is stated that in over 
the past thirty years, many countries worldwide have initiated academic programs 
focused on renewable energy technologies and their related aspects. Again, in the 
study, renewable energy education initiatives, challenges and solution suggestions 
are given (Kandpal, 2014). In Jennings  (2008) article, Jennings states that renewable 
energy education is a relatively new field and previously constituted a small part 
of traditional engineering courses. In the last decade, a new approach to renewable 
energy education has emerged that seeks to address the needs of the 21st century for 
sustainable energy supply systems. The article also describes some aspects of the 
training of researchers collaborating with the renewable energy industry (Jennings, 
2009).

According to Lucas, Pinnington & Cabeza (2018), a significant hindrance to the 
anticipated growth of the renewable energy market is the shortage of skilled human 
resources. Their research examines global data on education and training related to 
renewable energy and emphasizes that enhancing, advancing, and making renewable 
energy education and training more accessible remains a challenge (Lucas, 2018).

Thomas, Jennings & Lloyd (2008), In their studies, they state that there is 
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a rapidly increasing level of student interest in renewable energy and there is an 
increasing demand from industry and government to train qualified personnel in 
this field. They examine the approaches, issues and challenges faced by sustainable 
energy educators (Thomas, 2008).

In addition, renewable energy and technologies are also being actively studied 
in Kazakhstan in the educational process, and the government of the country aims 
to promote the achievement of expanding access to high-quality and promising 
education.

To do this, Kazakhstan together with America, has experience in introducing 
renewable energy and IT in education in 2022. The project aims to create sustainable 
international cooperation and partnership between higher education institutions 
of the USA and Kazakhstan in the areas of curriculum development, research and 
capacity building of renewable energy.

This was the main purpose of creating a training course within the scope of the 
project of the American Councils for International Education on the development 
of partnership between universities of the USA and Kazakhstan, which was 
attended by partner universities: L.N. Gumilyov Eurasian National University 
(ENU), Toraighyrov University (TOU), University of Texas Rio Grande Valley 
(UTRGV). The project was aimed to create sustainable international cooperation 
and partnership between higher education institutions of the USA and Kazakhstan 
in the areas of curriculum development, research and capacity building in RES. The 
project was funded by the American Councils for International Education, and the 
course "Renewable Energy Sources: Resources and Technologies''.

Methods and Materials.
This study used a systematic review method, which is a literature review based 

on an explicit research question that determines, through systematic methods, which 
studies of the existing literature need to be taken into account. 

As education is among the most effective means of addressing societal issues, it 
becomes clear that a thorough understanding of concepts, principles, and technologies 
in the field of renewable energy and IT is vital for fundamental knowledge in most 
academic institutions (Ocetkiewicz, 2017); (Wiesner, 2014).

The material was statistical data of international and domestic research, electronic 
information resources, publications of specialists in periodicals. To attain this 
objective, methods such as the analysis of scholarly sources and the examination of 
practical experience were utilized.

After analyzing the conducted research, the ways of organizing education in 
renewable energy and IT are determined.

The articles related to RES and IT were retrieved from two databases. SCOPUS 
and Web of Science (WoS) databases were searched for recent (1998-2022) articles 
published in the field. The search was limited to studies published in the field of IT 
in education and RES in education. The search queries used included keywords such 
as “renewable energy sources”, “information technology”, “education”, “higher 
education”, “their impact and learning outcomes", and were analyzed in terms of 
their trends and main conclusions.



190

Bulletin the National academy of sciences of the Republic of Kazakhstan

Sixty research articles were selected for this review. At this stage, articles were 
selected solely relying on keywords and the title of articles. However, after analyzing 
the articles that provided an overview of the use of RES and  IT in education, in 
the fi rst stage of the sample, 32 articles were left for more detailed study, 2 review 
articles and 30 research articles that have a complete overview. Most of these articles 
did not have a complete picture or there were articles that had a greater bias towards 
IT rather than RES.

In this study, 32 articles were verifi ed and retrieved by reading their annotations 
and by skimming the paper. The selection criteria included such requirements 
as review articles, articles related to higher and secondary education, articles on 
renewable energy and IT in education, STEM integration of renewable energy. Of 
the results returned, only research studies were taken into account.

Additionally, it was observed  that there has been interest in the use of RET in 
education since 1998. On average, the number of articles on problems and solutions 
in this area has been 1 article every year since 1998 and an average of 3-4 articles 
since 2014 until 2022.

From this, we can infer that there has been a growing interest in incorporating 
RET in education since 2014.

During the proofreading and selection process, 7 articles were rejected, 4 articles 
because of the lack of educational context in the articles, that is, it did not concern 
education as a whole, 2 excluded articles, both were incomplete and did not refl ect 
the research process and 1 article describes the use of the platform with the use of 
renewable energy and IT, but without educational content. As a result, seven articles 
were excluded, as unacceptable and 25 articles were deemed suitable for inclusion 
and extraction of data (fi gure 1.).

Figure 1 - Number of research articles according to application area.

Results and discussion 
For the relevance of this program in the future, it is necessary to maintain the 

educational and laboratory base at the modern level, organize practice at the leading 
enterprises of the country and the world, as well as conduct career guidance and 
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educational work at the level of secondary education institutions, developing 
ecological awareness about renewable energy among young people.(Karakul, 2016); 
(Çoker, 2010).

