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Abstract The acceleration of e-Learning around the world has driven the major
cities/regions in the Asia–Pacific region such as Singapore, Hong Kong, Taiwan,
and Beijing to plan and implement official policies on e-Learning for enhancing the
quality of school education. This article aims to review experiences and then draw
lessons of these four major Asian cities/regions in the development of e-Learning
policies on the dimensions of infrastructure, curriculum integration, students
learning, teacher professional development, as well as leadership and capacity
building. It is identified that each of the four major Asian cities/regions has its own
area of emphasis in the planning of future e-Learning policies, with Singapore
focusing on scaling up good practices of e-Learning among teacher community;
Hong Kong focusing on creating digital classrooms supported by wireless networking for student-centered learning; Taiwan focusing on cultivating students with
21st century skills through daily subject teaching; and Beijing focusing on providing
digital resources and e-textbooks geared to school curricula. Five implications with
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regard to e-Learning policies are further made in order to provide a point of references for other cities/regions to develop future e-Learning policies for school
education in the 21st century.
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Introduction
The advent of information and communication technology (ICT) in the recent
decades drives the school education sector to strive for integrating ICT into
curriculum delivery across different subject domains. E-Learning, which refers to
the use of ICT for learning purposes, becomes an important area of emphasis in
school education (Chan 2010; Condie and Munro 2007). To benefit from the process
of e-Learning, students need 21st century skills to support them to select and
process useful and reliable information from varying sources for learning, as well as
to communicate and collaborate with their peers to complete tasks and share
outcomes (Hoffman 2010; Rotherham and Willingham 2009). It is, therefore,
advocated that e-Learning in school education in the coming 10 years has the
learning goal of supporting students on developing both domain knowledge and 21st
century skills under ICT-supported pedagogical practices in the ICT-rich learning
environments (Gut 2011; Kong et al. 2014).
In the Asia–Pacific region, the major cities/regions such as Singapore, Hong
Kong, Taiwan, and Beijing are putting effort into the official policies on e-Learning
for enhancing the quality of school education. With different cultural backgrounds,
these major Asian cities/regions have different goals and approaches in the policies
on promoting e-Learning in the school education sector. This article aims to review
the past policies and then discusses the future directions of e-Learning in school
education among Singapore, Hong Kong, Taiwan, and Beijing.
For the systematic analysis of e-Learning policies across the four major Asian
cities/regions, this article attempts to derive an analysis framework from a series of
established works on the planning and implementation models of e-Learning for
school education. According to Flanagan and Jacobsen (2003), Gülbahar (2007),
Kong (2009), Vanderlinde et al. (2012), and Whitehead et al. (2003), schools need
to be ready to enable students and teachers to sufficiently access ICT facilities and
Internet connectivity on campus for the successful implementation of e-Learning
activities across subjects. Kong (2009), Vanderlinde et al. (2012), and Whitehead
et al. (2003) suggest that schools need to re-interpret the objectives and structures of
school curricula for the meaningful integration of ICT into curriculum delivery, in
order to unleash the potential of ICT on supporting subject learning and teaching.
Some researchers further point out that this requires the readiness of students and
teachers for ICT integration into subject learning and teaching. On the one hand,
students need to be ready to learn domain knowledge and develop generic skills
with the proper use of ICT (Gülbahar 2007; Kong 2009; Whitehead et al. 2003). On
the other hand, teachers need to be ready to use ICT in pedagogical arrangements
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after gaining insights from teacher professional development activities on e-Learning (Flanagan and Jacobsen 2003; Gülbahar 2007; Rowan and Miller 2007;
Whitehead et al. 2003). According to Flanagan and Jacobsen (2003), Rowan and
Miller (2007), and Vanderlinde et al. (2012), it is important for schools to build up
the campus-wide capacity for addressing these critical issues in e-Learning
development, with the support from school leaders and other stakeholders on ICT in
education.
The above literature review reveals the important criteria for successful
e-Learning that schools should build ICT infrastructure on campus and integrate
ICT elements into curriculum for supporting holistic development of student
learning; and schools need the professional input from teachers, the specialized
leadership from principals, and the continues support from parents on e-Learning.
These criteria echo with the areas of focus for e-Learning policy as suggested by
Borokhovski et al. (2011) and Erichsen and Salajan (2014). This article therefore
derives an analysis framework for looking into e-Learning policies on five
dimensions: ‘‘infrastructure’’—the hardware, software, and Internet connectivity for
e-Learning; ‘‘curriculum integration’’—the re-interpretation of school curriculum
and development of pedagogical practices for e-Learning; ‘‘students learning’’—
students’ development of domain knowledge and 21st century skills through
e-Learning; ‘‘teacher professional development’’—teachers’ pedagogical competency and training activities of e-Learning; and ‘‘leadership and capacity
building’’—school leadership, research support, and community involvement for
e-Learning.
The following sections will first report the experiences, then discuss the lessons,
and finally draw the implications with regard to e-Learning policies in school
education across the four major Asian cities/regions, in line with the above fivedimension framework. It sets to provide a point of references for other cities/regions
to forward the development of e-Learning policies in the 21st century.

E-Learning policy in school education in Singapore, Hong Kong, Taiwan,
and Beijing in recent two decades
As the major cities/regions in the Asia–Pacific region, Singapore, Hong Kong,
Taiwan, and Beijing have continuously planned and implemented the official
policies on e-Learning for enhancing the quality of school education. Table 1 shows
that in each of these Asian cities/regions, there are in general three stages of
e-Learning policy development over the recent two decades. This section reviews
the key initiatives of e-Learning policies across these four major Asian cities/
regions.
Singapore
Since the late 1970s, Singapore has been proactive in promoting the appropriate use
of technologies for day-to-day activities through six national Information
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3rd national ICT plan for Education

2009–2014

2nd national ICT plan for
Education

2003–2008

3rd territory-wide e-Learning strategy
‘‘Right Technology at the Right Time
for the Right Task’’

2008–2013

2nd territory-wide e-Learning strategy
‘‘Empowering Learning and Teaching
with Information Technology’’

