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Challenges to traditional universities ...
-]

Rapid growth of online education

and alternative higher education

« It is necessary to increase student value through university
education that clearly differentiates education in the physical space

of a traditional university from online education or alternative higher

education.




Traditional University vs. Spread of online program - Undergraduate

EDUCATION » Colleges Grad Schools Online Colleges Global Universities K-12  SkillBuilder Rankings Webinars

Education / Online Colleges / Bachelor's Programs / Rankings
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Best Online Bachelor's Programs BEST
These institutions have the best online baccalaureate-level programs; most of which are degree-completion oriented. ONLINE om
Highly ranked programs have strong traditional academic foundations based on student-instructor access, graduation m
rates and instructor credentials. They also excel at educating distance learners while offering robust career and financial
support. Read the Best Online Programs Methodology »
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Traditional University vs. Spread of online program - Master's program

EDUCATION » Colleges Grad Schools Online Colleges Global Universities K-12  SkillBuilder Rankings Webinars

Education / Online Colleges / Master's in Engineering Progr... / Rankings

Best Online Master's in Engineering BEST
Programs ONLINE PROGRAMS

& WORLD REPORT
L NNV

These are the best online master's in engineering degree programs. Highly ranked programs have strong traditional
academic foundations based on the excellence of entering students, graduation rates and instructor credentials. They also
excel at educating distance learners while offering robust career and financial support. Read the Best Online Programs
Methodology »
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Traditional University vs. Spread of online program - Master's program
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CharaCteriStiCS Of American On"ne educatiOn https://www.usnews.com/education/online-education

USNEWS| EDUCATION » Colleges Grad Schools Online Colleges  Global Universities

Home / Education / Online Colleges

Accredited Online Colleges

Online college is NO longer just an option for many students - it has become the norm. Experts
say colleges are poised to offer even more online degree programs and develop new ones as well.

Advancements in technology, course design and high-speed internet availability are
moving online learning forward. One reason students enroll in online degree programs is for the flexibility to
study from anywhere. Students with family responsibilities or full-time jobs may also be able to work around their
own schedules.

Students in online programs usually earn the same degree as on-campus students. The curriculum
for an online bachelor's degree typically matches the on-campus curriculum at the same
school, and the diploma usually doesn’t state whether that specific degree was
earned online or in person. This can help ease fears that employers won't accept
applicants with online undergraduate degrees.




| University vs. Spread of alternative higher education

UDACITY

oo o e FwGomment |58 - Massive Open Online Course Company

¢ digital skills = R e - Established in 2011 by Stanford University Professor
mfh'fr: reaki: 53| A4 | “Sebastian Thrun”

- Reasons why it is attracting attention as an alternative to
university education

— Provides specialized courses in technologies related to the
4th industrial revolution, such as artificial intelligence and self-driving cars

- Nanodegree: A technical education course aimed solely at
employment. Provides degrees, job introductions, and resume writing

support through 6 months to 1 year of course attendance, discussions,
interviews, and project performance.

X Representative courses

- "R data analysis taught by Facebook developers”
— "Android development taught directly by Google developers” x_

Founder& CEO Sebastian Thrun




| University vs. Spread of alternative higher education

edX

* MOOC companies

- 2012. 5. Jointly developed and launched by MIT
and Harvard Univ, which felt the need for an open
educational platform.

Restless learners

* Joint development of curriculum with not only
famous companies but also world-class universities 491,926 repe e 9K

- Verified Course: If you achieve a certain level A Bely @

of achievement required in the course, you can

obtain a certificate of completion, and it is \E/TER’FHIEED M
recognized when applying for employment at XS E R - / TX

many foreign companies. : CHowe fors
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University vs. Spread of alternative higher education

Get Started

Grow with Google

College de
> grees are
Amer:cans, and y out of

to have econom;j

reach for many Google Career Certificates

Ou shouldn’t need

. ua jelds. These
high-demand fie
: vance your career in ; ers who
i St‘art C:’ 23 Google connect you to top national employ!
develope

are hiring for eligible roles.

Learn job-ready

professiona\ certificates

- 2
Why earn a Google Career Certificate?

A’gOunCing « Apathway to jobs: Certificate complet!

“ oog ’e

Google Career Certificates :
—Announcement of FPrepare for jobs in

scholarship support S ncstios

for students
experiencing financial

difficulties
K‘ 11:04 ppg 13, 2020 . T,

3.7K Retw, Hosted on Coursera

eets and . i
and co Grants and scholarships will be available

Entirely developed by Google

No previous experience required

About six months to complete

Google Career Certificate

- A career-based curriculum developed by Google to foster talent in the 4th Industrial Revolution technology field

- Google's ambition is to ensure that expertise beyond a 4-year college diploma is recognized in the job market
through completion of a 3-6 month ($49 Monthly) course.

- 450,000 people around the world participated in the course, and about 150 global companies have a policy of
recognizing the completion of the course as an official career.




The era of lifelong jobs (lifelong learning) - companies are also the main actors of education

Grow with Google https://grow.google/certificates/#?modal_active=none
Get professional job training from Google 2024.07.04

Overview Professional Certificates Path to jobs FAQs
® [ ] [ ] [ ]
No experience necessary Learn at your own pace Stand out to employers A path to in-demand jobs
Learn job-ready skills. Complete the online certificate program on Make your resume competitive with a Connect with top employers who are currently

your own terms. credential from Google. hiring.

