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Women retention in STEM Higher Education

Dr. Patricia Caratozzolo?, Dr. Angeles Dominguez', Dr. Esmeralda Campos’, Dr. Claudia Lizette
Garay-Rondero?®

TInstitute for the Future of Education, Tecnologico De Monterrey, Monterrey, Mexico, ?Institute for the Future
of Education, Tecnologico De Monterrey, Mexico City, Mexico, 3Institute for the Future of Education,
Tecnologico De Monterrey, Madrid, Spain

Science, Technology, Engineering and Mathematics (STEM) Higher Education (HE) has many
objectives, such as promoting learning, fostering students’ motivation to continue studying, and
cultivating students’ regard for the role of science and technology in society. Research has proven
there is a gender gap in STEM HE due to several factors, such as the traditional role of women in
society and the lack of female role models and mentors in STEM areas, to name a few. Several
international organizations have emphasized the importance of addressing the gender gap in
STEM HE explicitly. Addressing the gender gap in HE is part of the UN’s Sustainable Development
Goal 4, specifically for target 4.3, which refers to ensuring equal access for women and men to
tertiary education, including university. According to the Organization for Economic Co-operation
and Development (OECD), the gender gap in STEM HE enrolment is different for fields of study;
the field of natural sciences, mathematics and statistics has reached gender parity, while for
engineering and information and communication technologies (ICT) the gender gap persists. It is
noteworthy that among the mentioned fields, there may exist differences between countries and
areas of study, such as biology and physics within the natural sciences. The OECD highlights the
importance of removing stereotypes and implementing policies for reducing the gender gap in
different fields of study. HE institutions can implement several strategies to address the gender gap
in STEM areas through different processes: attraction, access and retention. Within the retention
process, some universities may identify guidance, completion and other similar terms. Retention of
engineering students is an important issue that academic institutions must address to avoid dropout
by creating an inclusive and supportive environment. Academic institutions and policymakers must
inform each other about the strategies to guide women in STEM careers and avoid academic
dropout. We identify the need to conduct a literature review focused on the retention strategies that
universities worldwide have adopted to guide and retain women in their STEM programs. The main
contribution of this panel to society is to inform about best practices for women retention in STEM
careers.
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Women in Engineering and Sciences: an initiative to include a
gender perspective and equal opportunities in a Higher Education
Institution.

Dr. Adriana Vargas-Martinez'

"Tecnologico De Monterrey, Monterrey,

Women in Engineering and Sciences is an initiative in which the main objective is to be an
organization responsible for ensuring gender equality to promote and increase the participation of
women in strategic positions, decision-making initiatives, and relevant actions in a Higher
Education Institution. This initiative is divided into five central committees.

- Governing Committee: This Committee is in charge of generating and executing an action
plan to empower women inside the Higher Education Institution, diagnosing and identifying
the take in women's action at this educational level.

- Mentor Committee: The main objective is to design programs to strengthen and empower
women's professional and personal development.

- Liaison Committee: Promotes the creation of a highly connected women ecosystem to
develop joint projects between Industry and Academia.

- Promoting Committee: Pursues to guide and inspire students interested in engineering or
sciences through workshops, events, and activities involving a personalized accompaniment
process.

- SHE-STEM Chair: Promotes leaders and tutors new STEM researchers by supporting
gender perspective and social responsibility research.

The initiative aims to reduce gender breaches and ensure equal opportunities inside a Higher
Education Institution with the above committees.
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The role of OWSD Mexico in narrowing the gender gap.

Dr. Linda Lara-Jacobo’, Dr. Patricia Caratozzolo?, Dr. Alejandra Chavez-Santoscoy?, Dr. Rebeca
Garcia-Garcia®, Dr. Alma Hernandez-Mondragon*, Maribel Garcia-Barrientos®, Cristina Perez-Trejo®

'Science Department, The University of Ontario Institute of Technology, Oshawa, Canada, ?Institute for the
Future of Education, Tecnologico de Monterrey, Mexico city, Mexico, 3Escuela de Ingenieria y Ciencias,
Tecnologico de Monterrey, Monterrey, Mexico, *Program on Science, Technology and Society, Center for
Research and Advanced Studies of the National Polytechnic Institute, Mexico City, Mexico, SUniversidad
Autonoma Metropolitana, Unidad Xochimilco, Mexico City, Mexico

Mexico is a country with a complex dimension and intricate social characteristics. Less than half of
working-age women participate in the job market, while men active in the job market are 82%.
Then, from the whole, 60.6% of women from 3 to 29 years old are receiving a formal education,
while only 44% of women have access to health services. The rate of young women who are not in
employment, education, or training (NEET) is 33%, 18 points higher than the OECD average.
Mexican women are four times more likely than men to be NEET. Specifically, about the UN
SDG#4 that refers to Quality Education. In Mexico, six out of ten women between 15 years old and
more, do not have elementary education.