2004–2007

1st territory-wide e-Learning strategy
‘‘Information Technology for Learning
in a New Era: Five-year Strategy’’

1998–2003

1997–2002

1st national ICT plan for Education

Hong Kong

Task force on digital literacy and
national programs on mobile
learning and school-based
e-Learning

2009–2014

National science and technology
program on e-Learning research,
with a white paper for e-Learning

2003–2008

National plan of e-Learning, with a
strategic document on school
infrastructure building

1997–2002

Taiwan

12th municipal plan of school education, with
a city-wide strategic plan for primary and
secondary schools

2011–2015

11th municipal plan of school education

2006–2010

10th municipal plan of school education, with
strategic documents on campus network
construction and ICT curriculum design

2001–2005

Beijing
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Technology (IT) plans. Within this context, the Ministry of Education embarked on
three sets of ICT Masterplans for Education for all levels of schools.
Stage 1: First ICT Masterplan for Education (1997–2002)
The work of the first four National IT Plans in Singapore between 1980 and 2002
had put in place not only a physical infrastructure, but also the environment and a
strong ICT-oriented mindset within the populace. Thus, when the first systemic
introduction of ICT into education took the shape of the first ICT Masterplan for
Education (mp1) in 1997, the education landscape in Singapore had already reached
a good level of ICT maturity and largely ready for the wide-spread injection of ICT
into education. Mp1 was part of an on-going national effort to use ICT for day-today activities (Ministry of Education, Singapore 1997). The implementation of mp1
attempted to bring about a pervasive and systematic use of ICT for interactions in
teaching and learning, in order to level the entire system up to a point where the use
of ICT was effective and pervasive (Teo 1997). Mp1 is generally characterized as a
plan to build the foundation of the education system for the use of ICT in teaching
and learning. This started the first stage of e-Learning promotion in Singapore from
1997 to 2002 with four major foci.
First, the Singapore government put efforts to establish ICT infrastructure on
campus. It provided each school with at least two computer labs, a wired network,
digital resources for teaching and learning, and ICT support. It also used system
integrators to provide one-stop solutions to meet the schools’ needs and the
development of a repository ‘‘EduMall’’ for digital resources for e-Learning.
Second, ICT-related curriculum was established in school education. It made a
significant reduction of the school syllabus of up to 30 % per subject to ensure that
sufficient time was available to conduct ICT-based lessons.
Third, the Singapore government put efforts to provide technical and pedagogical
training for teachers. It provided all teachers with a core ICT training through a
‘‘train-the-trainer’’ approach to equip all teachers with sufficient knowledge and
skills for the effective use of ICT. It also provided initial teacher preparation
programs and in-service training to equip teachers with core pedagogical skills in
using ICT for teaching and learning, albeit somewhat limited by the availability of
technologies during that period to relatively simple uses of ICT. Fourth, pilot
research on e-Learning in the real classroom environment was launched. On the one
hand, it encouraged ‘‘early-adopters’’ schools to experiment in the classrooms in a
wide array of subject domains across different levels from primary to pre-university
education. On the other hand, it established university-level institute to spearhead
the national research and development of pedagogical aspects in e-Learning and
worked with other agencies and industrial partners to explore technological
innovations for e-Learning.
Stage 2: Second ICT Masterplan for Education (2003–2008)
In 2003, the Second ICT Masterplan for Education (mp2) for the period from 2003
to 2008 (Ministry of Education, Singapore 2003a) was launched. It supported the
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unleashing of the educational power of the Internet in classroom teaching and
learning across school curricula, as envisioned in the fifth National IT Plan (Infocommunications Development Authority of Singapore (iDA), 2003). The vision of
mp2 was the gradual build up of schools’ capacity to exercise a steadily increased
level of autonomy for re-shaping Learning. It did this by enhancing ICT integration
into learning and teaching, promoting innovative ICT-supported pedagogies, and
enhancing e-Learning readiness of schools through supporting school-based
programs on e-Learning research. It encouraged schools to ‘‘seed’’ innovations
that built on the foundation established in mp1. This was done by creating three tiers
of schools in terms of their level of engagement in using ICT for teaching and
learning. The MOE envisioned that up to 5 % of schools in the country can
spearhead the push for innovation in the use of ICT for education, across a system
with over 360 schools, a teaching force of about 25,000, and a student population of
half a million during that period (Ministry of Education, Singapore 2003b).
At the frontier of pushing innovations are schools in the Future Schools program
(FS@SG), which was launched in 2007. To date, there are a total of eight Future
schools. They are given additional funding to partner with industry and university
researchers to push the ICT frontier in teaching and learning. Each FS@SG school
has at least one project that involves the whole school. This allows for a holistic
approach that can examine multi-facets of the students’ learning experience in
school which, in turn, positions the outcomes for system-wide scaling where
appropriate. The FS@SG schools are also test-beds for the industrial partners to try
out technological innovations that are applied in the teaching and learning context.
The FS@SG program has produced a number of tools and applications that reach
the commercialization stage; but more importantly, it has developed a strong culture
in the use of ICT in the selected schools, a core group of teacher-researchers who
can use research-based evidence to guide their teaching and learning practices, and
an anchor point for spreading the innovative practices.
The second layer of schools, accounting for between 15 and 20 % of schools, was
positioned as ‘‘Lead ICT’’ schools. These schools also received additional funding,
though at much lower levels compared to the FS@SG schools, to carry out ICT in
education experimentation primarily for selected classes across education levels or
for classes within the same education level. While these experimentations tended to
be of smaller scale compared to those for FS@SG schools, there were few
restrictions on the experimentation boundary as long as they stayed within the
school curriculum and the teaching and learning context. As such, small but highly
innovative practices could emerge from these Lead ICT schools.
The rest of the schools were expected to participate actively in relevant mp2
initiatives managed by MOE headquarter (HQ). On top of HQ-led initiatives,
schools were also encouraged to develop and implement grounds-up projects
conceptualized by the schools. HQ helped each school to develop its own ICT plan
by providing advisory support and working closely with the school where
appropriate. This enabled a more organic pursuit of the effective use of ICT for
teaching and learning at the school level.
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Stage 3: Third ICT Masterplan for Education (2009–2014)
The Third ICT Masterplan for Education (mp3) was launched in 2009, covering the
period up to 2014 (Ministry of Education, Singapore 2008). Mp3 is in line with the
sixth National IT Plan for the period of 2006–2015, with one of its goal being to
achieve 90 % home broadband usage and 100 % computer ownership in homes with
school-going children (iDA of Singapore, undated). There are four key aspects to
mp3.
