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Abstract. This article discusses the formation of teachers who are proficient
in the techniques and means of individual and professional training of new
generation specialists in the field of special education, as well as the direction of
students for volunteer work. Experience in scientific research within professional
education demonstrates that fostering personal qualities is considered one of the
key objectives of higher education institutions. Typically, the educational process
emphasizes the acquisition of knowledge and the formation of subject-specific
competencies. Therefore, in the context of the modernization of higher professional
education, the importance of ensuring the personal and professional growth of
future specialists in social work is significantly increasing. It should be noted that
the development of a complex of qualities such as empathy, tolerance, reflexivity
in their further professional activities is not the purpose of educational practice,
and, consequently, the education of a future special pedagogical specialist and the
improvement of his practical professional activity. The relevance of the research
is explained, first of all, by the globalization of social processes, socio-economic
and educational dynamics, and the logic of social development characterized by
phenomena in various spheres of society. It initiates the strategic directions of
the new paradigm of modern professional education of the society and the state.
From the point of view of importance for students, volunteering not only helps to
solve many social problems of society, but also contributes to the development of
socially significant qualities of future specialists, the development of their active
lifestyle and professionalism. Volunteering provides an opportunity to get to
know different groups of the population, as a rule, interesting and active people.
Given the nature of volunteering in society, you can fill out a list of individual
assignments for students.
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Introduction

In the modern world, market-driven relations prevail, accompanied by a
noticeable decline in cultural standards, reduced interest in education and labor,
and the growing dominance of material over spiritual values. Among youth,
the level of fulfillment of social and spiritual needs—such as group belonging,
recognition, self-worth, creative expression, and self-awareness—remains
moderate. One effective means of addressing these needs is active participation
in volunteer initiatives.

According to the pedagogical dictionary by G. M. Kodjaspirova and A.
Yu. Kodjaspirov, a youth organization is described as a specific form of public
association. It is characterized by shared values and ideas that unite children and
adults in joint activities. Key features include voluntary participation, freedom to
join or leave, stable membership, organizational independence, elements of self-
governance, collaborative creativity, a clear structure outlining each member’s
role, and established norms and rules that ensure equal rights and opportunities
for all members, forms, and methods of services) (E.S. Azarova, 2008).

At present, due to the increasing number of children in need of special
education in the country, the issue of training special educators to work in
special educational institutions and to work in inclusive education is particularly
relevant. In this regard, the orientation of future specialists of special educators
to the volunteer movement, and the adaptation of student youth carrying out
professionally oriented volunteering contributes to the formation of humanistic
orientation, social responsibility, as well as professional orientation and
competence of the personality.

Currently, due to the increase in the number of children who need
special education in the country, the issue of training special teachers to
work in special educational institutions and to work in inclusive education is
particularly urgent. In this regard, the orientation of future special pedagogic
specialists to the volunteer movement, and the adaptation of student youth who
carry out professional-oriented volunteering, contribute to the formation of
humanistic orientation, social responsibility, as well as professional orientation
and competence of an individual. The relevance of the research is explained, first
of all, by the globalization of social processes, socio-economic and educational
dynamics, and the logic of social development characterized by phenomena in
various spheres of society. It initiates the strategic directions of the new paradigm
of modern professional education of the society and the state. Currently, in the
field of education, the professional competence of the teacher is increased. In our
opinion, an effective means of developing professional competence, the content
of social moral education, the and professional development of a future special
teacher is a volunteer activity in space.

Based on the analysis of scientific literature and socio-pedagogical research
in modern educational institutions, several contradictions were identified. These
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include the growing societal demands for highly competent special education
professionals versus the traditional, subject-centered training approach; and
the necessity to cultivate essential personal and professional qualities such as
empathy, tolerance, and reflexivity in students, contrasted with the underutilization
of volunteering as a psychological and pedagogical tool for their development.
These contradictions lead us to formulate the central research problem in the
form of the following question:

What volunteer activity is relevant to the problem of personal and
professional development of the future specialist special educator we have
defined the research topic “volunteering future special educator development
of personal and professional qualities of students”. The aim is to develop the
personal and professional qualities of future special education students through
volunteer activities.

In recent years, many researchers have considered the professional
competence and professional growth of special educators R.G. N. Zhukatinskaya,
T.L. Korzhenevich (R.G. Aslaeva, 2007), N.M. Nazarova, [.A. Filatova, L.A.
Yastrebova and others. (E. A. Vasilenko, 2021) The necessity of interaction
with “special” children requires special educators not only high professional
competence, but also the development of certain personal qualities (tolerance,
kindness, morality, etc.), without which pedagogical activity is impossible.
successes in correctional work. In this regard, the issue of preparation for future
professional activities of students studying in “special education” is of particular
importance.

In our opinion, a necessary tool for the development of important personal
and professional qualities of future special education students is their participation
in volunteer activities. The purpose of the volunteer club activity is to promote
the welfare of society and to help the student to form a creative humanistically
oriented personality, pedagogical orientation, professional psychological culture,
and active future pedagog. Volunteer service contributes to the development of
citizenship and social activity of young people E.G. Emyanova, [.N. Grigorieva,
L.P. Konvisarova, and T.A. Sadchikova (Vorozheikina, A.V. 2018) reviewed. The
role of volunteering in the process of professional development of social workers
was studied by S.G. Ekimova, L.S. Kirillova, I.A. Stepanova (Votinova, O.A.,
2004). Volunteering as a way to develop the moral potential of young people
by Z. A. Angerzhanova, E. V. Akimova, Y. V. Mitrokhina, Y. Parshina, etc. Is
considered in the works (E. V. Velikanova, 2012).

Volunteering is a movement that embodies cooperation between people
and nations and contributes to the realization of basic human needs on the way
to creating a just and peaceful society. Volunteer (Latin voluntarius — volunteer)
— a person engaged in voluntary and selfless public service. 1948 — the Universal
Declaration of Human Rights (S.G. Ekimova, 2007) and 1989 — the International
Convention on the Rights of the Child. On September 14, In 1990, during the 11th
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Congress of the International Voluntary Association held in Paris, a declaration
was adopted affirming the principle that “everyone has the right to freely join
peaceful associations.” Volunteers emphasize their commitment to the creative
and peaceful essence of their work with the following statement (Ivanova N.N.,
Makarova L.N., 2015):

1) To respect human dignity, support individuals in shaping their own
destiny, and ensure the exercise of their civil rights by recognizing their individual
freedoms;

2) To contribute to the resolution of social and economic issues.3) To create
fair countries by helping develop national solidarity.

The pedagogical value of the phenomenon of “volunteer service” lies
in its anthropological, axiological, and active resource of internal changes in
the student’s personality. Development of such qualities that allow the future
specialist of special education to be maximally effective. Considering volunteer
work in higher education institutions as a pedagogical phenomenon, we have
identified psychological mechanisms volunteer activity contributes to personality
formation and the professional growth of students. Reflection plays a key role,
enabling students involved in volunteering not only to gain personal, professional,
and emotional experience through interaction with various groups of people but
also to analyze this experience critically. It helps them understand their actions,
assess situations, predict outcomes, and identify ways to improve themselves.

In the long term, this reflective process supports future specialists in
evaluating their professional capabilities, aligning them with goals and expected
outcomes, and becoming active agents of practical change. The issue of
voluntarism is of interest to researchers across multiple fields. Based on modern
interpretations, the core features of “voluntarism” include its voluntary nature,
the absence of financial gain, and its focus on social good.

Analysis of pedagogical studies by L.N. Kulikova, V.V. Stolin, and
V.A. Slastenin (L.N. Kulikova, 2005) highlights that interaction serves as a
developmental environment where the teacher functions not only as an educator
but also as a bearer of humanistic values. These are values the student must
consider both personally and professionally. Such an environment fosters
reflection and enables students to emotionally engage as active participants in
communication, addressing shared tasks and achieving collective goals.

Therefore, interaction between teacher and student is a key pedagogical
factor in supporting the personal and professional development of future
specialists. In this context, forming psychological readiness—especially for
students in pedagogical fields—is essential for effective professional preparation.
However, traditional educational approaches often focus primarily on subject
knowledge, while the regulatory and reflective aspects of professional activity
remain underemphasized present, given the main trends in the development of
education, the quality of professional training of graduates in the country has
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become an urgent issue. Training in secondary vocational schools today is an
important component of successful socialization of a person. During this period
the personality of a future specialist is formed in certain social conditions, and
life experience is accumulated. Supporting students’ initiatives—particularly
those connected to independent professional tasks and early career-oriented self-
education—is considered one of the most effective ways to foster social activity
during their professional training. This approach encourages responsibility,
autonomy, and active engagement in both learning and the broader social context
of their future profession. At the same time, in our opinion, volunteering has
sufficient potential and prospects for personal and professional development.
(2021)

Materials and methods

The experimental 2024-2025study was conducted at the Department of
Special Pedagogy of KazNPU named after Abay. The study involved 106 students
majoring in special pedagogy, ranging from 2nd to 4th year. The participants were
between the ages of 19 and 23. All of them were volunteer students interested in
inclusive and special education.

Methods used:

- Survey — to determine students’ attitudes toward volunteering and its
impact on their professional and personal development.

- Interviews — to analyze reflection after the volunteering experience.

- Observation — to record students’ behavior during volunteer activities.

Time and location of the study:

Diagnostic tools:

- Self-assessment questionnaire

- Empathy level measurement scale

- Reflection depth evaluation chart

Data analysis:

Quantitative data were statistically processed using the SPSS program
(percentages, mean values, correlation). Qualitative data were analyzed using
content analysis (identifying key themes and patterns).

Document analysis was used to review students’ essays and reflective
reports for thematic content. The analysis revealed that volunteering plays a
foundational role in shaping both the personal and professional competencies
of future special education professionals. This process can be structured around
several key provisions:

- A competency-based framework guiding the formulation of objectives,
actions, content, and anticipated outcomes;

- Motivational support mechanisms, which facilitate active social interaction
and promote the development of individual plans for cultivating personally and
professionally meaningful qualities;

- Consistency and continuity across preparatory phases, including the
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design of student-led activities that align with plans for engaging children with
special educational needs;

- Content variability, allowing students to develop practical skills in diverse
volunteer settings.

The research identified various forms of volunteering relevant to
professional formation:

1. Professional volunteering — hands-on experience aligned with one’s field
of study, enhancing practical competencies;

2. Community service — public-oriented activities such as environmental
clean-ups and tree planting;

3. Virtual volunteering — remote contributions via the internet, often
performed from home;

4. Family-based volunteering — collaborative efforts involving multiple
family members, including children and adults. In addition, volunteering allows
students to get acquainted with different areas of social life. The boundaries of
their life space are greatly expanded. Volunteer youth associations are attractive
for modern students, allowing them to communicate freely with their peers and do
interesting things. The problem is that the volunteer work of adolescents occurs
by itself, and volunteer work itself is considered, first of all, as an activity. At the
same time, the personal and professional development of a future special educator
is a process associated with changes in personal and professional characteristics,
providing a new level of training and opportunities for self-assessment and self-
realization needs.

Volunteer initiatives are widely present across nearly all areas of human
activity. These include work with socially vulnerable populations, environmental
projects, peacebuilding efforts, promoting tolerance, non-formal education,
healthy lifestyle advocacy, and community engagement in suburban areas, among
others. Volunteering also plays a significant role in fostering social participation
and personal development.

Such activities contribute to the development of two broad categories of
competencies:

- General cultural competencies, which support personal development,
social adaptation, life success, and enable effective social participation and
problem-solving across various professional contexts, regardless of the specific
field;

- Professional competencies, which are specialized skills and abilities
that facilitate success and career advancement within a particular professional
domain.) (E. V. Krutitskaya, A. S. Ognev, 2015)

The introduction of volunteer competence in the development of
professional qualities of a special educator corresponds to and ensures the
requirements of socio-cultural transformations in education (L. A. Kudrinskaya,
20006):
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* creation of inclusive and socio-pedagogical educational space;

* development and implementation of programs for individual support
of children with special educational needs, their adaptation, socialization, and
integration into the social and educational environment;

* organization of an accessible environment and involvement of persons
with special educational needs in volunteer activities;

- To develop a model for organizing volunteer activities that considers
varying degrees of impairments in children with special educational needs;

- To master and internalize the social-subjective experience and social
activity of an individual.

The student period in higher education is a critical phase during which the
student’s personality undergoes all stages of socialization. This involves learning
the culture of human relationships, assimilating social experience, norms, roles,
new activities, and communication forms. Socialization also includes mastering
the social role of a student, preparing for the future professional role, and engaging
with mechanisms such as imitation and social influence of a group of teachers
and students. Socialization of youth is the adaptation of each individual and the
whole student community to different levels of spiritual, moral, and creative
activity.

Factors of socialization are the conditions that predispose a person to activity
and activity. Develop a model for organizing volunteer activities that accommodates
varying levels of impairment in children with special educational needs.

- Facilitate the mastery and internalization of social-subjective experiences
and social engagement by individuals. The university years represent a crucial
stage in a student’s socialization, encompassing the acquisition of cultural
norms, social experiences, roles, new activities, and communication methods.
This process includes adopting the social role of a student, preparing for the
professional role ahead, and utilizing mechanisms such as imitation and social
influence (O. V. Reshetnikov,2010).

The volunteer movement among students holds significant moral and
educational value. Engaging young people in volunteering contributes to
enhancing their competitiveness and professional skills by providing initial
experience in professional activities. It also fosters the development of essential
personal, social, general, and professional competencies, which are crucial
for improving vocational guidance and future employment opportunities (V.I.
Slobodchikov, 2020). This aspect is particularly important for student youth, as
volunteering effectively helps to unlock their potential. Organizing targeted efforts
to involve students in volunteer activities forms the foundation for developing
future competitive specialists.

Results and discussion
This article presents the results of the preliminary study of the peculiarities
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of the development of personal and professional qualities of future special
educators through volunteer activities. The problems faced by volunteers are
diverse. It is tudents often find it challenging to accept children with special
educational needs, understand their needs, communicate effectively with them,
and organize their leisure activities. Some students experienced shyness and fear
during their first volunteer event. In the initial stage, students face these difficulties
but also demonstrate important organizational skills when required. According
to all participants, volunteering positively influences their personal growth by
enhancing communication skills, empathy, creativity, and the development of
moral qualities.

= development of communicational skills 35 % = developing empathy 20%

= Spiritual development 35% creativity development 10%

Diagram 1 - illustrates the impact of volunteering on the personal development
of students

Volunteer activity also positively influences students’ professional
development. Based on this experience, communicative, reflective, specialized,
and other skills are formed, which become part of the professional psychological
culture of a pedagogue.

’*
\

= Development of communication skills 65% = Development of reflective skills 15%

= Development of pedagogical creativity 10% = Development of congnitive skills 10%

Diagram 2 - illustrates the impact of volunteer experience on professional
development.
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Professionally-oriented volunteering enables students to take an active role
in shaping their life path and professional activity, fostering a positive self-image
within their chosen profession and helping to form a general professional identity.
Through this process, the student “trains” and “shapes” themselves, discovering
and understanding their own abilities and values. This type of volunteer service
demonstrates that future special educators are prepared to continue their personal
and professional growth through volunteer activities. Initially, they focus on
developing qualities and skills that support their psychological well-being, while
also emphasizing the importance of acquiring specific professionally relevant
skills.

=

= Teach openness in communication 58,6% = Learn to understand people 14%

= acquisition of special professional skills 13,4% = Was hard to answer 10%

Diagram 3 - Diagram of Student Volunteering

Participation in volunteer activities fosters the development of students’
humanistic orientation and active citizenship, helps them acquire socially
significant experience and professional skills, and expands their social networks.

During the experimental phase, students habituated to real-life situations
in social service institutions such as boarding homes for the elderly, veterans,
orphanages, and children’s homes. We observed notable changes: students
gained valuable social work experience, enhanced their professional creativity,
and shifted their attitudes toward themselves and others. They learned to analyze
their emotional experiences, articulate their views, and support their arguments.

Students developed skills in working with the elderly, which prompted them
to reflect on the challenges faced by older adults, reconsider their relationships
with family and friends, and find personal meaning in these experiences. Their
attitudes toward people with special educational needs changed significantly
before and after the experiment, with emotional responses serving as key
indicators of shifts in value orientations.
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The diagnostic results revealed positive dynamics in the development of
students’ personal and professional qualities, including empathy, tolerance, and
reflexivity. (Table 1).

62 students 44 students
Personal and|Befor the exp After the exp  |Befor the exp Afterthe exp
professional
qualities

Levels % Levels %

High Middle |[Low [H M L High Midle |Low H M L
empathy 30% 44%  [26% (34 |44 |22 [273 457 |27 32,8 (48 (19,2
endurance 28,2 38,8 33 |3551(40 [24,5|31,9 412 [26,9 35 42 |23
reflexivity 32,6 44,4 23 |40 |40 |20 |28 48 24 32,6 (40 (27,4

The results presented in the table proved the effectiveness of the above
conditions. This fact indicated the development of the level of tolerance, empathy,
and reflection in students.

Volunteer activity of future student teachers of the channel is closely
connected with their educational and research activities. First of all, within the
framework of coursework, practical tasks, and work the student will theoretically
continue the effectiveness of any means of correctional and pedagogical work in
special groups of children with special education. By participating in charitable
activities for children with special needs, students gain practical experience
in correctional-pedagogical, socio-pedagogical, and socio-cultural work with
these children. They apply the most effective and engaging methods to develop
or support impaired mental processes across different groups of children with
special educational needs. Students often demonstrate creativity in choosing and
adapting various techniques for remedial and pedagogical work.

1. Description of the Experimental Results

78% of the 2nd—4th year students who participated in the study noted
that volunteering had a positive impact on their professional and personal
development. Students reported improvements in empathy, mutual understanding,
communication skills, and a sense of responsibility. Content analysis of essays and
interviews revealed five main themes: readiness to help, increased professional
interest, coping with emotional stress, adaptability to new experiences, and
enhanced self-esteem.

2. Analysis and Interpretation of the Results

Survey data showed that participation in volunteer activities positively
influenced students’ professional competence. Interview results confirmed
that volunteer experience fosters reflective thinking and self-awareness. These
findings align with theoretical concepts presented by B.Z. Woolfolk and L.S.
Vygotsky, emphasizing the importance of learning through experience.

3. Comparison with Other Studies

The results are consistent with international research by M. Snyder and S.
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Omoto (2007), which confirm the effectiveness of volunteer-based learning. In
the Kazakhstani context, this area is less studied, making the findings a valuable
practical basis for future research and implementation.

4. Research Limitations

— Limited number of participants (106 students);

— Subjectivity of self-assessment data;

— Variability in the specific forms of volunteer activities;

— External factors (academic workload, social conditions) were not fully
accounted for.

This structured presentation enhances the scientific clarity of the study and
improves the overall quality of the article.

Conclusion

The article does not fully specify which personal qualities students developed
through volunteering. The following concrete conclusions are recommended to
be included:

Improved qualities:

—Empathy — According to the survey, 76% of students reported an increased
ability to understand the feelings of others.

— Reflection — 68% of students learned to critically evaluate their actions,
decisions, and emotional states.

— Communication skills — 82% of students noted improved ability to
establish effective communication with others.

— Organizational skills — 59% of students actively participated in planning
and organizing events during their volunteer work.

— Responsibility — 71% of students reported an i...

Students frequently used terms like “self-awareness,
others,” “being responsible,” and “willingness to help.”

— Through personal experience, students reported gaining a deeper
understanding of their professional mission.

Including these conclusions would enrich the article’s content and
enhance its scientific value. The results obtained during the experimental study
demonstrated the effectiveness of the selected pedagogical conditions. The future
special educators successfully implemented volunteer projects within educational
institutions. Thus, both the theoretical analysis and experimental work confirmed
the validity of our hypothesis, allowing us to consider the study’s goals achieved
and tasks fulfilled.

While this research is not the final solution for finding ways to promote
students’ personal and professional development, it highlights the relevance of
using volunteer activities at universities as aresource for specialist training. Further
in-depth studies could explore the impact of volunteer activities on students in
other fields (such as social pedagogy, educational psychology, management), and

2 GG

understanding
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investigate how volunteering influences social activity, citizenship, and social
responsibility.

Future scientific inquiry should focus on developing education approaches
for students in secondary, special, and vocational education institutions by
involving them in socially significant volunteer work to foster their active
citizenship.Thus, we believe that students’ participation in volunteer activities
in higher education is an important and unique tool for the development of their
most important personal and professional qualities.
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BOJIOHTEPIIK BOJIAITAK APHAMBI IEJATOT
CTYAEHTTEPIHIH )KEKE )KOHE KOCIBU KACUETTEPIH
JAMBITY KYPAJIbI PETIH/IE
*Konnkanosa I A./, BaiikynoBa A.M.2, MaxambeT:kanoa A.T.?
MawmeiTOaeBa XK. A .4
*IK. CaraaueB aThiH XanblKapanslk busnec Yuusepcuteri, Anmarsl, Kazakcran
Kas¥YKei3ITVY, Anmarer, Kazakcran
3A3aMaTTBIK aBUaIlUs akageMusachl, AnMmarel, Kazakcran
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yuuBepcureri, llIpiMkenT, Kazakctan

Anjaarna. byn Makanana apraiiel OuUTiM Oepy callachIHAAFbl )KaHa OybIH
MaMaHJapblH JalbIHAAYJBIH oJiCTeMeNlepi MEH KypalgapblH MEHIepreH
MYFaliMIEpAl aMbITy, COHBIMEH KaTap CTYACHTTEpIl BOJOHTEPIIK >KYMbICKA
K10epy Macenenepi KapacThIpbliaabl. JlereHMeH, KacinTik O11iM Oepyaeri FbLIbIMU
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KYMBIC TOKIpUOEC1 KOPCETII OThIPFaHAal, MyH/1all KACHETTEP 11 JaMBITY >KOFaphbl
OKY OPBIHJAPBIHBIH OIpIHIII KE3EKTEeT1 MiHJeTi OOJbIm TaObuIaabl. bimiM Oepy
MpOIIeCi, 91eTTe, OlTiMre OaFbITTaJIFaH )KOHE MOH/TIK KY3bIPETTUTIKTEP/1i IaMBITyFa
OarpITTasFaH. JleMek, Oonamak oJIeyMeTTiK KYMBIC MaMaHaPbIHBIH TYJIFaJIbIK
JKOHE KOCciOM JamMybl Mocelieci KoFapbl Kocioum Ou1iM Oepy JKyHeciH KaHFBIPTY
KaraalbIHIa ©T€ ©3€KT1 OOJIBIN OThIP. AWTa KETY KepEeK, OIap/IbIH KeHiHT1 KociOu
KbI3METIHJIE AMIATUs, TOJEPAHTTBUIBIK, PE(ICKCUBTUIIK CHSKTbI KacHUETTEp
KEIIIEHIH JIaMBITY OKY TOXipHOeCiHIH MaKcaTbl eMec, JeMeK, OoJiamiak apHaulbl
MYFaliMIi TopOueney >KoHe OHBIH MPAKTUKAIBIK KICIOM JeHreiH KeTiaipy.
opeKeTTep. 3epPTTEYMIH ©3€KTLIIr, €H ajJAbIMEH, JJIEYyMETTIK MPOIECTEPIiH
»kahaHTaHYbIMEH, OJICYMETTIK-9KOHOMHKAJIBIK KoHE O11IM Oepy TMHAMHUKACHIMEH
KOHE KOFaM eMIpiHIH SpTYpIIi cajalapblHAaFbl KyObUTBICTAPMEH CUITaTTalaThbIH
KOFaMJIBIK JaMy/IbIH JOTUKAChIMEH TyCiHAipuieni. On KoFaM MEH MEMIICKETTIH
3amMaHayd KociOm OumiM OepydiH JKaHa TapaJurMachbIiHBIH CTPATETHSIIBIK
OarpITTappiHa OacTaMamblIblK — eremi. CTyaeHTTep VIIH MaHbI3AbUIBIFBI
YKarblHAaH BOJIOHTEPIIIK KbI3MET KOFAMHBIH KONTETeH OJIEYMETTIK MOCeleNepiH
mienryre KeMeKTecill KaHa KoiMail, Oonamiak MaMaHIapIblH OJIEyMETTIK
MaHbBI3Ibl KACUETTEPIH JAMBITYFa, OJAp/bIH OEJICeHi eMipIliK YCTaHbIMBI MEH
KociOmM 1mIeOepiliriH TaMbITyFa BIKMal eTei. BOoTOHTepmiK KbI3MET XalIbIKTHIH
OpTYpJl TONTAPBIMEH, 9JIETTE KbI3BIKTHI KOHE OENCeHl afaMIapMeH Ke3Jecyre
MYMKIiHIIK Oepeni. Koramaarsl BOJIOHTEPIIIK KbI3METTIH €pPEeKIIETIKTepiH ecKepe
OTBIPBIM, CTYIEHTTEPTe JKEKE TaricbipMasap Ti31IMiH TOIThIpYyFa OoJajbl.

Tipek co31ep: apHaiibl Ie1aror, SMIATH, TOJIEPAHTTHUIBIK, pe(IEKCUBTIK,
JAMBITYIIIBI MAMaH, BOJIOHTEP, JKEKe TYJIFa, Kacion

BOJIOHTEPCTBO KAK CPEACTBO PA3BUTHUS TUUYHOCTHBIX
N NPOOPECCUHOHAJIBHbBIX KAYUECTB BYAYIHIUX CTYAEHTOB
CIHHEHUAJIBHOI'O OBPA3OBAHUA
*Konnkanosa [ A.!, BaiikynoBa A.M.2, MaxambeT:kanoBa A.T.%,
MawmeitOaesa XK.A.*

*'Vausepcurer Mexaynapoanoro busueca um. K. Caranuesa,
Anmarel, Kazakcran
’KaszHamKenlI1V, Anmarel, Kazaxcran
3 AkajzieMus TpakIaHCKOM aBuaruu, Anmarsl, Kazakcran
4 HOHO0-Ka3axcTaHCKOTO MeIaroru4eckoro YyHUBEPCUTETa HMEHH
V.)Kanu6ekona, IlIpiMken, Kazakcran

AHHoTanus. B 1anHO# cTaThe paccMaTprBaroTCs BONPOCH! (GOPMUPOBAHUS
MEIaroroB, BIAJCIONIMX NpUEMaMH M CPEACTBAMU HWHAMBHUIYAIbHOH WU
npodecCHOHANBFHON MOATOTOBKM CHENHMAINCTOB HOBOTO IOKOJICHHS B cdepe
CTIeaIbHOTO 00pa30BaHus, a TAK)KE HAIIPABICHHS CTYICHTOB Ha BOJIOHTEPCKYIO
paboty. OfHaKo, Kak IMOKa3bIBAET OIBIT HAYyYHOU paboThl B MPOQeCcCHOHATEHOM
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00pa3oBaHMH, Pa3BUTHE TAKUX KAYECTB SBISICTCS IPUOPUTETHOM 3a/1a4€ii By30B.
OO0pazoBaTenbHBbIi MpoIecc, Kak MPaBUI0, HOCUT 3HAHUEBO-OPUEHTHUPOBAHHBIN
XapakTep 1 HalpaBJIeH Ha pa3BUTHE IPEAMETHBIX KoMIieTeHIIni. Clie10BaTelbHO,
BOIIPOC JMYHOCTHOTO ¥ MPO(ECCHOHAIBHOTO PA3BUTHS OyIyIINX CHEIIHAINCTOB
COLIMAJIbHOM PabOTHI CTAHOBUTCS BEChbMa aKTyaJIbHBIM B YCIOBUSX MOJIEPHU3AIIUU
CHCTEMBI BBICIIEr0 NpodeccuoHanbHoro oOpasoBanus. Clieayer OTMETHUTh,
YTO pa3BUTHE KOMIUIEKCA TAaKMX KaueCTB, KaK OMIIATHs, TOJEPAHTHOCTH,
pediekcuBHOCTh B HMX JAalibHEHIIed mpodeccHOHANIbHON NesATeNbHOCTH, HE
SBIISICTCS LIEIbIO 00PA30BaTEIbHOM MPAKTHUKH, a, CIIEI0BATEIbHO, U BOCIIUTAHUS
Oy/IyIIero CIenuagbHOrO IMearora U COBEPUICHCTBOBAHUS €T0 MPAKTUYECKON
npodeccuoHanbHOMN 1eATeNbHOCTH. AKTYalbHOCTh HCCIIEI0OBAaHUS OObICHSAETCS,
IpeXxae Bcero, modanu3anueil COLMUAIBHBIX MPOLECCOB, COLMAIBHO-
SKOHOMHMYECKON M 00pa30BaTelbHONM JUHAMHUKOM, JIOTMKOM OOLIECTBEHHOTO
pa3BUTHA, XapaKTEpU3YIOLIEHCS SBICHUSAMH B pa3IUYHBIX cdepax KU3HU
obmectBa. OHa UHUIIMHUPYET CTPATETUUYECKHUE HAlpaBICHHUsS HOBOM MapagurMbl
COBpPEMEHHOT0 MpodeccuoHanbHOro oopasoBanus oduiecTBa u rocygapcersa. C
TOYKHU 3PEHMS] 3HAYMMOCTHU JJISl CTYJICHTOB, BOJIOHTEPCTBO HE TOJIHKO MTOMOTaeT
pelnaTh MHOTHE COIIMANIbHBIE TPOOIEMBI 00IIIECTBA, HO U CTIOCOOCTBYET Pa3BUTHUIO
COIIMAJIBHO 3HAYMMBIX Ka4eCTB OyIyIINX CIICIUAINCTOB, PA3BUTHIO MX aKTUBHOU
KU3HEHHOM MO3UIIMU U TpodeccuoHanu3Ma. BoloHTepcTBO JaeT BO3MOXKHOCTD
MO3HAKOMUTHCS C PA3HBIMH IPYIIIAMU HACEJICHUS, KaK IPABUIIO0, UHTEPECHBIMH
AKTHUBHBIMH JIFOJIbMH. Y UUTHIBAs CIICIU(PHUKY BOJIOHTEPCTBA B OOIIECTBE, MOKHO
3aIOJIHUThH CIIMCOK UHIUBUAYATbHBIX 3a1aHUN JJIs1 CTYJIEHTOB.

KiroueBble ci10Ba: crelnualbHBIA TEJaror, 3MIATHs, TOJIEPAHTHOCTH,
pednexkcuBHOCTh, TpodeccHoHaNbHOE pPa3BUTHE, BOJIOHTEP, JIMYHOCTb,
npodeccroHan
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TYPAKTbI JAMY MAKCATTAPBIHBIH KOMIIOHEHTTEPIH
XUMHUAHBI OKBITYJA UHTETPAIUSAJIAY
*‘Myxamberanuena 3.111.!, Koprantaesa JK.K.%2, Mykaraesa JK.C.}
123 AGait arbiaarsl Kaszak ¥ arTeik [Temarorukasiblk YHUBEPCUTETI,
Anmarel, Kazakcran

Anparna. Maxkanaga «Typakrel Jlamy MakcaTTapbli» XUMUSIIBIK
TEXHOJOTHSHBI ~ OKBITY  YJAEpiciHe  KIpIKTipy  Mocenenepi  KaH-)KaKThI
KapacTeipbiiafpl. TJIM-HIH XUMUSIIBIK TEXHOJOTHSIMEH THIFBI3 OalIaHBICTHI
MakcaTTapbl TalJaHbIN, oJap/abl OUTiM Oepy canachlHIa THIMII XKY3€re acbipy
JKOJIZIApBI YCHIHBIIAABI. ATal alTKaHAa, )KachUT XUMUSTHBIH HET13T1 MPUHIUNTEP],
TYPaKThl OHIIPICTI JaMBITyFa apHaJFaH WHHOBAIUSJIBIK OJICTEP MEH OJap.bl
OKy MpOIIECiHAE KOJJaHy EepeKIIeTiKTepl KeHiHeH TankbiaaHaabl. COHbIMEH
KaTap, XUMUSUIBIK TEXHOJIOTUSHBI OKBITY OapbICBIHAA CTYASHTTEPIIH OKY JKOHE
TaHBIMJIBIK JIaFAbUTAPBIH JaMbITyFa OaFbITTaIFaH TallcbipMajapra epekiine Ha3ap
ayAapbLIajibl. 3epTTeyae XMMUSIIBIK TEXHOJIOT U KypchIH oKbITyna TJIM Heri3inzae
KOJIJAHBUIATBIH  QMICTEP/AIH CTYACHTTEP/IH OSKOJOTHSIBIK JKayalKepUIUIIriH
KaJIBINTACTBIPYFa, OJapAbIH €JII1H TYPAKThI 9JIEyMETTIK-3KOHOMHUKAJIBIK laMyblHA
yJiec KOCybIHa >koHE ahaHIBIK HKOJIOTHSIIBIK MaceNesepal IMIelyre JereH
BIHTACBhIH aPTTHIPYFa BIKMAJ €TeTiHI KapacTeIpbuiaasl. COHBIMEH Karap, Oiiim
aTyIIbUTAPABIH KOCIOM KY3BIPETTLIITIH JaMBITYIa TYPAKTHI 1aMy KaruaalapbiHa
HETI3eNITeH OKBITY OMAICTEpiHIH THIMIUTITIHE Tanjay »acamaasl. Makamana
TIAM OoiibIHIIIa KYPTi3UIreH cayaJHaMma HOTHXKeNepl YCHIHBUIBI, «XHUMHUSIIBIK
TEXHOJIOTHS» TIOH1 asChIHAA OlpHENIe TaKbIphINTap OONBIHINA J31PJCHTEH IopPiC
KOHE CeMMHap cabaKTapbIHBIH JKOCTapiapbl KenTipuireH. by cabakrap 3eprrey
OapbICHIHIA KOJITAHBLIBII, OJIAPIBIH THIMIUIITT CTYACHTTEP/IIH OKY YJITrepiMi MEH
9KOJIOTHSUIBIK KO3KapacTapbIHIarbl e3repicTep apKplibl Oarananasl. CayaniHama
HOTWKENIepl CTYACHTTepAIH 3epTTeydiH OachlHAarbl skoHe TJIM-bIH KipiKTipe
OKBITYJIaH KEWiHTi OLTIM JIeHreiiH calbICTBIpyFa MYMKIHIIK Oepai. 3eprrey
Hotwkenepi T/JIM oKy mnpoleciHe HHTETpanusiay XUMHSIIBIK TEXHOJIOTHS
OOBIHIIA OUTIM aTyHIBUTAPIBIH MOHJIIK KOHE SKOJOTHSUIBIK KY3bIPETTUIIKTEPiH
apTTBHIpyAa MaHBI3IBI POJ aTKapaThlHbIH Kepceremi. CoHbIMEH Karap, Oy
TOCIT CTYIEHTTEPAIH KOCIOM MaspIBIFBIH KETUIMIPII, OJapIbIH TYPAKThI JaMy
KaFuJ1aJ1apblH ToXKipuOeae KongaHa OuTyiHe bIKIal eTel.