Regarding UN SDG#3, corresponding to health and wellbeing, it has been estimated that less than
half of women are affiliated with a health institution. Despite the progress made, gender equality in
Mexico is dependent on the change in a series of structural social organizations. That is why a
Mexican OWSD Chapter could provide a positive force for accelerated changes and permanent
reduction in the gender gap, particularly in science and technology areas. It could also actively
promote the access of more women to scientific and technological areas and gain of leadership and
access to power decision positions that could analyze the social and political challenges
responsible for the gender gap while introducing changes. There are other female organizations in
the country, mainly concentrated in the center of our country, so this Chapter could help in the
visibility of Mexican regions where the gender gap is a significant problem. Assuming as personal
the OWSD goals, this Chapter could promote recognizing the scientific and technological
achievements of women scientists and technologists in Mexico. Encouraging collaboration and
communication among women scientists and technologists in Mexico but also with the international
scientific community as a whole; Increasing access of Mexican Women to the socio-economic
benefits of science and technology; promoting the participation of women scientists and
technologists in the sustainable and economic development our region, and finally, increase the
understanding of the role of science and technology in supporting women's development activities.
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Beautiful Patterns, a Diversity Awarded Project

Dr. Patricia Caratozzolo!, Ms. Leticia Almaguer?, Dr. Abel Sanchez?

TInstitute for the Future of Education, Tecnologico De Monterrey, Mexico City, Mexico, 2Tecnologico de
Monterrey, Monterrey, Mexico, *Massachusetts Institute of Technology, Cambridge, US

A gender-oriented lifelong learning educational proposal is a viable option for girls and young
women in developing countries to prosper economically and have the possibility of social mobility in
the constantly changing world of the Fourth Industrial Revolution. This study analyzes an initiative
that builds the foundation for gender-oriented lifelong learning in secondary and high schools in
Mexico and Latin America. Lifelong learning for girls and adolescents between the ages of 13 and
18 is concerned with keeping female students engaged in learning and developing the intrinsic
motivation that will make learning an integral part of their lives when they leave school . In Mexico,
there is a gap of 14 PISA points in math performance among boys and girls. The problem is that
their attitudes towards learning and the aspirations for their future are markedly different, and that
has a significant impact on their decision to continue studying and choose their career. It is a fact
that, in developing countries, women represent a small proportion in the engineering labor market.
If initiatives were designed for more girls and young women to be involved in gender-oriented
lifelong learning educational programs, there would be more role models in engineering fields for
young women to emulate, and a "virtuous circle" would be achieved. The Beautiful Patterns project
was the winner of the 2021 GEDC Diversity Awards, at the WEEF-GEDC Conference. Beautiful
Patterns seeks empower girls and young women through education. It is a one-week program -
taught by women to women- for learning algorithmic thinking skills and computational tools. Female
engineering students from MIT and TEC de Monterrey teach girls the importance of certain values,
dispositions and attitudes that will be essential to motivate them to be involved in lifelong learning in
engineering, rewarding their initiative and intellectual curiosity and helping them develop self-
esteem. The program consists of a 5-day training camp, where girls and young women are
encouraged to set their own learning goals and reflect on what they are learning, and what they
need to learn to be economically active and productive in the future and throughout their lives.



5

Innovative CEE Instructional Solutions for Industry 4.0 Skill Needs

Dr. Gale Tenen Spak’

'NJIT (Emeritus), Newark, USA

This presentation will focus on illustrative higher education solutions and innovations that portent
new effective instructional practices for faculty to consider as the academy continues to produce an
educated and upskilled Continuing Engineering Education (CEE) workforce. This workforce will be
diverse, equity-mined and inclusive and will have the ability to meet Industry 4.0 needs during
careers spanning 60 years.

The pandemic has necessitated a new approach to learning, regardless of the level of education.
The changes brought about by moving from face-to-face to remote instruction as well as Industry
4.0 workforce imperatives have posed conceptual and logistical challenges for both students and
instructors. Guidance will be offered on redesigning content and assessment, determining the most
appropriate mode of instruction and engaging learners. The construct of the “60-Year Curriculum”
(60YC) will be explained and used as a backdrop through which three innovative CEE instructional
practices and innovative solutions in higher education will be examined.

Historically, in the workforce, learning has sometimes been considered an add-on, easy to minimize
or skip. But it is now recognized that every step of an employee’s career path should include life-
long learning, with time given to acquire knowledge, practice new skills, and reinforce what has
been learned. Recognizing that there will always be a continuous expansion of knowledge and an
evolution of engineering practices, a framework will be described for an educational pathway which
allows employees to attend a class and pursue their preferred method learning. The framework
includes opportunities for CEE professionals to review, enhance, and acquire those competencies
that allow them to extend and strengthen their knowledge to every changing established level of
accomplishment demanded by Industry 4.0’s automation and Al advances.

