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Al in Hong Kong classrooms

Me: How was Al education in your school?

Teacher A: | used Al in my teaching — adopted technology to collect student data and change
how I teach.

Teacher B: | taught STEM lessons in my school. My students were able to use some devices for
creating smart homes and robot football players, so my students can learn how to apply.

Teacher C: In Computer Studies lessons, we taught our students to code Al applications.
Me: Were your students sensitive to the ethics around the data collected from their work?

Teachers: ....




Al in Hong Kong classrooms
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Different technology-related initiatives

STEM education
(what skills the society expects our

students to have) Al Education
(where we live)

IT in Education

(How we learn now)
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Hong Kong Jockey Club Charities Trust’s Technology Education
Programme Highlights
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Al curriculum development

"New to K12 teaching

=Abstract Terms

"Coding and programming?

"Including Mathematics?

=*Ethnics




Al Curriculum is coming to our junior
secondary school level.

What will it include?




Identification of key concepis and Acquisition of the ahilities to design,

the impact of Al thorough eye- development and imegrate
caiching, illustrative applications, component Al technologies into
especially usage contexis of local end-to-end sysiems

relevance.

AWARENESS QUi Ralcla INTERACTION ALl 38 ETHICS &

MENT IMPACT
Awareness of the history, background Experimentation of Al Exploration of Al topics and case
and development of various types of Al technologies in AI Lab studies to promote social good,
technmologies {corresponding to illustrate tramsformative effecis
different subseis of imdelligence: the fintwe of work, and reflect on
machine perception, undersianding, ethical useof Al

reasohning, etc.)




Modules \ Teaching Units (x) Ethics and Knowledge
Impact
X X X . .

X X X X X

facial privacy issuesin  image formation, demo of facial  build a simple

recoghition  video surveillance  representation recognition object / shape

- and recognition recoghizer
4. "Hear X X X X X
X X X X X
X X X X X
X  Beginner Units (BU) X  Intermediate Units {IU) X  Advanced Units (AU)

55 modules divided into three levels for schools to flexibly adopt:




Curriculum development cycle

6 Pioneer Schools
Curriculum design
Pilot run

Phase 1 (2019-20):

Building prototype

e 12 Participating Schools
e 4 classes per school
120 students per school

Phase 2 (2020-21):
Testing and refinement

Phase 3 (2021-22): e 20 Participating Schools
Module launch and e 8 classes per school
Scale up e 240 students per school
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Co-design process

/

During the
(o Module drafted N ( curriculum Meeting

After confirming the
-

e Further edit the A content "« Notes for teaching
resources to address and learning

~

objectives

* Module quizzes

¢ Revise the objectives

e Suggested Al tools the comments from _ _ e Feedback and
e Questions to teachers ar'ld outcomes the meetings * Instructional designs improvements
e Discuss the use of the including learning
tools activities for the Al
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Teacher training

=*Knowledge about how Al can be applied to solve real-world

— T
problems constitute the technological knowledge and the // Technological \\
authentic problem that students will be engaged to solve. / Pedagﬁgmd‘;‘;“‘e“t \
(TPACK)

= Knowledge about the teaching and learning strategies to / \
engender creative and critical thinking, as well as develop Fechnologica Technologica \
good communicative and collaborative skills, constitute the [ fedagogieal Content
pedagogical knowledge.

Technological
Knowledge
(TK)

Knowledge
, (TPK) (TCK)

= Knowledge about subject matter (esp. different facets of Al)
involves constitute the content knowledge to be applied.

\ Pedagogical Content ,
Knci\gllg)dge Kncz\gléijge
"How these three forms of knowledge are synthesized to \ /
produce the Al-specific curriculum unit constitute the Al-PCK \ medagogion /
design process. N\ ontent /
\ nowledge /
(PCK)
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An example of co-design
process: Definitions of Al




Definition of Al

=“An attempt to find how to make machines use language, form abstractions and concepts, solve kinds of
problems now reserved for humans, and improve themselves.” [McCarthy, 1955]

=”The science of making machines do things that would require intelligence if done by men” [Minksy, 1968]

=“The theory and development of computer systems able to perform tasks normally requiring human
intelligence.” [The English Oxford Living Dictionary]

=“the science and engineering of making intelligent machines” John McCarthy, first coined the term Artificial
Intelligence in 1950

=“Al is whatever hasn’t been done yet.” Douglas Hofstadter quoting Tesler’s Theorem
sAl = programming?
=Data is the new code

=Al=Big Data + Machine Learning + Cloud Computing




machine learni

translation

natural language

classification & clusterin rocessing (NL

information extraction

",

eech to text cph & ;
- speech [ Artificial Intelligence

text to speech } ':A“
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planning, scheduling &
optimization

image recognition

- vision
machine vision




Al= Big data + Machine learning + Cloud computing
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More examples

Prerequisite knowledge or not?




Modules \ Teaching Units (x) Ethics and Knowledge
Impact
X X X . .

