i 6 £2) IRmID kP BT R

Smart Learning Institute of Beijing Normal University

United Nations ; International ] Researc h
d I, Scientific and nd Training Cents
1 Organizati for Rural Educa

Handbook on
Facilitating Flexible Learning
During Educational Disruption

The Chinese Experience in Maintaining

Undisrupted Learning in COVID-19 Outbreak

March, 2020. Version 1.1

[
\

\
/
}

IASLE



Handbook on Facilitating Flexible Learning During Educational Disruption:

The Chinese Experience in Maintaining Undisrupted Learning in COVID-19 Outbreak

© Smart Learning Institute of Beijing Normal University (SLIBNU), March, 2020. Version 1.1

Rights and Permissions

This publication is available in Open Access under the Attribution-ShareAlike 3.0 IGO (CC-BY-SA 3.0 1GO)

license (http://creativecommons.org/licenses/by-sa/3.0/igo/).

Please cite the work as follows:

Huang, R.H., Liu, D.J., Tlili, A., Yang, J.F., Wang, H.H., et al. (2020). Handbook on Facilitating Flexible
Learning During Educational Disruption: The Chinese Experience in Maintaining Undisrupted Learning in
COVID-19 Outbreak. Beijing: Smart Learning Institute of Beijing Normal University.



Handbook on Facilitating Flexible Learning During Educational Disruption:

The Chinese Experience in Maintaining Undisrupted Learning in COVID-19 Outbreak

Smart Learning Institute of Beijing Normal University

UNESCO International Research and Training Centre for Rural Education

March 13,2020



Acknowledgement

Many people have helped us in finalizing this handbook. They have our great appreciation for the long hours
and hard work they devoted to conducting research and developing the content. Without their continuous

assistance, this handbook would not have been realized.

We would especially like to thank Dr. Haijun Zeng from the Smart Learning Institute of Beijing Normal
University and Dr. Changjie Chen from the NetDragon Websoft Inc., for their professional recommendations
on the handbook framework. Special thanks also go to Rongxia Zhuang from the Smart Learning Institute of
Beijing Normal University for organizing meetings to develop the content and managing the evolution of this

handbook from a simple framework to a well-structured content.

Our acknowledgement is also extended to the researchers who put a lot of efforts in finding and developing the
content. The research team includes Ahmed TIili, Junfeng Yang, Huanhuan Wang, Muhua Zhang, Bojun Gao,

Hang Lu, Ting-Wen Chang, Qian Cheng, Xiayu Yin, Wei Cheng.

We acknowledge with gratitude those experts from the Smart Learning Institute of Beijing Normal University
(SLIBNU), UNESCO International Research and Training Centre for Rural Education (UNESCO INRULED),
UNESCO Institute for Information Technologies in Education (UNESCO IITE), the International Association
of Smart Learning Environment (IASLE), the Arab League's Educational, Cultural and Scientific Organization

(ALECSO), and Edmodo for their professional feedback and comments during the preparation of this handbook.



Contents

Executive Summary 1
@ Understanding Flexible Learning during Educational Disruption 2
1.1 Flexible learning >
1.2 Characteristics of flexible learning 3
1.3 Dimensions of flexibility 3
@ Applying Online Learning to Provide Flexible Education 9
2.1 Technology enhanced learning 9
2.2 What is online learning 10
2.3 How to provide online learning 1
2.4 Core elements for supporting “Disrupted Classes, Undisrupted Learning” 13
© Ensuring Reliable Network Infrastructure 15
@ Utilizing Friendly Learning Tools 17
© Adopting Suitable Digital Learning Resources 21
5.1 Evaluate the suitability of digital learning resources 21
5.2 The available digital learning resources for different levels of education 22
@ racilitating Effective Online Teaching and Learning 26
6.1 Instructional organization of learning 26
6.2 Social organization of learning activities 27
@ Providing Supports and Services for Teachers and Students 32
7.1 Technical services for teachers 32
7.2 Learning supports for students 32

® Empowering the Collaboration between Governments, Enterprises, 37
and Schools

Conclusions and Recommendations 39
Reference 41

Participant List 43



Executive Summary

During recent years, large scale outbreaks of pandemic disease, natural disaster, or serious air pollution took
place in the global wide, affecting not only humans’ health, but also the education sector. For instance, at the
end of 2002, SARS affected several countries around the world. To contain the virus, face-to-face teaching was
banned in several regions in China. Similarly, in 2009, the outbreak of H1N1 Flu affected several people around
the world, causing school closures in many countries and areas, such as Bulgaria, China, France, Italy, Japan,
New Zealand, Serbia, South Africa, Thailand, United Kingdom, the United States, etc. (Cauchemez et al., 2014).

At the end of 2019, while the Coronavirus (COVID-19) is rapidly spreading worldwide, causing the death of
over 3000 persons, several countries have initiated several strategies to contain this virus, including school
closures. UNESCO stated that, as of 12 March, forty-six countries in five different continents have announced
school closures to contain the spread of COVID-19. Specifically, twenty-six countries have completely closed
schools nationwide, affecting the learning process of almost 376.9 million children and youth who would
normally attend schools. A further twenty countries have partially closed schools (localized school closures) to
prevent or contain the spread of COVID-19. Particularly, 500 million children and youth are still threatened with

not attending their schools if these twenty countries also order nationwide school closures.

International organizations have paid particular attention to the issue of “Education Response in Crises and
Emergencies”. UNESCO stated in the Education 2030 Incheon Declaration and Framework for Action that
countries should “provide alternative modes of learning and education for children and adolescents who are
not in school at both the primary and secondary levels, and put in place equivalency and bridging programmes,
recognized and accredited by the state, to ensure flexible learning in both formal and non-formal settings,

including in emergency situations”.

Specifically in China, to contain the COVID-19, the Chinese government has banned most-face-to-face
activities, including teaching. Chinese Ministry of Education, on the other hand, has launched an initiative
entitled “Disrupted classes, undisrupted learning” to provide flexible online learning to over 270 million students
from their homes. Therefore, this handbook aims to define the term “flexible learning” to readers. It then
describes several implemented flexible online learning strategies during the COVID-19 outbreak. These stories
are presented based on six dimensions, namely (a) infrastructure, (b) learning tools, (c) learning resources, (d)
teaching and learning methods, (€) services for teachers and students, and (f) cooperation between enterprise,
government, and schools. Specifically, this handbook can help other educators, researchers and practitioners
implement similar case studies in their context. Finally, this handbook shows, based on this practical
experience, the different cooperation between several sectors (governmental, telecommunication, enterprises,
etc.) to provide effective and inclusive education in case of emergencies, such as the COVID-19.

1 March, 2020. Version 1.1



Understanding Flexible Learning

during Educational Disruption

Lee and McLoughlin (2010) defined flexible learning as a “set of educational approacm

and systems concerned with providing learners with increased choice, convenience, and

personalization to suit their needs. In particular, flexible learning provides learners with

choices about where, when, and how learning occurs, by using a range of technologies
Esupport the teaching and learning process.”

1.1 Flexible Learning

The study of flexible learning and teaching has a long history. First, “flexibility” is defined as offering choices in
the educational environment, as well as customizing a given course to meet the needs of individual learners.
Therefore, providing the possibility of making learning choices to learners is crucial. These learning choices
can cover class times, course content, instructional

approach, learning resources and location, technology

use, the requirements for entry/completion dates,

and communication medium (Collis, Vingerhoets,

& Moonen, 1997; Goode, Willis, Wolf, & Harris,

2007). With the development of information and

communication technologies, new learning modes have

appeared that can open more opportunities for flexible

learning, such as open learning. Open learning aims to

make learners more self-determined and independent,

while teachers became more as learning facilitators

(Wiki, 2019). Learner-centered philosophy serves as

an underpinning theory for this flexibility dominated educational practices (Lewis & Spenser, 1986). In flexible
learning environments, barriers that might prevent students from attending a given educational context (e.g.,
classrooms) are removed. With the further development of technologies, flexible delivery is considered a
critical component (Lundin, 1999), which usually empowers learners and instructors to exchange information
in a two-way manner. Later, the scope of flexible learning has been further extended beyond the dimension of
delivery to cover flexible pedagogy (Gordon, 2014; Ryan & Tilbury, 2013). Gardon (2014) and Ryan and Tilbury
(2013) believed that flexibility is not only an attribute of students, but also a feature of educational strategies at
the institution level.

March, 2020. Version 1.1 2



1.2 Characteristics of flexible learning

Flexible learning has several characteristics, as follows:

First, it offers learners rich learning choices from multiple dimensions of study (Goode et al., 2007).

Second, it applies learner-centered constructivism approach which is indicated by a shift from the teacher
taking learning responsibilities to the learner taking these responsibilities as well (Lewis & Spencer, 1986;
Goode, 2007).

Last, learners are granted a variety of choices and take more responsibilities for their own learning. Therefore,
flexible learning requires learners to be more skilled at self-regulation in terms of goal setting, self-monitoring
and make adjustments and instructors to promote active learning so that learning in such situations can be

engaging and effective (Collis, 1998).

1.3 Dimensions of flexibility

The strategy of flexible learning can be implemented at different levels, such as teaching and learner
management, operational management, and institutional management (Casey & Wilson, 2005). Focusing on the
flexibility at teaching and learner management level, we identified the following eight key flexibility dimensions.