Another concurrent shift in higher education programming involves the 60YC construct as a grand
strategy of particular relevance to new instructional practices that involve promising trends and
innovations that provide opportunities for developing and improving the knowledge and
engagement of learners, and their ability, when appropriate, to affect changes in practice in the
workplace. Stemming from this construct, three instructional and DEI implications for faculty will be
explored: (1) Alternative credentials, (2) VR/AR/MX and (3) engineering degree registered
apprenticeships.

The presentation will be adapted from the content of the co-authored chapter, “Effective
Instructional Practices in Continuing Engineering Education,” in the book, “Continuing Engineering
Education Handbook,” edited by Chuck Baukal and due to be published in Summer 2022.
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Industry-academia partnerships in promoting analytics skills in
engineering

Hongyue Sun', Sabrina Casucci'!, Chi Zhou', Timothy Leyh? John Coles?

"North Campus, Buffalo, USA, °TCIE, Buffalo, USA, 3ACV Auctions, Buffalo, USA

Data analytics, the process that effectively transforms a data rich environment into a decision smart
one, has been gaining an interest among practitioners in a variety of fields and industries. Many
universities have established programs or courses in data analytics to meet the job market
demand. However, there is a gap in preparing engineering students in a good shape for analytical
skills, and in ensuring smooth industry-academia collaboration. In this panel, we put together
experts from industry (ACV Auctions), industry-academia connection agency (UB TCIE), and
academia to discuss topics such as the needs and current gap of analytics skills, how to design a
course/training project, the important strategies for a successful industry-academia collaboration,
the software needed, and the challenges/pitfalls in past experiences.
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Looking Beyond Fiddlers Green College: Social Justice in
Workforce Engineering Education Pathways

Mr. Jonathan Montoya, Dr. Forest Peterson
"University of California Irvine, Irvine, USA, 2Stanford University, Palo Alto, USA

Often, research on the efficacy of postsecondary workforce programs does not convey their impact
on true social mobility. The purpose of this study is to investigate through dual ethnographies
project-based Career and Technical Education (CTE) workforce pathways in Silicon Valley. This
study takes a step towards better understanding what constitutes the metrics that explain
functioning pathways. The authors take a point of departure from three authors: Amaral et al.
(2015) found that seven PBL essentials form good learning outcomes; Creghan and Adair-Creghan
(2015) then showed a measurable outcome of PBL is higher attendance, to which Plasman and
Gottfried (2020), using a case of Applied STEM CTE (AS-CTE), framed attendance as a predictor
of the efficacy of a workforce pathway. In conclusion, the authors uncovered early evidence that
social mobility may be added as a metric to a predictive ontology framework of pathway equity.
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Core Principles for At-Scale Learning Platform Partnerships
Dr. James Hall?, Carissa Little®, Dr. Gale Tenen Spak®, PhD. Yakut Gazi'

'Georgia Institute of Technology, Atlanta, United States, 2Rochester Institute of Technology, Rochester,
United States, 3Stanford Center for Professional Development, Stanford, United States, *New Jersey Institute
of Technology, Newark, United States

On November 2, 2021, the leading practitioners of non-profit global higher education, operating
large scale online academic and professional education courses gathered in Atlanta to declare the
core principles in any partnerships, platform or otherwise, in designing, producing, and delivering
courses and programs. This proposed session brings together the authors of the Atlanta
Declaration to discuss the background and the impact of this declaration.

Mid-2021, 2U announced the acquisition of edX, creating huge shockwaves in the online and
professional learning space. The leaders of higher education felt the urge to respond to this
significant change in the landscape by releasing a shared declaration of our non-negotiables and
core principles of our work. This is an attempt to lay out how we would like our relationships to be
shaped with the vendors and platform partners, as well as a recommitment to each other as the
higher education community. These core principles in the declaration include: - commitment to
access and affordability - commitment to quality - commitment to the protection of our learners and
faculty - commitment to the production of new knowledge - commitment to each other and
collegiality This session will feature the authors of the declaration to discuss the background and
process of this declaration. The speakers will also discuss the impact of the declaration since the
time of its release. The full text of the declaration is available:
https://pe.gatech.edu/sites/default/files/atlanta-declaration.pdf
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Expanding Reach of Al Curriculum Through All But Credit
Professional Program

Mr. Steve Haraguchi’

Stanford University, Stanford, USA

In mid-2019, Stanford was unable to meet heightened demand for online graduate Al courses, with
student interest reaching over 200% of existing capacity. Unable to add seats to the graduate
course catalog, the team at the Stanford Center for Professional Development created a new 'all
but credit' professional education program that utilized regular graduate course lecture videos and
assignments, and was supported by 'Course Facilitator' industry professionals who had previously
taken the course. Unlike previous MOOCs and professional programs in the space, this new
offering differed in that it remained focused on advanced, theoretical content and required 120-200
hour commitments over the course of ten-weeks. At launch, the program faced two key questions:
1) Was there a large enough professional audience that wanted to complete advanced, theoretical
Al curriculum? 2) Would that audience be willing to complete such a substantial commitment in a
non-credit program?