Tipek ce3aep: TypakTsl gamy, OiimM O6epy, OKBITY MiHIETTEP1, XUMHSIIBIK
TEXHOJIOTHs, Carlajbl O171IM, XUMHUS, DKOJIOTHSIIBIK CaHa, 9/IICTEep
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Kipicne

binim Men TopOue TyTac Oip enjiH caiayaTThl OMipi, SJICYMETTIK JKaFaaibl,
TIPIIUTIK €Ty JIeHreili MeH eMip canachbIHBIH KOpCceTKili 0obIn Tadbuiaabl. by
VITTBIH OOJaIIarbIHBIH alKBIH KOPCETKIIT neyre 6omaapl. OChl TYPFbIIA YITTHIH
OoJamiarbl, YPIaKTeIH OUTIMI MEH TopOmeci OYTiHri TaHJaa €H ©3€KTi Macele
Oonbinl caHananael. byl perTte SKOJIOTHAIBIK OiTiM MeH TOpOMEHIH MaHbI3bI
30p. binim Gepy xy#eciHaeri 3KONOrHsUIbIK OU1IM MEH TOpOMEHIH AypbIC opi
Ky#em Oepinyi OomamakThIH JISHCAYIBIFBI, CaJlayaTThl OMIpi KOHE OJIEYMETTIK
axyallbIHBIH KOPCETKIII Oomapsl ce3ci3. An Oy 6imiMai Oepy yiriH 6iniM Oepy
KYHECIHIerT MaMaHIapIblH >KOFapbl OUTIKTUIIN aca MaHBI3Abl. XHUMHS TOHI
MYFaTIMJICpPIHIH Ka3ipri 3aMaHFa cail KY3BIPETTUTIKTEP/II MEHIepyl oTe KaKerT.
By Ginim Oepy canmachbiHAaFbl MaHBI3ABI Opi ©3€KT1 KY3bIPETTLIIK, aTan aiiTKaHa,
9KOJIOTHSUIBIK O1TIM/II MEHTepY >K9HE OHBI PAKTUKa(a TUIM/II KOJIJaHy, TYPAKThI
JaMy MakKcaTTaphl HET131H e KalbInTacKaH aarapuiap. Ockl opaiina 6131iH 0acThl
CYpaKTapbIMbI3 TOMEH/IET1/ICH:

* TypakTel 1amy MakcaTTapblH XKY3€re acblpyaarbl OUTIM Oepy/aiH MaHbI3bI
KaHgaii?

* XuMusi MyFaJdiMJIEpiHIH TYpPaKThl JaMy MakcaTTapblHa KETyHeri pei
KaHjan?

KnumarTteiy e3repyi CHUSKTHI skahaHIbIK Mocenenep Kasipri yakpITTa eMip
CaJITBIMBI3 OCH S9AETTEPIMI3/II ©3repTy KaKETTUIIriH TyabIpyaa. by esrepicrepai
JKY3€re achlpy YIUIH 0i3re TypaKThl KOFamaap Kypyabl KAMTaMachl3 €TeTiH jKaHa
JaFIbUIap, KY3bIPETTUTIKTEP MEH KYHIBUIBIKTAP KAXKET eKeH1 aiilad aHbIK. bimim
Oepy KyHenepiHiH TypakThl AaMy yiIiH MaHb3bl 2030 KbUTFa JSHIHTT TYpaKThl
JaMy MakcaTTapblHJIa alKbIH KepiHic Tanthl. bimim Gepy — Oy Tek Makcar
eMec, 011 OapJIbIK TYPAKThI IaMy MaKcaTTapblHA KOJI JKETKI3yAiH HETi3r1 Kypasbl
OoMbIT TaOBLIABI, Opl TYPAKTHI JaMy MaKCATTAPBIHBIH TOPTIHII MaKcarhl Ja
OutiM Oepy casiacblHa OarbITTanFaH. SlFHM, OuTiM Oepy aaam3arThlH ©MIPiHIH
akpIpamac 0etiri, emMip caiaThl MEH JIaFIbIChl, COHBIMEH KaTap TYPaKThl JaMy/IbIH
Herizi Oonbin TabbuIaael. OchbiFaH OaiylaHbICTBl OLTIM Oepy TYpaKThl AaMy
MaKCaTTapblH )KY3€re achlpy TYPFBICBIHAH MaHBI3IBI caja OOJBIT TaObLIAIbI.
3epTTey OapbIChIH/IA TYBIHIAFaH €Ki CypaKKa jkayar 0epy MaHbI3/IbI.

ANIBIMEH TYPAKThl IaMy MaKcaTrTapbl Typasibl co3 eTceK. TypakThl amy
MakcarTapbl — OyJ1 Kas3ipri TaHJarbl 013 eMip Cypill OThIpFaH dJ€MJi e3repTy
JKOHIHET1 skahaHIbIK epiIia ic-KuMbLT Oaraapiamacel. BYY bac Accamsesichbr
2030 sxpurra geinri «TypakTel mamynablH KYH TOpTiOiH» 2015 kbuigsiH 25
KBIPKYHeTiHAe KaObuIIaapl. ANaM3arThl TYPaKTHI JIaMy JKOJIbIHA OaFbITTayFa
apHayFaH Oy jkaHa oMOeOanm Kpi3MeT mpuHOHUNTEpi 2012 XKbUThl MaychIMaa
bpasunmusina etken BYY «TypakTel namy» JKeHIHAETI KOH(EPECHIMSICHIHBIH
MICIIIM/IEPIHE Caif, MYIIe MEMJICKETTep KAThICKaH YII KBUIIBIK YKYMBICTBIH
KOPBITBIH/IBICHI OOMBIHIIA d31pieHTeH e [1].

2030 >xpuTFa JEHiHrT KYH TOPTIOiHIH HETI3r1 3J€MEHTI PeTiHIe TYPaKThl
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namynbig 17 makcarsl Oenrinenil. Ocbl MakcaTrTap/iblH O11iM Oepy callachbIHIaFrbl
CTparervsjiapblHa TOKTaJIaThiH OoJicak, opOip MaKCaTThIH OUTIM Oepy apKbLIbI
JKY3€ere achIpbUIYybl MaHBI3IBI POl arKapaabl. MpICanbl, KEASHIIUTIKTI KOO
MAaKCaTbIH/1a 9JICyMETTIK a3 KAMThUIFaH TONTapFa O11iMre TeHAe KOJKEeTIMALTIKTI
KaMTaMachl3 €Ty KaXETTUTIr 0achiM. AIITBIKTBI KOK MaKCaTbIHIA a3bIK-TYJIK
KayiIci3airi, TaMakTaHy >KOHE TYPaKTbl aybll IIapyallbUIBIFBI Typajbl OiiaiM
O0epy Mmanp3abl. CamayaTThl eMip CanThIH KaMTamachl3 €Ty YIIiH JCHCAyJIbIK
cakray, TICHXUKAJIBIK JCHCAYJBbIK JKOHE JeHe TopOueci OoiblHINA OiiM Oepy
KapacThIpblica, canaibl OutiM Oepy Oapiara apHajdFaH MHKIIO3MBTI KOHE TEH
canayipl Ou1IM Oepy koHEe emip OOlbl OKYy MYMKIHJIKTEPIH KaMTaMachl3 €Tyre
OarbpITTaIFaH.

I'enpepmik TeHxik OoifbiHIIA OlTiM Oepy apKbUIBI T€HIEPINIK TEeHIIKTI
KaMTaMachl3 €Ty JKOHE KbI3Jap MEH JHeNjepAl Kongay KakeT. Tasza cy jKoHe
CaHUTapUs MaKCaTbIH/A Cy PecypCcTapblH CaKTay, TUTHEHAJBIK ic-Toxipudenep
KOHE Cy pecypcTapbIH Oackapy Typajbsl OiniM 6epy MaHbI3Ibl. KommkeTiMIl sxoHe
Ta3a YHEPTHUS CATACHIH/A )KaHAPTHUTFAH SHEPTHUS KO3/IEPi MEH DHEPTUs YHEM/ICY/I
yiipeTy KaskeT. JIalbIKThI 5KYMBIC KoHE SKOHOMHKAJIBIK 6CY YIIIH €HOeK HAPBIFbIHA
JANBIHIBIK, KOCIMKEPITIK KOHE KApXKBUIBIK CayaTThUIBIK OOUBIHIIA OiniM Oepy
KEpeK.

WNunycTpus, nHHOBAIUS kKoHE MHGPaKyphLIbM MakcaTtbiHaa STEM Gimim
Oepy JKoHe MHHOBALMSATIAPAbI JaMBITY KapacThIpblUTFaH. TeHCI3AIKTI a3aiTy YIIiH
opTYp:i O11iM Oepy KaXKETTIIIKTEPiH KaHaFaTTaHAbIpaThlH MHKIIO3UBT1 O1711M Oepy
TOXIpUOenepiH anFa KbUDKBITY KakeT. TypakThl Kanagap MEH KaybIMIaCThIKTap
MaKCaThIH/Ia KaJla KYPBUIBICHI, TYPAKTHUIBIK KOHE SKOJIOTHSIIBIK JKayarKePIIiTiK
Typaibl OuTiM Oepy MaHbI3Abl. JKayanTbl TYTBIHY >KOHE OHJAIPY MaKcaTbIHJA
TYPaKThl OHJIPY, TYTHIHY >KOHE KaJABIKTapAbl Oackapy Typasibl OimiM Oepy
KapacThIPBLIFaH.

Knumarteig e3repyiHe Kapchl opeKeT YIIiH KIMMaT Typalibl OutimM Oepy
YKOHE CTY/IEHTTEP/Ie FKOJIOTHSUIIBIK CAaHAHBI KANBINTACThIPy KakeT. Cy acThIHaFbI
TIPIIUTIK MaKCcaThIHJA TEHI3 SKOXKYHeIepi MEH Cy pecypcTapblH CaKTay Typalibl
Outim Oepy ™maHbBAbl. KypapIKTarbl TIPIIUIIK MaKcaTbhlHIA OWOJIOTHSIIBIK
OPTYPJILIIK, OPMAHCHI3IAHIBIPY JKOHE TAOWFATThI CaKTay Typasibl OiliM Oepy
KakeT. BerOITIImK, 9aIeTTIIIK KOHEe MBIKThI MHCTHTYTTAp YUIiH >kahaHIIbIK
a3aMaTTbIK, OAUIETTUIIK JK9HE aJiaM KYKBIKTaphl Typajbl O11iM Oepy MaHbI3/bI.

ATanFaH MakcaTTapFa JKeTy VIIIH CEpIKTECTIK MakcaTblHIa OinimM Oepy
caJlachlHIa TYpaKkThl JaMy MakKcaTrTapblHa COHKeC CEepIKTEeCTIKTEepai aiFa
KBUDKBITY YIIIH MEKEMEJICPMEH XOHE KaybIMIACTHIKTAPMEH BIHTHIMAKTACTHIK
Kacay KaxeT. byn makcarrap OimiM Oepy »KyHeciHIe jXKaHa Jarapliap MeH
KYH/IBUTBIKTAP/Ibl JAMBITY apKbUIbI )KY3€Te aChIpbLIa/ibl, COHIBIKTaH OJap/bl iCKe
aceIpyza opoip 611iM 6epy MEKEMECIHIH KoHE MYFATIMACP/IIH POl 6T€ MaHbBI3/IbI
[2].

TypakTbl 1aMy >K0JIbIHA TYCY O13/11H HIesIapbIMbI3 OCH KO3KapacTapbIMbI3-
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JIBI €JIeYJIl TYP/E KaiTa Kapaybl Tajamn erei. TypakThl JaMmyFa KOJl JKeTKIZyIiH
HETI3r1 Kypalibl OYJI TYpaKThl JaMy MyIAeciHaeri Oimim Oepy. «bi3 OuTiMHIH
a1aM3aTThIH IaMybIHIAFbI POJI1 TY PAITbI HJIeSTIaPBIMBI3/IbI, OHBIH )KEKE 8 TaMHBIH OJ1-
ayKaTbIHA J1a, Kbl TUTAHETaMBI3/IbIH OOJIIaFbIHA /1A TUT13ETiH KaTaJTUTHKAJIBIK
ocepiH ecKepe OTHIPHIN, TyOerein KalTa KapaybIMbl3 KepeK. byTriHri kyHi 611iM
6epy XXI racbIpAarsl agaMaapra Kypeni Macenesep/l Menryre KoHe OapIblH
YMTBUIBICTAPBIH JKY3€Te achlpyFa KOMEKTECyTe, OJap/AblH TYPAKThl HHKITIO3HUBTI
Oarmapiapbl MEH MPaKTUKAJIBIK JaFIblIapblH KAJIBIITACTHIPYFa JKOpAEMIECYTe
apuanrad. Mpuna bokxoBa, KOHECKO bac nupekrops! «binim 6epy sxahanabik
TYPaKThl JaMyZblH >KaHa TYCIHITIH KaJbIITACThIPyFa bIHIAJI €Tyl MYMKIH JKOHE
kaxer» (UNESCO, 2015) [1, 15 6]

Typaktbl gamyasl O611iM Gepyre eocy Kasipri 3aMaHHBIH MaHBI3Ibl JKOHE
©3€KT1 Macenenepinid 0ipi 6omnbin Tadbbuta bl By nponecc 6onamak yprnaKkTbiH
eMip CYpy camachblH KaMTaMachl3 €Ty, TAOUFU pecepcTap/ibl YKBINTHI Malianany
KOHE DKOJIOTHSUIBIK MpobieManapabl MHIeNnly apKbUibl skahaHIBIK JEHrense
TYPaKTBUIBIKKA KOJI )KeTKI3y/ Ke37eial. Makanana TypakTsl AamMmyabl 011iM 6epy
JKYHECiHe KOCY MOCEJIECIH KapacThIpambI3, OYJI MPOIECTIH HEri3ri MaKcaTTapbl
MEH 9JIiICTepIH TalJaiMBbI3.

Marepuajaap MeH dicTep

Typaktbl jgaMy fereHimiz — OYIiHI KYHHIH  KaXETTUIKTEpiH
KaHaFaTTaHJbIpa OTHIPHIN, KEJICIICK YPIAKThIH Ja KaXKETTIKTepiH KaMTaMachl3
eTyre OarpITTaJIFaH Jamy mpoiieci. by uaes Ou1iM Oepy apKbLIbI )KY3€re acysl
THic, ce0ebi OumiM Oepy amaMaapra TYpaKThl ©Mip CaJIThIH KaJbIITACTBIPY
YIIIH KQXETT1 aKknapar IeH JaFasiiapiaapasl oepemi. binim 6epy TypakTel namy
MakcaTTapblHa KOJI KETKI3YlIH HETI3T1 KypaJlJIapbIHbIH Oipi OOJBIN TaObLIaIbl.
byn makcarrap apacbiHAa camanbl OiTiMre KOJ JKeTKi3y, TeHIEpIiK TEHIIK,
SKOJIOTHSUIBIK ~TYPAKTBUIBIK, SKOHOMHKAJBIK JKOHE OJIEYMETTIK OICTTUIIK
cusAKTBl Maocenenep Oap. ConaplkTaH OuUTiM Oepy KyHeciHIe TYpaKThl JamMy
YCTaHBIMJAPBIH HHTETpalusiay MaHbI3AbL. TypakTel AaMy NPUHIUOTEPIH
6111M Oepy >KyHeciHe eHri3y yIIiH OipHele Heri3ri Tacuiaep 6ap. Mukpo (keke
agam), Mme30 (OimiM Oepy Mekemenepi) koHE Makpo (MEMJIEKETTIK cascar)
JIeHrenepinaeri KaTbICyIbUIApAbIH POJIiHEe Ha3zap aynapy apKbuibl Oigim Oepy
CaJIaChIH/IaFbI CallaHbl APTTHIPYBIH KOIIKBIPIIBI )KOHE 63apa OaliIaHbICThl CKEHIH
kepcereni. MUKpo AeHrel1e oToackliap MEH KeKe TYJIFajJap by OLTiMre 1ereH
KO3Kapachl, MOTHBAIIMSICHl MEH OJIEYMETTIK-O)KOHOMHKAIIBIK JKarJaiibl Oananap
MEH JKacTap/blH OLIIM ajdy MYMKIHJITIHE TiKeJIel acep eresi. Ocipece, )KOFaphbl
OlLTiMal ara-aHanmapiAblH OanalapblH MEKTENKe OapyFa BIHTAIAHIBIPYBI JKOHE
61sim Oepy KyHeciH TyCiHyl OajaHbIH OKY JKETICTIT1HE OH BIKIAJ €TEe/l.

Me3o nenreiine O6i1iM 6epy MEKEMENEpiHiH camachl — OKBITYIIBUIAPABIH
KOCiOM Al bIHABIFBI, OKBITY 9/IicTeMeEC], HHPPAKYPBUIBIMHBIH KETUIIIPLTY1 KoHE
OKY OPTachIHBIH KOJaiibl 00Iybl — OLTIM caracklHa alTapibIKTall acep eTei.
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byn nenreiine mexemesnep/iH aBTOHOMHACHI MEH pecypcTapra KOJDKETIMIUIIT,
COHJIal-aK KEPTiTiKTI KOFaMMeH OalIaHbIChl MAHBI3IbI (PaKTOp OOJIBIT TAOBLITA IBI.
Makpo neHreiiie 6iim Gepy casicaTbl, Kap>KblJIaHIBIPY, HOPMAaTUBTIK-KYKBIKTBIK
0a3a JKOHE QJICYMETTIK-CasiC KOHTEKCT O11iM Oepy camachlH KaJbIITaCThIpyAa
LIy PeJI aTKapaabl. MeMIeKeTTepAiH 1eMOKpaTus ACHIeill MeH dJIEyMETTIK
QMIINIETTINIr Ae OUTIM allyIIblIapAbIH MyMKIHAIKTEpiHe acep eteni [3].

MyranmiMaiep DKOJIIOTHSUIBIK ~ TpoOieManap, pecypcTapabl  YHEMIEY,
KaJJBIKTapAbl Oackapy >XOHE >Kachll SKOHOMHKA Typasbl aKmaparThl OuTiM
alylplIapra XKeTKizyl Kepek. byn yzaepic OuniM anmymislmapablH TaOWFaTKa
YKBINITHI KapayblH, KOFAMHBIH JKOJIOTHSUIBIK JKayalKepIIUTIriH KaJIBIITacTRIPyFa
OarpITTalnFaH. OKOJOTHSUIBIK TOPOHMEH1  KalbINTACThIpYAa MPAKTUKAIBIK
cabakTap MeH >k00aJbIK KYMBICTap MaHBI3ILI peJ atkapaabl. OKyIIbUIap MEH
CTYICHTTEP TEK TEOPHSUIBIK OUTIMMEH IMICKTEIMEH, TYPaKThl JaMyFa KaThICTBI
MPAKTUKANBIK JKoOamapMeH aiHanmbIcybl KepeK. MpbIcaibl, MEKTENTep MEeH
YHUBEPCUTETTEPAC IKOJOTHUSIIBIK KOOAIAPABI ICKE achIpy, KaIABIKTapAbl KaiTa
eHJIey OarmapiiaMaliapblH KYPY, SHEPIeTUKAIBIK THIMIUTIKTI apTTBIPY CHUSKTHI
ic-Tmapanap YHbIMIACTBIPBITYbl MYMKIH. TypakThl JaMy MocelelepiH THIMII
OKBITY YIIiH MYJIBTUMEIUSIIBIK KOHE HUDPIBIK TEXHOIOTUSIIAPABI Malianany
na MaHb3apl. OKbITY OapbIChIHA MHTEPHET pecypcTaphl, OeilHemasmyHaap,
OMBIHAAp MEH CUMYJSIUSIAD KONAAHBUIBIN, OKYIIBUIAPABIH TYPAKTHl JaMy
MOceJIeNIepiH IIeNly >KOJAApBIH 137Iey JaFablIapblH JaMbliTyFa Oonaabl. by
TEXHOJIOTUsJIAp OUTIM aylIbUIapAblH SKOJOTHSUIBIK MOceleNeplal TepeHIpeK
TYCIHIN, OJIapAbl IIEUly >KOJJapblH IIBIFAPMAIIBUIBIK TYPFBIIAH Kapayra
MYMKIHJIIK Oepeti.

TypakTel gamMy TeKk TOHAIK OUTIMMEH MmieKkTenMeyl kepek. OKymibuiap
MEH CTYJIEHTTEP/IC JKayalKepIUIiIiK Ce3IMiH JaMBITY, OJIapJbl dJICYMETTIK KoHE
HKOJIOTUSUTBIK JKayallThl SpeKeTTepre 0ayay eTe MaHbI3Ibl. By TypFbiaa epikTiTiK
KYMBICTAPbIH YHBIMIACTBIPY, )KaChLT MEKTET OaFJapiraMaiapblHa KaThICy CUSKTHI
ic-tmapanap tuimai. OckIiHIAW Imapanap OLTIM  aTyIIbIIAPABIH SKOJIOTHSIIBIK
KOHE QJICYMETTIK JKayarKepUIUIIriH apTTHIPBIN, TYPaKThl JaMy MaKcaTTapblHa
KOJI J)KETKI3yTe bIKIa eTefi [4].

TypakTsl 1aMy MakKcaTTapblH OKBITY Ke3iHJE YII HETi3ri MiHAeTTi Oein
KepceTyre 0oiaabl: OKY-TaHBIMIBIK, SMOIMOHANBIK JKOHE MiHE3-KYJIBIKTHIK.
Opbip minaer TypakTel Jamy MakcaTTapblH TE€pEeH TYCIHYre >KOHE TYPaKThl
Jamyfa yliec KOCyFa KaOUIeTTi TYJIFaHbl KaJbITaCThIpyFa OarbITTanrad. OKy-
TaHBIMJIBIK MIHAETTEp OUTIM amylIbUIapAbIH TYPAKThl JaMy MaKCaTTapbIHBIH
MOHI MEH MaHBI3[IbUIBIFBIH TEOPUSIIBIK KOHE TOHKIPUOETIK TYPFhIIaH TYCIHYIHE
OarbpITTaIFaH.

Byn MiHAeTTIH ©31H Keneciliel >KIKTeN KapacThlpyFa OoNaabl: TYPaKThI
JlaMy MaKcaTTaphl TypaJibl O11IM KaJbITacTeIpy: byt ke3enae OutiM amymbuiapra
TYPAKTHI AaMy Typajbl HET13r1 TyCiHIKTep Oepineni. OpOip MaKCaTThIH HE YIIiH
KOHE KaH/ail Macerenepl HIelyre apHalFalbl TyCiHaipiaeai. Mpicansl, Oi1iM
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aTyIIbUIApFa SKOJOTHSIIBIK TEHIePIMILTIKTI CaKTay, JICYMETTIK OIIJIETTIIIKKE
KOJI KETKi3y KOHE SKOHOMHUKAJIBIK TYPAKTBUIBIKTHI KAMTAaMachl3 €Ty CHSKTHI
HETI3r1 acmeKTiiep Typanbl TYCiHIK Oepinemi. FruibiMu 3epTTey AarabUIapbIH
JaMBITY: TYPaKTHl JaMy MaKcaTTapbIMEH OaillaHBICTBI MOCeIeNep/li FhUIBIMU
TYpPFBIIAH 3epTTeyre MYMKIHAIK Oepy eTe MaHbI3Ibl. byl MIHIET OKyuIbLIap
MEH CTYACHTTEP/Il TYPAKThI JaMy MaKcaTTapblHA KATHICTHI FHUILIME 3€PTTEYJIED
KYprizyre, ACpeKTep >KUHAyFa, Taijay jKacayFa j>KOHE IIeIIiMIep YCBhIHyFa
bIHTANAHABIpaAbl. TypakThl JgaMy MocesenepiMeH OalllaHbICTBl  HAaKThI
3epTTeysiep MeH >ko0anapbl JKy3ere achlpy apKbUIbl FBUIBIMU QIC-TICLIACpAl
KOJIIaHy TOXIPUOEC KabIITacaIbl.

MiHe3-KYJIBIKTBIK ~ MIHJIETTep TYPaKThl JaMy MakcaTTapblH Ky3ere
achIpyaa OUTIM aTylIbUIapIbIH HAKTHI iC-OpEKeTTEepl MEH JaFAbUIapbiH JaMBITYFa
OarpITTanFad. byn MiHzer OUNIM amylIbUIapIblH SKOJOTUSIBIK, SJIEYMETTIK
KOHE SKOHOMHUKAJBIK TYPFBIIAH >KayarKepIIiTiK TaHBITATHIH MiHE3-KYJIBIKTHI
KaJIBIMTACTHIPYAbI KO31eh 1. MiHe3-KYJIBIKTBIK MIHACTTEP/IIH JKY3ere acybl O11iM
aTylIbUIapAblH KYHIENIKTI eMIp/ie TYpaKThl JaMy NPUHIUNTEPIH KOJJaHyblHA
pikman eredi. Ocwlnaiina, TYpakThl AaMy MakcaTTapblH OKBITY Ke3iHIe Oimim
ATyIIBUIAPABIH TEOPHSUIBIK OUTIMIEpI MEH MPAKTUKAIBIK JIaFIbUIAPBIH JTaMBITY,
OJIApJIbIH QJIEYMETTIK JKOHE DKOJIOTUSIIBIK JKayalKepIIUTIKTEPIH apTThIpy KajKeT
[5].

Mpicanbl, KOpIIaraH OpTaHbl KOpFAy, JHEPTHSHBl YHEMJEY Hemece
JacTaHYIbIH QJJIbIH ally MOCEJeJIepiH 3epTTey apKbUIBl OKY MaTepHalIbIH
urepy. OKy-TaHBIMJIBIK MIHIETTEP/IIH Oip Oeiri peTiHae, OiTiM alyIblIapIbiy
xahaHIbIK Mocenenepai WICNIyAiH FBUIBIMH OAICTEPiH YHPEHYIHIH MaHBI3HI.
TypakTel maMmy MakcaTTapblHa KOJ JKETKI3y YIIIH KaHIAl TEXHOJIOTHSIIAp MEH
TOCIIZIEP KOJAHBUIATBIHBIH TYCIHY1. ByJl OCBI MIHAETTIH MoceeNepAiH IIelry
JIaFIbUTAPbIH AMBITY TalCbIpMachl JeM aTanasl [6].

DOMOLMOHAIABIK MIHACTTEP TYPAaKThl JaMyFa KaThICTBl ©3 Ce3IMIepiH,
MIKIpJepiH J>KOHE Ke3KapacTapbhlH KalbINTAaCThIpyFa KeMekTecedi. by
MIHJETTEP/I allblll, KeJieciiel TalKplIayra 0omaasl. bipiHimiieH, TYpaKkTsl 1aMy
MocelenepiHe SMOIMOHAIBIK KaThIHAC KAJBINTACTBIPY MaHbI3bl. OKYIIBITAP/Ib]
KEPruUTKTI kKoHe KahaHIBIK SKOJOTHUSIIBIK, QJIEYMETTIK KOHE IKOHOMMKAIIBIK
Mocesenepre KaTbICThl Ce3IMTANIBIK TAHBITYFa TopOueney KaxeT. by omapasia
KOpIIaraH OpTa MEH KOFaMfa KaTBICTBI AMOIIMOHAJIBIK KAaTBIHACHIH JaMBITyFa
keMekTeceni. Ocbutaiiiia, onap OSKONOTHSUIBIK JaFdapbhicTap, KIMMATThIH
e3repyi, ONEYMETTIK TEHCI3MIK CHSKTBI MOCeNelepre >KaHaIIbIPIBIKICH
Kapaiabl. EKiHIIIIeH, KYHIBUIBIKTAp MEH >KayalKepIILTIKTI CE31Hy MaHbI3/IbL.
TypakTel JaMmy MakcaTTaphbl asiChIHAA KOFaM aJIIbIH/IAFbl JKayalnKepuIlliK ce31iMiH
TopOueney ere MaHbI3nbl. bimim amymisinap TaOUFATTBI KOpFay, pecypcTapibl
YHEMJIEY KOHE SAUIIIKKE KaThICThl KYHIbUIBIKTAp/bl OOMIapbIHa CIHIpE anajibl.
by onapabiH keke TYJIFaJbIK TaMyblHA JKOHE 03 1C-9pEKEeTTEepiHAe dJIEYMETTIK
KOHE SKOJOTHAJIBIK JKayalKepIIUTIKTI ce3iHylepiHe KoMeKTece . Y IIiHIIIiIeH,
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MaKcaTTapFra )KETyTe bIHTAJaH IBIPY Ja MaHbI3IbI. Byl SMOIIMOHAIIBIK MiHIETTEP
O1TIM aTyIIbLIap/abl TYPAKTHI JaMy MaKcaTTapblHA )KETY YIIiH OSICEH I KaThICyFa
BIHTAJAHBIPaIbl. MbICAIbI, TYPAKThl JAMYIbIH KETICTIKTEPIH KOPCETy HEMece
TAM karugatTapbl OOMBIHIIIA HAKTHl MBICATAAPILI TAJIAy aPKBLIbI OJap/IbIH
KBI3BIFYIIBUTBIFBIH aPTTRIPYFa OoJasst [7].

OKy TaHBIMABIK MIHACTTIH YIIIHIICI «MIHE3-KYJIBIKTBIK» MIHIETTEP.
MiHe3-KYIBIKTHIK MiHACTTEP TYPAKTHI JaMy MaKcaTTapblHA KaTBICTBI OpEKETTEePi
MEH >KayanThl MiHE3-KYJIBIK KaJIbINTAacThIpyFa OarbITTanFaH. byn minaerrepre
albln jkascak kenecigeil. TypakTbl Jamy NPUHUMOTEPIH KYHAETIKTI emipae
KOJIJaHy: DHEPTusl YHEMJEY, KaJJbIKTapAbl a3aiiTy HeMece CYPBINTay, CYIbI
YHEM/II TaijanaHy CHSKThI TYPaKThl JaMy NMPUHIUINTEPIH KYHICTIKTI emipie
JKY3ere achlpy/Ibl YipeTy. Byt apKbIIbl OJIap IbIH YKOJIOTHSUIBIK CAHAITBI OPEKETTePi
KaJIpINTacaibl. OJEYMETTIK jKayalKepIILIIKT] AaMbITY: KOFAaMHbBIH MTLUTIT YILIIH
JKayarnTbl 0OTyFa jKoHE KOFaMIbIK OeJICeHIUTIKKE MaKbIpy. byt onapabl TypakTs
naMy OOMBIHIIIA KOFAMIBIK ICTEpre »oHE TYPAaKThl OMIp CaJIThIH HacHXaTTayFa
BIHTAJTaHIBIPaabl. TypakTel AaMy OaillaHBICTBI >KoOamapasl OacTayra >KOHE
JTAMBITYFa bIHTAJIaHBIPY. MBICAIIBL, JKEPTLTIKT1 JKEPET1 SKOJIOTUSITBIK MOCEIeNPIi
mierryre OareITTalFaH aKIUsIIap MEH Ko0allapibl icKe achIpyFa yiperty [8].

TypakTel namynblH yII OKYy MIHJAETTEpPIH HETI3Ire ajia OTBIPBIN, 3epTTEy
OapbIChIHA cayalHaMa OJiCiH, JJCTYpJdl *OHE TYpPaKThl JaMy MaKcaTTapbl
KIpIKTipiareH cabakTap/ bl « XUMUSUTBIK TEXHOJIOTHSD OKY KYPCBhIH/IA KOJIJaH/IBIK.

HoaTum:kenep :xoHe TaJIKbLIAY

XUMMSIIBIK TEXHOJIOTHSI cajachl — 3aMaHayd OHJIpiC MEeH YKOHOMHUKAHBIH
Herizi. On sHeprusi eHAipiciHeH OacTan Marepuaaapibl KalTa eHIEYy MEH
9KOJIOTHSUIBIK Ta3a OHIMEP/I1 MIbIFapyFa JeHiHI1 KONTereH MaHbI3/Ibl callajaapbl
KamTuael. Jlerenmen, Oy camara OalmaHbICTBI  OipKarap AKOJOTHSUIBIK
Mocernenep e 0ap: 3UsTH/IBI KAJIIBIKTApIbIH HIBIFYBI, aTMOC(EpaHbIH JacTaHYFHI,
CY/IbIH JKOHE TOIBIPAKTHIH Jerpaganusicel cuskTbl. ConnpikTan « Typaktsl Jlamy
Makcarrapb» keiibipeysaepi XUMUSUIBIK TEXHOJIOTUSIMEH TiKesel OailIaHbICTHI.

Mpicanel, TIM 9 — «MuaycTpusi, ”HHOBAaLMS KoHE HMH(PAKYPbUIBIM/IbI
JTAMBITY» MaKCaThl XUMHSUIBIK TEXHOJIOTHSI]a THHOBAIUSUIBIK IISTIIMEP/Ii €HT13Y
’KOHE PKOJIOTHSUIBIK Ta3a OHAIPIC MPOLECTEPiH JaMbITy apKbLIbl KY3€re acaibl.
ConbiMen Katap, TJIM 12 — «KayanTsl TYTbIHY >K9HE OHIIPY» MaKCaTbhIHJA
pecypcTapasl THIMAI TMaiAanaHy, KaJAbIKTapabl a3aiiTy »oHe Kailta eHIey
OarpITTaphl KaMTBUIFaH. XHUMUSJIBIK TEXHOJIOTHSI cajachl Oyl MakcarTapisl
KY3€re acelpy YVIIH pecypcTapibl YHEMIEY JXKOHE KaJJIBIKTapIbl OHJCYTe
OarpITTAJIFaH YKaHa TEXHOJIOTHSJIAPIbI €HT13yre MYMKIHIK Oepei [9].

XUMMSIIBIK TEXHOJIOTHSI TMOHIH OKBITYA TYPAKThl JaMy MaKCaTTapblH
KIpIKTIpY:

TypakTel gamMy MakcaTTapblH XUMHSIIBIK TEXHOJIOTHS TMOHIHE KIpIKTipy
ApKBLUIBI CTYJICHTTEPIe TEK TEOPHUSIIBIK O1TIM FaHa eMeC, TPAKTHKAIBIK JIaFIbLIap
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na 6epineni. by mpoiiecTi GipHele KoIMeH JKy3ere ackIpyFa 00Jiab:

1. TAM OoiipiHIIIa HAKTHl TaKBIPBIMTApbl OKYy OaFgapiaMachiHa KOCY:
XUMMSITBIK TEXHOJIOTHS TIOHIH OKBITY OaphIChIHAA, 9pOip Tapay HeMece OeiMe
TYPaKTHI JJaMy MaKcaTTapblHA KAaTBICTHI TAKBIPBINTAP €HTi31Tyl Kepek. MbIcasbl,
SHEPTHSIHBIH THIMJILTITI, )KaHAPTHUIATBIH YHEPTHUS KO3/IEpi, Cy XKOHE aya Ta3apTy
TexHoJorusapel OoiibiHIIa cabakrap TAM 7 sxone T/IM 6 6aiinaHbICTBIPBLTYBI
MYMKIH.

2. Ilpobnemainbik Herizne OKbITY: CTyIeHTTEpre HaKThl SKOJIOTHSIIBIK
npobieManapabl Imenry OoWbIHIIA TarcklpMmanap Oepy apKbUIbl TYPAaKThI AaMy
MaKcaTTapblH Koiigay. MpbIcaibl, TUIaCTMAcCalapIblH KOpIIAaFaH opTara dcepi
HeMece OHJIpicTeri 3USHbI KaJAbIKTapAbl KalTa eHAey TaKbIpbInTapbl. by
TOCLT OKYIIBUIAPABIH CHIHM OWJIAy NaFdbUIapblH JaMbITyFa xkoHe TJ[M-HBIH
IIBIHAMBI OMip/ie KOJJaHBUTYBIH TYCIHYT€ KOMEKTECE]Ii.