« When and where the learning occurs
It means that the time of participating in a course (Collis et al., 1997), starting and finishing a course
(McMeekin, 1998), participating in learning activities (Collis et al., 1997; Collis, 2004; Casey, 2005), the pace
of study (Collis, 2004; Casey & Wilson, 2005) can be flexible. Learners can be offered choices based on their
needs (e.g., study during evenings or weekends). They can also specify the time they want to interact with
others and the time they want to study on their own. The location of learners to carry out learning activities
and access learning materials can also be flexible anywhere at any time via mobile devices, such as at
campus, home, public transport, airport or even on a plane (Collis et al., 1997; McMeekin, 1998; Gordon,
2014). Due to the outbreak of COVID-19, Beijing Normal University in China cancelled the regular physical
class meetings. The alternative ways that the instructors used is to post a list of learning tasks and upload
related resources on the learning management system every Monday. Students can then access these
resources and study at any time (usually at home during the current week). Finally, the students submit their

completed learning homework and assignments before the following week.

« What and how students will learn
It allows students to determine the sections and the sequence of content according to their desire, pathways
of learning, forms of course orientation, size and scope of the course through modulization of the content
(Collis et al., 1997; Collis, 2004; Casey & Wilson, 2005; Gordon, 2014). During the period of COVID-19, the
self-inquiry course offered by Guangzhou International Middle School Huangpu ZWIE encouraged students
to select the topics based on their personal interests and strength. They can then create products in the
formats they prefer, such as a regular letter, posters, brochures, videos, songs or dances to salute the front-

fine heroes who fight against the novel Coronavirus in Wuhan City, China."

1 https://Ix.huangiu.com/article/9CaKrnKps6s
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“Course Supermarket”

Binbei School in Shandong Province opened a “Course Supermarket”, which provides
students great flexibility in learning from home and helps them develop self-management
skills. The topics of the courses offered by this “supermarket” range from photography,
calligraphy, reading, housework, music, fitness and bodybuilding exercises. Examples of the

course topics are presented in Figure 1.

Figure 1. Binbei School (Shandong, China) opened a "Course Supermarket" that offers courses with a broad range of topics
Source: https://www.sohu.com/a/375788276 508621

« How to deliverinstruction
Flexible delivery offers a suitable range of how and where students can access learning materials (Collis et
al., 1997; Lundin, 1999; McMeekin,1998). Students may experience the course in campus-based learning,
web-based learning, or in both via different technologies, such as Augmented Reality (AR). Employer-based
learning has recently emerged as a new delivery method, which enables students to combine work with study,
bringing together higher education providers and employers to produce innovative learning opportunities from
a broad view (UK Universities, 2018). A blended way to deliver a course with the theme of English Language
for pre-school kids in China provided by New Oriental Education and McGraw Hill allows students to use an
Artificial Intelligence-driven mobile application to access the learning resources and study on their own paces
during the weekdays'. The supplementary activities include following and imitating the reading process,
automatic grading, and group discussions via social network applications. During the weekend, the lecture is

delivered online by the instructors as live virtual classrooms.

« What strategies could be used for organizing learning activities?
The learner's choices can be offered using several instructional approaches, such as lectures with tutorials,
independent study, discussion, seminar groups, debates, student-led discovery approaches and educational
gamification (Gordon, 2014). For instance, the University of British Columbia (2020) has recently used
different methods, such as blended learning, Massive Open Online Courses (MOOCs) and experiential

learning, to offer more opportunities for learners to control their own learning process and improve their

1 http://www.maxen.com.cn/
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learning experiences. For the methods of social organization of learning, flexibility can be enabled by offering
learners several ways of studying (individually, in groups, collaboratively, etc.). The instructors at Baiyangdian
High School at Xiong'an District delivered live lectures through a software "DingTalk." They also organized
group-based student discussions by using the platform ZOOM so that all participants can interact with each
other more conveniently. Video-based one-on-one tutoring was used by the instructors at Renmin University
Affiliated-Sanya High School so that students can have a better emotional perception while they are
addressing the course work with real-time help from the instructors".

« What types of learning resources should be provided to students?
For the origin of the resources, in addition to instructor created content, the resource created by learners,
libraries, even high-quality resources from the web can also be the potential choices (Collis 2004; Casey, 2005).
Regards to the modality of the resources, flexibility can be indicated by using a range of media formats, such
as podcasts, narrated screen capture, the full video of lectures and software (Gordon, 2014). Open Educational
Resources (OER) can also provide flexibility in the way of using learning resources since they are under an

open license. For instance, an educator can use, mix, adapt a given OER to fit his/her learning context.

Free and open learning resources
provided to students

The Ministry of Education of China coordinated 22 online learning platforms that totally
offered 24, 000 free and open online courses at the national level'. Schools and educational
corporations at the province level also provided a huge amount of open learning resources so
that the quantity and flexibility of resources can be guaranteed during the special period of
the virus outbreak. The modality of the resources includes filmed lectures and educational
games, as showing in Figure 2. Schools like Wenzhou Experimental Middle School further
customized the public resources based on the characteristics of its students to fit their needs?.

=
v FBREEN
2 manara va m ms me mx e T (1) REE

" e
Ry &t A7 *5 % 7% HFvc0m H ey

Ll L]

(B - HWES

=

Figure 2. Parts of resources provided in different modalities3

Notes:

1 https://news.sina.cn/2020-02-05/detail-iimxxste8997186.d.htmlI?vt=4&pos=3

2 data source: Participants who attended the webnar on Online Education Needs and Implementation in COVID-19 Situation
hosted by CIT, on February 19, 2020.

3 Graphs from http://jypt.tjjy.com.cn/acommonapp/chome/mindex.do and https://www.xianshua.net/app/hbszxxxsjxpt/

1 data source: Participants who attended a webinar on Online Education Needs and Implementation in CO.VID-19 Situation hosted by National
Engineering Laboratory for Cyberlearning and Intelligent Technology of China(CIT), on February 19, 2020.
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« What technologies are truely useful for learning, teaching and administration?

The use of technologies to enhance teaching and learning (Gordon, 2014) and help instructors and
departments to process administrative work within institutions (Casey, 2005) can be flexible. A variety of
web 4.0 tools can be used to help learners generate content and interact with peers, such as blogs, wikis,
and social networks. Additionally, several technology-based communication mediums, such as emails and
instant messages applications, made the instructors and administrative staffs' work much more convenient.
To address the challenges that students can’t go to campus to study in a regular way during the COVID-19
period, in China, different types of tools and platforms were used in an integrated way to support learning and
teaching from home. The major technologies utilized by different schools were summarized and classified
into different categories based on their functions in Table 1.

Table 1. The types of technologies used in different schools in China during COVID-19 outbreak

Schools in China m Comr?gai:ation Al-driven APPs | Survey tools

Wuhan Yucai Experimental
Primary School

Wuhan Wuchang District
Sandao Street Primary
School

Wen Zhou Experimental
Middle School

Baiyangdian High School at
Xiong'an District

Xiaoxita High School at
Yichang Wuyi District

BaGu Primary School in
Sichuan Liangshan

The Asia-Pacific
Experimental School of
Beijing Normal University
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« When and how to provide assessment and evaluation?

The assessment and evaluation of learning quality, as well as teaching and academic programs (Collis et al.,
1997; Casey, 20005) can be flexible. The flexibility can be indicated by the methods of assessments, such
as presentation, research papers, team projects, peer assessments, and standardized tests (e.g., multiple
choices). E-portfolio is one method that can offer more flexibility for students to update the evidence of their
development and achievement (Gordon, 2014). The timing and delivery channel of assessment can also
be flexible. computer based test (e.g. online test, adaptive test) and human managed assessment (paper-
based test) are the typical methods. Flexible learning can also be provided by applying learning analytics
approaches, which will collect the students’ learning traces (within the learning system) to provide real-time
assessments, as reports or dashboards.

Real time chatting tools facilitated assessments

The instructors at No.l Primary School in Puyang, Henan province, required students who
study at home to write their answers to the test questions on pieces of paper. Students
should then take photos of their completed answer sheets and send them to their
instructors via real time chatting tools, such as WeChat. Instructors' grading and comments
were then manually added on the photos of the answer sheets by using the image
processing tools like Drawing and then be sent back to students, as shown in Figure 3.

S il Sl 10t64% W1 14:00 |9 @9 ¢« . WSQQEH20200211085012)pg - W =
t W °
< 2019753E(%6)
218 ] A P =R II=II Il=l. v
g g diE = Wit i m s = [N e W e 3
EXEL: I BRRNE, =5 - u- A €] . o W @1 @2 B®  DsGRE

SIRAFNE, ERHENERR
MAFHER

285 (KHT) , ZHMZORD,
ERHEBNERERES, 2
HHSEX, EH—EE.
FEMFAL: (H43K) REER, ix
ERIG, IERES (LERIT
RIBMES, RERSER, 85
M EEBRA, REHFE—)

L5 i a B oy

A EAEWIEF SR FFARAITER
FEXE B, IS EREM
#S,

Figure 3. An assessment delivery method by using image processing tools and real-time chatting tools
Source: https://baijiahao.baidu.com/s?id=1659043617942496101&wfr=spider&for=pc
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« What kind of supports and services should be provided for students and instructors?

