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Future Literary

Futures studies is the systematic,
interdisciplinary and holistic study of
social/technological advancement,

and other environmental trends; often
for the purpose of exploring how
people will live and work in the future.

Future
Studies

Preparing Learners for
Success in the 21st
Century
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Ambiguity and Complexity the Next Generation of Business
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The Most Impactful World Events in Recent Years
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Future Work Skills WEF 2020

Digital
Literacy

Ageing
Society

easoning

Global
Connect

Digital

structure
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2025 - Half of the global workforce need re-education to acquire
the following working skills (WEF)

6. Leadership & social influencing impact §5E 1t &g &

7. Technology mastering ZERIERAESE

8. Design of technology and software £%&1F7 SERI8 RS FE

9. Positive thinking, adjustability & resilience TFE & EEMAEIME B EXEBEMER
10. Reflect, determine and solve mindset &z BB A4,( /1B 4

2. Active learning & strategy

1. Independent Thinking
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Adapt/Against

Slide rule (ZTEL ) Calculator (E1E.£3)
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THE METAVERSE

An infographic, generated by
ChatGPT, illustrating the Metaverse
as the infrastructure of a city.

It includes elements such as
digital roads representing data
networks, buildings as servers,
public spaces as user interfaces,
and virtual reality platforms as
transportation systems, all set in
a futuristic cityscape. This
visual helps depict how users
navigate, interact, and
experience a virtual world in L @ ® (& =
the Metaverse. '.1‘2.3; B ey o gy -z sk

Taneprreiattiom sariars staves yes reisukcnos
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An infographic, generated by ChatGPT,
illustrating Al as the inhabitants of a
Metaverse city.

It depicts various Al-driven entities
like chatbots, virtual assistants, and
interactive systems as characters
populating the city, performing roles
such as service providers, social
interactors, operational managers,
and creative contributors. This vibrant
and dynamic city scene captures the
bustling, advanced technological
environment of the Metaverse, filled
with Al characters interacting and
contributing to city life.
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A Century of Technological Development:

From Quantum Mechanics to Al & Metaverse (1/2)
Early 1900s:

* Birth of quantum mechanics, providing the theoretical foundation for future innovations.

1920s:

* Discovery of electronic band structure and band gaps, key for semiconductor technology.

1947- 48:

* Invention of transistors at Bell Labs in 1947, revolutionizing electronic devices.

* Introduction of the first programmed software by Kilburn in Manchester in 1948, marking the
beginning of software development.

1950s:

* Start of integrated circuits (IC), miniaturizing and enhancing the performance of e-devices.

* Emergence of transistor-based commercial computers, setting the stage for the computing
revolution.

* The term "artificial intelligence (Al)" was coined by John McCarthy in 1956.
1970s:

* Advent of personal computers (PCs), laptops, tablets, and the internet, significantly impacting
personal and professional lives.
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A Century of Technological Development:

From Quantum Mechanics to Al & Metaverse (2/2)
1980s:

* Introduction of wireless digital communication, further connecting the world.

1997:
* IEEE802.11 Wi-Fi 2 Mbps, enabling wireless access to the internet and data transfer.

2000 onwards:

* Rapid development and adoption of smartphones, VR (Virtual Reality), AR (Augmented
Reality), XR (Extended Reality), and next-generation wireless technologies (5G, 6G).

* Al (Artificial Intelligence), and the concept of the Metaverse start gaining traction.

2010s:

* Advances in computing power and algorithms facilitate significant progress in machine learning
and perception.

* Deep learning methods begin to dominate accuracy benchmarks due to the availability of
large data sets.

* Arise in affordable neural network technologies, spurred by improvements in cloud computing
infrastructure and the availability of research tools and datasets.

* Al research accelerates, becoming a central focus for the development of the future Metaverse.
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A historical account of Artificial Intelligence (Al)

* Early 20th Century: The formalization of logic and the invention of the
digital computer in the 1940s by Alan Turing and others set the stage for Al
research.

* 1950s - 1960s: The term "artificial intelligence" was coined by John
McCarthy in 1956.

