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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. Lesson Study, originally rooted in Japan, has gained popularity 
globally and has been integrated into educational reforms in various countries 
as a pivotal element in the study of lessons. This approach has yielded positive 
outcomes, making it an essential component of modernizing education. Presently, 
Lesson Study stands out as one of the most effective tools for delving into lessons 
and enhancing teachers' pedagogical knowledge and experience. In our country, it is 
viewed as an innovative method for teachers' professional development, capturing 
their interest and contributing significantly to the enhancement of teaching practices 
and knowledge acquisition. This is achieved through a collaborative and reflective 
process among teachers. This article explores the implementation of the Lesson 
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Study (LS) approach to investigate the attitudes and beliefs of both STEM (science, 
technology, engineering, and mathematics) and non-STEM teachers (focused 
primarily on humanities, social sciences) towards professional development. An 
online survey was distributed to secondary school teachers, and quantitative and 
qualitative analyses were conducted. The results from the quantitative analysis 
revealed that, overall, teachers held positive attitudes and beliefs towards LS. The 
qualitative findings further supported this positivity, with teachers emphasizing 
the benefits of using diverse teaching methodologies during LS, improved lesson 
planning, increased student engagement, and enhanced motivation. This research 
contributes valuable insights into the attitudes of educators from various disciplines, 
shedding light on the effectiveness and applicability of Lesson Study as a universal 
approach for advancing professional development in secondary education.

Keywords: STEM teachers professional development, STEM teachers and 
Lesson Study, Lesson Study as professional development
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Аннотация. Lesson Study - бұл білім беруде, әсіресе оқыту процесінде 
қолданылатын кәсіби даму тәсілі. Ол Жапонияда негіз алып, әлемнің әртүрлі 
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елдерінде танымал болып, түрлі елдердің білім беру реформаларын жаңғырту 
шеңберінде сабақтарды оңтайлы зерделеудің құралы ретінде енгізіліп, сәйкес 
нәтижесін беріп отыр. Қазіргі таңда Lesson Study мұғалімдердің педагогикалық 
білімі мен тәжірибесін дамытуға арналған сабақты зерделеудің тиімді 
құралдарының бірі болып табылады. Осы орайда, біздің елімізде де мұғалімдердің 
кәсіби дамуына инновациялық тәсіл ретінде олардың қызығушылығын туғызып, 
мұғалімдер арасындағы бірлескен және рефлексиялық процесс арқылы оқыту 
мен білімді игеруді жақсартуға ықпалын тигізуде. Мақалада STEM (ғылым, 
технология, инженерия және математика)  және STEM емес (негізінен 
гуманитарлық, әлеуметтік және қоғамдық ғылымдар бағытталған пәндер) 
пәндері мұғалімдерінің Lesson Study (LS)  деп аталатын кәсіби дамуға деген 
көзқарасы мен сенімін зерделеу тәсілі арқылы жүзеге асыру қарастырылады.  
Жалпы білім беретін мектеп мұғалімдеріне онлайн сауалнама таратылып, 
сандық және сапалық талдаулар жүргізілді. Сандық талдау нәтижелері жалпы 
алғанда мұғалімдердің LS-ке деген көзқарасы мен сенімі оң екенін көрсетті. 
Сапалық нәтижелер осы оң көзқарастарды  одан әрі нақтылады,  айта кететіні 
зеріттеу жұмысы мұғалімдер LS кезінде оқытудың әртүрлі әдістемелерін 
пайдаланудың, сабақты жоспарлаудың, оқушылардың белсенділігінің артуы 
және мотивацияның жоғарылауының артықшылықтарына баса назар аударды. 
Білім беруде кәсіби дамуды ілгерілетудің әмбебап тәсілі ретінде Lesson Study 
тиімділігі мен қолданылуының артықшылықтарын айқындап , әртүрлі пәндер 
мұғалімдерінің көзқарастары туралы құнды пікірлерге қол жеткізілді.