The time and place to obtain support and the methods of support can also be flexible (Collis et al., 1997;
Casey, 2005; Gordon, 2014). For example, students can get help via help desks, face-to-face or online
meetings with tutors, group help sessions and through video-based real-time chatting tools. Allowing learners
to specify the language used on learning materials or communication is also an important support, especially
for international students. For example, current intelligent learning systems can now provide automatic
personalized support to students based on their individual learning characteristics, such as learning
performance, personal preferences, etc.

The Q & A platform of “Smart Learning Partner”

To address the needs of the students' non-real-time Questions & Answers counseling,
Beijing has launched an online Q & A platform. By February 23rd, 2020, there has been
13,705 instructors registered for qualification checking.

All students of grade three in junior high school in Beijing can access the Q & A module of
the "Smart Learning Partner” through their computers, mobile phone APPs, or the WeChat
Subscription. They can upload and publish their questions as text or pictures. Teachers can
give students ideas and methods to solve problems through text and pictures. Only one

best answer can be adopted for each question.

aEmeAMEGRER
maNE: | Ex

. OMAANE <RiERD?
EEEAONE!

oo
Engish
Emp

wRrNzEsE [EEE]

anE AEANR
8.
RIS

B -7 R, BOMASE

0/1000
‘wE () B00RN

+

Figure 4. Online supports for learners and instructors
Source: http://www.zgkao.com/zk/202002/38847.html
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Applying Online Learning to

Provide Flexible Education

At present, according to the development of emergency situation of COVID-19, seveﬂ
countries have adopted various flexible teaching and learning approaches in their
education systems, and online education is one of the main approaches. Online
learning, as a subset of distance education, has always been concerned with providing
access to educational experiences that are at least more flexible in time and in space

than campus-based education by utilizing different types of technologies, as discussed

l in the next section.

2.1 Technology enhanced learning

Technology enhanced learning leverages technology to maximize learning within an environment of high-
quality course design that can offer students the options of time, place, and pace, and emphasizes different
learning styles. The following five laws play vital role in applying effective technology enhanced learning (Huang,
Chen, Yang, & Loewen, 2013).

« Onintrinsic access to E-learning resources (related to learning resources).

If learners take the initiative to browse or to “readthrough” all e-learning resources in order to learn more
effectively than face-to-face teaching, the resources have to satisfy the following five basic conditions: (a) The
contents are of learners’ interests or necessary for them to solve problems; (b) The contents are of moderate
difficulty and in an appropriate scale, so that cognitive “overload” will not occur; (c) The structure of the
contents is simple and clear, which will reduce the cognitive load of learners; (d) The content is well designed
to avoid visual strain; and, (e) The navigation layout is clear with moderate depth so that the learners will not
get lost during the navigation on a given learning system.

» Onvirtual learning communities (related to learning environments).
If learners want to communicate in Virtual Learning Environments (VLE) as in the authentic classroom
environments, the following three basic conditions are required: (a) Build a trustful learning environment,
via providing continuous encouragements, so learners feel a sense of “belonging to the group and
environment”; (b) Provide timely feedback to learners, so they can find the answers and acquire a sense of
achievement in the VLE; and, (c) Allow learners to gain a sense of emotional identification and release their

desire of “competition” or “performance”.

9 March, 2020. Version 1.1



« Onlearning management systems (related to the learning system).
To effectively manage the learning process using Learning Management Systems (LMS), the following four
basic conditions should be satisfied: (a) The LMS structure and the “teaching process” are highly coupled;
(b) The LMS incorporates automatic services, such as automatic dashboards, which can reduce the teachers
and the students’ workload; (c) The generated learning data of both the students and teachers are safe to
protect their privacy; and, (d) The LMS should be well-designed in order to provide friendly learning and

teaching experiences to both students and teachers respectively.

« Onuser’s understanding of the designer’s intention (related to system design).
Design that does not take into account the user experience might lead to inconvenient learning experiences.
In order to overcome this problem, the following three methods can be applied: (a) The use of “metaphor”
and “common sense”; (b) Clear and concise documents; and, (c) A universal standard of labels and symbols
that is made public and available to teachers and students.

« Onlearner's asking for help (related to users).
In order to make learners more motivated to ask their teachers for help when encountering difficulties, there
are three necessary conditions: (a) Appropriate external encouragements (from the teachers, administration,

etc.); (b) The intimacy between teachers and students; and, (c) Timely and effective feedback.

2.2 What is online learning?

In online learning, learners can interact directly with
the learning content that they find in multiple formats
(e.g., video, audio, document, etc.). Additionally,
they can also choose to have their own learning
sequenced, directed, and evaluated with the
assistance of a teacher. This interaction can take
place within a community of inquiry, using a variety
of internet-based synchronous and asynchronous
activities (video, audio, computer conferencing, chats,
or virtual world interaction). These synchronous and
asynchronous online environments will promote the development of social and collaborative skills, as well as

personal relationships among participants.
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2.3 How to provide
online learning

One of the keys to ensure effective online
education is active learning. Active learning covers
a number of related learning modes, methods, and
movements. It represents a shift from traditional,
teacher-centered and lecture-based class toward
more student-centered class activities that feature
group activities, pair discussions, hands-on learning
activities, and limited use of traditional lectures. To
provide online active learning, the following three
learning modes can be applied.

Term 3. Synchronous online learning

Synchronous learning is more structured learning
strategy, where the courses are scheduled
at specific times and in live virtual classroom
settings. In this way, students benefit from real-
time interactions, hence get instant messaging
and feedback when needed. (Littlefield, 2018).

Term 4. Asynchronous online learning

The students in asynchronous learning cannot get

instant feedback and message. Additionally, the
learning content is not provided in live classes, but
rather on different learning management systems

or forums(Littlefield, 2018).
Term 5. Open learning

It is the use of teaching methodologies that can
help students construct their own learning pathways
(self-regulated) and be actively contributing to
knowledge building, Specifically, the used teaching
materials should be openly licensed and the
resources produced during the course should also
be released as OER.

DingTalk to deliver live-streaming classes

DingTalk is a multi-terminal platform (e.g., PC, Web and mobile devices) for free communication
and collaboration created by Alibaba Group for Chinese enterprises. It also supports the mutual
transmission of files between mobile phones and computers. Although DingTalk is originally
designed for the enterprises, it has been widely used by a large number of primary schools
and secondary schools in China fo resolve school closures caused by COVID-19. More than 5
million students from more than 10,000 universities and primary schools in 17 provinces attend
live-streaming classes via DingTalk.

In response to "Disrupted Classes, Undisrupted Learning", DingTalk further developed a distance
education package that can help both feachers and learners. For instance, this package provides
health reports on students, online class reports and live interaction. DingTalk also provides real-
time class announcements, school notices. Additionally, DingTalk provides free access to online and
live classes for schools and colleges across China via computers and mobile devices, supporting

11 March, 2020. Version 1.1
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2.4 Core elements for supporting “Disrupted Classes.
Undisrupted Learning”

There are about 518,800 schools at all levels, with about 16,728,500 full-time teachers and 276 million
students in China. As a leading experience worldwide, China is the first country to provide massive online
education to hundreds of millions of students nationwide during the epidemic prevention and control period.

From the perspective of online education organization on a huge scale, online education should effectively
support “Disrupted Casses, Undisrupted Learning” according to the following seven factors: (a) reliable
communication infrastructure, (b) suitable digital learning resources, (c) friendly learning tools, (d) effective
learning methods, (e) instructional organizations, (f) effective support services for teachers and learners, and,
(9) close cooperation between Governments, Enterprises and Schools (G-E-S cooperation). These seven key
factors could be organized in three types of government-led, school-based, and social-service, as shown in
Figure 8. The tangrams in the figure are just the “metaphor” of arrangements of these core elements. These
types will work in different contexts, i.e., based on the priority of decision-makers from different perspectives.
It should be noted that these 7 factors will be in different combinations and communications, depending on
the society and culture. For instance, in the “School-based type”, as schools are equipped with basic network
infrastructure, the first concern that they will focus on is therefore the use of appropriate learning tools that
can be used online or offline to manage or create different learning resources. These seven factors will be
discussed in details in each of the next sections.
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Figure 8. Diagram of flexible learning with cyberspace during educational disruption
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Providing appropriate learning resources
on the National Public Service Platform for
Educational Resources

National Public Service Platform for Educational Resources is an initiative of the central
government of PRC in providing basic public services for education. The platform creates a
network of communication, sharing and application environment for resources providers and
users, and serves all levels of education. Large amounts of resources have been provided
for teachers and students of schools at all levels, including digital resources that are
synchronized with classroom teaching in primary and secondary school (e.g., teaching plans,
courseware, teaching videos, course material), problem sets and tests database for the
high school entrance examination and the college entrance examination. Additionally, the
platform also provides MOOCs for students, teachers and principals of schools at all levels,
and resources for vocational education, safety education, moral education, education for
physical, health and art.

In order to support the "Disrupted Classes, Undisrupted Learning" during the coronavirus
outbreak, the ministry of education of PRC quickly launched the National Network Cloud
Platform for Primary and Secondary School based on National Public Service Platform
for Educational Resources. To meet the students’ learning demands in this special period,
appropriate resources modules of 10 topics in time were added fo the platform, including
epidemic prevention education, moral education, curriculum learning, life and safety education,
mental health education, family education, classic reading, trip learning education, film and
television education, and electronic books.