* 1970s - 1980s: This period focused on rule-based systems and the
development of expert systems designed to mimic the decision-making
abilities of a human expert.

* 1990s - Early 2000s: Renewed interest in machine learning emerged, with
improvements in algorithms and an increase in computational power. Neural
networks began to be used for various applications, setting the stage for the
deep learning revolution.

* 2010s - Present: Al has experienced rapid growth thanks to advances in
deep learning, big data, and computational power. Al systems like GPT
(Generative Pre-trained Transformer) and image recognition technologies.
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30+ Al TOOLS

YOU GAN'T IGNORE FOR 2024

CATEGORY TOOLS

AI But R ChatGPT Google Bard @ Bing Al Claude

Video Creation --w-‘j HeyGen Veed.io Pictory

Images 2 @ Leonardo.ai Q —

Presentation iful.ai Decktopus

Research i <)) chateor

Prompt Writing ) o- Snack Prompt

OctiAl

Productivity i Notion Ai

y &ﬁm 9

Writing Wordtune @, [ Jasper Ai

000@.

| AL wont be abpe

700 (72 C/D//é&Z 70

Jasper

" Not anymore

Don't believe us? See for yourself in a
personalized demo for your team.
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MecKinsey Global Institute

Generative Al: How will it affect future jobs
and worktlows?

Al could shake up job market by 2030, inShort

. . . o Al Id 2 million job iti by 2030
McKinsey reveals list of sectors that will be could ause {2 milon obfrasitions b
" . sectors are expected to see growth
Impacted

. f tasks will adapt to Al technology changes

Alis set to cause significant changes in the job market over the next decade. According
to a McKinsey report, Al will lead to around 12 million occupational transitions by 2030.
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Jensen Huang of NVIDIA Keynote at COMPUTEX 2024

WAREHQUSE
ECOSYSTEM

NVIDIA BLACKWELL &
NVIDIA BLACKWELL PLATFORM

<

nVIDIA

> = that walk and computers that
L) A * roll you know around ”




Impact of Al and Metaverse
on Professionals

- Transformation & Adaption -
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Applications of Al

* Medical Al System

* Powered Fraud Detection

* Al in Manufacturing

* Alin Finance

* Al in Retail

* Autonomous Vehicle

* Alin Energy

* Precision Farming

* Al Music Recommendation ALKIC B [N PRSI ACHE ET TR
. ECODMCUTION

* Al Language Learning i

* Al in Education

* Al Cybersecurity

* Al in Biodiversity

* Al Legal Research

* Al Social Media Feed

* Al in Telecommunications

* Al in Smart City

* Al in Defense

* Al Mars Rover

ARRET BEIfmRERXE KRR
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Al Impact on
Management
Professionals

Key areas of impact and the need

for adaptation and skill acquisition:

Decision Making

Automation

Human Resource Management
Marketing

Supply Chain Management
Financial Management
Project Management
Strategic Planning

Customer Relationship

Management (CRM)
Ethical and Social Implications

ABRE - HFRE

Together we go far

SUFYEIDLY

TEAINICI PIAPPIN

TERER PN

JEAHLRES

EHICIAL
‘RULIBORFW

MANAGEMMENT L—---—\;\

e

PBJECT

AARGVHNICNS PLANDNEN

Sl // |MPPACT ON

e d| il MANAGEMENT

2 RCCTOMEN
&\\nsmmmarm TROI
bk ﬁtfc-e
R~

JINTANNG TRASOMLL
‘RAMGHHET
BAGOHENT

a

TEOHAL DOSECMER RROGO TIG

IINLRRS MERKIRC: POUR

SPATONL IUNAS POGMSELATIC
ELLVCRTATANT RANTHUITDING

B 37 5 PR R i@ K2

NATIONAL YANG MING CHIAO TUNG UNIVERSITY




°  LEGIAL PROFESSSONS MOST
Al Impact on LIKELY TO BE REPIACED BY Al

Legal A o - o U T off Qﬁ
Professions I A e T N,

DECUMT REVORD DEBUMNT NETEE LEGAL REEARCH CONIRAT ANTEASH

Most likely to be replaced:
B Document Review and
Due Diligence

B Legal Research
B Contract Analysis
B Basic Legal Drafting

Least likely to be replaced:

@ Trial Lawyers and Litigator

@ Negotiators and Mediators

@ Legal Strategists and Advisors
@ Specialized Legal Consultants

“HTE
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Al Impact on
Medical

Key Challenges Drug Continuous

Professionals & Discovery and Learning and

Opportunities Development Research

Al's ability to automate routine

tasks, such as analyzing D; . Telemedicine Ethical and
medical images or managing A'qgnos"c and Remote I_egql
large datasets, allows medical ssistance

Monitoring Considerations

professionals to focus on more
complex and nuanced aspects
of patient care. However, this
shift may lead to changes in job
responsibilities and a reduced
demand for certain technical
roles.

Personalized Administrative

Treatment Efficiency
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https://www.ted.com/talks/alex_luebke_vivek_kumbhari_how_you_could_see_inside_your_body_with_a_micro_robot?trigger=30s&subtitle=en

Al Impact on
Finance
Professionals
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WORLD OF

. Al FINANCE

Artificial Intelligence

AUTOMATION AND
DATA PROCESSING

A decentralized &
distributed ledger technology

AP is o set of rules that allows
one soffwore opplication to
intercct with ancther

Application
Programming r:lierfﬂce

Al that automates repetitive

and rule-bosed basks Robotic Process

Simulation of human intelligence processes
by modchines, especially computer systems.

I
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AGE

Avrtomatic Speech Spoken Language
Recognition

imbo Tesxd

Generative

Pre-trained Transformer

Generol-purpose language
models that can per a
broad range of tasks

peech

Al specializing on comwerti
writhen haxt into spoken words

Avutomation
OCR is technology that 1 Y _.l" Al trained on wast omounts of
et et Optical Character Large Language et e Inde i d e
Recognition é B D Model
. tralized i . e Jk — Enable bers to
S e e Data ] Natural S Rl
consolidating diverse wgre Langua ond generate humon
data sources Howusing DATA AMNALYSIS Processing language
AMND MODELING L

ES
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i Learning MNeighbors
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Used for classification -
g. rogression onalysis Support Vedtor Principal
ndi I
Wi perpicaer Machines = = vt
bebween data points Analysis

Used to reduce the
dimensionality of
data by transborming
it inho @ new set of
variables

Process of cireg sensitive Classification
ta with unigque
identification symbols that
retain oll the essential
information about the data

o e

assumption of

Classifies data points
independence

an the
majority wote of their
k-neanest neigh

Secure & transporent finoncial ransocticns.,

smart contracts, & reducing frawd, Credit Scoring, Algorithmic Traoding.

Doto exchange between aopplications, Time-Series Anabyis, Stock Price Prediction.
Realtime market dotc, Poyment Processing

4 Credit Risk Assessment, Porticlic Optimizalion.
and Yalidatio

Cusiomer Segmentation, Anomahby Defecticn.

cand e Information Extroction, Sentiment Analysis

Unified Data Storage, Business

t . Rizk Manogement, Feature Exroction
Inrelligence, Reguloton: Complionce.

technique with an

among predictors

L

‘ Clustering

Epoch

Techriicges thot groups
s'ml:aulct data paints
e beiaad: i
certain fectures or

achteristics

A single pass through
the enl:g datoset during
machine leaming
training, used to update
the model's waights

Organizfs caba inha

'Ed[-dus*;ers_b‘:r
L repea e assigning
K-Means data points fo the

nearest clusher center

A pair of neural metworks
that work against each other
to create realistic data

resembling a certain datoset

FINANCE USE CASES

Analyze morket dofa, predict patenns.
Synthelic Dok (Genemtion, Anomoaly: Detecticn:
Risk Management, Customer Segmentalion
market Segmentation, Froud Detection

Model Training, Algorithmic Troding

Market Segmenaticn, Frowd Detection

Is a specialized orea of
ML that uses deep neural
s 1o leam complex
representations of dota.

