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Strategies for development of STEM
competencies of new generation future specialists

In the rapidly changing landscape of the 21st century, proficiency in Science, Technology, Engineering, and
Mathematics (STEM) has become essential for the future workforce. This research focuses on examining the
development of STEM competencies in upcoming professionals through effective approaches, specifically
the inquiry-based learning (IBL) strategy. The investigation delves into successful strategies for cultivating
STEM skills in the next generation of experts, highlighting the significance of inquiry-based teaching strate-
gy. The paper also examines the role of students and educators in creating an environment conducive to
STEM competency development. By aligning educational practices with the demands of the modern work-
force, these strategies aim to produce adaptable, innovative, and skilled professionals capable of addressing
global challenges and driving sustainable progress. This program demonstrates how inquiry-based learning
method can effectively impact on the new generation of future specialists. The study emphasizes the im-
portance of an inquiry-based learning strategy for the development of STEM competencies, which enhances
educators’ and students’ practical skills as well as their readiness to study and assume personal accountability
for their education. The findings demonstrated that by enhancing their STEM knowledge and competencies,
the IBL strategy program benefited both educators and students.

Keywords: STEM competencies, IBL strategy program, key strategies, development, students, educators, fu-
ture specialists of new generation, educational practice.

Introduction

The term “STEM” has evolved into a foundational competency based on interdisciplinary knowledge of
its founding disciplines, characterized by the capacity for innovative thinking and the ability to design and
implement effective solutions.

STEM competence is characterized by the capacity to integrate different knowledge, skills and abilities
to identify and solve problems typical for the domain across a wider range of contexts [1].

STEM competence refers to an individual’s ability to apply STEM knowledge, skills, and attitude ap-
propriately in everyday life, the workplace, or educational context [2].

STEM competencies have been defined as the integration of knowledge, skills, and dispositions that en-
able individuals to solve problems, think critically, and innovate within and across STEM disciplines.

The model of the STEM competency paradigm that is being presented according to H. Jang [3]. The 37
criteria are divided into three domains: work activities, knowledge, and skills. The three core STEM compe-
tency areas — skills, knowledge, and work activities — were organized into the following categories, each
encompassing a substantial number of specific criteria: problem solving (PS), working with people (WP),
working with technology (WT), and working with organizational systems (WoS) (Table 1).

Table 1
Framework of STEM competencies
. . . . Work with Work with
Domain Problem Solving Working with People Technology Organizational System
Skills Critical thinking, Communication skills, Installation of equip- | Systems analysis, Systems

Complex problem | Ability to work in team, ment, Programming Evaluation, Decision mak-
solving, Creative Social intelligence, Emo- | (Network & System | ing
thinking tional intelligence Administration)
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Continuation of Table 1

Domain Problem Solving Working with People Work with Work with
Technology Organizational System
Knowledge English language, Knowledge of regulari- Computer Science, Knowledge of
Mathematics, Com- | ties, principles and meth- | Basics of microelec- | management principles
puters and Electron- | ods of teaching, tronics
ics, Engineering Assessment of learning
and Technology, outcomes, Getting feed-

Administration and | back, Knowledge of lead-
Management, Cus- | ership technologies,
tomer and personal | Knowledge of teamwork
service, Education | techniques

and training

Work Activities Getting infor- Developing and Building | Interacting with Developing Objectives
mation, Evaluation | Teams, Providing Con- Computers, and Strategies,
of information, sultation and Advice to Analyzing Data and Monitoring Processes,
Making decisions others, Information, Materials, or Surround-

and Solving prob- | Coaching and Developing | Judging the Qualities | ings,
lems, Coordinating | others, Guiding, Direct- of Things, Services, Compliance with

the Work and Ac- ing and Motivating Sub- | or People Standards
tivities of others ordinates

Stem Competencies Problem solving Communication skills Technological and System skills, resource
skills engineering skills management skills

The rapid advancement of technology and the growing demand for innovative solutions have elevated
the importance of STEM (Science, Technology, Engineering, and Mathematics) education in preparing fu-
ture specialists for a dynamic and complex global landscape. The current era is characterized by swift tech-
nological progress, increased global interconnectedness, and a constantly changing employment landscape,
all of which necessitate a workforce proficient in advanced STEM (Science, Technology, Engineering, and
Mathematics) skills. These disciplines are crucial for driving innovation, economic growth, and addressing
complex worldwide issues such as climate change, healthcare, and technological transformation. As indus-
tries increasingly depend on STEM-based solutions, developing expertise in these areas has become a top
priority for educators, policymakers, and industry leaders. While STEM education has gained national atten-
tion as an effective means of cultivating essential 21st-century skills, current approaches have not yielded the
desired outcomes. The primary reason for this shortfall is the lack of a clear and structured explanation of
effective strategies for developing STEM competencies.

