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Hype Cycle for Emerging Technologies, 2016
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Hype Cycle for Emerging Technologies, 2017
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Three Trends

Al Everywhere
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Hype Cycle for Artificial Intelligence, 2017

On the Rise

— Human-in-the-Loop
Crowdsourcing

Al-Related C&SI Services
Artificial General Intelligence
Algorithm Marketplaces

Artificial Intelligence for IT
Operations (AlOps)
Platforms

Deep Reinforcement
Learning

Neuromorphic Hardware

Natural-Language
Generation

Bots

Conversational User
Interfaces

Digital Ethics

At the Peak

— Deep Neural Network ASICs
Level 3 Vehicle Autonomy
Smart Robots

Graph Analytics
Prescriptive Analytics
Virtual Assistants

Deep Learning

Machine Learning

NLP

Autonomous Venhicles
Intelligent Apps

Cognitive Computing
Computer Vision

Level 4 Vehicle Autonomy
Commercial UAVs (Drones)
Predictive Analytics
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Web Courseworks -- Jon Aleckson
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_ William and Flora Hewlett Foundation in 2010
Deeper learning

« Educational outcomes
— Mastery of rigorous academic content

— Development of critical thinking and problem-solving
skills

— The ability to work collaboratively

— Effective oral and written communication

— Learning how to learn

— Developing and maintaining an academic mindset

11



Partnership for 21st Century Skills (P21)
Four Cs

 Critical thinking and problem solving,
« Communication,
« Collaboration

Creativity and innovation

Core Subjects And .
Life and 21st Century Themes Information,
Career Skills Media, and
Technology

Skills

Standards and
[ Assessments

Q”mun and Inilrl.lf‘-l/

Professional Development

Learning Environments

Figure 1 - P21 Framework for 21st Century Leaming
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Higher-Order Thinking Skills (HOTS)

« Skills involving analysis, evaluation and synthesis (creation
of new knowledge) are thought to be of a higher order,
requiring different learning and teaching methods than the
learning of facts and concepits.

Analyze Evaluate Create

Apply

Understand

Remember

Categories in the cognitive domain of (Anderson & Krathwohl, 2001)



AI100 timeline

In his famous paper
19 5 0 Computing Machinery
and Intelligence, Alan Turing posits
that computer programs could think
like humans and proposes a test

to ascertain whether a computer's
behavior is “intelligent.”

19 5 Stanford computer
scientist John
McCarthy, above, convenes the
Dartrmouth conference on “artificial
intelligence,” a term he defined. At this
conference Herbert Simon and Allen
Mewell demonstrate a program that
uses artificial inteliigence to prove
theorems in Principia Mathematica,
by Bertram Russell and Alfred North
Whitehead about logical foundations of
mathematics, Simon and Newell also
start work on computerized chess.

196 2 Arthur Samuel, an |BM
computer scientist
who |later became a Stanford professor,
creates a self-leaming program that

proves capable of defeating one
of America's top-ranked checkers
champions,

1965-1970

Swanford resesrchers Ed Feigenbaum,
seated above, Joshua Lederberg, Bruce
Buchanan and Carl Dierassi create
DENDRAL, the first “expert system.” it
creates scientific hypotheses about
molecular structure using measured data.

1970-1980

Researchers develop more expert
systems with applications to biology,
medicine, engineering and the military.

1973 SRI's Artificial
intelligence Group
creates Shakey the Robot, which
crosses an obstacle-filled room
autonomously using vision and
locomotion systems. Shakey is the
Computer History Museum's iconic
exhibit for Al and Robotics.

199 IEMs Deep Blue beats
world chess champion
Garry Kasparov in @ six-game match,

capping what Simon and Newell started
four decades earlier.

20 00 Statistical machine
leamning research that

began in the 1980: achieves widespread

practical use in major software services

and moblle devices.

20 05 Computer scientist

Sebastian Thrun,
above, and a team from the Stanfard
Artificial Intelligence Laboratory build
a driverless car named Stanley. It
becomes the first autonomous vehicle
to complete a 132-mile course in the
Mojave Desert, winning the DARPA
Grand Challenge. Stanley is nowaon
exhibit in the Smithsonian.

20 0 Computer scientist
Eric Horvitz assembles

an AAAI study group on long-term Al

futures, which holds its final mesting at
Asilomar In California.