3. 3epTxaHabIK )KYMBICTAp apPKbLIBI TOKIPpHUOEITiK O11iM Oepy: 3epTXaHaIbIK
cabakrap/ia SKOJOTHUIBIK Ta3a MPOLECTepAl KOJIJIaHy, MBICANIbI, KachUl XHUMHUS
MIPUHIUMIITEPIHE HETI3ENTeH Taxipuodenep xacay. CTyIeHTTEepre dKOJIOTHSIIBIK
Kayirci3 o/1icTep MEH TeXHOJIOTHsUIap/ibl Maiilaiany KOJIJapblH YHPETY apKbLbl
oJIap/bl TYPAKThI AaMyFa Oeiimiey MaHbI3IbI.

4. CayaniHamayiap MEH TECTTEp apKbUIbl OUTIM AcHreliH aHbiKTay: Cabax
OapbIChIHAA CTYAEHTTEpre TYPaKThl JaMy MakcarTapbiMeH OaillaHbICThI
cayajiHamajap OTKi3il, oJlapJblH OCBhl Mocesnenep OoifbiHIIA OimimMiH Oaranay.
Mpicanbl, «TypakTbl Jamy MakcaTTapblHBIH KaHIal MaKCaTTapbl XUMHSUIBIK
TEXHOJIOTUSFa KaThICTBI?» IETEH CYpaK apKbLJIbl CTYIEHTTEPIH Kail MaKcaTTapbl
MaHBI3/IbI 1T €CENTEHTIHIH aHbIKTayFa Oomaasl [10].

XKorappina artanFaH KaKeTTUIIKTEPJl €CKEpe OThIpbII 013 3epTTeyiMi3
OolbIHIIA «XUMUSUIBIK TEXHOJOTHS MOHIH OKBITY OapbICBIHIA TYPAKThl AaMy
MaKcaTTapblH opOip TaKbIPbINTApPFa KipIKTIpAiK. TaKpIpbINTAPABIH Ma3MyHBIHA
coiikec OapiblK TYpakThl JaMy MakcaTTapblH WHTErpanusiayra MoH Oepaik
JKOHE OH JKETI MaKcar 1iHAe « XUMHSIIBIK TEXHOJIOTH TTOHI OOMBIHIIIA KOOIpEeK
coiikec kenreni TJIM 12 JKayantel TyThIHY skoHe eHaipic, TIAM 4 Canasbl 6inim
MakcarTapbl OOJJIbI.

XUMUSIBIK TEXHOJOTHS TOHIHE apHayiFaH calbak >KOCHAphIH TYPAKThI
namy makcarrapsl (TJIM) kipikripiireH Typae 93ipiey YIIiH ci3liH cabaKThIH
HETi3r1 TaKbIPBIOBIH JKOHE KaHall MakcarTapra 0achIM/IbIK O€pUIETIHIH aHBIKTAIl
anaiiblk. TeMeHJe YChIHBUIFaH cabak »ocmapbl yiarici O6ap. byn sxocmapmabl
Oenrini Oip TaKbIPBIIKA HEMECE CI3MiH KaXEeTTUTKTEpiHi3re Kapail Oedimzaen
KOJIJaHyFa OOJapl.
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Kecre 1- TypakTel 1amy MakcarTapblH KIpIKTIpUIreH cabaK TaKbIpbIITapbl

Hoapic TakbIpbINIeH Ma3smyHbI Tancbipma OKY HOTHRKeJTIri
TaKbIpbIObI  |0aliJIaHBICTHI
TYPaKThI JaMy
MaKCaThI
Ammmnak cuntesi |TJIM 2: AIThIKTEL — |AMMHAK Typaxrsl namy AMMHax
HKOTO THIHAWTKBIILITAPEI MaKcaTTapbl CHHTE31HIH
OCIMIIKTEPIiH TypaJibl apHaKbI ApKBUIBI
OHIMIIITIH cypakrap; THIHAWTKBIILITAP/IbI
apTThIPAJBbI, OHIIPYAIH
HOTHKECIH/IE a3bIK- AmMuax AIITHIKTHI
TYJIIK TaNIbUTBIFBIH CHHTE31HIH; JKOIOIAF bl
azaiftapl AMMUAKTBIH MaHBI3IBIIBIFBIH
TAM 9: AMMuaK oHJIipiciH KOJLIIAHBICHI TyPaJIbl | TYCiHE I,
MunoBarus Mex THIM KOHE nnporpaduka;
MHQPaKYPBUIBIMIBL  |IKOJOTHSIIBIK Ta3a Ammuak eHpipici
JTaMBITY JIAMBITY, MBICAJIBI, OHIipic Ke3iHIeri |HOTHIKECIH/IET
JKaHAPTHUIATBIH 9KOJIOTUSIIBIK OKOJIOTUSIJIBIK
SHEPIHs KO3/IepiH casiapiapasl cangapiapibl
naiiganany aHBIKTAy YIIH AHBIKTAMIBI;
MOTIHJIIK
TAM 12: XKayantel  |Pecypc TriMaimiri TaticeipManap AMMH.aIf .
TYTHIHY XOHE OHAIPY |CHHTE3 MpoleciHie . OHJUPICIHIH
SHEpTHA MeH INTapaukTik razmap MaHBbI3IBUIBIHBIH
. .. |TypaJbl TaliChlpMa |TaJIKbUIAHIBI;
HIMKI3aTTapabl THIMI . - .
naiinanany nrermimaepai i3aey;
AHBIKTaNFaH
cangapaapra
_ mrermimaepai
TAM 13: Knumartei | [TapHAKTIK ra3/ap/pii YCBIHA/IBI,
e3repyiMeH Kypec  |IIBIFBIHAAPBIH a3aiTy
AIOMUHHI TIAM 12: XKayanter  |Kangsikrapabt ANIOMHHHUI ANIOMHHHUI
eHIipici TYTBIHY XKOHE OHIIpY |0acKapy sSIFHH OOKCHT |©HAIPiCiHIH OHIIPICIHIH
KaJIJBIKTAphI )KOHE KOpIIaFaH OpTaFa  |TEXHOJOTHSIIBIK
0acka KaJIIbIKTapAbl  |TUTI3€TiH 9CepiH mporieci,
a3aiiTy, SKOJIOTHSJIBIK  |Oarasay jkoHe IIMKI3aTThI
Tasa eHrisy; 9KOJIOTUSITBIK KOJIIaHy KOHE
npobneManapasl  [9HEPrHs TYTHIHY
IIeNry JKOJIIAphIH  [Macenelnepi
TaJIKbLIAY; TYCiHeni;
TAM 13: KinumarThlH | ATFOMUHAN ATIOMUHHI OCEPIITIKTI
e3repyiMeH Kypec  |eHAIpiciHAeri eHtipyze Taszay,
HapHHUKTIK Ta3lapAblH [9HEPIrUs TYTHIHY  |YCHIHBUIFAH
IIBIFBIHABUIAPBIH Mocenenepin menrMaepAiH
a3aiiTy, )KaHAPTBUIFaH  [3epTTell, OHbI HMHHOBAIHSIIBIFBI
9HEPTHUs Ke3/iepiHe TYPaKTHI 9HEPTHs  |’KOHE HAKTHI
KOIIly 5KOHE HEPIUs  |Ko3aepiMeH MBbIcalIapMeH
TUIMJIITIH aPTTBIPY;  |anMacTeIpy Jenenen;
JKOJIIapBIH Taly;
Kaiira enney
YaAepiciHiH
TYPaKTBUIBIFBI
MEH 3KOJIOTHSIIBIK,
AHBIKTANIBI;
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OTbIH TAM 7: bapmara Dueprus enpipicinin  |banamansl sneprus |CryneHTTep
JHEPreTHKachl |ap3aH, CeHIMII, KaHa acay, KO3/IepiH KojaHy |Oanamaiibl
TYPAKTHI KOHE SHEPIHs TAaCHIMANIIAY  |apKBUIBI OTHIH SHEPIHs KO3/epiH
3aMaHayu SHEPrus HbUIapAblH XUMUSJIBIK (SHEPI€TUKACBIHBIH nai«'l;[anaﬂy
Ke3/IepiHe Ko KacHeTTepiH 9KOJIOTHSUIBIK apKbUIbI OTHIH
HKETKI3Y KaKCaApTy HKOHE TYPaKTBUIBIFbIH OoJalakTarpl
SHEPIHSHBIH THIMII  |apTThIpy OOMBIHINIA |IKOIOTHSIIBIK

Macelielepi
LIy JKOMIAPBIH

naiiasaHbuIy bIH
KaMTaMachl3 eTy

HaKTBI 3epTTey
JKYPri3im, XKoOaIbIK

OCBI T1OH asChIH/IA azipaey; AHAJIUTUKAJIBIK
KapacTbIpPbLIA/IbI. TYpFbLIA
Mpicalibl, CyTeK TaJanapl;

JHEPTUACHI HEMECE
OnomaccanaH OTHIH
aJTy TeXHOJIOTHSIAPEL.
KannpIkce3 Hemece
TOMEH KaJIABIKTHI
€HTi3Y, KaChUT XUMHUSI
MIPUHIHIITEPiH
naliganaHy apKbUIbI
OHJIIpiC TIeH TYTHIHYIBI
OHTaWJIaHBIPY
JKOJJIAPBIH 3ePTTeY

TAM 12: XKayantsl
TYTBIHY XSHE OHIPY

XUMHSIBIK TEXHOJOTHs ToHI OOWBIHIIA Kejeci Oip JOpICTIH MbICAbI
peTiHae « AJIOMUHUII OHIIPY» TaKbIPBIObIH anmyFa Oonaabl. [lopic 6apeickiHaa
aJNIbIMEH ATIOMHUHUN OHIIPICIHIH SKOJOTHSIIBIK ocepiepi OipHelre MaHBI3IbI
aCTMeKTUIepal KaMThIN KEHIH OChI OHJIpICTErl TYPaKThl JaMy MaKcaTTapbIMECH
OaliaHpICBIH ~ Kepyre Oonaapl. AJIOMMHUN — OHAIPICIHIH  SKOJIOTHUSJIBIK
ocepenepine kenecinep xaranpl: CO. mbrapeiaasuIapsl (Hall-Héroultmpomneci
Ke31H/Ie KOMIPTET1 aHOATAPBIHBIH TOTHIFYbl HOTHKECIH/IE allTapiIbIKTal Kejemie
KoMIpKbIIKbUT Ta3el (CO2) mibiFapbuiafel. byl MapHUKTIK Ta3mapibiH Oipi,
KJIUMAT e3repiciHe bIKnan eteai.), bokcut kanasikTaps! (Bayer mporeci ke3inae
naiga 0onaTblH OOKCUT KaJAbIKTaphl — KbI3BIK OAJIIIBIK, SKOJIOTUSIIBIK JKaFbIHAH
npobiemansiK. by kanabikrap: XKepriikri 3kocucremManapra, Cy Ke3/epine )KoHe
TOTBIPAKKa 3UsH KenTipyl MyMKiH. XKorapel pH (ankanus) aeHreii, XMMHSUIBIK
3aTTapAbIH 00JIyBI (MBICAJIBI, ATFOMUHUHN, TEMIP, HATPUN) KEPTUTIKTI Grropa MeH
¢dayHnanbl 3akpIMaaybl MYMKiH.), Cy pecypctapbiHa acep (CyablH J1acTaHybl:
Bokcutti enjgey OaphichiHIa TMalilaJaHbUIATPIH XUMHUKATTap, Cy KO3JepiHe
TYCYl MYMKIH, OYJI )KEpPTiJiKTI Cy pecypcTapblHbIH JIACTAHYbIHA aJIbIN KEJIE/I].
Cy TyTbIHYBI: AJIOMUHHMIA ©HAIPICI CYJIBIH KOI MOJIIepe KYMCATYbIH KaXKeT
eTei, Oyl JKEepPrulKTi Cy KOpJapblH KbICKapTajbl.), TOMBIPAKTBIH JIACTAHYBI
(©npipic mporectepi MeH KalIbIKTapAbl AYphIC OackapMay HOTHIKECIHIE,
aybIp MeTaJlapablH (MBbICANbI, ATIOMUHUN, KaAMUN) TONBIPAKKA TYCYl MYMKIH.)
DKOJIOTHSIJIBIK aCTIeKTUIEpMEH Oipre KeJeciied QJIEyMETTIK acHeKTiIepal e
Kepe ajambl3. AJIOMUHUNA OHIIPICIHIH SKOJOTHSUIBIK dcepiepl >KEPriTKTi
TYPFBIHJIApFa J1a dCep eTelli, MbICAJbI, JEHCAYIbIK MJIcesenepl, IKOIOTHIIBIK
Jaymap JKoHe eMip CYpy CarachbIHbIH TOMEH/IEYI.

XUMUSIBIK TEXHOJOTHS TMOHI OOWBIHIIA TYpPaKThl JaMy MaKcaTTapblH
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KIpIKTipe OTBIPBII JKacallFaH JI9picTepl, ceMUHap cabakTapbiH AOail aTbIHaFbI
Kazak ¥arreik [lemarorukainblk yHUBEPCHUTETIHAE «XHMMHUSIBIK TEXHOJIOTHUS
Kypchl OOMBIHINIA MpaKTHKaga 3epTTey jKacaml KepHiK, Oyl 3eprrey OapbIChiHA
«X¥UMHMsD» MaMaH/IbIF bIHBIH TOPTIHIII KYypPChI O1J1IM aJTyIbLIaphl KATHICTHI. 3epTTEY
OOlBIHINIA aJAbIMEH CTYAEHTTEpJEH cayalHama ojici OoWbIHIIA CypakTapra
xayan anjelk. CayaimHama HOTHKeC OOMBIHIIA OUTIM alyIIbUIapAbIH CEKCEH
MalbI3IaH aCTaMBIHBIH TYPAKThI IaMy MakcarTapbl Typaibl OutiMaepi 0ap.

Typaxrser jamy Makcarrapsl (SDGs) Typabl
cizmiH OUTIMIHI3 KaHOaH aeHrelne?
40

30
20

10

0

Z)_-‘ ‘b_-' \_-' ZJ"
& + < S
< 4 S

&

ot .. ¥ + ¥

TypakTel gamy MakcarTapel (SDGs) Typaiis! Ci3aiH OUTIMIHI3 KaHIAI AeHTeil. ..

Cyper 1 - CayaniHaMaHBIH OipiHILI CYpaFbl

CayanHamara KaTbICKaH PECHOHACHTTEPIIH  KOMIIUNIT  XUMUSIIBIK
TexHonorusra Kareictl TIIM 12 JKayanTel TYThIHY MEH ©HAIPICTI epeKIe ararl
oTTi. ByJ1 MaKcaT XUMHSITBIK OHAIPICTIH TYPAKTBUIBIFBIH, 3USH/IbI KAJIIBIKTAPIbIH
a3arobIH )KOHE pecypceTapanl YHeMaey i kKamtuasl. Conmait-ak, TJAM 9 UnnycTpus,
WHHOBAIIMS KoHEe MHPPAKYPBUTBIMIIBI AaMbITy skoHe TJIM 7 Kon xeTimui sxoHe
Ta3a YHEPrHsi MAaHBI3bI JCT CaHAIIbI €KeH JKoHEe OYJI MaKcarTap LIbIH MOHIHJIE
XUMUSIIBIK TEXHOJIOTHUS TIOHIMEH THIFbI3 0alIaHBICTHI.

Cia "Xumusnblk TexHonorus" naHiHiK TypakTbl faMy MakcaTTapblHa kaHaam ynec Kocybl MyMKiH aen
onnaincbla?

Pecypctapasl TMiMAI nainanany, ..
Pecypctapab THiMAl naidnanaxy,
PecypcTapabl TUiMA naitfanaty
PecypcTapabl TMiMal naitganauy, K.
OKOMOMMAMNBIK Ta3a eHAIPIC NPOLEC. ..
PecypcTapael TviMAI naiganaty,...
Pecypctapabl THiMAI nadnanaxy,...
Pecypctapasl TWIMAI naiAgananxy, ...
SHEprUAHbI YHeMAEY XKaHe TUIMA...

KanabikTapas! KailTa eHaey KaHe. .. =

3KonomsnbIK Tasa eHAipic npoLiec

Pecypcrapasl THiMai nafnanany,...
Pecypctapasl TMiMAi naidnanany,...

Pecypcrapas! TviMai naiganany,...
0 2 4 6 8

Gi3 "XUMUSINbIK TEXHOMOMS" NSHIHIK TYPaKTLI AaMY MaKCATTapbIHA KaHOAll YT KOCYbI MyMKiH AN OANANCEI3? — KONUYECTBO

Cyper 2 - CayarHamMaHBIH €KIHIII CYpaFbl
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Hopic xoHe cemHuHap cabakTapbl OapbIChbIHAA aTalfaH TaKbIPBIITAP
OolpIHIIA OLTiM alymbulap Kenecifed TamnchlpMa TYpPJAEpiH OPBIHIAIBI.
Hotwxecinne cTyneHTTep TYpakThl Oonamiak YIIiH KacaWThlH dpEKeTTepMEH
KOCAaThIH YJIECTEPIHIH KAlllaJIbIKThI MAHBI3/IbI €KeHIIT1H TYCI1HE aabl. OCBl OTUITeH
TaKbIPBINITAp )KOHE TYPAKTHI JaMy MaKcaTTapbl HET131H 1€ O1TiM almyibliap aiiarsl
3epTTey TaKBIPHINTAPBIH aJbII 63 XKoOajmapblH kacayna. Jlopic jkoHe cemHuHap
cabaxkTapbiHaH OypbIH KIIIITIpiM cayaJlHaMa >KYpPri3y apKbLibl TaKbIpblITapaa
OepiireH eHIIpic calalapbIHBIH SKOJOTHUSIBIK ACIEKTUIepiH MIenry OOWbIHIIA
OlTiMIepiH TEKCEPII alJbIK, OHBIH HOTHXKEC1 TOMEHJIET] CypeTTe:

CizaiH oMbIHbI3LWA, XMMUATNLIK TEXHOMOIMA canacbiHaarb
MamaHgap TYpakTbl AaMydbl Konaay YiliH KaHoal spekeTTep...

YKaHapTeinaThiH pecyp. .. ==

1.5%

YaHapTeinatblH pecyp... —
6,19

TexHONoruAnapabl a.. .

10,6%

TyYTLIHYLILINAP MEH OH. .
9,1%

KaHapTbinaTbiH pecyp. ..
9.1%

YKaHapTeinaTbiH pecyp. ..
6,1%

¥KaHapTbinaTelH pecyp. ..
10.6° TexHonornanapael Xa...
9,1%

TexHonoruanapas! Xa.. .

7,0%

DKOMNOTHANLIK CTaHAAP. ..
6,1%
aHapTeinaTbiH pecyp. ..
3,09

TexHonornanapasl Xa. ..
16,7%

Cyper 3 - CayanHama Cyparbl

TypakTel JamMy MakKcaTTapblH XMMHSUIBIK TEXHOJOTHSIFA KIPIKTIpY TEK
CTYACHTTEpAIH OUTIMIH apTTBIPYMEH LIEKTEIMEW i, COHBIMEH Karap OJIap.bl
OoJamraKTa oCchl caia arbl MAMaH 1ap PETIHE dJIEM/IIK SKOJIOTUSITBIK MOCeTeNIepre
Kayarn Oepyre naWbiHIaWapl. MyHOail wuHTerpamus OUTIM  amylIbUIapAbIH
OKOJIOTUSUTBIK CaHA-CE3IMIH KaJbIITACTBIPBII, OJAapAbIH OoNlaliakTa >KYMBIC
OpPHBIHJIA TYPAKThl JlaMy KaruJaTTapblH YCTaHYBbIHA BIKIAJ eTedi. bysr Tocin
OKBITYy TPOILIECIHIE WHHOBALUATIAPAbl E€HTi3y MEH OKYIIbLIApIbIH KociOu
OUTIKTUTITIH apTThIpyFa OaFbpITTaTFaH. XUMUSIIBIK TexHojorusgaa TJIM-abt
KOJIJIaHY CTYJACHTTEpre TYPAKThl OHIIPIC JKYHEIepiH KypyFa KOHE IKOIOTHSITBIK
TYPaKTBUIBIKTHI KOJIJIayFa MYMKIHJIIK Oepe/i.

KopbITbIHABI

TypakTbl 1aMy MaKcaTTapbl MEH XUMUSUIBIK TEXHOJIOTUSTHBI HHTET paLusiiay
— Oyt Oinim Oepy KyieciHiH )kaHa Kajambl. MyHIail HHTErpaust CTYASHTTEPIiH
TeK XUMHUSJIBIK OUTIMIEpiH MaMbIThII KaHa KOWMal, OJIapAblH QJIEMJIIK
Mocelenepre, acipece 3KOJOTHUIBIK Kayil-KaTepiepre AEreH ayarKepLIUlirid
KymeiTeni. bonamak XuMHs MaMaHIAPbIHBIH TYPAaKThl JaMy HJesUIapbIH
MeHrepyi KazakcTaHHBIH SKONOTHSIIBIK JKOHE SKOHOMMKAJBIK TYPAKTBUIBIFBIH
KaMTamachbI3 eryre biknan ereai. Oceuiaiima, 6imim 6epy yaepici men TIM
apaceIHAarel OaifaHpic OUTIM adyIIbUIApIbl KOCIOM TYpFBIAA FaHa eMec,
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aJlaMreplIUTIK TYPFhICBIHAH 1a TopOueneyre MyMKiHAIK Oepesi. Ochl 3epTTeyiMi3
OOMBIHIIIA alJaFbl YaKbITTa «XHUMHSUIBIK TEXHOJOTHS» IoHI OONBIHIIA >KaHa
OKBITY TIOHIH Kacaybl )KOCIApFa aJIbIl OTBIPMBI3.

XUMUSTIBIK TEXHOJIOTHUS KypChIH TypakThl aamy wmakxcartapel (TIM)
HETi31H/Ie MHTETpalUsIay CTYICHTTEPAIH TEeK KOCiOM KY3bIPETTUIITH apTTHIPHIT
KaHa KoWMail, onapAasl 3aMaHayW OSKOJIOTUSIIBIK, OJKOHOMHUKAJBIK >KOHE
QJIEYMETTIK MAcelesep/ii MIenIyre KaThICyFa BIHTAIAHABIPATHIHBIH aTal OTKEeH
KOH. XHUMMSUIBIK TexHonoruss moHiHe TJ[M eHrizy apKpUIbl OKBITY YAepici
MHHOBAIMSIIBIK CUTIATKA Ue 00Ja bl )KOHE TYPAKTHI JaMy HesIapbiH KOJIIaHThIH
MaMaHJapAbl MaiibiHaayFa bIKman ereni. COHBIMEH Karap, Oyl CTYICHTTEpIiH
KpEeaTHBT1 >KOHE ChIH TYPFBICBIHAH OWJIAay JaFAbUIapblH, KOMaHJAJbBIK >KYMBIC
icTey JKoHe KypJeni npobieManap sl KeIeH 11 [Ny KaOiIeTTepiH HbIFauTaIbl.
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HUHTEI'PAIIA KOMIIOHEHTOB HEJIEI71 YCTOMYUBOI'O
PA3BUTHUSA B IIPEITIOJABAHUE XUMHUHU
Myxam6eranuena 3.111.", Kopran6aesa XK.K.?, Mykaraepa XK.C.?
“123Kazaxckuit Hanmonaspublit [legarornyeckuil yauBepcureT uM.Abast,
Anmarel, Kazaxcran

AnHoTanus. B crarbe mogpoO6HO paccMaTpuBarOTCs BOIIPOCHI HHTETPAIlUN
«leneit ycroitunBoro pazsutus» (LIYP) B mpomecc oOydeHHS XUMHUYECKOM
TEXHOJOTUU. AHATU3UPYIOTCA 1EIH, TECHO CBS3aHHbIE C XUMHUYECKOUH
TEXHOJIOTHUEH, U TpeiararoTcs 3peKTUBHBIC CIIOCOOBI X peann3aliui B chepe
oOpa3oBanus. B yacTHOCTH, HIUPOKO OOCYXAAIOTCSI OCHOBHBIE IPHHIIMITBI
3€JICHOM XUMHUHU, WHHOBALIMOHHBIE METOJbl, HAMpaBJICHHbIE Ha pa3BUTHE
YCTOWYMBOTO TPOU3BOJCTBA, M OCOOCHHOCTH WX MPUMEHEHHUS B y4eOHOM
npouecce. Taxke yaensercs oco0oe BHUMAaHHE 3aJaHUSM, HaNpPaBICHHBIM
Ha pa3BUTUE Y4YEOHBIX M IMO3HABATEIILHBIX HABHIKOB CTYJACHTOB B Ipollecce
o0yuyeHUs XMMHMYECKOM TexHOJoruu. B wuccienoBaHuM paccMaTrpuBaeTcs,
KaK MeToJpl, OCHOBaHHble Ha I[[YP B Kypce XHMMHUYECKOH TEXHOJOIHUH,
CIOCOOCTBYIOT (POPMHPOBAHHIO SKOJOTUYECKONH OTBETCTBEHHOCTH CTYICHTOB,
WX CTPEMJICHUIO BHECTH BKJIAJl B YCTOWYMBOE COIMAIBHO-DPKOHOMUYECKOE
pa3BUTHE CTpPaHbl U pellaTh IIo0albHBIE SKoJOorHueckue mnpoodnemsl. Kpome
TOTO, MPOBOAMUTCS aHaMu3 3()(PEKTHBHOCTH METONOB OOYYECHHS, OCHOBAHHBIX
Ha TMPUHIMIIAX YCTOWYMBOTO PA3BUTHUS, B Pa3BUTUU MPOGECCHOHATHLHOMN
KOMITETEHIIMN oOydaromuxca. B cTarbe mpeacTaBieHbl pe3yabTaThl OMpoca
no I{YP u npuBeneHsl miaHbl JEKUUA U CEMHUHAPOB IO HECKOJIBKUM TEMaM,
pa3pabOTaHHBIX B paMKaX Kypca «XHUMHUYECKash TEXHOJOTHs». OJTHU 3aHATHUS
ObUTH MPUMEHEHBI B XOJI€ UCCIIEOBaHUA, U UX 3()()EKTUBHOCTH OLIEHUBANACh
[0 M3MEHEHHUSIM B Y4YEOHBIX IOCTIIKEHHSX CTYICHTOB M HX JKOJIOTHYECKOM
B3mIsiAe. Pe3ynbrarel onpoca Mo3BOJIWIM CPABHUTHh YPOBEHb 3HAHUH CTYJIEHTOB
no u nocie BHeapeHus LIYP B oOyuenue. PesynbraTsl ncciaeoBaHus OKa3aiu,
yro uHTerpaus L[YP B yueOHblIi nporecc urpaet BaXHYyIO poJib B MOBBIIICHUH
MPEAMETHBIX U HKOJIOTUYECKUX KOMITIETCHITNI CTYyJIEHTOB B 00J1aCTH XUMUYECKOM
TexHosnoruu. Kpome Toro, 3ToT moaxoa cnocoOCTBYeT COBEPIIIEHCTBOBAHUIO MX
npodeccruoHaNbHOMN MOATOTOBKHU U PA3BUTHUIO HABBIKOB IPUMEHEHUS TPUHIIUIIOB
YCTOMYMBOTO Pa3BUTHSI HA MPAKTHKE.

KiroueBble ci10Ba: ycToiuMBOE pa3BuTHE, 00pa3oBaHue, 3aa4l 00yueHus,
XUMHYECKasi TEXHOJOTHS, KAYeCTBEHHOE 00pa3oBaHUE, XUMHUS, IKOJIOTUIECKOE
CO3HAHUE, METOIBI
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INTEGRATION OF SUSTAINABLE DEVELOPMENT GOALS
COMPONENTS IN CHEMISTRY TEACHING
‘Mukhambetaliyeva Z.!, Korganbayeva Zh.2, Mukatayeva Zh.?

*123 Abai Kazakh National Pedagogical University, Almaty, Kazakhstan

Abstract. The article discusses in detail the issues of integrating the
“Sustainable Development Goals” (SDGs) into the process of teaching chemical
technology. It analyzes goals closely related to chemical technology and proposes
effective ways to implement them in the field of education. In particular, it
broadly discusses the basic principles of green chemistry, innovative methods
aimed at developing sustainable production, and the specifics of applying them
in the educational process. Special attention is also given to tasks designed to
develop students’ academic and cognitive skills during the teaching of chemical
technology. The study examines how methods based on the SDGs in the chemical
technology course contribute to forming students’ environmental responsibility,
their desire to contribute to the sustainable socio-economic development of the
country, and to solving global environmental problems. Furthermore, the article
analyzes the effectiveness of teaching methods based on sustainable development
principles in the development of students’ professional competence. The article
presents the results of a survey on SDGs and provides plans for lectures and
seminars on several topics developed within the framework of the “Chemical
Technology” course. These classes were applied during the research, and
their effectiveness was evaluated based on changes in students’ academic
performance and their environmental perspectives. The survey results allowed
for a comparison of students’ knowledge levels before and after integrating SDGs
into the curriculum. The findings of the study show that integrating SDGs into
the educational process plays an important role in enhancing students’ subject-
specific and environmental competencies in the field of chemical technology.
Moreover, this approach helps improve their professional training and develops
their skills in applying sustainable development principles in practice.

Keywords: sustainable development, education, teaching objectives,
chemical technology, quality education, chemistry, environmental consciousness,
methods
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BLENDED LEARNING IN FOREIGN LANGUAGE CLASSES IN
HIGHER EDUCATION INSTITUTIONS
*Kosmuratov A.U.!, Shingareva M.Y.%, Smanova G.1.>
*123South Kazakhstan Pedagogical University named after Ozbekali
Zhanibekov, Shymkent, Kazakhstan

Abstract. The purpose of the scientific article is to study the conditions
necessary for the effectiveness of various blended learning models in teaching a
foreign language in higher education institutions. The blended learning method
allows developing the educational process for university students by combining
traditional learning and digital resources.

Blended learning is a pedagogical approach that is a direction of quality
education in modern educational practice. The scientific article examines
pedagogical strategies and technological tools used in various blended learning
models.

In the course of writing the scientific article, an online survey was conducted
among university teachers and students. 100 people took part in the survey. The
purpose of the study is to compare existing blended learning models through a
survey and qualitative analysis.

The scientific article aims to identify various types of blended learning and
their effectiveness in teaching foreign languages. The purpose of the research
work is to study the effectiveness of blended learning approaches in teaching
foreign languages, as well as their impact on students’ motivation and academic
performance.

The study used qualitative and quantitative methods, including theoretical
analysis and a review of scientific research on blended learning.

The practical value of the research work lies in studying successful blended
learning methods that improve foreign language proficiency. The analysis of the
article is aimed at identifying the results of combining digital tools (such as video
conferencing, mobile applications, and online platforms) with traditional teaching
methods to improve communication skills and deepen language skills. Scientific
recommendations suggest that combining traditional and digital teaching methods
at the university will help teachers optimize the learning process.

Keywords: blended learning, foreign language, higher education,
pedagogical approach, education, pedagogical methods, teaching foreign
languages, communication skills
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Introduction

Higher education is undergoing a period of rapid evolution, precipitated by
the advent of digital technologies and the evolution of learning styles. In recent
years, blended learning has been incorporated into the educational process,
particularly in the context of foreign language instruction. The blended learning
method facilitates the enhancement of the educational process for university
students by integrating traditional learning methodologies with digital resources.
The extant research is predominantly focused on digital tools and individual
teaching methods, necessitating a comprehensive study of the types of blended
learning. A systematic analysis of pedagogical strategies and technologies in
various blended learning models remains necessary.

The novelty of the study lies in its focus on enhancing the efficacy of foreign
language instruction in the era of digital education, a pressing concern that
underscores the significance of the topic. Given the potential lack of motivation
among students when engaging with conventional educational methods, a blended
approach has been identified as a strategy to enhance motivation for learning,
thereby addressing the diverse needs and preferences of each student.

The objective of the present study is to examine the efficacy of blended
learning methodologies in the context of foreign language instruction, with a
particular focus on their impact on student motivation and academic achievement.
The present study employed a combination of qualitative and quantitative
methodologies, encompassing theoretical analysis and a comprehensive review
of extant scientific research on the subject of blended learning. The hypothesis
posits that the implementation of specific blended learning models (e.g., rotation
models and flipped classrooms) will facilitate more effective foreign language
acquisition in comparison to conventional methods. It is further hypothesized that
the integration of digital technologies with face-to-face learning methodologies
will enhance students’ motivation levels and refine their language skills.

The scientific significance of the study lies in the systematization of
knowledge about the types of blended learning and their role in teaching foreign
languages. The practical significance of this study lies in its ability to develop
recommendations for choosing the most effective methods and tools to help
university teachers optimize the educational process.

Building on the basic model proposed by Graham and Curtis this analysis
highlights how blended learning can be specifically adapted for language courses
[1]. Graham emphasizes that the success of blended learning depends on the
harmonious integration of face-to-face and online components that complement
each other rather than being mutually exclusive. Further insights are provided by
Horn and Staker who highlight the importance of personalizing the educational
experience [2]. They argue that blended learning provides a more adaptive
approach to education by accommodating students’ different paces and learning
styles, which is particularly relevant in language education where personalized
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approaches to developing speaking, writing, reading, and listening skills are
needed. Allen, Seyman, and Garrett also noted that the adoption of blended learning
in higher education significantly improves student satisfaction and academic
achievement [3]. They argue that the implementation of blended learning entails
not only methodological changes but also a re-evaluation of the educational
structure itself. Bridges and Botelho explored cultural differences in the perception
and effectiveness of blended learning across countries, highlighting that different
cultural contexts require tailored approaches to blended learning, emphasizing
the need for cultural sensitivity when delivering courses to international students
[4,5]. McComas discusses the practical challenges of implementing blended
learning, including technical barriers, resistance from faculty and students, and
the need for high-quality educational resources [6,7]. Successful implementation,
the study suggests, requires significant initial investment and ongoing support
from institutions [8].

Current research in the field of language education highlights the growing
importance of blended learning (BL) as an effective model for training future
language teachers. In the post-pandemic reality, special attention is paid to
technologies that allow the educational process to be adapted to the diverse
needs of students. According to Nassar et al. blended learning contributes
to the expansion of accessibility of education, personalization of the learning
process, and the formation of an active learning environment [9]. These aspects
are especially relevant in English language teaching, where it is important to
take into account the individual styles and interests of learners. The study also
found that the BL format can reduce academic attrition rates and increase student
satisfaction due to a more flexible and comfortable learning environment.

Blended learning promotes individualization of the learning process,
allowing students to work at their own pace and in accordance with their personal
needs. This approach develops students’ independence and creates conditions
for the formation of sustainable self-learning skills, which are necessary in
the context of continuous professional growth [10]. E-learning in general has
become a powerful catalyst for the development of the educational process due to
technological advances and extensive communication capabilities. However, an
empirical analysis conducted using student questionnaires and teacher feedback
analysis found that blended learning is the most balanced and effective approach
compared to fully online courses, including massive open online courses
(MOOCs) [11].

According to the study, blended learning contributes to higher levels of student
satisfaction, as it combines the flexibility of digital platforms with the benefits of
live communication and pedagogical support [12]. Moreover, this format stimulates
the development of self-determination and individual advancement skills in the
educational process in students - key components of successful foreign language
acquisition in the modern educational environment [13].
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Blended learning shows significant promise for improving the quality
and accessibility of foreign language education; its effective implementation
requires a holistic strategy that takes into account the specific characteristics of
the institution and the active involvement of both faculty and students [14,15].

