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The outbreak of COVID-19 has led to a sharp transition from offline to online education in many countries
and areas. This transition heightens the intensity of existing challenges of online education, such as student
attendance and education equality. During this time of uncertainty, the vast disparities in teachers’ online
experience and technical backgrounds, students’ education level and their families’ economic status, and
schools’ support, further pose new challenges to teachers and students. In this work, we study how Chinese
teachers and students addressed challenges during this transition. We interviewed 15 teachers and 18 stu-
dents from diverse backgrounds at varying education levels (K-12 and college). Our work makes timely and
new contributions to the literature of online education. For example, our results showed that teachers applied
Live Video Streaming (LVS) on multiple social media platforms and re-purposed different entertainment fea-
tures to deliver online teaching for better student engagement; some teachers came to enjoy this new form
of instruction after being resistant to it in the beginning; and students developed a better sense of intimacy
with their teachers after experiencing certain online interactions. Our work also reveals the remaining chal-
lenges and prospects of LVS-based online education and sheds light on the future design of collaborative
technologies for online education.
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1 INTRODUCTION

With the outbreak of COVID-19 worldwide, education systems in many countries are shifting
sharply from face-to-face to online teaching. Starting in early February 2020, China’s government
required all education systems, including K-12 and colleges and universities, to implement online
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education [42], which means more than 200 million students and 20 million instructors at all lev-
els must carry out online education activities [108]. The sudden influx of hundreds of millions of
users poses new challenges to the existing online education infrastructure. The sharp transition
heightens the intensity of existing online education issues (e.g., difficulty promoting student en-
gagement) and further challenges education equality, which is a result of, but is not limited to, the
vast disparities in teachers’ online experience and technical backgrounds, students’ age, families’
economic status, and schools’ support [20, 41, 64]. From the students’ perspectives, not all students
have access to the Internet so that some low-income and more heterogeneous school districts are
struggling with whether to continue teaching online [64, 67]. From the teachers’ perspectives,
typical online teaching requires time and effort from teachers to develop online courses. It usually
takes hundreds of hours for instructional designers or teachers to develop an online course, includ-
ing video lectures, online activities and assignments [31, 33, 69, 106]. Therefore, prior research on
the best practices of online teaching and learning, assuming there is sufficient time and resources
for educators to prepare, may not be easily or quickly applied during this crisis [33].

The adoption of Live Video Streaming (LVS) for online education via mobile devices provides
an opportunity to address the time constraints and limited resources. In China, mobile devices are
more prevalent compared to personal laptops, which accounts for 817 million of the 824 million In-
ternet users [65]. Livestreaming is an increasingly popular form of mobile-based social interaction
that people use on a daily basis [28, 60]. Online users of livestreaming have reached 433 million
in China, accounting for more than half of the total Internet population [11]. Prior research has
shown that online education through livestreaming has been practiced in China for a period of
time [96]. The extensive usage of livestreaming makes it a natural and popular choice for schools
and teachers to adopt to broadcast their classes online during this transition [15].

Prior work studied LVS in many contexts, e.g., gaming [29], e-commerce [60], cultural heritage
[58], and civic engagement [17]. Using LVS-based platforms for informal learning also began to
draw attention, e.g., online tutoring [96], programming [22] and language learning [10]. However,
using LVS-based platforms for conducting formal online education across different levels (from K-12
to college) is under-explored. This work is situated in a particular context, when both teachers and
students experience a sharp transition during a global pandemic and when teachers do not have
face-to-face options and do not have enough time or training to prepare online courseware. The
social and psychological nature of using LVS for formal education in this context differs from those
discussed in prior work when online education was not the only option for teachers and students.

In this work, we conducted in-depth interviews with 15 teachers and 18 students across different
education levels in China. We applied a multi-stakeholder approach to uncover conflicts as well as
shared and unique concerns between teachers and students when using LVS platforms for online
education. Our work makes the following contributions to the HCI and CSCW communi-
ties. First, we provide comprehensive perspectives of the challenges, practices and prospects of
LVS-based online education as a result of many technical and social factors. For example, teachers
and students re-purposed the entertaining features of several existing social platforms for for-
mal online education, which subsequently fostered a more intimate teacher-student relationship—
disrupting the traditionally hierarchical teacher-student relationship in Chinese culture. Second,
we contribute new understandings of how the unique context, when teachers and students have
no face-to-face options, impacts the adoption of LVS-based platforms for formal education. For
example, some senior K-12 teachers who struggled with online teaching due to their low techni-
cal competence and insufficient training for online teaching, changed their attitude and gradually
came to enjoy online teaching. Our findings provide practical implications for preparing teachers
and students for online or blended education in the future. Third, our work was conducted in China,
the first country to reinforce online education at all education levels during the global pandemic.
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Our findings, e.g., about both stakeholders’ concerns and practices of impression management and
insufficient online interaction through multi-platforms, can inform scholars, system designers and
practitioners in other countries and areas to address potential issues under the similar situations
in a proactive manner.

2 BACKGROUND AND RELATED WORK

In this section, we first provide background information for this study. Our study takes a tech-
nology adoption perspective where we investigate how teachers and students behave and adapt
during the transition to online education. The development of online education has come a long
way, from early asynchronous e-learning through email or discussion boards[94], to synchronous
e-learning through videoconferencing tools [7, 37, 38], to the recent research on developing online
courseware, e.g., MOOCs [49, 105, 106], and online peer learning systems [54, 55]. In this section,
we present research developments on online education that are the most relevant to our research,
including synchronous online teaching, Live Video Streaming-based teaching, and the adoption of
educational technologies. We then propose our research questions given the related literature.

2.1 Context of the Research

This study was conducted in China. Since February 5th, following the official guidelines, teachers
at all levels applied various types of online education platforms [21] to conduct online teaching,
including social media, videoconferencing, professional teaching platforms, etc., among which QQ,
DingTalk, Tencent Class, and other applications were widely used [15]. For example, according to
statistics from Tencent Class APP, five million K-12 teachers and students flocked to their online
learning platform within an hour that morning [14].

The sharp transition is particularly challenging for teachers and students who did not have
a lot of online experience or a technical background, who did not receive platform support from
schools, and whose families were not in good conditions economically. The top-ranked universities
made adequate preparations, because they were able to afford online education companies and
had customized systems for their teachers and students in a short time, e.g., Peking University’s
ClassIn [80], and Tsinghua university’s Rain Class [89]. Their teachers and students carried out
online training activities, and were arranged for professional technicians to solve the difficulties
of teachers and students in the use of the platforms. With relatively high ICT literacy, college
teachers and students in these schools managed to use professional teaching platforms for online
teaching.

However, most other public schools, especially K-12, did not have dedicated platforms and de-
vices or online teaching and learning experience. Many schools could not afford the complex opera-
tion of the professional platforms, such as ClassIn and Rain Class, in such a short time [11], so their
students and teachers had to find their own ways to deal with challenges in such an urgent transi-
tion. Because live video streaming apps, such as DingTalk and QQ, have been widely adopted by
Chinese online users, many K-12 teachers and students chose to conduct online education through
live video streaming, even though they frequented those apps mainly for entertainment purposes
in the past [11, 41].

2.2 Synchronous Online Teaching Opportunities during Transition

Asynchronous and synchronous online teaching are two basic forms of online instruction. Prior
research has discussed the relative benefits of asynchronous and synchronous online teaching. On
the one hand, synchronous online teaching is easier to implement and better simulates traditional
class teaching and is more familiar to teachers [74], e.g., lecturing to students with the use of a
whiteboard or other visual aids, students raising their hands to ask questions, speaking one at
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a time, etc. On the other hand, asynchronous environments had more positive effects than syn-
chronous ones in terms of student achievement. Research suggests that asynchronous e-learning
better supports cognitive participation, such as increased reflection, whereas synchronous better
supports increased motivation [7, 38].

For example, MOOCs are the most widely recognized form of asynchronous online teaching. In
MOOC:s, lecture videos are pre-recorded. Many studies find that recording videos places a heavy
workload on teachers and requires extra support from schools and technicians [106]. Faculty mem-
bers reported spending hundreds of hours to develop materials for a MOOC, and some admitted
that the preparation itself was “a full-time job” [49]. Such methods would not be applicable in
settings where resources were limited and teachers were not trained to develop their own online
courses, especially in developing countries. Although advocates for MOOCs have heralded them
as vehicles for democratizing education and bridging divides within and across countries, studies
have shown that MOOCs do not spread benefits equitably across global regions judged by com-
pletion rates, and MOOCs prevailed educational disparities for reasons such as less broadband
Internet access, cognitive burden, and less capability in less-developed countries [46, 47].

Other drawbacks of asynchronous online teaching have been discussed, mostly in higher edu-
cation contexts. Some scholars have highlighted the impact of technical problems in online teach-
ing, such as the lack of technical support and the crisis of time management [107]. Others have
discussed the interaction and attendance in an online class; for example, students may feel a de-
creasing sense of social presence [70], and may experience social isolation and impoverished social
interactions with their remote peers[87]. Teachers experienced mood swings when transitioning
to online classes due to the lack of interaction in class and low attendance of students in online
class [106]. Studies have found that the retention rate for asynchronous online courses has been
low, especially when there is a lack of social companions [63, 105] and a lack of timely communi-
cation between teachers and students [16]. In addition, some studies paid attention to the effect
of showing faces and body language during an online course; the findings show that adding the
instructor’s face to lecture slides can encourage learners’ positive affective responses [45].

Compared to asynchronous online teaching, synchronous online teaching can increase student’s
social presence by real-time communication [66], enhances connection between teachers and stu-
dents and students community by live session [86], has a positive impact on inspiring natural
discussion for both teachers and students in class [81], and has been found to increase student
motivation [7, 38]. These are all critical outcomes to consider and emphasize during times of un-
certainty [83] and could benefit the most vulnerable learner populations [78].