First, mp3 aims to ensure that each student meets the expected achievement in
ICT skills and application of ICT. This is done through establishing a set of baseline
ICT standards for students. The schools can use the automated assessment tools
provided for their own self-assessments.
Second, mp3 has put efforts to enhance school leadership on e-Learning through
the School Leaders’ professional learning program. This program adopts a peercoaching approach for influencing the community of school leaders to develop the
relevant skills sets for planning and implementing school-based ICT plans. A key
group of experienced principals is drawn from the FS@SG and selected Lead ICT
schools to ‘‘walk’’ the journey of e-Learning development with principals in the
program, with a focus on sharing the challenges faced, the lessons learned, and the
practical advice on undertaking such a journey. This has proven to be immeasurably
useful for the community of principals in the program.
Third, mp3 aims to provide on-the-ground support for teachers through the ICT
mentor program. The program selects and trains four teachers per school as ‘‘ICT
Mentors,’’ who are engaged in in-depth discussions centered on the actual use of
ICT in teaching and learning, making it both relevant and responsive to their
teaching needs. Each ICT mentor, after successfully completing the initial
foundation program, has the responsibility to mentor at least one colleague in the
course of the academic year, with support from HQ and the community of ICT
mentors where necessary. This achieves the effect of translating learnings into
practice in a direct and meaningful manner.
Fourth, mp3 continues to focus on innovative teaching and learning practices
through bringing the practices established, such as from the FS@SG program, into
the system (Chen and Looi 2011).
Hong Kong
Since late 1990s, the society of Hong Kong has perceived e-Learning as an
important element in the educational reform of local school education. The Hong
Kong government has regarded ‘‘Information Technology for Interactive Learning’’
as one of the four key tasks emphasized in local curriculum development and ‘‘IT
Skills’’ as one of the nine generic skills advocated in local curriculum reform
(Curriculum Development Council 2001). In the recent decade, the Hong Kong
government has invested hugely in the three stages of territory-wide promotion of
e-Learning in school education, in line with the announcement of three official
strategic documents on e-Learning.
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Stage 1: Information technology for learning in a New Era: five-year strategy—
1998/99–2002/03 (1998–2003)
In 1998–2003, the Hong Kong government implemented the first territory-wide
e-Learning strategy, entitled Information Technology for Learning in a New Era:
Five-year Strategy—1998/99–2002/03 (Education and Manpower Bureau 1998).
The implementation of this e-Learning strategy focused on the technical factor, with
initiatives mainly addressing three aspects. First, the Hong Kong governmentsupported schools on building ICT infrastructure on campus, such as the provision
of desktop computers in school and the installation of campus-wide network
(Education and Manpower Bureau 2005b). Second, the Hong Kong government
prepared teachers for ICT integration into subject teaching. It not only set thresholds
of ICT-integrated lesson time that at least 25 % of teaching time involving the use
of ICT, but also established baseline ICT standards for teachers according to a threelevel competency framework on teachers’ teaching readiness and professional
development on e-Learning (Au et al. 2000; Pun et al. 2000). Third, the Hong Kong
government encouraged community involvement in e-Learning, such as parents’
role in home learning with the use of ICT; tertiary institutions’ development of
digital learning resources; and community groups’ provision of ICT facilities in
community centers (Education and Manpower Bureau 2005b).
Stage 2: Empowering learning and teaching with information technology
(2004–2007)
The Hong Kong government implemented the second territory-wide e-Learning
strategy entitled Empowering Learning and Teaching with Information Technology
from 2004 to 2007, with a focus on both technical and pedagogical factors
(Education and Manpower Bureau 2004). The initiatives in this e-Learning strategy
mainly addressed three aspects. First, there were efforts to develop information
literacy framework for school use. The Hong Kong government collaborated with
local tertiary institutions to tailor make a four-dimension framework with a set of
clear learning targets related to students’ information literacy. This framework
aimed to guide the local school education sector to promote students’ proper and
ethical use of ICT in daily life, especially for learning purposes (Education and
Manpower Bureau 2005a; Kong 2007, 2008). Second, there were efforts to pioneer
school-based e-Learning pedagogical innovations following the advancement of
ICT infrastructure on campus. For example, it established Composite Information
Technology Grant (CITG) for schools to acquire devices, resources, or services
related to e-Learning development in school (Education and Manpower Bureau
2007). It also supported pilot schemes on the review of existing e-Learning
resources and the educational use of new ICT tools, such as Law et al. (2008), with
an aim to bridge the needs of schools in curriculum delivery. Third, there were
efforts to enhance training for e-Leadership in school education. The Hong Kong
government provided school leaders with guidance on the goal-setting for ICT in
education; organized e-Leadership training and professional sharing for school
leaders; and invited renowned academics in the field of e-Leadership for public
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seminars. These measures aimed to support school leaders to build capacity for
using ICT to prompt curriculum innovation (Education and Manpower Bureau
2007).
Stage 3: Right technology at the right time for the right task (2008–2013)
The Hong Kong government implemented its third territory-wide e-Learning
strategy entitled Right Technology at the Right Time for the Right Task from 2008 to
2013, with a focus on the human factor (Education Bureau 2008). The initiatives in
this e-Learning strategy mainly addressed three aspects. First, it put efforts to
develop online depository with curriculum-based digital resources. The Hong Kong
government developed a cross-subject online depository for four main subjects in
primary school curriculum and 12 subjects in secondary school curriculum
(Education Bureau 2012). This online depository is constructed to have a systematic
content categorization by subjects, grades, and themes for facilitating users to easily
search, retrieve, and share useful digital resources geared to the local curriculum
needs. Second, it put efforts to develop e-textbooks for e-Learning in school
education. In view of the official recommendation on localizing curriculum-based
e-textbooks (Education Bureau 2009b), the Hong Kong government launched two
phases of E-Textbook Market Development Scheme (EMADS) in the late 2012 and
the late 2013 (Education Bureau 2012. It selected a number of educational
publishers and non-profit-making organizations to develop diverse sets of e-textbooks which are self-contained curriculum packages with appropriate e-features for
learning in class and at home. Third, it put efforts to support school-based planning
of ICT in education. The Hong Kong government developed a four-component
resource pack ‘‘School Development of IT in Education’’ for supporting schoolbased e-Learning planning among all types of schools in Hong Kong (Education
Bureau 2009a; Kong 2009) and required all schools to develop their own schoolbased e-Learning plans for receiving a one-off grant for infrastructure procurement
(Education Bureau 2012).
Taiwan
The Taiwan government has been making significant investment in the research and
development on e-Learning since 1980s. With the announcement of a 10-year
program on building school ICT infrastructure in 1997, Taiwan has officially started
