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Abstract. In a global economy and in the globalized research paradigm within which we live, scientists, engineers
and researchers in all scientific and technical areas are expected to work with colleagues in other countries in order
to advance their careers. Intercultural communication training seeks to assist and support trainees in practicing
good skills in these areas, aiding their success in cross-cultural interactions. Meanwhile STEAM education aims to
promote soft skills such as teamwork, communication skills, critical thinking, and general emotional intelligence into
the curriculum for science and technical students. The authors propose that introducing intercultural awareness and
communication training into the curricula for science and technical universities will go much of the way to satisfying
both needs. This research is carried out in the frame of the project «Capacity Building for Innovative Training Technical
Specialists through STEAM education» (Grant No. AP09260338), funded by the Science Committee of the Ministry of
Education and Science of the Republic of Kazakhstan.

Keywords: STEAM education, higher education, intercultural communication, training technical specialists, curriculum,

creative thinking, emotional intelligence, critical thinking, teambuilding, international integration.

Intercultural Communication Training

Intercultural ~ communication is a  symbolic,
interpretive, transactional, contextual process, in which
people from different cultures create shared meanings [1].

Intercultural communication training seeks
to heighten awareness of cross-cultural issues and
ways for people to communicate across and between
cultures despite the existence of cultural differences.
The purpose of intercultural communication (ICC)
awareness and skills training is to do a number
of things. Its first aim is to raise awareness of
intercultural difference, with a particular emphasis on
self-awareness. Beyond this it can provide skills and
techniques for developing intercultural interactions
and building relationships, with at the same time
comparisons of different cultures and the various
aspects and dimensions of difference that researchers
have identified over the decades.

In addition to a set of specific skills and coping
strategies, ICC training seeks to develop the traits
of flexibility, tolerance for ambiguity, self-reflection,
sensitivity, adaptability, open-mindedness, and
creativity.

Taking these elements separately, ICC training
first of all helps to build a great deal of emotional
intelligence [2]. The development of self awareness
skills and a recognition of one’s own culture and
ones own cultural biases and ways of perceiving

the world (Moran, 2001), is very clearly connected
to the development of EI (Emotional Intelligence).
Emotional intelligence is arguably the foundation
of successful communication and the ability to work
together with others in a collaborative way.

Beyond this self-awareness and emotional
intelligence, ICC training seeks to outline the features
of successful communication, building skills in
communication, and by extension in teamwork.
The successful intercultural actor, seeks to meet
his or her interlocutor half way, building a shared
understanding, as it is sometimes referred to, a
culture C [3].

Finally, through the work of Hofstede, Meyer,
Hall, and others [4-7], the ICC trainee begins to build
up a picture of the dimensions of cultural difference,
again building self-awareness and a greater
understanding of how other cultures function.

All these elements together can support the
trainee in being a better more able communicator
with a greater level of self-awareness and emotional
intelligence, but in such a way that is both accessible
and clearly applicable even to a shy or previously
uncommunicative technical student.

Arguably all interactions are intercultural, but
in this context, we are referring to those interactions
which happen between peoples of different national
cultures.
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STEAM education

STEAM education values and highlights the
addition of creativity, collaboration and inquiry to
the teaching of science subjects.

The topic of integration of science, technology
and art is one of the most relevant for the professional
and technical society today, and industries based on
creativity and intellectual capital have contributed to
the discussion. Specialists in education have recently
resorted to the practice of STEAM education, which
is based on the interdisciplinarity and integration
of five (Science, Technology, Engineering, Art and
Mathematics) fields into a single training system
for solving specific problems taken from real life.
The obvious emphasis on the creative direction of
the innovation economy today is manifested, in
particular, in the fact that STEM education actively
includes creative and artistic disciplines united by
the general term arts.

The research considers the need for unity of the
scientific/technical and arts approaches in education
as an opportunity to improve the quality of training
of technical specialists by building capacity for
innovation and creativity integrated into technical
training programes.