To date, the answer has largely been yes - over 2,500 professionals have completed courses in the
program, and over 250 have completed three courses to earn a professional certificate.
Challenging traditional notions of what limits should be placed on professional education
assignments, several learners have gone on to publish work created in their courses, and/or
present at leading Al conference workshops. The participant demographics have included many
learners with master’s degrees in other STEM fields, undergraduate/graduate students outside of
Stanford taking professional courses as electives to round out their curriculum, and career software
engineers whose roles increasingly require deep knowledge of Al. The success of this program
demonstrates a few key ideas:

- There may be an underserved professional education market seeking highly advanced,
graduate-level coursework.

- That audience may be willing to take courses with such rigor in a non-credit setting,
especially when provided with lower cost and enhanced flexibility.

- While the arc of online education has bent towards in-studio production and enhancements,
there is still room for multi-purpose use of traditional classroom video.

These learnings may inform CEE teams looking to expand their offerings and encourage them to
consider approaches, topics, and methods of production that enable new cost-effective program
models.
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The Impact of the Climate Crisis on the Mental Health of Higher
Education Students: A Case Study

Ms. Celeste Ceballos’, Mr. Carlos Aldama-Castro’, Ms. Mary Cervera-Diaz', Mr. Fernando
Lambarria-Gomez', Ms. Mariana Paez-Frias', Dr. Patricia Caratozzolo?

"Tecnologico de Monterrey, Mexico City, , 2Institute for the Future of Education, Tecnologico de Monterrey,
Monterrey,

Historically, the climate crisis has been viewed as a solely environmental and economic issue, with
little to no regard for its effect on mental health. Only the last decade has shown an increase in the
analysis of the impact said crisis has on the emotional wellbeing of people. Nevertheless, much
research remains to be done in this field.

Most of the available literature analyzing society’s perception of climate change utilizes qualitative
tools such as interviews and polls. In general, these studies have also focused on establishing a
vocabulary adequate for the exploration of this subject; terms like anxiety, climate anxiety,
ecoanxiety and solastalgia have been used and discussed. For the purpose of this study, the term
ecoanxiety has been chosen, signifying a psychological uneasiness caused by worrying about
climate change and the deterioration of the natural environment.

The present work in progress outlines the comprehension of this subject via a qualitative poll-based
study, with the sample being composed of individuals of the student community of a Higher
Education Institution (HEI). The preliminary results allow the researchers to analyze the presence,
as well as the effects, of ecoanxiety in the aforementioned population.
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Penn State's First Metaverse Node: A Design4Justice Cross-field
Collaboration

Mrs. Sandra Allain’, Mrs. Lisa Sibilia?

"Penn State University , University Park, USA, 2YOUTOPIAN, Sparta, USA

How might the rise of the 3D web be a historical opportunity? A virtual reality space where users
can interact with a computer-generated environment and other users. What if virtual reality was a
pathway to greater accessibility? In this session we will discuss how virtual reality can be used to
enhance in-person and online education and foster collaboration. Sandra Allain, Professor of
Practice in the School of Engineering Design, Technology and Professional Programs at
Pennsylvania State University and Lisa Sibilia, Co-CEO of YOUTOPIAN, an innovation leader in
custom Al XR digital transformation and Penn State alumna, will share their collaboration and
journey in the project based ENGR 497 Design4Justice course offered Fall 2021 as part of the Law,
Policy and Engineering initiative. In this course students were tasked to explore the use of virtual
reality to close the access to civil justice gap. Integrating virtual reality to the classroom brings forth
both opportunities and challenges for students, instructors, and diverse stakeholders. Join the
session to learn the journey of an industry-academic partnership that enabled engineering students
and law students to explore the use of human centered design principles to pioneer a virtual reality
scene for Penn State Law's Family Law Clinic and Veterans and Servicemembers Legal Clinic.
During this session you will discover how virtual reality can accelerate research, retention, and
provide opportunities to change lives across the academic and enterprise ecosystem.
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Trends and challenges of the current civil construction education in
Brazil

Dr. Fernanda Maria Ferreira’