the promotion of e-Learning in school education in the recent decades with three
stages.
Stage 1: National plan of e-Learning, with a strategic document on school
infrastructure building (1997–2002)
The first stage of e-Learning development in Taiwan was led by the announcement
of policy documents Building Infrastructure of eLearning in Schools and Master
Plan for School eLearning (Ministry of Education (MOE) of Taiwan 1997, 2001). In
this six-year stage, the Taiwan government made initiatives in three major aspects.
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First, ICT infrastructure of every school was established by building campus
network of Internet connectivity, setting up personal computer laboratories, and
equipping every classroom with a desktop computer connecting to the Internet for
teaching use. Second, online learning communities were launched for school
education by collaborating with the local research community on the EduCity
Project, which allowed students to interact with each other in a hierarchy of classes
and schools, exemplifying the concept of online learning society (Chan et al. 2001).
Having a user population of 1.5 million by 2004 when the project ended, EduCity
was probably the largest online learning community in the world at that time (Chan
2010). This online learning community, which was transferred to the largest local
telecommunication company in Taiwan to continue its operation induced a profound
impact on the later development and dissemination of e-Learning in Taiwan. Third,
the Future Classroom Project, consisting of the eSchoolBag subproject and the
Mobile Learning subproject, was experimented in a number of schools in Taipei
City. The eSchoolBag subproject (Chang and Sheu 2002; Liu et al. 2002), later
being expanded as a MOE-based eSchoolBag program in a larger scale, experiments
how students interact with each other and the teacher inside a classroom wherein
every student was equipped with a wirelessly connected learning device, either a
clicker or a tablet computer. Another subproject, the Mobile Learning subproject,
studied how students learned outside classroom, such as the case that each student
carried a portable and wirelessly connected computing device (e.g., personal digital
assistant) for studying butterflies in school garden or doing bird watching outdoor in
the countryside (Chen et al. 2002).
Stage 2: National science and technology program on e-Learning research,
with a white paper for e-Learning (2003–2008)
The second stage of e-Learning development in Taiwan was guided by the 10-year
National Science and Technology Program for eLearning starting from 2003 as well
as the White Paper for eLearning issued in 2008. The 10-year National Science and
Technology Program for e-Learning announced in 2003 drove further research and
development on e-Learning (National Science Council of Taiwan 2003). Inspired by
the innovations of the EduCity and the Future Classroom project, this national
program was a cross-ministry endeavor involving MOE, Ministry of Economic
Affairs, Labor Council, and some other ministries, besides the National Science
Council. It provided sponsorship of several eLearning Research Centers for
Excellence, and in turn further spurred the growth of e-Learning research
community in Taiwan. This research community is expected to continue contributing to the development of policy and practice of e-Learning in Taiwan in the
future. The White Paper for eLearning issued in 2008 had three major missions:
students making use of IT to enhance their learning and living; teachers utilizing IT
to raise the quality of teaching; and classroom environment providing digital
opportunity equally for all teachers and students (Ministry of Education, Taiwan
2008). Indeed, these missions have been quite accurately describing the subsequent
efforts of the Taiwan government on e-Learning.
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Stage 3: Task force on digital literacy and national programs on mobile learning
and school-based e-Learning (2009–2014)
Building on the achievements made in the second stage of e-Learning development,
the Taiwan government continued the third stage of e-Learning development
between 2009 and 2014. This stage was signified by four efforts: addressing the
development of 21st century skills, putting the digital literacy as an official
curriculum component, and introducing the Mobile Learning Program.
First, for developing 21st century skills, the local e-Learning research community
explored how to transform learning in school education through the suitable use of
digital technologies for developing students’ competencies in meeting the new
demands in the 21st century. They believe that, with the support of digital
technology, the ways of learning and teaching are changing, for example, more
emphasis on self-learning and group learning rather than the traditional teacher’s
expository instruction, the process of learning and teaching will nurture students’
21st century skills. In particular, they identified the competencies L4C (sounds like
Learning for Competencies), namely Lifelong learning habit, Complex problem
solving, Collaboration and communication, Critical thinking, and Creativity and
imagination, as a set of 21st Century core competencies (Chan 2013). They also
recommended that the approaches of artificial intelligence for learning, computersupported collaborative learning, digital game-based learning, and mobile learning
are the potential ways of using digital technologies to transform learning and
teaching in school, as well as to nurture students’ interest, motivation, passion, and
other aspects of affect in learning.
Second, for having the digital literacy as an official curriculum component, the
Digital Literacy Task Force was set up by the National Academy for Educational
Research of Taiwan in 2013 (National Academy for Educational Research of
Taiwan, Taiwan 2013). This task force, for the first time in history of Taiwan, aims
to define digital literacy for all school grades, making it to become a type of literacy
per se, as like as the one for individual disciplines such as Chinese and English
languages, mathematics, science, art, and others. In particular, the task force
develops the assessment framework for digital literacies for the 18-year-old
students, who are in their last year of senior high schools.
Third, for advancing the use of mobile technology across school curricula, in
2013, the eSchoolBag program was renamed as the Mobile Learning Program and
extended with tens of schools for participation. This on-going program adopts the
bottom-up approach to school-based research and development of potential mobile
learning strategies. Most principals of the schools participated in this program are
innovators of adopting technology in their schools, and they can, with considerable
freedom, choose what they want to do for their school-based mobile learning
projects.
Fourth, for supporting systematic or sustainable teacher professional development, the Taiwan government started to plan for teacher professional development
programs to motivate teachers to change their pedagogical concept and teaching
habit related to ICT integration into daily instruction, especially for the e-Learning
pedagogies in the era of student-centered one-to-one classrooms (Chan et al. 2006).
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It can be said that the efforts made at this stage were urged by the stronger
recognition of the value of transforming the teacher-centered classrooms that
addressed expository instruction, to student-centered classrooms that addressed
personalized learning and collaborative learning. In a way, these efforts have been
preparing for, in 10 years or so, the emergence of more and more one-to-one
classrooms as well as more and more novel pedagogies practiced in the seamless
learning environment (Chan et al. 2006).
Beijing
The Beijing government has promoted the integration of ICT into learning and
teaching in K-12 schools since the late 1990s, with the expectation that ICT can
transform school education and facilitate student learning. In 2000, China’s