 Түйін сөздер: STEM мұғалімдерінің кәсіби дамуы, STEM мұғалімдері 
және Lesson Study, Lesson Study кәсіби даму ретінде
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Аннотация. Lesson Study, изначально зародившийся в Японии, приобрел 
популярность во всем мире и был интегрирован в образовательные реформы 
во многих странах в качестве ключевого элемента урока. Этот подход 
дал положительные результаты, что сделало его важным компонентом в 
модернизации образования. В настоящее время Lesson Study является одним 
из наиболее эффективных инструментов для углубленного проведения 
уроков, повышения педагогических знаний и опыта учителей. В Казахстане 
он рассматривается как инновационный метод для профессионального 
развития учителей, вызывающий их интерес и вносящий значительный 
вклад в совершенствование педагогической практики и приобретение знаний 
учащимися. Это достигается путем совершенствования сотрудничества и 
развития мышления учителей. В статье исследуется реализация подхода Lesson 
Study (LS) для изучения отношений и убеждений учителей STEM (наука, 
технология, инженерия и математика) и учителей, не являющихся STEM 
(сосредоточенных в первую очередь на гуманитарных и социальных науках), в 
отношении их профессионального развития. Для этого мы опросили учителей 
средних школ с помощью онлайн-анкетирования и провели количественный 
и качественный анализ их  результатов. Результаты количественного анализа 
показали, что в целом учителя придерживаются положительных убеждений 
относительно LS. Качественные результаты также подтвердили эту 
позитивную тенденцию: учителя подчеркнули преимущества использования 
различных методик преподавания во время обучения, при планировании 
уроков, повышении вовлеченности учащихся и повышения их мотивации. 
Исследование дает ценную информацию об отношении педагогов разных 
дисциплин, указывая на эффективность и применимость Lesson Study как 
универсального подхода в профессиональном развитии педагогов в системе 
среднего образования.

Ключевые слова: профессиональное развитие учителей STEM, учителя 
STEM и Lesson Study, Lesson Study как профессиональное развитие

Introduction 
Lesson study (LS) is a collaborative reflective professional development approach 

which has its origins in Japan in the late nineteenth century and which has been 
adopted and adapted internationally especially over the last 20 years (Baumfield & 
Bethel, 2022). Lesson studies involve teams of teachers collaborating in planning, 
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teaching, observation, analysis of learning and teaching, and documenting their 
findings (Rock & Wilson, 2005). The education is a major strategic priority of 
development of a country, and in light of this it was necessary for Kazakhstan to 
ensure a breakthrough in development of the whole education system in order to 
improve its quality in accordance with the international standards (Abylkassymova, 
2020).

In 2011, Kazakhstan began the wholesale reform of the educational system, 
that is, the curriculum, assessment, teacher development, language policy, funding 
mechanisms, leadership, teacher appraisal and teacher working conditions 
(McLaughlin & Winter, 2021). To expedite this process, since 2008, the Kazakhstan 
government has established new types of experimental schools, named Nazarbayev 
Intellectual Schools, to test the best foreign educational practices for the Kazakhstani 
population. Since then, Nazarbayev Intellectual Schools have successfully 
implemented Lesson Study and sharing their experience with all secondary schools 
in the country (Wilson & Sharimova, 2019). A recent study by Khokhotva, (2018) 
shows that LS is gaining momentum in Kazakhstan and getting popular among 
secondary school teachers’. 

Professional development programs, particularly Lesson Study, hold a pivotal 
role in enhancing the quality of education by fostering continuous improvement 
among educators (Vermunt et al., 2019). Within the teaching profession, there exists 
a spectrum of attitudes toward such programs, and this spectrum is notably influenced 
by whether one teaches within the STEM (Science, Technology, Engineering, and 
Mathematics) disciplines or in non-STEM fields. 

A unique insight into the nuances of educational improvement strategies is 
provided by understanding the differing attitudes of STEM and non-STEM teachers 
towards lesson study, a collaborative and reflective approach to professional 
development.

Only most mathematics and science instructors comprehend STEM. As a result, 
other educators cannot assist them in integrating STEM. So, we need a learning 
community helping teachers to share in the design, implementation, and evaluation 
of learning. Lesson Study for learning community is one of the learning community 
models that can build teacher abilities to the fullest (Mahardika dan Putri, 2020). 
That’s why STEM teachers, generally exhibit a keen enthusiasm for professional 
development initiatives like Lesson Study. 

