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A transdisciplinary approach in teacher education:
the case of a STEAM workshop on sustainable development

This study presents an experience of developing transdisciplinary education through a three-week workshop
based on the STEAM framework. A total of 67 students from nine different pedagogical majoks at Korkyt Ata
Kyzylorda University participated in the workshop. The majors were selected to aligfmwith the STEAM
fields. Students worked on group projects addressing relevant issues such as reducing foed waste, saving wa-
ter, and developing green spaces or gardens by integrating knowledge from various _disgiplines.<During group
collaboration, students encountered challenges related to teamwork and coopefations However, guided and
supported by practices grounded in research, the future teachers managed to,@vercome these difficulties. The
study employed both qualitative and quantitative methods: inductive thematictanalysis of workshop observa-
tions and reflections, and pre- and post-testing to measure understanding0ftransdisciplinarity. The results
demonstrated significant improvement in students’ integrative thinkKingiicollaborative skills, and ability to
connect academic knowledge to real-life contexts. Thisy study \\confirms the effectiveness of the
transdisciplinary approach in teacher preparation and can serve asya basis for future research on the long-term
impact of systematically integrating transdisciplinary elements fato educational programs.

Keywords: transdisciplinarity, STEAM, pre-service teachersiworkshop, sustainability, real-world problems,
interdisciplinary, collaborative skills.

Introduction

In today’s fast-changing world, pre-Servige teachers need to build new skills such as critical thinking,
collaboration, creativity and systems_thinking“in order to teach students how to solve real-world problems. A
transdisciplinary approach and STEM/STEAM education play a crucial role in helping teachers connect
knowledge across subjects and prepareflearners for the complex global challenges they face. Implementing
cross-disciplinary experiences inhigher education gives the initial stage of development along this path [1].

STEM/STEAM educationyis Widely received in developed countries where governments support educa-
tional policies and jmplementsCross-disciplinary experiences among subjects into curricula and programs to
develop 21st centurysskKills,'Most European countries, fast-growing China, and South Korea are actively im-
plementing STEAM in“their primary and secondary education systems, integrating its principles into teach-
ing methods, and educational environments at all levels. At the same time, the concept of transdisciplinarity
is positively embedded in these regions. The initial goal of transdisciplinarity aligns with STEAM approach-
es, which give knowledge beyond disciplines and destroy subject barriers. It is directly related to Sustainabil-
ity issues, where the decision of a single discipline is insufficient.

In Kazakhstan, updating the education system to align with international standards is crucial, as both
current and future teachers often possess insufficient knowledge of STEM education [2]. Research on
STEAM awareness among Kazakhstan pre-service teachers demonstrates a significant lack of understanding
of integrative pedagogies. This gap reflects a broader systematic issue: teacher education programs still do
not prepare students for transdisciplinary thinking, despite growing demands for such modern approaches
[3]. It shows the issue is relevant locally in our country. One of the effective ways to develop integration and
creation of new knowledge is implementing transdisciplinarity.

The concept of transdisciplinarity has been extensively researched since the 1970s and still does not
have one comprehensive definition, as it is considered highly context-dependent. Transdisciplinarity is a re-
search approach that addresses society’s knowledge demands for solving wicked problems, requiring integra-
tion beyond traditional disciplinary paradigms. It incorporates knowledge at multiple levels (empirical,
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pragmatic, regulatory, and values) while considering the perspectives and goals of non-academic stakehold-
ers, and is explicitly dedicated to changing processes and practices to achieve established objectives [4]. This
integrative approach not only fulfils academic needs but also aligns with global educational priorities.
UNESCO promotes transdisciplinarity in its report, “Reimagining Our Futures Together”, urging educational
systems to adopt ecological, intercultural, and interdisciplinary learning to tackle existential risks. The report
notes that pedagogical methods based on the principles of cooperation, mutual assistance and an analytical
approach are needed to address pressing social and environmental issues. Since these issues go beyond tradi-
tional academic disciplines, educational systems must use interdisciplinary and transdisciplinary approaches
that promote the collaborative acquisition of knowledge by students, teachers, and society. This highlights
the importance of transdisciplinarity as a key strategy to prepare students for future uncertainties and com-
plex challenges [5]. Moreover, it aligns with UNESCO’s four pillars of education (learning to know, do, live
together, and be), which transdisciplinary approaches inherently support. The International Standard of
Transdisciplinary Education aims to unify disciplinary knowledge across higher education levels (bachelor’s
to postgraduate). It emphasizes transdisciplinary competence, enabling students to generalize knowledge be-
yond traditional disciplinary silos [6]. Thus, transdisciplinary education is increasingly recognized as essen-
tial for fostering holistic, goal-oriented learning across all levels of higher education.

