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THE CLASSROOM OF THE FUTURE

By Gary K. W. Wong, The University of Hong Kong, Xiaojuan Ma, The Hong Kong University of Science and Technology, 
and John Huen, Koding Kingdom

When Schools Meet 
Artificial Intelligence 
in Hong Kong

The continuous development in technology has brought 
forth a renewed interest in artificial intelligence (AI) 

and how it has and will continue to transform the way we 
live, learn, and work. It has become clear that nurturing 
students’ abilities and fostering their interests in AI have 
become necessary in order to prepare them for the future. 
This article shares our exploratory effort of bringing the AI 
learning into Hong Kong education.

HONG KONG’S VISION FOR TECH EDUCATION
In principle, the goal of Hong Kong’s education system is to 
align itself with the global trend of encouraging the devel-
opment of technological skills. The Chief Executive of Hong 
Kong government, in a recent policy address, stated that the 
Greater Bay Area in China offers a great opportunity for the 
next generation to become entrepreneurs and develop new in-
novative technology based on AI [2]. The Computer Science 
Teachers Association (CSTA) standards [3] suggests that the 
concept of AI could be introduced in Level 3B (Grades 11–12, 
at ages 16–18). As a major education hub in Asia, how do we 
integrate AI into K-12 curriculum? Are students able to learn 
and understand the AI concepts earlier than they are current-
ly presented? 

To explore these questions, the Education Bureau in Hong 
Kong has published multiple curriculum guides for the K-12 
to direct the pursuit of this goal. In 2015, the Bureau published 
a report about the promotion of STEM (Science, Technology, 
Engineering, Mathematics) education [5]. In 2017, they pub-
lished an updated curriculum guide [6] for Technology Edu-
cation (TE) which covers Primary 1 (equivalent to grade 1) to 
Secondary 6 (equivalent to grade 12). TE now stands as one 
of the key learning areas with which students are expected to 
engage. The TE curriculum was developed with the intention 
of focusing on the improvement of everyday life—how so-

cial and economic aspects of one’s life could be enhanced by 
learning the latest technologies. The goal is to provide students 
with transferable skills through solving real-life problems. At 
the kindergarten level [4], the Bureau proposed to redesign the 
learning area “Nature and Living” in a way that helps children 
acquire an initial understanding of modern technology and its 
impact on everyday life.

CURRENT STATE OF AI EDUCATION
Governing bodies and organizations overseas are beginning to 
see the significance of teaching young people AI. In the United 
Kingdom, on June 29, 2017, a Select Committee on Artificial 
Intelligence was appointed by the House of Lords. In a report 
published by the committee in 2018 [9], it was suggested that 
regardless of the pace of AI development, it will inevitably im-
pact future generations. Thus, the education system needs to 
adapt to accommodate these changes and ensure that it is adept 
in preparing young individuals for life with AI. Most important-
ly, the education system needs to prepare young people with 
the necessary skills to enter a potentially unpredictable job mar-
ket. A report comparing Asian countries’ competitiveness and 
readiness in AI, echoes the same sentiments. 
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the model (See Figure 1). They are also encouraged to spend 
time discussing the ethics and broader implications pertain-
ing to the increasing influence of AI in everyday life, includ-
ing, for example, personalized content recommendation and 
self-driving cars.

In addition, students are given several projects to do during 
the course, one of the simplest to train a machine learning mod-
el to recognize compliments and insults by typing examples of 
kind statements and mean statements. Finally, they are asked to 
create a platform in Scratch to implement the model and build 
a character that reacts to messages based on sentiment (see Fig-
ure 2). The project is completed within an hour and students 
are asked to work in pairs from a class size of 20 students.

Another interesting project is training a machine learning 
model to recognize pictures of cars or cups (see Figure 3). They 
then use this to make a project in Scratch that sorts a pile of 
photos into groups (see Figure 4). The objective of the exer-
cise is to understand how computers can be trained to rec-
ognize pictures and the importance of variety in training ma-
chine learning systems. Students are asked to work in groups 
of four for this project, as collecting more images would result 
in a more accurate model being created and students also learn 
how to divide work equally and work as teams. The task is also 
completed within an hour with some extensions to the project 
achieved by some groups as well. 

The next generation of workers and entrepreneurs must 
be equipped with skills that enable them to work with and 
manage computers and intelligent systems, solve prob-
lems that are non-routine and unpredictable, and learn to 
understand and interpret more complex data [10].

Initiatives overseas to make AI education at the K-12 level 
a reality have already begun. However, these examples are very 
few and far between. The Computer Science Teachers Associ-
ation (CSTA) and the Association for the Advancement of Ar-
tificial Intelligence (AAAI) have formed a joint working group 
responsible for creating national guidelines for teaching AI at 
the K-12 level. Although these have not yet been published, 
the joint working group has already established a foundation 
on which AI guidelines will be grounded through their “5 big 
ideas” which they believe students learning AI at the K-12 level 
should know [11]. In Australia, the Scientists-in-Schools pro-
gram has launched a multi-year pilot AI course to students at 
the K-6 range and have already identified key insights in how AI 
should be taught at this level [8]. 