2.3 Live Video Streaming (LVS) for Synchronous Online Education

Prior work on Live Video Streaming (LVS)-based online teaching has studied two types of plat-
forms: videoconferencing and livestreaming platforms. Videoconferencing is defined as synchro-
nous video and audio communication across geographic sites [53]; livestreaming is defined as an
emerging practice of broadcasting video of oneself in real-time to an online audience [22]. Video-
conferencing platforms (e.g., Zoom and Skype [52, 76, 88]) have been discussed in the context
of formal learning; and livestreaming platforms (e.g.,Twitch.tv [22, 27]) are more explored in the
context of informal learning. Both platforms imitate real classroom environments, where teachers
can give video lectures in real-time and students can watch the lectures via video streaming [30].
Teachers and students can also interact via text message as needed, such that timely feedback can
be given to student discussions [1]. The major difference between the two platforms lies in the
relationship between the streamer and the participants. When using videoconferencing platforms,
the teacher and the students equally participate in the meeting when everybody has the option to
turn on his/her video camera. This interaction mode is more suitable for small to medium sized
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classes [57]. Livestreaming, however, is more streamer-centered and could benefit larger classes
since only the streamer’s camera is on. Though the boundary can be fuzzy at times, e.g., if the host
of a video conference disables participants’ video cameras, it resembles the form of livestreaming.

Prior research on videoconferencing found that it can be used to improve intercultural under-
standings, digital literacy, and collaborative techniques [53]. Pisutova [73] discussed effective ways
to engage students in videoconferencing, e.g., generating excitement for the tools, pilot them on a
small scale, and be prepared for trial and error. Gillies [25] found that students felt most engaged
during videoconferencing sessions when they actively participated in the session and when the
topic was important and practical. However, videoconferencing platforms for online teaching are
mostly applied in higher education since they have higher technology requirement for both teach-
ers and students [5, 57]. Often times, desktop computers are required to realize the benefits of
videoconferencing [25].

Livestreaming is defined as broadcasting video of oneself in real-time to an online audience [22].
Websites that provide this function include Twitch.tv, which primarily provides streams of video
game-related content, and other platforms such as Youtube, Tiktok, and Kuaishou. Livestreaming
encourages real-time interaction compared to non-live videos [58]. Users’ intention and behaviors
in using a livestreaming platform have been discussed in many fields and platforms, e.g., games
and sports [32, 71], intangible cultural heritage [58], and civic engagement [17]. However, there
has been little research on the use of livestreaming platforms for formal education. Prior work
showed benefits of using livestreaming to support informal learning, such as introducing people
to computer programming through broadcasting programming competitions on Twitch [27], and
connecting streamers with audiences to support the growth of online programming communities
[22]. Others have demonstrated the benefits of re-purposing livestreaming platforms to support
online tutoring [96] and language learning [39]. It was also found that the combination of live
teaching through livestreaming platforms and social communication through chat software can
greatly improve the intimacy between teachers and students [39]. Other works have studied using
livestreaming for knowledge sharing. For example, StreamWiki is a tool to produce archives to
support post-hoc learning following livestreaming sessions [59].

In this work, these existing platforms offer a vehicle for us to study LVS-based platforms for
formal learning. Our findings apply to synchronous online teaching and can be carried out through
these platforms.

2.4 Educational Technology in Real Contexts

There is a large body of work proposing and studying novel educational technologies in K12 and
college classrooms. Recent work by Holstein et al. [34, 36] explored the design of teaching aug-
mentation tools to combine human and Al instruction in K12 classrooms. In college classrooms,
Wang et al. [92] developed an authoring tool to support instructors create effective practice ques-
tions. Other work has explored ways to engage students and enhance concentration in class [3, 90].
In MOOC settings, Kulkarni et al. developed peer review systems to scale feedback and learning.
These prior work demonstrate ways to enhance in-person, online and blended learning. How-
ever, these technologies are mostly designed for regular in-person or online classrooms. Facing
this sharp transition, teachers and students are required to switch to online teaching and learning
without preparation, so that new user needs and challenges emerge. Understanding the challenges
teachers and students encountered during the transition could help design educational technolo-
gies that better address user needs and have bigger adoption potential.

Educational technology adoption is also culture bounded. Prior research has shown failure when
deploying well-designed educational systems in a different cultural context. For example, intelli-
gent tutoring systems have shown great success in the US [48]. However, when deployed in a
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context where kids collaboratively solve math problems instead of working on their own comput-
ers, the system does not work as expected [68]. Much prior work has demonstrated the importance
of cultural factors when designing novel educational technologies, e.g., a virtual tutor that speaks
dialects when teaching science subjects [23] and a mobile literacy technology for low-literate fam-
ilies [61]. Our work provides another example of understanding cultural and contextual factors
to inform educational technology design. We consider unique cultural and contextual factors in
our work. For example, the explicit hierarchical structure between teachers and students in China
[104] makes students more reluctant to participate in classroom discussions compared to west-
ern cultures [91]. The sharp transition to online teaching during a global pandemic introduced
new challenges for both teachers and students to carry out regular educational activities. These
cultural and contextual factors make adapting existing practices challenging. Our work provides
insights on how to design LVS-based online education that address the needs and challenges faced
by stakeholders in these contexts.

As a summary of the above literature, prior work shows the benefits of synchronous online
teaching to maintain student attendance and increase student motivation, however, there is a lack
of understanding on teachers’ and students’ experience of using live video streaming to conduct
online teaching and learning. Prior work on online education has focused on novel technologies
and best practices to provide resources and support for teachers to prepare for online teaching.
The assumption of sufficient resources and support does not apply during this sharp transition.
In this study, we aim to understand how and why teachers organically selected LVS-based online
teaching and how students and teachers adapted through the transition.

Given the above literature and background, we propose the following three research questions:

RQ1: What are the challenges teachers and students face when transitioning from offline to
online education using live video streaming?

RQ2: How do teachers and students address the challenges involved in this transition?

RQ3: What are the prospects of using live video streaming for online education?

3 METHOD
3.1 Recruitment and Data Collection

We recruited interviewees by posting recruitment scripts in WeChat groups made up of teachers
from various levels, institutions, and areas. We also sent private messages to teachers and students
who complained about the experience of live videostreaming courses in Sina Weibo, and Zhihu.
There were two criteria for our participants: (1) they are learning or teaching only online because
of the stay-at-home order, and (2) they have tried live video streaming for teaching and learning in
this context. Eighteen volunteers signed up for our interview (8 teachers and 10 students). Through
snowball sampling, we further contacted 15 interviewees (7 teachers and 8 students). Finally, we
reached a total of 33 qualified participants, including 15 teachers and 18 students.

We conducted semi-structured interviews with them individually via telephone. The duration
of each interview ranged from 30 minutes to 90 minutes, with an average of 35.2 minutes for stu-
dents and 46.8 minutes for teachers. All interviews were recorded, noted, and transcribed. The
information of specific interviewees is shown in Fig.1 and Fig.2. Before the interviews, all partici-
pants consented the conversation could be recorded. Before starting the interview, we asked the
participants for necessary information (age, area, school level, prior experience in online teaching
and learning, etc.). Then we asked participants about whether they faced any challenges and if so,
how they addressed the challenges in such a short period. We asked about the challenges faced by
teachers and students at different time periods, e.g, before, during, and after live video streaming
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classes, and across different types of live video streaming platforms. Also, we are concerned about
the overall prospect brought by the transition from offline to online live video streaming.

D Cities | Ages Years for Sex Stage Used online Subject Main platforms
teaching teaching or not

Tl Tier2 | 51~60 | 30-35 M Junior high school | N Math DingTalk

T2 Tier2 | 41~50 | 25-30 F Junior high school | N History QQ

T3 Tier2 | 41~50 | 20-25 F Junior high school | N Chinese QQ

T4 Tier2 | 31~40 | 15-20 F Junior high school | N Chinese QQ

T5 | Tier2 | 41~50 |20-25 F Junior high school | Y Art QQ

T6 Tier2 | 41~50 | 20-25 M Junior high school | N Math QQ

T7 Tier2 | 41~50 | 20-25 F Junior high school | N Chinese Tencent Class

T8 | Tier2 | 31~40 | 10-15 M College Y Mechanical design Chao Xing learning platform

T9 Tierl 41~50 | 20-25 F College Y Manufacturing technology DingTalk

T10 | Tier2 | 41~50 | 15-20 F College Y Physics enterprise WeChat

T11 | Tier2 | 41~50 | 25-30 M College N CPA QQ, Rain class

T12 | Tier2 | 31~40 | 15-20 F High school N Math Tencent Conference

T13 | Tier3 18~25 | 0-5 F High school Y Chinese Bilibili

T14 | Tier2 | 41-50 | 25-30 F College N Principles of management QQ

T15 | Tier2 | 51-60 | 25-30 F College Y Product innovation design ZOOM

Fig. 1. Summary of teacher participants.

3.2 Data Analysis

We used a grounded approach [9, 85] and conduced a thematic analysis [8] on the interview data,
in a similar way as done in [18, 19]. NVIVO software was used to support the coding process.
First, two authors familiarized themselves with the data by reading the transcripts and memos
carefully. Two authors then did open coding with four participants’ transcripts (two students and
two teachers) independently and then met to discuss and compare their codes. After that, the first
author coded the remaining data through an iterative process, in which she met with the second
author regularly to discuss the codes and iterate on the findings. The emerging codes included
“copyright concerns,” “uncertainty of the technology,” “impression management,” “usage of red en-
velope to increase in-class engagement,” and “connect more intimately with students in and after
class,” etc. In the second round, all authors discussed the codes, and worked together to collapse
codes through the axial coding process into the 6 major themes we are presenting in this paper,
including: shared challenges between teachers and students; conflict challenges between teach-
ers and students; unique challenges for teachers; unique challenges for students; students’ and
teachers’ practices of addressing the challenges; and the prospects of LVS-based online education.

