




Translation in English:

Learning Programming: Children Must Strike a Balance
Between Communicating with Machines and People
Children learning to code should learn to maintain a balance between learning
programming languages and human languages.

With the rise of the digital age, kids are coming into contact with coding at a
younger and younger age.

Programming has been silently emerging as a new language in our lives in the
digital age. If languages are a tool for humans to communicate thoughts and
emotions with other people, programming languages are how humans
communicate with computers, as we give instructions and construct models using a
language that both computers and humans understand. In the advancement
towards a Smart Nation, digital skills are slowly becoming the core of various
sectors. Examples would be the finance, healthcare, logistics and energy sectors
which are undergoing digitalisation. As programming becomes an important skill in
building digital platforms, there is a sudden rise in demand for programming
talents, setting off a craze in the learning of programming. What were the
considerations in kids’ programmes and mid-career conversion programmes in light
of the craze in learning programming?



Theodore, 10, showed us his Covid-19 pandemic simulator which can predict the
spread of the virus under different situations.



10-year-old Theodore programmed his own Covid-19 simulator.

10-year-old Chengjie Li (Theodore) started learning to code two years ago and is
now able to code using Python (a programming language). During the pandemic,
he designed a simulator that combines different elements like the number of
imported cases, vaccination rate, hospitalisation rate, recovery rate, and fatality rate,
to predict the changes in the number of confirmed Covid-19 cases in different
situations. His parents often discussed news about the pandemic during meals, and
after a while, Theodore understood the relationships between the different variables
and thought about using programming modelling to value-add to the predictions.

His mother, Queenie, described Theodore to be someone who loves playing with
Lego robots since young, and they sent him for coding classes two years ago to



further his interest. “Today, many parents consider coding as one of the potential
areas of development, just like art, music, and sports. If my child has an interest and
talent in coding, why not let him develop it, since the Singapore government has
spent years advocating for digitalisation.”

Coding is not something easy. It involves a combination of logical thinking and
connections which requires careful thinking and planning. Theodore says that he
loves coding, and enjoys the process of problem-solving. He will use his spare time
to self-study online and search for answers on forums. When faced with problems he
could not solve immediately, he will do other things to distract himself first, and
when inspiration hits, he will go back to try again. His passion and talent allowed
him to progress fast in a short period of time, and he can currently execute
high-level coding projects meant for 17-18 years old. His ambition is to become a
doctor who uses medical knowledge combined with programming skills to invent a
nanorobot which can enter the patients’ bodies to detect the disease location and
carry out treatments.

Queenie observed that the biggest improvement in her child after picking up
coding was the development of computational thinking, which is the ability to
logically solve problems in the best way. His personality has become calmer, and
when met with problems, he does not panic or give up, and will instead think
through the problem step-by-step for a solution. Queenie sees programming as a
common tool yet a specialised skill in the future. “Maybe most kids will not work in
jobs directly related to programming, but the computational thinking skills
developed can be used in their studies and daily lives.”

A trend towards coding education for younger and younger kids
As one of the earliest batches of coding educators, the founder of Loshberry
Huishan Zheng not only engages in educating children but also works part-time as a
lecturer in a class for adults. In the past few years, she noticed that the number of
coding schools and types of classes has substantially increased. “In the earlier days,
there were only a few kids coding centres, but now there are coding schools in quite
a few malls.”. Parents now better understand the structure of coding education, as
compared to the past when we had to explain to parents what coding was about
and why children should learn to code. Today, they come well-prepared and ready
to carefully select suitable classes for their kids.

Talking about the parents’ attitude, she feels that some parents treat coding classes
as interest-development classes, while some have long-term goals for their children.
These parents hope to build up their child’s foundation in coding as the cut-off point
for the popular Computer Science course in university rises continuously over the
years, so that they could get into related courses with ease in the future. As a



professional educator, she pointed out that programming is a logical reasoning
ability which is related to the child’s maturity in thinking and cognitive abilities,
which differs in every child since they have different comprehension abilities, so it
might not be that it will be better to start young. Other than this, when in school,
the learning of mathematics, languages, and science also builds on their logical
reasoning skills.

Coding Lab, in which Theodore attends coding lessons, was founded in 2016 by
Yong Ning Foo and Candice Wang. As a married couple and parents, they originally
established a coding school in hopes that their children could learn coding from
young.