On the first day of operation on
February 17, 2020, the platform g BRIBIRFLOHRBFS

RN, Vational Public Service Platform for Educational Resources

had more than 8 million clicks
with millions of users covering 31
provinces of China. Users also from

47 countries and regions logged in E]%EPI]\‘;‘M%GQ#%
to this platform. About 85 percent BRI RO R EK, AR &7 —RATKK
of visitors used mobile devices, i s o '

FIEATASATE

such as smart phones and tablets.

EMERAL: A BT ¥ ) FICPE090595185-3

Figure 9. National Public Service Platform for Educational Resources
Source: http://www.eduyun.cn/
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Ensuring Reliable Network

Infrastructure

Reliable network infrastructure is crucial to support different activities, suchn
synchronous cyberteaching using video conferencing, asynchronous cyberlearning
by accessing or downloading digital learning resources, and collaboration with peers
via social software, etc. Schools should test and evaluate the network bandwidth and
increase it if necessary. To ensure a reliable network infrastructure that can support
mnions of students studying at the same time, the following strategies can be applied.

» Mobilize all major telecom service providers to boost internet connectivity service for

online education, especially for the under-served regions.

* Increase the server bandwidth of universities and schools to provide flexible learning and

teaching experience for millions of students simultaneously without interruption.

* To ensure accessible learning experiences, several universities used telecourses.
Specifically, four channels of China Education Television started open broadcasting of
primary and middle school classes across the nation covering 75 lessons on air to provide

learning experiences for those in remote areas without Internet or without cable TV.

Reliable communication infrastructure provided
by CMCC to ensure “Disrupted Classes,
Undisrupted Learning”

L ERb A% Lo

W RAT R Oy R ML S, K R A

China Mobile Communications Group Company

Limited (CMCC) is a mobile communication
operator based on GSM, TD-SCDMA, TD-TEL
and FDD-LTE standard network. Over the years,

ERTNF RS EFERRN R

CMCC has actively promoted the development

of national education informatization through
taking the lead in jointly releasing the campus
broadband "doubling plan" with the Chinese
Ministry of Education, and carrying out the
campus broadband acceleration and fee

e C L
FORE: PEBE, PEEN. PEEGE

PR, ERRATRAR

reduction.

Figure 10. National Network Cloud Platform for Primary and
Secondary School supported by CMCC and other companies
Source: http://ykt.eduyun.cn/
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In order to support the "Disrupted Classes,
Undisrupted Learning" during the novel
coronavirus outbreak, CMCC assisted four cloud
service providers to complete the IDC bandwidth
expansion to 2.18T, reserved 12.95T resource for
use, opened the SMS capacity of 16,000 pieces/
second flow rate, and expand the capacity of 414
mobile cloud hosts. On February 17, 2020, CMCC
successfully ensured the smooth launch of the
“National Network Cloud Platform for Primary
and Secondary School ", which served 180
million primary and secondary school students in
China fo study at home and provided 50 million

Figure 11 A student was learning online at the remote  students with online access at the same time.
village in Jiangxi province supported by CMCC

Source: http://jx.sina.com.cn/news/zhzx/2020-03-02/
detail-iimxxstf5822566.shtml network security and mobile cloud security of

In addition, CMCC has also actively carried out

provincial public platform for education resource service in Guizhou province, Jiangxi province,
Beijing city, and Shanxi province.

In Hubei province, CMCC strived to support the launch of "Air Classroom Based on
Wuhan Education Cloud” and provided the "Hubei Synchronization School" service, which
can provide synchronous curriculum resources on demand service for 6 million primary
and middle school students in Hubei province. Supported by "Air Classroom Based on
Wuhan Education Cloud”, 700000 primary and middle school students in Wuhan city can
simultaneously watch live online teaching videos at home. In Hebei province, CMCC, as the
exclusive cooperation unit of the provincial department of education, undertook fo build
and guarantee the launch of an online teaching resource platform of primary and secondary
education. The platform can serve 15,000 primary and secondary schools and 12 million
teachers and students in Hebei province. In Jiangxi province, CMCC has also covered remote
villages to enable children in the village to access the online courses of the new semester,
ensuring inclusive learning where "no child should be left behind".
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Figure 12. Air Classroom Based on Wuhan Education Cloud supported by ~ Figure 13. The online teaching resource
CMCC and other companies platform of primary and secondary education
Source: http://www.wuhaneduyun.cn/ in Hebei province supported by CMCC

Source: http://edu.10086.cn/hbcloud/index
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Utilizing Friendly Learning Tools

Effectively selecting and using learning tools is beneficial to learners in finding and l
processing information, constructing knowledge, collaborating with peers, expressing

understanding and evaluating learning effects in concrete ways.

The convenience of tools should be taken into consideration when choosing learning
scenarios. Specifically, tools should be convenient and quick to: (a) help teachers
effectively produce and manage resources, release notices and manage students; (b)
help students obtain resources, participate in learning activities; (c) help teachers and
students interact in real time; and, (d) help teachers, parents and schools understand
students' learning performance and make timely school-home interaction. In order
to facilitate teachers at all levels to quickly select various learning tools for a smooth
online teaching, learning tools are divided into eight categories, as shown in Table 2,
Ecording to their different roles in various teaching activities.

Table 2. Classification of learning tools

Categories of Tools SuitggLen'gﬁiaocshing Representative Tools

(1) PowerPoint: https://products.office.com/

PPT recording Suitable for PPT-assisted Po_wer Point and W.PS n zh-cn/powerpou?t
h . Windows, Keynote in I0S (2) WPS: https://www.wps.cn
software video recording
system (3) Keynote: https://www.apple.com/
keynote/

(1) Camtasia studio https://www.techsmith.

com
Screen capture Vlt.ieo editing; espe.mally CamiasialStudiolQuickTme! (2). lecleme https://support.apple.com/
suitable for producing software . quicktime
software . Adobe Premiere .
operation courses (3) Adobe Premiere
https://www.adobe.com/cn/products/
premiere.html
T_he SUNELD .0 d Pr(_Jducmg Gl CHERTEED Huawei Course maker App http://www.coursemaker.cn
video production quickly
The software of Suitable for recording
original video handwritten calculation and Mobile phones, CamScanner ~ CamScanner https://www.camscanner.com
producing action skills display
The software of (1) Mystic raft

https://en-vr.101.com
(2) Sdobe Captivate https://www.adobe.com/
cn/products/captivate.html

Appropriate for developing

. . Mystic raft, Sdobe Captivate
multimedia courseware

Multimedia learning
resource producing
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Categories of Tools

Suitable Teaching
Scenarios

Representative
Tools
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Suitable Teachlng Representatlve
Scenarlos Tools

In terms of utilizing tools to facilitate students’ cognitive development and collaborative construction of

Categorles of Tools

knowledge, the following aspects are recommended: (a) utilizing various tools in information retrieval, mind
mapping, document management, presentation, social tools and other tools to help students access information
and compare different views and express their own opinions, and form an organizational and multi-media
personal knowledge base; (b) utilizing instant messaging tools, social platforms and learning communities to
help students discuss, debate and reach agreements with group members or learning community members,
and complete knowledge construction in discussion or online collaborative interaction; (c) utilizing all kinds of
tools that provide real-time feedback and evaluation, learning situation analysis. This can help students conduct
internal consultation and meaning construction by reflection on learning results and learning process, promote
personalized meaning construction, and, ultimately, the development of higher-level thinking.
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Adopting Suitable Digital

Learning Resources

With the development of ICT in education, digital learning resources like Massim
Open Online Courses (MOOCs), Small Private Online Courses (SPOCs), online video
micro-courses, e-books, simulations, models, graphics, animations, quizzes, games,
and e-notes are making learning

more accessible, engaging, and

contextualized. However, selecting

suitable digital learning resources

for learners should be on the

design of online learning activities..

L

5.1 Evaluate the suitability of digital learning resources

Ozdemir and Bonk (2017) have pointed out that searching and locating specifically high-quality educational
resources, among the thousands that are published, is a difficult task. Therefore, teachers should carefully
choose the quality of educational resources to use by referring to well-known national and international
repositories, such as the Chinese Ministry of Education (MoE) and Massachusetts Institute of Technology (MIT).
Additionally, assessing and selecting good quality digital educational resources is one of the challenging tasks.

Specifically, the educational resources can be selected on several criteria, as follows:

* Licensing: Educators should choose open license content, as this will allow them to legally reuse and remix

these educational resources in their teaching context.

 Accuracy/quality of content: several digital resources are published online without knowing the reliability of
the content or the publisher. Therefore, educators should refer to reliable digital educational resources and
platforms (see the next section).

* Interactivity: Educators should choose interactive learning resources which can help increase the learning
engagement and motivation of students. For instance, using interactive open textbooks, instead of simple

PDF files, would make students more active and interested to learn.

21 March, 2020. Version 1.1



» Ease of adaptability: Educators should choose resources which are easy to adapt in their context, i.e.
resources which can be easily mixed or modified to fit a specific learning context. For instance, PPT
presentations can be good resources as they can be easily readapted.

+ Cultural relevance & sensitivity: Educators should choose educational resources that do not report any

offensive information to any given race or culture.