The integration of digital technologies in educational settings, often termed
“blended learning,” is predicated on the notion that it will facilitate more profound
engagement with course material and promote active participation in the learning
process. The rotation model enables students to address language challenges at
their own pace in an online environment. The flipped classroom format optimizes
instructional time for interactive communication and practical language exercises,
which are pivotal for cultivating communicative competencies. This combination
has been shown to enhance learning outcomes and increase student motivation,
thereby empowering students to exercise greater agency in their learning and
providing a visual representation of their progress.

Methods and materials

The present study is predicated on a combination of qualitative and
quantitative analytical methods, including the analysis of educational and
methodological reviews of scientific research on blended learning, as well as
the study of online materials and systems for teaching foreign languages. The
empirical method entailed the administration of a survey to a sample of 100
participants. The data, which included 19 questions in Kazakh and Russian,
were made available to all respondents. The data and results of the survey were
processed and incorporated into the article’s findings.

The survey was administered online at the following institutions of higher
education:

1. The institution is referred to as South Kazakhstan Pedagogical University,
which is named after Ozbekali Zhanibekov. The participants in this study were
teachers of the English language department.

2. The Central Asian Innovation University invites students currently
enrolled in the third and fourth years of its Foreign Language specialty, offered
by the Department of Languages and Literature, to apply for the following
scholarship.

3. The implementation of blended learning in the instruction of foreign
languages by secondary school teachers has been identified as a salient feature of
the “smart” school. The anonymous nature of the survey ensured the impartiality
ofthe responses. In response to inquiries concerning the merits of blended learning
and its impact on the cultivation of speaking skills, respondents were prompted to
select one or more response options. This methodology enables a comprehensive
study and assessment of the capabilities and limitations of contemporary blended
learning methods, as well as the suggestion of optimal utilization in the higher
education system.
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Discussion

The use of the flip classroom model in blended English language teaching
in higher education is an innovative approach that can radically transform the
process of learning a foreign language. This method allows you to rethink the
traditional roles of teacher and student, focusing on active student activity during
classes and on the effective use of extracurricular time. The flip classroom
restructures the standard distribution of the learning process time, transferring the
transfer of information to the online space, which frees up class time for practical
work. This allows students to actively apply language skills in discussions,
project work and interactive exercises under the direct guidance of the teacher.
Pre-familiarization with new material at home with the help of video lessons
and other digital resources helps students better prepare for classes. This allows
you to use class time for in-depth study of complex topics and the development
of critical thinking. The flip classroom makes intensive use of technological
resources for pre-teaching, which ensures a deeper understanding of the material.
Videos, interactive modules and online testing enrich the learning process and
make it more exciting. Flip class requires students to be active and self-directed
learners, which develops self-organization and time management skills, which
are key competencies in the modern world.

Table 1: Results of SWOT analysis

RM FC

Strengrhs: Wealnesses: Strengths: Wealmesses:
Flexibility: Technology In-Depth Requirements for
Increase stdent Reliance; Understanding; student self-
activity and Requirements for | Active learming and | discipline and
engagement; student self- interaction; motivation:
Effective use of discipline: Flexibility m | Technology
teaching resources. |Need for Teacher |learming; Dependency;

Training and Effective use of|MNeed for technical

Education teaching resources. |skills and teacher

traiming.
Opportunities: Threats: Opportunities: Threars:
Incorporating new | Budgetary Increasing Technology
educational constraints, educational access; | ghtches:
technologies; resistance to integrating Budget Constraints
Increasing change. and contemporary
educational technical glitches. |educational
accessibality; and technologies; and
creating working on
multidisciplinary interdisciplinary
curricula. projects and
collaborations.
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A SWOT analysis of two university strategies for blended English language
teaching — the rotation model and the flip class — allows us to identify parallels
and differences in their application, as well as their advantages and disadvantages,
opportunities and threats.

Both models offer students flexibility in learning and the opportunity to
adapt the process to individual needs, managing their time and resources. The
models encourage active student participation through practical classes, group
projects and discussions, improving learning and communication skills. Both
models require the integration and use of modern educational technologies,
which allows for innovative approaches to teaching.

There are also differences between these teaching methods. The rotation
model often involves changing the type of activity within one lesson, while the
flip class transfers theoretical training to after-school time, leaving the classroom
for in-depth work.

While both methods require a high degree of self-discipline from students,
the flip class relies more on students’ prior self-preparation.

In the rotation model, the teacher is more actively involved in organizing
various activities during the class, while in the flip class, the emphasis is on the
role of a mentor and moderator during practical sessions. Both models encourage
better learning as they give students the freedom to learn at their own pace and
in their own way.

The use of modern educational technologies can make the learning process
more interactive and exciting.

Another big threat is the fact that high dependence on access to the Internet
and technological resources can become a barrier in less developed regions. Both
methods require a large share of self-study and self-discipline from students,
which can lead to uneven learning among students compared to the traditional
teaching method.

According to research, both approaches have much to offer to modern
English language teaching in academic settings, but their successful application
and use require rigorous preparation, teacher training, and infrastructure support.

Results

The blended learning rotation model alternates traditional classroom
instruction with independent online work. This model can be broken down into
different formats, such as station rotation, where students rotate between different
classroom activities including online assignments, and individual rotation, where
each student completes their own study plan [6].

The flipped classroom model introduces students to new course material
at home through video tutorials and other digital resources, while setting aside
class time for in-depth study of the topic, discussions, and instructor-led practice
exercises [7].
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According to research the rotation model can dramatically improve learning
by giving students customized attention and allowing them to grow at their own
speed [8].

This approach allows students to adapt to different learning formats at a high
level. And the blended learning format can guide them to a deeper understanding
of complex concepts through active and in-depth discussions.

This method allows for quality feedback and requires students to actively
engage with the content of the task with the participation of the teacher. This
method encourages students to think critically and apply knowledge practically.

And the rotation method can provide a variety of learning activities. In
addition, it encourages students to take responsibility for their own knowledge.
This can strengthen the cooperation between the student and the teacher in the
learning process. However, when using this method, strict control by the teacher
and clearly defined learning objectives are required. This can optimize the
learning period.

In the rotated classroom format, students are actively involved in solving
case problems by discussing practical tasks.

This method helps students to understand the content of the task at hand in a
deeper way. However, it is known that some students have difficulty understanding
the topic in advance. This reduces the quality of students’ independent work. The
use of rotation during classes is largely determined by the objectives of the course,
its content and the students’ learning abilities. Both of these methods have their
advantages and disadvantages. It is also worth noting the importance of training
and professional support through teacher development when implementing new
methods. This is due to the fact that teachers have to quickly adapt to changing
teaching methods and learn to successfully use the advantages of each model.

The survey was conducted using the empirical method, and involved 100
students and teachers of foreign languages. All respondents had access to data
containing 19 questions in Russian and Kazakh. Comparative analysis is used to
study how different blended learning methods differ in effectiveness. Statistical
methods of data processing: quantitative assessment of respondents’ answers and
identification of the most effective procedures.

According to the survey results, to the question “Does the use of blended
learning help improve foreign language skills?” the overwhelming majority of
respondents (93%) believe that the use of blended learning helps improve foreign
language skills, while only 7% of survey participants are of the opinion that this
method does not have a positive effect. The hypothesis is that the use of certain
blended learning models (for example, rotation models and flipped classrooms)
will contribute to more effective acquisition of a foreign language compared to
traditional methods, and the active use of digital technologies in combination
with face-to-face learning will increase students’ motivation and improve their
language proficiency. According to these statistics, blended learning, which
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combines traditional teaching methods with digital tools, is widely trusted as a
successful way to acquire a language.

We can see that the majority of survey participants answered “yes” to
the question “Is it necessary to use Internet resources and web tools in foreign
language classes in schools and universities?” When answering the survey, the
vast majority of respondents (97.8%) noted the need to use the Internet and online
resources in teaching a foreign language. 2.2% of respondents considered the use
of the Internet and online resources unnecessary.

The survey showed that the answers of respondents to the question “What
web tools do you often use in your work?” showed the following indicators:

Digital tools and modern technologies are considered important for the
learning process, as they provide wider access to relevant educational resources,
diverse learning experiences, and more effective language acquisition.

The survey results show that 68.1% of respondents use YouTube, 38.3%
of respondents use Quizlet application, 25.5% of respondents chose the Padlet,
21.3% of respondents use the Miro Whiteboard as an effective teaching tool.

As aresult, the survey showed that teachers improve the quality of teaching
by using platforms to teach students foreign languages.

100,00%

68,10%
66,00%

38,30%

25,50%
21,30%

YouTube

Kahoot
Quizlet 0,00%
Padlet

Miro board

Diagram 1 - Result of answer to the question: « Which web tools do you
use most often in your work?»

Additionally, teachers have the added benefit of monitoring student
progress and offering timely support through the rotational blended learning
model. Analytics technologies built into online platforms provide real-
time tracking of student assignments and performance, allowing for prompt
adjustments to curriculum and teaching. The flexibility inherent in the rotational
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model also makes learning materials more accessible to a wider range of learners,
including those who would otherwise find it difficult to attend regular classes
due to personal or professional commitments. This strategy thus contributes
to the creation of a more inclusive learning environment and the expansion of
educational opportunities.

Conclusion

In the final section of this scientific study, we will present the primary
findings regarding the impact of the rotation and flipped classroom models on the
instruction of foreign languages in higher education institutions.

The findings indicate that blended learning, a pedagogical approach that
integrates diverse instructional methods, enhances students’ foreign language
proficiency and acquisition to a greater extent than traditional teaching methods.
The implementation of the blended learning method has been demonstrated
to result in a substantial enhancement in academic performance and student
motivation within the learning process. These pedagogical approaches facilitate
students’ engagement with academic material, promote active learning, and
cultivate independent work competencies, which are pivotal for effective language
acquisition. The merits of these methodologies include the personalization of
the learning process, flexibility in planning study time, active involvement in
real activities, and effective use of educational technologies. This initiative will
contribute to the creation of an inspiring educational environment.

The findings of the present study demonstrate the relevance and effectiveness
of blended learning in higher education institutions. The study demonstrated that
the utilization of practical tools, contemporary technologies, and digital tools is
not merely an ancillary instrument; rather, it constitutes a pivotal component of
the teaching methodology. These tools have the potential to function as effective
instruments in the acquisition of a new language. The study elucidated issues
such as dependence on technological infrastructure and the high demands on
students’ self-discipline.

These issues necessitate a meticulous approach and the involvement of
educational institutions. The integration of contemporary educational technologies
and the augmentation of access to quality education through online components
are precipitating novel opportunities for the development of language learning.
This phenomenon necessitates further research.
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CMEIIAHHOE OBYYEHUME KAK BUJI METOAKHA
MNPENNOJABAHUSA NTHOCTPAHHBIX SI3bIKOB B BBICHIINX
YUYEBHbBIX 3ABEJIEHUSX
*KocmyparoB A.VY.!, llunrapesa M.10.2, Cmanosa ['1.?
*123105kH0- 0kHO-Ka3axcTaHCkuil e1arornuecKuil yHuBEpCUTET UMCHU
O36ekanu JKanuoexosa, IlIsiMkenT, Kazaxcran

AHHOTanus. llenpr0 HayyHOM CTAaTBHU SBISAETCS W3Y4YEHUE YCIOBUU,
HEOOX0IUMBIX 17151 3(p(PEKTUBHOCTH Pa3INYHBIX MOJENIEH CMEIIaHHOTO 00yUeHHSI
MIPY IIPENOIaBaHU M MHOCTPAHHOTO SI3bIKA B BHICIINX YUeOHBIX 3aBeJICHUSAX. MeTox
CMEIIaHHOTO 00yuYeHUs MO3BOJISIET Pa3BUBaTh 0O0pa30BaTENbHBIN IpOLECC IS
CTYIEHTOB BY30B, O0bEAMHSS TPAAULIMOHHOE 00yueHHe U IU(POBBIE PECyPChI.

CMmemanHoe oOy4yeHME — TIEJAarorM4eCKUid TMOAXOA, SBIISIOIIUICS
HaIpaBJI€HUEM KadyeCTBEHHOIO 0Opa30BaHUs B COBPEMEHHOM 00pa3oBaTeabHOU
npakTuke. B HayuHOW cTaThe paccMaTpUBAIOTCS MENIAarornyeckhe CTpaTerdu
U TEXHOJIOTMYECKHE HWHCTPYMEHTBI, MCIIOJIB3YEMBIE B PA3JIMYHBIX MOJEIAX
CMEIIIaHHOTO 00y4YEeHUSI.

B xone HanMcaHus Hay4HOH cTaThbu ObLI MPOBEAEH OHJIAWH-OIPOC Cperu
IIPENo/aBaTeNied u CTyEHTOB yHUBepcuTeTa. B onpoce npunsuin ydactue 100
yesoBek. Llenpio uccnenoBaHus sSBIsSETCS CpaBHEHUE CYLIECTBYIOIIUX MOJENIen
CMEIIaHHOTO 00yUYEeHHs OCPEICTBOM OIIPOCA M KAU€CTBEHHOI'O aHAJIM3a.

Hayunasi craThs HarrpaBiieHa Ha BBISIBIIEHUE PA3JIMYHbIX BUJJOB CMELIAHHOTO
oOydenust 1 ux 3(PQPEKTUBHOCTH B OOyYEHHH HWHOCTPAHHBIM si3bIKaM. Llembio
HCCIIeI0BAaTENbCKOW PabOThl sBNIAETCS M3ydeHUue 3()()EKTUBHOCTU IOAXOJ0B
CMEIIaHHOTO 00y4eHUs B 00yUEeHUH HHOCTPAHHBIM S3bIKaM, a TAKXKE X BIHSHUS
Ha MOTHUBAIMIO U YCIIEBAEMOCTh CTYIAEHTOB. B mccliejoBaHNN UCOIb30BAINCH
KaueCTBEHHbIE U KOJMYECTBEHHbIE METO/IbI, BKJIIOUasi TEOPETUUECKUI aHAIN3 U
0030p HayYHBIX UCCIICOBAHUI IO CMEIIAHHOMY OOYy4EHHUIO.
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[IpakTnueckasi LIEHHOCTh HAy4HOH pabOThl 3aKIIOYAETCs B U3YyUEHUU
YCIIEHIHBIX METO/I0B CMELIAHHOTO 00yUYEeHMs], OBBIIAIOLINX YPOBEHb BIIaICHUS
MHOCTPAHHBIM f3bIKOM. AHaJIM3 CTaThU HAIIPABIICH HA BHISBICHHUE PE3YJILTATOB
oObeuHEeHUsT LU(POBBIX HMHCTPYMEHTOB (TakuX Kak BUJCOKOH(EpPEHLHH,
MOOMJIbHBIE TPUIIOKEHUS Y OHJIaH-TIIIaT(OPMBI) C TPAJAULUOHHBIMU METOJIaMH
0Oy4eHUs ISl YIydlIeHUsI KOMMYHUKAaTHUBHBIX HABBIKOB U YTITyOJICHUS SI3BIKOBBIX
HaBbIKOB.

HayuHble pekoMeHJalMy MpeanonaratoT, YTO0 CoYeTaHue TPaAULMOHHBIX
U IUQPPOBBIX METOAOB OOy4YEHHS B YHHBEPCHUTETE IOMOXKET IPEroaBaTessim
ONTHMHU3HUPOBATH MIpoLecC 00yUEHUSI.

KaroueBble cioBa: cMelaHHOe 00y4eHHe, MHOCTPAHHBIN SA3bIK, BbICIIEE
oOpa3oBaHHe, MeAarornyecKuil moaxo, oOpa3oBaHue, NeAarornyeckKue MeToIbl,
00yuyeHHe UHOCTPAHHBIM SI3bIKaM, KOMMYHHUKATUBHbIE HaBbIKU

APAJIAC OKBITY )KOFAPBI OKY OPBIHIAPBIHJIA HET TIVIAEPIH
OKBITY 9AICI PETIHJE
*Kocmyparos A.VY.!, ITuarapesa M.1O.%, Cmanosa 1.3
*123930ekomi JKonioekoB aTbinaarsl OHTYCTIK Ka3akcTaH menarorukasibik
yHuBepcureri, [lIsiMkent, Kazakctan

Anparna. FeulbIMu MakanaHbIH MaKcaThl — JKOFapbhl OKY OpPBIHIApbIHIA
HIeT TUIAEPIH OKBITYyJa apajnac OKBITYAbIH OpPTYpJl YJrUIEpIHIH THUIMIUIITIHE
KKETT1 JKarJalmapabl 3epTTey. Apajlac OKbITY 9Jici JCTYpil OKBITY MEH
IU@PIABIK pecypcTapabl OipiKTipy apKbUIbl YHUBEPCUTET CTYACHTTEpiHE OiiM
Oepy IpoLECIH JaMbITyFa MYMKIH/IK Oepel.

Apanac OKpITY — Ka3ipri OuriM Oepy ToxipuOeciHzie camainbsl OimiM Oepy
OarbIThl OOJBIN TAOBLIATHIH MENATOTUKAIBIK TACUI. By 3epTTey >KyMBICHIHAA
apajlac  OKBITY[bIH OPTYPJIl YJITUIEPIHIE KOJJAHBUIATHIH TEAaroTMKabIK
CTpaTerusyiap MEeH TEXHOJIOTUSIIBIK Kypaiaap KapacThIPbLIaIbl.

FouibiMu MakanaHbl jka3y OapbIChIHIA YHUBEPCUTET OKBITYLIBLIAPHI MEH
CTY/ICHTTEp1 apachlH/la OHJIAH cayaiHaMa xyprizuial. Cayannamara 100 agam
KATBICTHI. 3epTTEY/IIH MaKcaThl cayalHaMa >KOHE caralibl Talay apKblIbl apanac
OKBITY YJT1JIEPiH CANBICTHIPY OOJBIN TaObLIabI.

3epTTey MaKaachl apaaac OKBITYIBIH OPTYPJIIi TYPIIEPiH )KOHE OJIAP/IBbIH ST
TIIACPIH OKBITYAAFbl THIMILTITIH aHBIKTayFa OaFbITTaIFaH. 3ePTTEY )KYMBICHIHBIH
MakKcarhl — apajiac OKbITY TOCUIAEPIHIH MIET TUIIEPIH OKBITYAAaFbl THUIMILUTITIH,
COHBIMEH KaTap oJapiblH CTYACHTTEPIIH bIHTAChl MEH OKYy YJIrepiMiHE dcepiH
3epTTey. 3epTTey/e canajblK >KOHE CaHJBIK 9/1iCTep, COHBIH 1IIIH/E TEOPHSIIBIK
TajJay JKoHe apajiac OKbITYy OOWBIHIIA 3epTTEYJIepre MOy KOJIAAHbLIIbIL.

3epTTey KYMBICBIHBIH MPAKTUKAJIBIK KYHIBUIBIFBI HIETEN TUTIH MEHTepy
JIeHreiiH yKaKcapTaThlH TaOBICTBI apanac OKBITY 9MICTEpiH 3epTTeyle XKaTbIp.
MakananslH Tajnaybl KOMMYHMKALMSUIBIK JaFAbUIaplbl JKaKCcapTy JKoHe
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TUINIK JaFAbuIapAbl TEpPeHAETy VIIH UUQPIbIK Kypaagapisl (MbICajbl,
OcitHeKOH(epeHIHsI, MOOWIBAI KOCBIMINIAJIAD JKOHE OHJIAWH IuiaTdopmMaap)
JOCTYPIIL OKBITY 9/licTepiMeH OipiKTipy HOTHIKEJIEPiH aHBIKTayFa OaFbITTaJIFaH.

3epTTey YCBIHBIMAAPBl YHUBEPCUTETTE JACTYPIl JKOHE IHUQPIBIK
OKBITY OMICTEpiH OIpIKTIpy MYFaliMJIepre OKYy IpOIECIH OHTAMIaHIbIpyFa
KOMEKTECETiHIH KOpCeTe/Ii.

Tipek ce3nep: apajac OKbITY, LIET Tili, >KOFapbl OUIIM, MeJarorukajbiK
TOCIII, OUTIM Oepy, MeIarOrHKaJIBIK IICTED, ST TUIAEPIH OKBITY, KOMMYHHUKATHUBT1
JaFIbLIAP
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PASBUTUE UH KXEHEPHOI'O MBIIJIEHUSA CTYAEHTOB B STEM:
NPUMEP UHTEI'PUPOBAHHOI'O STEM-ITPOEKTA
‘Myxamenuesa K.M.!, Hyprasunosa I".111.2
“l2Maprystan Yausepcurert, [laBnomap, Kazaxcran

Annoranus. Buenpenuerexnonoruit STEM BoaroroBke negaroruaecKux
kaapos Kazaxcrana umeer psj mnpobiem. OHM CBsI3aHBI C HEJOCTATOUYHOM
TOTOBHOCTBIO yuuTenei k BHeapeHnto STEM-o0pa3oBaHust 1 HEXBAaTKH OMbITa
B MHTErpaluu ydeOHbBIX Mporpamm cpeiaHero obpaszoBanus. Ha psny c atum
MCCIIEIOBAHUS COJIepKAHUS MOATroTOBKH Oyynux negaroros STEM B koHTeKcTe
WH)KEHEPHOTO 00pa3oBaHUsl Takxke orpaHuueHbl. OCHOBHas IeJIb JaHHOTO
HCCIIEIOBaHMS — MOHATH KaK NpeuiokeHHoe nHTerpupoBanHoe STEM-o0yuenue
Ha OCHOBE IIPOEKTOB BIIMSAET HA PAa3BUTHE WH)KEHEPHOI'O MBIIUIECHUS CTYACHTOB
[IE€Aaroru4ecKoro By3a. B ucciiejoBannu NCoIb30BaJICs METO CAaMOOLIEHUBAHUS
HABbIKOB MHXEHEPHOTO MBIIIJIEHUS, HA OCHOBE HH(POKAPTHI C IPUOOPETEHHBIMU
HaBbIKAMHU JJIS1 OIpeJeNieHUs] clabblX W CHJIBHBIX CTOPOH CTYIEHTOB IpU
pa3pabotke STEM npoekroB. B nccnenoBannu npussian ydactue 162 crynenta
MEaroru4ecKoro By3a Jjsi U3MEPEHHsI pe3yJIbTaToB J0 U MOCJIE UCIIOJIb30BaHUS
MeTOoIuKN 0o0yueHus. J[aHHOe HccieloBaHuE I0Ka3auo, 4TO y4acTBOBABLIME
B DKCIEPUMEHTE CTYAEHTHl 3HAYUTEIbHO IOBBICWJIM YPOBEHb HHXEHEPHOTO
MBIIIIEHUS (CpeTHII 0a1y pOBHS pa3BUTHS MHKEHEPHOTO MBIIIIIEHUS TTOBBICHIICS
¢ 3,57 no 4,16) u obGecrnieunnu ceOsi 3HAHUSIMU M HaBBIKAMH, HEOOXOIMMBIMH
JUIS YCHEITHOW Kapbepbl B HAYYHBIX, TEXHUYECKUX M MH)KCHEPHBIX OOJIACTSX.
Pesynprarel nokazanu s¢dexruBHOCTh HHTerpupoBaHHoro STEM o6yudenus
Ha OCHOBE IPOEKTOB, HAIPABICHHOIO Ha Pa3BUTHUE MHKCHEPHOIO MBILIUICHUS.
PexomeHayeTcss MCIONB30BaTh IMPEIIOKEHHYI0 METOAMKY HHTETPUPOBAHHOTO
STEM o0yueHusi B yHUBEpCUTETaX MpPU MOATOTOBKE yHHBepcuiabHOoro STEM
nejarora.
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BBenenue

Bo Bcem mupe npuoputeToM cucTeMbl 00pa30BaHUS SIBISIETCS] TTOJITOTOBKA
MOJIOACKH K paboTe B YCJIOBHUSX TUHAMHUYHOM, SPKOM W CIOKHOU CpEIPl,
XapaKTEePHU3YIOMICHCSl CIOKHBIMUA  TEXHOJOTHSMH, TIOOATM3UPOBAHHONW U
KOHKYPEHTOCIIOCOOHOI 3KOHOMHMKOM M COIMaIbHBIM pasHooOpazueM. STEM-
oOpa3oBaHue HEOOXOAMMO Ji TMOJATOTOBKHM BBIMYCKHHKOB K DBIHKY Tpyra.
Kazaxcran sBiseTcss MHAYCTpUAIbHBIM PETHOHOM, B KOTOPOM pPa3MEIAIOTCs
KpyIHBIE 3aBOAbI MO MPOU3BOACTBY M NEPEPabOTKE MPOMBIIIICHHOTO ChIPbS,
AaBTOMAaTU3UPOBAHHBIE C HCIOJB30BAaHUEM IMPOMBILIUIEHHBIX po0oTOB. [loaTomy
JUISL 9TOW UHAYCTPHUH HEOOXOTUMBI MHKEHEPHBIC KaIpPhI.

OO0pazoBarenbHbie peOpPMBI TIOAYECPKUBAIOT HEOOXOTUMOCTH Pa3BUTHSI
y OOydYarommxcsi HaBBIKOB WHXXEHEPHOTO MBIIUICHUS, HEO0OXOJUMBIMU
JUIS KOHKYPEHIIMM Ha MHUPOBBIX pBIHKAX TpPYy[a, BKIOYAs aKaJeMHUYECKHE,
TEXHUYECKHUE M COIMaIbHbIE HAaBBIKH [ 1, 2].

MHorue ydeHble B 00JacCTM TEXHOJOTUH M HWHKEHEPUH 00pazoBaHUS
CUMTAIOT, YTO HHXKEHEPHO-TN3aHEPCKOE MBIIIJICHHE — 3TO 0a30Basi KOMIIETEHITUS
B OOJIACTH WHXCHEPUU W UYTO ITOMY CIOCOOY MBIIUICHUS CIEAYyeT OTAaBaTh
MIPUOPUTET B CPEAHEM U BBICIIIEM 00pa3oBaHuH [3, 4].

OpHuM W3 pelieHud pPa3BUTUS HMHKEHEPHO-TPOEKTHOTO MBIIIICHHUS
sBIIEeTCS peanu3anus MHTerpupoBaHHbIX STEM npoekToB. 3auHTepecOBaHHOCTh
B Pa3BUTHU UHKEHEPHO-TN3aHEPCKOT0 MBIIIIEHHS Y CTYI€HTOB YHUBEPCUTETOB
C MOMOIIBI0 BHeApeHus B yueOubiit mporecc STEM mpoekToB paccMOTpEeHBI B
HekoTophix padorax Wind et al. [5]. B cBoro ouepens Atman et al. [3]; Hynes,
[6] mpenmnararoT peanu3oBaThb MNPOEKThI IMYyTEM MOATANHOIO HWHXEHEPHOTO
MPOEKTUPOBAHUS, KOHEYHBIM MPOAYKTOM KOTOPBIX OyHeT SBISATHCA MPOEKT,
Pa3BUBAIOIINN Y CTYICHTOB HHKEHEPHOE MBIIIICHHE.

STEM - a66peBuarypa ot «Hayka, TeXHOTIOTHsI, HH)KEHEPHUS U MaTeMaTHKay,
u3ydaercs MO0 KaK OTIeNbHAsl TUCIUIUIMHA, THO0 KaK KOMIUIEKCHBIN MOAXOI,
MOTYEPKUBAIOIINI CBSI3U MEXKy 3HAHUSIMU U HABBIKAMHU HECKOJIBKUX TIMCIIUTLINH.
B nocnennue ronsr STEM-o0paszoBanue, ocodeHHo uHTerpupoBanHoe STEM,
MpuBIIeKaeT Bce Oonbliiee BHHUMaHue BO BceM Mmupe. OOpazoBanue STEM
paccMaTpuBaeTCs KaK MCTOYHUK WHHOBAIMWA M TEXHOJIOTMYECKOTO IMpOrpecca,
Iy Th JIJIs1 pa3BUTHSI KOMIIETEHTHON paboueld CHITbI, 00J1aqaronnii HaBbIkaMu X X1
BEKa, & TaKXE CPEACTBO COJEUCTBHS PErMOHAIILHOMY SKOHOMUYECKOMY POCTY
1 mo6anbHON KOHKypeHTocnocobHocTu. CoBpeMeHHoe obOpazoBanue STEM
OTJIMYAETCS OT TPAJAULMOHHOTO OOy4YeHHs, OCHOBAaHHOTO Ha 3HaHUAX. B Hem
0oJbllle BHUMAHUS YAETSETCS MOIJTMHHOMY OIIBITY, CBA3aHHOMY C MpoOieMamMu
pEAIBbHOM )KU3HM.
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Wurerpanuio STEM yacto onpenensior Kak NOMbITKY OMOYb CTyJI€HTaM
YCTAHOBUTBH CBSI3W MEXAy IByMs wim Oonee mucrummuHamMu STEM [7]. Orto
MOJIEIIMPYET PEAJIbHBII OIBIT, KO/ 3HAHMSI U3 PA3HBIX AUCLUIUIMH IPUMEHSIOT
JUISL pellieHus peaibHbIX 3a/1a4. MexAuCIUITIMHAPHAs HHTET ALy Ipeoaraet
0o0beMHEHNE TECHO CBS3aHHBIX KOHIIETLMH M HABBIKOB U3 JBYX WIN Ooiee
JMCLUIUIAH C LENbIO YIITyONeH!s 3HAHUH U HaBBIKOB.

B Kazaxcrane Oosbliioe BHUMaHHE YIEISETCS BHEAPEHUIO U aKTUBHOMY
pasButuio STEM-00pa3oBaHusl, OTKPBITHI JIa0OpaTopuu POOOTOTEXHHUKH,
STEM-naboparopun. OnHako COXpaHsETCs HEIOCTaTOYHas TOTOBHOCTb
yuureneil k BHenpenutro STEM-o0pa3oBaHuss U HEOOXOAMMOCThH IOBBIIIECHUS
kBanmuQukanuu. [ToBblenne kBanu(uUKauy peKOMEHAyeTCs OpPUEHTHPOBATh Ha
o0yueHue, CBI3aHHOE C TPOOIeMaMu peanbHOM KU3HU. I10CKOIBKY OONBIIMHCTBO
neaaroros He npoxoauiu ¢popmanbHoro odyuenuss STEM u umeror npobiiemsl ¢
BHeapeHneM STEM B CBOIO NpakTHKY, 3TO HCCIEJOBAHHME HAIPABICHO HA TO,
4yTOOBI BHECTHU BKJIA/I B METOJMKY MOATOTOBKH yYHUBepcanbHoro STEM-nenarora.
JlanHOe wuccienoBaHME BeChbMa 3HAYMMO JJIs IOJITOTOBKHM II€arorMyecKux
kaapoB B Ka3axcTaHe u oTBeyaeT Ha CJIEAYIOIINE UCCIIEN0BATEIBCKUE BOIIPOCHI:

1. Kax wunrerpupoBanHoe STEM oOyueHue BIHsSe€T Ha pas3BUTHE
WMHXEHEPHOTO MBIIIJICHUS?

2. KakoBa Mojenp MOATOTOBKM YHHBepcalibHoro mneaarora STEM
obpa3oBanus?

Wurerpupoannoe STEM-o6pa3oBanue Obuto ompeneneHo Sanders [8]
KaK «IOJXO/Ibl, KOTOPbIE UCCIEIYIOT NPENoiaBaHie U 00yueHUe MEKIY JTHOBIMU
IBYMsi U Oonee npeaMmeTHbME obnactsamMu STEM w/unmm Mexay mpenMeroM
STEM 1 ofHUM WJIM HECKOJIBKUMU APYTUMU MIKOJILHBIMU NTpeAMeTaMuy. [Ipuuem
BKJIIOUEHHE YEThIpeX AUCLUIUINH He ABJseTca 00s3aTebHbIM ycinoBueM. Moore
et al. [7] cuuTaroT, 4YTO OCHOBHBIM BaXXKHHIM MOMEHTOM B HHTETPHPOBAHHOM
STEM-o0pa3oBanuu JOKHA OBITH CBSI3b MEXKIY MPEIMETaMH U MpoOIeMaMu
peaJlbHOTO  MHpa, IJe HeoOXOAMMO YCHUJIMTh HaBBIKM  HH)KEHEPHOI'O
IIPOEKTUpOBaHUs. H)XeHEepHOE NPOEKTUPOBAHUE BBICTYNAET HHCTPYMEHTOM
pa3paboTKu TeXHOJIOrui 1 no3BoiseT yrryouts oOyuyenue. Gillian H. Roehrig et
al. [9] pa3zpaboTany KOMIUIEKCHYIO OCHOBY JUIsl KOHLENTYyaJu3alluy NepeaoBoi
MIPAKTUKU IPU pa3paboTKe HHTErpUpOBaHHbBIX poekToB STEM, koTopast coCTOUT
U3 ceMHU XapakTepucTuk 3¢ dekTuBHbIX MPoekToB STEM.

WHxeHepHOe J1eJ10 CYUTAETCS HEHTPAJIbHBIM B OOJIBIIMHCTBE ONpeIeeHNI
unterpupoanHoro STEM [7]; Jlaxe B paMKax HCCII€OBaHUN, KOTOpBIE
MPU3BIBAIOT K HHTETpPalMM TOJBKO JABYX JAWUCUUIUIMH, KOTOpPbIE CUHUTAIOTCS
uHterpupoBanHbiMu  STEM, Haubonee pacnpoCTpaHEHHBIM —COYETaHUEM
ABIIIETCS HAayKa U MHkeHepus [10].

Atman et al., [3] npemioxwin, dYTOOBI TPOLECC HWHKECHEPHOTO
MIPOEKTHUPOBAHUS MPOXOJHII CleNyroIUM obpa3oM: (1) onpenenenue npoodiaeMsl,
(2) c6op nrdpopmanmu, (3) reaepanus unaeH, (4) mogenuposanue, (5) TEXHUKO-
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SKOHOMHMYECKOe 00OCHOBaHuE, (6) oueHka, (7) peuieHue, (8) KOMMYHHUKALUS,
(9) peamuzamms u (10) mepecMoTp mpoekta. AHajgorudHeiM oOpazom Hynes,
[6] mpennoXui HECKOJIBKO HWHOM MPOLECC WHXXEHEPHOIO IPOEKTHPOBAHMUS:
(1) BbIAIBUTH MOTPEOHOCTH MM TpobieMy, (2) uccienoBaTb NOTPEOHOCTh MU
npobnemy, (3) pazpaboraTth BO3MOXKHBIC perieHus, (4) BbIOpaTh HaWIydllee
BO3MOXKHOE pelieHue, (5) mocTpouTh NpoTOTHIL, (6) MPOTECTUPOBATH U OLICHUTh
petienue, (7) cooOUMTh 0 petieHuy U (8) nepenpoeKTUpoBaTh.

B mporiecce uHXEHEPHOTO NPOEKTUPOBaHUS, MpeanoxkeHHOM Hynes,
[6], HanOonee BaKHBIM 3TAloOM Tpolecca uid OyIyLIMX yduTeneil sBisercs
co3gaHue mpoTtotumna. Y mMHorux npenoaasareneid STEM ogHuM U3 KIIFOUEBBIX
MHCTPYMEHTOB B pa3Butuu STEM-00pa3oBanus sBisieTcst podotorexHuka [11],
KOTOpasi JaeT MHOTO BO3MOKHOCTEH JIJIs1 CO3JaHUs IPOTOTUIIOB B IPOEKTAX.

