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THE ROLE OF LIBERAL ARTS IN EDUCATING FUTURE ENGINEERS

Abstract. The article studies the possibility of liberal arts integration into the undergraduate curriculum
of Ukrainian technical universities and colleges in general and Igor Sikorsky Kyiv Polytechnic Institute in
particular. Having studied the experience of different countries, it was found out that the US colleges are
considered the best example of liberal arts education. In the following research work the author studies
the liberal arts programmes of the eight private universities of the United States, which remains the
members of the Ivy League, and analyses their education principles, core curriculum, and skills they
develop. Highlighting the two approaches to curriculum arrangements, which are core-type and
distribution-type systems, the author studies their distinctive features. Having analysed the programmes
offered by the universities under consideration it was found out that the main areas of knowledge include
arts and humanities, natural and social sciences and within these areas the core curriculum is compiled.
Based on the achieved information there is presented a list of global competencies, each university or
college is aimed at. The main global competencies which are typical for all of the studied universities and
colleges include critical thinking, cultural awareness, intercultural collaboration, and problem-solving.
Having studied the development strategy of the National Technical University of Ukraine “Igor Sikorsky
Kyiv Polytechnic Institute” (hereinafter officially abbreviated name — Igor Sikorsky KPI) it is determined
that this strategy supports the aims which lay the foundation to the modern liberal arts colleges. The
author states that it is impossible to educate the well-rounded, globally-oriented engineering specialists in
the 21% century without developing their global competencies and broadening the areas of knowledge
acquired.

Keywords: core curriculum; critical thinking; engineering students; global competences; liberal arts
education; intercultural communication; undergraduate studies.

1. INTRODUCTION

Problem statement. Global trends of the 21% century are showing us that technologies
determine the future; they set up the trends and control the economies. In the rapidly changing
world soon there will be no place for the traditional professions connected with the repetitive and
routine work as people will be substituted with machines. Even such tasks as X-ray results
interpretations no longer require human intervention and are already successfully performed by
computers. Such tendencies explain the change in job requirements with soft skills dominating at
the labour market. Today more and more colleges in Europe and Asia shift their paradigm from
teaching professional skills towards global competences and teach their students to face global
challenges and solve global problems.

In Ukraine there is a gap in education where there are vocational schools that offer the
undergraduate courses with rather “professional curriculum” as well as higher educational
institutions that train bachelors and masters in engineering, computer science, and law. However,
with the lack of knowledge in humanities and social sciences, our graduates lag behind the
specialists with European or American education which slows down the development of our
economy.

Theoretical background. As stated in the development strategy of Igor Sikorsky KPI for
2020-2025 “...the success in the creation of the new can be reached only by a person who has
extensive training — not only in the field of the 8 sciences, but also in the humanities, literature,
music, fine arts, in the human values sphere, which develop the aesthetic perception of engineering
and sciences” (p. 7). This means that modern challenges of a global world require educated and
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successful engineers of the 21% century which becomes possible due to general education. The
essence of such education is not what you study, but the result: gaining the ability to think critically,
understanding global issues, and solving them with the commitment to sustainability.

The mission of Harvard College states that before students can help change the world, they
need to understand it (Liberal Arts & Sciences). As Fedorenko (2014) notes, Liberal Arts are edifying
elements of culture which provide great intellectual importance and contribute to moral and cultural
(self) development of students. It “yields a comprehension of general principles with a thorough
grounding of the world perception” (p. 82). Thus, such education, which teaches students how to
think critically and argue effectively, preparing them for positions of leadership and a life of service
to the nation and all of the humanity, is a liberal arts education.

Sklad, Friedman, Park and Oomen (2015) in their research work “Going Glocal” point out
that in contrast to the United States, where liberal arts colleges have existed since the 17% century;
they are relatively new in Europe, particularly in the Netherlands (p. 326). If we talk about Asia,
there have been attempts to adapt the concepts of the US liberal education while maintaining the
intellectual and cultural concepts of East Asia since the 17" century (Jung, Nishimura, & Sasao,
2018, p. 126). The first Women’s College of the Liberal Arts in Japan was founded as early in
Kyoto as 1876 (Lewis, 2018, p. 21), while in Singapore the idea of the first private liberal arts
college appeared only in 2007 (Lewis, 2018, p.17).