2 0 1 IBMs Watson
supercomputing
system beats the two best human
players of the TV game show Jeopardy,
demanstrating an ability to understand
and answer the types of nuanced
guestions that had previously
bedeviled computer programs.

20 1 Stanford accepts

proposal to host
One-Hundred-Year Study on Artificial
Intelligence.

[See AlTopics.org fora complete and
authoritotive timeline. )



Definition of Artificial Intelligence

« Nils J. Nilsson: Artificial intelligence is that activity devoted to making
, and intelligence is that quality that enables an
entity to and with foresight in its environment

« Wikipedia: Artificial intelligence (Al) is intelligence exhibited by
machines. In computer science, the field of Al research defines itself as
the study of " " any device that perceives its
environment and takes actions that maximize its chance of success at
some goal. Colloquially, the term "artificial intelligence" is applied when
a machine mimics "cognitive" functions that humans associate with
other human minds, such as " "and " "

« Gartner: Artificial intelligence is technology that appears to emulate
typically by , coming to its own
conclusions, appearing to complex content, engaging in
natural dialogs with people, enhancing human cognitive performance
(also known as cognitive computing) or replacing people on execution of
non-routine tasks.



Al effect / Odd Paradox

« Al brings a new technology into the common fold, people
become accustomed to this technology, it stops being

considered Al, and newer technology emerges -- Pamela
McCorduck, 2004

* Al is whatever hasn't been done yet -- Tesler's Theorem

o [fIt Works, It's Not Al: A Commercial Look at Artificial
Intelligence startups -- Eve M. Phillips, 1999

« Al does not “deliver” a life-changing product as a bolt from
the blue. Rather, Al technologies continue to get better in a
continual, incremental way



Wikipedia

Artificial general intelligence (AGI)

 the intelligence of a (hypothetical) machine that could
successfully perform any intellectual task that a human
being can.

* Artificial general intelligence is also referred to as "strong
Al", "full Al" or as the ability to perform "general intelligent
action”.

— "applied Al" (also called "narrow Al"or "weak Al"): the use
of software to study or accomplish specific problem
solving or reasoning tasks.

— Weak Al, in contrast to strong Al, does not attempt to
simulate the full range of human cognitive abilities.



Wikipedia

AGI: Requirements

reason, use strategy, solve puzzles, and make judgments
under uncertainty;

represent knowledge, including commonsense knowledge;
plan;

learn;

communicate in natural language;

and integrate all these skills towards common goals.

the ability to sense and act in the world where intelligent
behavior is to be observed.



Wikipedia

AGI: Operational definitions

* The Turing Test (Turing)
« The Coffee Test (Goertzel)

— A machine is given the task of going into an average
American home and figuring out how to make coffee. It has to
find the coffee machine, find the coffee, add water, find a mug,
and brew the coffee by pushing the proper buttons.

« The Robot College Student Test (Goertzel)
— A machine is given the task of enrolling in a university, taking

and passing the same classes that humans would, and
obtaining a degree.

 The Employment Test (Nilsson)

— A machine is given the task of working an economically
important job, and must perform as well or better than the
level that humans perform at in the same job.



Components of Al

Knowledge Reasoning(Processing)

‘. User Modeling

Cognition Model

. . = Planning

*  Object Model *  Process Learning (How) = Leaming Methodology
* Environment Model = Knowledge Learning (What) = Recognition

= User Model . . / = Ontological Reasoning
= Ontology Engineering .

Inference Methodology
Uncertainty Reasoning

Inference Engine
Self-Adapting
Reconfigurable
Architecture

Ontology Managemént
| System \\
| = Ontological Service

= Task Manager . .
> = Cognitive Architecture
. ﬁgen: érch ';?Ctlt‘.re = Ubiquitous Architecture
gent Loordination = Evolutionary Architecture
* Middleware

chitecture (Platfo



Al for Education

» Teaching Robots

— Ozobot: teaches children to code and reason deductively
while configuring it to dance or play based on color-
coded patterns

— Cubelets: teach children logical thinking through
assembling robot blocks to think, act, or sense,
depending upon the function of the different blocks

— Pleo rb: a robot pet that helps children learn biology by
teaching the robot to react to different aspects of the
environment

22



Al for Education

* Intelligent Tutoring Systems (ITS) and online learning

— Why-2 Atlas: supports human-machine dialogue to solve
physics problems early in the era