« Suitable learning resources also include the following five criteria : (a) Suitability of content: the learning
resources should be highly related to learning objectives and contents, as well as be interesting or necessary
to solve problems for students; (b) Suitability of difficulty: the content should be moderate in difficulty and
scale, so that students will avoid cognitive overload; (c) Suitability of structure: the structure of learning
contents is concise and rational, which will not make students "confused"; (d) Suitability of the media: The
media should be presented in an acceptable way, so as not to cause visual fatigue, especially for younger
students; and, (e) Suitability of resource organization: different types of learning resources can be effectively
organized, such as video, animation, text, electronic teaching materials, virtual experiments, etc., in order to
make the layout clear and the content suitable, and students will not be confused.

5.2 The available digital learning resources for different
levels of education

Table 3 presents a comprehensive review of available digital learning resources that both teachers and

learners can refer to in their context.

Table 3. Classification of Digital Learning Resources

esources

National Public Service Platform for
Educational Resources;
One teacher, one excellent course

Course, FUN, IGNOU,
OpenER

National public platform for

. Xuexi.cn
educational resources

University Open Online

Public platforms for The educational cloud platforms of Courses (UOOC), Zhejiang The Civil Learning Space in

edqcatlonal resources of provinces and regions, One Stop Inst_ltutlons of Higher Learplng Capital Library of China
regions Learning Online Open Course Sharing
Platform
The school-based learning resources . .
Slelplelel o=l ERlele=ie1e - of Tsinghua University Primary School, AT Bl o= Th<_-3 Opﬂe n Unlversny"o i .
all levels The High School Affiliated to Renmin .~ MOOCS, Blackboard, e L
JMOOC, Ewant Shanghai Open University

University of China

All types of resources The digital teaching resources and

by online educational electronic teaching materials of People's
enterprises or school- Education Press, 101 Education PPT,
CINCEEEERE] [ETfo] 1618 - Connections Academy

Zhihuishu, ulearning, NetEase Udacity, NetEase Cloud
Online Open Courses, erya.  Classroom, Zhengbao
mooc.chaoxing.com Cloud Classroom

International high-quality
open education resources
(OER)

ALISON, iversity,
Open2Study, openupEd,
CodeCademy

The K12 learning resources in OER Coursera, edX, Canvas,
COMMONS, Khan Academy FutureLearn
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Appropriate digital learning resources for all
education levels provided by Tianjin municipality

Tianjin is a municipality directly under the central government in northern China. It has 16
districts, with a total area of 11966.45 square kilometers, a permanent resident population
of 15.60 million, an urban population of 12.97 million, and an urbanization rate of 83.15%.
There are about 1.17 million students in primary and secondary schools, and there are
more than 100,000 students in junior three and senior three who need to take entrance

examination every year.

In order to support the "Disrupted Classes, Undisrupted Learning” during the coronavirus
outbreak, the government of Tianjin quickly adjusted the teaching arrangement and
launched relevant policies according to different demands of students in kindergarten,
primary and secondary schools, colleges and universities. The Tianjian Municipal Education
Commission provided guidance on learning, and physical exercise at home during this special
period. The guidance on resource entry and selection has been instantly shared fo students,
teachers, and parents via WeChat.

For the students who need to take the entrance examination, groups of refresher courses
were recorded in a short time. Each course was taught by two teachers with senior or
above professional titles. These courses broadcasted to the whole city through Tianjin
cable television. At the same time, various types of learning resources covering the main
subjects of primary and secondary schools were provided to all the teachers and students.
These resources were stored on the Tianjin public service platform of education resources
for primary and secondary education, the cyber-learning spaces, the personalized learning
service system, and the digital library of primary and secondary schools.
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Figure 14. Guiding students to choose appropriate resources

through WeChat public account Figure 15. The Tianjin public service platform of education

Source: http://tj.bendibao.com/news/2020130/86600.shtm resources for primary and secondary education
Source: http://tjedu.tjjy.com.cn/api/front/index/first
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Free electronic textbooks for primary and secondary
schools provided by People’s Education Press

People's Education Press (PEP) is a large professional publishing company affiliated to the
Chinese Ministry of Education. It is mainly engaged in the research, compilation, editing,
publication, and distribution of textbooks for primary and secondary education and other
kinds of textbooks for education at all levels. It does not only publish paper medium
books, but it also engages in electronic audio-visual and multimedia products publishing and
printing, copyright trade, books, and related products logistics services, digital publishing
and services.

In order fo support the "Disrupted Classes, Undisrupted Learning" during the coronavirus
outbreak, PEP has provided open and free access to all digital fteaching resources on an
APP named “PEP Touch & Read” to primary and secondary school students in China. The
digital teaching resources involve texts of three disciplines uniformly compiled by the state
and digital teaching materials compiled by PEP, coming with thousands of video and audio
micro courses synchronized with the textbooks. In order to support the 6 million teachers
and students in Hubei province, PEP provides free digital textbooks and digital application
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services for 3 months fo the teachers and students of primary and secondary schools in
Hubei Province. In addition, PEP provided free digital textbooks for the spring semester of
2020 to teachers and and students of primary and secondary schools across compulsory
education, senior high school education, secondary vocational education, and special education.
The digital textbooks involve nearly 600 varieties of more than 20 disciplines.
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Figure 18. The official website of
People's Education Press
Source: http://www.pep.com.cn/

Figure 19. The staffs of People's Education Press are
working overtime to make the resource on the APP named
“PEP Touch and Read" free for all users

Source: http://www.pep.com.cn/rjdt/rjdt/202002/
t20200204 1949363.shtml
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Figure 20. The interface of
the APP named “PEP Touch
and Read”

Source: http://image.baidu.
com/
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Figure 21. The unified entrance of all digital textbooks for
education at all levels
Source: http://www.dzkbw.com/
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Facilitating Effective Online

Teaching and Learning

Unlike traditional classroom learning, online instruction is characterized by having
different locations of both teachers and learners, therefore flexible learning should
I consider effective online teaching and learning instructions using different technologies.

6.1 Instructional organization of learning

A range of teaching and learning strategies can be used in online contexts to make flexible instructions, as
highlighted in the following examples of instructional methods (Petrina, 2011).

* Lecture: also known as direct instruction. The Direct Instruction teaching strategy mainly focuses on teacher-
directed approaches and is the most commonly used teaching method. Here, the content needs to be
prepared and organized in advance. Also, the instructor needs to be aware of student requirements for the
lessons or sessions. This strategy is effective for imparting knowledge to students in a step-by-step structured

way and involves active student participation.

« Case study: A detailed analysis is made of some specific, usually compelling event or series of related events
so that learners will better understand its nature and what might be done about it. For example, learners in
a technology lab might investigate the wear and tear of skate boarding on public works. Another class might

look at cases of digital technologies and privacy.

» Debate: A form of discussion whereby a few students present and contest varying points of view with regard
to an issue. For example, students could take different positions and debate an issue: "Should rights to free

speech on the internet be extended to students in schools?"

* Discussion: Discussions occur when a group assembles to communicate with one another through speaking
and listening about a topic or event of mutual interest. To illustrate, a group of learners convenes to discuss
what it has learned about global warming.

« Student-led discovery: Students are given responsibility over particular topics and delivery methods. Students
can choose how they want to research the material, and then how they will present it to the rest of the class

in an engaging way.

» Experiential Learning: Experiential Learning focuses more on activities and requires the students to apply

their experience to other contexts. It's more about the process of learning rather than focusing on the content.
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Students participate in the activities, reflect and share their experiences, analysis and infer the solutions
and formulate plans to apply their learning in new situations. Teachers need to provide the environment for
learning and encourage the students to be active. You also need to have back-up plans for activities in case
of problems. This model is used in most pre-schools today, since the other models really do not work that well

with younger kids. This course can show you how to make experiential learning more effective for young kids.

» Academic games or competition: Learners compete with each other one to-one or team-to-team to determine
which individual or group is superior at a given task such as "spelldowns," anagrams, technology trivia, Odyssey

of the Mind, or project competition. Commercially available, academic computer games are also very popular.

* Brainstorming: In order to generate creative ideas, learners are asked to withhold judgment or criticism and
produce a very large number of ways to do something, such as resolve a problem. For example, learners
may be asked to think of as many ideas as possible to eliminating world hunger. Once a large number of

ideas have been generated, they are discussed to see their feasibility.

« Drill and practice: A form of independent study whereby, after the teacher explains a task, learners practice it. For
example after students are shown how to use Ohm's Law, they are asked to make calculations of current, resistance
and voltage.

6.2 Social organization of learning activities

Several social organizational approaches can be used in online contexts to make flexible learning, as
highlighted in the following examples (Promethean, 2017; Petrina, 2011).

* Independent study: Independent study encompasses a range of teaching methods that develop student skills
like initiative, self-belief, time management, and self-improvement. Students are encouraged to undertake a
planned activity under the supervision of a teacher or guide. It also involves group study or learning with an
assigned partner. These methods are designed by the teachers carefully to address the specific requirements
of a group. As a teacher you would need to plan the process of feedback collection, monitor performance and

provide the appropriate resources for independent study.