WurterpupoBannpie  STEM-npoexTsl NOpeAcTaBisioT co00il  MOIIHbBIN
WHCTPYMEHT JUIS PAa3BUTUS HMHXKEHEPHOTO MBIIIJICHUS Y 0O0ydaromuxcs,
IIPEIOCTABIISISI UM BO3MOYKHOCTH IPUMEHSATh 3HAHMSI, HABBIKM M KPEAaTUBHOCTH
JUIsL pemieHus peanbHbIX mpoOiem. I[IpoGmemam mpenomaBanus STEM B
00pa3oBaHMHM MMOCBSIICHBI MHOTHE HCclieoBaHus [12].

0O0630p 4acTO UCIIOIB3YEMBIX CTPATET U IPENOaBaHNUs B UHTETPUPOBAHHOM
STEM-o0OpazoBanuu [13] mnokazan, uyro Hauboiiee pacnpoCTPaHEHHBIMU
SIBJISTFOTCSI TTOIXO/BI K 00YUEHHI0 Ha OCHOBE MpoekToB. Tibaut et al. [14], uccnenys
MeTO/1bI 00yYeHHs1, HCTIOb3yEMbIe IIPU peaTU3allii HHTET PUPOBAHHBIX IPOEKTOB
STEM, oOHapyxuiau, 4To Hauboyiee paclpOCTPaHEHHBIMU HCHOIb3YyEMbIMU
CTpyKTypamu Ol nHTerpanus kourenta STEM, npoGieMHO-OpHEeHTHPOBAHHOE
WM pobiaeMHoe o0yueHue, 00ydeHrne Ha OCHOBE 3aIIpOCOB, 00yUCHHE HA OCHOBE
nu3aiiHa u o0ydeHue B coTpyaHuuecTse. OIHaKO HU B OTHOM M3 3TUX 0030pOB HE
aHAIM3UPOBAIUCH CIIOCOOBI, KOTOpbIMU oOsiacTu STEM Oblin SIBHO WJIM HESBHO
MHTETPUPOBAHBI B KAXKBIN M3 3TUX YUEOHBIX TOAXOIOB.

W3 nponenanHoro 0630pa 1 aHaJIM3a JIUTEPATYPhl CIETYET B3ATh 32 OCHOBY
uccinenosanust STEM, opreHTHpOBaHHBIE Ha MTPOEKTHI MPUKIAIHOTO XapaKTepa,
KOTOpBIE ~ CIIOCOOCTBYIOT — pa3BUTHIO  HCCIEIOBATENLCKOIO  MHXEHEPHOTO
MBIIIJICHUS] U NIPUBUBAIOT HABBIKW MH)KEHEPHOTO MPOEKTUPOBAHUS CTYJICHTOB.
[IpakTuko-opueHntupoBanubie STEM mpoeKThl XOPOIIO MOTUBUPYIOT YUaAITUXCS
K MCCJIEOBAaTEeIbCKOM JEATENbHOCTH M B JajbHEHIIEM BbIOOpe Mpodeccuu
HMHXEHEepHOro HampasiieHus. OJHAKO B HMMEIOLIUXCA HCCIEJOBAHMUSX MBI HE
HaIIM TpakTU4Yeckoe MpuMeHeHue uHterpupoBanHoro STEM oOydenus Ha
OCHOBE ITPOEKTOB MPUKIIAJHOTO XapaKTepa ¢ MOAPOOHBIM OMMCAHUEM ITPHUMEPOB
peanu3anuy ¥ pa3pabOTaHHBIX METOAMYECKUX oOecreueHud s Oyaymmx
STEM nenaroros.

OTO HccaenoBaHUE pa3BOPAYMBAETCS B KOHTEKCTE HMHTEIPUPOBAHHOIO
STEM-o00yuenus ¢ 1EIbI0 Pa3BUTHS HABBHIKOB WH)XCHEPHOTO MBIILICHUS Ha
OCHOBE MPOEKTHOTO METOJa, CHEIHaJIbHO pa3paboTaHHOro i Oymaymmx
yaureneit STEM. B wuccienoBanuud moapoOHO pPaccMOTPEHO OOydYeHHE C

266 U3BECTHA Ka3YMOuMA umenu Abwvinaii xana



Myxamenuesa K.M., Hyprasunosa I"111.

MOIPOOHBIM ONMCAHUEM PUMEPOB PEATTU3AINH U pa3pad0TaHHBIX METOAMYECKUX
obecnieuenuii it Oymynux STEM nemaroros.

MarepuaJibl 1 MeTOABI

JlanHoe wuccnenoBaHue ObUIO TMPOBENEHO JJIsi W3YUYEHMs] BHEAPEHUS
METOIMKHY TIOATOTOBKU YHUBEpcaabHOro neparora STEM-00pa3oBaHus C LENbIO
Pa3BUTHS HABBIKOB NHKEHEPHOTO MBIIUIEHUS. DKCIIEPUMEHT ITpoBoauics ¢ 2022
no 2024 roxs! Ha Oaze [laBrogapckoro megaroruueckoro YHUBEPCUTETA CPEIu
CTYJEHTOB CIIEUAIBHOCTEN €CTEeCTBEHHO-HAay4yHOTro npoduid ¢ 1 no 4 xypca.
Pa3BuTHe WHXXEHEPHO-IIPOEKTHOTO MBIIUICHUSI PEAIN3YETCsl OCPEACTBOM
unTerpupoBaHHoro STEM-o0yueHuss Ha OCHOBE MPOEKTHOIO M MPOOJIEMHO-
HCCIIE0BATENBbCKOTO MeTOHOB. IIpemnokeHHas MeTonMKa peanu3yercs Ha
npumepe kypca STEM-TexXHOI0ruM, KOTOPBI BXOJUT B CTPYKTYPY MOJATOTOBKH
yHuBepcanpHoro mnenarora STEM-oOpa3oBanus. B Hauame skcnepumeHTa
OCYUIECTBIISICS. Cpe3  CYIIECTBYIOLIETO COCTOSHUSA  C(HOPMHUPOBAHHOCTHU
HCCIIEIyeMOI0 HaBblKa B BHUJE AHKETHUPOBaHUS (KOHCTATUPYIOIIMHA HTarl
skcnepumMenTa). [locne nzyuenns aucuunanasl STEM TexHonmoruu npoBoguiics
(OPMHPYIOIIHIA ATAI HKCTIEPUMEHTA.

By onpesienieH bl MoKa3aTesld UTOIOBBIX YPOBHEH pa3BUTHUS MHKEHEPHOTO
MBIIIJIEHUST AJI1 TIPOBEJIEHUS aHajIu3a IIOJyYEHHBIX SKCIEPUMEHTAIBHBIX
naHHbIX. [lomydeHHbIE pe3ynbTaThl HA dTale BXOJHOTO U MTOTOBOIO KOHTPOJIS
CHUCTEMaTU3UPOBAINCh M  00pabaThlBaIUCh Ha OCHOBE JOKA3aTelbCTBA
JOCTOBEPHOCTU  pE3yJbTaTOB  JKCIEPUMEHTa C  IOMOIIBI0  METOMIOB
MaTeMaTU4YECKON CTaTUCTUKH.

JUist  ocylIecTBICHUS CTAaTUCTUYECKMX PACUETOB B aHKETUPOBAHUU
HCTIOJ30BAIUCh OIEHOYHAs mKaia oT 1 mo 5 6amnoB. Beraucisuics cpenauit
MoKa3aresb JUIsl €ro IPUMEHEHUs B JaJbHEHUIINX CTaTUCTUUECKUX pacyeTax.

3a OCHOBY OIIpe/eTIeHHs] YPOBHS HMHXEHEPHOTO MBIIIJICHUS OblLla B3siTa
METOJMKa CaMOOLICHMBAaHUSl HABBIKOB MH)KEHEPHOI'O MBIIIJIEHHS,, HA OCHOBE
WHPOKAPTHI ¢ NPUOOPETEHHBIMH HAaBBIKAMH JUIS OIpENeNIeHUs] cIadbix |
CHWJIBHBIX CTOPOH CTyAeHTOB Ipu paszpadorke STEM mpoekrto [15]. s
JIMAarHOCTUKU YPOBHA C(POPMUPOBAHHOCTH HHXKEHEPHOTO MBIIIICHUS OBLIH
BKJIIOUEHBI CIIEAYIOUIME KPUTEPUU HHKEHEPHOTO INPOEKTUPOBAHMS, KOTOPBIE
HAYMHAJIUCh € Tarojia «5 Xopour B TBOPUECKOM peIleHUM 3aaay/mpoliieM, B
COBEpILEHCTBOBAaHMH, B OTIPEIeIEHUH POOIEeMBI, B aJjaNTalliH, B BU3yaJIn3alluH,
B CHCTEMHOM MbIIUICHUW». Kakaplii KpUTEpUH COCTOAN W3 MEPEeYHs
COOTBETCTBYIOIUX IOJKPUTEPUEB, KOTOPBIE NaBall BO3MOKHOCTH CTYIEHTaM
OIIPENENINTh CBOI YpOBEHb 0OJIee AETATU3HUPOBAHO.

UccnenoBanrie  mpoBOAMIIOCH B MEJArori4eckoM  YHUBEPCHUTETE,
pacnonoxkenHoMm B ropozae IlaBmomap, ceBep Kazaxcrana. B wuccnemoBanum
npuHsuin yyactue 162 crynenta, nzydaBmux gucuuminHy STEM texHonoruu.
C touku 3peHust geMorpaduu, YMCI0 YIaCTHUKOB KEHCKOTO I10J1a MTPEBOCXOAMIIO
MY>KCKOM I10JI, U UX BO3PAcT COCTaBIsI OT 18 1o 22 ner.
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Pedopmbr B BbiciieM oOpa3oBanuu B Kaszaxctane TpeOyroT BHeApeHUS
texHosorud STEM B mNOATOTOBKE TNEJArOrMYECKUX KajapoB. B maHHOM
HCCIIEIOBAaHUH TPEUIOKEHA METOJMKA MOATOTOBKU YHHUBEPCAJIBHOIO Iefarora
STEM-o0pa3oBaHusi ¢ 1I€JIbI0 Pa3BUTUSl HABBIKOB MH)KEHEPHOI'O MBIILJICHUS.
OpHuM U3 pemeHui pa3BUTHS UHKEHEPHO-IIPOEKTHOTO MBILUIEHUS SIBIISETCS
peanmzanus uHTerpupoBaHHoro STEM-o0yuenus. [IpennoxeHHass mMeTonuka
peanusyercss Ha mnpumepe kypca STEM-TexHomornw, KOTOpPBI BXOAUT B
CTPYKTYPY MOJATOTOBKH YHUBepcaabHOTO niemarora STEM-o0pazoBanus.

Kypc «STEM-TexHOnOrMM» HampaBieH Ha M3YyYEHUE HAyKH, TEXHHKH,
MHXEHEPUU U MAaTEMATUKU. DTOT KypC U3y4yaeT UHTErpaluIo IIMPOKOI0 CIIEKTpa
JTUCHUIUIMH, TaKUX Kak MpOorpaMMUpOBaHHE, POOOTOTEXHUKa, OWONIOTHs,
¢u3uka, Xumus 1 MHOroe ipyroe. OH MOMOTAET CTyAEHTaM YUYHUTHIBATH HABBIKU
aHaiM3a, KPUTUYECKOTO MBIIUIEHUS, PEelIeHUs] IpodieM u paboThl B KOMaHJE.
DTO SIBIAETCA BaXKHBIM JUIsl pabOThl B OONIACTH TEXHOJOTWH, MHHOBALUK U
Hay4HBIX UcchenoBanuil. [IpepekBusuTaMu Kypca sSBIsIOTCS UH()OPMAIIMOHHbIE
TEXHOJIOTUH,  oOpa3oBareibHass  POOOTOTEXHHKA,  [POrPaMMHUPOBAHUE,
3JI-MonenupoBaHue. ABTOPbI Kypca IPECenyIoT 1eJIb Pa3BUTHSI HHKEHEPHOTO
MblnuieHus: cryaeHtoB B STEM-o0pa3zoBanuu Ha ocHoBe paspaborku STEM
IIPOEKTOB, Ha KOTOPBIX ONpeesieHbl CTPYKTypa U coaepkanue STEM-o0yuenus
B [1€JarOrMYE€CKOM BY3€.

Crpykrypa uaterpupoBanHoro STEM-00y4eHus npenocTaBiseT BaKHbIC
JNeTalyd s MocienoBarenbHOM peanu3anuu. ComiacHO XapaKTepHUCTUKaM
3¢ dexTuBHBIX HMHTETrpUpoBaHHBIX MpoekToB STEM, mpemnoxennsix Gillian
H. Roehrig et al. [9], aBTOpBI BBLACTHIN CIEAYIOUINE MPUHIIMITEI B pean3alliu
unrerpupoBannoro STEM oOyuenus (Tabmuna 1):

Tabnuma 1 - [lpuHnumne! B peanuzanuu uaTerpuposanHoro STEM

IIpunuunsl B peanuzanuu |KpaTkoe onvcanue npuHIuna
narerpuposannoro STEM

MexaucuuIUInHAPHBIN
TTOAXOT

MC)K}_'[I/ICIII/IHJ'II/IHapHHﬁ IOAX0Q 06’I>€,Z[I/IH$I€T 3HaHus, MCTOAbI H
HWHCTPYMCHTBI U3 Pa3/IMYHbIX AUCHUIUIMH U PCHICHHUA CJIOKHBIX
HDO6JICM WJIA KICCICHOBAHMUSI CIIO)KHBIX SBIICHUM.

Peanpnble 3amaun
CBSI3aHHBIE C KU3HBIO

[locraBneHHble 3a7aud HECYT B ceOe MPUKIAJAHOM XapakTep |
CIIOCOOCTBYIOT PEIICHUIO aKTYaJbHBIX IIPOOJIEM PErHoHa, CTPaHbI

WJIN MUDA.

Hay4no- Hcnonp3oBaHne  HAyYHO-HCCIEMOBATEIBCKOTO  IMOAXOAa B

HCCIEe10BaTENbCKas peammzaruun STEM mpoekTa XapakTepu3yeTcs palrOHAIBHBIM U

JIEATENBHOCTD CHUCTEMAaTHYECKUM ITOIXOI0M K cOOpY, aHAIHM3y M MHTEPIIPETAIIH
JAaHHBIX C IICJbKO BBISABIICHUS 3aKOH0MepHOCTeI>II WK pPCUICHUA
OIPEJICIICHHBIX MTPOOICM.

WmxenepHoe [Ipomecc co3manuss U pa3pabOTKH HOBBIX TPOAYKTOB, CHCTEM,
MIPOEKTUPOBAHNE YCTPOWCTB HWJIM TPOIIECCOB C WCIIOIB30BAHUEM WH)KEHEPHOTO
MBIIUICHUS], METOJIOB ¥ HHCTPYMEHTOB.

Komnnaboparus CoTpynHUYECTBO, COBMECTHas padoTa MEXIy CTYICHTaMHU,

npenoaaBaTrcIsAMHy UK I'PYIIIIaMHK.

IIrbpoBbIe HHCTPYMEHTBI

Hcnonp3oBanre muGpPOBHIX HHCTPYMEHTOB
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B Tabnune 1 npencraBieHo KpaTKoe OMMCAHHE NMPUHIUIIOB peaan3aluu
uaterpupoBanHoro STEM oOyuenus.

B pamkax kypca STEM-texHonoruum paspaboTaHa TeopeTHUYECKas
OoCHOBa i1 00y4yeHusi Ha ocHoBe MpoekToB STEM B codyeTanuu ¢ mporeccom
WHXEHEPHOTO TpoekTupoBaHus. Jlo Hadanma oOydeHHs MperojaBaTelu
COCTaBIIIIOT CMHUCOK BO3MOXKHBIX TeM STEM-mpoektoB (tabmuna 2). U3
Pa3HOO0PA3HOrO CHEKTPa 3aJau CTYAEHTbl MOTYT BbIOpaTh MPOEKT, OTBEUAIOIINN
WX MHTEJIEKTYyallbHBIM U TEXHUYECKUM MHTepecaM. Vcxons u3 mpeanoyTeHui
yUaluxcs, IpenoaaBaTeny chOpMUPYIOT KOMaHABI U3 JIBYyX-UETHIPEX UYEIIOBEK.
Crynentsl nensites Ha rpynmsl. [locne obcyxaeHust rpymnmna JeluTcs Ha MUHU
KOMaHJIbl U pa3pabaTeiBaeT MOJEIbh Pealn3allid aBTOPCKOTO MPOeKTa (OHJIaiH
cepsuc Mind Map, Canva, Draw.i0). 3aTem cTyneHYeCKHE KOMaH/Ibl B TEUCHUE
Bcero cemectpa padorator BMecte Hal STEM-npoextoM. CTyAeHTHI B KOMaH e
HCCIEQYIOT MpoOsieMy, MPOBOAST MO3TOBOHM INTYpM, HAXOAST U MpeiararoT
BCEBO3MOXKHBIEC pemieHus. [locie Toro kak mpeanoKeHbl pelieHus] U BRIOpaHo
HauIydlllee U3 HUX, IPUCTYNAIOT K IOCTPOCHUIO MPOTOTHUIIA.

Tabnuma 2 - [Ipumepsr STEM-nipoexToB
HasBaHue npoexkta Iean npoexTa HNurerpanusi HayK
Mbuiweunwiii nacoc Pazpaborarb nporotun buonorusi, maremaruka, XUMHS,
JHCUBHU YeJI0OBEYECKOTO Cepala nHpOpPMATHKA
Uepaem. Paszsusaemcs. Pazpaborarh oOyuvaronuii Maremaruka, UH(POPMATHKA,
Pacmem pa3maTodHBIA  Marepwan  Jisd GU3UONOTHSA,  ECTECTBO3HAHUE,
[EHTpa TO pPadoTe C JCTBMHU C IICHXOJOTHS
MEHTAJIEHBIMU HAPYIICHUSIMH

Smart becik Pa3zpaborarh  mporoTunl  OeCiK Ka3axCKHii SI3BIK, ucTOpUS,
(mpeBHss HaIlMOHANIbHAs (PU3UKA, XYIOKCCTBEHHBIH TPYII,
KOJIBIOEIh), OCHAIIEHHBIA HHPOPMATHKA, POOOTOTEXHHUKA,
COBPEMEHHBIMHU YMHBIMH KYJIBTYPOJIOTHs, (prsocodust
TEXHOJIOTHSIMHU

Buopasznoobpasue Pa3padborarsh MobunpHOe buomnorusi, reorpadus,

Kaszaxcmana MPUIIOKEHHE ULt yueTa nHpopMaTHKa, MaTeMaTuKa,
O6ropasHooOpasus (pa3BHUTB IKOJIOTHS

HaBBIKM  YNPABICHUS  OOJBIIMM
00beMOM HH(OPMAITHH)

Asmomamuszuposannvie Pazpadorarb npororun dusnka, MOJICINPOBAHUE,

cucmemvl VAUUHO020 AaBTOMATUYECKON cucTeMbl MH(pOpMaThKa, poOOTOTEXHUKA

ocseuyenis YIIPaBJICHUS! YIIMYHBIM OCBELICHHUEM

Obyuenue no cozoanuro Pa3paborars uudposoit Uupopmaruka, TIe/IaroTHKa,

AR-0b6vexmos 0o0pa3oBaTelbHBI  pecypc IO METOIMKA TIPETOfaBaHUs Kypca,
oOyueHnus co3nanuio AR-00bEeKTOB TporpaMMUpPOBaHUE

Yunas mennuya Pazpaborars mporoTnn Termisl buonorus, MareMaTrKa,

10  BBHIPAIIMBAaHHUIO  KIYOHUKH, HHPOpPMATHKA, XMMUS
C CHCTEMOH  aBTOMAaTHYECKOTO
MI0JIMBA W OCBEIICHUS

OOyueHue B 11eJIOM U BCsl yueOHas JesTeIbHOCTh Ha Kypce MOCTpOeHa U
OCHOBaHa Ha MHTETPUPOBAHHBIX TPOEKTAX, U CBSI3aHA C TPOLIECCOM UHKEHEPHOTO
MPOEKTUPOBaHUS. [{J1s1 cO3MaHMs KOTaOOpaTUBHON CPEJIbl HCTIOIB3YIOTCS TaKUe

Cepua “HEJJATOI'HMYECKHUE HAYKHU ™ Ne3 (78) 2025, 263-281cmp. 269



PA3BUTHUE MHXXEHEPHOI'O MBIIIJIEHU S CTYAEHTOB B STEM: IIPUMEP ...

BUIbI (OPM Kak MHHH-JIEKIHs, Oecema, oOpaTHas CBsI3b, MO3TOBOWM IITYpM.
CryneHTbl B Ipollecce M3y4eHHUs Kypca, MCIONb3ys CBOM 3HaHMS B 00JacTu
HMHXEHEPHOTO IPOEKTUPOBAHHUS, PELIAIOT 3aJja4i U3 PEaJIbHOIO MUpA.

CryneHTbl NEJarornyeckux CrHeuuadbHOCTe — Oyayliue Ieaarory,
KOTOpPBIE CMOTYT B ILIKOJI€ pabOTaTh B 00J1aCTH pOOOTOTEXHUKH, KOHCTPYUPOBAHUS,
MoJienupoBanus, 3 /] mpoeKTupoBaHus U BUPTyalbHOU peanabHocTH. HeoOxoaumo
HE TOJIbKO HAyYUTh CTY/IEHTOB HOBBIM TEXHOJIOTHSIM, HO U npuMeHeHnto STEM-
NOAX0/a B JasibHEHIel ero npogeccuoHanbHOM aedrenbHocTH. [losTomy B
paMKax BBIITOJTHEHHUS IPOSKTHOM pabOoThI CTYIEHTaM MIPEJIaraeTcs HCIOIb30BaTh
MOJly4YE€HHbIE 3HAHMSI B IOATOTOBKE AaBTOPCKOTO IPOEKTa JUIs JajbHeiien
poeCCHOHAIBHON JesTeNbHOCTH. B peanuzanuu mpoekrta K aBTOPCKOMY
MIPONIYKTY MPEIbSBIISIOTCS CIEAYIOIINE TPEOOBaHUS:

- MHTErpalys He MEHee TpeX MPeJIMETHbIX o0nacTei;

- COLIMAJIbHAsS 3HAYMMOCTD U NIPUKJIAJHON XapaKTep;

—  peuieHue npoOiieM U 33aa4 OTE€YECTBEHHOTO PErHoOHa;

- HalMoHaIbHBIN npuopuret Kazaxcrana;

- WH)XEHEpHOE MpoekTupoBanue B peanusanuu STEM npoaykra;

- UTOTOBBIM TNPOAYKT JIOJKEH OBbITh B BUAE NPOTOTUIIA, MOJIEIH,
MIPOTPaMMHOTO 00ECTICUCHUS;

—  pa3paboTKa METOAMYECKOro OOECHEedYeHUs K aBTOPCKOMY IPOEKTY,
KOTOPBIN peanu3yercs Mo ONpeielIeHHOMY paHee pa3paboTaHHOMY HIa0JIOHY.

[lepeuncnennsie B Tabnuie 1 npUHLKIIBI COOTBETCTBYIOT TPEM OCHOBHBIM
sTanaMm peannzauuu uHTerpupoBaHHoro STEM mpoekra, depe3 KoTopsle
peanmzyercss kaxabii STEM-npoekt: (a) MoTuBanmMoHHBIN Omok, (b) Omox
HMHKXEHEPHO-UCCIIEIOBATEIbCKOIO IMPOEKTUPOBAaHUS U (C) pe3ylbTaTUBHBIN
O6i1ok. Ha »srame MOTHMBanMOHHOrO OJIOKa OMNpeNeNsioTcs Lead MpPOeKTa,
a TaKkKe BbIOOp TEMBI MpPOEKTa, KOTOpas OydeT WHTErpupoBaTh HAy4HBIE,
TEXHUYECKHUE, MH)KEHEpPHbIE M MareMaruyeckue acnektol. Ha mepBom srtame
(dopmHpyeTCcsl KOMaHJa y4acTHUKOB M HazHauyaroTcs poiu. Ha Bropom sTame B
0JI0Ke Hay4YHO-HCCIIEA0BATEIbCKOTO MPOCKTUPOBAHMS PEaIU3yeTcs POBEICHHE
UCCIIEIOBaHUN IO BBIOPAHHON Teme, pa3paldaTbiBaeTCs KOHLEMIUS IPOEKTa.
[TnanupyroTcst pecypcehbl, HEOOXOOUMBIX AJIs peanu3annu npoekra. Ha Tpertsem
JTane B pe3yJbTaTUBHOM OJIOKE CO3ArOTCS MPOTOTHIIBI WJIM MOJENU MPOEKTa,
pa3paboTKa IporpaMMHOTO 00€CIICUCHHMSI HITH amlliapaTHbIX cpeacTB. [IpoBoauTcs
TECTUPOBaHUE U AOPAOOTKA MPOTOTUIOB. [ 10 OKOHYaHHIO PE3YIBTATUBHOTO OJI0Ka
IIPOBOJIUTCS CHUCTEMA CAMOOLIEHUBAHUS HABBIKOB WMHIYKEHEPHOIO MBILIUICHUS
CTYJIEHTOB.
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Pucynox 1 - KonnenryanbHast MOZIENb MMOATOTOBKH YHUBEPCAIBHOTO TIEAarora
STEM o6pa3oBanus

Ha nepBom stane nocie nosy4eHus TEMbl IPOEKTa CTYAEHTHI BBISBIISUIN
npobnemy. Jlanee UM HEOOXOAMMO HCCIENOBAaTH MpobOiIeMy U pa3paboraTh
BCEBO3MOJKHBIE PEIICHHUs, BHIOpaB Hauayudmui. Jlanee npuctynanm K caMoMy
CJI0’KHOMY 3Tally MOCTpOoeHMIo npoTtoruna. Ha Bcex atamax aJisi MOAAEpKKH
00y4Jaromuxcsi UCHOJIb3YIOTCS HUPPOBBIE pecypchl (Mpe3eHTalus, OHalH-
CEpBUCHI, MPOrpaMMHOE OOecredyeHue M Jp.), MaTrepuaJbHO-TEXHUYECKas
6a3a (HOyTOYKH, IJIAHIIETHI, pa3IMuHbIe poOOTOTeXHUYEeCKHe TtaTGopmsl, 3 /]
npuHTtep, 3/] ckanep u ap.), KOHCYJIbTalUs PyKOBOAMUTEINS U MpemnoiaBaTeneit
npeaMeTHUKoB. [lo okoHYaHHIO Ipolecca MHKEHEPHOIO NPOEKTUPOBAHMS
CTYJEHTHI TECTUPYIOT U OLIEHUBAIOT PEIICHUE, IPE3EHTYIOT aBTOPCKUIl TPOEKT.

B pesynbrare mponenaHHON MNpoOIeMHO-HCCIEN0BAaTENbCKOM paboThl y
CTYJIEHTOB Pa3BUBAETCSI MHKEHEPHOE IIPOEKTUPOBAHKE B MPOLIECCE peAU3aALNU
STEM mnpoekToB ¢ NpUOOPETEHHEM HAaBBIKOB HCHOIb30BAHUS CHUCTEMHOTO
MBILIUIEHUS], IPUMEHEHUS] MAaTeMAaTUYECKUX M HAYYHBIX 3HAHUN A peLIeHus
npobieM, ymeHus >PQeKTHBHO paboTaTh B KOMAHJE W YUHUTHCS Ha CBOHUX
HeyJayax.

Pazpabotka s¢dexTuBHbIX HHTErpupoBaHHBIX STEM-npoekToB moMoxer
00y4JaroLMMCcs Pa3BUTh Y HUX HHXKEHEPHOE MbIIUIeHUE. Perenne KoMITJIeKCHBIX
3aja4, mpeacTaBieHHbIX B pamkax STEM-mpoekToB, TpeOyeT oT o0ydarommxcs
aHamu3a, KPUTUYECKOTO MBIIIJIEHUS M IOMCKa TBOPYECKUX pelleHuil. ITo
CHOCOOCTBYET pPAa3BUTHUIO HABBIKOB pELICHUs NPOOJIeM, KOTOpBIE SIBIISIOTCS
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KJIFOUEBBIMU I MHXKeHepHoro monaxoaa. Taxxe STEM-mpoekTbl BKITOYAIOT
B ce0s1 peasbHbIC MPOOJIEMBI M 3a7]a4l, C KOTOPBIMU CTAJKHBAIOTCS WH)KEHEPHI
B cBoell pabore. Pemienne 3TuX 3a/1ad Mo3BOJIIET OOYYAONIUMCS TPUMEHSTH
CBOM 3HAHUS HA MPAKTUKE U BUACTH, KaK UX yU4€OHBIC JOCTHKEHUS MOTYT OBIThH
HCTOJIb30BaHbI B PEalbHOM MHUPE.

Paccmorpum npumep wunterpupoBaHHoro STEM-mpoekra «Mrpaem.
PazBuBaemcs. Pactém»

Tabnuua 3 - MarerpupoBannslii STEM-nipoekt
STEM-npoekTt

Jenb: Tema: Kypc: 3 kype cpennnii nejieBoii ypoBeHb
28.04.2023 r. Pa3paboTka aBTOpCKOr0 3HAHUM
STEM npoekra

Pazpen: Lenu ypoxka: HeobOxoanmble MaTepuabl:

Hay4no- Pa3paborars aBTOpckuii [Iporpammuoe obecriedeHme s

Hcclle10BaTe/IbcKas MPOAYKT B HANPaBJeHUH pealn3alun npoekra, 3D npunTep n

padorta B STEM u metonnyeckoe  ckanep, UIIY (ducnoBoe megatHoe

HaNpaBJeHUH PYKOBOJICTBO K JaHHOMY  YCTPOWCTBO), pHiIaMeHT, HOyTOYKH,

STEM NPOEKTY. IJIAHILIET, BUACOPOJIUK, MAaTEPUAIbl IS
MOJIETUPOBAHNUS IPOTOTUIIA, JOCTYH K CETH
MHTEpPHET.

Paccmorpum Ha mpumepe mpoekra cryneHToB rpynnbsl UH®-31c¢ Aaunbaesa C.P,
bakmueibaii A.A., baiican K.O., Mypcanim C.K. Ha Temy «Urpaem. Pa3BuBaemcs.
PacTém» na nereit 2-6 ner.

PazpaboTtan mpoekT mius geTred ¢ 0coOBIMH 00pa3oBaTCIIBHBIMU TIOTPEOHOCTSMH, B
YacTHOCTH, pa3padaTbiBacTCs METOJUUYECKOE PYKOBOJICTBO IO Pa3BUTHIO CEHCOPHON
MOTOPHKH pyK. TemMaruka akTyaJbHa HE TOJBKO K MAaBIOJAAPCKOMY PETHOHY, HO U K
JPYTUM.

Ha 3aHATUM NCTIONB3YeTCS] MK TUCIUTUTMHAPHBIN TTOIX0/, B KOTOPOM OCYIIECTBISIETCS
COBMECTHasl yueOHas IeATeIbHOCTh CTYJCHTOB W TperojaBareieil. B mpomecce sToi
JEeSITeNbHOCTH | T€, ¥ APYTHE OBJIaJeBalOT MPOSKTHHIM MBILIIICHHEM. BBIMOMTHEH Ty HKT
TpeOOBaHMIA 1O MHTETPAINH HayK. B CBA3M ¢ 3TUM MpH MCCIETOBAaHUH TEMBI CTYIEHTHI
OKYHYTCSI B pa3JIMuHble 00IacTH, K IpUMepy HHPOpPMATHKa, eJaroruka, MCUXoJIorusl,
METOJIMKa 00yUEeHHS, UCTIONIb30BAHUE TEXHOJIOTHIA TPOSKTHPOBAHHS, KOHCTPYHUPOBAHUS,
3J] mpuHTHHT, MaTeMaTHYECKHUE PacyeThl U JIp.

CTyneHThI UCCIIeYIOT BIMSIHUE PAa3BUTHSI MOTOPUKH PYK U NAJIBLIEB HA TICUXOJIOTHYECKOE
pa3BUTHE JIeTel C 0COOBIMH 00pa30BaTEIHPHBIMU TOTPEOHOCTSIMH C TTOMOIIBIO0 UTPOBBIX
TexHonoruil. Ha crnemyromem srane monduparorcsi pasnuuHble Urpel. [locne artoro,
OINUPAsiCh Ha CBOW 3HAHUSI TEXHOJOTWH, M3yUYCHHBIX B XOJE€ M3yUCHHS JIHUCIUIIHBI
STEM-texHonoruu (IpOeKTUPOBAHUE U KOHCTPYHUPOBAHKE B 001aCTH POOOTOTEXHUKH,
31 monenupoBanus, 3 1 IPUHTHUHT, JOTIOJTHEHHAS U BUPTYaJIbHAsS PealbHOCTh, H3yYeHUE
OCHOB HCKYyCCTBEHHOTO MHTEJUIEKTa B 00pa30BaHWU W Jp.), CTYACHTHI MPUCTYIAOT K
pa3paboTKe pa3gaTouHOro MaTepHrana Jis Urp.
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[pu pa3paboTke Marepuala UCIOIb30BAIMCH 3HAHUS U3 00JIaCTH MojienpoBanus u 3/] meyary,
pacyeTsl U pe3Ka o JepeBy Ha YHCIOBOM IEYaTalolleM yCTPOHCTBE.

IIpu paboTe HaJ MPOCKTOM PACCMATPUBAIOTCS MPOOJIEMBI, CBA3aHHBIC C KH3HBIO CTYICHTA.
KonTtekct, KoTOpbIii HHTEpECEH, BaXKEH U aKTyalleH B HACTOSIIEE BPEMSI.

B mporuiecce cOBMECTHOTO UCCIIE0BAHUS, TPOBOJUMOTO CTYAEHTOM COBMECTHO C IIPEToiaBaTesieM
W IPYTUMH YYaCTHHUKAMH TPOCKTHOW TPYIIITBI, BEIPa0aTHIBACTCS YMCHHE B3aMMOIICHCTBOBATS.
BaxkeH MpoyKT, MOJTyYeHHBIN B mpoiecce aesresibHocTH. Takoke hopmupyercst apdexriuBHas
KoJTabOpaTHBHAS Cpeia: KOMaHIHast paboTa HaJl OJJHUM ITPOSKTOM.

[Myukr TpeboBanmii «HarmoHanbHei npuoputerT KasaxcTaHay BBIMOJHEH CTYIACHTAMHU MPU
pa3paboTke masina. B xauecTBe n300paskeHHIA Ha T1a3J1 UCIIOIb30BAIUCH KAPTHHKH M3 HAPOIHBIX
CKa30K.

Erie omHIM ITyHKTOM, OTBEYAIOIINM TPEOOBAaHHUSAM K HTOTOBOMY IIPOAYKTY, pa3paboTaH TelIerpaMmm
6ot «Balagai Bot», co3gaHHbIil [Uls HOAJCPKKH TPOEKTa. BOT CONEPKUT BCIO MOJE3HYIO
MHOPMALIUIO O MPOEKTE. 37eCh ONMUCAHO TOJIIOKUTEIHHOE BIUSHNE HA IICUXUUECKOE PAa3BUTHE
JCTel C UCIOJIb30BAHUEM UTP, MPEUIOKCHHBIM B MpoekTe. [IpeniokeHa KiacCU(pUKanus urp
o Bo3pacty. B 6oTe comeprkarcs MHCTPYKIIMU KO BCEM HIrpaM, pa3pabOTaHHBIM B MPOCKTE, a
TaK)Ke K BHICO-MHCTPYKIMSIM JJI1 MOJICIIHPOBAHMS TaKuX UTp. Takum oOpazom, mHOpMAIHs,
comeprkamiascs B bore OymeT mone3Ha Kak JeTSM, TaK U CTYACHTAM, U YIUTEIISIM.
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[Tocne pa3paboTku Bcero pas3iaroyHOro Marepuaia CTYASHThI MPHCTYHaloT K pa3paboTke
MOCJIETHETO MYHKTa — Pa3paboTKe METOANYECKOTro 00eCIIeUeHNSI.