However, it is the United States that is considered the motherland of a liberal arts education as
we know it today (Sklad, Friedman, Park & Oomen 2015, p. 326; Fedorenko, 2015). Thanks to the
foundation of such universities as Harvard, Yale, Princeton, and other members of the Ivy League a
liberal arts education has still been perceived as “an expansive intellectual grounding in all kinds of
humanistic inquiry” (What Does Liberal Arts Mean?).

In 1850 Brown’s fourth president Francis Wayland (Explore Brown University) claimed that a
student should be able to “study what he chose, all that he chose, and nothing but what he chose”.
Years later this idea was used as the basis for a new approach at Brown: the open curriculum.

With the “professional curriculum” prevailing at education institutions nowadays, modern
Presidents of Harvard and Princeton highly value a liberal arts education calling it “a vital
foundation for both individual flourishing and the well-being of our society” (Princeton University
Admission, 2013).

Thus, the purpose of the article is to analyse the structure of the undergraduate curricula of
the most prestigious liberal arts colleges of the United States which successfully combined
professional and general education in order to identify their contribution to the development of
global competences and to use it as an example for the improvement of the professional education
in Ukrainian universities and colleges.

2. METHODS

While conducting the research there were analysed the existing research works connected
with the development of liberal arts education. It was determined that the most significant
contribution to the development of a liberal arts education was made by the United States
educational institutions. Having determined the eight most prestigious colleges and universities
according to the ranking presented by Caffee (2019) which combine liberal arts principles for
undergraduate students with graduate and research programmes, we used a qualitative research
method to analyse the data. After collecting all the existing information connected with a liberal arts
approach to undergraduate education, a comparative table was created.

There were determined the types of curricula, the main study areas and skill areas as well as
the key global competencies which are to be developed in the course of the professional engineering
training. The results of the data analysis were used to suggest improvements in the undergraduate
curriculum for the engineering students of Igor Sikorsky KPI which correspond to the new
development strategy of the university.



Advanced Linguistics 5 /2020 ISSN 2617-5339

3. RESULTS AND DISCUSSIONS

3.1. The principles of a liberal arts education

A liberal education originates from ancient Greece and its philosophers, such as Seneca, Plato,
and Aristotle who cultivated freedom of thought, and responsible citizens with a social
conscience (Lewis, 2018; Sklad, Friedman, Park & Oomen, 2016).

Since the Latin word “arts” means both the arts and the sciences, the first Western universities
distinguished seven study areas, three of which belonged to languages (grammar, rhetoric and logic)
and four others based on numbers (geometry, arithmetic, music, and astronomy) (Lewis, 2018,
p. 18). With the historical development, this structure has changed but the basic concept has been
the same.

Most liberal arts programmes adhere to the core curriculum which is comprised of several
areas of knowledge. The core-type system offers a set of courses that all students take
together (Bailyn, 2020, p. 165). This type of programme is aimed at sharing experience, discussion
sessions, studying, and cooperating in a multicultural environment. Most colleges with core
curriculum offer the number of disciplines in the following areas of knowledge: arts and
humanities, foreign languages, natural and social sciences (Appendix A). The courses commonly
included in the humanities are history and historical analysis, literary studies and writing, ethical
thought and moral values, philosophy and religious studies. Theatre, dance, musical theory and
musical performance belong to performance arts. For a social sciences course students can choose
sociology, anthropology, economics, political science, and psychology. Courses generally not
considered liberal arts include those in athletics, business (including accounting, management and
finance), education, and engineering (Liberal Studies). Three core skills areas that are outlined in all
undergraduate programs include critical thinking, writing, and analytical or quantitative
reasoning (Appendix A). As it is stated in the Yale programme: “gaining the ability to think
critically and independently and to write, reason, and communicate clearly [is] the foundation for all
professions” (A4 Liberal Arts Education).