All grades of school require a transdisciplinary approach because it promotes degper, more meaningful
learning that connects knowledge across subjects and prepares students for camplex ¢hallenges. It is consid-
ered that transdisciplinary education breaks down traditional subject boundarieSyallewing students to explore
real-life problems that span multiple disciplines [7]. This helps students @evelop a comprehensive under-
standing rather than fragmented knowledge. For instance, a question like “How do we benefit from sun-
light?” integrates geography, biology, physics, and mathematics, engdtmaging students to think broadly and
critically. From Giirkan’s findings, transdisciplinarity supports cognitive,/social, emotional, and physical de-
velopment by providing a holistic learning experience that refleets the interconnectedness of knowledge and
life. It is defined by engaging with real-world problems that cannot be solved by one discipline alone; stu-
dents learn to analyze issues from multiple perspectives,«€nhancing their critical thinking and inquiry skills
[8]. It is implied that transdisciplinary learning requiresistudents to work collaboratively in teams, develop-
ing social skills such as communication, responsibility, rolg-sharing, and respect for different viewpoints [9].

O’Sullivan assumes that society and pplicymaKers increasingly expect universities to produce
knowledge that directly addresses pressing global,challenges [10]. Transdisciplinarity helps universities meet
these expectations by integrating academic.and extra-academic actors in knowledge production and solution
development. The complexity of contemporary higher education requires innovative teaching and research
approaches. Moreover, this approach éngourages universities to rethink curricula, research agendas, and in-
stitutional incentives to foster collaboration and integration across disciplines. Budwig & Alexander claimed
that a transdisciplinary approachfin universities fosters deeper learning and inquiry by connecting theoretical
knowledge with real-life experiernees, promoting active student engagement and collaboration. Given that
implementing transdisciplinaryyeducation requires overcoming institutional barriers such as disciplinary si-
los, rigid curricula, and assessment methods that are not designed for integrated learning [11] [12]. There is a
need for institutionalglippart structures that encourage collaboration among faculties and provide resources
for interdisciplinary initiatives.

One of the effective ways to explain the transdisciplinary approach in universities is through a work-
shop. A workshop is an interactive, participatory educational or training session designed to actively engage
participants in learning, problem-solving, or skill development through collaborative activities, discussions,
and practical exercises. This methodology emphasizes hands-on activities, group work, and real-time prob-
lem-solving rather than passive listening. Participants often engage in case studies, role-playing, design
thinking, or collaborative projects. Particularly in transdisciplinary contexts, workshops focus on real-world
global issues of humanity that require integrating knowledge from multiple disciplines and stakeholder per-
spectives. It has been noted that workshops have gained popularity in educational contexts, including early
childhood education and care (ECEC), as they encourage meaningful and active engagement from partici-
pants [13]. Workshops are increasingly being employed as a qualitative research method across various
fields, allowing researchers to gather data directly from participants [14].

While workshops provide active learning opportunities, they also have drawbacks. They demand con-
siderable time, resources, and skilled facilitators, and their quality can vary. Short sessions may limit in-
depth learning. Additionally, active personalities might overshadow others, causing some participants to feel
excluded or hesitant to engage, which affects the overall learning experience. Measuring the long-term im-
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pact of workshops can be challenging, and knowledge or skills gained may not always transfer to practice if
not reinforced [15].