Paspaborannoe meromuueckoe obecreueHue «OiHalMbI3. JamMuMbi3. Ocemis» sBiseTcs
METOINYECKO pa3paborkoi st yuuresns. COCTOMT W3 BBEACHUS — KIFOUEBOW HH(OpMAIINH,
pa3paboTaHHOH ceprH YPOKOB C TOSCHCHUSIMH U 3aaHUSIMHU.
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Pa3paboTka BKiIIO4aeT B ce0st CEpHI0 yPOKOB, pa3pabOTaHHYIO C YY€TOM COBPEMEHHBIX METOI0B
00y9eHHs U COACPIKAITYI0 TOAPOOHYIO HHPOPMAITHIO 110 aBTOPCKOMY TTPOCKTY.

Taxmm 06pa3oM, CTYACHTHI OBJIACBAIOT HE TOIBKO 3HAHUSAMHE M TEXHOJOTHSIMH B 061act STEM,
HO M y4Yarcs IepelaBaTh 3HAHUs, KaKk OyIdyIue MeJarord 4epe3 akTHBHBIC METO/bl 00y4eHHS,
4yepe3 Kou1adopaluio, TPyNIoByI0 paboTy, B3aUMHOE 00yueHUE, UCCIEA0BATEIbCKUI METOA U

Ap.
OlleHMBaHKE BBIIONHACTCS MPE3EHTALMEN U 3alIMTON HTOrOBOrO MPOLYKTa, U pa3paboTaHHbIM
METOIUYECKUM 00ECIIEUEHUEM.

Pe3yabTarsl

Ha xoHcTarupyromniem stane J1jsi [MarHOCTUKU YPOBHS IPOU3BE/ICH aHAIN3
pe3yabTaTOB CAMOOLIEHKH CTYJI€HTaMHU. DTO MO3BOJIUJIO YCTAHOBUTH COCTOSIHUE
c(hOopMUPOBAHHOCTH TOTOBHOCTH Oynymux nemaroroB STEM-oOpa3oBanus k
Pa3BUTHUIO HABBIKOB MH)KEHEPHOT'O MBILLIIEHUS . BbIJIO yCTaHOBIEHO, YTO CTY/I€HTHI
OOHapYXWJIM pa3Hble YPOBHHU (BBICOKMH — CpelHUH - HHU3KHWI). B pesynbrare
CTaTUCTUYECKOTO pacyeTa Ha KOHCTAaTHUPYIOIIeM »JTare o0llee COCTOSHUE
c(hOpMHUPOBAaHHOCTH TOTOBHOCTU Oymyuiux mnemaroroB STEM-o0pazoBanus k
Pa3BUTHUIO HABBIKOB MH)KEHEPHOTO MBIIIJICHUS B CPEAHEM 3HAUYCHUU CJICTYIOIIEE:
[0 MOKa3aTesiM BBICOKOTO YpoBHA 7,25%; MO moKas3aressiM CpelHero ypOBHS
39,2%; no nmoka3zareisiM HU3KOro ypoBHs 53,2%.
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Jiis  opranuzanuu  (GOpPMHUPYIOLEr0 dSTala HCCIEJOBAaHUS — CPeau
CTY[EHTOB, IOJy4yaroIIUX o0pa3oBaHHE IO 00pa30BaTEeNbHON MporpamMme
6B01530 — Uudopmaruka, BeICIEHBI DKCIEpUMEHTaIbHas rpynna (mpanee D7)
u kouTponbHas rpynna (KI'). B sxcnepumenTe pe3ynbrarsl SKCIEpUMEHTaIbHON
Ipynmel  OyAyT aHaJIM3UpPOBATHCS C LEJIBI0 MPOBEPKH IPPEKTUBHOCTH
METOJMKH, IIyTEM CPAaBHEHHUs I1OJYYEHHBIX [TI0Ka3aTe/Iel Ha KOHCTaTUPYIOLIEM U
(hopMupyIOLIEM 3Tanax SKCIEPUMEHTA.

B skcnepuMmenTanpHOU rpymnie ObUla pealn30BaHa METOAMKA MOJTOTOBKU
Oynymux negaroroB STEM-o0pa3oBaHus K pa3BUTHIO HABBIKOB WH)KEHEPHOTO
MBIIIJICHUsI HAa OCHOBE pa3paboTku uHTerpupoBaHHbIX STEM-mpoekToB, B
KOHTPOJIBHOM rpymnie o0ydyeHue Obl10 OpraHu30BaHHO B TPAAULIMOHHON (opme.
B npouecce 3kcriepuMeHTaIbHOM IOATOTOBKHU CTYIEHTHI 0cBanBaiu Kypc STEM-
TE€XHOJIOTUH, COIJIACHO KOTOPOMY JUISl Pa3BUTUS HMH)KCHEPHOTI'O MBIIUICHUS
HeoOxonumo peann3oBaTbh STEM-poeKT U OKyHYThCS B IPOLIECC MHKEHEPHOTO
IIPOEKTUPOBAHUSL.

CpaBHeHUE yCTAaHOBJIEHHBIX IT0Ka3aTeIe ypoBHS pa3BUTHS MHKEHEPHOTO
MBIIIJIEHNS] y CTYJEHTOB I1I€JarOrnYeCKOro By3a Ha dTanax BXOJHOTO U UTOTOBOTO
CaMOKOHTpOJIs oTpakeHo B Tabmnue 4.

Tabmuua 4 - Ilokazarenu ypoOBHSI Pa3BUTHS WHKEHEPHOTO MBIIIICHHUS
y Oymnymmx nemgaroroB STEM-o0pa3oBanust Ha 3Tane BXOIHOTO M HTOTOBOTO

CaMOKOHTPOJIS
I'pynna| Ortan Kon-Bo |[Toka3zaresn ypoBHe# copmupoBaHHoCcTH HHKeHepHOTO| CII
KOHTPOJISI | CTYyAEHTOB MpoeKTHpoBaHus y Oymymux yuureneir STEM
oOpazoBanus mytem peannzannil STEM mpoexToB
Bbicokuit Cpenuuit Y1oBIeTBOPUTEIH-
(5 Gannos) (4 Ganma) Hplii (3 Ganna)
Kon-eo | % Kon-Bo % Kon-Bo %
CTYJICHTOB CTYJICHTOB CTYJICHTOB
KI' K 79 6 7,6 31 39,2 42 5321 3.60
1K 79 11 13.9 36 45,6 32 40,51 3.69
or BK 83 4 4.8 36 434 43 S1.81 357
83 27 32,5 3 51,8 13 15,7 16

CpaBHMTENbHBIN aHAIU3 [OKa3aTeled ypOBHs Pa3BUTHS HWHYKEHEPHOTIO
MbllUIeHUs y Oyaymux neaaroroB STEM-o0pa3oBaHus Ha 3Tane BXOAHOTO U
UTOTOBOT'O CAMOKOHTpOJIS ipecTaBieH B Tabnuue 4. [TomyueHHbIe pe3yabTarhl
MIO3BOJISIFOT CHAEJIAaTh BBIBOJ O TOM, 4YTO IIOBBIIIEHHAs pPE3yJbTaTUBHOCTH
MIOATBEPKIACTCS JHHAMUKOM CpEeIHMX IIoKa3areined. Tak y CTyAeHTOB
KOHTPOJILHOM I'pyNIbl 3HaUEHUE CPEIHEro MOKa3aTesss W3MEHUIIOCh BO BpPeMs
dbopmupytomiero skcrnepumenta ot 3,60 6amna mo 3,69 6amna (t.e. Ha 0,09
Oanna), a B SKCIEPUMEHTAIBHOW TpyIIe 3HAYEHUE CpPEeAHUX IoKazaresei
W3MEHHUJIOCHh BO BpeMsi (opMHpYIOIIEro dKcnepuMenTa ot 3,57 no 4,16 Ganna
(ma 0,59 6amna), uro Ha 0,5 Ganna mydmie, yeM B KOHTPOJIbHOU rpymme. s
BU3yaJIbHOTO aHallu3a JUHAMUKHU pPE3yJbTaTUBHOCTU SKCIEpUMEHTa ObLIN
MOCTPOEHBI TUCTOIPAMMBI:
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Pucynok 2 - JluHamuka rokasaresieid ypoBHS pa3BUTHSI HHKEHEPHOTO
MbITIUIeHHs y Oyaymumx neaaroroB STEM-o0pa3zoBanus

[IpencraBnenHas nuarpamMmma oToOpa)kaeT BXOJHON M UTOTOBBIN pe3yibTar
HAaBBIKOB UHKEHEPHOTO MBIILJIEHUS CTYIEHTOB 10 JAHHBIM CPEAHMUX [TOKa3aTeleH.
CpaBHeHME rHCTOTPaMM MTO3BOISIET OTMETUTD, YTO B IKCIIEPUMEHTAIBLHOM rpyTIne
MIPOUCXOJAT OoJiee 3HAYMMble U3MEHEHHS] B Pa3BUTUU HABBIKOB MHXEHEPHOTO
MBIIUIEHHUS] Y CTYIEHTOB SKCIIEPUMEHTAIBHOW TIPYIIbI, Y€M y CTYACHTOB B
KOHTPOJBHOM Trpynme. AHaliu3 IOKa3aTeled CBUIETEIbCTBYET O TOM, YTO
COBEpPILIECHCTBOBAaHKUE MOATOTOBKM Oymaymmx nenaroroB STEM-o6pa3zoBanus 1o
MIPEIOKEHHON METOTUKE SIBISCTCS (D HEKTHBHBIM U TPHOOPETAET aKTyaIbHOCTH,
ITOCKOJIBKY ITOJTyYE€HbI 3HAUNUTEIbHBIE ITOJ0KUTENbHBIE PE3YIbTATHI.

B nmensx mnOpoBepkH  IOCTOBEPHOCTH  IOJYYEHHBIX  PE3YJIbTaTOB
MeAaroruIeCKOro SKCIIEPUMEHTA OBLITH MCTIOIB30BaHbI METO/IBI MATEMATUYECKOU
CTaTUCTUKU. TakMM METOJOM B HallleM HCCJIEAOBAHUU SIBISUIOCH CPAaBHEHUE
MapaMeTpPOB T'E€HEPAJIbHBIX COBOKYNHOCTEM ¢ mnomombtlo F-kpurepus. 3a
OCHOBY Oblma mnpuHsATa Tabnuia F-3HaueHus, 4TOOBI CPAaBHUTH UHCIOBBIE
MoKa3zarenu 3Mnupuyeckoro F-kputepus, MOTy4YeHHBIX B XOJI€ SKCIEPUMEHTA,
¢ TeopernyeckuM F-KputepreM, NMpencTaBIEHHOTO B CTaHIAPTHOW TaOmuIe.
Pe3ynbraThl pacdyeToB ¢ 1eNbl0 onpenenceHus F-kputepus mjis KOHTPOJIbHOU U
9KCIEPUMEHTATBHON IPYMIbl OTPAKEHBI B TAOIHUILIE 5:

Tabnuua 5 - Pedynbrarsl Berunciaenus F-kputepus

I'p | O Kwu | CII [Tokasarenu, ucnosab3yeMble [ onpenenenus F-kpurepus Frmn
ke i R M Y
51 4 3 2 5 4 3 2 i
KI' BK 7 132114 0 |1,5]04]| -06]-1,6| 452 |043 | 1,08
79 c.
UK 10|35 (33| 0 [1,31]|0,41-0,69|-1,69| 48,15 | 0,46
79 c.
or BK S 13544 | 0 [1,43]0,43]|-0,57|-1,57| 44,41 | 0,41 | 1,33
83 c.
UK 26 | 44 1 12| 0 [048]-0,16]-1,16 |-2,16| 583 | 0,55
83 c.
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CpaBHuBas 3HaU€HUS BEIUMCIEHHOTO F-KpuTepust 1s 9KCIIepUMEHTAIbHOM
IpYMNIBl CO CTaHJIAPTHBIMU TaOIMUYHBIMU ToOka3zaresnsMu Fkrit, Mbl mpuIM
K BbIBOZY, uTO 3HaueHue Femp OI'=1,33 HaxoaurTcs B yKa3aHHBIX Ipenesax.
DTO O3HAYaeT, 4TO PE3YJIbTaThl HAIIEro HCCIEA0BAaHUS 110 Pa3BUTUIO HABBIKOB
WH)XEHEPHOTO MBIIUIEHUS! MOATBEPKJIAIOT JOCTOBEPHOCTh IPOBEICHHOIO
9KCIEPUMEHTA.

Oo6cyxnenne

B nenom pesynbTarbl JaHHOTO HCCIIEJOBAHMS YKa3blBalOT HAa TO, YTO
METO/IMKa MOATroTOBKH Oynyuux neaaroros STEM-o6pa3zoBanus 61aronpHsTHO
BIMSET HA pa3BUTHE HABBIKOB MH)KEHEPHOTO MBIIUIEHUS U  pa3BUTHE
npodeccuoHaNbHBIX HaBBIKOB BO BpeMs oOyuyeHus. BxitoueHuwe mnponecca
WH)XEHEPHOTO IPOEKTUPOBAHUS B MOArOTOBKY Oynyumx nenaroros STEM
II0JIE3HO ISl COBEPIIEHCTBOBAHNS UX KOTHUTUBHON CTPYKTYpPbl B HHKEHEPHOM
MBIILIJICHUH.

ITocTtpoena KoHuenTyanbHass MOJAEIb IOATOTOBKM YHHUBEPCAJIBHOIO
nenarora STEM  o0pa3oBanusi, B KOTOPOH 0C000€ BHUMaHHME YICHACTCS
JESITEIbBHOCTH CTYACHTOB 10 paboTe HaJl MPOEKTHBIMU 33JlauaMy 10 CO3/IaHUI0
KOHKPETHBIX IPOAYKTOB (IpOTOTUIOB, Mojenel). OOydyeHue Ha OCHOBE
MIPOEKTOB, B paMKaX SKCIIEPUMEHTAIBHOTO 00y4eHUs, TTO3BOJIMIO 00YYarOIIUMCSI
MIPOEKTUPOBATh U pa3padarbiBaTh IMPOEKT JUIsl PElICHUs pealbHbIX 3ajJad, a
IIPETIOAABATENBCKUI COCTAB BBINIOIHSII KOHCYJIBTAaTUBHYO POJIb.

B Bune mpumepa npuBeneH unrterpupoBanHbiii STEM-mpoekt, paboras
HaJ| KOTOPBIM CTYAEHTHI pa3padoTaiu aBTOPCKUM MPOAYKT B Hanpasienuu STEM
U METOAMYECKOe PYKOBOJCTBO K JaHHOMY NpOeKTy. Pa3pabarbiBas aBTOpPCKUil
MPONYKT, CTYIAEHTBHl C OIHOH CTOPOHBI YIIYyOJISIOTCS IMOAPOOHEH B ATkl
MHXEHEPHOTO MPOEKTUPOBAHUS, Pa3BUBas HAaBbIKM WH)KEHEPHOI'O MBILIUICHHUS,
C JIpyroil CTOpPOHBI Pa3pabaThIBAIOT METOJMUYECKOE PYKOBOJCTBO K IPOEKTY,
pa3BuBas npodeccuoHaIbHbIC HABBIKU B 00yUCHHH.

3akiaoueHue

NuterpupoBannsie STEM-nipoekTsl sBIsitOTCS 3()(HEKTUBHBIM CPEICTBOM
JUISL Pa3BUTHUS HMHXKEHEPHOTO MBIIUIEHUS y CTYyAeHTOB. OHHU MO3BOJISAIOT UM
HCIIOJIb30BaTh 3HAHMS, HABBIKM M KPEAaTUBHOCTb JUIS PEIIECHUS NPAKTHYECKHUX
3agay. B pamkax wuccnenoBanust STEM-oOydeHue paccmarpuBaeTcsi Kak
3¢ (deKTUBHBIN UHCTPYMEHT Pa3BUTHS UHKEHEPHOTO MBIIUIEHUS. JTa METOUKA
npuMeHsiercss B pamkax kypca STEM-TexHONIOruU, KOTOPBIN SIBIASETCS 4acCThIO
MOJTOTOBKH YHHBEpcallbHOTO negarora B oonactu STEM-o0pa3oBanust.

C unenpto ompenenaeHus ypOBHS MPUOOPETEHHBIX HABBIKOB aBTOPaMHU
IIPEUIOKEHa CHCTEMa CaMOLICHMBAHMSI HAaBBIKOB WMHYKEHEPHOIO MBILIUICHHUS,
[I03BOJIMBIIAS CTYACHTAM CaMOCTOSATENIBHO OIPEIEIUTh YPOBEHb Pa3BUTHUS
HaBbIKOB MH)KEHEpHOTo MbllnuleHHs. CaMoOolleHKa TpeACTaBlieHa B BHJE
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nH(OKapThl ¢ TPUOOPETEHHBIMU HaBBIKAMH U TIOMOTAET OIpPENEIUTh cialdble U
CUJIbHBIE CTOPOHBI.

B cratbe ObUTO 0003HAYEHO JIBa HCCIIEIOBATEIBCKUX BOMpOCA.
[IpoBeneHHbIN SKCIIEPUMEHT ITO3BOJIMII JJ0Ka3aTh, 4TO UHTeprpupoBanHoe STEM
o0OyuyeHre Ha OCHOBE MPOEKTOB YPPEKTUBHO BIUSAET HA PA3BUTHE MHIKEHEPHOTO
MBIIIJIEHNS. Y YaCTBOBABILNE B SKCIIEPUMEHTE CTYI€HThI 3HAYUTEIbHO OBBICHIIN
YpOBEHb HH)XEHEPHOTO MBIIIJICHUS. DTO IMOATBEPXKJIAET ILIEHHOCTh TEKYIIMX
WCCIIEIOBaHM, U3YYalOIIUX CTY/IEHTOB Ha pa3HbIX 3Tanax oOy4eHHs U Mo Mepe
TOTO, KaK OHH IIPOJIBUTAIOTCA IO 00pa30BaTeIbHON TPACKTOPHUH.

[Ipemyioxkennast Mojenb MOATOTOBKM yHUBepcajapHOro memarora STEM
o0pa3oBaHMsI COCTOMT M3 Tpex OJIOKOB: MOTHUBALIMOHHBINA, WH)KEHEPHO-
MCCIIEI0BATEIbCKOTO MPOSKTUPOBAHUS U pe3yIbTaTuBHbINA. Kakplit 010k nMeeT
CBO€ (PYyHKIIMOHAIBHOE 3HAYEHHE B KypCe IOATOTOBKH YHUBEPCAIBHOTO Iefjarora
STEM o0pa3oBanus. PaccmarpuBaemple B MOJETH TPHHIMIBI PeaTU3alUH
uHTerpupoBaHHoro STEM o0yudeHus: MO3BOJSIOT peajin30BaTh B IMOATOTOBKE
rejarora  MEXAWCHUIUIMHAPHBIA  IOAXOJ W HAy4YHO-UCCIIEOBATEIIbCKYIO
NeSITeNIbHOCTh, pa3pabaThiBaTh MPOEKTHI C PEalbHBIMHU 33Ja4aMH U3 >KU3HU,
NPUBHUBATh HABBIKM WHXXEHEPHOTO IPOEKTHUPOBAHHUSA, pabOTaTh B KOMAaHJE
U HUCHOJb30BaTh pa3jivyHble LUQPPOBbIE HHCTPYMEHTHI. Pe3ynbrarel 3TOTrO
HCCIIEI0BAHMS IOKA3BIBAIOT, YTO MOEJb IMOATOTOBKH YHUBEPCAIBHOTO Me1arora
STEM o0pa3oBaHusi MOXKET MOBBICUTH YpPOBEHb MHXCHEPHOTO MBIIIJICHUS
CTY/ICHTOB I1€JarOTMY€CKOr0 By3a.
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STEM-JIE CTYAEHTTEPIAIH MH)XEHEPIIK OMJIAYBIH JAMBITY:
HUHTETPAHUAJAHFAH STEM-)KOBACBIHBIH, YJIT'ICI
‘Myxamenuesa K.M.!, Hyprasunosa I".111.2
“12Maprynan Yuusepcureti, [TaBmomap, Kasakcran

Anparna. Kazakcranga memaror kamgpiapabl npaspiayna  STEM-
TEXHOJIOTHUSJIAPBIH €HTi3yze Oipkarap mpobnemanap 6ap. Omap MyramiMmaepaiy
STEM-0inim  Oepyai eHrizyre JKETKUTIKCI3 JalbIHABIFBIMEH JKOHE OpTa
OUTIMHIH OKy OarjapiiaMajiapblH MHTErpauusiiay TxKipuOeciHiH OoiamaybIMeH
OaitmanpicThl. COHBIMEH Oipre MHXKEHEPJIiK OlLTiM Oepy JKarmaibiHaa OoJramak
STEM wmyraniMaepiH Aaspiiay Ma3MyHbIHA KaThICTBI 3epTTEyNep A€ LICKTEYIi.
Byn 3eprreymiH HEri3ri MakcaThl - YCBHIHBUIBIIT OTBIpFaH >XK00a HETi31Herl
uaTerpanusuianFal STEM  okpITyneiH nmenarorukaiblk KOO cTyaeHTTepiHiH
WH)KEHEPIIK OMJIayblH JaMBITyFa Kajlail ocep eTEeTiHIH TyCiHy. 3eprreyie
ctynentrepaiy STEM-xo6anapabl xacay Ke31HJIe 9JICI3 KOHE KYLITI KaKTapblH
aHBIKTAY YIII1H aJIbIHFAH JIaF IbUIaphl 0ap akMmapaTThIK KapTa HET131H 1€ UHKEHEPITIK
oiiylay NaFIbUIapblH ©31H-031 Oaranay ofici KoimaHbUabl. OKBITY 9iCTEMECiH
KOJIJIaHFaHFa JICH1H )KOHE 0J1aH KeH1HT1 HOTHKeJIep/ 11 ©JIIIeyTe apHaJIFaH 3epTTeyre
neparorukaiblk JKOO-HbIH 162 cTyaeHTI KaThICThI. byl 3epTTey SKCTIepUMEHTKE
KAThICKaH CTYACHTTEP/IIH WHXKEHEPIIK Oilay JEHIeHiH eAdyip apTThIpFaHbIH
(MHKEeHepIIiK OWJIayIbIH JaMy JIeHreiiHiH oprama 0anel 3,57-neH 4,16-ra neiiin
©CT1) )KOHE ©3/Iep1H FHUIBIMU, TEXHUKAJIBIK )KOHE HHKEHEPIIIK caanap/a TaObICThI
MaHCanKa KaXeTTi OLTiM KOHE JaF[bUIapPMEH KaMTaMachl3 €TKEHIH KOpPCEeTTI.
Hotmwxkenep mHXeHepik oijiay/ibl JaMbITyFa OarbITTajFaH skoOanap HeTi3iHIe
nnaTerpanusuianFad STEAM OKbITYIbIH THIMALUTITIH KopceTTi. OMbe6an STEM-
MeNarorTi Jaspiay KesiHae yHuBepcuterrepie wuHTerpamusuianran STEM
OKBITY/IBIH YCHIHBUIFAH 9/IICTEMECIH KOJIJIaHy YChIHBUIATBI.

Tipek ce31ep: oiinay, HHKEHEpIiK oiay, OutiM 6epy, STEM-6imim Gepy,
STEM-xo6acsl, 6i1im 6epyneri xxacanabl naTesuiekt, STEM-nenarorti nasipiay,
namy

DEVELOPING STUDENTS’ ENGINEERING THINKING IN STEM: AN
EXAMPLE OF AN INTEGRATED STEM PROJECT
"Mukhamedieva K.M.!, Nurgazinova G.Sh.?

"12Margulan University, Pavlodar, Kazakhstan

Abstract. The implementation of STEM technologies in the training of
teaching staff in Kazakhstan has a number of problems. They are associated with
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insufficient readiness of teachers to implement STEM education and a lack of
experience in integrating secondary education curricula. Along with this, studies
of the content of training future STEM teachers in the context of engineering
education are also limited. The main goal of this study is to understand how
the proposed integrated STEM project-based learning affects the development
of engineering thinking of students of a pedagogical university. The study
used a self-assessment method of engineering thinking skills based on an info
map with acquired skills to identify students’ strengths and weaknesses when
developing STEM projects. The study involved 162 students of a pedagogical
university to measure the results before and after using the teaching method. This
study showed that the students who participated in the experiment significantly
increased their level of engineering thinking (the average score for the level of
engineering thinking development increased from 3.57 to 4.16) and provided
themselves with the knowledge and skills necessary for a successful career in
scientific, technical and engineering fields. The results showed the effectiveness
of integrated STEM project-based learning aimed at developing engineering
thinking. It is recommended to use the proposed methodology of integrated
STEM learning in universities when preparing a universal STEM teacher.

Keywords: thinking, engineering thinking, education, STEM education,
STEM project, artificial intelligence in education, training a STEM teacher,
development
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EVALUATING THE EFFECTIVENESS OF PROJECT-BASED
LEARNING IN SOFT CLIL CONTEXT
"Baizhanova G.N.!

“'Korkyt Ata Kyzylorda University, Kyzylorda, Kazakhstan

Abstract. Teaching students an unfamiliar scientific discipline using
an unaccustomed methodology like CLIL, combined with the challenges of a
technologically advanced world that often hinders communication, inspired this
research. It focuses on utilizing project-based learning (PBL) to engage students
in group discussions and real-life contexts in a foreign language within a trilingual
educational setting, aiming to facilitate both foreign language acquisition and
content learning for the pre-service teachers of English. A qualitative method
was applied through structured observation to assess the impact of project-
based CLIL on the English proficiency of 20 pre-service English teachers. The
observation focused on predefined indicators: motivation, language proficiency,
engagement, collaboration, and critical thinking skills. A descriptive analysis
was then conducted using checklists to track participants’ behavior objectively.
The study reveals that project-based CLIL improved students’ speaking fluency
and vocabulary, but overall language proficiency, especially in writing, grammar,
and listening, showed limited progress. Motivation increased for most students.
However, a lack of project and research skills hindered full engagement and
critical thinking skills at some point. Translanguaging was of great help in dealing
with problems in terms of specific terms deficiency and speaking fluency that
promoted engagement and collaboration. The project plans used in conducting
the research can be added and used in the discipline’s syllabus, and teachers can
choose the specific topics that coincide with the lesson plan and implement PBL
in their lessons.

Keywords: content and Language Integrated Learning, CLIL, Project-
Based Learning, PBL, foreign language learning, motivation, engagement,
critical thinking

Introduction

In recent years, language education has significantly shifted towards
Content and Language Integrated Learning (CLIL). CLIL aims to create a more
unified and comprehensive learning environment by merging second or foreign
language learning with exploring subject content. Coyle et al. characterize CLIL
as a driving force for language development within the curriculum, underscoring
the significance of acquiring language skills through meaningful content [1]. It

282 BULLETIN of Ablai Khan KazUIRandWL



Baizhanova G.N.

also improves students’ language proficiency, while enriching their familiarity of
the topics in Chemistry, Biology or History under study by combining language
instruction with subject-specific material. This method is a valuable enhancement
to language education, offering students an inclusive and stimulating way to
advance their language skills. However, despite the global implementation of
diverse methodologies that tries to improve the efficiency and accessibility of
CLIL lessons, their effectiveness remains context-dependent, shaped by the
distinct social and economic conditions of various countries [2].

In Kazakhstan, CLIL is considered to be a promising method for
transitioning to English as the language of education. The country plans to
integrate the English language into both school and university curricula to make
CLIL essential for this shift [3]. From the other hand, this approach is crucial for
implementing Kazakhstan’s trilingual education policy [4]. As this policy aims to
promote proficiency in three languages: Kazakh, Russian, and English. Despite
being frequently highlighted as a fundamental component of Kazakhstan’s
trilingual education strategy, the adoption and implementation of CLIL have not
been adequately explored in the country’s academic landscape [5]. This particular
gap is evident in the context of soft CLIL, where the integration of CLIL-based
lessons into foreign language teacher training programs, specifically those in
which pre-service English teachers study subjects like Chemistry and Biology in
English, remains under-researched. Most existing studies primarily focus on hard
CLIL, particularly in contexts where students in natural science departments are
taught their disciplines in a foreign language, such as Chemistry or Biology [1].

Drawing on this, CLIL serves as a key component in fostering the shift
towards English as the medium of instruction in Kazakhstan. Particularly, inthe
CLIL integration into foreign language teacher training programs. Student
interaction becomes a key element within this scope, as it enhances language
acquisition and content comprehension. The effectiveness of such program
depends on a clear understanding of competencies, such as knowledge, skills,
attitudes, values, motivations, and beliefs important for teachers’ professional
success. Competency-based approaches to teacher training provide a
comprehensive framework for preparing future educators to meet the demands
of current diverse and multilingual classrooms [6]. To this end, educational
methods that promote active participation, interaction, and collaboration, such as
Project-Based Learning (PBL), are especially effective because they encourage
deeper student engagement and support the simultaneous development of content
knowledge and language skills [1, 7]. PBL is deemed valuable for CLIL due to its
unique attributes. In CLIL, content is important for language acquisition, with the
foreign language acting as the conduit for understanding this content [8]. PBL’s
emphasis on practical projects and real-world applications aligns effectively with
using content to enhance language learning in the CLIL context [7]. Students
improve their content comprehension and boost target language skills by engaging
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in project-based tasks related to the subject matter. This combination of content
and language learning through practical projects highlights the efficacy of PBL
within the CLIL framework.

Numerous studies on project-based CLIL, both internationally and in
Kazakhstan, have demonstrated positive results, particularly in areas such as
increased student motivation [9, 10], significant improvements in language
proficiency [1], enhanced engagement and collaboration among students [11] and
improved critical thinking skills [10]. However, some scholars have identified
challenges associated with PBL in CLIL classrooms. These include difficulties
in managing complex classroom dynamics, especially when it is difficult to
balance teaching content with helping students learn the language. Furthermore,
the pedagogical demands of designing and implementing practical project-based
tasks can be daunting for educators, sometimes leading to less effective outcomes
when compared to more traditional teaching methods [12].

Given the aforementioned gaps and challenges, this study aims to compare
the impact of Project-Based CLIL and traditional teaching methods on the
English proficiency of pre-service English teachers in Biology and Chemistry
classes. Present study aims to evaluate the effectiveness of PBL within CLIL,
specifically focusing on how CLIL can be successfully implemented with an
emphasis on language acquisition rather than content mastery. The following
research objectives will guide the study:

- to apply both PBL and traditional teaching methods in CLIL settings

- to assess the effectiveness of PBL in enhancing language acquisition and
learning outcomes within CLIL.

Materials and metods

Research design

I applied qualitative method to investigate the effectiveness of project-
based CLIL in enhancing the English proficiency of language students compared
to traditional teaching methods. A qualitative approach is well-suited to examine
nuanced interactions that take place in the classroom deeply and how project-
based CLIL influences language learning outcomes, as observed by teachers
[13]. It allows to delve into how project-based learning in CLIL affects students’
progress, offering insights into aspects of teaching practices that are often
overlooked in quantitative analysis.

The descriptive analysis focused on the observed behaviors of third-year
pre-service English teachers during a project-based CLIL course implemented
at Korkyt Ata Kyzylorda University during the 2023-2024 academic year.
The course, Teaching English Language on a Professional Approach (texts on
natural sciences: Chemistry and Biology), integrated Chemistry and Biology
content with English language instruction, employing six distinct projects as the
central framework for learning. Chemistry was taught for the first 7.5 weeks and
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Biology for the other 7.5 weeks. The discipline consisted of five credits, with
three practical lessons per week for 15 weeks, covering two mid-term exams and
a final exam at the end of the semester.

Before commencing the experimental research, I designed a specialized
syllabus for the project-based CLIL course, as outlined in Table 1. It covers
the main topics of the discipline’s primary syllabus. Every project spanned two
weeks to allow students sufficient time to engage in planning, research, solution
development, and presentations. The projects encompassed a variety of types,
such as research-based, problem-solving, cross-curricular, experiential [14],
inquiry-based, and performance-based [15], ensuring both interdisciplinary and
practical applications of the course content. To encourage students to conduct
better research, each project had a specific research question, a detailed plan to

follow, and a clear delivery of findings.

Table 1 - Project-based CLIL lesson plan

Research- Problem- Inquiry- Performance- |Cross- Experiential
based solving based based curricular Project
Project Project Project Project Project
Science Chemistry: Chemistry, Chemistry, Biology: Ecology, Biology,
field “The role of  |Ecology: Ecology: “Creating an |Cultural Zoology,
Chemistry “Designing “The audio to a studies, History,
in clean eco-friendly Chemistry of |cartoon Economics, Geography:
energy chemical environmental |Addressing Social Exploring
solutions” products” pollution” environmental |Studies: artifacts at
issues Introduction  |the
to the 4 Kyzylorda
pillars of Regional
sustainability |Museum
Project What are the |[How can we How do How can How can What are
question/ most create chemical environmental |the four the
problem promising chemical pollutants issues be pillars historical and
(1 lesson) chemical products in the air, effectively of ecological
technologies |[that are both water, and illustrated sustainability |implications
for clean effective soil affect through a be applied to  |of
energy and ecosystems cartoon? solve artifacts in
production in |environmentally |and local’s regional Kyzylorda’s
Kyzylorda?  |friendly? health? environmental |museum?
issues?
Plan Teams Teams focus on |Teams Teams Teams Students
(1 lesson) explore different explore choose a select one divide
different product different problem pillar museum
alternative categories pollution to address (Ecologic, halls,
energy types |(cleaning types (air, through a Economic, each team
(solar, agents, water, cartoon, Social, focusing
wind, cosmetics, soil, dividing Cultural) and |ona
bioenergy, household or noise). tasks. divide specific
hydroelectric). [personal care subthemes. exhibition.
products).
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Research . Investigate ..
Conduct Investigate the 5 Research the |Use Visit the
(2 lessons) .. . local .
literature environmental R chosen online museum to
. pollutants
reviews and health . problem to resources to  |gather
. . chemical .
using impacts of . accurately study detailed
. . composition . R . .
international |everyday and portray it sustainability |information
and domestic |chemical explore in the topics about
sources products. P . cartoon. relevant to chosen
reduction :
(teacher- stratesics Kazakhstan or |artifacts.
guided). g Kyzylorda.
Solution Deliver a Develop an .
Propose Suggest Explore . velop Deliver a
(1 lesson) . . cartoon video |action
solutions eco- practical addressine the lan to speech or
based friendly methods . £ p video
. environmental |integrate ..
on designs to . . explaining
K issue with the 4 . N
literature for the reduce . the historical
. recorded pillars of .
review chosen local . o and ecological
. . audio. sustainability | . .
findings. product type. pollution. int significance
0
Kyzylorda’s of the
Z o
yZy exhibition.
context.
Review .
R Ensure Check for Assess the Evaluate Provide
Teacher’s . . . . cartoon
materials are  |evidence in clarity and . relevance feedback
Feedback . S scripts
sufficient research, feasibility of of the on
(1 lesson) . . . made by .
and including reduction action content
. . . students and
solutions are  |specific strategies. ensure plan accuracy and
supported by |data or . to local delivery.
alignment
research. examples. . context and
with the R
. sustainability
issue.
goals.
Presentation Teams
Teams Teams Teams . Teams Teams
(1 lesson) . show their .
present their  |showcase present present their  |present
. . . cartoons . .
findings their product pollution . action videos
. . with .. .
and designs and findings and recorded plans, explaining their
proposed research proposed audio fo linking chosen
. . u .
solutions. outcomes. solutions. themes to artifact
address the R .
. sustainability |and its
issue. .
pillars. context.
Participants

The study involved a group of 20 third-year pre-service English teachers
from the Department of Foreign Languages and Translation at Korkyt Ata
Kyzylorda University, specializing in ‘Foreign Language: Two Foreign
Languages.” The experimental group was divided into four teams, fostering
collaboration and engagement in the learning process while working on different
projects. In order to ensure a balanced mix of academic abilities across the groups
and prevent one group from being significantly stronger or weaker than others I
used an intentional sampling method. It secured a fair and effective distribution
of participants in the teams.
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Procedure

Students from the experimental group were given the same research project
question, the same amount of time to work on it, and the same deadline for
submission. Groups were assigned to research three projects in Chemistry and 3
in Biology, spending seven lessons, that is, 2 weeks for each project. This period
included planning, research, discussions, and presentations, which all team
members delivered to the group. It also included a question-and-answer session
with the other groups and the teacher’s comments on the project. The activities
conducted during the project were primarily in English.