Ministry of Education held a historic meeting on e-Learning for school education
with two important decisions: implementing Campus Network Construction Project
for enhancing ICT infrastructure in schools and offering ICT-related curriculum for
K-12 students and speeding up the integration of ICT into school curricula. The
results of this historic meeting have guided the Beijing Municipal Commission of
Education to plan for its strategies and policies on e-Learning across the three
‘‘Five-Year’’ plans on educational reform and development in 2000s. With the huge
investment since 2001, the Beijing government has supported all levels of schools to
gradually build up e-Learning environments by three stages as divided by the three
‘‘Five-Year’’ plans.
Stage 1: The 10th five-year Beijing municipal plan of educational reform
and development (2001–2005)
In 2001, the Beijing government issued the policy document entitled ‘‘The 10th
Five-Year Beijing Municipal Plan of Educational Reform and Development (2001–
2005)’’ (Beijing Municipal Commission of Education 2001c), which started the first
stage of e-Learning promotion in Beijing in 2000s. At this stage, the Beijing
government envisioned that the key for students gaining success in the knowledge
society was (1) to enable students get access Internet; (2) to develop students’
attitude and capability for independent and lifelong learning; and (3) to develop
students’ ICT competency (Luo 2013). In this regard, the Beijing government
further announced two other strategic documents. The first one was ‘‘Implementation on Campus Network Construction in Beijing K-12 Schools’’ with three steps
(Beijing Municipal Commission of Education 2001b). Firstly, it required all primary
and secondary schools in the city to get access to the Internet, and all of the county
and urban areas must build up regional education hub and connect to Beijing
Distance Educational Network (BDEN). Secondly, it required all of secondary
schools, most of primary schools in urban area and part of primary schools in towns
to build up campus network before the end of 2003. Thirdly, it required all primary
and secondary schools to build up high-level campus network, with all classrooms
having networked computers and being connected to each other. High levels of
Education Resource Centre were also set up.
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The second one was ‘‘Announcement on Initiating Compulsory Course of
Information Technology in Beijing K-12 Schools’’ with three focuses (Beijing
Municipal Commission of Education 2001a). Firstly, the Beijing government put
efforts in offering ICT-related curriculum in school education. It made ICT course
become compulsory for high school students from the fall of 2001, and required
primary schools in the city to offer ICT curriculum from the fall of 2003; students at
three grades in primary school, one grade in senior school, and one grade in junior
school were in turn need to take ICT course. Secondly, the Beijing government put
efforts to promote ICT integration into curriculum delivery. It established effective
e-Learning environment for encouraging teachers and students to use ICT in the
learning and teaching processes. Thirdly, the Beijing government put efforts to
provide ICT-related training for teachers. It trained ICT subject teachers with a
scope on expertise knowledge and skills for ICT curriculum delivery, as well as
trained teachers of other subjects with a scope on general knowledge and skills for
the flexible use of ICT in subject teaching.
Stage 2: The 11th five-year Beijing municipal plan of educational reform
and development (2006–2010)
At the final implementation stage of the ‘‘10th Five-Year Plan,’’ the Beijing
government noticed that local schools had developed a relatively strong foundation
of ICT infrastructure, and most of the teachers had developed a habit of using ICT in
their daily instruction. In 2006, the Beijing government announced the policy
document ‘‘The 11th Five-Year Beijing Municipal Plan of Educational Reform and
Development (2006–2010)’’ (Beijing Municipal Commission of Education 2006).
This started the second stage of e-Learning promotion in Beijing, which included
seven actions within three major focuses. First, the Beijing government put efforts
in strengthening ICT integration into curriculum. Teachers are encouraged to extend
the pedagogical use of ICT in classroom learning activities, in order to update
students’ learning ways from the traditional ones to the digital ones. Second, the
Beijing government put efforts in enriching e-Learning pedagogy for curriculum
delivery. Regular professional development activities and seminars are organized to
enhance teachers’ ability to apply ICT in their instruction. Third, the Beijing
government engaged in establishing digital platforms for e-Learning in school
education. It built data systems for the Beijing education information network to
connect all the urban schools and rural schools in the city, and also a multimediasupported distance learning system, an online teaching platform, and an educational
information management platform (Luo 2013).
Stage 3: The 12th five-year Beijing municipal plan of educational reform
and development (2011–2015)
At the final implementation stage of the ‘‘11th Five-Year Plan,’’ the Beijing
government noticed that new emerging technologies became a powerful driving
force for future learning in both formal and informal learning settings. Therefore,
the policy document ‘‘The 12th Five-Year Beijing Municipal Plan of Educational
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Reform and Development (2011–2015)’’ was announced in 2011 (Beijing Municipal
Commission of Education 2011) and the strategic plan ‘‘Three-Year Development
Plan of Primary and Secondary Schools in Beijing (2012–2014)’’ was announced in
2012 (Beijing Municipal Government 2012). This guided the third stage of
e-Learning promotion in Beijing, which included six actions with four major
focuses. First, the Beijing government has put efforts in promoting mobile learning
in school curricula. The major initiatives include establishing online Beijing Digital
School and building an interaction platform for teachers to share their teaching
experience in a wider range (Dong et al. 2013). Second, the Beijing government has
put efforts in enhancing the development, provision, and sharing of digital resources
for learning and teaching. The major initiatives include constructing high-quality
digital educational resources; developing synchronized curriculum resources
through professional teachers’ teams; establishing a new mechanism for an efficient
allocation of resources; and providing a variety of transmission channels and
application modes for teachers to share education resources. Third, the Beijing
government has made technical investment for optimizing e-Learning. The major
initiatives include upgrading the basic network to connect Beijing Education
Information Network to each family; building 100 digital campus model schools;
building educational electronic authentication system; building hierarchical data
storage and disaster recovery center; and establishing a scientific and effective
mechanism supporting e-Learning. The construction of the digital campus enhances
the utilization of instruction, research, administration, school-family connection,
etc. (Huang 2009). Fourth, the Beijing government has put efforts in enhancing
school leadership on e-Learning. School leadership on e-Learning is distributed
among different sources of leadership, including senior management (SM), middle
management (MM) as well as teachers (Huang and Hu 2012). The major initiatives
include improving the decision-making abilities of school leaders in e-Learning
promotion; integrating education e-government system, education system, internal
coordination office, government, and school innovation management model; and
establishing data management and capital support platform for an organic
integration of education data, a scientific management, and a dynamic monitoring
of educational decision-making and crisis management with valid data.