This article explores the characteristics of transdisciplinary learning, drawing on the insights from sci-
entists’ research, practical applications, and educational activities. It elucidates the functional and instruc-
tional dimensions of transdisciplinarity within contemporary educational systems. The piece also investigates
the relationship between transdisciplinarity and education for sustainable development, as well as its role in
fostering universal skills. Furthermore, it emphasizes the significance of transdisciplinarity in addressing
complex and multifaceted social and environmental challenges. This approach encourages reciprocal and
transformative learning, transcendence, problem-solving, and transcending boundaries. It manifests itself in
the values of active participation of students and their orientation towards solving real-life problems. Addi-
tionally, it integrates disciplinary knowledge and creates new knowledge, skills, competencies, and values in
collaboration with classmates, teachers, and society. An important aspect remains the familiarization of fu-
ture teachers with STEM/STEAM technologies, their application in practice and their demonstration of its
connection with current problems. In this regard, it should be emphasized that students need to develop in-
terdisciplinary skills.

The aim of this research is to examine the effectiveness of a transdisciplinary educational workshop in
developing students’ understanding of transdisciplinarity in teaching through a mixed-methods approach that
involves both qualitative thematic analysis and quantitative pre- and post-testing:.

Research objectives:

e to organize and conduct a three-week workshop introducing transdiseiplinarity in education to stu-
dents of various pedagogical majors;

o to familiarize students with the principles and applications offtransdisciplinary teaching through real-
world examples related to STEM/STEAM fields;

¢ to collect and analyses qualitative data from workshop, detivities using inductive thematic analysis;

e to administer and analyze pre-test and post-test dataytotevaluate changes in students’ understanding
of transdisciplinarity.

Research Questions:

What is the impact of a transdisciplinaryay STEAM-based workshop on the development of
transdisciplinary education among pre-service teachers?

How do pre-service teachers from diffekgntiacademic disciplines collaborate to solve real-world prob-
lems in a transdisciplinary context?

How can the integration of STEAM.disciplines support the development of transdisciplinary compe-
tence in future teachers?

Methods and Materials

We employed a mixed-methods approach to familiarize students with the transdisciplinary approach in
education. More specifically, Wwe conducted a workshop as a qualitative method and administered pre- and
post-tests as a quantitative, method. Initially, 67 students from various pedagogical majors participated in a
three-week workshopy@n how transdisciplinarity functions in education and teaching. The chosen majors al-
lowed us to elucidate transdisciplinarity through STEM/STEAM.

The primary aim of the workshop was to assist students in developing a robust understanding of
transdisciplinary education by engaging them in practical activities centered on real-world challenges. By
collaborating on issues such as food waste, water conservation, and gardening, students were encouraged to
draw on knowledge from various fields. These topics were chosen to match Sustainability wicked problems
in order to overcome the gap between theory and practice. This experience sought to enhance crucial
transdisciplinary skills, including systems thinking, problem-solving, collaboration, and linking academic
learning to real-life teaching scenarios.

After three weeks of lessons, we invited all participants to a final workshop to assess the effectiveness
of our work using pre- and post-tests. Because the last lesson coincided with exam times, some students were
unable to attend due to their schedules. In the quantitative study, 47 students took part, all of whom complet-
ed the pre-test and post-test.

This study was conducted at Korkyt Ata Kyzylorda University in collaboration with students from biol-
ogy, physics, mathematics, chemistry, IT, art, engineering, foreign language teaching, and pedagogy and
psychology majors. The qualitative study involved students from nine majors (Table 1).
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Table 1
Research participants

Major Academic year Number of students

6B01101-Pedagogy and psychology 3 10

6B01515- Chemistry

6B01517- Biology

6B01510- Mathematics

6B01582- Physics

6B01501- IT

6B02132- Art

6B07367- Engineer

olo|N|o|lals|lw| k]| Z

6B01725- Foreign language: two foreign languages

SR RNICRI R IR OCR N CR N
NN NN N oo~ ~

Qualitative data collected during a three-week transdisciplinary workshop were @nalyzed using the six-
step inductive thematic analysis process. The workshop involved 67 studentsefrom various disciplines
aligned with the STEAM framework, including majors such as physics, biology, €hemistry, psychology, en-
gineering, and foreign languages. A quantitative data set collected using pre-tésts and post-tests was ana-
lyzed using the SPSS 29.02.0 program. We used the Paired Samples T-Testi@ determine the effectiveness of
the workshop on Transdisciplinarity.