» Cooperative learning: Learners are placed in groups of four to six. Sometimes the groups are as diverse
or heterogeneous as possible. In such cases, group members are often rewarded for the group's overall
success. Student groups might be given a teacher presentation on division of fractions. They would then
be given worksheets to complete. Team members would first help and then quiz one another. Co-operation
involves interdependence. Roles and responsibilities are clearly defined but are open for negotiation. This

method of collaboration brings with it a strong sense of accountability.

« Collaborative learning: Students progress personally, while collectively working towards a common goal. Students
are accountable to one another and, with appropriate direction, will self-manage this. Learners learn to better work

with others having different individual differences(e.g. cultures, styles, etc.).

During the coronavirus period, all teaching activities must be online. This raises the challenge of providing

27 March, 2020. Version 1.1



the appropriate online instruction in a flexible way, by considering the characteristics of students and learning

subjects. In order to help teachers combine both the learner characteristics and the content characteristics,

we classify the instruction organization types according to the interaction of teachers and students in online
environments, as shown in Table 4.

Types of
organization

Table 4. Organization forms of online teaching

Technical
means

Learning
resources

Learning
content

Requirements
for teachers and
students

Expected
outcome

Potential risks
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Self-directed learning encouraged by
Guangzhou Nansha No. 1 Middle School

“Self-directed learning” is a prerequisite for students to form good cognitive habits and
a key factor of academic success. As early as January 27, 2020, the Chinese Ministry of
Education issued a notice on the postponement of the spring semester in 2020 due to the
spread of the epidemic, urging schools to use online platforms.

Yang, a senior 3 student at Guangzhou Nansha no.l Middle School, said it was “important
for her fo keep up with the pace of study". Every day Yang gets up at 6 am, opens
the learning application from 6:20 to 6:50 to practice oral English, read out loud, refell
stories, play different roles highlighted in the application, and conduct special exercises
by simulating tests scenes. From 6:50 to 7:20, she recites the Chinese ancient poems and
famous quotes she knows. After breakfast, Yang sat at her desk at 8:00, waiting for the
school's live lecture to start. For Yang, online classes not only helped her keep up with the
pace of the college entrance examination, but also provided her an opportunity to practice
her "self-discipline" Learning.

2020 €AY — I {TE

Figure 22. High school students study independently during epidemic prevention
Source: https://baijiahao.baidu.com/s?id=1659035542839640688&wfr=spider&for=pc

Compared with traditional learning methods in schools and classrooms, learning methods in
the era of “Internet+” are pluralistic and diverse. They can be either individual learning, or
group and community learning; either based on learning fools or resources, or via terminal
devices; either self-regulated learning for a specific subject or skill, or collaborative,
interdisciplinary learning based on a specific project or problem. During the period of
preventing the epidemic, according fo the scale of participants and their cognitive levels
during the learning process, schools at all levels and kinds can guide students fo choose
appropriate learning methods on the basis of specific and applicable educational scenarios.
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Table 5. Classification of learning methods for different participants

Participants Learning behavior Colgcztlive Educational scenario

Self-regulated learning based
on video-on-demand/ live Lower-level learning
screaming

Fast acquisition of factual contents of
all disciplines

Accurate mastery of factual content
of specific discipline and learning of
experimental operation skills

Self-regulated learning based  Lower-level learning
on disciplinary tools Higher-level learning

Autonomous and exploratory
learning based on learning Higher-level learning
resources websites

Learning of interdisciplinary, open and
comprehensive themes

Self-regulated learning based  Lower-level learning Learning of experiential content or
on terminal devices such as Al, Higher-level learning skills requiring high demand of learning
VR, and AR scenarios or experience

Group discussion based on Learning of controversial topics or
social media/online forums Higher-level learning open_questlops, and the acquisition of
emotional attitude
Online group collaboration :
based on collaborative learning Higher-level learning J\a:k:h%rrtt?)zlr(i:g c}hoaftti(;ﬁg 2GR
tools
Tasks or topics that require a long

Higher-level learning period of time to complete, covering a
wide range of complex operations

Inquiry learning based on
project/topic

Collaborative construction of Acquisition of complex concepts or
knowledge based on learning  Higher-level learning cutting-edge knowledge, as well as
community that of emotional attitude

“Rain-Classroom” to deliver synchronous and
asynchronous classes

Rain-classroom is a smart teaching tool jointly developed by Xuetang Online and the office
of online education of Tsinghua university, with the purpose of comprehensively improving the
classroom teaching experience, enhancing the interaction between feachers and students, and
making online teaching more convenient. Rain-classroom integrates the complex information
technology means into PowerPoint and WeChat, establishes the communication bridge between
the extracurricular preview and the classroom teaching, and makes the classroom interaction
never offline. With the help of Rain-classroom, teachers can publish the pre-class preview
courseware with MOOC videos, exercises and voice audios to students' mobile phones, so that
the teachers can easily diagnose the problems of students’ learning and give feedback in
time. Rain-classroom also provides classroom live broadcast, during which student can answer
real-time questions and interact with teachers through “bullet screen”. In addition, Rain-
classroom provides teachers and students with complete three-dimensional data support,
personalized reports, and automatic task reminders.
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On February 17, 2020, Tsinghua University started its online classes on Rain-classroom. In
the first week of the new semester, there were 264,000 teachers and students attending
Rain-classroom, completing 10,635 online lessons involving 3,923 courses, with a total of
395,000 hours. Among these courses, 152 courses were undertook by 73 foreign teachers
from various schools and departments, and delivered in the United States, the United
Kingdom, Japan, Canada, France, Australia, and Germany. This is the first time in the history
of higher education in the world that a large-scale, real-time, interactive, long-distance and
decentralized online teaching system has been implemented.

In order to make more teachers skilled in using rain classes, the teacher development center
of Tsinghua University, fogether with the Xuetang Online, the academic affairs office and
the graduate school, conducted live training on the use of Rain-classroom for teachers in the
spring semester of 2020. Yinan Guan, who works in the online teaching and training center
of the school, first guided the teachers to experience the basic environment and functions
of the Rain-classroom as students, and explained the methods of downloading, installing and
using relevant software. The participating teachers conducted real-time interaction with
Yinian Guan through “bullet screen” and posts, and got familiar with the teaching environment
of the Rain-classroom.

Xinjie Yu, a professor of electrical engineering and who has a rich experience in using Rain-
classroom, organized a training about "pre-class, in-class and after-class" arrangement of
online teaching. As Yu pointed out, teachers should first change their teaching philosophy before
class and "“split" their teaching content. The original course should be divided info several 20-
30 minute paragraphs, breaking the big story into small stories, breaking the whole course into
paragraphs. In order fo achieve the ideal teaching effect, Yu suggested that teachers should
take full advantage of the interactive advantage of Rain-classroom to intersperse with rich
interaction between the three parts to keep attracting students' attention.

Figure 23. A teacher is interacting with his students on Rain-
classroom
Source: https://www.takefoto.cn/viewnews-2064054.html

Figure 24. Yinan Guan is conducting a live training on the use of
Rain-classroom for teachers

Source: http://news.tsinghua.edu.cn/publish/thun
ws/10303/2020/20200207124404280367426/
20200207124404280367426_.html
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Figure 25. Xinjie Yu is conducting a live training on the teaching
application of Rain-classroom for teachers

Source: http://news.tsinghua.edu.cn/publish/thunews/
10303/2020/20200207124404280367426/
20200207124404280367426 .html
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Providing Supports and Services

for Teachers and Students

Effective support services are the key to ensure quality online education. The suppm
services of online education include two types: support services for teachers’ online
teaching and support services for students’ online learning. Both services can be
provided in collaboration with the government, schools, enterprises, families, society,

etc.

L

/.1 Technical services for teachers

Efforts should be paid to improve teachers’ online teaching ability as both the synchronous and asynchronous
online teaching tools are unfamiliar with most of the teachers. It includes online teaching strategies, information
technology applications, epidemic prevention cases in schools and local teacher training cases, so as to
promote the rapid improvement of teachers’ online teaching abilities. The supports for teachers include how to
use the synchronous cyberlearning software, how to utilize the learning management system, how to conduct

learning activity design etc.

/.2 Learning supports for students

The effectiveness of supportive services for learning is reflected in two aspects: it can promote the students’
effective learning and personality development. Effective learning refers to the growth and improvement of
students' knowledge, cognition, intelligence and skills; personality development mainly involves the cultivation
of positive attitude towards life, good thinking, basic communication and cooperative skills, the consciousness

of rules, integrity, perseverance and innovation.

= A

March, 2020. Version 1.1 32



Education enterprise “Squirrel Al”: Using Al teachers to
create personalized learning system for students.

Squirrel AL is the first AI unicorn company to apply adaptive learning technology in AT in K-12
schools. It has established more than 2,000 learning centers across the country. The Squirrel
AT online learning system is different from ordinary live lessons. It not only supports online
teaching and learning but also provides Al service to students’ online learning. First, Squirrel
AI sets a personalized learning path to locate students' weakness in learning accurately
to shorten learning time and improve learning efficiency. Secondly, it can visually display
students' learning status,

FIRFIAREE

monitor learners’ learning

behaviors in time, provide big [ s
data learning analysis, and i
support learners to real-time

view their learning reports. (SR s RS,
. . . BRI |, WG,
Third, squirrel AI provides

different functional views for )
teachers and principals to [ ' oA - SRR ,

. - SRR , MRS,
monitor and manage their live

classes.
Figure 26. the characteristics of platform

After the outbreak of coronavirus in China, Squirrel AI responded quickly and provided 500
million free online learning courses for primary and secondary school students nationwide.
On January 26, 2020, Squirrel Al conducted online trainings for public school teachers,
compiled user manuals, organized account registration, and established guiding fteams.
At present, more than 160 public schools located in Shandong, Hubei, Fujian, and Jiangsu
provinces are using squirrel AI for classroom learning, covering the subjects of Chinese,
Math, English, Physics, Chemistry. In the course, more than 200,000 students across the
country use squirrel Al accounts to study online. It is expected that the demand for
squirrel AI student accounts will soon exceed 500,000.

