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According to the International Association for the Evaluation of Educational Achievement
(IEA)’s First International Mathematics Study (FIMS) (Husen, 1967), mathematics curriculum can
be discussed from three levels (i.e., intended, implemented, and attained). The intended
curriculum is mainly referred to as mathematics curriculum standards, which set goals and
expectations for mathematics education. The implemented curriculum includes mathematics
classroom teaching practice, which is based on teachers’ knowledge and beliefs (Santos & Cai,
2016). The attained curriculum involves what is learned by students, which can be assessed by
students’ achievement and attitudes. The three levels of curriculum provide us with a framework
to present an overview of computational thinking education in the Chinese mathematics
curriculum.

Computing is frequently mentioned in the Chinese mathematics curriculum. For instance, the
new standard of the senior high school mathematics curriculum (Ministry of Education, 2020)
explains that with the rapid development of computer science and artificial intelligence, the
research and application fields of mathematics have been greatly expanded. It lists mathematical

operations as one of the core competences and emphasizes that students should learn to design



operation programs, which is the basis of solving problems with the use of computers. It also asks

students to “accumulate data analysis experience through computer simulation...” (Ministry of

Education, 2020, p. 32). However, the term “computational thinking” has yet to appear in the

Chinese mathematics curriculum standards. Moreover, while China has issued a series of policies

to advocate programing, programming has not been paid special attention to in the mathematics

curriculum.

There are some mathematics lesson plans and implementations aiming to develop students’

computational thinking, most of which are designed for primary school students (e.g., Miao, 2020).

Actually, in some big cities of China (e.g., Shanghai, Beijing, Shenzhen, etc.), we can expect to

see innovations such as:

e Some primary schools are already offering experiences in coding and programming

courses across all year levels, with strong support from parents.

*  Programming gains its popularity in the private out-of-school sector.

e Schools are equipped with more information and communication technologies (e.g.,

iPad, etc.), where students can easily get access to programming apps (e.g., Scratch).

*  Sometimes teachers encourage students to play with Scratch in after-school activities.

*  Some parents set high expectations for the programming skills of their children.

However, these innovations contrast with more remote and rural areas where resources and

teacher knowledge are more likely to limit innovation. Moreover, it is argued that very few plans

and implementations successfully integrate mathematical ideas into computing or programming

modules.

Given the important role of teachers’ knowledge and belief in the implemented curriculum, a pilot



test was conducted in Shanghai to examine teachers’ perceptions of using Scratch to teach

probability. It was found that:

*  Some teachers mentioned that the use of Scratch can empower students to investigate how to

solve the problems effectively, indicating they may recognize the importance of

computational thinking education.

e Other teachers considered it may not be necessary to use Scratch due to the limited class

hours.

*  The majority of mathematics teachers said that they were not familiar with Scratch. However,

in the pilot test these same teachers could understand and use Scratch program to explore

what could be taught with a specific Scratch program.

This pilot test showed differences in mathematics teachers’ perceptions of computational thinking

education. Particularly, although the policies advocate programming education, most related

courses are taking place in out-of-school activities, and school mathematics teachers’ unfamiliarity

with programming has been a worrying issue.

There appears to be a paucity of validated tools to assess students’ computational thinking in

China where few researchers have developed and validated scales to evaluate students’

computational thinking within a mathematics context. More work is needed to address the gap and

explore students’ mathematics-specific computational thinking level.

In conclusion, there are many issues and challenges in computational thinking education in

China:

e The intended curriculum has not put forward the concept of computational thinking.

*  Despite a series of issued policies to advocate programming, programming has not been



paid special attention to in the mathematics curriculum.

e While we can expect to see innovations in big cities exploring the potential of

computational thinking, coding and programming in the elementary and middle school

years, these innovations are likely to be absent or limited in remote and rural areas.

* Despite its rapid development in commercially funded out-of-school activities,

programming currently has limited status in school mathematics classrooms.

* Most Chinese mathematics teachers are not familiar with Scratch or other coding

languages that have been developed for younger students, and some do not hold positive

attitudes toward computational thinking education.

e There is a lack of validated tools to assess computational thinking within a mathematics

context in China.

Since China has issued a series of policies to advocate programming and artificial intelligence

education, we are confident that computational thinking education will become more highly

valued in mathematics education in the near future.
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