A CASE IN HONG KONG OUT-OF-SCHOOL AI 
PROGRAM
That being said, schools can look toward collaborating with ser-
vice providers from the private sector to identify the best means 
of implementation in a classroom environment. For instance, 
HKT (Hong Kong Telecommunications Limited) Education 
section, in collaboration with Koding Kingdom, has launched 
STEM programs that aim to promote the teaching and learning 
of AI fundamentals to students throughout the region. These 
programs include in-person training, teaching tools, and lesson 
plans [1]. By teaching these courses to lower and upper sec-
ondary school students, instructors at Koding Kingdom have 
gained insights into the most effective teaching tools and peda-
gogy for the learning of AI fundamentals that have worked best 
for them at various age groups in Hong Kong. We will share 
some cases to exemplify the initiative.

The initial AI curriculum of Koding Kingdom focuses on 
the basic concepts of computer vision and AI being delivered 
through out-of-school workshops. With new machine learn-
ing services being made increasingly available by companies 
such as Google, IBM, and Microsoft, tools like ‘machinelearn-
ingforkids.com,’ ‘Cognimates,’ and ‘Azure Machine Learning 
Studio’ offered students the opportunity to receive hands-on, 
first-hand experiences through the creation of machine learn-
ing models and AI enabled solutions (e.g., chatbot, image clas-
sifier, sentiment analysis systems, AI used in games) with the 
assistance of graphical or syntax programming interfaces in 
the future.

In the workshops, for example, students are taught the pro-
cess of building a machine learning model by going through 
the data collection process, data organization and labeling, 
training the model to accurately recognize/predict labels, and 
finally building an implementation to publish and consume 

Figure 1: Students creating the database of kind statements and mean. 

Figure 2: The creation of the scratch platform to use the model created 
by the student to detect emotions.
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ONE STEP FORWARD IN K-12 AI EDUCATION 
The initial AI program has been introduced to several inter-
national and local secondary schools in Hong Kong, as part of 
the extra-curricular activity and ‘discovery week’ for interna-
tional schools (where students engage in learning beyond the 
formal curriculum). Students are generally intrigued in using 
AI technologies shown to them. However, the instructors did 
note that the progress of some younger students was inhibited 
by their foundation in mathematics. Additionally, instructors 
also posit that due to the general disconnect between their reg-
ular school curriculum and the course, several students in the 
schools struggled to realize the importance of understanding 
AI in a deeper level. 

One of the major difficulties in the advocacy work in AI edu-
cation for young people is establishing the precise demograph-
ic to introduce the subject. Students even in primary schools 
have shown significant interest in the projects they were under-
taking. For example, primary students were introduced to the 
concept of computer vision in AI application using Cozmo to 
develop their interest, but they are limited to AI learning due to 
their conceptual knowledge and practical skills, such as limit-
ed development of computational thinking and programming. 
While many of the concepts and inner mechanisms of AI sys-
tems were originally too complex for kids, they could quickly 
understand how a computer learned as an action that is repre-
sented by a game, a story or a character based on our observa-
tion and experience interacting with these young students.

In the process of implementation, the aforementioned in-
sights from our collaborative experience are just some factors 
that need to be keyed in, and the experience of conducting 
private lessons provide invaluable information in what and 
how AI should be taught to young people. Delivering similar 
workshops in the classroom environment requires different re-
quirements and preparation (e.g., hardware, software, teachers’ 
preparation, curriculum design both breadth and depth). Ex-
tensive training needs to be provided to those who will teach AI 
content, and they need to work closely with education special-
ists in the field—this is especially the case since materials and 
curriculum for the subject are not readily available across all age 
groups. Most significantly, it becomes necessary to also iden-
tify how AI will fit within the existing TE curriculum in Hong 
Kong, and whether it is able to prepare students to engage with 
AI education in the future. Regardless, additional funding will 
pave a way in which the TE curriculum marks a step in the right 
direction and may potentially fulfill its vision of truly educating 
its young people in the latest technologies.

We will soon be launching the first AI education research 
project in Hong Kong, which will enable us to investigate how 
to prepare students in developing their computational thinking 
for AI applications. We want to learn to what extent students 
can understand concepts and techniques for AI applications. 
Also, when students explore the AI applications and practice 
their skills, can students develop awareness on some ethical 
implications behind the use of AI in our society? We believe AI 
education can be realized when researchers, educators, teach-

Figure 5: Introduction to AI and Computer Vision using Cozmo for a 
primary school in Hong Kong

Figure 3: Students collecting pictures of different types of cups and cars 
to feed into their model.

Figure 4: Students building a platform to sort new images never before 
seen by the model and watching it sort them into groups
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ers, policy makers, and the industrial practitioners collaborate 
together locally and globally for the curriculum development 
and practices. Despite the colossal work that needs to be done, 
this effort potentially signals a bright future for our students in 
Hong Kong.  
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