"Faculty Of Technology Of Sdo Paulo, Séo Paulo,

The research was intended to study the influence of Information Technology (IT) in the Civil
Construction industry, developed through literature review and quantitative research to
professionals in the civil construction area remotely due to the pandemic event in Brazil. Among the
results obtained, a completely renewed industry can be seen, but for some respondents this still is
not a Brazilian reality. During the execution of this research, it was also possible to perceive new
professional trends such as the adaptation of civil construction professionals to new information
technologies, aligned with the challenges of sustainability and environmental certifications, as in
any other industrial segment we have our share of responsibility for the impact on the planet.
Finally, the reality of remote teaching was analyzed, another new trend that has become another
requirement for construction professionals, requiring digital skills due to the recent pandemic.
Projects, budgets, schedules, various plans and meetings can be carried out remotely, which will
soon become a requirement for young professionals entering the job market, therefore, facing a
greater competition.
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Preliminary research report into the nature of Engineering Learning
Curricula and their embeddedness in Engineering Active
Sustainable Practice (EASP)

Mr. Errol la Grange?, Mr. Anthony (Tony) Smith', Dr. Alfredo_Soeiro®

"University of Tasmania and IACEE, Launceston, Australia , 2Cahoot Learning, Melbourne, Australia,
SUniversity of Porto, Porto, Portugal

Research Aim

To qualitatively research and investigate the extent to which and how Engineering Learning
Curricula (ELC) incorporate and embed sustainability as central to the work of all engineers, be it in
planning, practice or policy, within both the private and public sectors.

Research Focus

This research will reference sustainability by way of the UN 17 Goals and Fundamental Human
Needs as a basis to scrutinize active teaching and learning content and practice as being core to
engineering educational initiatives as described within a particular institution’s engineering core
curriculum.

IACEE’s engineering academic member organizations, its member’s institutions and other
engineering institutions outside of the IACEE will be incorporated into this project. Initially this will
be via the institution’s external websites and for the purpose of an initial research paper to be
delivered at the Buffalo Conference in June. The research will then continue in more detail after the
conference.

The objectives of the research are to:
1. Identify curricula that are delivered to/undertaken by engineering students
2. Identify possible gaps within curricula activity
3 Examine the factors that enhance and inhibit use of sustainable structured curricula and
learning thereof, so as to meet the needs of engineers post degree/diploma active

practice.

4. Prepare three case studies of good practice in the use of structured sustainable
engineering to meet the needs of learners.

5. In the long term to investigate the roles that regional industry, government and

engineering learning providers are and how they can best play in meeting
teaching/training needs of future and practicing engineers.

6. Utilize SERINA as a data base of examples of sound practice, both within
degree/diploma courses and on-going engineering education.

Outcomes

Buffalo Conference paper with case study report findings which will be of use to and assist IACEE
institutions and members. In the longer term this is to be of use to other institutions, corporate and
government policy development, together with ongoing IACEE members and CEE providers,
utilizing SERInA as a database of best practices.
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Research on Neurodiverse Learning: A Pathway to Diversity in
Engineering Education

Dr. Rachel Bonnette', Dr. Sam Abramovich, Dr. Adrienne Decker, Dr. Gregory Fabiano

"University at Buffalo, North Campus, Buffalo, USA

Underrepresentation in Engineering is a problem that requires an intersectional perspective to
address, considering the many attributes that have additive and multiplicative effects. A key
example is neurodiversity (i.e., the range of neurological differences across people, including
conditions like autism and ADHD). In the United States, neurodiversity diagnoses can be variable,
likely due to differences in early measures of achievement that are cultural expectations and
access to resources, such as support services, testing, and psychologists. Anyone can be
neurodiverse, and many of the groups that are most likely to struggle in Engineering programs and
places of employment are those most likely to go without diagnosis and, therefore, without services.
At the same time, neurodivergent youth, in particular those with autism, are both more likely to be
interested in STEM programs than other fields, and bring with them valuable assets to Engineering,
like systematic thinking and creativity. The result is that programs that are designed for neurotypical
students often fail to meet the needs of neurodiverse students, resulting in considerable drop-out
rates from Engineering programs and higher education. For this presentation, we consider the
intersectional implications of students’ neurodiversity in concert with other important factors to
determine a more complete conceptualization of student needs and the corresponding
considerations in building inclusive programs. We first present a literature review, which examines
the ethical underpinnings of research on neurodiversity, including theories that can be applied (e.g.,
Universal Design for Learning, interdisciplinarity, and participatory design). Then we present
existing findings on effective practices that could be used to support instructor ability to meet
neurodiverse student needs (e.g., strengths-based approaches, professional development,
research on classroom and online learning environments). We conclude with a discussion of
implications for ongoing research and specifically share early experiences from a participatory
design study for professional development for faculty who need training to support the needs of
their neurodiverse students in Computer Science.
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LEED environmental certification and the sustainable construction -
case study Japan House Sao Paulo

Sra. Jacira F. S. Rosa', Dra. Fernanda Maria P. F. Ferreira’

"Fatec - Faculdade de Tecnologia de S&o Paulo, Sdo Paulo, Brazil

Currently, there is great concern about the sustainable future of ecosystems and future
generations, as well as the impact caused by human interference in the environment. In the various
sectors of activities, the search for sustainable development revealed the need to implement
mechanisms that encourage the rational use of resources and the definition of urgent measures to
reduce these environmental impacts.