Results and Discussion

Workshops create opportunities for participants to build, relationships and interdisciplinary networks.
Consequently, we conducted a transdisciplinary workshopfer future teachers from different majors. It con-
sists of six interconnected phases designed to foster trapsdisciplinarity in education among pre-service teach-
ers through real-world problem-solving aligned with the STEAM framework (Table 2).

Table 2
Workshgp report template sections

Component

Description

Preparation Phase

Students from 9gmajorse(e.g., Pedagogy, Psychology, Math, Physics, Art, etc.) were selected
based on theirgalignment with STEAM. Topics such as food waste, saving water, and gardening
were chosen,forreal-world relevance. Workshop materials were prepared accordingly.

Introduction to
Transdisciplinarity

In_thedirst 'session, students were introduced to the concept of transdisciplinarity, with defini-
tions! fromsPiaget and Nicolescu. The goal was to distinguish it from interdisciplinarity and
multidisciplinarity then highlight its application in education.

Weekly Interactive
Sessions

Over three weeks, sessions included short lectures, video examples (e.g., Greenpeace), team
tasks, and discussions. Students applied their disciplinary knowledge to sustainability topics us-
ing STEAM tools.

Group
Collaboration

Students were divided into interdisciplinary groups and assigned one of the three core themes.
They worked collaboratively to analyze the problem, design a response, and prepare presenta-
tions. Roles were distributed based on expertise.

Reflection and

After group presentations, students reflected on their learning process. Facilitators guided them
to identify how their own and others’ disciplines contributed to solutions. Emphasis was placed

Synthesis on collective knowledge-building and integration.
To evaluate the understanding of the concept of TD we conducted pre- and post-test based on the
Evaluation survey of awareness about transdisciplinarity. The results gave comparative analysis of concep-

tual growth.
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Levinsen defines a workshop as “an arrangement whereby a group of people can learn, acquire
knowledge, perform creative problem-solving, or innovate in relation to a domain-specific issue”, emphasiz-
ing active and genuine participation, pre-defined goals, and the involvement of domain experts and practi-
tioners. In our workshop about transdisciplinarity, we gathered students from different fields of knowledge to
assess the effectiveness of their integration in tackling complex global problems [16]. The integration of
STEAM disciplines fosters the development of transdisciplinary competence by encouraging students to
connect theoretical knowledge from multiple subjects with practical, real-world challenges. During the
workshop, students applied insights from physics, biology, art, mathematics, chemistry, psychology, engi-
neering, IT, and language teaching to collaboratively address topics: “food waste”, “saving water”, and
“building gardens”. This process nurtured core transdisciplinary skills such as systems thinking, creativity,
teamwork, and critical reflection. The structure of the workshop demonstrated that engaging future teachers
in interdisciplinary tasks within a collaborative environment helps them learn how to combine knowledge
from different fields and apply it practically, both of which are important indicators of developing
transdisciplinary competence.

In the first session, students explored key definitions of transdisciplinarity, which helped them distin-
guish it from related concepts. More precisely, definitions were provided with examples to explain the dif-
ferences between multi-, inter-, and transdisciplinarity. There is one of ithésdominant parts of the
transdisciplinary approach, which can make a clear goal for the workshop. Furthermote, it enhanced their
understanding of transdisciplinary thinking, aligning with Nicolescu’s emphaSis on,conceptual clarity.