On the other hand, teachers who teach non-STEM subjects, which are usually seen 
as more traditional, may have different views about Lesson Study. While some non-
STEM educators fully embrace collaborative professional development programs 
like Lesson Study, acknowledging the potential to enrich their teaching practices and 
student learning outcomes, others may approach such initiatives with reservations. 
This discrepancy in attitude linked to the belief that non-STEM subjects may benefit 
less directly from Lesson Study. Addressing the diversity of perspectives within this 
group is essential, as it necessitates tailoring Lesson Study programs to cater to the 
specific needs and goals of non-STEM teachers (Mutch‐Jones & Minner, 2012).
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Understanding these differing attitudes among STEM and non-STEM educators 
toward Lesson Study is crucial for educational institutions and policymakers. It 
becomes feasible to create more inclusive and successful professional development 
programs that support the professional development of all educators by taking into 
account the distinct goals and difficulties that each group faces. This paper will delve 
into the distinctive attitudes held by STEM and non-STEM teachers regarding Lesson 
Study and explore strategies to create a more cohesive and impactful professional 
development landscape that ultimately benefits both educators and the students they 
serve. 

According to the rising tendency of Lesson Study in Kazakhstan, we considered it 
necessary to contribute to the development of this field and show teachers’ attitudes 
and beliefs toward the implementation of Lesson Study in their practice, by surveying 
them with the use of a validated tool for Kazakhstan population (Abdulbakioglu et 
al, 2022). For this purpose, we put the following research questions: 

What are teachers' beliefs and attitudes toward LS?
What are the STEM and non-STEM teachers’ beliefs and attitudes toward LS?
What are the advantages and disadvantages of LS for teaching and students’ 

learning? 
Along with the all research questions above we decided to focus our attention on 

STEM and non-STEM teachers’ beliefs and attitudes toward LS as a professional 
development program. Therefore, we examined the attitudes and views of STEM 
and non-STEM teachers concerning LS within the context of the current work and 
came to the appropriate results.

Methods
In this study, mixed methods were applied to analyze the effects of teaching 

subject, age, gender, work experience, and a number of conducted and participated 
Lesson Studies (LS) by teachers on secondary school teachers’ attitudes and 
beliefs toward LS. A prepared online survey, in the Google Forms online platform, 
was sent to the teachers through email. Teachers utilized their smartphones 
or individual computers to reply to the survey.

In this study, we used a convenient sampling method for the recruitment of 
participants. We have collected data from one of Nazarbayev Intellectual Schools 
(NIS) in Almaty, Kazakhstan. Nazarbayev Intellectual School in Almaty has more 
than 160 teachers and about 1,000 students studying in secondary school. Education 
at Nazarbayev Intellectual Schools is delivered in accordance with the educational 
NIS program developed by Nazarbayev Intellectual Schools. The NIS program 
is based on the integrated approach taking into account the Kazakhstani context, 
national development priorities, and international trends in secondary education 
(NIS, 2023). NIS is one of the largest educational organizations in Kazakhstan, 
where LS has been actively implemented over the last decade (NIS, 2023).  

Initially, more than 100 teachers responded to the online survey, after data 
cleaning 76 teachers' responses were considered for study. Among them 24 were 
males, and 52 were females.  To analyze the differences between groups, we grouped 
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our sample as follows: we separately investigated the responses of Social Science 
Teachers (24 teachers) and Science, Technology, Engineering and Math Teachers (52 
teachers).  

In this study, we used an instrument that was originally developed by 
Abdulbakioglu et. al, (2022) to investigate the teachers’ and students’ perceptions, 
attitudes, and beliefs about Open Lessons. Open Lesson similar practice to LS, Open 
Lesson is widely known in Post Soviet Union Countries as a demonstrative lesson. 
We adopted this survey to LS while keeping the original meaning of its items.  

The survey includes 25 items with quantitative responses, a set of 5‐point Likert 
scale scaled questions (1 = “Strongly Agree,” 5 = “Strongly Disagree”), which has 
3 dimensions, where it measures: a) teachers’ attitudes and beliefs about OL and 
teaching (14 items), b) attitudes and beliefs about OL and students’ learning (6 
items), c) and attitudes and beliefs about OL and professional collaboration with 
colleagues (5 items).

At the end of the survey open-ended questions such as: What is your favorite 
topic in your subject that you conduct the LS on?; What kind of preparations do 
you make before an LS?; What are the advantages of LS for your teaching and your 
students’ learning?; What are the disadvantages of LS for your teaching and your 
students’ learning? -  were asked by teachers.