The next generation of professionals must not only possess technical knowledge but also exhibit crea-
tivity, critical thinking, problem-solving abilities, and adaptability. Traditional educational methods are no
longer adequate to meet the diverse and dynamic requirements of the STEM workforce. This calls for a shift
towards innovative strategies that promote interdisciplinary learning, hands-on experiences, and collabora-
tion with industry stakeholders. By integrating cutting-edge technologies, real-world applications, and per-
sonalized learning paths, educators can empower students to become proactive contributors to the global
economy and society.

STEM education has garnered nationwide focus as an effective approach for developing essential com-
petencies for future talents. Despite this recognition, current STEM educational practices have not achieved
the intended outcomes. The primary issue lies in the absence of a clear and structured explanation of what
strategies are effective in the development of STEM competencies.

Furthermore, studies have indicated that integrated education in science, technology, engineering, and
mathematics (collectively referred to as STEM) is fundamental to preparing individuals who are both knowl-
edgeable and technologically proficient. [4]. As a result, STEM education has received increased attention
and interest in recent years, with interest in STEM design models exploding across the educational land-
scape, leading to curriculum redesign through STEM initiatives. In these models, the role of future profes-
sionals in the next generation is one of the most important factors in ensuring excellence in STEM education
[5]. Future professionals proficient in STEM must demonstrate both a deep knowledge of STEM subject
content and mastery of all the necessary skills and competencies. As a result, the professional development
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of future professionals is critical to the development and implementation of STEM education concepts and
programs [6].

Consequently, this paper explores strategies for developing STEM competencies in the future special-
ists of new generation. This study emphasizes the significance of inquiry-based learning strategy for devel-
oping of STEM competencies of future professionals.

Researchers have explored various strategies for fostering these competencies addressing both theoreti-
cal and practical approaches (Table 2). This literature review highlights key strategies identified in scholarly
research and their implications for educational practices.

Table 2
Strategies for the development of STEM competencies

Strategy Brief description Exemplary References

Inquiry-based learning (IBL) | A student-centered approach focusing on the (Tseng, Tuan, & Chin, 2012) [7].
asking of questions, critical thinking, and
problem solving, enables students to develop
skills needed throughout their whole lives. As
such, it helps students to cope with their prob-
lems

Project-based learning (PjBL) | A student-centred form of instruction which is | (Cocco, 2006) [8].
based on three constructivist principles: learn-
ing is context-specific, learners are involved
actively in the learning process and they
achieve their goals through social interactions
and the sharing of knowledge and understand-

ing

Problem-based learning (PBL) | An instructional method in which students (Hmelo-Silver, 2004) [9].
learn through facilitated problem solving that
centers on a complex problem that does not
have a single correct answer

Cross-Disciplinary The social character of cross-disciplinary sci- | (Magnus, 2007) [10].
Approaches ence is clear — it is conducted by diverse peo-
ple who must interact, make decisions, and
take collective action

Use of Technology The use of technology includes not only ma- (Isman, 2012) [11].
chines (computer hardware) and instruments,
but also involves structured relations with oth-
er humans, machines, and the environment

In this Table, we present examples of strategies that are revolutionizing education worldwide, bridging
the gap between theoretical knowledge and real-world application.

Above-described approaches like project-based, problem-based, cross-disciplinary, use of technology
and inquiry-based learning strategies play a crucial role in developing the skills and competencies in STEM
fields and guide future specialists in the digital learning environments. This study demonstrates how these
effective strategies can harness technological advantages to further expand educational possibilities. We sug-
gest that professionals can enhance their subject knowledge in an engaging manner within these contexts,
while simultaneously developing STEM knowledge and competencies. Overall, we emphasize an inquiry-
based learning (IBL) strategy that taps into future specialists’ inherent motivation, effort, and resilience. We
argue that by participating in the program outlined in this work, future specialists will develop a stronger
sense of their own agency, which can have significant, transferable effects on their ongoing learning experi-
ences and life and career goals.