4 FINDINGS

Before answering the research questions, we provide an overview of what technological platforms
our participants used for online education during this transition. Figure 3 presents the main plat-
forms used by teachers and students for online teaching and learning in our interview. We clarify
the features and functions of these platforms and their respective in-class usage scenarios. In the
column “Entertaining Features”, we only included entertaining functions used for assisting live
video streaming classes but not for other uses. The column “device access” means the device teach-
ers and students can use to have LVS-based classes through the platform. The column “structure”
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id cities ages sex stage main platforms
S1 Tierl 21 | F College Bilibili,QQ,Tencent class,Chao Xing learning platform
S2 Tierl 20 | F College ClassIn, DingTalk
S3 Tier2 21 | M College QQ, Tencent Conference, Tencent class
S4 Tierl 21| M College Tencent Conference, DingTalk, ZOOM, Rain Class
S5 Tier3 21 |F College QQ,Tencent class
S6 Tier2 14 | F Junior high school QQ, DingTalk
S7 Tierl 22 |F College Rain class, DingTalk, Tik Tok, Tencent Conference
S8 Tier2 17| F High school Tencent Conference, QQ
S9 Tierl 20 | F College ZOOM
S10 Tierl 21| M College ClassIn, ZOOM, Tencent Conference, DingTalk
S11 Tier2 15| F Junior high school QQ,DingTalk
S12 Tierl 21 [ M college ClassIn, Tencent Conference
S13 Tierl 23 | M college Tencent Conference, DingTalk
S14 Tier2 18 | F High school Tencent Conference, QQ
S15 Tier2 17| F High school Tencent Conference, QQ
S16 Tierl 13| M Junior high school DingTalk, WeChat
S17 Tierl 13| F Junior high school DingTalk, WeChat
S18 Tier2 14 | F Junior high school QQ, DingTalk

Fig. 2. Summary of student participants

presents the teacher/student relationship in the platform. We only present the features and func-
tions mentioned in our interviews, which represent a sample of teacher and student users in China.
Below, we briefly review the systems in three categories.

First, livestreaming functions are provided by social media platforms such as QQ and WeChat.
They also offer functions for teachers and students to communicate in and after class. In line with
Chinese users’ habits, these group-chat-based platforms have become the most popular social plat-
forms in China for many years. Before the outbreak of COVID-19, these platforms were already a
regular way for teachers to communicate with parents and students daily. The livestreaming video
platforms with a higher emphasis on entertainment, such as Tik Tok and Bilibili, which were de-
signed for games, singing, makeup, and shopping, can also be used to deliver livestreaming courses
open to the public and can be viewed by a large out-of-class audience. In these platforms, the rela-
tionship between teachers and students is hierarchical (or streamer-centered), which means that
only teachers are showed on the screen, and students can communicate with the teachers through
texting or sending audio messages. Due to the social nature of the social media platform itself, they
have rich entertainment and interaction functions in livestreaming, such as emojis, dammaku, and
gifts or reward giving, which can help to make the livestreaming course more entertaining to en-
gage students. These platforms can also support the mobile terminal very well, which adapts to
the situation that the mobile terminal is more popular than the PC terminal in China.

Second, videoconferencing features are provided by enterprise collaboration systems such as
DingTalk, ZOOM, and Tencent Conference are widely used by teachers for synchronized courses.
DingTalk, a platform used for team collaboration in work, can integrate the functions of livestream-
ing, videoconferencing, group chat, and doc uploading and editing, to meet both in-class and after
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Categories Typieal Entertaining Device access  Structure Participants
Platforms  Features
QQ Emojis PC & mobile Hierarchical T2,13,T4,T5,T6,T11,T1,
Memes & Flat $1,53,55,56,58,511,51,
Virtual gift giving §15,518
Red envelopes
WeChat Emojis & Memes PC & mobile Hierarchical 516,517
Red envelopes
Social Media | gilibili Emojis PC & mobile Hierarchical ~ T13,51
Memes
Virtual gift giving
Danmaku
Tik Tok Emojis Mobile only for Hierarchical S7
Virtual gift giving students
Danmaku
DingTalk Red envelopes PC & mobile Hierarchical T1,T9,
Emojis & memes & Flat $2,54,57,510,513,516,517
. Zoom None PC & mobile Flat T1s,
Enterprise $4,59,510
Collaboration
Platform Tencent None PC & mobile Flat T12,
Conference $3,54,57,510,512,51,514,515
Enterprise  Emojis PC & mobile Flat T10
WeChat
Classin Emojis PC only for Hierarchical 52,510,512
teachers
i Rain Red envelopes PConly for Hierarchical T11
Professional Classroom teacher 54,57
Teaching
Environment Tencent Emojis PC only for Hierarchical T7
Class teacher 53,55
Chaoxing None PC & mobile Hierarchical T8
Learning S1

Fig. 3. Platforms used for Live Video Streaming

class interaction needs for teachers and students. But videoconferencing platforms such as ZOOM
or Tencent Conference can only be used for live class and in-class activity. These platforms have a
flat structure, with both teachers and students able to open videos, have their avatars of the same
size, and speak through the microphone.

Third, professional teaching platforms provide structured class and material management func-
tions, and provide rich teaching functions in the LVS-based course, such as real-time statistics of
students’ listening data and answer data, group discussions, in-class tests, and so on. However,
these platforms have requirements for teachers’ digital literacy and equipment to some extent.
Some platforms can only open live courses on the PC, while others can only use partial functions
on the mobile phone. The structure in this kind of platforms is almost hierarchical, because they
are teacher-centered and the teacher has the power to close the video or audio of the students.

Fig.4 illustrates a sample workflow of how teachers and students have livestreaming classes
and interact with each other in DingTalk. More specifically, the teacher can open the live studio
through both the computer and the mobile phone. After opening the live studio, teachers can
freely switch between screen sharing and blackboard annotation mode. Additionally, the system
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LVS-based Streaming Messaging
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Fig. 4. A typical workflow of using live video streaming in DingTalk (similar with QQ) for online courses. a)
Teachers will use the platform’s laptop app to deliver online lectures and check students’ class attendance.
b) Teachers can also use the mobile app for more interactive activities while using the PC for LVS class, such
as sending red envelopes. (Red Envelope, a monetary gift given in Chinese traditional culture, symbolizes
good luck, and now can be used in social media, e.g., DingTalk, QQ, WeChat). c) Students can use the mobile
app for class; it has a horizontal and vertical view. In horizontal view, students can watch the video more
attentively, and in the vertical view, students can use more interactive features like sending memes or emojis,
and receiving red envelopes.

provides real-time classroom statistics, including data such as check-in number, attendance, time
of watching, and the number of comments. In class, in complement to streaming, teachers can
interact with students by sending out red envelopes, emojis, and memes in the text-based chatroom.
Additionally, teachers can use chat rooms to assign quizzes and assignments directly and view
system notifications such as ‘Please avoid impolite language’

While watching streaming classes, students can communicate and open docs and assignments in
the text-based chatroom. They can make comments, send emojis and memes, accept red envelope
and click “likes”. These memes are dynamic, which are a popular way for Chinese students to
communicate online. These interactions, along with recordings, are saved on the cloud system
and can be easily retrieved after class. They also can use screen mirror techniques to watch it on
bigger screens, like televisions. In livestreaming class, the system will also provide notifications,
including to use polite language, and protect your eyes from the screen.

Although previous research studied videoconferencing and livestreaming separately, in real
practice, our participants (both teachers and students) considered them to have the same learn-
ing mechanism, due to the nature of real-time video streaming and text communication functions.
Thus, in this paper, we use “Live Video Streaming (LVS)” to refer both platforms. The above pro-
vides an overview of the LVS-based platforms and demonstrates a sample workflow of using LVS-
based platforms for online education. In the remainder of this section, we will address our proposed
three research questions.
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4.1 Challenges Faced by Teachers and Students (RQ1)

From the perspective of two stakeholders, we present the shared, conflicting, and unique chal-
lenges that the transition from offline to online live video streaming brings to teachers and stu-
dents. Shared challenges are challenges that both teachers and students were concerned about and
had a similar impact on their LVS-based class experience. Conflicting challenges refer to the issues
mentioned by both teachers and students, but with different perspectives and attitudes, e.g., one is
positive and the other is negative. Unique challenges are unique problems for one party. Trust, pri-
vacy and consequences of leaving more digital footprints, missing eye contact and body language,
and impression management are shared problems both teachers and students face. Teachers and
students have conflicting views on switching between multi-platforms, different expectations for
students’ engagement and the balance between entertainment and teaching. Panic from real-time
mistakes, senior teachers’ learning curves and mood swings are unique challenges for teachers;
lack of peer presence is a unique challenge for students.

4.1.1 Shared Challenges. In this section, we focus on the shared challenges both teachers and
students face, which were mentioned by both stakeholders as important issues affecting the user
experience of live video streaming courses. These problems include the trust, privacy and conse-
quences of leaving more digital footprints, missing eye contact and body language, and impression
management.

Trust, Privacy and Consequences of Leaving More Digital Footprints. When transition-
ing to only online teaching through live video streaming, most teachers (80%) and students (66.7%)
have experienced a crisis of trust.

First, teachers and students didn’t trust each other. From the teachers’ perspective, students
might have some inappropriate behaviors such as uploading videos of lectures or making memes
with screenshots and posting them on the Internet, which infringe on the right of the teacher’s
image, as T1 (Male, Junior high school, DingTalk) said, ‘T was afraid of opening the camera because
students may upload my photo or video into the internet, which means I was exposed to the public.”
They were also concerned about their course materials being uploaded by students to the Inter-
net; this was mentioned by ten teachers (66.7%), which brought significant challenges for them
to protect their intellectual property rights. Teachers did not want their work to be freely shared,
copied, and revised without permission, but it frequently occurred during online livestreaming
courses. T12 (Female, High school, Tencent Conference) gives her example, “My colleague’s course-
ware were passed to other schools by one of the students. He was angry because he had worked all night
to prepare the materials. But it is now being used at random by other teachers, who even contact him
and ask if they have any new information. It’s disgusting.” From the students’ perspective, they also
were afraid that classmates were making memes out of screenshots and they were being teased for
it. Apart from this, they were worried that teachers would supervise them through the camera, as
S16 (Male, Junior high school, DingTalk) mentioned, ‘T heard about that teachers can monitor what
students’ do in the phone by the data recorded by DingTalk, and they also can watch what students do
in home by the camera. It’s very scary!” Although the veracity of these claims needs to be further
verified, it reflects students’ fears and concerns about these issues.

Second, both teachers and students didn’t trust the live video streaming platforms. User data
protection measures were weak in some platforms, which may lead to the disclosure of users’ per-
sonal information. Three (16.7%) students mentioned this kind of experience. S1 (Female, College,
Bilibili, and QQ and Tencent Class) faced this kind of situation, ‘T have received a text message be-
fore, which told me I didn’t check-in one class and asked me to send my students id, name and phone
number. After I looked up the message online, I found it was a scam message. And if I reply to this mes-
sage, more personal information will be stolen.” In addition, the office platform, such as DingTalk,
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enterprise WeChat, etc., required and presents users’ personal information, such as phone number
and home address, which can be seen by all users in the class group. Because the platforms are
originally designed for collaboration within the company, their access to this personal information
can help improve productivity, but when used for teaching on a large scale, user privacy may need
to be reconsidered.