Mitchell and Klein emphasize that active, problem-based learning plays a grucial role in fostering inte-
grative thinking and creativity among students [17, 18]. Our three-week Werkshop consisted of short videos,
lectures, and tasks about complex issues of sustainability for which Students were divided into three groups.
Each group suggested several solutions for wicked problems using STEAM tools. Thus, students experi-
enced working in collaboration with other majors and develdped teamwork skills. Based on their practice,
students from diverse disciplines, jointly discussed with students from other fields and demonstrated their
solution. This process resembles Mezirow’s Transformatiye Learning Theory, which highlights the im-
portance of critical reflection in changing students}, worldviews [19]. Due to the guided recommendations
and discussions, pre-service teachers have changed theistinderstanding of the transdisciplinary approach and
demonstrated a strong positive example of the benefits of transdisciplinarity.

The first group, which included students frem faculties of pedagogy, psychology, art, and environmen-
tal sciences worked on the topic “foed waste’. The session began with an introduction to the concept of
transdisciplinarity, illustrated through the example of paper waste, to demonstrate how addressing complex
real-world problems requires integfating diverse forms of knowledge. Drawing from their respective disci-
plines, the group developed amultifageted solution that combined educational strategies, psychological be-
havior-change approaches, andviartistic awareness campaigns. Their final presentation reflected a well-
rounded plan involving informational outreach and creative community engagement. This activity revealed a
notable shift in studénts’sthinking. Initially inclined to approach problems from within their individual aca-
demic fields, the parti€ipants gradually came to appreciate the value of combining disciplinary insights. For
example, psychology students examined the behavioral causes of food waste, while art students proposed
innovative methods to capture public attention. This collaborative process emphasized the role of effective
communication and mutual respect in co-creating meaningful solutions. Students not only gained a clearer
understanding of transdisciplinary practices but also began to view them as essential tools for addressing sus-
tainability and other global challenges. The decisions of the students of all three groups were very complex
and were similar to the experiences in developed countries. For example, in order to reduce paper consump-
tion, they presented an option where, in schools, teachers of each subject explain the topic and importance of
reducing paper consumption based on the curriculum. This urgent environmental problem was solved both
from a mathematical point of view, by calculating each student’s individual paper consumption, and from a
psychological point of view, by compiling a diary of their paper consumption. Furthermore, solutions from
other specialties were also integrated, where psychologists and programmers would create a digital applica-
tion or platform that determines the amount of paper consumption and its various causes.

Despite all the efforts of the students, there were difficulties in the workshop. In the section “Group col-
laboration”, there were initially challenges in communication between peers and in building teamwork.
Many students expressed a preference for working individually rather than collaboratively in their interdisci-
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plinary groups. This resistance is a well-documented challenge in transdisciplinary and collaborative learning
settings. As highlighted by McGregor, managing group processes is a key challenge in transdisciplinary col-
laboration, especially when participants come from diverse backgrounds and have established habits of indi-
vidual academic work [20]. Furthermore, it is significant that group dynamics in such contexts often begin
with a focus on individual needs and preferences, gradually shifting towards collective engagement as horms
and trust are established. Additionally, one of the barriers in building teamwork was hierarchical issues,
when exact sciences were prioritized over social sciences.

Studies reveal that group work, while initially met with reluctance, ultimately fosters a sense of connec-
tion, shared knowledge, and improved communication skills. This tension between individual and group
work is common: students may initially self-isolate due to uncertainty about their roles or discomfort with
collaborative processes, a phenomenon observed in interprofessional training as well [21]. Overcoming this
resistance typically requires intentional facilitation, opportunities for open communication, and structured
activities that build trust and clarify the value of collaboration for complex problem-solving [22]. Finally,
teamwork can be built by highlighting the value of collaboration and ensuring guidance and support for ef-
fective teamwork. The workshop facilitators helped to address communication barriers by sharing their own
experience and using methods of developing communicative skills all three weeks.