In this context, the construction industry is a prominent topic, as it consumes a large portion of
natural resources, in addition to being a major generator of waste and high emissions of pollutants.
In this way, environmental certifications for buildings emerge as a tool for the insertion of
sustainable practices in civil construction, with the objective of implementing environmentally
responsible design and construction practices and acting in the various stages of the process of
sustainable construction. In the 1990s, the LEED “Leadership in Energy and Environmental Design’
environmental certification for buildings appears in the United States of America, applied by the
USGBC “USA Green Building Council”, with international operations. In 2007 the certification is
implemented in Brazil through GBC Brazil “Green Building Council Brazil”.

Therefore, this article presents a discussion about some of the benefits of implementing LEED
international environmental certification in Brazil, as well as reflecting on the importance of
certification, its systems, and procedures to ensure the compliance of construction with
sustainability goals. The general objective is the analysis of the main characteristics of a
sustainable construction, through the case study of the commercial enterprise Japan House,
located in the city of Sdo Paulo, and designed by the architect Kengo Kuma, who obtained the
maximum certification - the LEED Platinum.

The LEED environmental certification, its description, theoretical concept, certification process, and
structure were essential for the understanding and further analysis of the case study. Through the
analysis of the environmental certification of the enterprise, it was possible to verify how it is
possible for a pre-existing building to achieve a performance of 92% in the transport category, high
energy performance of 95% and a high performance in the waste category, notably higher than the
global average, achieving total points and a performance of 96%, which guaranteed the project the
maximum LEED Platinum certification, making it a sustainable construction at its highest level.
Keywords: Environment, Sustainable Development, Sustainable Architecture, LEED
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University-Industry collaboration advances construction
methodology: How academic research informs professional program
design which in turn advances research

Mrs. Ronie Shilo’

Stanford University, Stanford,

Virtual Design and Construction (VDC), which uses multidisciplinary digital models to create a
virtual project prior to construction, facilitates better project planning and management, including
improving scheduling, budget, and cost estimations. VDC was first introduced as a concept by
Stanford Professor Martin Fischer, Director of the Center for Integrated Facility Engineering at
Stanford.

The framework was developed through studying real construction projects and industry practices
and analyzing project cost and outcomes where VDC was used. As VDC methodology developed,
it has been taught to professionals in small groups in various companies and contexts.

Starting in 2019 a new model for teaching (and studying) VDC was launched. Since then, this
pedagogical model made it possible to teach VDC methodology to over 600 professionals globally,
through a deep partnership with participating companies and universities in Peru, Norway, and
Switzerland. The resulting professional education program, delivered by the Stanford Center for
Professional Development and collaborating universities Norwegian University of Science and
Technology (NTNU), the University of Lima, and Swiss University of Applied Sciences and Arts
(FHNW) is unique and innovative in a number of ways:

a) Itincludes a train-the-trainer component whereby Stanford faculty work with local
practitioners experienced in VDC methodology to teach them how to deliver the program.

b) Itincludes a deep and extensive application component whereby as part of the 10-month
program each participant worked to apply the VDC methodology to a construction project
they were leading, and report back to their peers, and mentors.

c) Due to the deep collaboration with the local mentors and universities the program design,
while fairly uniform across the different geographies, heavily emphasizes local construction
projects and examples, thus making the learning very concrete and contextualized to the
local dimensions of each program location.

d) Due to the scale of the program, it provides participants with an opportunity to form an
extensive network of peers learning and applying VDC, and thus create an impetus to
transform the local construction industries.

e) The program has informed further research on the topic. The data shared by participants,
quantifying the impact of VDC on their own construction projects, helps Stanford faculty and
PhD students understand the leading edge of the industry globally and improve VDC
methodology and its application to new kinds of projects and roles.

This presentation will explore the academy/industry collaboration exemplified in this program and
the way it has informed future research.
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Human Resource Development for Young Researchers through
International Science Collaborations

PhD. Tetsuo Oka'

'Shibaura Institute Of Technology, Saitama, Japan

As a forefront of science, the superconductivity is regarded as one of the most developed and
promising researches and developments. Based on this technique, so-called “Mag-Lev” railway is
to be established from Tokyo to Nagoya in Japan in near future less than a decade later. To nurture
young researchers as future leaders in this science area, a project has been conducted through the
international network with respect to the extreme technologies such as large current, intense
magnetic field and super-high pressure, which were the factors the superconductivity based on.
The project has been conducted for three years with an assistance of Japanese government, and
three young researchers have stayed at European partner institutes, and resultantly published four
collaborative research papers. The activity of international search networks has the effect enough
to breed leadership of young researchers.
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Developing Digital Capabilities to Catalyze Digital Transformation: A
Case Study

Ms. Chunmei Zhao'!, Ms. Anastasia Tavkhelidze!, Ms. Ronie Shilo?