Inquiry-Based Learning (IBL) is a student-centered educational approach that emphasizes active en-
gagement and critical thinking. In IBL, students are encouraged to ask questions, investigate problems, and
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develop solutions through exploration and research. This method contrasts with traditional instruction, where
teachers primarily deliver factual information. Instead, IBL positions students as active participants in their
learning journey, fostering deeper understanding and retention of knowledge.

According to Yang (2013), to enhance students’ employability after graduation, practice-oriented
courses should be designed to meet industry demands and societal expectations. The course content should
focus on developing students’ professional qualities and innovative abilities. This approach allows educa-
tional institutions to bridge the gap between education and employment, resulting in improved educational
and economic outcomes [12].

Regarding the enhancement of STEM education, researchers have advocated for the use of inquiry-
based teaching methods to encourage technological exploration, elevate teaching practices, and bolster the
effectiveness of STEM instruction [13, 14, 15, 16].

An examination of scientific and educational literature on the topic has revealed multiple aspects of
training specialists for the new era. Various researchers have suggested that higher education institutions
should strengthen industry-academia partnerships, provide practice-oriented courses, and enhance educators’
practical skills by improving their communication abilities to effectively address the gap between theoretical
knowledge and practical application [17, 18, 19, 20, 21, 22]. So, based on these conducted researchers we
decided to choose IBL strategy as the most effective method in the development of STEM competencies.

The Inquiry-Based Learning (IBL) strategy program for developing STEM competencies among Com-
puter Science (CS) students and educators was structured around problem-solving, project-based learning,
and industry collaboration. The curriculum integrated real-world challenges, coding projects, Al and data
science applications, and interdisciplinary teamwork to enhance critical thinking and technical proficiency.
Implementation involved interactive workshops, hands-on labs, mentorship programs, and industry partner-
ships, ensuring alignment with current technological trends. Educators were trained in student-centered
teaching methodologies, fostering a research-driven learning environment. The program was assessed
through self-evaluations and competency-based assessments, demonstrating significant improvement in
STEM knowledge, creativity, and problem-solving skills.

Methods and materials

The following phases were involved in the development of an IBL program strategy based on the
growth of STEM competencies at Karaganda Buketov University, which is based on the faculty of Mathe-
matics and Information Technology: designing, constructive, analytical, and corrective. Strategic, conceptu-
al, and functional analysis were all part of the designing process. The formulation of broad goals for future
experts’ professional retraining based on the growth of their STEM competencies was taken into considera-
tion by strategic analysis. The theoretical underpinnings of STEM abilities were identified at the conceptual
analysis level. Functional analysis made it possible to find useful initiatives and ascertain the substance of
STEM-oriented work.

To evaluate the efficacy of the IBL program strategy for STEM competency development, we carried
out an analytical-adjustment stage pilot study and One-Sample Kolmogorov Smirnov Test.

Results and discussion

The Inquiry-Based Learning (IBL) strategy program was provided by the independent work of Comput-
er Science (CS) students and educators at the Karaganda Buketov University over the course of the 12-week
semester by processing of modern scientific sources, communication with STEM specialists during round
tables, seminars, conferences, discussion panels, webinars, and distance learning on various e-platforms.
This program consists of 3 phases: 1) Exploration & Problem Identification (Weeks 1-3); 2) Experimenta-
tion and Problem-Solving (Weeks 4-8); 3) Reflection and Real-World Application (Weeks 9-12).

This program for developing STEM competencies among Computer Science (CS) students and educa-
tors was structured around problem-solving, project-based learning, and industry collaboration. The curricu-
lum integrated real-world challenges, coding projects, Al and data science applications, and interdisciplinary
teamwork to enhance critical thinking and technical proficiency. Implementation involved interactive work-
shops, hands-on labs, mentorship programs, and industry partnerships, ensuring alignment with current tech-
nological trends. Educators were trained in student-centered teaching methodologies, fostering a research-
driven learning environment. The program was assessed through self-evaluations and competency-based as-
sessments, demonstrating significant improvement in STEM knowledge, creativity, and problem-solving
skills.
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32 practicing educators and 24 (CS) students were the participants of the experiment. The H. Jang mod-
el is the foundation of the STEM competency paradigm that is being presented. The 37 requirements are di-
vided into three domains: work activities, knowledge, and skills. Universities are the outcome of the criteria
selection process. We recommended educators and students to assess their level of STEM competency de-
velopment at the initial (diagnostic) stage. The assessment was conducted using a 5-point Likert-type scale in
accordance with the standards put forth by H. Jang.