$49/month
L8Me 3t0 6 months  75% $93,000+

to complete with under 10 hours of flexible study per of certificate graduates report a positive career median salary across certificate fields’

week outcome (e.g., new job, promotion, or raise) within six

months of completion.?

Earn a credential that can lead to jobs in high-
growth fields

rapid technological > Company: provide vocational training [Google Career Certificate etc.]
change

o > Individual: securing competitiveness through constant retraining(The era of lifelong employment )



The era of lifelong jobs (lifelong learning) - companies are also the main actors of education

Get a job in data analytics, with help from Google
Learn the foundations of data analytics, and get the job-ready skills you need to kick start your

career in a fast-growing field.

Foundation of data analytics

$93,000+ 295,000

median salary in data analytics (0-5 years open jobs in data analytics'

experience)’

® Data analyst ® Operations analyst

Qualify for in-demand jobs in
data analytics

® Junior data analyst ® Business systems analyst

® Associate data analyst

Data analysts prepare, process, and analyze data to help inform
business decisions. They create visualizations to share their
findings with stakeholders and provide recommendations driven
by data.



The era of lifelong jobs (lifelong learning) - companies are also the main actors of education

Get started in the field Advance within the field

No experience or degree required Some experience required

Advanced Google Career Certificates

Advanced Google Career Certificates build on the skills from our foundational certificates and provide continued learning

opportunities for graduates to go deeper in the field.

Prerequisite: This program is designed to follow the foundational Data Analytics Certificate or similar experience.

ADVANCED Prepare for jobs such as:

s Senior data analyst

Advanced Data Analytics Certificate » Junior data scientist

* Data science analyst
Advanced data analysts and data scientists are responsible

for collecting, analyzing, and interpreting extremely large

amounts of data.



The era of lifelong jobs (lifelong learning) - companies are also the main actors of education

ADVANCED

Advanced Data Analytics Certificate

Advanced data analysts and data scientists are responsible

for collecting, analyzing, and interpreting extremely large

amounts of data.

144,000+

Job openings in advanced data
analytics'

$118,000

Median salary in advanced data
analytics!

3-6

Months completion time

Prepare for jobs such as:

Senior data analyst
Junior data scientist
Data science analyst

Tools included:

Jupyter Notebook, Python, Tableau

You'll learn about:

Regression analysis
Python

Translating data
Statistics

Machine learning

15



University innovati
on: the need for ed ' :
 We s ucation to develop job skills with

Core Skills needed in the 4 Industrial Revolution

WORLD
ECF%';%'AK Agenda Initiatives  Reports Events About @ English v Toplink

= In 2020 In 2015

The 10 skills you need to thrive in the 1. Problem Solving 1. Problem Solving

Fourth Industrial Revolution mevucclNIRRNO 2. Coordinating With Oth
Five years from now, over one-third of skills (35%) that are considered important TO 1 0 Skl“S 3- C reCItiVity ers
P 3. People Management

in today’s workforce will have changed.
4. Pe
By 2020, the Fourth Industrial Revolution will have brought us advanced robotics in 2015 Ople Ma nGgement 4. C ritiCGI Thin king

hine learning, advanced _ Complex Problem Solving 5 COO[’d”’]OUng W|th Oth erS 5 Negotmtlon

and autonomous transport, artificial intelligence and mac
Coordinating with Others

materials, biotechnology and genomics.
People Management

. itk 6. Emotional Intelligence 6. Quality Control

Quality Control

. ﬁvﬁeg:‘::;ag:z.s.on Makin 7- Jud )
g g gement and 7. Service Orientation

Active Listening

These developments will transform the way we live, and the way we work. Some
en exist today will

jobs will disappear, others will grow and jobs that don’t ev
become commonplace. What is certain is that the future workforce will need to

align its skillset to keep pace. J xibility . Creativity D e .
ecision Making 3
.Judgement a
nd

A new Forum report, The Future of Jobs, looks at the employment, skills and 8 .
workforce strategy for the future. e J a SeerCe Or|ent0t|on DGClSlon MOk'ng

e i S chief human resources and strategy officers from leading global * - 9 Ne OthItIOﬂ . )
g 9. Active Listening

employers what the current shifts mean, specifically for employment, skills and

recruitment across industries and geographies. Soutce: Flure of Jobs Report, Worid Economic Forum 'IO C Og N |t|V e FleX|b|l|ty ]O C reOtIVlty

ocoNoaseNT

=3

: The Obl|lty t h
¥ SOURCE : y O excnan 1 o
E : World Economic forum, Alex Gray, 2016. 1. 19. https://www.weforum findlir g ANSwWi e queSt|O| 'S with others and
' rum.org/ ers togetl \er are considered most importont




University innovation : the need for education to develop job skills with stronger
connections to society

Trends occurring in the recruitment field
Students assume getting a four- of world-class companies such as Google,

Apple, Google, and Netflix don't require employees to have year degree — and taking on the App|e' Amazon, and Netflix
4-year degrees, and this could soon become an industry thousands of dollars of student-loan

norm debt that comes along with it — is the Sel . f | o) d job .
only way to get your foot in the T el 1

door at top companies such as and job-related experience, regardless of
Apple, Google, and Netflix. college graduation