Transcription Services, Customer

Service Call Analysis

Automated Conlent Goneration,
Customer Support Chatbhods.

Audio Finoncicl Reparts,
T

vy - Platificoticons.

ment Anchysis,
ureend Summanoation

Chaotbots for Customer Support,
Fravd Detection

.




Al Impact on

Microelectronics
(Generated by ChatGPT)

A list of the key points here:

ATRE -

Advanced Semiconductor
Technologies

Integrated Circuits (IC) Design
Edge Computing
Neuromorphic Computing

3D Packaging and Integration
Wearable and Implantable
Devices

Quantum Computing

H=:=7 o
ZN=T RV
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Senisrecoion Techologies

Neuromopohic Computing

Edde Comjuiting

Advanced
Senttrocener Techrologies

Edge Compiting

Edge Computing
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Wearable & Impenatal
Devicees
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Al Impact on
Computer
Science
Professionals

This illustration highlights the
dynamic and innovative
environment where diverse
professionals are engaged in
coding, programming, and
collaborative discussions,
supported by Al-driven tools and
automation. This image captures
both the technical and
collaborative aspects of their
work in an Al-enhanced setting.

e ' 1
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Skills Required for Computer Science Professionals
in the Al Era

Hard and Specialized Skills m

* Technical Skills * Work Efficiency and Productivity
* Machine Learning * Innovation and Research
* Deep Learning * Ethical and Social Implications
* Natural Language Processing * Continvous Learning and
(NLP) Adaptation
* Data Science * Communication and Interpersonal
* Programming Skills
* Interdisciplinary Knowledge: * Global Perspective
* Mathematics and Statistics * Passion and Enthusiasm

* Domain-Specific Expertise
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What are Soft Skills?
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LinkedIn Learning

. Communication . Analytics

6
The 2024 . Customer service 7.
M OSt . Leadership 8. Sales
| Nn- Dem (@ | nd . Project management )
S kﬂ] S . Management 10. Research

Top skill of the moment: Adaptability

. Teamwork

. Problem-solving

Linked [} Learning
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簡報者
簡報註解
LinkedIn published this table in 2024


The Six C's | 21st Century Lifelong Skills | &

www.timtoknow.com

s 3
Ciritical Thinking- R 5
and-Doing Q Creativity L-,;J Collaboration ﬁx’kﬁ\

Component Skills Component Skills Component Skills
Problem-solving, Research, Analysis, New knowledge creation, "Best Fit" Design Cooperation, Compromise, Consensus,
Project Management, etc. Solutions, Artful Storytelling, etc. Community-building, etc.

Bl 7

‘Qf r{; _] Careerand €
Communication = Computer Literacy “— Learning Self-Reliance
Component Skills Component Skills Component Skills
Crafting Messages and Using Media Effective use of Electronic Information and Managing Change, Lifelong Learning and

Effectively. Knowledge Tools. Career Redefinition,

i8] =iV #HE/BEXE2E
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簡報者
簡報註解
6 Cs


Macro-View of Soft Skills DI XKE@BFEHE

v’ Behavior 175
v Expression I<IA

v Attitude R
v Character  maf&
v Values B8
v’ Expectation E1E
v’ Culture XAE

ATRE - £FRE
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v Mechanism %l

v Policies EL TR
v Organization ZH %8
v Products = m
v Labor 515

v Infrastructure £
v Power/Strength Bl /]
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Micro-Practices of Soft Skills LU/NEQESHE

» Loving, forgiving, respective, sincere attitude
—BEL - B8 EE - KRB
> Equal, embracmg, Iaw-qbldlng, humanistic mindset
—EFE - BE - 95 - BEAXERBHE
> Open, innovative, positive, active-learning motivation
—TER - BIFr ~ 18R - 2RI
» Character, values, practices, attitude being gracious & elegant
—fEmiE ~ BE 17/ RERHHE

IILu
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How to nurture Soft Skills?
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Diverse Ways to Learn

v'Courses & Training aRTERIZR | [v Activities R
v'Learning by Doing P2 | | Self-learning SR EE
v'Learning how to Learn 2E 2 & | [/ Lifelong learning BB

v Explore Learning RZEHEB | |v Team work ExSF
v'Healthy Living fEBREE| | Communication 3 A
v'Culture Engagement X {EZEHl| |/ Lead and serve A E R 75
v'Global Experience FFREERE | | v Civic responsibility ZLEKEE