The objective of this aspect of the capacity
building project is to develop and implement a
training model for technical specialists through
STEAM technologies to provide sustainable training
programs in intercultural communication, creative
industry and creative cooperation based on creativity
and intellectual capital. An assessment of the potential
needs of STEAM education, development, and
implementation of measures for capacity building of
training programs in technical specialties on the basis
of development of specialized competencies will
strengthen the qualifications and abilities of students
and teachers at the international level.

Research into STEAM education around the
world

A striking example of the implementation of
STEAM education is China, where students are
given the opportunity to solve production problems
through examples of curriculum development and
practical training, apply their innovative abilities,
engineering design and problem-oriented situations
to actively participate in real production practice.
However, this has not always been the case, as
China has faced a number of key challenges in the
process of sustainable development, such as the lack
of high-level specialists, the pressure of economic
transformation, and the complexity of education
reform. Accordingly, the country needed specialists
with a high level of professional knowledge and
skills [8].

Although the country has actively promoted
education reform in recent years and has sought to
create a favorable environment for the development
of STEAM education, which combines technology,

engineering education and arts and humanities

education aimed at promoting innovation in
technology-based learning, this reform is slow due
to the lack of teachers with pioneering, innovative
educational skills and makes it difficult to implement
STEAM in the educational process [9].

Considering the experience of STEAM education
in the U.S,, in the early 21st century, a psychological
study was conducted at Texas A&M University,
which concluded that art education develops the
skills of memory and attention in classes, improves
the cognitive skills of students, as well as their social
and academic skills. It was also decided in a number
of states to apply a «creativity index», which would
determine the level of students' creativity on an equal
footing with the performance of standard tests. When
hiring, companies prefer applicants who are able to
take part in a variety of activities — brainstorming,
rapid problem-solving, creative collaboration,
generating and transmitting new ideas. Specialists
involved in solving both technological and creative
tasks say that the need for such workers grows day
by day [10].

The issues raised are not only important in the
U.S. context, but also for Russian education, where a
STEAM approach is as yet mostly not used. In Russia,
this model of education is only now beginning to
receive priority attention. Higher school teachers are
increasingly turning to STEAM education, which is
based on interdisciplinarity and integration of the five
fields into a single system of education for specific
tasks taken from real life. According to employers,
future university graduates believe that «<STEAM is
a synergy of theory and practice. A strong theoretical
base cannot be considered as a guarantee of a
successful career, because it is not only the possession
of knowledge in the subject area that is important for
employers, but also the ability to properly apply it.
People who have received education according to
STEAM-methodology are more independent and
have higher potential in their careers, which also
affects the level of income» [11].

For South Korea, integrated STEAM education
is an approach to preparing a quality workforce
and competent citizens for a high-tech society. The
South Korean government has allocated a significant
budget for education to promote STEAM in various
areas. A literature review examined the STEAM
educational initiative in South Korea and examined
its impact on learning and teaching. Research in
South Korea has shown that teacher training courses
have increased confidence in teaching STEAM. They
also introduced the term «convergent education»,
which means creating new ideas or products based
on interdisciplinary thinking [12].

Since South Korean STEAM education builds
on and is consistent with STEM initiatives in other
countries, a review of STEM education in the
international literature will provide context for
understanding STEAM education in South Korea.
Given the limited research, the training design
for integrated STEM can be based on the literature



on problem-based learning (PBL). PBL is a well-
researched and widely recognized student-centered
learning approach that provides students with a
poorly structured real-world problem to find viable
solutions by applying knowledge and skills from a
variety of sources [13].

PBL helps students develop problem-solving
knowledge and cognitive skills such as critical and
analytical thinking. Additional PBL characteristics,
such as working in collaborative groups and
participating inindependent learning, lead to learning
outcomes such as communicative competence and
motivation to learn. They are also influenced by art
education, which concerns design processes that
reflect the practices of architects, graphic designers,
industrial designers, and landscape architects. Many
integrated STEM programs include tasks that require
designing, in which students create a prototype or
model as a solution. These programs offer students a
set of design practices. This review has demonstrated
that STEAM's integrated initiative in South Korea has
achieved its goals to some extent, while identifying
shortcomings in both research and practice. Since
STEAM used PBL, the positive results were in line
with the expectations of PBL [14].