Results
Generally, according to descriptive statistics, teachers’ attitudes and beliefs about 

Lesson Study (Lesson Study) for all dimensions of the survey (Teachers’ attitudes and 
beliefs toward teaching LS, Teachers’ attitudes and beliefs toward students learning 
during LS, and Teachers’ attitudes and beliefs toward professional collaboration with 
colleagues) is positive (Mean value of their responses are more than 2.5 out of 5).  

Our main research question was - what are the STEM and non-STEM teachers’ 
beliefs and attitudes toward LS? Here we also found that the scores are normally 
distributed only for the test dimension about students Learning during LS, and the 
responses for the other two were non-normally distributed. We have provided an 
independent sample t-test for normally distributed responses and a Mann- Whitney 
U test for non-normally distributed responses. 

Table 1
Independent Samples T-Test across discipline groups

Statistic df p
Attitudes and beliefs LS students learning Student's t 2.4849 74.0 0.015

Analyzing the data (Table 1) we found that STEM subject teachers have more 
positive attitudes toward students’ learning during LS than non- STEM teachers 
(Mscience teahcer  = 3.58; Mnon science teacher  = 3.00).

Analysis of the qualitative part of the research has shown that teachers generally 
have a positive attitude toward implementing LS in their practice. Most of them 
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indicated that they use different teaching methodologies during LS, which helps 
to better represent the content of the subject and positively affects students’ 
understanding of the topic. Also, teachers admit that during preparation for the LS, 
they plan their lessons better compared with ordinary lessons. They also claim that 
during the LS students’ interest in the lesson is higher, and they are more disciplined/
motivated. Teachers indicate these factors as one of the most important indicators, 
that contribute to students’ understanding of the main concept of the subject, and 
this helps to increase their academic performance. However, some teachers did not 
fully agree with the opinion of their colleagues and noted some negative sides of the 
Lesson Study in their qualitative responses. In their opinion, preparation for Lesson 
study is time-consuming and does not reflect every day’s lesson context. 

Discussion 
The attitudes of STEM teachers toward professional development programs such 

as Lesson Study tend to be more positive compared to those of non-STEM teachers. 
This difference in attitude can be attributed to several factors:

Because of their inherent dynamic nature, STEM fields are prone to quick 
advances and breakthroughs in technology. STEM teachers are aware of how critical 
it is to keep up to date and creative with their teaching strategies in order to guarantee 
that pupils are sufficiently equipped for a society that depends more and more on 
science and technology. Lesson Study and other professional development programs 
give them the chance to work with colleagues, try out new teaching techniques, and 
update their lesson plans based on the most recent research. The innate propensity for 
creativity has a role in STEM educators' favorable perceptions of these initiatives.

STEM subjects frequently call for interdisciplinary teamwork. Lesson Study 
encourages teamwork and interdisciplinary thinking, which is consistent with the 
nature of STEM fields. Lesson study is viewed by STEM teachers as a way to 
improve the overall quality of education and close the gap between different STEM 
subjects.

A major focus of STEM education is data and evidence-based instruction. 
Lesson Study is in line with the data-driven methodology used in STEM fields by 
encouraging teachers to gather and analyze data in order to assess the efficacy of 
their instructional strategies. STEM instructors are further encouraged to participate 
in lesson study by this alignment with their professional attitude.

In their academic work and research, STEM teachers are used to receiving peer 
assessment and criticism. Because Lesson Study aligns with their academic and 
research expertise, STEM instructors are more likely to embrace its culture of peer 
evaluation and constructive feedback.

STEM educators are under constant pressure to enhance their pedagogical 
approaches in order to guarantee that their students maintain their competitiveness in 
the global arena, given the increased demand for STEM-related skills and knowledge 
in today's society. Lesson study is thought to be an instrument for this.

Conversely, non-STEM teachers may have a more varied attitude toward Lesson 
Study for the following reasons:



30

Bulletin the National academy of sciences of the Republic of Kazakhstan

Lesson Study may not be seen as having as much direct relevance to the subject 
matter by non-STEM teachers, particularly those in the humanities and social sciences. 
They could be curious about how cooperative lesson planning and observation can 
improve instruction in subjects where the subject matter is frequently less reliant on 
the most recent developments in science or technology.

A heritage of autonomy in the classroom is valued by some non-STEM teachers. 
Lesson Study encourages teachers to use collaborative teaching methods, but they 
could be reluctant to do so since they feel that their autonomy is being invaded.

Lesson Study may not be as interesting to teachers of non-STEM courses because 
these subjects may have various teaching philosophies and techniques that don't fit 
in as well with its tenets.