But that isn't always true. —

Now prominent companies such as The need to strengthen

Google and Apple are hiring professionalism-centered education
employees who have the skills - 3

required to get jobs done, with or

without a degree. LinkedIn found m ZOn

many of today's hottest companies to

work for do not require that employees

have a college degree. After further o
analysis of the data, LinkedIn identified

specific positions more likely to be filled

designers, and market



https://www.businessinsider.com/how-to-get-out-of-student-loan-debt
https://www.businessinsider.com/how-to-get-out-of-student-loan-debt
https://www.businessinsider.com/linkedins-most-popular-companies-alphabet-facebook-amazon-and-more-2019-4
https://www.businessinsider.com/linkedins-most-popular-companies-alphabet-facebook-amazon-and-more-2019-4
https://www.linkedin.com/pulse/degree-problem-you-can-still-land-jobs-top-companies-joseph-milord/
https://www.linkedin.com/pulse/degree-problem-you-can-still-land-jobs-top-companies-joseph-milord/

Is a college diploma necessary ?... Education (lecture) innovation is essential

Nov. 26,2022

THE WALL STREET JOURNAL.

© 2001 Dow Jones & Companmy, Inc. All Rights Reserved.

DOWJONES. VOL. CCXXXVII NO. 51 EE/PR % * % % _FRIDAY, NOVEMBER 26, 2022

WSJ.com wewn $1.00

EMPLOYERS RETHINK NEED FOR COLLEGE

DEGREES IN TIGHT LABOR MAERKET

Google, Delta Air Lines and IBM have reduced requirements for some positions

Degree Decline
Percentage of US. job postings that require at
east a four-year college degree

| 1 | |
2009 20 21 22

Mote: Only includes job postings with educational

reguirements

[
e

ource: Burning Glass Institute analysis of Lightcast
at

Companies such as Alphabet Inc.’s Google, Delta Air Lines Inc.
and International Business Machines Corp. have reduced educational requirements for certain

positions and shifted hiring to focus more on skills and eXperience. Maryland this year cut

college-degree requirements for many state jobs—leading to a surge in hiring—and incoming
Pennsylvania Gov. Josh Shapiro campaigned on a similar initiative.

More than 100,000 people in the U.S. have completed Google’s online College-

alternative program that offers training in fast-growing fields such as digital

marketing and project management, the company said. It and 150 other companies are now using the
program to hire entry-level workers.

The majority of its U.S. roles at IBM no longer require a four-year degree after the
company conducted a review of hiring practices, IBM spokeswoman Ashley Bright said. Delta eased its
educational requirements for pilots at the start of this year, saying a four—year college degree
was preferred but no longer required of job applicants.

“College is a clear pathway to upward mobility, but it shouldn’t be the only pathway,” she said.

18



True educational innovation is only possible through lecture innovation.

V Innovation in lecture(education) is essential
due to the advance of Al

O As we enter the Al era, society is changing at a tremendous speed in response to Al. In order
for universities to produce human resources suitable for the Al era, if lecture innovation linked to
society is not achieved in all majors, students will lose their competitiveness in entering society.

O Most undergraduate graduates enter society immediately after receiving their
bachelor's degree.

O There is a need for innovation in lecture that is differentiated from alternative higher education.




True educational innovation is only possible through lecture innovation.

Q1: What are the two things that have had the greatest impact on humanity?

Q2: What is the one thing that will have an impact beyond predictions in the future?

About Al...

O Everything that runs on electricity is linked to Al.

O Al refers to a large-scale computer-based field that develops technologies that mimic human
abilities such as perception, analysis, decision-making, vision, and voice into machines.

O Four core concepts of Al literacy:
- Data, Algorithms, Machine Learning, Deep Learning

O It is essential to strengthen lectures (learning) linked to the four core concepts of Al in all majors.

that must be learned




- | Indian-American
Economist,

The Power and Perils of the “Artificial Hand”: Considering Al
Through the Ideas of Adam Smith

By Gita Gopinath, First Deputy Managing Director,
IMF Speech to commemorate 300th anniversary of Adam Smith’s birth, University of Glasgow,
June 5, 2023

Princeton(PhD),
== Univ. of Washington(MA)
& Univ. of Delhi(BA,MA)

Professor at
Harvard Univ. (2005-2022)

The Industrial Revolution was ushering in new technologies that would
revolutionize the nature of work, create winners and losers, and potentially
transform society. Today, we find ourselves at a similar inflection point, where a
new technology, generative artificial intelligence, could change our lives in
spectacular—and possibly existential—ways. It could even redefine what it
means to be human. With machines taking care of routine and repetitive tasks,
humans could spend more time on what makes us unique: being creative
innovators and problem solvers. Aside from the gains in productivity, Al could
shake up the labor market in unprecedented ways. Recently, we have seen the
loss of “middle-skill” jobs due to automation, resulting in large clusters of high-
paying and low-paying jobs at either pole of labor markets. Recent empirical
studies suggest Al could reduce job-market polarization, by putting downward
pressure on wages of high-paying jobs. 21
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The Power and Perils of the “Artificial Hand”: Considering Al
Through the Ideas of Adam Smith