In Kazakhstan, STEM education at the school
level has been actively developing in recent years,
namely, the presence of numerous scientific papers
on the development and implementation of STEM
education, as well as the introduction of robotics
and computer design centers, including with the
participation of foreign teachers, an example of
which is Maker Space. However, in the scientific
and educational literature there are no works on the
issues of STEAM training, especially at the level of
higher education, there are only partial works on
the development of creative thinking in the process
of teaching different disciplines, despite the high
relevance of the development of creative industries.

The project is designed to create conditions for
forming the basis of scientific knowledge and practical
skills of the target audience through the technology
of innovative training, as well as to build the capacity
for innovation and creativity of training programs for
technical specialists. The application of the STEAM
education methodology in training technology will
contribute to the development of key competencies
of creative industry, namely creativity, collaboration,
creative communication and critical thinking.

The results of our research will undoubtedly
contribute to the development of social, educational,
scientific and technological progress. Thus, in the
development of a STEAM framework for capacity
building for innovative training of technical
personnel, we can clearly see the capacity to build a
sustainable and promising curriculum for training
technical specialists through the stimulation and
development of creative culture of engineers.

This paper sets out to demonstrate the value of
ICC as a key element to incorporate into a STEAM
based education model — using this element in
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supporting the development of an engaging, creative,
collaborative, problem-solving curriculum as part of
the art component for future engineers’ education

The value of ICC in STEAM

The obvious and most tangible value of
intercultural communication for those students
taking technical degree subjects is to prepare the
students for their careers during which, in some form
or another, they will need to communicate across
cultures.

If such students remain in academia, they will
need to be able to communicate with fellow academics
around the world — partnering in research, and other
forms of knowledge creation. Even within their home
universities, they will likely have to interact with
visiting professors, or others from other cultures

If, on the other hand, and more likely, they
move into the professional sphere upon graduation,
they will be required to work in teams, to connect
with people in different cities and countries, and
this is especially true if they take positions within
multinational companies. For these reasons alone, the
value of ICC awareness and skills will be extremely
important for them.

However, slightly less obviously and tangibly,
but no less importantly, intercultural communication
training provides a number of the benefits of the
STEAM education methodology. As mentioned,
this kind of training provides for self-awareness
and other emotional intelligence competences. In
addition, it gives training in critical thinking skills as
well, of course, as a wider perspective on the value of
successful communication and the provision of skills
in this area. It creates an understanding of teamwork
and communication strategies in the workplace, the
value of which is incalculable.

In addition, ICC can be an inherently motivating
skill to learn and is seen as practical, which can
sometimes be an issue for technical students in
engaging with STEAM methodologies

Our proposal

Based on the above, and as part of a STEAM
approach to developing soft skills in technical
students, we recommend that ICC be included in the
curriculum for technical universities in Kazakhstan.

The curriculum we propose may be a
standalone module on intercultural awareness and
communication, or may be part of a longer credit
bearing course which not only includes ICC but is
also aimed at emotional intelligence, teamwork, and
other aspects of STEAM methodology.

The methodology that we propose to use with
this curriculum, will include problem solving,
reflection, teamwork, case studies, simulations, and
other interactive activities, which will serve both to
put across the key ideas most effectively but also to
mirror the ideas within the curriculum as a form of
loop input [15].