The analysis indicates that the progression of energy over the past few decades, 
as well as predictions for the future, demonstrate the necessity of utilizing renewable 
energy as the most promising means of acquiring energy. Furthermore, the conducted 
experiment suggests that introducing renewable energy and IT in education can 
enhance the effectiveness and quality of education. This outcome could have positive 
results (Karabulut et al., 2011); (Mehmood, 2021).

25 articles out of 32, in which RES and technologies were introduced in education, 
have the effect of growth and improvement of the educational process. 

In the field of specific research and implementation of technologies and RES, 23 
articles out of 32 are presented, the remaining 2 are of an overview nature.

The results of the analysis of Table 1 showed that the topic of RES implementation 
in the educational process has been of interest to researchers since 1998 to the present 
day in accordance with those articles that were taken from international databases 
such as Scopus, ScienceDirect and Web of Science. The trend of studying and 
implementing renewable energy and IT in the educational environment increases 
with each subsequent year, and the key learning factors have also changed.

Table 1 - Dissemination of RES education research in education.
№ Years of publication Quantity of publication
1 2022 2
2 2021 3
3 2020 3
4 2019 2
5 2018 3
6 2016 2
7 2014 2
8 2011 2
9 2009 1
10 2006 1
11 2004 1
12 2001 1
13 1999 1
14 1998 1

According to the analysis in Table 2, it can be noted that the largest percentage of 
published articles falls on the field of education in general and on higher education, 
a general analysis and overview of the use of renewable energy and IT in the field of 
education is presented. 

Also, according to this analysis, it can be noted that research in this area has 
a positive impact both on education and on the economy, ecology and for the 
development of countries as a whole.
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Table 2 - Effect of research in the field of renewable energy in education.
№ Application area Methodology Article 

type
Effect

1 General 
education

Should be included in every education level 
(school, colleges, universities and academic 

institutions). Moreover, providing training for the 
professionals and training researchers who will 

develop the next generations. 
Teaching and training programs at the postgraduate 

level can be useful in imparting advanced level 
inputs to engineering graduates or science students 

preferably with certain specialization options. 

research/ 
review

positive

2 Higher education Educating labor to meet green economic needs is 
an urgent necessity especially of renewable and 
alternative energy. The survey showed a positive 

result among those who participated in the project

research positive

3 STEM study Project - based learning involves knowledge 
acquisition, teamwork, critical thinking and 
decision-making. RE must be added to the 

primary and secondary education curricula with 
environmental issues, which could be faced in daily 

life context and 

research positive

4 Multidisciplinary 
Study

The results indicate that implementing RES and 
IT in education will be a multifaceted undertaking 
that necessitates national political determination, a 

systematic approach, and ongoing action.

research positive

According to Table 3, a comprehensive literature search was conducted on the 
large educational databases used, such as Scopus, Science Direct and Web of Science.

The search queries used included keywords such as “renewable energy sources”, 
“information technology”, “education”, “higher education”, “their impact and 
learning outcomes", and were analyzed in terms of their trends and main conclusions.

Table 3 - Research articles according to the reference.
The direction of the reviewed journal References

General education (sustainable living education; technical training; IT 
technologies; dual education; engineering education)

[1;4; 6; 7; 9; 10; 11; 13; 15; 
18; 19; 20;22; 23;24; 25]

Higher education (energy efficiency and renewable energy at HE; 
electrical engineering)  

[2; 3; 5; 8; 12;14; 16]

STEM (STEM education; WEB tool; technicians; trainees; virtual 
class)

[17; 21]

Kandpal and Garg (1998) claimed that education is one of the effective values, a 
significant factor for the development of human capital and The integration of RES 
and IT in education plays a crucial role in fostering the development of a sustainable 
society. (Kandpal, 1998); (Acikgoz, 2011). In this connection, the role of education 
in renewable energy should be educational, informative, research and creative 
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(Lewis, 2021). Moreover, education in the field of renewable energy and IT can 
develop students' awareness of the nature and causes of the current energy crisis and 
to enable students to propose alternative strategies for solving the energy crisis in the 
future (Friman, 2017);( Middleton, 2018). 

At the same time, education of renewable energy is a relatively new field and 
previously formed a small part of traditional engineering courses. In the last decade, 
a new approach to education of renewable energy has emerged, aimed at meeting the 
needs of the 21st century in sustainable energy supply systems.

The general expectation, both from education in general and from industry, is 
graduates with developed personal and technical abilities (Rodgers, 2021), support 
for public awareness of technologies used in renewable energy, training of technical 
personnel who are necessary for the design, installation and maintenance of high-
quality renewable energy through its use., and also training of personnel who will 
provide advice and assistance to future specialists in this field. 

However, in order to realize this, it is necessary to make huge changes in higher 
education institutions, namely in the teaching methodology and in the content of the 
educational program.

Conclusion
Over the past decade, several new approaches to renewable energy education have 

been introduced. They are based both on an assessment of the needs of industry and 
society and on an educational paradigm different from traditional energy education, 
and use flexible modern educational technologies to reach an audience around the 
world, including students and active personnel. The outcomes of these new courses 
will be critical in aiding industry and government to make a seamless transition 
towards a greater dependence on renewable energy for electricity production.

Based on the study, it can be inferred that one of the primary objectives in 
the education of renewable energy and IT, for its further advancement, is to train 
technical support personnel who can design, install, and maintain high-quality 
renewable energy systems. Additionally, it is crucial to train engineers, scientists, 
and researchers who can develop new systems, devices, and technologies for the 
industry. Moreover, training individuals who can provide guidance and assistance to 
future clients in this field is also vital.

Finally, based on the findings of the study, the following suggestions are given.
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