Stanford University, Stanford, USA

Digital technologies have impacted all walks of life and provide substantial new opportunities for
companies to create and capture new value. To remain competitive over time, organizations need
to “crack the code” of digital transformation.

One of the major roadblocks for organizations to accelerate digital transformation lies in the gap in
digital mindsets and skillsets among their talent. Over the past few years, more and more
companies see upskilling its workforce to elevate its digital capabilities as a critical pathway to
achieving business success in the digital era we are living in. It is no longer something “nice to
have,” but a business imperative.

This presentation will take a close look at a professional education program, used as a lever to
catalyze digital transformation within a large telecommunication company in the gulf region
(“Company X”). Designed and delivered by the Stanford Center for Professional Development
(“SCPD”), the program brought together a group of 50 middle managers who are from a diverse set
of cross-functional units in the company, half are technologists and engineers and half in business
and operational roles.

The program was delivered fully online from August to November 2021, incorporating multiple
modalities including live virtual workshops, asynchronous self-paced courses curated from the
Stanford Online catalogue, discussion sessions led by Stanford facilitators, and capstone project
work and team presentation. The company is funding a selected few of the program capstone
projects and tracking their implementation and results. The multi-modal approach enables dynamic
interactions between Company X managers and Stanford faculty and while spurring multiple
learning communities within the company. The program also takes a holistic approach by not only
focusing on technological knowledge but also on people, process, innovation culture and practices,
and keen on translating business and customer needs into technology solutions. The program was
well received, with an overall rating of 5.61 out of the top score of 6.

This presentation will examine the content, delivery modalities, and pedagogical practices that bring
this program to life. It will also examine the post-program impacts on daily business practices at
Company X. In addition, building on this pilot work, Company X and SCPD are working closely to
develop additional programs to provide more in-depth training to further support Company X’s
newly developed digital strategy and initiatives.
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ISummerMX: An Intensive, highly immersive and itinerant
experience to prepare global engineers.

PhD. David Huerta’, Ms Patricia Montaio'

"Tecnologico de Monterrey, Monterrey, Mexico

For years international offices in higher education institutions have fostered student mobility by
strengthening partnerships with universities abroad. However, to address the needs of a new
generation of students and assist them in a broader understanding of the global and new
technological challenges, international areas can play a more strategic and collaborative role. Along
with faculty and industry actors, such offices can participate in reshaping the learning spaces where
students can advance their technical competencies and develop the soft skills required to venture
as young professionals in the global industry.

The presentation will showcase the journey of designing, planning and successfully implementing
the innovative Aeronautic Industry Program created for international undergraduate engineering
students, as part of an ambitious Tecnolégico de Monterrey’s wider initiative to rethink education,
increasing flexibility as to how, when and where learning happens. Based on challenges and with a
flexible structure, the program combines rich academic content with a memorable practical
experience that exposes students to industry, preparing them to work collaboratively and efficiently
in multicultural teams.

During the session, the strategic, administrative and operational imperatives associated with the
development of the program will be discussed. By focusing on the process that led to the
identification, generation and delivery of new forms of value participants will be encouraged to
reflect on new ways to make international education for engineering students more desirable and
effective.
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“Developing More Innovative and Effective Leaders Through Design
Thinking”

Mr. Michael Testani', Dr. Kailas Patil2

'Binghamton University, Vestal, USA, ?Vishwakarma University, Pune, India

The world is becoming increasingly more complex as technology is advancing at a record pace
giving rise to both new challenges and exciting opportunities for virtually every individual and all
organizations across the globe. New technologies are dramatically changing our world at a rapid
rate; which can significantly improve our standard of living; however, these advancements often
result in very complex human-system interactions. Products and services should take fully
advantage of these leading technologies to stay competitive while always considering the
importance of the human-system relationship. Design Thinking provides a means to improve these
relationships. Design Thinking is the convergence of people, business and technology that follows
an innovative problem-solving framework used by thought-diverse teams to take on complex, real-
world challenges to bring about signature experiences for customers and end-users. Design
Thinking is a human-centered approach to innovation that creates a better future, and it has proven
successful for several decades. Design Thinking has shown to be very effective at solving very
complex human-centered problems. There are many benefits derived from Design Thinking, and it
is being widely adopted by leading product and service providers around the globe spanning across
both industry and academia. This paper and presentation will focus on the applications and benefits
of Design Thinking in developing future leaders of innovation while drawing upon case studies from
a cross-cultural collaboration between Binghamton University and Vishwakarma University who run
a joint Center of Excellence in Design Thinking and Innovation.
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National CEE register in Ukraine
PhD. Mykola Kiryukhin'

"Union Of Scientific And Engineering Associations Of Ukraine, Kyiv, Ukraine

Ukraine has good reputation in the world as engineering country (e.g., the largest aircraft Antonov-
Mriya or components for US and European space launchers). The same time the level of
qualification of individual Ukrainian engineer is terra incognita for his Western colleagues.