As part of a general curriculum that supports [EXE]
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Curriculum we envisage will include (but not be limited to) the following:

Subjects Objective
1. | What is culture? To open up the subject and provide some definitions of
culture
2. | Awareness of oneself as a product of culture To create a sense of self-awareness and reflection. To note
that one of the aspects of culture is this sense of awareness
3.  KSAA framework (knowledge, skills, attitudes, To suggest a framework for intercultural understanding, onto
awareness) (Moran, 2001) which other models can be projected
4. | Aspects of culture To offer a series of models of cultural understanding, which
e Hofstede’s cultural dimensions (Hofstede, 1993) | will allow students the chance to think about how cultures
e Meyer’s culture map (Meyer, 2014) differ and can therefore be interacted with
e High and Low context (Hall)
ICC culture C model (Dodd, 1998) To present a model of intercultural communication
6. Intercultural teamwork To develop models of team interactions and to analyze how
intercultural considerations play into the work of a team
7. | ICC and emotional intelligence To make explicit the links between ICC awareness and skills
and the idea of emotional intelligence
8. | Strategies for communicating and working across | To apply the knowledge gained so far in thinking about the
cultures workplace and communication in general

and supplements the technical skills of a student in
a technical university, a supplemental curriculum
that includes language skills, emotional intelligence,
teamwork, critical thinking, and presentation skills,
intercultural awareness and communication is a key
element that will meet the needs of these students
when they enter the workplace.

Conclusion

A STEAM approach to technical and scientific
education is without doubt a more integrated and
effective way of supporting the development of a
new generation of well-rounded graduates who are
prepared to be successful in the modern workplace.

valuable approach, providing a real-world and
practical curriculum that by its nature involves the
development of students who take thoughtful risks,
engage in experiential learning, persist in problem-
solving, embrace collaboration, and work through
the creative process. It is these students who will be
the innovators and successful specialists of the 21st
century.

As part of our project «Capacity Building for
Innovative Training Technical Specialists through
STEAM education» (Grant No. AP09260338), funded
by the Science Committee of the Ministry of Education
and Science of the Republic of Kazakhstan, we
intend to incorporate this ICC strand in our STEAM

Within this STEAM paradigm, intercultural
communication training is, we believe, a very
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Steam-6inim 6epy canacoiHOarbl MadeHUeMAapasabiK KOMMYHUKAYUSHbI OKbIMyOblH KYHObI/bIFbI
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2Hopsuy KanacbiHOarsl mindik 6inim 6epy uHcmumymei, ¥nelbpumatus, Hopeuu, 78-80 Upper St Giles St, Norwich NR2
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*aemop-koppecrnoHOeHM.

AHOamna. KahaHObIK SKOHOMUKameH 6i3 emip cypin HamKaH XManhaHOGHFaH 3epmmey napadusmacs! aaceiHoa bap-
/1bIK FbIALIMU-MEXHUKAAbIK CAAAAapOarsl Fan6iMOap, UHHEHEPaAep MeH 3epmmeyuwinep MaHCAnmsiK ecy ywiH 6acka
endepdeai apinmecmepimeH dcymeoic icmelioi 0en Kyminyde. MadeHuemapasiviK KapbiM-KambsIHACMbI OKbIMY APKblsbl
MbIHOAYWbIAAPFA OCbl CAAaGAapOa HAKCbl 0arOblaapObl u2epyee KeMeKrneH Koa0ay Kepcemyze, 01ap0biH, MaOeHU-
emapasblK KapbiM-KamelHaOcCmMa mabbicKa #emyiHe biknan emyze 6areimmanraH. CoHbimeH Kamap, STEAM-6inimi
HAPAMbIALICMAHY HIHE MEXHUKAAbIK FblAbIMOAP cmyoeHmmepiHe apHAaAFaH oKy 6ardapaamacs! ascbiHOa Mornmeik
HYMbIC, KAPbIM-KAMbIHAC 0aFOblAApPbLI, CblHU OliAay HaHe #asrbl SIMOUUOHAAObI UHMes1eKm CUaKmMol 0arObiaaposb!
dameimyra bareimmansaH. Aemopaap madeHuemapansiK xabapoapnbiK neH KOMMYHUKAUUSAHbI OKbiIMyObl fblablMu
YIHE MexHUKAsbIK yHusepcumemmepoiH oKy 6ar0apaamanapsiHa eHeidy eKi Kaxcemminikmi 0e KaHarammaHObIpyFa
bIKnan emeodi 0en bonxaliosl. byn 3epmmey Kazakcmax Pecrniybaukace! Binim #caHe FbiabiM MUHUCMpPAI2i HAHbIHOGFbI
FblibiM KOMumemi KapicolnaHOblpamelH «STEAM-6inim 6epy apKbisabl MexHUKAAbIK MAMAHOAPObI UHHOBAUUAbLIK 0a-
apnay ywiH aneyemmi dameimy» (Ne AP09260338 [paHm) #cobacsiHbiH wieHbepiHOe xcypaizineoi.