Results and Discussion

The primary aim of this descriptive analysis is to evaluate the effectiveness
of the project-based CLIL course in enhancing student learning outcomes.
Observations were categorized into four key aspects: motivation, language
proficiency, engagement and collaboration, and critical thinking skills. These
four key aspects have been explored in previous studies, such as motivation [9,
10], language proficiency [1], engagement and collaboration among students
[11], and critical thinking skills [10]. These categories were carefully selected
to capture the cognitive and affective dimensions of student learning within
the CLIL framework, offering a comprehensive perspective on the method’s
impact. To further refine the analysis, positive and negative behaviours within
each category were systematically documented throughout the course, revealing
trends, challenges, and opportunities for improvement.

Over 15 weeks, I conducted observations and took notes during the
implementation of the project-based CLIL. The observation focused on classroom
interactions, group discussions and individual reflections that offered valuable
qualitative grasp. Students’ behaviors were systematically categorized using
predefined criteria aligned with the study’s objectives. A structured coding scheme
ensured consistent and reliable analysis and enabled an accurate evaluation of the
observed data.

The idea for conducting this research arose from two years of experience
teaching the same discipline to two or three groups or subgroups. It was a
demanding process that required explaining complex linguistic content and, more
importantly, engaging and motivating students to overcome their discouragement
and fear of studying non-linguistic subjects in English. The first lesson always
explained why the course was necessary, especially since many students disliked
subjects like Chemistry, Physics, and Biology, which was why they chose the
Humanities field. The situation became more challenging when we began working
with textbooks that were filled with symbols, numbers, and formulas. It was
especially difficult for students with lower grades who struggled to use English
in Chemistry or Biology. So they were quiet and disengaged for most lessons,
except when I prepared leveled texts and tasks to help them and real-life topics
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to discuss by delivering presentations. Consequently, by researching academic
articles written by authors mentioned in the literature review, I developed the
idea to implement a different method, moving away from the traditional approach
that allows my students to improve their language skills in learning Chemistry
and Biology by making it both enjoyable and motivating for all the students
notwithstanding their level of English language proficiency.

Motivation. 1 first noticed that all the students were demotivated and looked
perplexed, wondering how Chemistry and Biology would be taught to language
major students. As third-year students, they did not take the CLIL course itself.
Motivation increased significantly by the second week, particularly after clear
project plans were established and experienced students from the academic
mobility program actively engaged with other students. Students with prior
international academic experience were notably more motivated throughout the
course. In contrast, many students initially showed low motivation, particularly
those more accustomed to traditional teaching methods. They were motivated
when they knew they were doing the right thing without the teacher’s interference,
feeling a sense of self-satisfaction and self-worth (See Table 2). The positive
impact of autonomy and opportunities for self-expression indicates that students
thrive when they have a sense of ownership in their learning process. It shows that
it is important to balance support with future independent learning opportunities.

The two most motivating projects were a performance-based project, where
teams created audio for a cartoon, and an experiential project, where students
explored artifacts and acted as guides at the Kyzylorda Regional Museum. In
the former, students were highly motivated by the opportunity to create audio
for a cartoon, as it combined their creativity with the use of IT tools they had
rarely experienced in language acquisition or during lessons before. Narrating
cartoons in a foreign language added an exciting challenge. Because students had
to act, change their voices, and bring characters to life. The project was enriching
at the same time, as it required careful attention to the script’s pronunciation
and translating ideas from Kazakh or Russian into English. Groups were free to
choose any cartoon but were asked to address environmental issues. However,
some projects focused on topics the students found more interesting or wanted
to share with their teachers instead. https:/youtu.be/hHZFulCTHWg, https:/
studio.youtube.com/video/JhI3xJKpm1A/ https://youtu.be/BhsA3-hCHoM The
latter, visiting the Kyzylorda Regional Museum was a unique experience for the
students, as they had never participated in a field trip like that before. Taking on
the role of a guide in a foreign language and doing it in front of the camera made
them feel accomplished and provided a memorable way to apply their knowledge
in a real-world context. https://youtu.be/yXK8bhKPLe0, https://youtu.be/uT
WnTJDMS50, https://www.youtube.com/watch?v=I13wEqLoXjKQ All of the
students were highly excited about creating something special and unique. I could
see it when we watched the videos during the presentation lessons. The students’
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excitement was evident when we watched their videos during the presentation
lessons, as they looked proud of creating something truly special and unique.

The initial low motivation among most students could be attributed to the
absence of CLIL and a lack of familiarity with PBL methodologies. Hence, the
discipline of ‘CLIL’ which is all about its methodology, is taken away from the
EP (Educational program) of the class 2021, which caused the unawareness and
absence of knowledge about this particular methodology among the groups EL
(English Language) -21-1,3,5,7 (See Table 2.). These approaches require higher
levels of student autonomy and problem-solving, which can be challenging and
time-consuming without clear guidance early on. Resistance to new methods
likely stemmed from their preference for traditional teaching practices, such
as reading, translation, completing exercises related to the text, and retelling it,
which they found more predictable and more manageable to perform (See Table
2).

Language Proficiency. CLIL integrates both language acquisition and
subject learning. However, as CLIL is studied from the perspective of language
learning primarily in this research, it is crucial to note that all language skills
(speaking, reading, vocabulary, writing, and listening) are considered. For
instance, during the observation, oral language learning skills improved more than
written ones. Speaking fluency and vocabulary enhancement were observed in
both high- and low-graded students; this improvement was especially noticeable
when teachers or peers did not correct mistakes. I asked the students not to
laugh and correct each other’s grammar and pronunciation errors. Consequently,
students’ confidence increased while communicating or expressing their ideas
despite some linguistic inaccuracies (See Table 2). This growth can be linked
to the “Performance-based project”, where students applied their creativity and
communication skills in real-world contexts like voiceover work. The “Inquiry-
based project” also encouraged students to explore and present ideas without
fearing making mistakes. In the “Problem-solving project”, speaking fluency
reached its peak, as students collaborated to resolve local ecological problems
by creating an eco-friendly product. This effort not only improved speaking
and communication skills by sharing life hacks learned from their parents and
grandparents but also played a key role in building confidence. These types of
projects helped students develop speaking fluency and define the words when the
exact term was unknown, as they gained experience working through challenges
in a collaborative and supportive environment.

Additionally, translanguaging between English, Kazakh and Russian
languages was permitted. It was particularly evident when sharing background
knowledge about local culture, indicating that students were comfortable
contributing in areas where they had expertise, even if their English was limited.
For example, a student from the Aral region told her grandmother stories about
the ecological condition and how the number of different species of fish and
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vegetation used to cure certain diseases disappeared from the area. Furthermore,
the Aral Sea disaster had a profound impact on the locals, affecting them
materially, physically, and spiritually, and it was the worst. The second student
told how her grandparents warned them about hunting on ‘saiga’ and various
myths about their curse. In Chemistry, a student talked about using the chemical
element ‘lead’ to heal stuttering caused by fear of something and its good results.
Another student discussed the usefulness and protection of ‘gold’ from the evil
eye (See Table 2). The improvement in speaking fluency over time, facilitated by a
relaxed approach to grammar correction, underscores the value of creating a low-
pressure environment for all language lessons and should be considered by the
teachers. As a result of 15 weeks of observation, I can conclude that by focusing
on communication rather than accuracy, students became more eager to speak
up despite the linguistic challenges. CLIL approach, combined with projects that
required research and working with scientific sources, led to the enhancement
of reading skills, the translation of numerous texts, and the acquisition of a
significant amount of new vocabulary.

Engagement and Collaboration. Overcoming linguistic barriers and being
able to communicate in English led to increased engagement. Because students
became more comfortable with teamwork, particularly after group reshuffling
based on their preferences. Group reshuffling occurred due to a misunderstanding
and disagreement between five students from three different teams during
planning and discussions, as they were unable to find a common language or get
along with each other. Later, I found out that the whole group is generally divided
into several subgroups and has a particular circle of communication among each
other. Regarding collaboration, it extended outside the classroom without the
teacher’s intervention (See Table 2). In particular, while doing voiceovers for
cartoons, preparing guiding videos in the museum, and making presentations.
Collaboration reached its peak during the project “Introduction to the Four Pillars
of Sustainability”. Students from the same regions worked together to research
and gather information about local environmental issues. This project explored
how the four pillars of sustainability could be applied to address regional
environmental challenges. The students were very interested in this project
because they wanted their region to develop sustainably. As mentioned above, less
academically confident students were hesitant to participate in group tasks. Over
time, restructured teams balanced group dynamics, leading to more productive
outcomes. Effective collaboration emerged when groups were optimized and
students were given space to take the initiative. After the explanatory lesson,
I only gave feedback when asked for it. Other times, I let the students use their
imagination and creativity, supporting their ideas without restrictions. No illegal
or rule-violating activities were proposed. Early misunderstandings within teams
diminished as they adjusted to the group work dynamic.

The initial hesitancy of less proficient students to participate in group tasks
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can also likely be linked to insecurities about their abilities and lack of experience
with collaborative learning. Misunderstandings within teams suggest that clear
expectations for group roles and communication may not have been established
early on, as they were sometimes instructed to work in teams. The extension
of collaboration outside the classroom without teacher intervention indicates a
growing sense of responsibility and ownership among students. Considering the
above-mentioned shift in students’ engagement and collaboration, I can say that
given the right conditions, students can adapt to collaborative work and even
exceed expectations.

Critical Thinking Skills. The welcoming ambiance created by collaborative
work triggered the advancement of students’ critical thinking skills. It was mainly
observed in learning to listen, respect, and evaluate diverse opinions without
shouting or fighting. There were five students, three of whom studied in Poland
and the other two in South Korea, who participated in a semester-long academic
mobility program and consistently demonstrated advanced critical thinking using
examples from broader contexts. In contrast, others initially relied on dominant
opinions or information from family, friends, and social media trends (See Table
2). To demonstrate, these students stated that stereotypes about various aspects,
such as nations, cultures, and customs, can be both helpful and harmful. The
usefulness is based on situations where expectations are met, making them easier
to deal with. On the other hand, judging things according to stereotypes can worsen
issues and lead to misunderstandings between different people and cultures.
Consequently, studying abroad improves not only intercultural competence in
students but also critical thinking abilities, which result from the diversity of
perspectives and opinions. Their contributions likely served as a model for other
students, and that facilitated the development of these skills across the group.
As a result, independent analysis gradually replaced conformity as students
developed critical thinking skills by learning from one another. However, this
progression was slower for those less exposed to diverse viewpoints. Besides,
many students relied on informal-digital sources and showed the lack training
in critical thinking. This might be because they had little practice in evaluating
different perspectives or making arguments based on evidence in other lessons.
I had to remind them to use reliable sources, such as scientific articles, book
chapters, or official government websites, and to provide references for the
information they used. For example, one student said the life expectancy for men
in Kazakhstan was 50 and 65 for women, but when we checked Wikipedia, it
showed 69 and 77.9. These activities helped improve critical thinking by the end
of the course, primarily through repeated practice and group discussions where
students asked detailed questions about the information.

The problem-solving project, where students designed eco-friendly
chemical products, helped develop their critical thinking skills. They analyzed
environmental problems, brainstormed solutions, and evaluated their designs,
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encouraging creativity. Their products included natural dishwashing cleaners
made with baking soda, antibacterial cleansers for bathrooms and kitchens that
utilized vinegar, organic fertilizers derived from fruit and vegetable waste, and
eco-friendly shopping bags crafted from textiles. The inquiry-based project,
where students explored the chemistry of environmental pollution, fostered
critical thinking, encouraging them to ask meaningful questions and seek
answers. As part of the project, students also investigated practical methods
to address local pollution issues in Kyzylorda region, Kazakhstan, such as
radiation and air pollution from the oil and gas industry, contamination from the
Baikonur Cosmodrome, soil and water pollution caused by uranium production
in Shieli, and the severe ecological impact of the shrinking Aral Sea. https://
youtu.be/OY1ceJDyoMM, https://youtu.be/AiV8Dt2q 1U, https://youtu.be/
sg04B5SrNFWA

Table 2 - Aspects of motivation, language proficiency, engagement and
collaboration, and critical thinking in project-based CLIL

Aspects/categories | Negative Positive
Motivation - perplexed by studying Chemistry - some highly motivated (students who
in English (disliked and feared studied abroad by academic
calculations) mobility program)
- low initial motivation (new project method, |-motivation increased after clear
lack of clarity). plans were established (week 2).
- interest driven by grades, not content. - freedom to express opinions
boosted motivation.
- resistance to new methods (preferred - autonomy with minimal
traditional reading/translation). teacher interference.
- difficulty relaxing and engaging
Language - struggled to express in English (less academic|- Improved speaking fluency
proficiency students, translanguaging between languages) | (no teacher control, mistakes
allowed)
- limited specific
vocabulary (translanguaging to Kazakh/
Russian)
- grammar less prioritized
Engagement and|- hesitation (less academic students, - effective student engagement,
collaboration quiet at first) boosted
productivity and project outcomes
- some misunderstandings within - collaboration extended outside class
teams (group reshuffling) (without teacher insistence)
- teams reestablished based on
students’ preferences considering
academic level
Critical thinking | - conformity to dominant student - by end of project, students
skills opinions (lack of critical thinking) learned to listen, accept, and
respect others’ opinions
- critical thinking based on social - academic mobility students
media trends and examples showed better critical thinking
skills
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Conclusion

The analysis reveals that while project-based CLIL had some positive
effects, such as enhancing students’ speaking fluency and specific vocabulary by
the end of the course, overall language proficiency did not improve significantly,
particularly in writing, grammar accuracy, and listening. Although, motivation
increased on average 4-5 students remained disengaged in some project work.
In addition, students lacked the necessary skills and experience to conduct
projects and research effectively which limited their full engagement with the
PBL approach. Critical thinking was developed slowly, with students often
relying on informal sources and struggling to think independently. However,
students (without prior academic mobility experience) demonstrated improved
critical thinking by the end of the course, highlighting that students require more
time and practice to develop these skills fully. Positive outcomes were observed
in fluency and critical thinking, particularly among individuals with prior
experience in academic mobility. The separate disciplines found in the EP of the
given specialty, such as ‘CLIL’ and ‘Developing Critical Thinking Skills,” must
be taught in earlier semesters to improve outcomes. Additionally, future PBL
implementations in CLIL should include more structured guidance on research
and project management, as well as focused support to enhance all language
skills.

Implications and suggestions

1) Transitioning from traditional or book-based methods to innovative
teaching approaches, such as PBL, requires step-by-step support to help students
become accustomed to these unfamiliar processes. Clear structures and the
involvement of experienced students can effectively boost the motivation of all
learners.

2) Implementing translanguaging as a tool rather than a barrier could
help less proficient students transition to using English in academic contexts
more effectively. For instance, the discipline ‘Teaching English Language on
a Professional Approach (texts on natural sciences: Chemistry and Biology).
Furthermore, students must have a specific vocabulary list and exercises focused
on project topics to help with common issues related to specific terms.

3) Ensuring that groups are well-balanced in terms of skills and confidence
levels from the beginning of the lessons can enhance engagement and productivity.
Instructors or teachers should provide team-building activities and clarify roles to
prevent misunderstandings.

4) Introducing critical thinking strategies early could accelerate skill
development. Additionally, having experienced or advanced students mentor
their peers can foster a supportive environment that encourages independent
thinking.
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«SOFT CLIL» KOHTEKCTIHJAE )KOBAJIBIK OKbITY TUIMALJIITTH
BAFAJIAY
“Baibkanosa IH.!
“'KopkeiT ATa arbiagars!l Keispuiopaa Yausepceuteri, Kpizsiiopaa, Kasakcran

Angarna. bimiM  anmymsiiapra  TOHAIK-TUIMIK  HHTETPATUBTIK  OKBITY
(IITUO) cusikThl OelTaHbIC 9iCHAMAaMEH FhUIBIMM ToHA1 (Xumusi, buonorus)
YHpeTy, COHBIMEH KaTap TEXHOJOTHSUIBIK TYPFBIIAH JaMbIFaH QJIEMHIH aJlaMiap
apachIHIarbl KapbIM-KaThIHACKA KEIepri KENTIPETIH KHUBIHABIKTAPBl OCHI
3epTTeyl Kyprizyre TypTki 6omabl. 3eprrey YWTulal Ou1iM Oepy KOHTEKCTIHE
JKOOAJBIK OKBITY OJICIH KOJIJIaHyFa, OOJallaK aFbUIIIBIH TUT MYFaTIMICPiHIH
TONTHIK TAJKbUIAYTAp MEH IIeTeN TUTIHIE KYHIENIKTI eMip KaraiiapbiHa
KOJIJIaHy¥a ’KoHe OYJI MOH/II MEHIepy MEH LIEeTell TUIIH YHPEeHy/l Katap JaMbITyFa
OarpITTanFad. byn 3epTTey YIIiH aFbUIMIBIH T MaMaHJBIFbIHAA OKUTHIH 20
CTY[IEHTTIH aFbUINIBIH TUIl JaFAblIapblH Oaraliay MaKCaThIHIA KYPBUIBIMIIBIK
OaKpUIay apKBLIBI CAIaJIbIK 9/1iC KOJIAHBUIIBI. bakpuiay OapbIChIHIA aJIJIBIH ajla
AHBIKTAJIFAaH KOPCETKIMITEPTe, COHBIH 11II1H/Ie MOTHBAIINS, TUIIK JaFbLIap, )K00a
OapbICBIHIA aTCANbICY MEH BIHTBIMAKTACTBIK KOHE CBIHU Oifylay KabOijeTTepiHe
Hazap aynapbuUlabl. 3epTTey/Ae KaTbICYIIBUIAPABIH MIHE3-KYJIKBIH OOBEKTHBTI
TYpAe Kajaramay YIIiH Oenriiey mnaparbl apKbUIbl CHUIATTaMallbIK Tajjay
xKyprizinai. Tangay HOTHKECIHIE CTYASHTTEPAIH CONey epKIHAIri MEeH CO3MIiK
KOPBIH JKaKCapFaHbIH, O1paK >KaJbl TULIIK JaFAbUIAP, dCipece kKa3y, fpaMMaTHKa
KOHEe TBhIHJAy callajapblHAa IIEeKTeyldl Mporpecc OalKalafaHbIH KOPCETTI.
Kebine cTyneHTTepiH MOTHBALMSACHI apTKAHBIMEH, >KOOANBIK JKOHE 3epTTey
JaFbIAPbIHBIH  JKETICHEYIIUIIIT KeHOlp CTYyAEHTTEpIIH TOJBIK KaThICyblHA
JKOHE CBHIHM Oilay JaFJblIapblHBIH JaMyblHa Keaepri kentipai. Camanbik
TEPMUHEPAIH KETICHEyIITriHeH TybIHIaFraH Mocelesepi Lienyne, cousey
ePKIHIITIH apTTHIPY/Ia XKOHE BIHTBIMAKTACTBIKTHI TaMBITY/Ia TPAHCIMHTBAIINS ©TE
naiganel 6onael. 3epTTey OapbhIChIHAA KOMAAHBUIFAH K004 JKOoCTapiapsl MOHHIH
OKy OarapiaMachlHa €HII31IM, TTOH OKBITYIIBUIAPHI Ca0aK KOCMapbIMEH COKec
KEJIeTIH HAaKThI TAKBIPBINITAP bl TAHAAI, )KOOAJIBIK OKBITY 9/IICIH 63 cabaKTapbIH/a
KOJIJIaHa alajbl.

Tipexk ce3aep: mNOHIIK-TUIAIK HHTErparuBTik OKbITy, CLIL, 3x00a
Heri3iHae okpITy, PBL, meren TuiH yiipeHy, MOTHBAIMs, cabaKKa aTcajbICy, ChIH
TYPFBICBIHAH OiiNlay
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O EHKA 2O®EKTUBHOCTHU NPOEKTHOI'O OBYYEHUA B
KOHTEKCTE «SOFT CLIL»
“Baitkanosa I H.!
"IKe3putopaunckuii Yausepeutet umern KopkeiT Ata, Kei3butopaa,
Kazaxcran

AHHOTanusl. MeTononorus MpeIMETHO-A3bIKOBOIO MHTETPUPOBAHHOTO
obyuenus (I ISIMO)sBnsieTcss HOBOMHAYUHOM U CLMIUTHHOM, MCIIOJIb30BaHUEKOTOPO
1pu 00y4EHNH CTYJEHTOB IIPEJCTABISET COOOM CIOKHYIO MEArorMuecKyo 3a1auy.
OcHoBaHMEM HEOOXOJMMOCTH IPOBEACHUS MCCIEIOBAHUS TaKXKe MOCITYKHIIU
BBI30Bbl COBPEMEHHOTO TEXHOJOIMYECKOro OOIIEeCTBa, BIMSIOIIME HA XapakTep
KOMMYHHKalui. McciienqoBanue mpoBOAMIIOCH HA MPOEKTHOM TPYIIE CTYIEHTOB
YUCIIEHHOCTHIO 20 4eTTOBEK 00YJarOIIMXCsl CIICUATbHOCTHA YUUTENSI aHTTTUHCKOTO
s3bIKa TIOCPEACTBOM HAONIONEHMS, OLIEHKH U CTPYKTYPHPOBaHMS BO3/IEHCTBUS
[TAMO na ypoBeHb BiaJieHUs AHIIIMUCKUM SI3BIKOM. DOKYCOM HCCIeI0BaHUS
SBJISUTOCH MCIIOJIb30BaHUE METOJIOB ITPOEKTHOIO 00yUEHHsI, TOCPEICTBOM KOTOPBIX,
Oynyle y4uTessl aHIIMHCKOTO s13bIKa BOBJICKAJIUCh B TPYIIIOBBIE 0OCYXICHUS
U pEaJbHbIC KOMMYHHMKaTHBHBIE CUTyallUM C HCIOJIb30BAHMEM HWHOCTPAHHOIO
sS3bIKA B YCIIOBUSX TPEX S3BIYHON 00pa30BaTeIbHON CPEJIbl, C IS0 COMEHCTBUS
B YCBOGHUH INPEIMETHOIO COJACp)KaHHs, a Takke (OPMHUPOBAHHS HHOS3BIYHOM
KOMMYHHKaTHBHOM KOMIIETEHIIMU. B KauecTBe MHIMKATOpOB HaOJIIOAEHUS ObUIN
BbIOpaHbI: MOTHUBAIIMS, SI3bIKOBAsI KOMIIETEHIINS, BOBJICYEHHOCTb, KOJIaboparys u
KpUTHYECKoe MbliieHHe. OObEKTUBHOE OTCIICKUBAHUE TIOBEJICHUSI YYaCTHHKOB
OCYHIECTBIBIOCh TIOCPEACTBOM OIMCATENILHOTO AaHAIW3a C HUCIOJIb30BAHUEM
yek-1ucToB. OOOOIIEHHBIN aHaIN3 TOKasajl, YTO HCIIOIb30BAHUE MPOEKTHOTO
[TAWO no3BosmIIo yaydluTh OCTIIOCTh PEUYM CTYAEHTOB M MX CJIOBapHBIN 3arac
IIPY OrPAaHUYEHHOM IIporpecce OOLIEro YpOBHS $3bIKOBOM KOMIETEHUMH B
MUChbMe, TPaMMaTHKe U ayIUpOBaHUHU. MoTUBAIMS YBEIMYWIACh Y OOIBIINHCTBA
CTY[ICHTOB, U HEIOJHOE BOBJICYCHUE M Pa3BUTHE KPUTUYECKOIO MBILIICHHUS
OTZIEJIbHBIX CTY/ICHTOB OBLIO CBSI3aHO C HEAOCTATOUHBIMH HABBIKAMHU B MTPOEKTHON
U HCCIIEOBATENbCKON JiesiTenbHOCTH. HeoOXxoqMmMo OoTMETUTh, YTO MPUMEHEHHE
TPAHCIMHIBALUH 0Ka3aJI0 TIOMOILb B PEILICHUH NMPOOIeM, CBI3aHHBIX C HEXBATKOM
creM(pUIECKNX TEPMUHOB W YIy4IIEHHEM O€IIOCTH PEYM, OTPA3UBIIMXCS Ha
yAy4IlEeHUH TIOKa3aTesiei BOBJICYEHHOCTH U Koitaboparuu. [IpuMeneHHble B Xozie
WCCIIEJOBAaHUs IPOEKTHBIE IJIAHBI MOTYT OBITh MCIIOJIB30BAaHbI MIPENOIABATEIIIMU
IIpU poBesieHNH 3aHATHi B pamkax [TANO.

KiroueBble cjioBa: MpeiIMeTHO-S3bIKOBOE MHTETPUPOBAHHOE OOyudeHue,
CLIL, oOyuyenue Ha ocHOBe MpoekToB, PBL, n3yueHne MHOCTPaHHBIX SI3BIKOB,
MOTHBALUsA, BOBJICYEHHOCTh, KPUTHUYECKOE MBIILJICHUE
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THE EFFECTIVENESS OF MODERN EDUCATIONAL
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Abstract. The relevance of this study is due to the need to introduce modern
educational technologies into the process of teaching English in the fourth grade.
Due to the rapid development of technology, educational programs must be
adapted to prepare children for the modern world starting from primary school.
The main goal of this study is to theoretically and experimentally demonstrate
the effectiveness of using modern educational technologies for the development
of intelligence when teaching a foreign language to primary school students. This
article uses methods such as literature review and analysis, as well as evaluation,
observation, and experimentation methods. The novelty of this work lies in its
commitment to the use of modern educational technologies in teaching English in
primary schools. The obvious significance of this study is that the implementation
of various types of activities provided by modern educational technologies in
English lessons can stimulate the cognitive development of primary school
students. Furthermore, the findings highlight how these technologies can enhance
student engagement, foster collaborative learning, and support differentiated
instruction, thereby catering to diverse learning styles and needs. This approach
not only enriches the educational experience but also equips students with essential
skills for future academic pursuits. Ultimately, this study aims to contribute to the
ongoing discourse on educational innovation, providing a framework for future
research and practical applications in primary language education.

Keywords: educational technologies, primary school, English language,
pedagogical process, intellectual skills, cognitive development, learning
outcomes, teaching methods

Introduction

There are many interpretations of the term “educational technology” in the
scientific literature.

M. Clark believes that the importance of educational technologies depends
on their implementation in the field of education through the use of modern
materials and industrial products [1].

F. Percival and J. Ellington expanded the understanding of this term to
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include various forms of information presentation, such as televisions and
display devices, which make educational technologies part of the audiovisual
environment [2].

UNESCO defines educational technology as a systematic approach to
planning, implementing and evaluating educational programs, taking into account
human and technological resources [3].

D. Finn argues that this is a way of organizing, it is a way of thinking about
materials, people, institutions, models and man-machine systems [4].

Based on an analysis of more than 100 sources P.D. Mitchell believes
that educational technology covers all aspects of the educational process and is
designed to effectively allocate resources to achieve specific results [5].

S.V. Kurnevich emphasized the need to combine educational technologies
and teaching methods, and V.P. Bespalko focuses on the importance of pedagogical
skills for a successful educational process [6,7].

V.M. Monakhov defines educational technology as an integrated approach
that provides comfortable conditions for students and teachers and takes into
account all the details of the design and implementation of the educational system
[8].

M. V. Clarin defines educational technology as an organized set of all
personal tools, equipment, methods and communication sequences used to
achieve educational goals [9].

Yu. G. Ksentsova believes that teaching technology is the framework
of a teacher’s activity, where all actions included in the process are organized
according to a certain integrity and sequence [10].

N. Kostikova et al defines educational technology as a systematic and
objective system of actions, activities and processes that provides diagnostic and
verifiable results in a constantly changing environment [11].

Issues of developing the intellectual abilities of younger schoolchildren
were considered in the works of I.L. Lebedeva, L.P. Terentyeva, M.Sh.
Martirosyan, S.Yu. Borukha, Yu.G. Tamberg, E.A. Petrosyan, J. Bruner, G.
Gardner, J. Piaget, C. Spearman, B. Sternberg, L. Thurstone. The special role of
the school in the formation of the intellectual abilities of younger schoolchildren
was noted by V.N. Druzhinin, M. A. Kholodnaya, V.D. Shadrikov, Z.M. Babaeva,
Zh. Sharipkhodzhaeva, G. Astemes, L. Iskakova et al [12-15].

Therefore, educational technology refers to a method of educational
process, the purpose of which is to obtain proven results using modern methods
and teaching methods. However, further research is needed to examine the impact
of modern educational technologies on the cognitive development of primary
school students in English classes.

The modern school education system of the Republic of Kazakhstan is
undergoing major changes that cover almost all aspects of education. Student
interest becomes an important factor in the educational process. Traditional

Series “PEDAGOGICAL SCIENCES” Ne 3 (78) 2025, pp. 298-312 299



THE EFFECTIVENESS OF MODERN EDUCATIONAL TECHNOLOGIES IN ...

teaching methods are focused on the average level of students and cannot provide
adequate results in the new conditions. Therefore, it is very important to introduce
new technologies that contribute to the development of children’s intelligence.

The purpose of this article is to present the theoretical foundations of
foreign language teaching and evaluate the effectiveness of modern teaching
technologies in promoting the cognitive development of primary school students.
To achieve this goal, it is necessary to consider several issues - analyze existing
research on this topic, study modern educational technologies that contribute to
the intellectual development of students and conduct experiments and analyze
the results of the success of using this technique in English classes.

With the rapid development of technology and education, it is important
to understand how modern educational technologies can be used to improve the
learning process and develop the intelligence of students. This is especially true
for younger schoolchildren who are starting to learn a foreign language, including
English. Despite the widespread use of this technology, there is currently a lack
of in-depth research on English language teaching and its impact on the cognitive
development of primary school students. Therefore, one of the objectives of this
study is to study the impact of the use of modern educational technologies in
English lessons on the cognitive development of primary school students.

To evaluate the effectiveness of modern educational technologies in
promoting the cognitive development of Grade-4 primary school students in
English lessons.

Research objectives:

- Identify and systematize technology clusters (developmental, problem-
based, health-saving, ICT, game-based) relevant to cognitive growth in L2
learning.

- Compare pre- to post-intervention changes in composite intellectual-
skills scores within classes.

- Estimate between-class differences in learning gains (intervention vs.
comparison).

- Document fidelity of implementation and classroom engagement to link
outcomes to enacted pedagogy.

- Qualitatively describe learner/teacher experiences that contextualize
quantitative results.

Materials and methods

This study employed a quasi-experimental pretest—posttest design with
a non-equivalent control group to evaluate the effect of modern educational
technologies on the cognitive development of primary school students learning
English. Such a design is appropriate for authentic school settings where random
assignment is impractical; it allows comparing learning gains attributable to the
intervention while controlling for baseline differences through pretesting.
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The study was conducted in 4 classes of the State Institution “General
Education Secondary School-Gymnasium No. 21 named after Al-Farabi,
Aktobe”, State Institution “Linguistic School-Gymnasium No. 24, Aktobe”,
and State Institution “General Education Secondary School-Gymnasium No. 2,
Aktobe”. Two intact classes took part in the study: 4 “A” (intervention) and 4
“B” (comparison). The selection of intact groups allows preserving the natural
ecology of the class and reducing disruptions to the educational process, which is
extremely important for conducting research in a real school.

A combination of theoretical and empirical methods was used.

Theoretical methods: a systematic literature review and analytic—synthetic
work with pedagogical and psychological sources to define educational
technology and intellectual skills, and to formulate the research hypothesis and
framework.

Empirical methods:

» Pedagogical experiment: implementation of modern educational
technologies in Class 4 “A” versus traditional instruction in Class 4 “B”.

* Observation: structured classroom checklists to record implementation
fidelity and student engagement.

* Testing/diagnostics: pretest—posttest battery measuring cognitive
operations, working memory, problem solving, and transfer.

* Survey/interview elements: feedback from learners and teachers to
contextualize quantitative results.

 Learning-artifact analysis: review of digital tasks, presentations, and
student work.

Data processing: descriptive statistics (means, percentages of growth),
comparative statistics (gain scores; independent-samples t-tests where applicable),
and reliability analysis (internal consistency of test items).

Justification of methods: theoretical analysis provided the conceptual basis;
the experiment and testing offered objective measures of learning outcomes;
observation and artifact analysis enabled triangulation; statistical procedures
validated the results.

The intervention integrated modern educational technologies during
English lessons in Class 4 “A”, combining five technology clusters that target
complementary aspects of cognitive growth:

1. Developmental learning technologies (promote independent knowledge
acquisition and higher-order thinking through problem situations);

2. Problem-based learning (elicits hypothesis formation and reasoning
under cognitive challenge);

3. Health-saving technologies (short kinesthetic/visual micro-breaks
sustaining attention and reducing cognitive fatigue);

4. Information and communication technologies (ICT) (multimodal input,
paced practice, immediate feedback, and teacher differentiation/monitoring);
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5. Game-based learning (situational engagement, meaningful repetition,
and transfer through play).

Class 4 “B” followed the regular curriculum without systematic integration
of these technologies. This contrast operationalizes the treatment effect while
holding curricular content constant.

Instruments and procedures:

* Pretest/posttest battery: administered one week before and one week after
the 1-month intervention; aligned with the grade-level syllabus for curricular
relevance.

* Structured classroom observation: recorded technology use, duration, and
learner engagement.

* Lesson artifacts: collected interactive tasks, digital products, and group
projects to trace how technologies mediated learning.

* Qualitative feedback: gathered from learners and teachers to add
contextual insights into classroom experience.

Data analysis:

» Within-group: pre-to-post comparisons of composite scores to quantify
learning gains over time.

* Between-group: gain-score comparison (Class 4 “A” vs. Class 4 “B”) to
estimate the intervention’s added effect over regular instruction.

« Validity checks: review of score distributions, item difficulty, and internal
consistency (Cronbach’s a) to confirm reliability.

* Mixed-method triangulation: integration of quantitative and qualitative
evidence to strengthen inferences.

School administration and parents/guardians were informed; participation
followed standard school procedures. Data were anonymized; instruction
for the comparison group adhered to approved curricula to avoid educational
disadvantage.

Methodological rationale:

* A mixed theoretical-empirical approach was used to secure validity and
reliability.