— Duolingo: provide foreign language training using
Automatic Speech Recognition (ASR) and NLP
techniques to recognize language errors and help users
correct them

— SHERLOCK: teach Air Force technicians to diagnose
electrical systems problems in aircraft

— Educational Testing Service and Pearson:
tools to co-grade essays in
standardized testing

— Personalized tutoring

23



Al for Education

* Learning analytics

— Current projects seek to model common student
misconceptions, predict which students are at risk of
failure, and provide real-time student feedback that is
tightly integrated with learning outcomes

— Recent work has also been devoted to understanding
the cognitive processes involved in comprehension,
writing, knowledge acquisition, and memory, and to
applying that understanding to educational practice by
developing and testing educational technologies.

24



] Francois Bouchet, UPMC
Al for Education

* Assessments
— Just-in-time assessments
« Today: LA can predict if a student will fail or drop-out
* Tomorrow: how motivation and engagement varies
— Tracking learning progress
» Today: is the answer right/wrong?

* Tomorrow: why? What type of mistakes? What
emotional state?

— Stealth assessments:
« Today: short quizzes, final exam

* Tomorrow: assessing while learning is happening
(e.g. through a collaborative project)

25



Benefits

» Students
— Learning outcomes
* Educators
— Productivity & Insights
* Qrganizations
— Scalable High Quality Education
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Al and the future of education systems

* Problem-Based
Learning
— Finding drastic new

solutions to existing and
new problems

 |mmersion

— Real-time decision
making over longer
periods of time

 Simulation

— A safe environment to
experiment, fail and try
again

Bernhard Schindlholzer

Problem
Based Learning

The
Future of
Education
Immersion Simulation
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From e-learning to digital learning in one generation

Josh Bersin, Deloitte

Evolution of L&D Has Been Blindingly Fast

We are here

E-Learning Talent Continuous Intelligent
& Blended Management Learning
Formats Course Catalog Learning Path Video, Self-Authored y;g;zi';e:\;?g;% 5
Online University Career Track Mobile, YouTube Courens Bvarvinhore 5..
| = &
. Instructional Design Blended Learning 70-20-10 Design Thinking 7]
PhllO.SOphy Kirkpatrick Social Learning Learning Experience = _En-
=
| ® g
o3
Users Self-Study Career Focused Learning On Demand Everyone, All the Time, =3 g
Online Learning Lots of Topics EmbeddedLearning Everywhere g S
| | ° 5
®
Svstems LMS as LMS as Talent LMS as Experience LMS invisible =
y E-Learning Platform Platform Platform Data Driven, Mobile i

M
1998-2002 2005 2010

B (Chrli -

2020

© Bersin by Deloifte

30



Learning analytics

« the measurement, collection, analysis and reporting of data
about learners and their contexts, for purposes of
understanding and optimizing learning and the
environments in which it occurs

« Workflow of Learning Analytics Systems

Data

Learning & -

Teachii Data. Processing Analyzing Visualization
Ing Collection &

Activity

Storing

Feedback &
Recommendation

Privacy and Data Protection Policy




Reference model

* an abstract framework or domain-specific ontology
consisting of an interlinked set of clearly defined concepts

« a standard model used to specify system requirements in
an implementation- independent manner

Input data items for learning analytics |

“1

@arning & Teachi@

Activity * lecture
+ material

* learning tool

* Reading + quiz/assessment —_
+ Lectures + discussion forum .

*+ Quiz * message Dat«’:!' Data Procgssmg & |__

+ Projects » social network Collection Storing

« Homework * homework

\ 4

+ Media + prior credit

. Tutoring e achievement Frerereerserss s e e, .
+ Research + system log secured data exchange 77N :
* Assessment | | .. 5/ Privacy |

+ Collaboration \ Policy
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« Social Messaging

« Scheduling
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Outcomes from learning analytics



3-Levels of Learning Analytics in Adaptive Learning

Mc

i Analytics Levels
Education
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L ]
®
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.(-é
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.
L
®
®
®
L
.............................’
Insight

Al Essa- Vice President , Research and Analytics, McGraw-Hill
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Conclusion

« Al does not “deliver” a life-changing product as a bolt from
the blue.

» Rather, Al technologies continue to get better in a continual,
iIncremental way

* Al + LA will be more and more important in years to come

« Potential need & benefits to more focus on collaboration of
human and machine. (mixed human-computer collaboration
and mixed-initiative systems)



