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Review of Previous Research and Japan-US Comparative Study of

Global Competency in Engineering

Sayoko ODAA, Atsuko K. YAMAZAKIB, Masahiro INOUEB

Abstract: Through a review of previous research and comparative study between Japan
and the United States, this paper aims to clarify the situation regarding required global
competency in engineering. It became evident that the factors related to competency
are initially defined in terms of “knowledge” and “skills”; however, those factors later
expand to include “attitudes” and “identity.” Multimodal assessment appeared to be an
effective means for evaluating multifaceted competency. The results of company
surveys in the two countries showed that American engineers tend to emphasize
technical skills; among Japanese engineers, factors related to “attitudes” with respect
to global competency were also highly valued. In light of our findings, it would be
beneficial to conduct further research into the means of developing and evaluating
global competency in the field of engineering education.
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Global Learning VALUE Rubric

(1) global self-awareness, (2) perspective taking, (3) cultural diversity, (4) personal
and social responsibility, (5) understanding global systems, (6) applying knowledge
to contemporary global contexts

@ OECD (2017)
Dimensions of
global competence

(1) analytical and critical thinking (ability to interact respectfully, appropriately and
effectively, empathy, flexibility), (2) knowledge and understanding of global issues,
(3) intercultural knowledge and understanding, (4) openness towards people from
other cultures, (5) respect for cultural otherness, (6) global-mindedness, (7)
responsibility, (8) valuing human dignity, (9) valuing cultural diversity

@ NRC Report (1999)

Global engineering skill set

(1) language and cultural skills, (2) teamwork and group dynamic skills, (3)
knowledge of the business and engineering cultures of counterpart countries, (4)
knowledge of international varieties in engineering education and practice

@ Lohmann et al. (2006)
Global competence

(1) second language proficiency, (2) comparative global knowledge, (3) intercultural

® Downey et al. (2006)
Learning outcomes for
global competency

(1) knowledge of the similarities and differences among engineers and non-
engineers from different countries, (2) ability to analyze how people’s lives and
experiences in other countries, (3) predisposition to treat co-workers from other
countries as people who have both knowledge and value

® Parkinson (2009)
Dimensions/attributes
of global competence

(1) appreciate other culture, (2) communicate across cultures, (3) familiar with the
history, government and economic systems, (4) speak a second language
(conversational), (5) speak a second language (professional), (6) proficient working
in or directing a team of diversity, (7) effectively deal with ethical issues arising from
cultural/national differences, (8) understand cultural differences relating to product

design, manufacture and use, (9) understand the connectedness of the world, (10)
understand implications of cultural differences, (11) exposure to international
aspects of topics, (12) practice engineering in a global context, (13) view of ~ “citizens
of the world” as well as citizens of particular country

(@ Warrick (2010)
Engineering global
competency items

(1) exhibit a global mindset, (2) appreciate and understand different cultures, (3)

environment, (8) work on international teams

Jesiek et al. (2013)
Categories for attributes
for global competence

(1) technical and professional attributes — communication and teamwork skills,
domain-specific technical expertise

(2) global professional attributes — foreign language proficiency, intercultural
competence, historical and cultural knowledge

standards, and regulations

© Streiner et al. (2015)
Engineering global
competency items

(D~(8) MIZ[AL (9) design a system, solution, or process to meet desired need
within_realistic_constraints such as economic, environmental, social, political,

with _a_global scale/scope, (11) identify risks and formulate solutions/plans to
mitigate risks
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Engineering global competency items from meta-review of previous studies

1) an ability to exhibit a global mindset: establishes self-awareness, understands culture norms and expectations, and
realizes that they are part of a global world

2) an ability to appreciate and understand different cultures: a developed awareness, appreciation, and understanding
of, as well as adaptability to diverse cultures, perceptions, and approaches with an ability to interact with people from
other cultures and countries

3) an ability to demonstrate world and local knowledge: understands the major currents of global change and its
implications and demonstrate knowledge within a global and comparative context

4)  an ability to communicate cross-culturally: interacts with and understand people from different cultures and recognize
the importance of both appropriate verbal and nonverbal communication including the ability to communicate and
interact in a globally interdependent world

5) an ability to speak more than one language including English: communicates in the international business language
of English both orally and in writing, and the ability to speak another language

6) an ability to understand international business, law, and technical elements: understands the different cultural
contexts of how business, law, engineering and technology might be approached and applied and the implications of
each within an international environment

7) an ability to live and work in a transnational engineering environment: an ability and awareness to live and work
effectively in international settings

8) an ability to work in international team: collaborates and contributes professionalism in multicultural work
environments either in person or in geographically distributed teams with person of different cultures and linguistic
backgrounds where diverse ways of thinking, being, and doing are the basis of practice

ABET items

1) an ability to apply knowledge of mathematics, science and engineering

2) an ability to design and conduct experiments, as well as to analyze and interpret data

3) anability to design a system, component, or process to meet desired needs within realistic constrains such as economic,
environmental, social, political, ethical, health and safety, manufacturability, and sustainability

4)  an ability to identify, formulate, and solve engineering problem

5) an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice

Others

1) ahigh GPA

2) pertinent applicable work experience

Hi  Warnick (2010) DOFFAZE 2 S X ERL,
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