By Gita Gopinath, First Deputy Managing Director,
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Some studies suggest that Al adoption could flatten the hierarchical
structures of firms, increasing the number of workers in junior positions and
decreasing the number in middle management and senior roles. The number of
jobs affected could be sweeping—some researchers estimate that two-thirds of
U.S. occupations could be vulnerable to some form of automation. It's quite
possible that Al might simply replace human jobs without
creating new, more productive work for humans to move
INto, as the economist Daron Acemoglu has noted. Al could be as
disruptive as the Industrial Revolution was in Adam Smith’s time. This time,
as we confront the power and perils of the artificial hand, we need to summon
every ounce of our empathy and ingenuity—the very things that make human
intelligence so special.  The advent of Al shows that multilateral
cooperation is more important than ever. 22


https://www.nber.org/system/files/working_papers/w24196/w24196.pdf

Cll I July 4,2023
pisiness. Al is already linked to layoffs in the industry that created it

A small but growing number of tech firms have cited Al as a reason for laying off
workers and rethinking new hires in recent months, ...

In its most-recent layoffs report, outplacement firm Challenger, Gray & Christmas said
3,900 people were laid off in May due to Al,...

Some 212,294 workers in the tech industry have been laid off in 2023 alone,

according to data tracked by Layoffs.fyi, already surpassing the 164,709 recorded in
2022.

Dan Wang, a professor at Columbia Business School, told CNN that Al “will
cause organizations to restructure,” but also doesn’t see it playing out as
machines replacing humans just yet. “Al, as far as | see it, doesn't
necessarily replace humans, but rather enhances the work of humans,”
Wang said. ... human specialists will be replaced by human

specialists who can take advantage of Al tools."... 53


https://layoffs.fyi/

Cll I July 4,2023
pisiness. Al is already linked to layoffs in the industry that created it

Lee told CNN that a recent analysis of data from Comprehensive.io
shows the average salary for a senior software engineer specializing In
artificial intelligence or machine learning is 12% higher than for
those who don’t specialize in that area, a data point he dubs

“the Al premium.”

Lee noted Dropbox as an example of a company offering notably high pay
for Al roles, citing a base salary listing of $276,300 to $373,800 for a
Principal Machine Learning Engineer role. (By comparison, Comprehensive.io’s
data puts the current average salary for a senior software engineer at $171,895.)

24



Cll I July 4,2023
pisiness. Al is already linked to layoffs in the industry that created it

Wang, the professor at Columbia Business School, told CNN that starting this
past spring semester, he began requiring his students to familiarize

themselves with the new crop of generative Al tools on the market.
‘“That type of exposure | think is absolutely critical for setting themselves up
for success and once they graduate,” Wang said.

It's not that everyone needs to become Al specialists, Wang added, but rather

that workers should know how to use Al tools to become
more efficient at whatever they're doing.

“That's where the kind of a battleground for talent is really shifting,” Wang said,
“as differentiation in terms of talent comes from creative and effective ways

to integrate Al into daily tasks.”
25



In the Al era, education to strengthen connectivity with society is essential.

Class to Society(Labor Market)!!!

Vv Society-linked lecture innovation platform

% Nurturing creative convergence talent
% MIT's UROP, Stanford’s PBL, Olin’'s SCOPE, Maastricht Univ.s PBL

% Hanyang Univ.'s IC-PBL




% How do we foster creative convergence talent
through lecture innovation in the Al era?

Since the use of Al in society(industry) continues to evolve rapidly, it is also important to utilize
Al well in the Al era. Experiential learning by successfully carrying real-world projects given by
institutions(industries) in general subjects related to one's major at university is the shortcut to
nurturing creative convergence talent suitable for the Al era.
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Innovations that changed the world in 2007

iPhone
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The smartphone, which is praised as the most innovative invention of the
21st century, was not created from nothing, but was created through
convergence and connection between existing concepts.



Innovations that changed the world in 2007

Creativity is the ability to create something new by fusing and connecting existing things.

“Creativity is Just Connecting Things” steve Jobs

Creativity is just connecting things. When you ask creative people how they did
something, they feel a little guilty because they didn’t really do it, they just saw
something. It seemed obvious to them after a while. That's because they were able
to connect experiences they' ve had and synthesize new things. And the reason they

were able to do that was that they've had more experiences or they have
thought more about their experiences than other people.

More experience and more thoughts and reflections
on experience are the sources of creativity.

Steve Jobs

- | 29



Education that provides more experience: Nurturing creative talent

>
>

Connecting Things

O—O Deriving creative ideas through O—O

connection of experiences

daily Facing @ Connect/integrate existing resources Problem Create value
. oroblem ¥ [experience/knowledge/habits, etc.] sol\(/)ing o

: . . : ,ﬁ =
0 i € 1 £ D19 . 4

p

knowledge running muscle

- Creativity is the new idea that emerges in the process of resolving
the inconvenience and inefficiency of the problems we face.

Creativity is the ability of a person with more resources (experience, knowledge) to create
something that did not exist before through connection/fusion between them.

Q. What education is necessary to cultivate creative convergence talent?

A. Education that provides more experience and the opportunity to connect
knowledge and experience




In the Al era, education to strengthen connectivity with society is essential.