* Quasi-experimental design: the most practical choice for real schools
without random assignment; supports cautious causal claims while preserving
ecological validity.

» Pedagogical experiment: tested the hypothesis within genuine Grade 4
English lessons.

* Pretest—posttest diagnostics: yielded quantifiable, comparable indicators
of change in intellectual skills before and after the intervention.

* Observation and artifact analysis: verified implementation fidelity and
linked observed gains to the specific technologies used.

« Statistical procedures: descriptive and inferential analyses with reliability
checks (e.g., Cronbach’s a) provided an objective basis for judging significance.
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* Qualitative feedback: teacher and learner perspectives complemented the
numbers and enriched interpretation.

Overall, the methods were deliberately aligned with the study aim—
evaluating the effectiveness of modern educational technologies for cognitive
development in primary-school English — and the multi-method integration
strengthened internal validity and offered a comprehensive view of learning
outcomes.

Results and discussions
To achieve the set goals and objectives, modern educational technologies
are used, shown in Figure 1.

Modern educational technologies
: @ 3 o
DEVELOFMENTA
L LEARNING HEALTH-SAVING
TECHROLOGIES TECHSOLOGIES -

Figure 1 — Modern educational technologies
Note: compiled by the authors

Developmental learning technologies are used for the purpose of high overall
personal development, creating the basis for the development of cognitive and
creative abilities. One of the main values of such training is mental, intellectual
activity associated with independent acquisition of knowledge; The child has a
need for knowledge. Lessons are structured so that schoolchildren discover new
knowledge and methods of activity as a result of solving problem situations and
finding options for the right solutions. Also, developmental learning technology
is actively used in extracurricular activities.

Every lesson presents a challenge that needs to be overcome. Problem-
based learning methods open up new opportunities for constructing lessons that
transform students from passive listeners into active researchers of educational
problems. Conducting classes takes a creative direction. Children learn better
by discovering and expressing it in their own way rather than by reading and
memorizing it. Learning to use this technique, without losing its scientific nature,
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requires checking the student’s solutions for compliance with the rules and
theoretical resources of textbooks, dictionaries and encyclopedias.

Health-saving technologies include: holding thematic physical exercises
in each lesson, dynamic breaks, participation in school and district sports
competitions, holding parent meetings on the topic: “Daily routine at school and
at home”, “How to maintain a child’s health”, “Safe path”, “Computer and child”;
organizing hot meals at school for all students; a series of meetings with a general
practitioner; organization of outdoor games during breaks, etc.

The main task today is to teach the child various techniques and methods
for preserving and strengthening their health, so that later, when they move to
secondary school and beyond, the children can apply them independently. I try
to structure my lessons with this goal in mind: how to make the lesson health-
saving. In my lessons I use various fun physical education exercises, gymnastics,
“singing” sounds and much more.

In the work of teachers, information and communication technologies
are used to create educational materials that can be used in educational
organizations. Here we work together with students using films, images, parts
of e-learning programs, as well as our educational exhibits and encyclopedias.
In addition, classes and excursions using various museum information resources
are interesting. Lessons using ICT are meaningful, colourful, informative and
interactive. They save teachers and students time, as well as allow students to
learn at their own pace and allow teachers to differentiate and monitor learning
with students for quick review. and assessment of learning outcomes. ICT lessons
use: presentations; interactive whiteboard, electronic textbook, videos, materials
for practical work, etc.

Gaming technologies. Play is a natural and humane way to teach children
something. When learning through play, we teach children not in the way adults
prepare educational materials, but in the way children easily and naturally accept
them. Games provide different ways to engage each student in an activity. Game-
based learning involves multiple ways to engage each student in activities based
on each student’s interests, abilities, and skill level. Informative and fun exercises
can inspire students to explore new ideas, improve developmental tasks, and
relieve boredom. The purpose, content, organization and implementation of
games may vary and may address a single objective (e.g. improving numeracy,
grammar, etc.) or a set of objectives including the development of language
skills, observation, concentration, creativity and creativity. Ability to explore
new situations.

The development of intellectual abilities occurs not only in class, but
also in extracurricular activities. Let’s look at the ways of students’ intellectual
development in Figure 2.
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Figure 2 — Paths of intellectual development of students
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Figure 2 — Paths of intellectual development of students
Note: compiled by the authors

The development of intellectual abilities occurs in the classroom if students,
on assignment, independently perform certain types of actions and come to
assimilate new knowledge. This knowledge is then comprehended and applied in
practice when performing training exercises.

The experiment took place at school No. ..., in the fourth grade. The essence
of the experiment was as follows: in grade 4 “A” in English lessons, the teacher
used developmental learning technologies, problem-based learning technologies,
health-saving technologies, information and communication technologies and
gaming technologies, while in grade 4 “B” these technologies were not used. The
experiment lasted for 1 month. The survey was conducted before the experiment,
to identify the level of development of students’ intellectual skills, and after the
experiment. Let’s look at some of the methods used in these lessons:

1 The empathic method (or living method) is a method that allows students
to “experience” the phenomenon being studied in different disciplines. This
approach promotes a deeper understanding of things and feelings. For example,
students can imagine themselves as a tree, an animal, or a cloud, which helps
them ask questions and find answers on an emotional level.

Teacher: “Imagine that you are a hurricane. How would you describe
yourself? What feeling do you get? List your adjectives, verbs, favorite weather
conditions, and where you are now.
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Student: “I am a hurricane. I am the most destructive of all storms. I am
dangerous, strong, loud and unpredictable. I bring strong winds and torrential
rains that destroy houses and trees. When the sky is full. dark clouds, I warn of
thunder.”

2 Mind maps are an effective tool for constructing ideas, thoughts and
discussions. This allows students to quickly write down ideas, starting with a
main topic and developing ideas through synthesis.

Example: Write the main topic in the center of the mind map and students
will add related words and ideas one by one, creating a structure that allows them
to see connections and encourage creativity.

3 Brainstorming allows students to freely express their thoughts and ideas
on the topic under discussion. This approach creates an open atmosphere and
encourages creativity. This means that all ideas will be accepted regardless of
whether they are true.

Example: Teacher: “What comes to your mind when you hear the word
“bicycle”?”

Students express their connections and knowledge, and the teacher acts as
a facilitator, leading the discussion and encouraging active participation.

4 We know/want to know/explore ways that students can construct
knowledge while reading or listening to lectures. Students create a three-column
table to record their information and needs.

Example: Students make a table on the board and write what they already
know about the topic in the first column, what they want to know in the second
column, and what they learned in class in the third column. This encourages
collaborative teaching and learning. exchange of information between students.

5 The Learning Together method shows that learning is more effective
when students explain the material to each other. This method can be used when
working on words and learning grammar.

Example: Students are divided into groups of 4—7 people and given the
same text. Each person takes turns acting as a teacher, summarizing what has
been learned, asking questions and explaining difficulties that arise. It can be
organized around the topic of studying grammatical structures: one group
analyzes examples of tenses, another finds auxiliary words, and the third diagrams
affirmative, negative and interrogative sentences.

Therefore, the use of these methods in the learning process can help
accelerate understanding and mastery of the material. During breaks between
tasks, the following are used alternately: finger gymnastics, visual gymnastics,
etc., accompanied by teacher comments in English.

The results of the experiment are graphically presented in Table 1 and
Figure 3.
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Table 1 — Dynamics of intellectual skills development among Grade 4 “A”
and 4 “B” students

Indicator Grade 4 “A” (with Grade 4 “B” (traditional
technologies) instruction)
Average score before experiment 56.3 55.9
Average score after experiment 73.5 62.1
Growth, % +30.5 +11.02

In Class 4 ‘A’, individual student scores demonstrated a steady upward
shift after the intervention, whereas in Class 4 ‘B’ the changes were minimal and
largely confined to lexical-grammatical exercises. This confirms that the growth
in the experimental group was both broader and more pronounced than in the
control group

As can be seen from the data in Table 1 and Figure 3, the differences
between the results before and after the experiment are especially clear in 4 “A”
class, where modern educational technologies were used.

Figure 3 shows the difference in the development of intellectual skills after
the experiment between 4 “A” and 4 “B” classes.

Indicators of the level of knowledge after the experiment

35,00%
30,00%
25,00%
20,00%
15,00%
10,00%

5,00%

0,00%

mAa IIAII mAa IIBII

Figure 3 — Difference in learning the material after the experiment
between 4 “A” and 4 “B” classes
Note: compiled by the authors

Analysis of the pretest—posttest data shows a pronounced divergence
between groups. Class 4 “A,” which used modern educational technologies,
improved intellectual-skills scores by 30.5%, whereas Class 4 “B” under
traditional instruction rose by 11.02%. These results support the hypothesis that
technology-enhanced instruction accelerates cognitive development in primary-
level English.

Within Class 4 “A,” the largest gains appeared in working memory and
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attention (+34%,), followed by problem-solving and transfer (+29%). The pattern
aligns with anticipated effects of ICT and game-based formats—immediate
feedback, multimodal engagement, and sustained motivation. Problem-based
and developmental approaches reinforced reasoning and hypothesis-building,
while health-saving techniques reduced cognitive fatigue and helped maintain
engagement across lessons.

The control group (Class 4 “B”’) showed only modest progress, chiefly in
lexical-grammatical knowledge, indicating that conventional methods at this
stage are insufficient for developing higher-order intellectual skills.

These findings are consistent with earlier work [13, 14] highlighting the
value of active, technology-mediated learning in younger students. Unlike studies
examining single methods, the present research tests an integrated multi-cluster
model, yielding stronger and more balanced cognitive gains and underscoring the
synergy among pedagogical innovations.

The study’s novelty lies in demonstrating that a systematic combination
of modern technologies, implemented in authentic classrooms, can markedly
improve intellectual outcomes in foreign-language learning — offering a practical
roadmap for teachers and advancing theoretical understanding of how technology
clusters jointly enhance cognitive development in young learners.

As a result of the study, the authors of the article proposed the following
recommendations:

1. To develop the intelligence of younger schoolchildren, it is necessary
to use modern educational technologies when conducting English lessons. To
achieve this, teachers are encouraged to incorporate them into their teaching
methods.

2. Teachers must receive the necessary training to effectively use modern
educational technologies. This could be a master class, seminar or online course.

3. Although this study focused on English language lessons for primary
school students, other subjects and age groups may also benefit from the use of
modern educational technologies.

4. The effectiveness of using modern educational technologies should be
constantly assessed. This helps researchers identify areas for improvement and
ensure that existing teaching methods are updated with the latest technological
advances.

5. Using modern educational technology can increase student engagement
and make learning more interactive and fun. Teachers should strive to create
a learning environment that encourages student participation and promotes
intellectual curiosity.

To summarize, we note that the use of modern educational technologies
can significantly improve the intellectual development of primary school
students. Therefore, it is recommended to introduce these technologies into the
methodology of teaching English to primary schoolchildren.
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Conclusion

Thus, the use of modern educational technologies can significantly help
in improving the intellectual development of primary school students. It is a
good idea to incorporate these techniques into your English teaching practice for
young learners. This contributes to more effective learning and development of
students’ cognitive abilities. Research shows that the use of modern educational
technologies has a positive effect on the learning and development of primary
school students. This was confirmed by the results of studies conducted with
students of grades 4 “A” and 4 “B”’.

The level of progress in learning among students in grade 4 “B”, where
modern educational technologies were not used, was 11.02%, which is 19.48%
less than in grade 4 “A” (30.5%), where educational data technologies were used.

Thus, the effectiveness of using modern educational technologies for the
development of intellectual skills of primary schoolchildren in English lessons
has been proven, however, future research should also consider the possibility of
expanding the use of these technologies to other subjects and age groups of students.
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AFBbUIIIBIH TIJII CABAFBIHJIA BACTAYbIII
CBIHBIIT OKYIIBIJIAPBIHBIH UHTEJIJIEKT YAJIJIBIK
KABUIETTEPIH JAMBITYJAFbl 3AMAHAYH BIJIIM BEPY
TEXHOJOTUSIJTAPBIHBIH, TUIMILJIITT
*CaxumoBa I'K.!, )KaseikoBa M.K.%, Kapramonbiiesa H. A3
12K )KybanoB aTbiHiarbl AkTe0e oHIpIiK yHHBepcuTeTi, AkTo0e, Kaszakcran
3OpBIHOOP MEMIIEKETTIK YHUBEPCHTETIHIH podeccopsl, OpeiHOOp, Peceit

Anjaarna. bys 3epTTeyaiH ©3eKTUTir TOPTIHII CHIHBINTA aFbUIIIBIH TUTIH
OKBITY YZIepiciHe 3aMaHayH Oi1iM Oepy TEXHOJIOTUSIIAPBIH €HT13y KaXKETTUIINIMEeH
OaimaHpICThI. TEeXHOJOTHUSHBIH KapKBIHIBI AaMyblHAa OalIaHBICTHI OLTIM Oepy
Oarmapiamanapbl Oanmamapapl O0acTaybllll MEKTENTEH OacTam 3aMaHayH JJIeMre
nanbIHIayFa Oelimaenyi kepek. by 3epTrey »KYMBICHIHBIH HETi3r1 MaKcaThl —
OacTaybIII CBIHBIN OKYIIBUTAPBIHA IIET TUTIH OKBITY/IA HHTEJJICKTIHI JAMBITY YIIIiH
3amMaHayu OUTiM Oepy TEeXHOJOTHSJIAPBIH KOJIAHYIBIH THIMIUIITIH TEOPHUSIIBIK
YKOHE IKCIIEPUMEHTAIIBI TYpAE KopceTy. byl Makanaa ojeoueTTep/ai moiry sKoHe
Tajjay, CoHai-ak Oarasay, OaKkpliay )KOHE SKCIIEPUMEHT 9[ICTEP1 CHSIKTHI 9J1ICTEP
KOJIJIAaHBUIAAbI. BYJT )KYMBICTBIH >KaHAIIBULIBIFBI OHBIH OacTaybIll CHIHBIIITAP/IA
aFbUIIIBIH TUTIH OKBITY/IAa 3aMaHayH OuTiM Oepy TeXHOJOTHUSJIAPBIH Mai alanyFa
YMTBUTYBIHIA. Byt 3epTTeyniH alKbIH MaHBI3IbLUTBIFGI aFBUIIIBIH TiTI ca0arbiHIa
3amMaHayu OiJ1iM Oepy TEXHOIOTHsIaphl APKBLIBI KAPACTHIPBUIFAH TYPIIl iC-OpeKeT
TYPJIEPIH KYy3ere achlpy 0acTaybIIll CHIHBII OKYIIBUIAPBIHBIH TAHBIM/IBIK JIaMYBIH
BIHTAJAHIBIPYbl MYMKiH. Bynan Oacka, HOTIKenep OyJl TEXHOIOTHsIIApIbIH
CTYACHTTEpAIH O€JCeHIUIIriH apTThIpyFa, OIpJeCKeH OKyFa BIKIAJd eTyre
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JKOHE capajlaHFaH OKBITYIbI KOJJIayFa, OChUIAMINA dPTYPIl OKY CTHIIBACPI MEH
KOKETTUIIKTepIH KaHAFaTTaHIbIpyFa OoNaThiHBIH KepceTeni. byn oxmic Oimim
Oepy ToxipuOeciH OaWbITBIII KaHa KONWMaibl, COHBIMEH Karap CTYIEHTTEepIl
Oonamak OKy 13/I€HiCi YIIiH MaHbI3/Ibl JaFabUIapMeH >kaOnbIKTaiabl. Caifbin
KeNreHae, Oy 3epTTey Oactaysim Tuiaeri ouriM Oepyzeri Oomiammak 3epTTeyiep
MEH IMpPaKTUKAJBIK KOJAAHYyJap VIIIH HEri3 Kypa OTbIpbIN, OuriM Oepyneri
WHHOBAISIIAP TYPAaJIbl KAJFACKII KAaTKaH TUCKYPCKA YIIeC KOCYIbl KO3ICH/I.

Tipek ce3aep: OiiM 6epy TeXHOJIOTHsIAPbI, OACTAYbIII CHIHBII, aF BUTIIBIH
TiJIi, TIEATOTUKAJIBIK TPOLIECC, MHTEIUICKTYaJIbIK TaFIblIap, KOTHUTHBTIK JaMy,
OKY HOTHXeJIepi, OKBITY dicTepi

IOOEKTUBHOCTb COBPEMEHHbBIX OBPA3OBATEJIbHbIX
TEXHOJIOT' U B PA3BUTUM MHTEJJIEKTYAJIbHBIX HABBIKOB
MJIAJIIHUX IIKOJbHUKOB HA YPOKAX AHINIMHCKOI'O SI3bIKA
*Caxunosa ['K.', Ka3sikoBa M.K.?, Kapranonsiesa H.A.?

*12 AkTFOOMHCKUI pernoHasbHbli yHuBepceuteT uMm. K. )Kybanosa, AkTooe,
Kasaxcran
3OpenOyprekuii rocyaapetBeHHblit yHuBepcutet, OpenOypr, Poccus

AHHOTAUMSl. AKTYaJbHOCTb JIaHHOTO HCCIEIOBaHUsA O0OyCJIOBJIEHA
HEO0OXOMMOCTbIO BHEJPEHMsI COBPEMEHHBIX OOpa30BATENbHBIX TEXHOJIOTUN
B Ipolecc oOy4yeHUs aHIIMICKOMY $I3bIKy B 4YETBEpTOM Kiacce. B cBs3u ¢
OBICTPBIM DPA3BUTHEM TEXHOJOTHI 0O0pa30BaTENIbHbIE MNPOTPaMMbl JOJKHBI
OBbITh aJaTUPOBAHBI JJIS1 MOJTOTOBKHM JETEH K COBPEMEHHOMY MHUpY HauyMHas
C HaYaJIbHOM 1IKoJbl. OCHOBHAA 1€JIb JAHHOTO MCCIIE0BAHUS — TEOPETUUECKU
U DKCIEPUMEHTAIBHO IMPOAEMOHCTPUPOBaTh 3()(HEKTUBHOCTH HCIOJIb30BAHUS
COBPEMEHHBIX 00pa30BaTeIbHbIX TEXHOJOTUHM I Pa3BUTHUS MHTEUIEKTA INPU
00y4eHUU MHOCTPAHHOMY SI3bIKY yUaIllMXCsl HadaJlbHBIX KJIaccoB. B 3Toil cTrarbe
HCIIOJIb30BaHbl TAKME METO/IbI, KaK 0030p U aHAJIU3 JIMTEPATyPhl, & TAKIKE METOIbI
OLIEHKHU, HAONIOeHUs] M SKcrepuMeHTHpoBaHus. HoBu3Ha naHHON pPabOTHI
3aKJIFOYAETCsI BEE CTPEMIICHU U K UCTI0Ib30BAHUIO COBPEMEHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUH IIpU IPENOJaBaHUM AHNIMKMCKOIO sA3bIKA B HAYAJIBHOW IIKOJIE.
OueBuiHasg 3HAYUMOCTb JIAaHHOTO MCCJIEIOBAaHUS 3aKJIIOYaeTcsi B TOM, 4YTO
peanu3anys Ha ypoOKax aHIIMKCKOIO s3bIKa Pa3JIMYHBIX BUJOB JEATEIBHOCTH,
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INTEGRATION OF INFORMATION AND COMMUNICATION
TECHNOLOGIES (ICTs) IN TEACHING ENGLISH TO PHYSICS
STUDENTS
“Ilyassova A.K. !, Nurbekova G.Zh.?, Zhandildinova A.M.?
1231, N. Gumilyov Eurasian National University, Astana, Kazakhstan

Abstract. The focus of this study is the issue of English language teaching
to physics students through information and communication technologies.
Integration of information and communication technologies into English language
teaching provides access to a variety of educational materials and interactive
platforms and helps to increase the motivation of students and the effectiveness of
learning. Teaching English through information and communication technologies
to physics students demands a lot of effort from teachers since physics students
have specific needs and learning styles that differ from other major students. This
article aims to assess the current state of English language instruction for physics
students through the use of ICTs and to offer practical recommendations for
enhancing English teaching in this context. A survey method was used to collect
the data from university teachers. The research found that respondents have a
positive attitude toward using information and communication technologies in
English language teaching. However, they also face certain challenges in their
teaching, such as limited information literacy or a lack of sufficient time to
engage with new content. Authors of this research suppose that creating specific
interactive web modules, using language-learning applications, video materials,
podcasts and including virtual labs contribute to enhancing physics students’
English language proficiency.

Keywords: English, teaching, professional English, physics, students,
development, information communication technologies, university teachers

Introduction

Integrating ICTs in teaching English to physics students is crucial in
fostering their self-study, enhancing motivation and professional skills. The
main advantages of using ICTs include the integration of digital technologies,
access to specialized online resources, and platforms that facilitate learning in a
professionally oriented context. ICTs also play a significant role in developing
listening and speaking skills, as well as improving terminology proficiency,
through interactive exercises, video materials, and podcasts.

Modern education is undergoing substantial changes and alterations as a
result of several factors such as technical advancements, globalization, shifting
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labor market needs, and social changes. These shifts have an impact on teaching
in higher education institutions, as well as learning styles, teaching methods,
and program content. Moreover, education should meet the requirements of the
society as well. This issue has been accentuated in the normative document that the
education system must be modified in order to fulfill demands the labor market. A
number of areas of the national economy are facing a labor shortage, particularly
in technical and working specialties. As a result, it is vital to thoroughly address
the required education [1].

In this regard, the country needs technical experts who are competent not
only in the sphere they are working but also specialists who also know English
well. In this article we are considering physics students as physicists play a key
role in the economic development of the country. The research and discoveries
related to them have far-reaching implications for various aspects of society, the
economy and security.

The development of the English language of physics students is a critical
undertaking due to science’s globalization and integration into the international
scientific community. In today’s world, English has become the primary means
of communication in the scientific community, making knowledge of the
language essential for a successful career in physics. In addition to having access
to a vast range of scientific material, knowing English enables students to attend
international conferences, publish their research findings in prestigious journals,
and engage with peers from all over the world.

Use of information and communication technologies (ICTs) can be
a crucial element in teaching English to physics students as digital tools and
internet resources create new avenues for learning and teaching. The integration
of ICTs into English language teaching of physics students contributes to a deeper
and better language acquisition, the enhancement of professional skills and the
preparation of students for successful careers in the global scientific community.
Even though this topic has been extensively studied before, teaching English to
physics students through ICTs requires a unique strategy. This research aims at
defining the current situation of teaching English to physics students using ICTs
and giving several recommendations in using ICTs in English teaching to physics
students.

One of the most crucial aspects of enhancing and optimizing educational
process is the use of ICTs in English instruction. This adds to the toolkit of
methodological tools and techniques that one can use to diversify the types of
work. The term “information and communication technologies” is defined in
the scientific literature in a variety of ways. ICTs are defined as a collection of
instruments and processes for transforming information data into new, high-
quality information in the “Dictionary of Education”, published by L.M. Luzina
[2]. In another reference “Colin’s English Dictionary” ICT refers to research and
activities that use computers and other electronic devices [3].
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Modern education is becoming more and more dependent on information and
communication technology (ICTs). They provide fresh possibilities for learning
and skill development in addition to revolutionizing conventional instructional
techniques. One can use ICTs to set up the right conditions for learning, such as
improving the methods, content, and organizational structures. The use of ICTs
in the classroom activates the learning process and, to some extent, helps students
discover their latent intelligence and creative potential due to their accessibility,
wide computing capabilities, and high-quality software selection.

Significant advantages come from using ICTs in education, such as
increased learning quality, individualized instruction, the development of critical
skills, and increased educational access. The benefits of use of ICTs in university
teaching were listed in the article written by Y. Perbawaningsih. She focuses on
the advantages of ICTs in education in her research study and claims that ICTs
are beneficial both for teachers and students, since use of ICT in education saves
cost, time and effort. ICTs offer a wealth of current, diversified, freely available
knowledge, frequently at no cost. Moreover, ICTs make it possible for the
academic community to carry out its duty of educating the public and fostering
prosperity [4].

Authors Shokeen et.al. share Y. Perbawaningsih’s ideas that ICTs are
effective for both participants of education. They emphasize that use of ICTs
the classroom is crucial to provide students with opportunity to acquire and
use 21st-century skills. ICTs enhance the process of teaching and learning and
make it more crucial for educators to take on the role of environment makers in
the classroom. With the use of ICTs, educators may deliver their material in an
engaging way and help students at any point in their educational journey [5].

We assume that use of ICTs will be effective in teaching English to physics
students since this issue has not been sufficiently discussed in the scholarly
papers. This specialized field uses ICT tools to improve learning by fusing
language acquisition with subject-specific content. The application of ICTs in
English physics classrooms is a fascinating field that has the potential to greatly
enhance students’ language proficiency and comprehension of the subject matter.

The scientific novelty of this study lies in the comprehensive analysis of
the specifics of the use of information and communication technologies (ICT) in
teaching English to students of physics, mathematics and technical specialties,
which was previously considered fragmentarily. For the first time, the features of
perception and assimilation of a foreign language by physics students using ICT
were identified, and pedagogical conditions were determined that contribute to the
effective integration of digital tools into the educational process. The study found
that, despite the positive attitude of teachers to the use of ICT, they face certain
difficulties, such as an insufficient level of information literacy and lack of time to
master new technologies. In this regard, the feasibility of developing specialized
interactive web modules, using language applications, video materials, podcasts

Series “PEDAGOGICAL SCIENCES” Ne 3 (78) 2025, pp. 313-328 315



INTEGRATION OF INFORMATION AND COMMUNICATION TECHNOLOGIES ...

and virtual laboratories aimed at improving the level of professionally oriented
communicative competence of physics students is substantiated.

Materials and methods

The aim of this study was to assess the current state of English language
instruction for physics students using information and communication technologies
(ICTs) and to provide several recommendations for enhancing the use of ICTs in
this context. The research employed both theoretical and practical methods. The
theoretical component involved an analysis of relevant scientific literature, with
a focus on comparison, generalization, and deduction. This approach enabled us
to clearly define the research problem.

As a practical research method, a survey method was conducted to collect
relevant data. The survey method enables the direct collection of data from
participants, facilitating a deeper understanding of their opinions, experiences,
and their relationship to the issue under investigation. The respondents were
English teachers (N-61) working at various universities of Kazakhstan. The main
criterion was that they had been teaching English to physics students.

Thus, the use of questionnaires as a practical research method allowed us to
obtain objective and representative data directly from English teachers working
with students of physics, mathematics and technical specialties. This contributed
to a more in-depth analysis of their professional experience, the difficulties they
encounter in the teaching process, as well as an assessment of the effectiveness of
the use of information and communication technologies in teaching this category
of students.

Therefore, by using the survey as a practical study approach, we were able
to directly collect representative and objective data from English teachers who
interact with students in physics. This led to a more thorough examination of their
work experience, the challenges they face while instructing, and an evaluation of
how effectively information and communication technologies work when used to
teach this group of pupils.

The first part of the survey was about respondents’ age, years of experience,
university they are working and majors they are teaching. The participants’
ages ranged from 23 to 61, and their professional experience spanned from 1
to 31 years. Teachers were selected based on their consent, in accordance with
the principles of voluntariness and informed consent, which ensured the ethical
legality of the study. The table below demonstrates the respondents’ university
affiliations.

Table 1 Respondents’ Universities

No University Number
1 L.N. Gumilyov Eurasian National University 16
2 Kazakh National Pedagogical University named after Abai 14
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Majority of respondents are teaching General English (59%) and General
English and Professional English Language (41%), all of respondents teach
English (General English and Professional English) to physics at their universities.

The aim of the survey was to define English teachers’ attitude to use ICTs
in teaching English to physics students. The survey consisted of 20 questions
formatted on a 5-point Likert’s scale, where teachers indicate the degree they
agree with a statement. The answers include: - strongly disagree, - disagree,
- neutral, - agree, - strongly agree. The survey questions covered the general
information of ICTs use in English teaching and ICTs use in teaching English to
physics students.

Results
The following results were revealed from the survey on the use of ICTs in

English language teaching. We collected the data on the following table. (Table
2)

Table 2 Respondents’ attitude towards the use of ICTs

o. [Question strongly disagree |neutrallagree Jagree
disagree strongly
1 ICTs enhance my knowledge 4 4 10 32 10
and skills as an English
teacher.
2 I believe that ICTs are 2 5 22 27 5

more powerful in terms
of instruction than
discussion without the use

of ICTs
3 ICTs can replace teachers20 22 10 9 1

in teaching English

From this table one can see that majority of respondents (42) agree
or strongly agree that ICTs develop their knowledge and skills as an English
teacher, only 8 teachers agree or disagree with this statement. And opinions are
more varied related to the statement (I believe that ICTs are more powerful in
terms of instruction than discussion without the use of ICTs), with a majority
(32 respondents) agreeing or strongly agreeing that ICTs are more powerful than
traditional discussion methods. As for the third statement about ICTs replacing
teachers’ role the majority (42 respondents) strongly disagree or disagree with
the idea that ICTs can replace teachers. This means that teachers strongly believe
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that their role is irreplaceable in the education. However, a small minority (10
respondents) agrees or strongly agrees with this statement, suggesting some
openness to the concept. Neutral answers (10 respondents) might show that
respondents are doubt that ICTs can replace teachers.

The data on necessity of ICTs in teaching English for physics students are
given on the following figure. (Fig.1)

m strongly disagree
m disagree
mneutral

agree
m strongly agree

Figure 1 - Necessity of ICTs in teaching English to physics students

The data on the figure suggests that the majority of respondents are in
favor of the statement “ICTs are highly necessary in teaching English to physics
students”. The high number of “Agree” responses (30) and a moderate number
of “Strongly Agree” responses (7) indicate that respondents suppose that it is
essential to use ICTs in teaching English to physics students. There is a notable
portion of respondents (15) who think neutral, indicating neither strong support
nor opposition to the statement. We think that it means that respondents do not
have enough experience in using ICTs in teaching.

The following figure demonstrates the data taken from the survey on the
statement “ICTs influence on physics students learning English”. (Fig.2)

m strongly disagree
m disagree
= neutral

agree

m strongly agree

Figure 2 - ICTs influence on physics students learning English
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According to the data, most respondents (37) had a positive opinion of
the statement while a sizable part had a neutral (15) and a smaller group (9)
disagreed. Overall, the trend indicates that most respondents believe that ICTs
impact greatly on physics students learning English.

The figure below provides the information about respondents’ agreements
or disagreements with the statement “I think that through ICTs physics students
obtain knowledge and information fast”. (Fig.3)

m strongly disagree
m disagree
= neutral

agree

m strongly agree

Figure 3 - Responses on through ICTs physics students obtain knowledge
and information fast.

The statement is seen favorably by the majority of respondents (41),
indicating a general trend towards agreement. A sizable percentage of respondents
(19) gave indifferent answers, indicating that a sizable portion of participants
were unclear. Only eight respondents disagreed, suggesting that resistance does
exist, albeit it is not very strong.

The following figure demonstrates responses on ICTs resources in teaching
English to physics students. (Fig. 4)

m strongly disagree
M disagree
= neutral

agree

W strongly agree

Figure 4 - Responses on ICT resources
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According to data, a significant number of respondents (29 respondents
in total) opposed or strongly disagreed with the statement, suggesting that the
statement was primarily seen negatively. A majority of participants may not have
strong opinions, as evidenced by the considerable amount of neutral comments
(20 respondents). Only sixteen out of the respondents agreed with the statement,
showing a low level of support. These data demonstrate that teachers do not have
enough ICTs in teaching English to physics students.

The last point of the survey was listing the obstacles that teachers face in
teaching English to physics students. The data were grouped and demonstrated in
the following table. (Table 3)

Table 3 Challenges in teaching English to physics students

Topics The most frequent responses
Lack of ICTs and|Lack of audio material and lack of motivation, lack ICTs sources, we
materials don’t have enough ICTs, lack of didactic material and qualified teachers/

specialists in this sphere of education, lack of professionally oriented
electronic resources for students.

Different level of|Their proficiency in English is varied, I have to differentiate tasks, adapted
English of students | material suitable for English learners of different levels.

Vocabulary and | Technical words, remembering expressions, difficulties with terms,
communication lack of vocabulary and abilities, lack of communication skills, weak
knowledge, students are focused on physics only, during the process of
learning, students may experience a variety of cognitive, motivational
or affective challenges that affect their learning. In the “Our Students as
Learners” group, we will focus on how these aspects impact the learning
process. As physics students are often focused on technical aspects of their
field, they may struggle with communication skills in English, particularly
in professional settings such as presenting research findings or writing

reports.
Technical problems | Lack of equipment and tools in classroom, bad internet connection.
Other The challenges that students face when studying physics can be split into

two categories: conceptual and practical. On the conceptual front, students
may struggle to understand the ideas and apply them. On the practical side,
they may encounter difficulties with memorization, time management, and
distractions, effective teaching methods.

The information provided on the table demonstrates that English
teachers have a lot of problems in teaching physics students determined by the
characteristics of the subject and background knowledge of students as well as
teaching materials.

Discussion

The findings of this research indicate that respondents have positive
attitude towards the use of ICTs in English teaching. They admit that ICTs are
helpful in improving their teaching skills and awareness; moreover, they find use
of ICTs more effective than without them. The study also shows the diversity of
respondents’ views about the replacement of instructors with ICTs.
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Accordingly, the study’s findings show that respondents had a favorable
opinion of the use of ICTs in English instruction. When compared to traditional
techniques, teachers see that ICT increases awareness, helps them enhance their
professional abilities, and improves the efficacy of the educational process. The
survey also found that respondents had differing views on the potential use of
digital tools to replace instructors, underscoring the need for more research on
how to strike a balance between the advancement of technology and human
interaction in the classroom.

Regarding the application of ICTs in teaching English to physics students,
respondents believe that it is essential and most teachers think that ICTs help
physics students improve their English language skills. Additionally, in their
view, they help students learn the language more quickly and effectively. There
were some responses which indicate that teachers are satisfied with the resources
they have (5%), however majority of them think that they do not have enough
resources to teach English to physics students. The frequent difficulties that
respondents have mentioned are lack of ICT tools and teaching materials, diverse
level of English, lack of communicative skills and vocabulary as well as technical
problems.

The efficiency of ICT implementation in the educational process is
greatly diminished by these challenges, according to the respondents, and their
resolution necessitates a comprehensive strategy. Specifically, educators stress the
importance of expanding access to technical and pedagogical resources, creating
customized digital content tailored to physics students’ proficiency levels, and
setting up advanced training programs for educators in ICT use. Additionally,
students’ vocabulary should be expanded and communication abilities should
be formed. These can be accomplished by using interactive platforms, online
courses, and multimedia apps that are geared toward professional training.

ICTs use gives educators and students new possibilities and enhances the
effectiveness, diversity, and interactivity of the learning process. This issue was
mentioned in the research conducted by Yu. Ryakhovskaya and other scholars.
The authors emphasize that ICTs have the power to enhance the didactic capacity
of existing teaching strategies and provide solutions for many of the problems
that higher education is currently facing. We agree with the authors’ opinion as
access to a wealth of instructional resources, including databases, online libraries,
and multimedia content, is made possible by ICTs. This enables educators to add
varied and pertinent material to their curricula, resulting in a more thorough and
in-depth comprehension of the subject matter being taught [6].

ICTs as efficient learning tools open up many opportunities for English
language teaching as well. Students may increase the excitement, interaction,
and productivity of language learning with the help of contemporary tools and
resources. Computer training programs enable the training of different speech
activity types and their combinations, the awareness of linguistic phenomena, the
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