We divided the 37 primary criteria — which were spread over the three STEM competency areas of
skills, knowledge, and work activities — among the substantial number of criteria: problem solving (PS);
working with people (WP); working with technology (WT); working with organizational system (WoS) were
the categories into which each area consolidated the criteria, as outlined in Table 1.

The average value of each group of criteria was calculated for each respondent based on the points by
respondent (Table 3).

Table 3
Mean values of groups of criteria
Groups Points by respondent
Responders PS WP WT WOS
1 0,53 0,35 0,41 0,29
2 0,39 0,40 0,47 0,51
56 0,55 0,58 0,66 0,51

The average score generated by respondents through self-evaluation of all 37 questions served as a
latent measure of STEM competency development. The normalized index In resulted from calculating the
ratio.

Where “s;”” represents total points by respondent “i”, “spa” denotes maximum points available, “N” is a
number of questions. The normalized index was calculated based on the total respondent’s points during self-
assessing all 37 questions. The mean values of normalized indexes obtained on the first stage are given in
Table 4.

Table 4
Normalized Indexes of Criteria Groups (Diagnostic Stage)
PS WP WT WOS
Normalized 0,47 0,49 0,43 0,53
index

The development stage of STEM competencies revealed itself as a latent indicator through scale-based
evaluation. This paper uses a scale of importance (0-1) based on normalized values from the ONET database,
the official information system of the US Department of Labor. A similar gradation was also used in the
study by H. Jang (2015) to identify key competencies in STEM professions based on ONET. The scale is
interpreted as follows:

-0 — 0.24 — critical;

-0.25—0.49 — low;

- 0.5— 0.74 — sufficient;

-0.75— 1.0 — high
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The initial study results demonstrate that students and educators possess low STEM competency levels
according to self-assessment data. We evaluated the normality of each sample distribution from Table 3 to
select an appropriate statistical method for processing study results. Table 5 displays the One-Sample Kol-
mogorov Smirnov Test results for normality and Figure 1 illustrates the distribution graphically. This test is a
non-parametric statistical test used to determine whether a given sample follows a specified probability dis-
tribution (e.g., normal, uniform, exponential).

Table 5
Checking the results for the normality of each of the samples (diagnostic stage)
PS WP WT WQOS
Mean 28791 2,9713 3,0191 3,0806
Normal Std. ! ! ! '
Parameters
Deviation 0,31038 0,35051 0,34940 0,32123
Absolute 0,102 0,135 0,115 0,092
Most
Extreme Positive 0,092 0,135 0,115 0,054
Differences
Negative -0,102 -0,086 -0,089 -0,092
Test Statistic 0,102 0,135 0,115 0,092
Asymp. Sig.
(2-tailed) 0,200 0,144 0,200 0,200
13
10

o w o1 o

3 3.2 3.6 3.8

2.4 2.6 2.8 3.4
HPT m\WP WT mWOS

Figure 1. The grouping of respondents according to the average
of diagnostic criteria values demonstrates the distribution.

The combination of tabular data and distribution graphs enables us to confirm that the samples follow a
normal distribution pattern. Our inquiry-based learning strategy program enabled us to develop STEM com-
petencies for both students and educators during the second formative stage of the study’s implementation
phase. The program trained university experimental groups of practicing students and educators through
hands-on projects while also providing industry mentorship and collaborative research opportunities so par-
ticipants could explore new technologies to develop innovative solutions and practice applying Computer
Science to interdisciplinary STEM problems. Students and educators reassessed their STEM competency
components during the third summative phase. At this stage the data samples showed a normal distribution
according to Table 6 and Figure 2.
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Table 6
Checking the results for the normality of each sample (formative stage)
PS WP WT WOS
Mean
Normal Std, 4,0214 3,9391 4,0162 3,9531
Parameters
Deviation 0,26563 0,31254 0,40712 0,37995
Absolute 0,131 0,119 0,141 0,080
Most
Extreme Positive 0,133 0,116 0,075 0,070
Differences -
Negative -0,067 -0,090 -0,113 -0,054
Test Asymp. 0,143 0,129 0,145 0,088
Sig. (2-tailed) 0,178 0,200 0,103 0,200
11
9
7
5
: 1l 1
3.2 34 3.6 3.8 4 4.2 4.4 4.6
B PT m\WP WT BEWOS
Figure 2. Distribution of respondents by the mean value of groups of criteria (formative stage)
The results of calculations of average values of normalized indexes are given in Table 7.
Table 7
Normalized indexes of criteria groups (formative stage)
PS WP WT WOS
Normalized 0,78 0,76 0,84 0,73
index

Comparing the values of the data of the normalized indexes, presented in Tables 4 and 6, we can state
the increase in self-evaluation of STEM competencies of students and educators (Figure 3).
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0,9
PS wp wT WOS

Estage 1 B stage 2 Cronbern2 B Croxoer3
Figure 3. Comparison of normalized indexes (diagnostic stage, formative stage)

This comparison figure demonstrates us before and after outcomes of our experimental work which
confirms the effectiveness of the proposed IBL strategy program for CS students and educators based on the
development of STEM competencies of practicing future specialists of new generation.