Creating value through cultivating talent that solves problems

Problem-solving-oriented education:

IC-PBL( -Coupled Problem/Project-Based Learning)
- Hanyang University’'s education innovation platform

is not limited to science and engineering, but refers to the entire society,
including institutions (companies) where students get jobs related to their major after
graduation and institutions (companies) where professors conduct research related to
their major.




IC-PBL : Hanyang University’s educational innovation platform nttp:/icpbl-eng.hanyang.ackr/

Class to Society(Labor Market)!!!

There are various slogans for educational innovation, but it is difficult to achieve educational
innovation without lecture innovation. The reason is that lecture innovation is realistically
impossible without the efforts of instructors.

IC-PBL stands for Industry-Coupled Project/Problem-Based Learning. Industry here is not limited
to science and engineering, but refers to the entire society, including institutions (companies)
where students get jobs related to their major after graduation and institutions (companies)
where professors conduct research related to their major. | think there is no major that is not
connected to industries such as the art industry, music industry, sports industry, and education
industry. If there is a major without an industry, students in that major who want to get a job
related to their major will have difficulty finding a job after graduation.

Lecture innovation should occur in general lectures offered in each semester, not in special
programs. In order to help students develop job skills related to their major, lecture innovation

must be implemented to allow students to experience real-world problems related to
their major in general lectures. 32



|IC-PBL : Definition

Definition of IC-PBL

Industry-Coupled Problem-Based Learning (IC-PBL) is a learner-centered educational model at
Hanyang University in which learners solve context-rich problems occurring in real-life fields,
coupled with industry and society




|IC-PBL : Process

Project-incorporated Curriculum

0] 02

Scenario
Development

Problem-Solving
Process

Evaluation

* Explore an Industry » Provide learners « Feedback and
from the field for with relevant materials evaluation of the
class contents of industry learner's final report

* Develop IC-PBL * Interim review « Adoption and
scenarios with of learner's report application to a solution
hands-on subjects by industry manager in the industry

from the Industry




Innovative educational platform at HYU : IC-PBL

Types of IC-PBL: MECA

» Evaluation and feedback are
provided by the fields in the
problem-solving process

-€
Field Intervention
Evaluate (ves)

* Instructor's design and
development of timely, hands-on,
and probable problems that are required to
e solved in the fields

« Evaluation and feedlback are provided by
the fields in the problem-solving process 7

Field-

Providing
Problem
(NO)

Merge A Anchor
Field-
« In-class application from problems E:g\ggr?? * In-class application from problems
directly provided or requested by ) EProvicied or ragSRIBaioy==="
the real-life, such as industry and institution the real-life, such as industry and institution

» No intervention by the fields, but
evaluation and feedback within class
participants

y
Field Intervention

create NO)

* Instructor's design and
development of timely, hands-on,
and probable problems that are required to
e solved in the fields

« No intervention by the fields, but evaluation
and feedback within class participants




IC-PBL example[typeM]| College of Engineering (Mechanical Engineering)

Course title: ‘Smart Manufacturing’

verification process as an expert.

- CJ conducts a demand survey to identify actual industrial field prolblems and establishes a pool of six project

- Choose one issue among the six RFPs suggested by CJ CheilJedang, and present a solution through the
@ proposals.

- Students are divided into 6 teams and perform tasks on/off-line with 6 mentors of CJ.

- Internship privileges are given to outstanding students selected through evaluation of the final outcomes.

% Evaluation by top management at CJ X Lecture by Vice President of CJ ¢ Meeting between students and CJ mentar




IC-PBL example[type M] College of Engineering [Electrical Engineering]

Course title: ‘ICT convergence robot engineering’

- Propose a business model for a recently launched service robot, TEMI
-Each team is given a Temi, and develop a timely scenario for the non-face-to-face era using it.

- Collaborate with Hyurim Roloot Inc. to develop robot algorithm and to propose a new business model
@ - Team teaching by professors from College of Engineering and School of Finance
- Hyurim Robot Inc. provides training in hardware and software

- Excellent team selection after intermediate and final evaluation through participation of field experts
-> Awarding scholarships and

-Return of service robots and business models to Hulim Robot Co.

% MOU between ERICA-Hyurim »Meetings with Hyurim engineers 2 Certificate of Completion




Dept. of Electronic Eng., Course title: ‘Machine learning-based power conversion

system design’ [Graduate school, Type M] 6)
EJINg

TASK

Recently, in line with the 4th Industrial Revolution, the demand for technology to optimize power conversion systems that handle electrical energy usimy
machine learning has increased significantly. In particular, the demand for power electronics such as electric vehicles, new and renewable energy, and DC-Grid
is increasing, and it is important to design the corresponding power conversion circuit and controller and connect them to an intelligent power grid to operate
them. Students taking this course carry out the optimal design of a converter for high efficiency and high power density, which is an industrial problem at our

partner company, Ejins, and even verify the performance by producing a prototype themselves.