X X X X X

facial privacy issuesin  image formation, demo of facial  build a simple

recoghition  video surveillance  representation recognition object / shape

- and recognition recoghizer
4. "Hear X X X X X
X X X X X
X X X X X
X  Beginner Units (BU) X  Intermediate Units {IU) X  Advanced Units (AU)

55 modules divided into three levels for schools to flexibly adopt:
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from tensorflow import keras #IE A\KERASIEZE
import numpy as np
(x_train, y _train), (x_test, y test) = keras.datasets.mnist.load data() #EEAKERASTMNISTEUE (60000328 x 28MIEHHFEERESD)

X_train = x_train.reshape((x_train.shape[@], 784)) / 255 ##EEEHE 5108
x_test = x_test.reshape((x_test.shape[0], 784)) / 255

y_train = keras.utils.to_categorical(y_train, 10) ##|fone Hot Encoding EEEF
y_test = keras.utils.to_categorical(y_test, 10)

#EHF &

model = keras.Sequential()
model.add(keras.layers.Dense(100, activation='relu', input_shape=(784,))) #EE& N\ JEA1004H4E T [k LIRELUASHE B EL
model.add(keras.layers.Dense(80, activation='relu')) #%_fE ZsefE¥
model,add(keras.layers.Dense(39,
model.add(keras.layers.Dense(49, JC
model.add(keras.layers.Dense(1@, activation="softmax')) #8&tE 4 5Ll10fEE4E

JeEtH & ERFHHE

sREMERE [$EAE=0.25]

model.compile(loss=keras.losses.categorical_crossentropy,

optimizer=keras.optimizers.seD(1r=0.25),
metrics=["accuracy'])
model. summary()

model.fit(x train, y_train, validation data=(x_test, y_test), batch size=10®, epochs=10, verbose=1) #FEiE# NIE T LEF
loss, acc = model.evaluate(x_test, y test, verbose=1)
print('Final Loss=%.4f, Final Accuracy=%.4f' % (loss, acc)) #EEiHElEAVERRE

*EAMRETNE B RETHRH
prob = model.predict(np.array([x_test[0]]))

print(*F—EBRGIFHRESER: ")
import matplotlib.pyplot as plt




Global and local issues




Canada issued a directive on automated Germany'’s Ethics

decision-making to ensure decisions Commission on Serbia’s National Assembly enacted a new

made by automated systems are Autonomous Vehicles is data protection law in November 2018
interpretable and transparent and developing ethical modeled after the European Union'’s

reduce the risk for Canadian citizens. guidelines for AVs. General Data Protection Regulation. Singapore has established an
advisory council on the ethical
use of Al and data to advise on
the responsible development and
deployment of Al.

Data and Al
Ethics
Initiatives
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The European Union’s General
Data Protection Regulation
mandates organizations, private
and public, to provide “data
protection by design” and “data
protection by default.
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Japan’s Ministry of Internal Affairs
and Communications launched
guidelines for Al research and
development in 2017 that focus on
protecting interests of citizens by
mitigating risks of Al systems.
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The city of New York has
established an automated
decision systems task force to
explore how the city uses

algorithms to make decisions. 9

Brazil approved the General Data
Protection Law in August 2018. |**
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Dubai has established an Al

ethics advisory board to
encourage fair, transparent,
and accountable Al systems.
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Australia has released a
discussion paper that
proposes an Al ethical
framework.

Bahrain passed a data
protection law in July 2018,
making it the first Middle
Eastern country to adopt a
comprehensive privacy law.
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The United Kindom'’s Centre for Data Ethics
and Innovation has been established to
advise the government on how to use Al and
other technologies to benefit society.
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Hong Kong published an ethical
accountability framework in October 2018
that includes guidelines for businesses
The Netherlands’ Utrecht Data operating in Hong Kong on protecting the
School has developed a data privacy of citizens.

ethics decision aid tool that is

currently used by various Dutch

municipalities to make ethical

decisions related to data.
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Global and Hong Kong Al ethic

=Other than other countries, we use Ethical
Accountability Framework from The Privacy
Commissioner for Personal Data (PCPD), Hong Kong

“Ethical Accountability Framework for
Hong Kong, China”

REPORT OF LEGITIMACY OF DATA PROCESSING PROJECT

*Three Hong Kong Values — Respectful, Beneficial and
Fair — were proposed.
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Global and local issues




Eve ryd ay ‘ earn | N g ot ot e narmaton

Hello! | am Kee Gor. 5

| can provide a suggested route
to your destination.

For example, you can ask me

Al BRERER  RRABBHEE
#DE#AI #ML #KKBOX #KKV

You mentioned " hong kong city
hall". I've found the following for
you. Get the suggested MTR
route by pressing "Travel by
MTR" &.

Hong Kong City Hall

Address: 5 Edinburgh PI, Central,
Hong Kong 5
Distance from exit: 393m (~ 6

mins)

€3 Travel by MTR >

A

KKBOX - YORK TSAI 06/ 307 142010
KKV- KAE LOU K SQUARE




Co-design process

Al industries
Computer Education societies

Engineering components
Pedagogy for junior secondary skill
Teachers training

/ Technological ™~ \

Pedagogical Content
/ Knowledge \

Faculty of Faculty of
Education Engineering
\\ Pedagogical /
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Our proposed Al-specific curriculum

Global and Active

Flexibility Authenticity .
local learning
(Cater tO ) ( ) ( ) ( )
different schools World and local Al ethrycs as Learn!ng f.rom
| with different Al issues — essential — experiencing
wit component and doing
resources ) . ) . ) \ J
( ) ( ) ( ) ( )
| Levelup | Our Al research | Al learning tools | Skills of applying
modules as examples from industry and creating
\ J . J . J . J
( )
| Everyday
learning
\ J