Furthermore, after all sections, the final step involved determining the effectiveness of the workshop
among pre-service teachers. To assess the effectiveness of the transdisciplinarygwogkshop, a survey was con-
ducted to compare students’ scores on the pre-test and post-test. The surveywas'developed based on J. Pia-
get’s and B. Nicolescu’s theories. It consists of 5 parts: educational integfation and interdisciplinary connec-
tions; systems thinking; innovation and creativity in pedagogy; collaboration, teamwork, and critical thinking
and reflection. The reliability of the survey instrument was assessed’using Cronbach’s Alpha. The result
showed an alpha value of 0.978 across 50 items, indicating excellent internal consistency. According to
widely accepted benchmarks, a Cronbach’s Alpha above 0.9 demonstrates that the items are highly correlat-
ed and consistently measure the same underlying constfucts—in this case, transdisciplinary competence
(Table 3). These results confirm that the instrument is‘statistically reliable and suitable for further analysis.
The results revealed a statistically significant incréase in‘transdisciplinary competence following the work-
shop (Table 4).

Table 3
Statistics of validity
Cronbach’§ Alpha Number of items
,978 50
Table 4
Mean of Paired Sample test
Paired Samples Statistics
Pair Mean N Standard Deviation the Mean Standard Error of Mean
Pre-test 3,5700 47 ,67955 ,15195
Post-test 4,6580 47 42302 ,09459

The mean score on the pre-test was M = 3.57, SD = 0.68, while the post-test mean increased to M =
4.66, SD = 0.42. The mean difference was -1.09 with a standard error of 0.14. This difference was statistical-
ly significant, t(19) = -7.75, p < 0.001.

These findings are particularly significant in the context of Kazakhstan, where the integration of
transdisciplinary and STEAM-based approaches in teacher education remains in its early stages. The statisti-
cally significant increase in students’ transdisciplinary competence following the workshop indicates a
strong potential for employing such interactive, real-world learning formats in local pedagogical programs.
Currently, many Kazakhstani teacher training institutions still rely heavily on traditional, discipline-specific
methods, with limited focus on interdisciplinary or experiential learning. The workshop model introduced in
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this study demonstrates that future teachers in Kazakhstan can adapt to and benefit from transdisciplinary
learning when given the appropriate structure, guidance, and opportunities for collaboration. In addition, the-
se results conform to Kazakhstan's broader educational modernization directions, which focus on innovation,
global competitiveness, and 21st century skills development. The introduction of transdisciplinary methods
in teacher training can help bridge the gap between national goals and teaching practices, as well as prepare
future educators to address complex social and environmental issues both locally and globally. However, the
conducted research identified a systemic gap in the education system. The strong improvement observed af-
ter the workshop indirectly shows that there was limited experience of interdisciplinary or real-world learn-
ing. Similar patterns have been examined in other countries where education systems were transitioning from
discipline-based teacher training to competency-based training. Therefore, the effectiveness of the workshop
may reflect the lack of alternative opportunities in Kazakhstan. Moreover, without continuous practice the
workshop results may not be retained. At this point, it creates a contradiction, while national policies pro-
mote modernization, teacher education programs still rely on traditional curricula.

Conclusion

Increasingly growing of complexity of global issues such as sustainable development, digitalization,
and social inequality requires new approaches in education that go beyond traditionaltacademic disciplines.
In this case, the improvement of transdisciplinarity among future teachers is beeoming important, as it allows
them to integrate knowledge from different disciplines and creatively approaeh wicked problems by collabo-
rating with colleagues and using critical thinking. This study highlights ghesimportance of transdisciplinary
competence in teacher preparation, particularly when aligned with the, STEAM framework, which reflects
the interconnected nature of today’s societal and educational challenges!

The workshop had a positive influence on students’ knowledge offransdisciplinary education. Through
three weeks of interactive sessions, interdisciplinary collaborationgsand problem-solving activities aligned
with STEAM, students demonstrated an improved understandingvof transdisciplinary concepts. This is con-
firmed by a statistically significant increase in their scereswon the final test results (M = 4.66) compared to
preliminary test scores (M = 3.57), which indicaies anfincrease in their ability to integrate disciplinary
knowledge, think critically, and use integrative thinkingfin an educational context. Improvements in team-
work, integrative thinking, and creativity suggest that structured guidance and interdisciplinary tasks play a
crucial role in fostering these skills.