Conclusion

This study aimed to investigate how inquiry-based learning strategy can enhance STEM competencies
amomg future new-generation specialists. This study implemented an IBL strategy program to promote
knowledge-action integration in higher education and advance STEM academic performance for both stu-
dents and educators through industry-academy practice. Both students and educators responded to the pro-
gram with positive and affirmative feedback. Positive changes were seen both in practical exploration abili-
ties and among students becoming more willing to learn and manage their own educational experience. The
study concluded that practical exploration training effectively develops STEM skills in new generation spe-
cialists. This research suggests that educational institutions should expand the implementation of inquiry-
based teaching methods.

Thus, STEM education aims to increase learning motivation among future specialists in STEM subjects
while enhancing STEM literacy and teaching students how to apply STEM knowledge for solving real-world
problems. The foundation of national economic progress lies in science and technology human resources
which requires future professionals to receive encouragement to enter STEM fields and obtain support to
enhance their academic success in science, technology, engineering and mathematics as this will largely con-
tribute to economic growth and global competitiveness.
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/Kana OybIH 6o1amak MamanaapsinbiH STEM-Ky3bIpeTTisiikTepin
AAMBITY CTPATerusiiapbl

Kasipri kapkbeIHIBI 1ambin keie xxatkad XX| Faceipia FhUTBIM, TEXHOJOTHS, HHXKCHEPUS KOHE MaTeMaTHKa
(STEM) cananapsiama Ky3bIpeTTUTIK Goamiak >KYMBIC KYIIi YIIH aca MaHb3Ibl. Byn 3eprrey Gonamrak
MamaHAapaelH STEM-KY3BIpeTTITKTEpiH AaMBITYFa OaFbITTAIFAaH THIMAI TOCUIAEpAl, aTtan aiTKaHna, 3ep-
TTeyre HerizaenreH okwpiTy (IBL) omiciH 3eprreyre aprairaH. 3eprrey STEM-Ky3bIpeTTiNIKTEpiH AaMBITYFa
apHaJTFaH TaOBICTHl CTPAaTETHsUIAPABl KApaCTHIPHIN, 3€pTTEYTe HETi3/eNreH OKBITY CTPaTeTrHsCHIHBIH
MaHBI3/IbUIBIFBIH KepceTeni. Makanaga consiMeH Katap, STEM-Ky3bIpeTTiikTepiH AaMBITyFa KOJaiibl opTa
KaJIBIITACTHIPY/IaFbl CTYACHTTEP MEH OKBITYIIBLIAP/BIH PeJi KapacThlpburFaH. binmim Gepy Taxipubenepin
Ka3ipri eH0eK HapBIFBIHBIH TaJlANTapblHa COUKECTEHAIPY apKbUIBI OYJI CTpaTerusiap HKeM/i, JKaHAIIbLT KOHE
JKOFapbl OUTIKTI MaMaHAap[bl JaiblHiayFa OarbiTTanraH. Byn Garnmapimama 3epTTeyre HeETi3IelnreH OKBITY
omiciHIH OoJyamak MaMaHIApAbIH XKaHa OybIHBIHA THIMII docep eTe anaThIHBIH Kepceremdi. 3eprrey STEM-
KY3BIPETTUTIKTEPIiH JaMBITY YIIH 3epTTeyre HETi3/IeNTeH OKBITY CTPATETMSCHIHBIH MAaHBI3IBUIBIFBIH aTal
KepceTeldi, Oyl OKBITYIIBIIAP MEH CTYASHTTEpPAiH TOKIpHUOENiK IaFdpUIapblH JKaKCcapThIl KaHa KOiMaii,
OJIApJBIH OKyFa JereH MaibIHABIFBI MEH OiMiM ajly jKayanKepIILTriH apTTHIpajabl. 3epTTey HOTIKenepi
STEM-6inimaepi MeH Ky3bIpeTTiTiKTepiH apTThIpy apKbuisl IBL crpaTernsicel 6armapiaMachl OKBITYIIBLIAP
MEH CTYISHTTEp YLIiH Maigaibl O0JIFaHbIH KOPCETTi.