Discussion from five perspectives of e-Learning development in school
education
Based on the above review of e-Learning policy in school education in Singapore,
Hong Kong, Taiwan, and Beijing, this section compares the past experience of
e-Learning in school education among the four Asian cities/regions. Table 2
summarizes the past policies on e-Learning in school education in Singapore, Hong
Kong, Taiwan, and Beijing.
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Infrastructure
The e-Learning policies on the dimension of infrastructure over the recent two
decades have a change in focuses from basic infrastructure to digital resources and
then to digital platforms for e-Learning. At the first stage, all the four cities/regions
had a main focus on the readiness of computing hardware and Internet connectivity
on campus. The related policy initiatives focused on supporting schools to build
computer rooms/laboratories on campus, install campus-wide network for Internet
connection, and acquire desktop computers for general classrooms. At the second
stage, the four cities/regions had a continuous focus on maintaining ICT
infrastructure on campus. There was an increasing attention to the digital resources
for e-Learning purposes, as the efforts made by the Beijing government in
establishing Beijing Digital School with digital resources for e-Learning in school
education. There was also an initial work on promoting students’ online community
for e-Learning purposes, as the efforts made by the Taiwan government in the
EduCity project since 2000. At the third stage, the focus was shifted to the readiness
of computing hardware and Internet connectivity at home. The Singapore
government set clear targets on students’ rates of home computer ownership and
home Internet connection. The Beijing government also highlighted their concern
on ensuring students’ home Internet connection for e-Learning after class. There
was also a growing concern on the need to advance supporting systems for
e-Learning. For example, the Beijing government put considerable efforts to build
various types of electronic systems that support schools and teachers to systematically handle students’ data on e-Learning processes. The Hong Kong government
also put efforts to develop an online depository and a series of e-textbooks for
supporting students and teachers to conveniently retrieve and share useful digital
resources for e-Learning. The above summary reveals the trend toward the
development of digital systems or platforms that can support students and teachers
on an integral retrieval of learning data on e-Learning process.
Curriculum integration
The e-Learning policies on the dimension of curriculum integration over the recent
two decades have a change in the focuses from teachers’ instructional practices to
student-centered learning paradigm and then to students’ learning process using
mobile technology. At the first stage, there were official inputs in setting teaching
thresholds and offering ICT-related curriculum. For the former type of official
inputs, the Hong Kong government requested teachers to meet the minimum
competency level of teaching with ICT, and arrange at least 25 % of their teaching
time involving the use of ICT. For the latter type of official inputs, the government
of Singapore, Hong Kong, and Beijing requested schools to provide ICT-related
subjects for students in primary and secondary schools. At the second stage, there
was an emerging consideration of paradigm shift to student-centered learning
through e-Learning delivery. The governments of all the four cities/regions also
highlighted this issue in their e-Learning policy documents at that time. At the third
stage, there was a growing concern on the approach of mobile learning with learning
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platforms and quality e-resources/e-textbooks. The governments of Beijing and
Taiwan planned for actions to integrate the use of mobile technology in day-to-day
learning and teaching across different subjects in school education. Besides, there
was also a growing concern on the development of 21st century skills in e-Learning.
The governments of Singapore, Hong Kong, and Taiwan explicitly made the
development of 21st century skills as one of the major goals of learning in school
education. The above summary reveals that future e-Learning should be a studentcentered learning process which is supported by mobile technology and targeted on
enabling students to develop 21st century skills through curriculum integration and
delivery.
Students learning
The e-Learning policies on the dimension of students learning over the recent two
decades have a change in the focuses from teachers’ e-Learning integration into
learning tasks to students’ capacity building in e-Learning process. At the first stage,
all the four cities/regions had a main focus on integrating e-Learning elements into
learning tasks. This was kept at the second stage, in which the governments of
Taiwan and Hong Kong put further efforts to prepare students to use ICT
proficiently and ethically. The Taiwan government encouraged schools to engage
students in the regular use of ICT in various day-to-day learning tasks, while the
Hong Kong government developed an information literacy framework for guiding
local teachers to empower students with the necessary knowledge and proper
attitudes for information processing. At the third stage, there were increased efforts
on ensuring students’ proficient and ethical use of ICT. The Singapore government
focused on ensuring students use ICT proficiently, through the establishment of
baseline ICT standards for students together with the corresponding assessment
tools for teacher use. The governments of Taiwan and Hong Kong worked further
on ensuring students to use ICT proficiently and ethically, through the emphasis on
information literacy/digital literacy in official curricula for school education. The
above summary reveals the trend toward the empowerment of students in the
proficient and ethical use of ICT for daily pursuits, especially for day-to-day
learning.
Teacher professional development
The e-Learning policies on the dimension of teacher professional development over
the recent two decades have an expansion of focuses from skills-oriented training to
peer-supported sharing. At the first and second stages, all the four cities/regions
focused on providing teachers with technical and pedagogical training. The training
events were mainly organized in the form of workshop or seminar. Their contents
mainly covered the hands-on practice of technical operation of digital tools and/or
resources for learning and teaching, as well as the theoretical introduction of
pedagogical issues in ICT integration for learning and teaching. At the third stage,
there was a growing attention to the sustainability and scalability of teacher
professional development on e-Learning. The Taiwan government concerned the
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cohesiveness of teacher professional development programs on e-Learning; with an
expectation that teachers are enabled to regularly practice and refine pedagogical