This study contributes valuable insights for various fields in education. Schoolteachers and university
faculty can apply these findings to design SFEAM-based workshops that promote transdisciplinary skills in
pre-service teachers, with a focus @n_gollaboration, creativity, and real-world problem-solving. Researchers
in the field of education are €nc@uraged to continuing this study, examining the long-term consequences of
interdisciplinary learning and,developing comprehensive tools for assessing its effectiveness.
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I'. Apwicrankbizbl, K.M. HarpimxkanoBa, A.K. OmipOekoBa

Bosnamak myrasgimaepai 1asipiayaarbl TPAHCIIHAPAJIBIK TICLI:
TYpaKThl Jamy KoHTeKcinaeri STEAM-cemunap Taxipuodeci

Byn 3eprreyne STEAM TyxbIppIMIaMachiHa HETi3AENTeH YII anTajblK CEeMHUHAp apKbLIbl TPaHCIIOHAPAJIBIK
Oimim Oepyni nambITy ToxipuOeci ycwiHbUFaH. Cemmuapra Kopkeir Ata artsmHmarsl  Kpi3sutopna
YHUBEPCUTETIHEH 9 Typii TNeJarorvkanblk MaMaHABIK OOMBIHIIA OKHUTBIH 67 CTYJGHT KAaTbICTHI.
Mawmanapikrap STEAM OGarpiThiHa colikecTeHAipimin TaHAanael. CTyIOeHTTEpP a3bIK-TYJIK KaJIJBIKTapbIH
asaiiTy, cyzbl YHeMIey, OakIIaHbl j)KOCIapiay HEMece XKachbUIIaHABIPY CHSAKTHI ©3CKTi Moceneepi LIemry
YUIH Typii moHzep OoifbiHIIA OimiMzaepiH OipikTipim, TONTHIK jxobamap OpBIHAAABL TONTHIK KYMBIC
0apbICHIHIA CTYAEHTTEP BIHTBIMAKTACTHIK XKOHE KOMAHIAIBIK XKYMbICTa OipHelle KUBIHBIKTapFa Tall OOJIbL.
Amnaiina, OypBIHFBI JQJICNJICHICH 3epTTeyiep TaxipuOeciHe cyiieHe OTHIphIN OarbiT Oepy KoHe Koimay
KOpCeTy apKbUIBI OoJalIak MyFamiMzep OyJ1 KUBIHIBIKTAapFa TeTel Oepe aiasl. 3epTTey OaphICBIHIA CallalIbIK
JKOHE CaHJBIK dicTep KaTap KOJIAHBULABL: CEMHHAp OaphICHIHAAFbl OaKbulay MEH MiKipjepre WHIYKTHUBTI
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G. Arystankyzy, K.M. Nagymzhanova, A.K. Umirbekova

TaKbIPBINTHIK TAJIAAY JKacalica, ajl TPAHCIIOHAPAIIBIK TYCIHIK ACHIeHiH aHBIKTAy YIIiH pre- )KoHE pOSt-TeCTTep
oTkizinmi. HoTmxkenep OoWbIHIIA ceMHHAp CTYACHTTEPIIH WHTETPAaTHBTI Oilay, BIHTBIMAKTACTHIK JKOHE
6imiMal eMipMeH GaillaHBICTHIPY KabOineTTepiH eAdyip apTTHIPFaHbIH KOPCeTTi. byl :xKyMbIC TpaHCTIOHAPANIBIK
TocLIAIH Ooamaxk MyFamiMzaepAi Jaspriayaa THIMAL 9Jic eKeHiH KepceTeli XKaHe KeJlecl 3epTTeyiepre OutimM
Oepy OarmapiaManapblHIa TPAHCIIOHAPAJIBIK OKBITY JIEMEHTTEPIH >KYyHeni eHri3yaAiH y3ak Mep3imIi ocepiH
TaJjayFra Heri3 60ja anajbl.

Kinm cesoep: tpancnonapansik, STEAM, Gonamax MyramiMaep, CeMHHAp, TYPAaKTHl 1aMy, IIBIHAWBI OMIpITIK
Maceesnep, IoHapabIK, OipIeCKeH KYMBIC JaFIbUIaphl.