Third, what concerned students and teachers the most was the potential audience in cyberspace.
Due to the open entrance of some platforms, such as TikTok and Bilibili, live courses could be seen
by all users, and conference links on ZOOM and other platforms could be freely shared, which
means students who are not registered with the school can quickly enter a streaming session to
listen to the course. T14 (Female, College, QQ) explained this, “Because of the public features, my
words and actions are not only seen by students, but also are under parents’ supervision, and even
by other users of the platform. So I have to deliberately restrain my expressions and movements from
avoiding harmful effects that make me feel less free and natural in livestreaming.” S1 (Fale, College,
Bilibili) mentioned a typical example about this, “Once a classmate forgot to close his microphone
in class and he was talking about his career plan. It is very unlucky for him that the livestreaming
class was in Bilibili and open for public, and almost about a thousand audience heard it.” Once the
livestreaming videos were uploaded into the Internet, it might be taken out of context and that
some of the ideas mentioned in the course may be maliciously interpreted and generate a negative
public opinion. This challenge is especially severe for teachers in humanities and social sciences.
AsT10 (Male, College, Enterprise WeChat) said, “I’m afraid to express myself during livestreaming. If
the audience uploads the video and someone maliciously interprets something, it will impact my work
and life. Because livestreaming is in real-time, there is no chance for me to change my expressions.”
Such concerns may be related to the monitor of online discourse space in China, where teachers
may be punished for inappropriate expressions.

Missing Eye Contact and Body Language The real-time feedback in online livestreaming
courses is undoubtedly better than that of recorded classes in the past, but it still fails to meet
teachers’ and students’ needs, which has become the biggest challenge from both perspectives.
Almost all teachers (93.3%) believed that online teaching’s real-time interaction was reduced , and
they had difficulty in perceiving students’ status and getting timely feedback. As T1 (Male, Junior
high school, DingTalk) said, “The biggest gap between online and offline teaching is that I cannot get
timely feedback from students. Without timely feedback from students, it is difficult for me to control
the pace of the class.” Similarly, students also expressed the difficulty of real-time communication
in class (66.7%). Most students thought that giving feedback to teachers in live video streaming
classes would take more time, thus affecting the efficiency of course.

The most important reason for lack of real-time feedback is the lack of body language. On most
livestreaming platforms, the teacher can turn on the camera, and the students can see the teachers’
timely expression and body language, providing more real-time information than the traditional
recorded MOOC. But in fact, the teacher’s video window occupied only a corner of the screen,
making it difficult for students to observe the teacher’s expression and action. At the same time,
since most of the students did not or were not allowed to turn on the camera, eye contact between
teachers and students was remarkably reduced. In a livestreaming platform, the streamer didn’t
care much about what the viewer was doing, but in a formal teaching environment, teachers and
students need to perceive each other, making the lack of body language and eye contact a serious
concern in the LVS-based class.

For both teachers and students, eye contact and body language are related to enthusiasm in
class. For some teachers, sitting in front of the computer at home, without the sense of ceremony
of standing on the rostrum in the classroom, makes it difficult for them to generate passion and
motivation in teaching. Like T8 (Male, College, Chao Xing Learning Platform) expressed, ‘T was
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sitting and relaxed, so 1 didn’t feel like I was teaching and I can’t have rich body language like the class
offline so I feel no passion for the class so that the body language is not so rich.” For students, their
perceived teaching presence decreased, which affects their cognitive presence. As S11 (Female,
Junior high school, QQ, and DingTalk) explained, “What I hate most about livestreaming is that I
can’t feel eye contact with my teacher. When I was offline, the teacher would always encourage me
with amiable eyes. But now we can’t see each other, making me easily distracted during class.”

Impression Management. Impression management is another important challenge faced by
teachers and students in a LVS-based class, mentioned by 7 teachers (46.7%) and 12 (66.7%) students.
Because they need to open their camera in class, which means they can see themselves, this may
bring burden to impression management and make them more aware of the self image in class.
Some teachers and students mentioned paying attention to the camera’s angle and whether to
turn on the beauty effect when opening the camera, like S18 (Female, Junior high school, QQ) said,
“I can perceive and care more about not looking pretty when the teacher asks us to turn on the camera
in the live class. I thought about turning on the beauty effect of the camera, but I was afraid my
classmates would laugh at me.” In addition to personal impression management, the management
of family impression is also concerned by teachers and students and unique to this context because
they need to show their family environment into the class. They tidy up their rooms before the live
sessions and choose a particular background suitable for turning on the camera, such as a clean
wall or a tidy study. It’s a struggle for teachers and students from low-income families to show
their home, like T5 (Female, Junior high school, QQ) said, “My house is very old and poor. I feel very
embarrassed to let my classmates see the inside of my home, so I usually have classes on the balcony
even in the playground.”

4.1.2  Conflicting Challenges between Teachers and Students. Some other challenges were men-
tioned in the interviews by both teachers and students, but they held different views on these
challenges. These challenges include switching between multiple platforms, conflicting expecta-
tion on students’ engagement, and different attitudes toward entertaining and teaching,.

Switching Between Multi-Platforms. During the sharp transition, there was no set platform
for teachers and students to use, so they needed to choose and compare among many platforms
that can stream live video. However, it was not enough to just provide the live video streaming
feature when teachers chose one platform as a teaching tool. After-class communication and class
management (e.g., collecting assignments) were also needed. Barely any platforms did great in
all three aspects. Therefore, teachers and students often needed to choose between various kind
of platforms and identify their workflow by combining multiple platforms. In our interview, eight
(53.5%) teachers and twelve (66.7%) students mentioned this challenge, however, they held different
views about this.

In order to achieve a better teaching effect, some teachers chose to use one platform for live
video streaming and another for communication. For example, T12 (Female, High school, Tencent
Conference) said, T use Tencent conference for teaching because it can support the in-class interaction
best, and I use WeChat for Q&A or communicating with students and parents after class, which can
provide real-time communication features. Combining the two platforms, I can achieve a best teaching
experience online.” But switching between platforms was a huge inconvenience and overload for
students. Unlike teachers, students need to take classes in not only one subject but many, so they
need to adapt to multiple platforms chosen by teachers in different subjects. By comparing fig.1
and fig.2, we can see that students use many more platforms than teachers. As S14 (Female, High
School, Tencent conference and QQ) said, “we use Tencent Conference for classes, but it can only be
used for an in-class activity. The communication before and after classes need to be conducted in QQ
and WeChat. Every teacher set up a group chat in QQ or WeChat to help connect after class so that
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we have to switch back and forth between different platforms and at least ten chat groups, causing us
to miss a lot of important messages.”

In addition, students not only used muti-platforms for having class and communicating with
teachers. They also needed to complete assignments, work on group projects, and take exams.
These heavy tasks are even more exhausting for students under the influence of switching be-
tween multi-platforms. As S10 (Male, College, ClassIn) said, “Completing group work online is
also a big challenge. We need to talk through live video streaming, but at the same time we need to
collaborate on the collaboration platforms. After the synchronous discussion, we also need to conduct
asynchronous communication, file transfer, modification and so on in social platforms such as WeChat.
Switching from platform to platform, going to a lot of meetings, replying to a lot of messages, these all
overwhelmed me.” In the interview, S15 (Female, High School, QQ) talked about the online exam
experience as a K-12 student, “We need to open two platforms for the test. We used Tencent Meeting
as a channel for real-time communication with our teachers, who asked us to open videos to monitor
us. At the same time, we also need to log into a professional exam platform to answer the questions.
Such a test makes me easily distracted and affects my score. And many students take advantage of
the lack of supervision in online exams to cheat, which makes me very angry.”

Conflicting Expectations on Student Engagement. In the live video streaming course, most
teachers (73.3%) clearly felt the decrease of student engagement. They were anxious about this and
wanted to increase student engagement in a variety of ways. In terms of the phenomenon of the
decrease in engagement, the most obvious was that the number of students participating in the
interaction is significantly reduced. T6 and T8 said that few students responded to the class ac-
tivity. Particularly typical was the experience of T12 ( Female, High school, Tencent Conference),
“When I ask a question, some students will deliberately not answer. They pretended the Internet broken
down and didn’t turn on the microphone.” Due to the limitations of live courses, teachers and stu-
dents have a long physical distance between them; it is difficult for teachers to teach and supervise
students as they do offline. Many teachers (53.3%) reflected the decline in students’ initiative to
complete the homework, and the number of students submitting the homework showed a down-
ward trend each time. Therefore, teachers took many measures, such as enriching the types of class
activities, frequently asking questions, or assigning more homework to engage students. But such
actions often backfired. From the students’ point of view, although twelve students (66.7%) said
that interaction increased during the live lecture, most of them thought such interaction was inef-
ficient. As S10 (Male, College, ClassIn, and Tencent Conference) said, “Many teachers may not feel
that we are focusing on the class, so they frantically increase the classroom interaction, often looking
for students to answer questions. Then the time just passed, and we can’t learn anything in this way.
Idon’t like the inefficient avtivity and interaction, and it’s boring and useless.”

Some teachers increased students’ social presence by asking students to turn on their cameras.
They though it would help the interaction and real-time feedback to adjust the pace of the class
better and increase the sense of reality. As for the students, they are forced to turn it on, so most of
them feel deep resentment. Therefore, the students felt that the teacher’s request is inefficient and
just a formalistic means. They didn’t think that turning on the camera would improve interaction.
Like S8 (Female, Junior high school, Tencent Conference) said, “The teacher would ask each of us to
turn on the camera during the reading class. I thought that was ridiculous. He was just trying to make
sure we read our books. But turning on the camera doesn’t mean I'm paying attention, so I think this
requirement is superficial and has no real effect.”

Entertaining vs. Teaching. As social platforms and live video platforms for entertainment
are widely used in this practice of large-scale online teaching, the role of entertainment functions
in these platforms in teaching has attracted the attention of both teachers and students. These
functions include gift-giving, emojis, memes, red envelopes (in East Asian and Southeast Asian
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societies, a red envelope or a red packet — Mandarin: hongbao - is a monetary gift which is given
as a reward which symbolizes good luck and is a symbol to ward off evil spirits), and Danmaku.