concept and teaching habit related to ICT integration into daily instruction. The
Singaporean approach for teacher professional development has evolved as the ICT
Masterplans for Education matures. Essentially, a more grounded and direct support
structure emerges as the needs of teachers increase in complexity and diversity.
Under mp3, this is done by allowing teachers to receive relevant and responsive
pedagogical support from the selected peers ‘‘ICT Mentors’’ in the same schools
through in-depth discussions about pedagogical use of ICT. The above summary
reveals the trend toward the provision of coherent professional development
fostering peer support within the teacher community.
Leadership and capacity building
The e-Learning policies on the dimension of leadership and capacity building over
the recent two decades have an expansion of focuses from government-supported
research to peer-supported training, school-based inputs, and parental involvement.
At the first and second stages, efforts were made in government-supported research
on e-Learning. The governments of all the four cities/regions provided schools with
funding supports on conducting e-Learning research for piloting innovative ICTsupported pedagogies. For example, the Singapore government launched a series of
pilot research on the use of technologies for teaching and learning in formal and
informal environments, with the ‘‘early-adopters’’ schools experimented ICTenriched pedagogies in a wide array of subject domains across different school
levels. The Taiwan government also supported schools on experimenting e-Learning pedagogies in the real classroom environment, with a focus on extending the use
of mobile technology for learning and teaching across school curricula. There were
also initial efforts in the community involvement in e-Learning. The Hong Kong
government, for example, encouraged supports from community groups, tertiary
institutions, and parents for the provision of ICT facilities, digital resources, and
learning guidance for students’ e-Learning after school. At the third stage, there was
a growing emphasis on peer-supported training, school-based inputs, and parental
involvement in e-Learning development. As for the peer-supported training, efforts
were made by the Singapore government in enhancing school leadership on
e-Learning through the online professional development program for school leaders
under a peer-coaching approach. For the school-based inputs, efforts were made by
the Hong Kong government in two ways: promoting school-based planning of ICT
in education through the provision of relevant resource pack and planning tool, as
well as piloting school-based e-Learning pedagogical innovations through the
launch of territory-wide e-Learning school pilot scheme. As for the parental
involvement, efforts were made by the Hong Kong government in providing parents
with ICT-related programs on parental guidance on home use of ICT for learning, in
order to raise their information literacy and assist them in guiding children’s
e-Learning at home. The above summary reveals the trend toward the concerted
inputs from both schools and parents on supporting students to coherently use ICT
for learning inside and outside of school.
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Implications to future policy planning for e-Learning in school education
E-Learning in future has the goal of supporting schools on realizing the process that
is geared to student-centered development of both domain knowledge and 21st
century skills and cultivating students who are able to proficiently and ethically use
ICT for day-to-day learning. Building on the past experiences and the future needs
of e-Learning in school education among the four Asian cities/regions, this section
discusses five implications related to future policy planning for e-Learning.
The first implication is related to the provision of ICT infrastructure for
e-Learning on campus. As mentioned, future e-Learning will emphasize a studentcentered learning process which is supported by mobile technology and targeted on
enabling students to develop both domain knowledge and 21st century skills. This
implies that schools need to be supported on creating e-Learning environments that
make use of mobile technology to facilitate students to enhance 21st century skills
through domain knowledge learning. Official policy initiatives on the creation of
one-to-one digital classrooms are one of the promising directions in this aspect. In
fact, the major Asian cities/regions have attempted to make the related future policy
planning, in particular, the governments of Taiwan and Hong Kong (Chan 2013;
Education Bureau 2014). The governments of Taiwan and Hong Kong both focus its
related initiatives on the issue of wireless networking. In Taiwan, the government
pledges to support schools to build campus-wide wireless coverage with considerable increase of network bandwidth, and in turn create digital classrooms for
e-Learning with the support of mobile and wireless technology. In Hong Kong, the
government pledges to support public sector schools to incrementally build the
necessary WiFi infrastructure to cover all classrooms by phases within next three
school years (Education Bureau 2014).
The second implication is related to the development of digital resources and
e-textbooks for e-Learning. The learning process inside of digital classrooms
exposes students to an extensive use of digital resources and e-textbooks for subject
learning. This implies that schools need to be supported on the easy and systematic
retrieval and sharing of suitable and sufficient digital resources and e-textbooks for
e-Learning across school curricula. Official policy initiatives on the development of
curriculum-based e-Learning resources and e-Learning platforms are, therefore,
expected by the school education sector. In fact, the major Asian cities/regions have
attempted to make the related future policy planning, in particular, the governments
of Hong Kong and Beijing (Education Bureau 2014). In Hong Kong, the
government pledges to expand, enrich, and update the free learning and teaching
resources, packages, and e-textbooks on the existing governmental one-stop portal
for the school education sector, as well as to develop an interoperable online
integration services platform for the sharing of e-Learning resources and the access
to e-Learning data among teachers and students. In Beijing, the government pledges
to develop an online curriculum for school education, in which a series of
e-textbooks fitting the local school curricula and online systems for pedagogical and
administrative purposes will be constructed to support students, teachers, and
parents on an integral retrieval of learning materials and learning data in e-Learning
process.
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The third implication is related to the focus of student learning under e-Learning.
The learning goal of future e-Learning is to empower students to the proficient and
ethical use of ICT in daily life. This implies that schools need to be supported on the
cultivation of students’ 21st century skills through daily curriculum delivery. In fact,