Everyone is a Teacher

AAZZEEM
B 37 5 PR R i@ K2
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Everywhere is a Classroom

EEEHE
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Key Elements of Nurturing Soft Skills

>|s the Mean, not the End =BEMIEBMW
> |s Sustainable, not Instant = K& MmIETERX
»>|Is the Whole, not the Parts =XEmIERE
»|s Inner Growth, not Superficial =A{EmMmIEIMR
>|s what one Does, not Knows =R ITMIEF A
>Is Spiritual Sublimation, not Solidification EF M IEEE
»>ls Self, not Pretentious =BEMmMIERIE
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International

Interpersonal, Scope,

Cooperation, Exch i ' i
o xchange Equip special skills,
Attentive Resilience
Discipline
Interpersonal, Scope, Learning

Develop

Responsibility, \ broad interest

Extra-
Curriculum;

General Ed

niern-

]

Communicate, Co-op,
Problem-solving,

z -
Resilience ‘ Communicate,
Cooperation, Team
Communicate, Co-op, Cross discipline

Problem-solving, Perseverance, .46‘(;\“5
Resilience NS

W o

\ \eo‘(\

Interpersonal, Co-op, Maijor &

_ Minors
Problem-solving Yy,
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Purposes of Learning

Universities, Companies, Life-long Learning, Society Responsibilities
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Goals of education

Should the useful in life, or should virtue, or should the

higher knowledge be the aim of our training? - Aristotle

The goal of education is to produce educated and civilized person.

BE—BEREFTRT PA
This requires an integration of learning of hard and soft skills.
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University Must Provide Students with
Whole Person Education Programs

Hard Skills (Specialty Learning)

[1Specific knowledge, techniques, theories, training etc. in a given
specialized discipline/major

Soft Skills (Liberal Arts Learning)

[10ther abilities and practices, virtues and attitude as outlined

Smart Power = Hard Skills + Soft Skills

AERE - HBRE @ﬁﬂ%ﬂﬁf&iﬁx%
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4 Important Components of Education

Disciplinary
Education

General Research &
o Educatlon Internship
I R % Educatlon
| Y %7
|
v
Liberal Arts E \ /
Learning Community
. & Peer
(Soft Skills) i :
WEH ‘ ugatlon
= HERKT
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Virtual Learning & Hybrid Learning
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The Evolution Approach of Education Industry

Demand-driven Hi-Tech-driven

approach approach
e Education- e Vision, * Hi-Tech-lead
oriented ideology,
insight,

curiosity .

Slide rule (515 )
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g Combines virtual learning with real-person interactions
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Some Advantages in Virtual Learning

Collaboration

Diverse Learning Resources

Accessibility

Personalization Data-Driven Insights

Global Perspective

Scalability

Cosi-Effectiveness

ABKE - HERE B 37 5 PR R i@ K2
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» Enhancing Active Lifiening
Communication Exercises
Skills in a Virtual
Environment Virtual
Communication
TEERIRIRD Training

H{EEEIRIS

Utilize Breakout
Rooms

ABKE - HERE
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簡報者
簡報註解
Active Listening Exercises: Practice paraphrasing and summarizing during virtual conversations to demonstrate understanding.
Nonverbal Communication Awareness: Pay attention to subtle cues like tone of voice and facial expressions, especially during video conferences.
Virtual Role-Playing Scenarios: Conduct virtual simulations to practice interpreting body language and maintaining eye contact.
Feedback and Reflection: Seek feedback on nonverbal cues and reflect on personal communication styles.
Virtual Communication Training: Offer workshops focusing on nonverbal communication skills.
Utilize Breakout Rooms: Use breakout rooms during virtual meetings for small group discussions.