Yong Ning (right) and Candice originally established a coding school in hopes that
their children could learn coding from young.



Yong Ning says that “Coding is a new literacy in the digital age. I hope that my
children can grasp this language and build up their computational thinking skills.”
Following the rise in coding, Coding Lab has been offering more coding boot
camps, and the ages of students attending the coding classes also became lower,
from nine years old originally to seven years old, and today, five years old can
register for the beginners’ preparatory classes. Some “kiasu” parents have even
registered their two-year-olds to be on the waiting list.

According to Co-Founder Candice, based on the students’ learning abilities, the
lessons are divided into a few categories currently. There is the 5-6 years old
beginners’ class, which does not involve the use of computers. Learning mainly
takes place through playing games and learning to command a robot, in order to
get used to taking in instructions and giving precise instructions. 7-9 years old learn
using visual programming tools like Scratch to code their own games. 10-12 years
old learn about basic app development. When they reach 13 years old, they start
learning syntax coding with Python as the main language, in line with the GCE ‘O’
and ‘A’ level requirements.

The Ministry of Education states that more students are interested in Computing.
Currently, Primary four to six students attend “Code For Fun” enrichment classes in
schools. Computing was introduced in 2017 as an elective subject for the GCE ‘O’
levels. Today, the number of schools offering this subject has increased from 19
schools to 23 schools, and next year, it will be further increased to 30 schools. The
number of schools offering ‘A’ level Computing has also increased from three in
2015 when it was first introduced, to 11 schools currently.

Using block-based programming to cultivate computational thinking
The trend of the younger age of the students learning to code can also be
attributed to the convenience brought about by the popularity of block-based
programming. In 2003, the Massachusetts Institute of Technology and Google
collaborated to develop an interesting programming language called Scratch. Users
need not understand English, or know how to type on the keyboard, and can simply
use the cursor to drag the blocks to the coding area to code their own stories,
animations, or games. Block-based programming uses a system where the basic
commands are already set, and the children will only need to drag those blocks to
build the framework, sequence them, or close the loops, lowering the learning
curve. One of the intentions is to help the kids build their logical thinking skills, and
develop their problem-solving skills and computational thinking abilities.



Block-based programming uses a drag-and-drop method, providing immense
convenience for kids to learn.

During the interviews, computational thinking is a keyword that was constantly
brought up. If the essence of learning coding is to develop computational thinking,
what exactly is computational thinking? In 2006, Progressor Zhou Yizhen of
Carnegie Mellon University was the first to systematically defined computational
thinking in a paper “Computational Thinking”. She defines it as a series of thinking
activities, including problem-solving, system-designing and human behaviour
understanding etc., with the basic concepts of computer science. It is not an
individual discipline, but a way of thinking to solve problems, and can be used in
various fields. Google categorises computational thinking into four sections:
decomposition, pattern recognition, abstraction, and algorithms.

Yong Ning sees computational thinking as something that will help to build new
systems, simplify steps, and solve problems in our daily lives. For instance, in the
production chain, computational thinking can help to build an automated system,
improving the flow. People with computational thinking abilities often find answers
in innovation and solve problems through building or utilising a comprehensive
system.

Computational thinking skills are on a decline today due to the era of information
explosion, which has created a more complex and wider system of things. Faced



with a new digitalised future, humans need a brand new way of thinking.
Developing their computational thinking abilities from young can help children to
build a systematic way of thinking, and can decompose complex problems layer by
layer into simple steps to solve them.

Developing systematic thinking through the hands-on building of models.

On the other hand, educational experts have pointed out a blind spot, that there
must be a balance in the kids’ learning, and that developing non-logical thinking
skills is as important. After all, other than talking to robots, we must also talk to
humans. We talk to robots to make use of machines to solve problems, and we talk
to humans as it is the nature of humans and civilisation itself. Languages in our daily
lives and programming languages have different requirements. Understanding the
context of our daily communication is more important than understanding the logic
behind languages. For children in the process of developing their cognitive abilities
and personality, their education should not be one-sided. In the learning of coding,
they should not neglect the practical logic in their lives.

“Coding is a new literacy in the digital age. I hope that my children can grasp this
language and build up their computational thinking skills. The computational
thinking ability will help to build new systems, simplify processes and solve
problems in our daily lives.” - Yong Ning Foo