The objective of this article is to present the results of 10+ year activities of Union of scientific and
engineering associations of Ukraine (USEAU) for implementation of Western standards for
engineers in our country. The set of 50+ technical universities in Ukraine almost stopped their
implementation of the Western education system on higher education stage. Continuing
engineering education (CEE), which was one of the pillars for good Ukrainian engineering in Soviet
Union period practically disappeared in the last 30 years.

USEAU, which is the oldest technical federation in the country created by Dmitry Mendeleyev 150+
years ago, made the decision to renew CEE in modern format. We started from application of the
“methodology” of the successful case of creation of US STEM Coalition for the local conditions.
Namely the Alliance “Engineers for Ukraine” (E4U) was established, and twelve top politicians
(parliament members, former ministers, etc.), who got engineering diplomas in 70th, became the
“lobbyists” of new initiative. It has four key principals:

. Each industrial sector has its own regulations with min public influence (limited by
framework only);

. Companies from appropriate industrial sector are the initiators of certain CEE;

. CEE is applicable for the engineer, who has certain practical experience (min 3 years)

and master’s or bachelor’'s degree from university, which program was included into
FEANI European Engineering Education Database;
. Leading technical university in cooperation with technical federation organizes the
training and exam correspondingly.
The initiative is only on the initial stage and covers aerospace, automotive, machinery and
metallurgy.

There are two novelties in proposed scheme:

a) It is planned to have multilevel training, which means covering all categories of
engineers: from young graduate to technical director. And it is evident that training
procedure should be different for different groups. One can image 3D scheme of
proposed system as pyramid (in the axes: (i) quantity of certain category of engineers;
(i) qualification level; (iii) industrial sector);

b) National e-Register, which gathers and saves information about all trainings and related
issues, like professional awards, etc. for specific engineer during all his/her working
period (in prospective).

Independent evaluation of Ukrainian proposals is welcomed.
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Assessing the informal Engineering Management Curriculum

Dr. Cecilia Martinez Leon'

"North Campus, Buffalo, United States

Academic undergraduate programs are designed to equip students with the “ability” to “employ”
their engineering knowledge in their professional field. The question here is, how can higher
institutions evaluate the effectiveness of their academic curricula in terms of employability?
Employability is a multi-dimensional factor that must be adjusted to the demands of the industry
requirements. Still, at the individual level, employability involves technical and soft skill sets in an
era of Industry 4.0. The technical component is typically assessed in the immediate term and while
students are still in their academic programs. However, soft (or people) skills are more challenging
to measure. There is a lack of consensus on what skills fall within the soft side of employability, but
these skills seem to continue to build up after graduation. This paper presents an approach to
measuring the effectiveness of the overall academic experience in terms of employability. We
looked at the career progression and job satisfaction of our Engineering and Management (E&M)
alumni as our response variable. As an independent variable, rather than focusing on the technical
aspect of our engineering program, we used the “informal” curriculum, i.e., extracurricular activities
such as internships, co-ops, engineering team competitions, participation in leadership positions of
student organizations, and study abroad, sports teams. The importance of these extracurricular
activities has been recognized in some academic programs by making them graduation
requirements. Still, it is unclear to what extent these extracurricular activities contribute to the
development of employability skills that ultimately allow the application of the technical engineering
skills of recent graduates. In this study, we conducted an alumni survey to assess the impact of
extracurricular activities on E&M graduates. Based on the insights gained from the survey analysis,
we present recommendations and areas for future research for enhancing the E&M curriculum.
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10 years of IACEE Quality Program for Continuing Education: How
have the Continuing Engineering Education Organizations
Changed?

Dr. Soma Chakrabarti’

TANSYS, Inc., Canonsburg, USA

This facilitated discussion forum presenters will be comprised of the original and some later users
of the IACEE Quality Program for Continuing Education to revisit the Quality Program and its
applicability in quality management for organizational excellence of continuing engineering
education units.

A little more than 10 years ago, the IACEE Quality Program for Continuing Education booklet was
released. Originated as the Development of Accreditation in Engineering Education and Training
(DAETE) project, it was developed over five years with IACEE support