Kinm ce30ep: STEM-ky3siperrinikrepi, IBL crpaterusuisik 6araapiaMackl, HEri3ri crpaTerusuiap, IaMbITy,
CTYZCHTTEP, OKBITYLIbLIAP, jKaHa OybIH Oonamax MaMaHAapbl, OKY PaKTHKACHL.
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Strategies for development...

. Hynarkei3el, [.H. Ax6aeBa, C.B. PomoneHko

Crparternu pazsutusa STEM-komnereHnuii Oyaymmnx cneunuajincToB
HOBOT'0 NOKOJIEHUSI

B coBpemennoM, GvicTpo pa3BuBarommeMcst Mupe XXI Beka BiaJieHHe HayKOH, TEXHOJIOTHSIMH, HHXKEHEpHEeH 1
Mmarematukoil (STEM) craHOBUTCS HEOOXOAMMBIM yCIOBHEM s Oymymeil paboueii cunsl. JlaHHOE nccie-
JIOBaHHE TOCBSIIEHO n3y4yeHuto pa3Butusi STEM-koMnereHIui y OyAyIUX CICIHANIMCTOB € IIOMOIIBIO (-
(eKTUBHBIX MTOJIXO0B, B YACTHOCTH METO/a 00y4YeHust, oOCHOBaHHOTO Ha uccrnenoBanuu (IBL). B pa6oTte pac-
CMaTpUBAIOTCS ycrenHsle crparterud popmupoBanus STEM-HaBBIKOB y HOBOTO MOKOJEHHUS CIICLUAIUCTOB,
MOMYEePKHBasi 3HAYUMOCTb HCCIIEIOBATENHCKOIO I0AX0Ja B 00pa3oBaTeNbHOM Mpoliecce. B crartbe Taroke
aHANM3UPYETCs POJIb CTYJACHTOB U MpenojaBaTeliell B CO3MaHUH cpelpl, crioco0cTBytomei pazsutuio STEM-
KOMIIETeHIMH. BrlpaBHMBas 0Opa3oBaTelbHbIE NPAKTHKA B COOTBETCTBHU C TPEOOBAHHUSIMH COBPEMEHHOTO
PBIHKA TPYZa, IPEIOKEHHbBIC CTPATerHy HAaIPaBJIeHBI Ha MTOJTOTOBKY aJalTUBHBIX, HHHOBAIIMOHHBIX U KBa-
TH(UINPOBAHHBIX CIICIUAIICTOB, CIIOCOOHBIX peIaTh INI00anbHbIe IIPOOIEeMBl U COCOOCTBOBATh YCTOHIH-
BOMY pa3BUTHIO. [IporpaMma 1eMOHCTPHPYET, KaK METOJ[ HCCIIEI0BATENbCKOTO 00ydeHIs MOXKeT 3 dexTnB-
HO BJIMATH Ha ()OPMHUPOBAHME HOBOTO IOKOJICHUS CIIEIMAINCTOB. MccieqoBaHue MOIU4epKUBAET BaXKHOCTD
HCCIICIOBATENBCKOM CcTpaTerud oOydeHus 1 pa3Butusi STEM-KOMIETEHIHH, YTO HE TOJBKO YIIy4IIaeT
MpPaKTUYECKHe HAaBBIKH MPENOAaBaTeNe U CTy[JeHTOB, HO U MOBBIIIAET UX TOTOBHOCTh K OOYUECHHMIO, a TaKKe
JUYHYIO0 OTBETCTBEHHOCTH 3a oOpa3oBaHue. [lomydeHHbIe pe3ysbTaThl MOKA3aJd, YTO [IPOrpaMMa CTpaTeruu
IBL oxa3anach mose3Hoit Kak Juist IperogaBartelield, Tak U JUlsl CTyIEHTOB, crioco0cTBYsI pa3Butnio nx STEM-
3HAHWHM U KOMITETEHIIMH.

Kniouesvie cnosa: STEM-komnereHuu, cTparermdeckas mporpamma IBL, ocHOBHBIE cTpaTernii, pa3BuTue,
CTYJCHTBI, TIPETIOaBaTeNH, Oy IyIue CIeHUaINCTHI HOBOTO TIOKOJICHNUS, ydeOHast IPaKTHKa.
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