Another approach is a system of distribution requirements that is used by such universities as
Yale, Harvard and Brown, where students do not have a pre-determined set of disciplines but can
choose freely from the list of existing courses in humanities, social and natural science throughout
their undergraduate years. It is stated that the “depth is covered in [their] majors” (4 Liberal Arts
Education) while the “breadth” part encourages students to expand on their interests and explore
new areas of knowledge (Bailyn, 2020, p. 165). It focuses mainly on independent creative thought.
The faculties are allowed to choose what they teach and how they teach, and the faculty members
acquire the role of guides and mentors. However, a distribution system has some disadvantages
since a lot of students tend to stay in their comfort zone and choose the already familiar
subjects (Bailyn, 2020, p. 166).

Thus, each of the universities and colleges presented in Appendix A offers a range of courses
in three main areas of knowledge. At the same time, several universities give autonomy to the
faculties and allow their students to choose any course they like within the suggested areas of study.

3.2. Educating globally competent engineers

According to the development strategy of Igor Sikorsky Kyiv Polytechnic Institute for 2020—
2025, the university is going to respond to the global challenges in the conditions of the 4
industrial revolution by making changes in structure, content and quality of specialist training (p. 9).
The university members are going to support partnerships with the high-tech labour market taking
into account global trends in the scientific and technological development, and strengthen
international cooperation. This all means that global competencies will play a major role in the
upbringing of future specialists.

The idea of a liberal arts education is closely connected with global education. The
programme of liberal studies for engineering students at Cornell University states that “global and
diverse societies require that engineers have an awareness of historical patterns, an appreciation for
different cultures, professional ethics, the ability to work in multi-faceted groups, and superior
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communication skills” (Liberal Studies).

There is no clear definition of what global competences are. Many colleges, universities and
international organizations have developed their own lists of skills that are needed to work
effectively within a global environment (Schejbal & Irvine, 2009, p. 125-126). However, global
competencies consist of knowledge (the knowledge of history, foreign languages and world
cultures; understanding of such global issues as migration processes, poverty, and climate changes),
skills (critical and analytical thinking, communication skills, cross-cultural teamwork and
leadership), values and attitudes (self-awareness, respect for cultural otherness, openness towards
people from other countries and humanism) needed to function effectively within an international
environment (Anoshkova, 2015).

The sets of global competencies that have been determined after the analysis of undergraduate
programmes of the Ivy League members are very similar (Appendix A). Each liberal arts college is
focused on the development of critical and comparative thinking. All the programmes are oriented
on solving global problems, learning how to work in a multicultural environment, face the
challenges of the modern world, and stay positive about life. Despite the entire global context,
students are taught to remember their own culture and identity, to understand and appreciate their
own historical heritage.

To sum up, liberal arts and global education are interconnected, so knowledge, skills and
attitudes which form the basis of a liberal arts education foster global competencies, necessary to
educate globally oriented and successful professionals.

4. CONCLUSIONS AND SCOPE FOR FURTHER RESEARCH

To conclude, we can confirm that the goals of liberal arts education meet the requirements of
the modern world. A liberal arts programme is the combination of depth and breadth of study which
allows educating well-rounded specialists in any engineering branch who will readily face the
challenges of the 4" industrial revolution. Thus, it can be stated that a liberal arts education
corresponds to the goals set in the 2020-2025 development strategy of Igor Sikorsky KPI. We can
create our own liberal arts environment choosing a core-type or a distribution-type system with the
disciples within such areas of study as arts and humanities, foreign languages, natural and social
sciences. Great attention must be kept to the development of such skills as writing, quantitative
reasoning, critical and analytical thinking which overlap with global competences to form the basis
of a liberal arts education.

The theoretical study shows how the wide range of arts and sciences can be integrated into the
curriculum along with the specialised education in a major to create the academic background
suitable for the 21%'-century citizens.

However, the experience of other countries is still to be studied with a detailed curriculum to
be designed in order to satisfy the needs of modern graduates and faculty members. The results of
the practical application of a liberal arts framework in the Ukrainian technical colleges and
universities and general, and Igor Sikorsky KPI, in particular, is the next step of further research.
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Appendix A. The Ivy League Liberal Arts Colleges

Higher educational Type of curriculum Areas of Knowledge / Global Competences
institution for general education Skill areas
Princeton University Core-type curriculum | Epistemology and cognition, ethical |~ Critical and comparative

thought and moral values, historical thinking;

analysis, literature and the arts, |~ social and cultural awareness;

laboratory science and technology, | — problem-solving on the global

and social analysis / writing, level;

quantitative reasoning, critical and | _ positive outlook about the

analytical thinking future and proactive;
engagement in the world;

— openness to learning and a
positive orientation to new
opportunities, ideas, and ways
of thinking.