Kinm ce30ep: STEAM-6inimi, woraprel binim, MadeHuemapasbiKk KOMMYHUKAUUS, MexHUKabiK beliiHOeai MamaHOapObI
daspnay, oKy 6ardapaamacsl, WsiFapMawblabsiK olinay, SMOYyUOHAA0bI UHMesnaekm, ColHU mypFol0aH olinay, mumbus-
OUHe, XabIKAPAsIbIK UHMe2payus.

LjeHHOocmb 06yyeHuUa MexcKynomypHoli KommyHuKayuu e STEAM-obpa3oeaHuu
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AHHOMayus. B ycnosusx 2no06asnbHOU 3KOHOMUKU U 8 paMKax 27106a1u3uposaHHoll ucciedosamesnsbcKol napaduamel,
8 PAMKAX KOMOpOUi Mbl HUBEM, OXHUOAEMCA, YMO yYeHble, UHHeHepbl U Ucciedosameru 80 8Cex Hay4YHO-mMexHUYeCcKUxX
obaacmsax 6ydym pabomames ¢ Konae2amu U3 0pyaux cmpaH, Ymobbl npodsueamsca rno KapsbepHoli necmHuue. Oby-
YeHue MexKynbmypHol KOMMYyHUKAUUU HANpassneHo HA OKA3aHue noMowu U noooepHcKu cayuwamesnsm 8 0c80eHUU
XOpOoWUX HaBbIKO8 8 sMux 061acmsAx, cnocobcmays ux ycrexy 8 MexKyabmypHbix 83aumodelicmausx. B mo xe spems
STEAM-06pa3osaHue HayeneHo Ha passumue maKux Ha8blKO8, KAK KOMAHOHAA paboma, KOMMYHUKAMUBHbIe HOBbIKU,
Kpumu4eckoe mbluwsaeHue U obwuli aMoyuoHasAbHbIG UHMennekm, 8 pamkax y4ebHol npozpammesl 0758 cmydeHmos,
U3y4arouwux ecmecmeeHHole U mexHu4eckue HayKu. Aemopbl npednonazarom, Yymo eKaveHue obyyeHus MeHcKysb-
mypHoli oceedoMAEHHOCMU U KOMMYHUKAUUU 8 y4ebHble Mpo2pammMel HaYYHbIX U MEXHUYECKUX yHUBepcUmemos 8 3Ha-
YumersnoHoli cmeneHu b6ydem criocobcmeosame yooenemeopeHuto nompebHocmel. 9mo uccnedosaHue MpPoeooumMcs
8 paMKax npoekma «Passumue nomeHyuana 0711 UHHOBAUUOHHOU M0020mMo8KU MeXHUYECKUX Creyuaanucmos nocpeo-
cmeom STEAM-o6pa3zoeaHus» (TpaHm Ne AP09260338), ¢puHaHcupyemozo Komumemom HayKu rnpu MuHucmepcmee
06pa3zosaHusA u HayKu Pecrnybauku Kazaxcma.

Knrouesoie cnosa: STEAM-o06pa3osaHue, sbicuiee 06pa308aHUE, MEXKYMbMYPHAA KOMMYHUKAUUS, 10020mo8Ka crieyu-
aauUCmo8 mexHU4ecKo2o npogus, yyebHas NpospamMma, KpeamusHoe MbluiieHUEe, SMOYUOHAAbHbIU UHMeAeKkm, Kpu-
muyeckoe mbluineHue, mumbunouHe, MexOyHapoOHAs UHMezpayus.
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