On the one hand, most teachers (55.5%) were cautious about using entertainment functions
in class. They believe the course itself is sacred, and the entertainment function could affect the
concentration and absorption of knowledge. As T1 (Male, Junior high school, DingTalk) said, ‘T
think the class is serious. I don’t make jokes in class or use the entertainment functions. This may
lead to students not paying attention to the content of the class itself.” Comparatively, other teachers
try to use social platforms’ entertainment function to arouse the class atmosphere. Such attempts
work well at first, but they later began to worry about students’ lack of concentration in course
content. They considered it conflicting and challenging to balance between the class quality and
the use of entertaining functions to attract students. For example, T4 (Female, Junior high school,
QOQ) expressed her concerns, “When students send me flowers and gifts, I was worried about whether
they were only paying attention to the entertainment functions but not to the class.”

On the other hand, most students (72.2%) think functions such as Danmaku, giving and accept-
ing red envelopes , and giving gifts can make classes more interesting, interactive and create a
sense of engagement. But few of the students mentioned that a teacher used these recreational
functions proficiently to motivate them. As S7 (Female, College, Rain Class, and Tiktok) said, ‘T
really like to give gifts to teachers in the class, because I think it is a way for me to express my appre-
ciation to them and show my presence in class. But all the teachers never responded to my actions.”
Teachers’ overlooking students’ use of entertainment features may discourage students from using
these interactive features to provide real-time feedback in class, which makes the lack of in-time
feedback even more severe.

4.1.3 Unique Challenges for Teachers. In addition to the shared and conflicting challenges, teach-
ers and students individually face many unique challenges, which include all aspects of society,
teaching, and technology. For teachers, unique challenges include a longer learning curve for se-
nior teachers, copyright concerns, lack of familiarity with technology, etc.

Panic from Real-time Mistakes. Three reasons led to this problem: 1) unfamiliarity with the
technologies, 2) the unpredictable performance of, and 3) the recovery cost of large classes. Almost
all teachers expressed their nervousness and worry about class, and 14 of them (93.3%) expressed
panic related to real-time mistakes in class, which became the most common challenge for teachers
in the transition from offline to online .

In this special context mentioned above, it was the first time for most teachers to try the stream
on livestreaming platforms. Many of them were not familiar with electronic devices and also not
familiar with the operation of livestreaming. This factor aggravated their fear of using live video
streaming. As T2 (Female, Junior high school, QQ) said, “There was a lot of pressure at the beginning
because I didn’t know how to use it and how to operate it. I have always had a fear of using the
computer, and the more afraid the more likely it is to go wrong.”

Unlike the traditional MOOCs’ asynchronous teaching mode, live video streaming is highly
un-editable, making teachers feel uncertain. The teacher had no chance to adjust the speaking or
operation errors through repeated recording in the real-time live course, which put a cuambersome
task on the teachers’ pre-class preparation and made them more afraid of livestreaming class. Be-
sides, livestreaming is more prone to accidents than recorded video, such as not being able to enter
the studio, or suddenly not being able to make a sound, or the connection between teachers and
students is broken. The problem of network jam or platform crash is particularly prominent in this
livestreaming based online learning practice. In the past, the recorded video-based online course
gave students the freedom to learn on the platform at any time. Still, a livestreaming course re-
quired students to enter the live studio on time so that a large number of users will rush into the
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platform at the same time, thus exacerbating the problem. As T7 (Female, Junior high school, Ten-
cent Class) expressed, ‘I don’t know what will happen in the livestreaming because some problems
may appear unexpectedly. So I am more careful and make full preparations.”

The recovery cost also makes the teacher more afraid of making mistakes. The larger the class,
the higher the cost of making up for errors. For instance, if the teacher made mistakes such as
clicking the wrong button on the platform and closing the live studio by accident in a large-scale
class, it would cost more time to re-open the class, or it was difficult to change the platform. T15
expressed (Female, College, ZOOM) this concern, “If there is a mistake in livestreaming class, it will
delay a lot of time. I can’t make sure that every student in such a large class have downloaded the
same backup software and I also can’t tell them one on one to make sure they receive the information
and enter into the new class.”

Senior Teachers’ Learning Curves. The technology operation challenges were severe for
teachers (80%), especially in elder ages or in rural areas. Forgetting to turn on the microphone,
accidentally turning off the livestreaming studio, or failing to successfully share the screen; such
accidents were mentioned by 7 (46.7%) participants. Their lack of familiarity with digital devices,
such as mobile phones or computers, makes them nervous and absorbed in teaching. Addition-
ally, due to the stay-home-order, the organization can’t provide face-to-face, one-to-one technical
tutoring and support. Considering these challenges senior teachers faced, they had to pay much
time and effort to adapt to the online teaching, which caused challenges and mistakes in their
livestreaming class. For example, they paid all their attention to speaking and didn’t have time to
follow the other actions of the students so that students’ real-time feedback to the mistakes in the
chat-rooms usually couldn’t be seen in time. This would make the mistakes last for a long time
and hard to recover. T3 (Female, Junior high school, QQ, 41-50) described the mistake she made, ‘T
spoke to the air for a long time without turning on the microphone in the last course! Then after about
15 minutes, I found that my students did not interact with me at all and then I exited the studio to QQ
group, and I saw the children said to me, ‘Miss Liu, you did not open the microphone, and we can’t
hear you!’. I don’t know where to open, so that I just randomly clicked on the button above for a long
time and finally fixed.”

The unfamiliarity with technology occurs more in the senior teachers in middle school, espe-
cially in the underdeveloped areas. Due to the need for daily work, college teachers have more
opportunities to use computers and have the need to understand new technologies. Three college
teachers said they had experience in online teaching. However, as for middle school teachers, they
have been used to the traditional offline teaching method, and their information literacy was at a
low level. Thus, almost all of them had no experience in online teaching. It is also easier for young
teachers to learn to use livestreaming, as they are used to using mobile phones for socializing and
entertainment. But for the senior teachers, they have difficulty with typing on the phone or com-
puter, so it took a lot of time and experience for them to learn how to stream. As T2 said (Female,
Junior high school, QQ, 41-50), ‘It took me about a whole weekend to learn how to stream on Tencent
Class in PC, which was too complicated for me. The buttons dazzled me and finally I gave up and
choose teaching in the group chat in QQ by video calling on the mobile terminal. I can’t remember
much operations; I can only learn the basics.” Senior teachers can only use familiar social platforms,
such as QQ, for teaching, and they only need just one click on the familiar platform to open live
video streaming class. However, other auxiliary functions, such as interactive activities in class,
group discussions and real-time homework, were too difficult for them to learn. As a result, se-
nior teachers’ learning curves would experienced a steep acceleration at the beginning when they
started to learn how to start a livestreaming class but it plateaued as soon as they acquired basic
functions.
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Swinging Moods For teachers, emotions such as resistance to online teaching, fear of technol-
ogy adoption, and frustration with the difficulty of motivating students have been mentioned in
previous studies. These findings have also been confirmed in our study. We can find that negative
emotions for teachers were easily affected by their performance and their students’ performance
in class. Some teachers (33.3%) expressed nervousness before class. T7 was so anxious before class
that she could not get a good night’s sleep. The reason she was so nervous was because of the
uncertainty of the live broadcast technology. She was worried about the operation mistakes in
the live broadcast class, which would affect the students’ class experience. She got up two hours
earlier to prepare for the class; compared to that she spent 30 minutes for in-person classes. It was
difficult for her to speak in front of a camera, because she needed to write down what she was
going to say in advance. Therefore, the increased pressure at work caused severe mood swings.
There are also teachers whose emotions were affected by the performance and attendance of stu-
dents in the class. Whether students enter the LVS-based class on time, whether students actively
engage in and give useful feedback, can all affect their emotional experience. T2 (Female, Junior
high school, QQ) expressed her emotional swings, ‘T get really upset every time I see only 60 kids
show up in the live studio because there should be more than 100 students in my livestreaming class.
I felt like my efforts were in vain, and the students didn’t care.”

The Lack of Help from Parents. In our study, the role of parents in the online education con-
text was also mentioned many times by teachers from K-12 education. Most primary and middle
school students needed to accept parental supervision due to lack of self-control, in the stage of
family learning. Many teachers complained that the parents’ control was not enough, and they
did not help the children finish the homework on time as required by the teachers. During dis-
tance learning, children who did not have mobile phones had the opportunity to use their parents’
mobile phones, but the lack of parental supervision led to the fact that mobile phones were not ac-
tually used in study. For example, as T3 (Famale, K-12, QQ) said, ‘T found that some children played
games on their parents’ phone for all day long. I heard the sound of games when I asked the student
to open his audio. I connected his parents and discussed this problem with them, but it didn’t work.”
Some teachers especially mentioned the serious conflicts between their children and their parents
when they were studying at home. For example, T13 (Famale, K-12, Bilibili) said, “A parent called
me and said that he had quarreled with his child, and the child left home and went to a classmate’s
home, so he could not finish his study and submitted his homework on time.” Family environment
was an important factor affecting distance learning, which was difficult for teachers to address.

4.1.4 Unique Challenges for Students. Peer Presence is the most important unique challenge for
students.

Lack of Peer Presence. Some of our student participants are middle school students; three
facing the college entrance examination, and two facing the high school entrance examination.
They were all anxious about the form of online learning. The learning style of staying at home for
a long time makes them unable to perceive the learning level of other students and also reduces
their learning efficiency, so they have been in a state of anxiety for a long time. S14 (Female, High
school, Tencent conference) expresses her anxiety about this, T used to be able to see the study
status of the students around me in school. Still, now I am always learning alone, which makes me
very anxious. I really want to go back to school, I'm afraid that the long-term online study will affect
my score to a good university.” Because they learn through livestreaming, it was difficult for them
to get the same quality of courses as offline, and it was also difficult for them to concentrate. Low
self-control made it hard for them to study effectively at home so that almost all of the high school
students’ grades were affected. As S15 (Female, High school, Tencent conference) said, “Without my
classmates around, I feel less competition and peer pressure, so that I have no self-control to consciously
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learn. My study time and my study efficiency were reduced. And in the recent exams, my ranking had
dropped.”

4.2 Stakeholders’ Practices of Addressing the Challenges (RQ2)

In general, teachers and students emphasize the challenges and difficulties in the transition from
offline to online livestreaming, but they hardly think about how to solve these problems. Based on
the interview data collected one month after the transition, some challenges have been alleviated
to some extent by the self-developed way of some interviewees. We also found that compared to
conflicting challenges, unique challenges that involve few stakeholders were easier to solve. The
problems that both stakeholders face, either shared or conflicting, are more challenging to solve.
So we present some solutions to the challenges above in this section. Although these methods are
the practice of individual teachers and students, they reflect the efforts of teachers and students to
adapt to the transition.