Yale University Distribution-type Humanities and arts, sciences, and | — Critical and comparative

curriculum

social sciences / writing, quantitative
reasoning, and foreign language.

thinking;

— self-awareness and self-
esteem about one’s

own identity and culture;

— openness to learning and a
positive orientation to new
opportunities, ideas, and ways
of thinking.

Harvard University

Distribution-type
curriculum

Arts and humanities, sciences and
social sciences / writing, analytical
reasoning, critical thinking.

— conscientious global;
citizenship,

— orientation toward action
and commitment to
achieving outcomes;

— critical and comparative
thinking;

— leadership skills.
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Brown University

Distribution-type
curriculum

Humanities, social sciences, life
sciences, and physical sciences /
speaking and writing (in native and
foreign languages).

— Critical and comparative
thinking;

— intercultural understanding;

— respect for people and
things;

— respect for cultural
otherness;

— openness towards people
from other countries and
humanism,;

— understanding of historical
forces that have shaped

the current world
system,;
— openness to new ideas and
working

together/collaborating.

Dartmouth College

Core-type curriculum

Arts and humanities, sciences,
interdisciplinary programs and social
sciences / visual analysis, logical
reasoning, critical reading and
writing, and public speaking.

— Critical and comparative
thinking;

—an openness to new ideas and
working
together/collaborating;

— strong interest in learning at
multiple levels and in seeking
opportunities for continuous
learning and professional
growth;

—knowledge of effective
communication, including
knowledge of a foreign
language, intercultural
communication concepts, and
international business
etiquette.

Columbia College

Core-type curriculum

Literature, art and music humanities,
contemporary civilization, university
writing, frontiers of science / critical
thinking, analysis, argument,
quantitative reasoning, logical
inference and creative thinking..

— Ciritical and comparative
thinking;

— awareness of the complexity
and interdependence of world
events and issues;

— empathy or the ability to take
multiple perspectives;

— ability and desire to work
constructively with people of
all backgrounds and
orientations.

Cornell University

Core-type curriculum

Humanities, arts, foreign languages,
interdisciplinary courses and social
sciences / oral and  written
communication, information literacy,
data analysis and problem-solving.

Critical and comparative

thinking;

— historical patterns awareness;

— openness to new ideas and
working
together/collaborating,
cooperative skills,
intercultural awareness,

— ability to challenge injustice
and inequities

— ability to recognise

assumptions and implications.
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University of | Core-type curriculum | Society, history and tradition, arts and | — Critical and comparative
Pennsylvania letters, humanities and social thinking;
sciences, living world, physical | — Working towards sustainable
world,  natural  sciences  and development;

mathematics / writing, quantitative
data analysis, formal reasoning and
analysis, cross-cultural  analysis,

— understanding of the diversity
found in the world in terms of
values, beliefs, ideas, and

cultural diversity in the US and
foreign language requirements.

worldviews;
— openness to learning and a
positive orientation to new

of thinking.