During the epidemic, students and feachers
talked about their feelings after using the
squirrel Al classroom. Since the outbreak
of COVID-19, students who have to take
the entrance examination of senior high
school or colleges had too many difficulties
and pressures. Xiao Zhang, a third grade

middle school, mentioned that he was
not good in math, but Squirrel AI helped
S him improve, since detailed reports on his

. learning performance and recommended
"\ ) e materials are instantly provided. In a
\ . face-to-face video interview, Xiao Zhang

e Q g stated: "I didn't expect to learn like this!

In the first class, the assessment system

Figure 27. Using Squirrel Al system to facilitate student’s smart learning
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highlighted my learning weaknesses precisely. This kind of learning experience is so helpful
and interactive."

Teacher Wang, a public school teacher, who often uses the squirrel AI system in his class
also talked to us about his feelings:

“The squirrel AI system classroom is indeed easier and more effective than regular
classrooms! After logging in to the system, I can supervise my course. Although there are
many students, I can quickly know the answers of each student through the generated
dashboards. After a student finishes the pre-test, the system displays course questions that
match his/her ability. After
each question is completed, "

the student can immediately

get feedback on each question O e e ™ © "L

and the process of solving it.

After the class, the system =~ S = = =
will automatically generate € **" O e ek
a learning report of each " - K >
student, and this helps me - - o

better monitor my students. "
Figure 28. Using Squirrel Al system to monitor students' learning process

Source: The photo/picture was provided by the cooperation school of Squirrel Al in
Zhijiang city, Hubei province. The texts were provided by the cooperation school of
Squirrel Al in Kuiwen District,Weifang city, Shandong province.

Diversified Supports for Online Teaching and
Learning

Ellective supports and services are important to ensure the quality of online learning. These
services can be for both teachers and learners and based on the collaboration between
governments, schools, enterprises and families.

The national cloud classroom (www.eduyun.cn) provides e-textbooks compiled by the
education department. These digital e-textbooks are widely used in various areas and cover
all levels of middle schools and high schools. The school can also use the authoring tool
embedded in the platform to create a flexible curriculum by using the provided resources
on the platform as well. Additionally, the platform supports online lecturing and interactive
tutoring functions.

Besides, there might be limitations of the internet access in remote areas, therefore the
ministry of education requested China Education Television fo broadcast courses and resources
through TV channels to meet the needs of students studying at home in these areas. The
Ministry of Education also coordinated with both the education departments in Beijing,
Shanghai, Sichuan, and Zhejiang provinces and schools affiliated fo Tsinghua and Renmin
University in China to develop high-quality open learning resources during the mergency.
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At the same time, the People's
Education Press provided the mobile el
application "“Touching and Reading R LI
of PEP ", which offers free
digital teaching resources. During
"Disrupted Classes, Undisrupted
Learning,”" the government required
education departments and schools
at all levels fo cooperate with each
other. The Ministry of Education
also encouraged a variety of social fgg

organizations to proactively offer

more diverse learnmg resources Figure 29. Teacher assigns and checks homework through the network
with high quali’ry for the public. Source: https://www.sohu.com/a/373272035_114731

Handan Education Bureau has made efforts to support "Disrupted Classes, Undisrupted
Learning" from two aspects. One is to help feachers fo improve their online teaching skills.
The other one is to provide various resources to support, guide, and encourage students to
carry out independent learning activities at home. Handan city further developed the platform
“Classroom on Air" at the city-level. This platform is supplemented by the national primary
and secondary school network cloud platform, China Education Television Station, and various
excellent education resources platforms. It supports students to study independently at home.
In some villages with limited internet connection, students can watch educational videos offline
via the "Classroom on Air" platform and carry
out asynchronous learning by using national and
local resources. These resources help maintain
the quality of learning, but also help develop
the skills of self-regulated learning. To meet the
needs of different students in both synchronous
and asynchronous learning, filmed presentations
were produced by well-known teachers and then
broadcasted via "Classroom on Air". To enhance
the quality of teaching, Handan Education Bureau
also recruited teachers in each subject from all
schools in the city fo work together on course

production for everyone.

Figure 30. Students study at home and some of them are
accompanied by parents

The author of photography: Qingfeng Duan, Handan
Municipal Education Bureau, Hebei Province
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Figure 31. Parents are supervising their children's
independent study at home
The author of photography: Hang Lu, BNU PhD. student

Figure 32. A high school student in a village, listens to lectures
online on her mobile phone at home
The author of photography: Hang Lu, BNU PhD. student

Figure 33. Online homework correction, real-time
guidance of students

The author of photography: Qingfeng Duan, Handan
Municipal Education Bureau, Hebei Province

Figure 34. A teacher is recording a lesson for "Classroom on Air"
The author of photography: Qingfeng Duan, Handan
Municipal Education Bureau, Hebei Province
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Empowering the Collaboration

between Governments, Enterprises,
and Schools

Governments, enterprises, and schools (G-E-S) should closely collaborate togethem
ensure high-quality learning content, diverse learning activities, and effective learning
outcomes when students learn online. The G-E-S collaboration should have the
following features: flexible instructions; self-regulated learning; on-demand selection
and respect for differences; open resources, scientific and technological support. The
G-E-S collaboration should be led by the government and organized by schools. The G-E-S
collaboration should involve the family-school interaction and social participation.

In the face of the current needs of online education during the epidemic and its future
development, the government should play multiple roles in policy guidance, overall
coordination and effective supervision, etc. The government should also coordinate
enterprises, schools, research institutes, families, the society, etc. to build smooth
communication platforms, select suitable learning resources, provide convenient
learning tools, encourage diverse learning methods and support flexible teaching

methods. Effective support services for online education will be provided through the
I close cooperation of multiple parties.

Collaboration between governments and schools in
Wuhan City

Since February 10, 2020, many districts in Wuhan City, have implemented the "Disrupted
Class, Undisrupted Learning" initiative by using the educational cloud platform of Wuhan
city. Each district organized micro learning at the class level via the channel “Classroom on
Air”. Specifically, all the schools within each district followed the same learning schedule;
classes in the morning, while questions and answers,
and assignments are planned in the afternoon. During
the implementation phase, district-level governments
and schools worked together and solved several
challenges. For example, the City Board of Education
guided researchers to help the front-line teachers to
adapt the 20-30-minute online teaching process and

improve their online teaching skills and strategies.

Figure 35. Zhiling Peng, an eighth-grade student from Tongji High School, is taking a class. While listening to the teacher's voice, he
also interacted with the teacher in the chat box
Source: https://baijiahao.baidu.com/s?id=1660457815642562336&wfr=spider&for=pc
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Governments & enterprises coordination:
Technical services support improved

"

To support the “Disrupted Classes, Undisrupted Learning” initiative by the Ministry of
Education during the COVID-19 outbreak in China, NetDragon, a global leader in building
internet communities, announced that its online education platform “One Stop Learning” will

provide a new free service plan for live-streaming of courses to over 10 million users.

“One Stop Learning” platform not only updates the latest information of COVID-19 and

measures for public health, but also ,
2 ¢ e G QD T R RRNEN RGO EERO FIER YRR

provides services including teachers’ - i
SRR Ean RERR —B—im sman Sme AR WRPO

class preparation and teaching,

online assignments and exams, live- hEns B AR — SRR AR
P — SRR
communication between schools and Pt

parents, academic research, and ,b"""""
operational management that allow
users fo effectively accomplish their - -

daily work.

Figure 36. Online Courses on “One Stop Learning” platform

On February 01, the Fuzhou Bureau of Education
further published the “Guidelines on proper
management of education for primary, secondary,
and vocational schools amidst postponement of
school semesters”. The guidelines state that “One
Stop Learning” is chosen as the official platform
in support of Fuzhous “Continuous Learning amid
School Suspension” mandate. The platform will
then facilitate online learning of over one million
Figure 37. A pupil is studying on “One Stop Learning” teachers and students as well as several million

platform
parents.

Meanwhile, "One Stop Learning” platform has also been aiding the Department of Education
of Hubei Province to support the national initiative entitled “Disrupted classes, Undisrupted
learning”. In collaboration with Hubei Province, NetDragon established the “Hubei Education
Cloud Platform”. After the construction and testing of the platform were completed (in three
days), live trials were conducted on January 30, in three cities, including Macheng, Xiantao
and Yangxin, and over 10 thousands live courses were carried out since then. The company
has cooperated so far with Hubei, Fujian, Guangdong, Hunan, Shandong and other provinces
fo provide online educational services including live teaching and online courses.