#

» Nurturing
Practical Skills
in Virtual
Environments

EERIRIED

58 BEI51NEE

ABKE - HERE
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Virtual Laboratories

and Simulations

Interactive Virtual
Workshops

Remote Internships

Digital Maker Spaces

Coding Environment

Virtual Field Trips

Gamification and
Serious Games

Project-Based
Learning

Peer-to-Peer Learning

Networks

Digital Art and Design
Tools

B 37 5 PR R i@ K2
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簡報者
簡報註解
Virtual Laboratories and Simulations: Utilize VR and simulations for immersive learning experiences.
Interactive Virtual Workshops: Organize sessions with multimedia elements and real-time feedback.
Remote Internships: Offer project-based learning opportunities for practical experience.
Digital Maker Spaces: Foster collaboration on DIY projects in virtual communities.
Virtual Field Trips: Organize immersive experiences using multimedia platforms.
Gamification and Serious Games: Integrate educational games into virtual environments.
Project-Based Learning: Facilitate collaborative projects using virtual collaboration tools.
Peer-to-Peer Learning Networks: Establish online communities for knowledge exchange.



Physical
> Chq"enges Presence and Social Skills and Physical Fitness
‘h Virtual BOdK qur!guage Networking and Wellness
eading
Learning
. Conflict -
335] Tactile and - Adaptability and
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Physical Presence and Body Language Reading: Interpret subtle cues like body language, particularly challenging in virtual settings.
Tactile and Kinesthetic Skills: Hands-on tasks may require in-person experiences.
Empathy and Emotional Intelligence: Building rapport may be more effective face-to-face.
Social Skills and Networking: Networking skills may benefit from real-world interactions.
Conflict Resolution and Negotiation: Face-to-face communication may be essential for trust-building.
Physical Fitness and Wellness: Offline experiences may be optimal for physical exercise and mindfulness practices.
Adaptability and Resilience: Navigating real-world challenges fosters adaptability more effectively.
Cultural Immersion and Global Citizenship: Authentic experiences enhance cultural competence better than virtual simulations alone.
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Learning of El in the Virtual Environment
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Hybrid Learning Models: Blend virtual and in-person experiences for a comprehensive education.
Supplemental Offline Activities: Offer hands-on workshops and internships.
Simulation-Based Training: Develop immersive simulations for realistic skill practice.
Experiential Learning Opportunities: Encourage participation in real-world projects.
Emotional Intelligence Training: Provide specialized workshops for emotional intelligence development.
Cross-Cultural Experiences: Facilitate cultural immersion programs and international exchanges.
Peer Learning and Mentorship: Foster peer support groups and mentorship circles.
Continuous Feedback and Reflection: Encourage ongoing self-assessment and feedback.
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Combines the Best of Both Worlds: Leveraging the strengths of both environments, it offers the richness of face-to-face interactions along with the convenience and scalability of virtual platforms.
Flexibility and Accessibility: Virtual components provide flexibility in time, location, and pace, accommodating diverse learning styles and preferences.
Enhanced Engagement and Interaction: In-person interactions foster deeper engagement, collaboration, and communication skills development, which may be more challenging to replicate virtually.
Real-World Application and Practice: In-person experiences offer practical application and hands-on practice of soft skills in real-world contexts through activities like role-playing exercises and internships.
Cultural and Social Integration: Facilitating cultural immersion and social integration, in-person interactions promote cultural awareness, empathy, and interpersonal connections beyond virtual boundaries.
Personalized Learning Experience: Tailored to individual needs, preferences, and goals, a hybrid model allows participants to choose from a variety of learning modalities and resources.
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Emphasize Emotional Intelligence: Focus on understanding and managing emotions, alongside empathy.
Utilize Virtual Reality (VR) and Simulations: VR offers immersive environments for practicing communication and teamwork.
Adapt to Remote Work Dynamics: Develop skills for effective communication and collaboration in virtual environments.
Personalize Learning Experiences: Utilize AI-powered platforms for tailored learning experiences.
Integrate Soft Skills with Technical Training: Combine soft skills training with technical programs to create well-rounded professionals.
Emphasize Continuous Learning: Prioritize resilience and adaptability to navigate changing job roles and industries.



Conclusion
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