4.2.1 Addressing Shared Challenges for Teachers and Students. For shared challenges, the trust
issue, the missing body language and the lack of real-time feedback are inherent problems in
online teaching, which have not been solved so far. Teachers and students use the beauty camera
and virtual backgrounds to alleviate the concern about impression management.

Using Beauty Camera for Impression Management. The beauty effect of the camera can
mitigate the challenges of impression management to some extent. Some young teachers (T8, T13)
and female students (S1,52) have tried this during the streaming course. As T13 (Female, High
school, Bilibili) said, “T think the reason I don’t like to turn on the camera is that I don’t think I look
pretty and I'm too messy at home. However, after the beauty camera is opened, I do not care about
presenting myself. Especially during the course in the afternoon, because the sun comes in at that
time, it will look like my skin is perfect; I feel confident about it.” This function can help students and
teachers show themselves in front of everyone with confidence without makeup. In addition, to
avoid exposure to the home environment, many platforms have developed the function of virtual
background. The feature was first used by ZOOM, while local platforms in China such as Tencent
Conference have added this feature. In this way, the furniture or decoration at home will no longer
be captured by the camera, which can relieve some teachers’ and students’ anxiety about family
impression management. As S13 (Male, College, Tencent Conference) said, I like use the virtual
background in the app. This can protect my home environment from being exposed. Family members
also would not be caught if they passed by.”

4.2.2  Working with Conflicting Challenges for Teachers and Students. By using entertainment func-
tions and creating anonymous forums, teachers can solve conflicts on engagement to some extent,
to enhance efficient engagement and balance between entertaining and teaching. However, the
difficulties in choosing and switching between multi-platforms have not been solved by our par-
ticipants.

Engaging the Class with Red Envelope Functions To stimulate students’ enthusiasm and
make the class more entertaining and interesting, some teachers re-purposed entertainment fea-
tures in livestreaming platforms, especially using the method of giving red envelops . They found
that giving red envelopes can attract students’ attention quickly and it wouldn’t take too much
time. And the activity of grabbing red envelopes is rich in fun, which can effectively relieve bore-
dom in class. This approach provides a good balance between entertainment and teaching, as T8
(Male, College, Chao Xing) mentioned, T handed out a red envelope when I felt the students’ atten-
tion began to wander, and few people were willing to participate in the interactive discussion. Then the
students will start to grab the red envelopes so that they will be more excited and their attention will
return to the class.” From the perspective of students, the red envelope, as a reward, is encouraging
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and positive feedback from the teacher. As S17 (Female, Junior high school, DingTalk) said, “The
red envelope is a kind of praise given by my teacher and a reward for my active participation in class
activities. Therefore, I am very proud to receive the red envelope.” In addition, the rewards in the red
envelope are random, so driven by unpredictability and curiosity, when students participate in
grabbing the red envelope, they can feeling a sense of gamification in class.

Creating Anonymous Communication Channels. Some teachers found that students were
reluctant to speak in front of others and afraid of making mistakes when answering questions. One
of them (T11 - Male, College, Rain Class and QQ) solved this problem by developing an anonymous
platform, which is of great significance for reference. He allowed students to send their answers
anonymously to the comment box during the class so that students would not be ashamed of their
wrong answers. When he adopted this method, the number of students participating in the in-class
discussion of answers increased significantly. He also set up an anonymous forum as a platform
for after-class discussion, where students can provide comments and feedback on the course at
any time, ‘T set up an anonymous forum for them to express their ideas on the platform more freely.
Some questions or ideas are very valuable, which I never seen offline.”

4.2.3 Seeking Support to Address Teachers’ Unique Challenges. For teachers, the technical prob-
lems they encountered at first were gradually solved, such as being unfamiliar with the technol-
ogy and being afraid of making mistakes. And the emotional fluctuation has been also decreased
as they became more familiar with online teaching. In general, most of the challenges unique for
teachers have been addressed.

Senior Teachers Receiving Support from Family and Colleagues. Family and colleagues’
support is the most effective way to address the technical challenges of livestreaming. Eight se-
nior teachers (53.3%) mentioned the great help their children had been in learning how to use
the livestreaming platforms. These teachers are generally between 40 and 50 years old, and their
children are mostly in college. Their children took on multiple tasks such as platform selection,
operation guidance, accident and problem-solving, and equipment provision to help teachers to
instruct online. As T7 (Female, Junior high school, Tencent Class) said, “It was my daughter who
taught me how to conduct livestreaming course step by step. My daughter sat next to me during the
live course to help me with any problems that might arise. If she were not at home this time, I would
feel stuck, and maybe I couldn’t finish teaching online.” Some teachers addressed the technical uncer-
tainty through trialing in small groups with colleagues. Several teachers in a small group opened
the studio on the platform where they were going to broadcast, and they learned how to use ev-
ery function in the software to improve the proficiency and solve the possible accidents during
livestreaming. Like T3 (Female, Junior high school, QQ) said, “Together with some of my colleagues,
we set up a small group in QQ. Then we started experimenting with various features. At night before
the first class, we continuously launched livestreaming, communicated and learned from each other.”

4.2.4 Students Handling Their Unique Challenges. For students, long-term emotional problems
caused by online livestreaming can be solved through effective communication with classmates.
Students haven’t yet to come up with a solution to the contradiction between their unwillingness
to reveal themselves and having more interaction in class, which correlates with more profound
psychological and cultural factors behind this problem.

Offline Engagement with Classmates. More communication between classmates can relieve
the negative feelings of students in the transition from offline to online. Such communication can
take many forms, not just in language. Some students will communicate with their classmates
about the class contents in the group chat in real-time, which can help them understand the learn-
ing level of others and improve their perception of social presence and help them understand the
knowledge, to enhance their cognitive presence.
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In order to solve the anxiety caused by not knowing others’ study status, some students sponta-
neously set up study groups. They used productivity software to track how much time they spend
on studying each day, and the group members can see each other’s study time and specific learn-
ing content, as S15 (Female, High school, Tencent Conference) described, “Our group used Tomato
Clock to study together, which made me feel very motivated, just like studying with my classmates in
school. Because the software will show the specific content of each person’s study in a certain period,
I can clearly perceive the status of my classmates, which reduces my pressure.” Students also said
that more group work needed to be done during the online learning process. Like S16 said, (Male,
Junior high school, DingTalk), “Our teacher would ask two students to form a mutual-help group. We
needed to report what we did to each other every day. We also need to monitor each other’s study; if
the other does not complete the homework, my grades will be affected.”

4.3 Prospects of LVS-based Online Education (RQ3)

We also summarized the prospects of LVS-based online education. For teachers, LVS-based teach-
ing brings them a positive emotional experience, bringing them closer to students. The entertain-
ment functions make students more active to engage. These benefits make them more active in
considering applying blended teaching in the future. For students, the equality between teachers
and students has increased, and it is convenient for them to take notes and review. It also increases
communication efficiency between K-12 students and teachers through text-based messages.

4.3.1 Creating Overall Positive and Encouraging Emotional Experiences for Teachers. Although we
mentioned that the teachers experienced swinging moods at the beginning of online teaching, after
conducting live video streaming teaching for a while, the teachers started experiencing a positive
emotion, and the main reason for this transition was their acquisition of new technology, the in-
creasing engagement of students, and the increasing intimacy of the teacher-student relationship.

First, teachers’ positive emotional experiences came from the acquisition of a new teaching
method and technology during the transition to online, which lessened their fear of uncertainty
and increased their confidence in technology adoption. At the beginning, most of the teachers
were skeptical about the livestreaming course, but as they became familiar with it, they started to
feel the positive outcomes of implementing new technology in teaching. As T1 (Male, Junior high
school, DingTalk) said, ‘T used to be very averse to the computer. Although when I first heard the
require of online teaching, I was afraid I wouldn’t be able to learn. But in fact, these things are not as
difficult as imagined, so I am now with the attitude of lifelong learning.” In addition, some teachers
initially had a strong aversion to live classes, but after a month or two of trying, they now feel a
strong sense of achievement despite overcoming a lot of hardships in the process. Like T7 (Female,
Junior high school, Tencent Class) experienced, “When I first heard about the informs, I was really
angry, even disgusted. But then I slowly began to learn, and I felt calmer. Now that I can conduct live
class on my own, I'm actually proud of myself. I used to think it was magical for stars to make live
show on TV. Now I can also become a live streamer, and I can do better than them!”

Second, the students’ gradually increased engagement also gives teachers encouraging feedback.
T15 (Female, College, ZOOM) shared her positive emotional experience with an unexpected level
of student engagement: “The students in our school really amaze me! I was prepared for the worst, be-
cause I thought there were all kinds of reasons why students might be absent from live course. But one
time I asked a question, and a student seemed to be in the toilet, but he didn’t turn off the livestream-
ing and was still answering my questions. I think the attendance of the students really warmed me
up.” Some entertainment functions in social media can also help improve engagement as well as
increase the teacher’s sense of self-worth. As T7 (Female, Junior high school, Tencent Class) said,
“Children gave me flowers and presents in livestreaming, which makes me feel I'm doing something
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worthwhile.” Younger teachers were more familiar with using entertainment in streaming. They
perceived the streaming practice to increase their intimacy with students, reduce the generation
gap between teachers and students, and to greatly improve student interest and real-time feedback.
T14 (Female, College, QQ) gave an example, T will use some lingo of livestreaming in class, such as
“come a wave of gifts”, “double-click 666” and so on. The students also have fun, and they would send
me a yacht manually (often as a gift to in livestreaming platforms, which is an important part of the
income source of the streamers).” Danmaku is also an interesting way to communicate with teachers
and other classmates and welcomed by students. They preferred to use Danmaku to express their
ideas anonymously, rather than speaking in traditional class.

Third, the increasing intimacy between teachers and students, and even parents, can also bring
positive emotional experience to teachers. After online streaming sessions, teachers and students
usually communicated with each other through other social media apps with instant messaging
functions, such as WeChat and QQ. After adding each other as friends, they can view each other’s
and user-centered personal logs. Therefore, teachers get a chance to learn more about students’
ideas and lives through social platforms. Some teachers took the initiative to adopt some interest-
ing ways to increase intimacy with students in class, such as T11, who encouraged students to
send photos of breakfast in a group chatroom as a way to sign in. Closer ties with parents have
also been a feature of the transition. Most middle school teachers think there was more online
communication with parents, which helps them to know students better. T12 talked about invit-
ing parents and children to have PE class together, and such activities were also mentioned by S12,
S13 and other college students.