I'. Apeicrankbizbl, K.M. Hareimkanosa, A.K. YMup6ekoBa

TpaHcIMCHUIUIMHAPHBIA MOAXO01 B MOATOTOBKE OYAYIIUX YYUTeJIeN:
onbIT STEAM-ceMuHapa B KOHTEKCTEe YCTOHYMBOI0 Pa3BUTHA

B manHOM HccenoBaHMM MPEICTaBICH ONBIT PA3BUTUS TPAHCAUCHUIUIMHAPHOTO 00pa30BaHUS IOCPEICTBOM
TPEXHEAETHHOTO CEMHHApa, OCHOBaHHOTO Ha koHuenmmu STEAM. B cemmunape mpuHsim ydactue 67 cTy-
JEHTOB U3 9 Pa3NNyYHbBIX MEAAaroTHYecKUX crenuanbHocTed KpI3pumopanackoro yHuBepeutéra umern Kop-
KbIT Ata. CriennagbHOCTH OBUTH OTOOPaHBI C y4eToM cooTBeTcTBHs HampasieHUsIM STEAM \CtyneHTs! BHI-
HOJHSUTH TPYIITOBEIC TIPOEKTHI, HAIPaBJIEHHBIE HA PEIICHUE aKTyaJbHBIX IPOOJIeM, TAKAX KaK\COKpalieHHe
MUIIEBBIX OTXOJI0B, SKOHOMHUS BOJbL, 03€JICHEHUE U OpraHU3allus CajloB, HHTEIPUPYS3HAHUS U3 pa3IMuHbIX
HpeIMETHBIX obsacTeil. B mporecce rpymnmnoBoii paboThl yUaCTHHKH CTOJNKHYIHEGH C PANOM TPYAHOCTEH, CBS-
3aHHBIX C COTPYJHUYECTBOM M KOMaHIHOH nuHamukod. OmHako, Omarogapst pykoBOJICTBY U HOAIEPIKKE, OC-
HOBaHHBIM Ha OIBITE MOATBEPKACHHBIX UCCIIEN0BAaHNUH, OyXyIue Mefaroru CMOTIFTIpeoI0IeTh 3TH TPYAHO-
cTd. B ucciaenoBaHny NpUMEHSINCh KaK KaYECTBEHHBIEC, TaK M KOIMYGETBEHHBIE METObI: IPOBOAMICSA UH-
JTyKTHBHBIM TeMaTHIECKUH aHAIW3 HAOMIOJCHUH U OT3BIBOB, a TAKK@\PIES U POSt-TECTHPOBAHHUE JUIS OLCHKU
YPOBHSL IOHUMaHUsI TPAHCAUCUUIUIMHAPHOCTU. Pe3ynbTaThl [I0Ka3an)\3HAYNTEIbHOE YIIyUllleHHe y CTYACH-
TOB MHTETPATUBHOTO MBIIUICHNUS, CIOCOOHOCTH K COTPYIHHYECTBY M CBSI3H 3HAHUI C peaybHON JKU3HbBI0. Pa-
6ota 1eMOHCTpHpPYET dGPEKTHBHOCTD TPAHCAUCIUIUTNHAPHOFOMIONXO0/A B TOTOTOBKE OYAYIIUX yIUTENIeH 1
MOXET CIYKHTh OCHOBOW AJIs JANbHEHWIINX HCCIENOBaHUM\II0 CHCTEMHOMY BHEAPEHHIO 3JIEMEHTOB TpPaHC-
JUCIHTUTTHAPHOTO 00Y4eHNUs B 00pa30BaTeNbHbIE MPOTPAMMBIK OIEHKE MX JOITOCPOYHOTO BO3JCHCTBHSL.

Kniouesvie crosa: TpancaucuumummHapHOCTh, STEAM, Oyaymme ydurens, cEeMHHAP, YCTOWYNBOE Pa3BHUTHE,
peanbHbIe )KU3HEHHBIE 331a41, MEKIUCIIUIIINHAPHOCTD, HAaBBIKA COBMECTHOH PaOOTEI.
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