Enhancing Professional Development Landscape
While STEM teachers generally exhibit enthusiasm for initiatives like Lesson 

Study, there is a need to explore the reasons behind this positive reception. STEM 
fields, characterized by dynamic advancements, often demand innovative and 
evolving teaching strategies. Lesson Study provides a platform for STEM educators 
to collaborate, experiment with new teaching techniques, and align their lesson plans 
with the latest research. The inherent creative nature of STEM subjects aligns well 
with the collaborative and reflective approach of Lesson Study (Thompson, 2015).

Moreover, the interdisciplinary nature of STEM subjects makes Lesson Study 
an ideal tool for fostering teamwork and holistic development. By encouraging 
collaboration and interdisciplinary thinking, Lesson Study addresses the 
interconnectedness of STEM disciplines, contributing to an overall improvement in 
the quality of STEM education.

The emphasis on data-driven instruction in STEM aligns seamlessly with Lesson 
Study's methodology. STEM teachers, accustomed to using data and evidence in 
their professional practices, find the data-driven approach of Lesson Study in line 
with their professional ethos. This alignment not only enhances the effectiveness of 
Lesson Study for STEM educators but also underscores the importance of evidence-
based teaching strategies.

Peer assessment and constructive feedback are integral to the academic and 
research culture of STEM fields. Lesson Study's emphasis on collaborative 
observation and analysis resonates with the peer review process familiar to STEM 
educators. The culture of continuous improvement, inherent in Lesson Study, 
complements the academic rigor of STEM disciplines.

In the context of global competitiveness and the increasing demand for STEM-
related skills, STEM teachers perceive Lesson Study as a valuable instrument for 
refining their pedagogical approaches. The pressure to prepare students for success 
in a technology-driven world makes Lesson Study an attractive avenue for STEM 
educators seeking to enhance their teaching practices continually (Aykan & Yıldırım, 
2022).

Varied Perspectives in Non-STEM Fields
Conversely, non-STEM teachers may approach Lesson Study with more diverse 
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attitudes, influenced by the nature of their disciplines. While some non-STEM 
educators fully embrace collaborative professional development, others may view 
it with reservations. Understanding the reasons behind these varied perspectives is 
crucial for tailoring Lesson Study programs to meet the unique needs of non-STEM 
teachers.

Non-STEM subjects, often perceived as more traditional, may not immediately 
see the direct relevance of Lesson Study to their teaching practices. The emphasis 
on the latest developments in science and technology, a hallmark of STEM subjects, 
may seem less pertinent to non-STEM disciplines. Thus, non-STEM teachers 
may approach Lesson Study with curiosity about how collaborative planning and 
observation can enhance instruction in subjects where the content is less reliant on 
rapid advancements (Isoda et al., 2017).

Additionally, the autonomy traditionally valued by some non-STEM teachers in 
their classrooms may create a reluctance to adopt collaborative teaching methods 
promoted by Lesson Study. Balancing the collaborative nature of Lesson Study 
with the autonomy cherished in non-STEM fields becomes essential for fostering 
acceptance and engagement.

The varied teaching philosophies and techniques within non-STEM subjects 
further complicate the integration of Lesson Study. Recognizing and addressing 
these differences is vital to making Lesson Study a relevant and valuable professional 
development tool for non-STEM educators (Ulfa et al., 2021).

Conclusion
In conclusion, it's important to acknowledge the diversity of viewpoints among 

both STEM and non-STEM teaching communities, even though there is a general 
tendency of STEM instructors having more positive attitudes toward professional 
development programs like Lesson Study. To guarantee that educators can take 
advantage of collaborative learning and ongoing improvement, effective professional 
development programs should be adaptable and customized to the unique demands 
and objectives of each educator.

The future of professional development hinges on acknowledging and 
accommodating the varied needs and perspectives within the teaching profession. As 
educational institutions and policymakers strive to create inclusive and successful 
professional development initiatives, a nuanced understanding of the attitudes of 
STEM and non-STEM teachers towards programs like Lesson Study is imperative. 
This approach ensures that collaborative learning and continuous improvement 
become integral components of professional development, benefiting both educators 
and the students they serve.

This work was written within the framework of a project supported by the 
Science Committee of the Ministry of Science and Higher Education of the Republic 
of Kazakhstan (grant No. AP19680007 – leader Abylkassymova A.E.).
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