Learning Activities

- Presentation of industrial issues of EV On-Board-Charger (OBC) and converter technology for new and renewable energy by Ejins Research Center Director

- Understanding the operating principles of high-efficiency, high-power density converters
- Consideration of problem solving results through optimal converter design, performance confirmation through simulation, and performance

verification through experimentation

- High—efficiency, high—power density power converter topology design and verification through simulation

Result ‘ * Setting up an experimental environment using DSP and verifying performance through experiments

E Experiment Result

n Experiment Result
% u Power Factor Result - 50% Load

o~

Power Factor = 0.98

PI Controller PWM Generator Diode & MOSFET
= — 2
a = A w2 {Bridgeless scheme)

o s |
=3 = L1 DC link
Voltage Sensor

phigh i — — AC Source
JEEA LLC Converter 0 = | Voltage Sensor
2 il B Line

AC Source Voltage [10V/div]

Lr [nH] 135 - i
Sl v B i ot
@y [kHz] 100
% Evaluation of each group’s presentation X Converter topology performance % Performance verification through H/W 38

by Ejins Research Institute Director verification through simulation production and operation




Dept. of Marine Science and Convergence Engineering
Course title : ‘Underwater sound engineering [Type M]

TASK ~
- Solve the marine plastic waste problem from the perspective of the
oceanography and underwater sound engineering L I G N@X]

@ Learning Activities

- Scenario development in conjunction with LIG Nex1

- Teaching Fellow and tutors support team discussions and water-tank experiments

Proposal of plastic waste control system using RFID" presented by students is scheduled to be applied
and registered for a patent

&g
3

=
T == v
)

X Meeting with LIGNex1

X Water-tank experiment

X Sonar test results

39



Department of Industrial Convergence, Course title: ‘Service UX Design’ [Type M]

TASK H @

YUnpg,

Hyundai Motor Company's Sound Research Design Lab is pursuing the development of concept designs and solution prototypes
that can provide user emotional care in future mobility. Design emotional care content that reflects the user’s characteristics, needs,
and situation in future self-driving cars with artificial intelligence, hyper-realism, and hyper-connectivity as the core concepts.

Learning Activities

- Understand current technological trends in self-driving cars and experience future design concepts from domestic and foreign
automobile manufacturers

- Derivation of autonomous driving service UX scenario
- Develop a prototype of a multi-sensor solution for user emotional care
- Final on-site presentation and feedback provided by Hyundai Motor Company Sound Design Research Lab executives and researchers

- Development of a multi-sensor solution prototype for user emotional care
* Creating and implementing future mobility user scenarios

Result ‘
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In the Al era, education to strengthen connectivity with society is essential.

Creating value through cultivating talent that solves real-world problems

v Examples of universities offering PBL education
with strengthened links with industries




. An example of a university where employment, graduate

. school advancement, and entrepreneurship are being |

. promoted through PBL education called SCOPE(Senior
. CapstOne Program in Engineering).

0lin College of Engineering / J

Olin College
( of Engineering

2022 Us News & Report Ranking no.%/ru




ICON of industry-academia-linked education : OLIN COLLEGE

Leading College in Innovative Engineering Education :
Olin College of Engineering

Franklin W. Olin(1860~1951)

He played major league baseball during the summers to finance his

education. He graduated Cornell University in 1886. He majored in Civil
engineering.

In1892, Olin started the company known today as the Olin Corporation, a Fortune 1,000 company.

In 1938, Mr. Olin transferred a large part of his personal wealth to a private philanthropic foundation. In
two-thirds of a century of existence, the F. W. Olin Foundation awarded grants totaling more than $300
million to construct and fully equip 78 buildings on 58 independent college campuses. In 1997, the
Foundation announced its intention to create Olin College, its most ambitious project. In sub-sequent
years, the Foundation transferred its assets to the college, for a total commitment of $460
million, one of the largest grants in the history of American higher education.

In 1997, the FW. Olin Foundation announced its intention to create Olin College.

The college welcomed its first freshman class in August 2002. 43



Olin College of Engineering : SCOPE Project

. . . . \
This approach creates engineering innovators, inventors,

@D s entrepreneurs, and leaders who apply the skills
they've learned over their first three years at Olin to an

industry project in SCOPE.

SCOPE is a culminating experience in which senior
students work in multi-disciplinary teams to provide

innovative solutions to a company’s real-world

problems. These industry  partners pay a

sponsorship fee of $60,000 to engage Olin faculty
\ is a unigue indus ry-university collaboration. . . _ .
o eus stdents sucion Over ch curse of a llacaderic et aqq stud.en’gs anql their cutting-edge technological and
Y A seniursworkinmum_discipﬁnaryteamstoprovidainnovativesolutmnstca CI’ItICa| th'nk'ng Skllls

« company's real-world problems. o . .
0 i IP belongs to the sponsoring organization.

LEADING TRANSFORMATION SCOPE [Olin College of Engineering SCOPE project website]

\\l What is SCOPE?

T ‘K and the culminating experience
i

A

- For companies, we provide creative solutions and excellent talent for projects with high future value.

- For universities, sustainable financial resources are created through membership dues.

- Students are provided with practical experience to apply the knowledge they have learned.




List of Companies Participating in 2017-2022 SCOPE Project

| 2017-2022 SCOPE Project Participating Companies [ Olin College of Engineering website]
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GE Healthcare
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“According to company officials, Olin College of Engineering graduates are evaluated the same as

people who have worked in the industry for 4 to 5 years.”