the major Asian cities/regions have attempted to make the related future policy
planning, in particular, the governments of Singapore and Taiwan. Both of the
governments of Singapore and Taiwan emphasize the promotion of paradigm shift
to student-centered learning in the school education sector, and value the role of ICT
in realizing the student-centered learning process that engages students in the
development and application of 21st century skills. The Taiwan government even
prepares to make digital literacy as an official component in school curricula.
The fourth implication is related to the provision of teacher professional
development on e-Learning. As mentioned, there is a trend toward the provision of
peer-supported professional development on e-Learning for teachers on a sustainable and scalable manner. This implies that schools need to be supported on
organizing peer-supported professional development activities for teachers to
sustainably enhance their e-Learning pedagogies. Official policy initiatives on the
promotion of teachers’ community of practice (CoP) on e-Learning are, therefore,
expected by the school education sector. In fact, the major Asian cities/regions have
attempted to make the related future policy planning, in particular the governments
of Hong Kong and Singapore (Education Bureau 2014; Ministry of Education,
Singapore 2008). In Hong Kong, the government pledges to foster teachers’ CoPs,
both within and across schools, for mutual support on the planning and
implementation of e-Learning, on top of the organization of a series of professional
development programs on e-Learning at the generic teaching level as well as at the
subject-specific levels. In Singapore, the government pledges to strengthen the
scale-up of the use of ICT for teaching and learning through the ‘‘ideas to practice’’
framework and school-based approach within the teacher community across the
country.
The fifth implication is related to the school leadership and capacity building for
e-Learning. The desirable e-Learning process emphasizes not only the formal
learning initiated in digital classrooms on campus but also the extended learning in
which students continue peer discussions on the online platforms supported by
mobile technology after class. This implies that schools need parental supports on
procuring mobile devices for students’ learning use, and creating home learning
environments that are seamless with the classroom learning environments in order
to facilitate students to coherently develop domain knowledge and 21st century
skills. In fact, the major Asian cities/regions have attempted to make the related
future policy planning, in particular the governments of Singapore and Hong Kong
(Education Bureau 2014; Ministry of Education, Singapore 2008). In Singapore, the
government has put in place incentives to encourage homeowner of broadband
connections and computers. In Hong Kong, the government pledges to continue
encouraging parents to support students on the proficient, healthy, and ethical use of
ICT for home learning, as well as on a better use of their own portable computing
devices for school learning.
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Conclusions and challenges
This article reviews the e-Learning policy in school education in Singapore, Hong
Kong, Taiwan, and Beijing in the recent two decades. The past experiences of these
four major Asian cities/regions in the development of e-Learning policies are
compared in terms of five dimensions, namely infrastructure, curriculum integration, students learning, teacher professional development, and leadership and
capacity building. From the planning in Taiwan, e-Learning in school education
should target at supporting students to develop both domain knowledge and 21st
century skills. This educational goal requires the shift to student-centered paradigm
in school education. From the planning in Hong Kong, the creation of one-to-one
digital classrooms would be helpful in this regard. The learning process in one-toone digital classrooms requires students to extensively use digital resources and
e-textbooks, as reflected by the planning in Beijing and Hong Kong. The learning
environment which emphasizes the use of such e-Learning materials in one-to-one
digital classrooms may be new to teachers. From the planning in Singapore, related
teacher professional development on sustainable and scalable manner is therefore
necessarily important. For the holistic realization of these e-Learning directions in
future, official supports on school leadership and capacity building are required.
These analysis results imply several challenging issues that policy makers should
address in the future planning for e-Learning in school education.
In the dimension of infrastructure, schools might face challenges in ensuring
every student to possess a personally owned portable computing device for
classroom learning, despite the government supports on building campus-wide
wireless network. Policy initiatives should then be made for supporting schools to
mobilize parental inputs in hardware procurement for students.
In the dimension of curriculum integration, schools might face challenges in
bridging students’ gap in using ICT for formal learning in class and informal
learning after school, as the government supports emphasize pedagogical advancement of ICT-supported classroom learning. Policy initiatives should then be made
for supporting schools to engage students in the ICT-supported learning process
inside and outside school coherently.
In the dimension of students learning, schools might face challenges in realizing
the ultimate goal of e-Learning at developing students’ capability of self-regulated
learning, despite the government supports newly concern the 21st century skills
development through e-Learning. Policy initiatives should then be made for
supporting schools to re-interpret learning opportunities for students to develop and
apply generic skills to self-regulate their learning process.
In the dimension of teacher professional development, schools might face
challenges in enhancing teachers’ capacity to truly realize student-centered learning
in e-Learning environments, even the government supports newly shift emphasis on
the pedagogical aspect instead of technical aspect on e-Learning. Policy initiatives
should then be made for supporting teachers to master teaching models that
facilitate their work on integrating student-centered learning elements into students’
knowledge construction.
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In the dimension of leadership and capacity building, schools might face
challenges in developing an e-Learning plan that holistically addresses every
concern of different stakeholders in school, even the government supports
emphasize the school-based planning of e-Learning development. Policy initiatives
should then be made for empowering principals to build a common consent with the
senior management team, curriculum coordinators, panel heads, subject teachers
and parents, to the vision and direction of e-Learning plans in school.
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