Fourth, another advantage of streaming is in-class real-time statistics, which cannot be achieved
offline. Teachers could publish multiple choice questions or essay questions through professional
teaching platforms, e.g., Rain Class, and these platforms would conduct real-time statistics on
students’ answers and quickly form reports, e.g., answer distribution and word cloud map. The
teacher can quickly adjust the teaching content according to the statistical results. As T11 (Male,
College, Rain Class and QQ) acclaimed, ‘T can directly post the questions in the livestreaming, and
the students can directly choose the answers, then I can immediately get feedback to see how many
students do wrong and how many do right, so I can know their problems and adapt my teaching pace.”

Last but not least, teachers started to actively consider using blended teaching in the future.
Many teachers have mentioned that they would consider tutoring students through Live Video
Streaming after returning to offline teaching. This has changed the traditional teaching mode to a
great extent and brought opportunities for the development of blended teaching. Several teachers
considered this emergency transition for them to go out of their comfort zone, enhance their tech-
nological skills and reflect on past teaching experience. As T13 (Female, High school, Bilibili) said,
“Actually, our school has been thinking about how to help teachers learn new technologies and combine
online and offline so as to achieve blended teaching, but there is a great resistance to reform. Without
this outbreak of virus, teachers would not have been able to accept livestreaming so quickly.” The skills
needed to conduct online teaching was not as hard as they first expected. And the proximity they
imagined to exist between them and their students was low. The learning outcome of conducting
was even better than their expectations. Using livestreaming platforms for Question and Answer
sessions in accompaniment to offline learning is likely to achieve better learning efficiency.

4.3.2  Promoting Learning Experience for Students. First, students can perceive more equality and
less hierarchy between teachers and themselves because of the flat structure in some live video
streaming platforms.

In general, videoconferencing have a flat structure while livestreaming platforms have a hierar-
chical structure. However, sometimes this structure in videoconferencing and some professional
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Students Students’ cameras are turned off.

BBEL . “RIEFETENRENE
CPHRB: WAL IR A RNARA LA

o CRE” MEERE

L% “REW” MERT: HF0k
2. BUBSIk: “RE” ASREHEHGE

Flat Hierarchical

Fig. 5. Flat vs. Hierarchical Structure-Classln

teaching platform can be changed manually.As Figure 3 shows, the professional platforms classIn,
which has a similar view with videoconferencing system, could be used in both flat and hierar-
chical structure. Teachers and students in China were more used to adopting hierarchical view,
in which teachers are the “streamers,” and students are the audience. It is aligned with the tradi-
tional teacher-centered relationship between teachers and students in China, where the teacher
is positioned either up front in the classroom or is located as the very first in the profile display,
illustrated in Figure 5. Students can see teachers, but teachers can only perceive students through
text comments or audio required by students. Although these platforms provided video windows
for students, their windows were often closed or their cameras were turned off by the teachers to
make sure the teachers were the focus. Some teachers often restricted students’ rights and did not
allow students to open the video and audio at will, so the original flat structure becomes hierar-
chical, illustrated in Figure 5. Although many teachers adopted a hierarchical structure, students
still felt that the gap between teachers and students has become smaller. As S2 (Female, College,
ClassIn) said, “Watching the teacher through the live video streaming is like watching the live game
streaming. Although I am restricted to use some features, I still feel more free and relaxed compared
with offline.”

On the other hand, in a flat structure, for example, ZOOM and Tencent Conferencing, teachers’
faces and names are parallel to students’ faces and names. In this case, teachers no longer have a
strong sense of authority and pressure as in the offline setting, but bring students the feeling of
equality. Such shifts in teacher and student identity may affect in-class activity. Under the relaxed
classroom atmosphere and with less pressure, students can better express their views, which may
be meaningful for the construction of the relationship between teachers and students. As S11 (Fe-
male, Junior high school, QQ and DingTalk) said, “Because the students and teachers have the same
size heads windows and they are arranged randomly, it feels very equal. Answering questions is not as
stressful as offline, because it’s just like talking to someone.” Different from the traditional process
of raising hands and standing up to answer questions in class, students can freely communicate
with teachers by just opening audio in LVS-based courses, which reduces the pressure on them to
answer questions. In addition, the flat structure gives students a sense of responsibility as the host
of the class. They are no longer just the audience, but can exchange identities with the teacher and
become ”streamers.”

Second, additional channels have been established for K-12 students to communicate with teach-
ers no matter when and where through Text-based Message, especially through private chat. This
is very important for K-12 students. All of the 7 K-12 students we interviewed said that livestream-
ing makes it easier to ask questions. If they encounter a difficult problem, they can ask the teacher
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through social media, which is more convenient than waiting in line physically to ask questions.
As S15 (Female, High school, Tencent Conference) said, “We senior high school students usually need
to queue for long time to ask questions offline. But now I can directly send questions to the teacher,
even the teacher was so busy that he did not reply immediately, he will reply me in a while. What’s
more, the teacher can deepen my understanding of the problem through the way of text answering.”
They appreciated the opportunity to chat with teachers privately so that they could receive more
personalized instruction and tutoring, which also can help them to communicate with teachers
more intimately and deeply.

Third, using text message or Danmaku can promote student’s motivation to engage in class.
Students liked having interactions with teachers and other classmates, but they didn’t want to
speak up in audio and reveal themselves in a livestreaming course. Many students (55.5%) said
in interviews that they prefer to interact in text form rather than with audio. Since more than
one person can send text comments at a time, they didn’t have to deal with the psychological
burden of being focused. Other students never interacted with the teacher in livestreaming class,
but they would choose to communicate with the teacher privately by social media after class. When
teachers carried out in-class activities, students often fell into a state of ambivalence. On the one
hand, they expected to have communication with teachers; on the other hand, they didn’t like to
reveal themselves in front of a large number of people by opening up audio. Cultural factors may
explain the contradiction. As S9 ( Female, College, ZOOM) described, ‘I think Chinese students are
not used to revealing themselves in public, and they are not used to being the focus of many people.
I like to send text answers than opening the microphone, and text make me feel free. I think all the
students’ attention is on me when speaking, if I answer wrong, it will be very ashamed.”

5 DISCUSSION

We presented the challenges for instructors and students in carrying out LVS-based online teaching
and how they addressed these challenges during the sharp transition. By connecting our findings
with prior literature, we provide suggestions and design implications to improve future practice.
In the first section, we discuss our findings and implications specific to the use of LVS-based online
teaching. We then discuss insights on developing educational technologies in general.

5.1 Using LVS-Based Social Platforms for Online Education: Why and How

5.1.1 Improving Relationship Building and Sense of Equality by Using Social Media Features of
LVS-Based Platforms. Specific to the Chinese culture and context where student-teacher ratio is
high and there is usually an explicit hierarchy between teachers and students [104], classrooms
tend to be teacher-centered, with a pedagogical culture based on “passive transmission” and “rote
drilling” [104]. The relationship between teachers and students is difficult to bridge, and it is normal
for Chinese students to be estranged from their teachers, e.g., they are afraid to ask questions or
raise their hands to express themselves in class [104]. Our findings show that using social media
features, such as memes and emojis of LVS-based apps improved intimacy between teachers and
students. The entertainment functions in the livestreaming platforms, such as sending virtual gifts,
can enhance teachers’ understanding of students.

Many students appreciated the ‘flat structure’ in videoconferencing systems. They felt a sense
of equality when participating in the online classes. A flat video presentation can also narrow the
distance and decrease the sense of hierarchy between teachers and students [64].Lawson also [57]
found that videoconferencing tools increased the perceived equity in students by assuring that
everyone is receiving the same quality of information. Our findings are consistent in surfacing
students’ perceived equality and increased intimacy when using videoconferencing tools. How-
ever, only a few teachers we interviewed were aware of such students’ needs and made good use

, Vol. 1, No. 1, Article . Publication date: September 2020.



24 Xinyue Chen, Si Chen, Xu Wang, and Yun Huang

of it to create a more effective online learning experience. Future use of LVS-based teaching could
emphasize on relationship building between teachers and students, and offering a flat and equal
experience for students.

As suggested in prior work, social presence and connection with peers is critical for student suc-
cess in online courses [24, 97]. Synchronous meetings help students develop a sense of community[51].
Future practitioners need to be aware of students needs regarding social connection with peers,
equal access to information, and relationship building with instructors. These needs can drive the
design of new technologies that promote student engagement, intimacy between instructors and
students and education equality.

5.1.2  Promoting Online Education Access through LVS-Based Mobile Learning. Our findings show
that enabling online teaching and learning through mobile platforms lowered the threshold for
students to participate in online education. Supporting teachers to use LVS features from familiar
social media and video streaming platforms also reduced the learning curve for teachers to prepare
for online teaching.

Although online education was adopted rapidly in developing countries in recent years, it is still
used as a supplement to traditional face-to-face education. The popularization of online education
still faces many challenges, as a result of unreliable internet conditions [2], low ICT literacy [4],
poor equipment supplies [106], and limited technical training of teachers and students [107]. For
example, previous research argued that teachers need to be equipped with advanced equipment
such as computers and cameras to complete recording, editing, uploading, and other work [106].
But few of these devices are widely available in developing countries, especially in rural areas.
Most livestreaming platforms are supported by the rapid development of 4G mobile networks
[60], such as Tiktok, which provides a good opportunity to democratize online teaching through
mobile-based live video streaming, especially for primary and middle school. Some practices of
connecting K-12 schools in developed and undeveloped areas through video conference has been
proven to support students’ growth effectively and promote the sharing of quality educational
resources [100]. Children in remote areas can learn through live broadcast, receiving the same
educational support as the top school in tier-1 cities in real-time and obtain better educational
resources.