[2019. Vincent Mano, former dean of Olin College of Engineering]
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BB Massachusetts

MIT Graduating Student Survey (GSS) nhttps;/irmitedu/gss III institete of

Technology
MIT Undergraduate Research
\ Opportunities Program
Examples of educational innovation platforms that have
strengthened linkage with the real-world

About UROP

One of the first programs of its kind in the US, UROP began In
1969 and today the program supports nearly six thousand

projects yearly with 93% of MIT graduating seniors
participating in at least one UROP during their

undergraduate vears.




MIT Graduating Student Survey (GSS) https/irmit.edu/gss Ill

BB Massachusetts
l Institute of
Technology

Information for

Students

Collaborate with renowned MIT faculty on the exciting, real-world

research happening across the Institute. Start here if you're new to
UROP.

Immerse yours:If inreal-
world faculty research

MIT Undergraduate Research Opportunities Program

Student Advice &
Resources

If you’re excited by the possibility of
doing real-world research with MIT
faculty and researchers, then you’re
ready to UROP.




MIT Graduating Student Survey (GSS) httpsy//irmitedu/gss Il"l- ettt

Technology

Flexible options. Endless opportunity.

We know that no two students are quite alike, and that’s

why there’s no single way to UROP. Projects can happen N | A )
both on-campus and in the community; as paid, credit, or participate, and university emphaS|zes to

volunteer; can last for a summer, a semester, or ayear. And Students that participating in UROP wiill

UROPs are|available in every MIT departmentjas well as help them find internships or employment.
kenters and labs throughout the Institute.If you have a

great idea you want to bring to life, chances are UROP can

' Why UROP?

When you participate in a UROP, you’re doing much more than working with
faculty on research — you'refcreating opportunitiesfthat will last long after
you complete your project or projects. Thinking about aninter‘nshipl? Your
after graduation? A move into the health professions or graduate

school? Every UROP is an opportunity to get closer to making your goals a
reality.

All departments, centers, and labs at MIT




HE Massachusetts

MIT Graduating Student Survey (GSS) httpsy/irmitedu/gss I|I | [nstivteo

Technology

% It has been in operation since 1969 as an educational innovation platform in which
most students participate and most professors participate.

% There is an argument that education should be left to the autonomy of professors, but as in the
case of MIT University, both students and professors naturally participate in the educational
innovation platform prepared by the university, so it is necessary to enhance students’
competitiveness in entering the real-world (employment competitiveness, start-up, graduate
school, etc.) through educational innovation.

Educational Innovation = Competitiveness in Social Advancement (Graduate
School, Employment, Entrepreneurship, etc.)
UROP by the numbers 2022-2023

e 93% of the MIT class of 2023 took partin UROP before

graduating

3,000+ MIT undergraduates participated in UROP
~60% of MIT faculty served as UROP mentors

$14,861,316 was allocated to support paid UROPs

65% of first-year students Earticipated in UROP
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Stanford Univ. PBL

Standford’s PBL stands for

- Problem; Project; Product; Process; People—Based Learning

— A curriculum that allows students to experience and create innovations through on-
the—job problems, projects, products, processes, and collaboration with colleagues.

— Thirty years ago, Stanford University itself asked, "How should the future
of education be different?” In response to this question, Stanford

o ing
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rocess::peop T SPONSORS CONTACT US

.qroiect:productip
prob\em.-PmJeCL'pr AEC PROJECTS

HOME ACTIVITIES PEOPLE

University introduced PBL in 1993.

Mission
Experience-based education that allows undergraduates, graduate students, professors, and
industry partners to collaborate, teach, and learn together through participation in problem-

solving education based on interdisciplinary convergence , and to produce products desired by

customers in the process of learning.
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Stanford Univ. PBL... Industry participation is active

Corporate Partnerships
Through the establishment of various industrial

partnerships, students are provided with experience
in solving real-world problems and projects

SPONSORS CONTACT US

A win-win for universities and companies

Companies also have the opportunity to showcase
i o : -~ = their companies to talent from the world's top
T " ﬁ;ﬂﬁ y universities and apply their creative ideas to their
businesses.

LacaSrazcus - U.S. and International Accreditation for
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In the Al era, education to strengthen connectivity with society is essential.

Creating value through cultivating talent that solves real-world problems

Vv Effect of PBL on Entrepreneurship by Strengthening
Industry-Academia Collaboration Education




Some numbers from Olin College of Engineering : Effects of PBL education

The Classes of 2020-2022 siXx months after raduation:

of Olin’s alumni are employed or in graduate school within six months of graduation
are employed or starting their own business

are currently in grad school

10 years after graduation:

have been involved In a startup venture

pursued graduate degrees

report that they love their jobs
<0Olin college of Engineering website>

feel valued in the workplace 55



Some numbers from Olin College of Engineering: ~ until now

Effects of PBL education

of alumni report that they love their job
venture

3006 92%

educators and business leaders have visited
Olin six-year graduation rate

<Olin college of Engineering website>
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Let's take a look at what Stanford and MIT, which
are introducing PBL as an educational method

linked to industry (society) in university education,

are producing results in startups.
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PitchBook Universities: Top 100 colleges ranked by startup

fO un d €IS https://pitchbook.com/news/articles/pitchbook-university-rankings  September 11, 2023

Great entrepreneurs can come from anywhere, but SOme universities have a truly
exceptional track record of attracting and producing future
entrepreneurs.