Terana AHomkoBa. Posib rymaHiTapHoi ocBiTH y migrorosui Mai0yTHix iH:keHepiB. CTarTs mpHCBS4YeHa
BHUBUCHHIO TYMaHITapHOI OCBITM Ta MOMJIMBOCTI BIPOB3JPKCHHS EJIEMEHTIB T'yMaHITapHOTO HAaBYaHHA Yy
HaBYaJIbHY TNPOTpaMy 3aKJaJiB IOBHOI BHIOI, 0a30Boi BHIIOI Ta Mpo(deciiiHO-TEXHIYHOI OCBITH 3arajoMm Ta
HamionanpeHoro TexHiuHOTO YHIiBepcuTeTy VYKpaiHm «KUWIBCBKMH MoONiTeXHIYHMH I1HCTUTYT iMmeHi Irops
Cikopceekoro» (KIII im. Iropst Cikopcpkoro) 3okpema. BcTaHOBIEHO, IO aMEPHKAaHCHKI KOJIGIKI CIIYTYIOTh
HalKpamyM TIPHUKIAJOM 3allpOBA/PKEHHS 3arajlbHOI TyMaHITapHO! WIIrOTOBKM JUIS CTYIEHTIB Ppi3HUX
crieriaibHOCTEH. [Tl IpOBENIeHHs JIOCIIPKEHHST aBTOPKa BHBYMIJIA MTPOTPAaMH IIIJITOTOBKK OakajaBpiB BOCEMH
MIPUBAaTHHUX YHIBEpCHUTETIB AMEpUKH, sIKi BxoaaTs a0 Jliru [Tnroma. ¥V pesynsrari Oyino mpoaHasizyBaHO OCBITHI
TIPUHININ, KIFOYOBI acIeKTH HaBYAIBHHX MpOTpaM Ta HAaBUYKH, SIKI PO3BUBAIOTHCS B IPOIECI HABYAHHS 3
3aJy4eHHSIM T'yMaHITapHOI OCBITH, 30KpeMa HaBYaHHs iHO3EMHOI MOBH Ta aKaJEeMiYHOTO ITMCbMa. 32 OCHOBY
KOMIIOHYBaHHS HABYAILHOTO TIJIaHy JUIS CTYACHTIB OyJI0 B3sITO JIBI HaBYaJIbHI MPOrpaMH: HaBYAJIbHA IIporpama 3
HabopoMm 0a30BUX KypCiB, sIKi € 00OB’SI3KOBHUMH JUIS BCIX CTY/IEHTIB, Ta Iporpama, 10 IpOIIOHYyBala KypcH 3a
BHOOpPOM B MeXax TphOX obnacTel 3HaHb (TyMaHiTapHi, MPUPOTHHUYI Ta COlialibHI HaykH). bepyun 3a ocHOBY
oTpruMaHy iH(pOpMaIlifo, YKJIaJIeHO MepeiK M00aTbHUX KOMIIETEHTHOCTEH, sIKi KOXKEH 3aKJIajl BUIIOI OCBITH Ma€e
PO3BUBATH Yy TMPOIECi MATOTOBKK cremianmicTiB. KirtodoBi Tiro0anbHI KOMITETCHTHOCTI, SIKi MPEICTABICHI B
aHAJI30BaHMX TIpOrpaMax YCiX YHIBEpPCHUTETIB, IIO0 OylM pPO3MISHYTI, BKIIOYAIOTh: KPUTHYHE MUCIICHHS,
KyJIBTYpHY camoifeHTn¢ikamito, MKKYJIBTYpHY CITBIIPAIl0 Ta HAaBHYKM BUPIMICHHS DIOOANBHUX MPOOJEeM.
OnparrroBaBmm crparerito po3Butky KIII im. Iropst Cikopcbkoro, Oyiio BCTaHOBIICHO, IO OCHOBHI II1JTi, 3a3HAYCHI
B Hill, MOXYTb CTaTH 0a3010 ISl BIPOBA/DKEHHS TYMaHITapHOI OCBITH B YKpaiHi. ABTOpKa CTBEPKYE, 110 caMme
PO3BHTOK INIOOATBHUX KOMIIETEHTHOCTEH Ta PO3MIMPEHHS 00J1acTi 3HaHb CTY/ICHTIB TEXHIYHUX CIIEI[iaJIbHOCTEH €
HEOOXiJHUMH ISl MiITOTOBKHM BCEOIYHO PO3BHHYTHX Ta KOHKYPEHTOCHPOMOXHHUX (axiBLiB 21-TO CTOMNITTS.
3anpornoHOBaHO BUKOPHCTATH PE3YIIBTATH IIbOTO HAYKOBOTO JOCII/PKEHHS JUISI CTBOPEHHS HABYAIBEHOI IIPOTpaMH,
o Oyze 33/10BOJIBHSTH II00aJIbHI CBITOBI TOTPEOH.

KaouoBi cioBa: 0a3zoBa BuIa OCBiTa; II00aNbHI KOMIIETEHTHOCTI; TyMaHITapHa OCBITa; MIDXKYJIBTYpHA
KOMYHiKallisl; HaB4aJIbHa porpama; KpUTHYHE MHUCIIEHHS; CTY/IEHTH 1HXEHEPHHUX CIeNiaTbHOCTEH!.
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