From our results, we can see that platforms that allow PC only access are relatively less pop-
ular among teachers and students (see fig.3), and mobile devices require a lower learning curve
for teachers. We observed that teachers find learning and adopting a new teaching software is
challenging [95] compared to using the LVS features in existing platforms that they are familiar
with, such as QQ. Our work also suggests that LVS alone is not enough for effective and continu-
ous communication between teachers and students. Prior work shows that streamers and viewers
often use multiple channels to communicate [58]. In our work, we found that instructors and stu-
dents appreciate the use of instant messaging tools and social media platforms such as Wechat
and QQ for better communication. These tools allow teachers to have private one-on-one chat
with students after class and get feedback in time.

5.1.3 Advancing Training Programs to Better Prepare Teachers for Blended Teaching. The unique
context of this research lies in the sharp transition; due to the rapid and global pandemic, online
education was the only option and no face-to-face interaction was allowed. This unique context
brought us many insights that were not possible in prior studies. As our results show, instructors
and students undergo a struggle when first transferring to online learning, however many teachers
became satisfied with the experience and outcome. Instructors learned new teaching skill-sets, and
students consciously developed self-efficiency and equality in learning. Past studies have shown
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that combining online with offline education would scale-up of the use of online communities for
teachers’ professional development [62].

Current literature calls for better pedagogical training when transitioning from offline to online
[77], and technical problems remain significant challenges for the instructor to adopt the technol-
ogy of online teaching [106]. In our research, we find that preparing teachers pedagogically and
technically for dealing with emerging teaching issues is necessary, e.g., Internet/Platform crash,
camera fear, and manipulating multiple platforms at the same time. Especially when extra chal-
lenges/cognitive load are needed to manage technology and class engagement, they often can’t
switch between different modalities, channels or platforms for efficient communication.

Existing literature mostly focused on emotional changes in students when attempting to under-
stand the low use of classroom technology [6, 13, 79], but very rarely on emotional changes on
teachers. Our study shows that when adopting new educational technologies in teaching practice,
aside from more time needed to deal with pedagogical changes [13], teachers’ emotional changes,
such as camera fear, should also be considered. Especially when conducting teaching online, how
social sectors of online communities influence teacher emotions and behaviors should not be over-
looked. Our research findings could be used to develop training programs that help instructors
and students understand the pros and cons of online education and strategically develop blended
education opportunities in the future. Our study shows that senior teachers receive technical and
emotional support from families and colleagues. Prior work on online communities has shown that
members stay longer in these communities when they receive social support from peers [19, 103].
Future work could explore community building efforts to further support teachers.

In addition, because several benefits of online teaching can be perceived by teachers when they
were forced to conduct online teaching during this transition, education systems may consider
requiring teachers go through online teaching for a period of time as part of their training. This
can be regarded as a fire drill preparing for certain emergencies, such that teachers are better
prepared psychologically and strategically in future unexpected situations; they can also improve
their pedagogical approaches by reflecting on the effects of using different communication tools
and gain experience engaging students in varied modalities.

5.1.4 Introducing Better Image, Privacy, and Copyright Protection Programs for Teachers. Prior
work has shown that opening the camera can increase the interaction and social presence in online
education [56]. We expected that students and instructors would be positive about turning on the
camera when using LVS platforms. However, we surprisingly found that both of them, especially
teachers, face the challenges of camera fear, worrying about personal appearance, and disclosure
of their physical environment. Existing studies have explored the considerations around impres-
sion management when using social networking sites such as Facebook [50], including self-esteem,
self-presentation, etc., which are consistent with our findings. Compared to impression manage-
ment with photo taking or video shooting [75], it is even more intense in live videos. We found that
the beauty function can help alleviate concern about personal image exposure, which is consistent
with previous research on taking selfies [75].

The trust between teachers and students is further challenged when transitioning to online
teaching. For example, teachers are concerned that their videos and images may be uploaded on-
line by their students so that more people will see how they behave in class. On the one hand, this
kind of alertness persuades them to perform better impression management, e.g., they would be-
have more properly and avoid potential information leakage by manually removing automatically
recorded livestreaming videos from platforms. But on the other hand, their emotion could be eas-
ily affected by the uncertainty of how their data will be used, which could potentially harm their
teaching [102]. Prior research on video privacy and the effect of video surveillance could explain
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some teachers’ reactions to livestreaming [12, 82]. Although we have not yet seen a reliable solu-
tion for building trust between teachers and students in online environments, our study surfaces
this as a critical issue. We encourage future online education research to design interventions to
help trust-building between teachers and students, and guarantee that teachers have a safe and
comfortable environment in which to conduct teaching activities..

At the same time, we surface teachers’ copyright concerns. The copyright issue of online educa-
tion has long been discussed [40]. This question has been relatively less considered in the context
of live online learning. We can see from existing research that the concept of livestreaming of
live sports has changed the legal landscape regarding copyrights, e.g., sports broadcasting [43].
However, since livestreaming based online teaching has just come to people’s eyes, there have
not been formal regulations around LVS based online teaching. In our study, many teachers are
worried about their copyrights and don’t want their course materials to be uploaded to the public
cyberspace. The lack of copyright protections negatively affects teachers’ trust in the platforms
when transitioning from offline to online education. Future researchers and practitioners should
take a more serious attitude and provide timely support and help.

5.2 Design Implications for Educational Technologies

5.2.1 Augmenting Student Presence. Student attendance is a frequently used measure on student
engagement. Research in distance education and MOOCs has been concerned with student atten-
dance issues [46, 97, 101]. Some existing LVS-based online teaching systems, such as Ding-Talk,
provide teachers with student activity data, including class attendance, page views, etc. However,
the existing data does not provide teachers with a full picture on student engagement. According
to teachers in our study, they missed real-time feedback from students to gauge their engagement
when transitioning to teaching online, e.g., eye contact and body movements. Participants said
such cues were essential for them to adjust their teaching in real-time. Similarly, our student par-
ticipants also mentioned that they missed the “kindness and supportive eye contact” from teachers.
In addition to teacher-student interaction, peer interaction is also critical to keep students engaged
[78, 93]. Based on these findings, we suggest future work could explore ways to augment student
and teacher presence to facilitate real-time interaction and feedback. W e also propose future direc-
tions to provide more informal peer interaction opportunities during online teaching, e.g., informal
chat and online forums.

With the rapid development of virtual reality and mixed reality technologies, and bandwidth
expansion, recent research has shown its reliability to detect and simulate not only precise real-
time body movements, but also facial gestures and expressions [26]. For example, Lumilo [35]
uses virtual reality technologies that show real-time student learning analytics on a teacher’s VR
glasses, Edusense [3] gives teachers feedback on their body language through camera detection
using computer vision algorithms. These techniques are currently used in physical classroom set-
tings; future research may consider developing virtual and mixed reality techniques that enhance
student presence and provide real-time feedback to teachers when teaching online.

5.2.2 Involving Students, Teachers and Parents in Co-Design of Technologies. Co-design, orientat-
ing from participatory design, has shown that the process of developing agency is essential for
participant-designers to provide better pragmatic results and to encourage citizenship [44]. Stud-
ies have shown that researchers partnering with parents and children in the design process can
be important for producing technologies that consider the rich context of family life [99]. A team-
based co-design process in which teachers, researchers, and developers work together in defined
roles to design an educational innovation, can unfold tensions within the process and resolve them
over time [72]. Teachers are generally frustrated by the lack of face-to-face contact with students
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in online settings, leaving them helpless. These high school teachers want parents to take responsi-
bility and build a better ecosystem of home-school partnerships. As we can see, the online learning
system involves multiple stakeholders, instructors, trainers, students, parents, etc. Future research
needs to build the ecosystem for engaging in online-learning technologies, then to understand
how interpersonal relationships in the ecosystem shape designing processes and how they are
reshaped through technology.

5.2.3 Creating a Safe Teaching and Learning Environment. Given the fast speed of transferring in-
formation through live-video streaming, in-time information safety issues need to be addressed to
create a reliable learning environment. From past research, solicitations were more commonly re-
ported via instant messaging (43%) and in chat rooms (32%), and harassment was more commonly
reported in instant messaging (55%) than through social networking sites (27% and 28%, respec-
tively) among youth [98]. In our study, some LVS apps are aware of such problems, like Bilibili’s
‘teaching mode, which blocks all advertisements and overly amusing emojis to prevent students
from exposing them to inappropriate information and distractions in-class. Some other platforms
have algorithms to detect and notify users of improper language use. As we mentioned in our
findings, some teachers expressed being afraid of making mistakes not only for teaching impact
but also for imprudent use of language and image. Future LVS system designs could leverage the
filtering feature to create a safer instant learning environment.

6 LIMITATIONS AND FUTURE WORK

There are several limitations of this work. First, although we tried to reach a wide range of par-
ticipants of different ages and regions, teachers and students in primary schools are still not well
represented in this study. Existing research shows that parental engagement and the collaboration
between the school and home is especially crucial in primary school in online teaching practices
[84], so that how teachers engage parents to help children learn through live video streaming at
home may bring some new patterns to online LVS-based learning and teaching. Second, because
our research is in the unique context of a global pandemic and was conducted on the situation
in China, some findings we present have a strong cultural background, which may not totally
apply to other contexts. For example, the traditional hierarchical relationship between teachers
and students in Chinese culture could be affected by LVS, leading to the prospects of a more imi-
tate and equal relationship. For further works, a more systematic study could be done in different
countries and regions, to enhance intercultural understanding, and in a quantitative way with a
larger population to complement this exploratory study. In addition, more stakeholders, such as
school administrators and system designers, can be included to provide additional perspectives to
our findings and reveal new insights. Furthermore, the current study did not investigate specific
activities, such as offline assignments, group works, and in-class tests, which are also important
components for online education. We expect to explore the challenges of conducting these activi-
ties in future work.

7 CONCLUSION

The social, ethical and technical aspects of online education have been widely discussed in prior
work, but limited studies have discussed the application of live video streaming in online edu-
cation, especially in a situation where there is no face-to-face option. Our research explores the
challenges, practice and prospects that live video streaming brings to online education. Our find-
ings show that challenges such as real-time interaction and engagement, technical uncertainty,
ethical issues such as privacy and copyright, and impression management remain severe in LVS-
based online teaching, which are mentioned in other ways of online teaching. However, live video
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streaming offers more opportunities for online education, including but not limited to increasing
intimacy between students and teachers, and entertainment functions that promote participation.
This mobile-supported approach helps to narrow the technological accessibility of students from
different backgrounds when they transition to online education in this emergency, which pro-
motes educational equality. Our research can provide insights for scholars, system designers, and
practitioners to address potential problems in the transition to online education.
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