Source: The texts and images were provided by ELENITY.
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Conclusions and Recommendations

School closures in many countries worldwide during the spread of COVID-19 made more than 376.9 million
learners being excluded from the learning process. Alternative approaches, such as online learning, was then
used to maintain undisrupted learning. However, several challenges were reported during the application of
online learning in the global wide according to the literature and international experts. For example, (a) Internet
connection can be unreliable if there are thousands of learners learning simultaneously; (b) Some instructors
can find it difficult to find online resources that are the most suitable in their teaching contexts because
thousands of resources are published online; (c) Several instructors and learners do not have the appropriate
digital skills to teach and learn online. This can make the online teaching/learning experience inconvenient for
them; (d) Several learners lack crucial learning competencies, such as adaptation, independent study, self-
regulation and motivation, which are key factors for successful online learning; and, (e) Several instructors
simply use direct instructions without considering important features of online learning, such as interactivity,

social presence, and cognitive presence, resulting in unmotivating learning experiences.

Based on the Chinese practices to maintain undisrupted learning during COVID-19, the following

experiences are identified to facilitate flexible online learning.

Top-level departments of the government, such as ministries and commissions, collaborated with each other
and then coordinated with regional government agents, colleges, schools, and enterprises to ensure a reliable
network infrastructure. Particularly, specific communication networks (internet servers, etc.) that can handle
millions of users were quickly deployed during this COVID-19 situation. This helped supporting millions of live
classrooms, as well as watching, downloading, and uploading interactive media resources. The government
also coordinated national platforms with enterprises of cyberlearning to provide educational resources and
tools in the national wide via multiple channels so that instructors and learners can use them based on their
specific needs. Furthermore, the government, in collaboration with several schools, provided training on how to
use the online learning repositories and select the appropriate learning resources accordingly.

Experts, schools, and governments at different levels also provided learning supports as professional
training and immediate assistance for instructors, learners, and parents to guide them on how to use digital
tools and platforms for an effective online learning experience. The supports and services varied according
to the features of particular education contexts (levels, regions, schools, subjects, etc.). For instance, several
suggested platforms, tools, and methods were customized based on the provided learning scenarios by

instructors and according to the age of learners.

The government, in collaboration with special education specialists, adapted several learning materials to
the needs of learners with disabilities (e.g., mental retardation) to cater their specific learning needs during

the COVID-19 situation. Additionally, instructors further provided appropriate online support for learners with
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special needs, such as one-on-one tutoring and real-time communication with parents, in order to provide an

inclusive online learning experience for them.

Based on the above practices and experiences, this handbook identified the following seven core elements

of effective online education in emergencies.

(1) Ensuring reliable network infrastructure, which can handle millions of users simultaneously, is crucial to
support smooth online learning experience without interruption when: (a) providing synchronous online
teaching using video conferencing; (b) using (watching, downloading, uploading) interactive learning
resources (videos, games, etc.); and, (c) collaborating with peers via social platforms.

(2) Using friendly learning tools is beneficial to learners in finding and processing information, constructing
knowledge, collaborating with peers, expressing understanding, and evaluating learning effects in concrete
ways. It is also vital that instructors avoid overloading learners and parents by asking them to use too
many applications or platforms. In this context, schools should coordinate between all the instructors to

use consistent learning tools or platforms.

(3) Providing interactive suitable digital learning resources, such as online video micro-courses, e-books,
simulations, animations, quizzes, and games. The criteria for selecting digital learning resources should
include licensing, accuracy, interactivity, ease of adaptability, cultural relevance & sensitivity, and also the

suitability of content, difficulty, structure, media, and organization.

(4) Guiding learners to apply effective learning methods can be used individually or in groups. Specifically, the
online instructional practice should involve using online communities, via social networks, to ensure regular
human interactions and to address potential online challenges, such as learners’ perceived loneliness or

helplessness.

(5) Promoting effective methods to organize instruction by adopting a range of teaching strategies, such as

case studies, open debate and discussions, learners-led discovery, experiential learning, etc.

(6) Providing instant support services for teachers and learners on learning about urgent school and
governmental policies, using effective learning technologies, tools, and resources and collaborating

between the government, schools, enterprises, families, society, etc.

(7) Empowering the partnership between governments, enterprises, and schools. Specifically, the
governments should also coordinate enterprises, schools, research institutes, and families to build smooth

communication platforms to exchange urgent notices and to keep everyone safe.

From this Chinese experience, some limitations are also noted that should be considered in the future.
For instance, to provide accessible learning experiences, all universities should rely on tele-courses to
provide learning experiences for those in remote areas without internet or without cable TV. Additionally,
more affordable devices should be developed as well to provide offline digital learning resources for
learners, especially in those remote areas. Moreover, researchers and practitioners should consider different
accessibility guidelines (e.g., WCAG 2.0) while developing their digital learning resources platforms, tools
and devices. This helps provide an effective approach to accessibility, functional diversity and e-inclusion
in educational settings. Finally, more inclusive authoring tools (that work with different functional diversities)

should be developed so that educators can use them to create accessible digital learning resources.
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%@ Smart Learning Institute of Beijing Normal University (SLIBNU)
&

Beijing Normal University (BNU) grew out of the Education Department of Imperial

I A R SRS University of Peking established in 1902, which initiated teacher training in China’s

mart Learning Institute of Beijing Normal University

higher education. After the development for over a century, BNU has become a
comprehensive and research-intensive university with its main characteristics of basic
disciplines in sciences and humanities, teacher education and educational science.
Smart Learning Institute (SLI) is jointly established by Beijing Normal University and a
global educational technology company NetDragon Websoft. SLI is a comprehensive
experimental platform involving scientific research, technology development, and
innovative instruction. SLI focuses on detecting learning patterns powered by ICT,
creating smart learning environments and platforms for life-long and life-wide learning,
as well as supporting diversified, personalized and differential learning needs for
digital learners.
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UNESCO International Research and Training Centre for Rural
United Nations Intdernatiunal Research Educatlon (UNESCO INRULED)
ducational, Scientificand - and Training Centre . - .
O ltor) Organization  fo Rural Educat UNESCO International Research and Training Centre for Rural Education (UNESCO
INRULED) was jointly founded by the Chinese government and UNESCO and located
at BNU in 2008. The vision of UNESCO INRULED is to promote social-economic

development in rural areas by bringing about positive changes in the thinking and

behavior and rural people, who make the majority of the population in developing
countries and to achieve the goals of Education for All. UNESCO INRULED has
published over 40 publications, including research projects, training modules,
magazines as well as newsletters. UNESCO INRULED also has established a wide
network of cooperation with UN agencies, development agencies, non-governmental

organizations, foundations and closed links with UNESCO institutions and centers.

= UNESCO Institute for Information Technologies in Education (UNESCO
THESET % IITE)
Eoucatonal eoieions T INESCO e s UNESCO Institute for Information Technologies in Education (IITE) was established as

Cultural Organization . in Education

an integral part of UNESCO by the General Conference of UNESCO at its 29th session
(November 1997) and is located in Moscow, Russian Federation. IITE is the only
UNESCO category 1 Institute that holds a global mandate for ICT in education. In line
with the new Education 2030 Agenda, IITE has developed its strategic priority areas to
meet new demands and tasks ahead. The mission of IITE in the new era is promoting
the innovative use of ICT and serving as facilitator and enabler for achieving Sustainable

Development Goal 4 (SDG 4) through ICT-enabled solutions and best practices.
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International association of smart learning environment (IASLE)

The International association of smart learning environments (IASLE) is a cutting-
edge professional forum for researchers, academics, practitioners, and industry
professionals interested and/or engaged in the reform of the ways of teaching and
learning through advancing current learning environments towards smart learning
environments. It provides opportunities for discussions and constructive dialogue
among various stakeholders on the limitations of existing learning environments, need
for reform, innovative uses of emerging pedagogical approaches and technologies,
and sharing and promotion of best practices, leading to the evolution, design and

implementation of smart learning environments.

Arab League's Educational, Cultural and Scientific Organization
(ALECSO)

Arab League's Educational, Cultural and Scientific Organization (ALECSO) was
founded in 1975. Its Documentation and Information Department provides information
on all aspects of education including adult education, culture and science in and on
Arab countries. Expansion of the documentation services through use of Internet
is being planned in order to deepen international contacts and co-operation. The
Department of Documentation and Information maintains cooperation and coordination
with the Arab countries in the domain of information processing and exchange, in order
to guarantee easy flow and high efficiency. This aim also includes the Arabization of
information tools consistent with the Arab national ambitions that stress the upgrading
of economic and social plans in the Arab region; thus reaching an optimum enrichment

of development.

Edmodo

Edmodo is an educational technology company offering a communication,
collaboration, and coaching platform to K-12 schools and teachers. The Edmodo
network enables teachers to share content, distribute quizzes, assignments, and
manage communication with students, colleagues, and parents. Edmodo is very
teacher-centric in their design and philosophy: students and parents can only join
Edmodo if invited to do so by a teacher. Teachers and students spend large amounts
of time on the platform, both in and out of the classroom. Edmodo is free to use, but it

also offers premium services.
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Smart Learning Institute of Beijing Normal University
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Email: smartlearning@bnu.edu.cn

Phone: 8610-58807219

Website: http://sli.bnu.edu.cn/en/

Address: 12F, Block A, Jingshi Technology Building,
No. 12 Xueyuan South Road, Haidian
District, Beijing, China

Postcode: 100082