PitchBook's annual university rankings compare schools by tallying up the number of
alumni entrepreneurs who have raised venture capital in the last
decade(201 3~2023). The rankings are powered by PitchBook data and are based on
an analysis of more than 150,000 VC-backed founders.

The global list is below, broken down by undergraduate, graduate and MBA
programes, with filters for school size, location and public or private funding status.
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PitchBook Universities: Top 100 colleges ranked by startup

fou nderS https://pitchbook.com/news/articles/pitchbook-university-rankings September 11, 2023

Ranking University (2013-2023) Founder count [Company count] [Capital raised ]
—_— —
1 Stanford University 1,435 1,297 $73.5B
_ _ _
2 University of California, Berkeley 1,433 1,305 $47.5B
3 Harvard University Undergraduate JRELE 1,086 $51.8B
4 University of Pennsylvania 1,083 953 $234.0B
pr— S—— —
= Massachusetts Institute of Technology (MIT) 1,079 959 $46.0B
_ S A——
& Cornell University 856 807 $20.0B
7 00O Tel Aviv University 825 692 $26.3B

8 M University of Michigan 800 736 $25.3B

9 \‘./' University of Texas 742 677 $15.88B u

10 ZL ﬂ University of California, Los Angeles (UCLA) 639 6515 $17.2B
29




PitchBook Universities: Top 100 colleges ranked by startup

founders https://pitchbook.com/news/articles/pitchbook-university-rankings September 11, 2023

Ranking University  (2013-2023) Founder count Company count Capital raised
1 Stanford University 2,737 2,135 $127.2B
_— — ——————
2 I m == | Massachusetts Institute of Technology (MIT) 1,914 1,474 $75.2B
II _ —— _
3 w Harvard University 1,647 1,406 $75.98
4 BB University of Cambridge _ 1,156 961 $29.3B
LY
5 gE f University of California, Berkeley 1,105 906 $37.2B
& ,*-’,fEE'H University of Oxford 9817 827 $29.98
7 AR Columbia University 912 827 $27.2B
N
8 ,@ Carnegie Mellon University 682 559 $24.1B
9 Ei=  Imperial College London 678 561 $11.4B
10 Cornell University 595 507 $17.9B

60




PitchBook Universities: Top 100 colleges ranked by startup

founders https://pitchbook.com/news/articles/pitchbook-university-rankings

Ranking

]

10

~f % €

INSEAD

f,
:.'\.
£

University

(2013-2023)

Harvard University

[Stanford University ]

University of Pennsylvania

o m

Columbia University

Northwestern University

University of Chicago

Massachusetts Institute of Technology (MIT) ]

University of California, Berkeley

London Business School

Founder count

1,691

—

1,092

_

1,043

809

760

696

o))
n
‘ L

649

|

447

4086

[Company count]

1,562

e
553
_

962

739

712

662

604

|

580

|

413

378

September 11, 2023

[ Capital raised ]

$75.6B

—

$52.5B

_

$37.7B

$22.9B

$24.8B

$19.0B

$15.3B

—

$20.1B

_

$14.8B

$8.6B




What are the ways to create sustainable student entrepreneurship?

Although there may be qualitative differences, most universities that operate
entrepreneurship programs to promote entrepreneurship among college students
have the following programs in common: Providing systematic and stable
entrepreneurship education through dedicated professors with the ability to design
and operate entrepreneurship education programs, operating a systematic
entrepreneurship-related curriculum  through  the establishment of
entrepreneurship-related departments and majors, operating a entrepreneurship-
related convergence program combining various majors, and activating network
linkage activities not only with experts within the university but also with
entrepreneurs and experts outside the university, and actively utilizing external
experts for university entrepreneurship education, providing legal support related to
startups, supporting startup funds, providing startup space, etc.
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What are the ways to create sustainable student entrepreneurship?
| |

Although it is important for universities to operate various programs related to
entrepreneurship, what is even more important is to establish an educational
innovation platform that can lead to teaching innovation in major-related
classrooms where students spend the most time while attending college.

The best way to continuously lead students to entrepreneurship is to
expose them to real-world problems by having them carry out projects
given by companies or institutions through educational innovation

platforms such as Olin College of Engineering's SCOPE, Hanyang University's
IC-PBL, and PBL of Stanford and MIT.

63



What are the ways to create sustainable student entrepreneurship?

Class to Society(Labor Market, Startup, Social Innovator, etc.)!!!

Without lecture innovation, various slogans about educational innovation
have no choice but to remain just slogans. The reason that educational
Innovation is often just a slogan and cannot be applied in lectures is because
teaching innovation requires the instructor's efforts.

Regardless of the major, students can start a business right away based on
an idea while attending school or become competitive in employment
through educational innovation that solves real-world problems related to
their major.

Students who have received good training to solve real-world problems related
to their major through education such as PBL in university can also start a
business if they find a good business-related item at work after getting a
job at a company.
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THE GREATEST DANGER IN TIMES OKTUBULENCE>"™®

PETER DRUCKER [1909. 11. 19. ~ 200%. 11. 11.]
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Insanity

Doing the same thing over and over again
and expecting different results.

Albert Einstein (1879~1955)
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