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Abstract　Based on the related theories and research results of learning behavioral 
engagement, this study constructed an evaluation framework of learning behavioral 
engagement in live teaching, which included 24 indicators in three dimensions: 
compliance with norms, learning participation and social participation. A small-
class live English learning for younger students on the ClassIn was taken as a 
case study program. Five younger students attended this English learning course 
of 16 lessons totaling 950 minutes. The preset indicators were preliminarily 
examined based on the teaching records and the recorded course data. Then, experts  
in the field of educational technology were invited to develop the learning 
behavioral engagement dimensions and indicator weightings by using the Analytic 
Hierarchy Process, and to determine the evaluation indicator system for the 
evaluation of learning behavioral engagement. Finally, based on this framework, 
the characteristics of learning behavioral engagement of the case course were 
analyzed, and the influences of students’ individual factors, teaching and 
environmental factors on learning behavioral engagement in live teaching were  
investigated.
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Introduct on

The development of technology has made online teaching increasingly diversified.  
Live teaching featuring real-time video interaction between teachers and 
students, as a new online teaching form, is developing rapidly in practice. Due 
to the particular impact of the COVID-19 pandemic which started in late 2019, 
live teaching has played an important role in learning at home for students 
while meeting the needs of isolation. A considerable proportion of colleges and 
universities rely on various live teaching platforms such as ClassIn, DingTalk, 
or conference systems such as VooV Meeting, Zoom, ViLin, etc. to move their 
conventional classrooms online. In doing so, valuable experience of live teaching 
and learning has been accumulated; virtual classroom space has been expanded. 
All these have laid a solid foundation for changing conventional school classroom 
teaching to meet the needs of educational equity and high-quality personalized 
learning. Online teaching has become the “new normal” in the pandemic period 
(Hu et al., 2020), with live teaching as one of important online teaching methods 
(Liang et al., 2020; Xie et al., 2020).

Live teaching is one kind of distance learning that relies on various real-
time communication technologies and network platforms, supports teachers 
and students in carrying out teaching and learning activities through real-time 
audio and video interaction in different physical spaces, and involves physical 
separation of teaching from learning in terms of time and space. In fact, in 
the early stage of 3rd-generation distance education, there came some real-
time interactive teaching practices based on the two-way video conferencing 
system. However, this kind of teaching technology system was expensive, 
usually deployed in a learning center, and students were required to visit local 
learning centers for one-to-many real-time interaction with remote teachers. The 
rapid development of network technology significantly reduces the cost of live 
teaching, but also sets up the real-time interconnection between students and 
teachers in their respective physical spaces. It also brings an improved interactive 
environment for live teaching and makes various practices of live teaching 
possible, such as one-on-one, small-class, regular-class and large-class (more 
than 50 students).

With the popularity of live teaching, it is more and more important to explore 
the teaching patterns and characteristics of live teaching. However, theoretical  
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explorations and empirical research on this subject are scarce in the literature. 
Although teachers and students interact in real time in live teaching, they are 
in different physical spaces. How issues of the separation of spaces affect 
teaching and learning, whether the real-time teaching interaction in virtual 
space produces new advantages or disadvantages, and how classroom order 
is regulated while giving consideration to space flexibility and learning 
individuality, all need to be explored. Students’ learning behavioral engagement 
in live teaching is one of the research priorities. Learning behavioral engagement 
is an essential factor affecting learning performance (Birch & Ladd, 1997;  
Cheng & Chau, 2016; Fredricks et al., 2004), and an important learning 
variable. This is both a research hotspot (Tang et al., 2018) and a shortcoming 
of distance education (Wen & Sun, 2017). Whether students can actively engage 
in teaching interaction in the virtual space, how to participate, and how to 
effectively evaluate students’ behavioral engagement in live teaching, are all  
critical.

Related L terature Research

Background Research Relating to Learning Behavioral Engagement

Learning behavioral engagement in this study refers to the engagement of students 
at the behavioral dimension in teaching-learning activities. Learning behavioral 
engagement is the basic component dimension of learning engagement and the 
carrier of students’ psychological engagement (Fredricks et al., 2004; Newmann, 
1992). First of all, compliance with classroom norms is often regarded, in the 
literature, as an important component of behavioral engagement (Finn, 1993; Finn 
et al., 1995; Finn & Rock, 1997). For example, the Participation-Identification 
Model proposed by Finn (1993) regards students’ response to requirements as 
the basic component of students’ behavioral engagement. Fredricks et al. (2004)  
also point out that students’ active compliance of norms is the basic component  
of their engaged behaviors. Bingham and Okagaki (2012) believe that adhering to 
norms is one of the basic characteristics of behaviorally highly engaged students.

Secondly, some researchers have discussed behavioral engagement with focus  
mainly placed on students’ performance in academic task and activities. Skinner 
et al., for example, summarize engaged behaviors as on-task behaviors, academic 
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behaviors and classroom participation, which are embodied in efforts, persistence 
and concentration (Furrer & Skinner, 2003; Skinner & Belmont, 1993; Skinner et 
al., 2009). Lam et al. (2014) pay more attention to students’ active behaviors in 
both in-class academic activities and extracurricular activities.

In addition to the above two kinds of behaviors, compliance with norms and 
academic task performance, some researchers have focused on students’ behaviors 
in social interaction and regarded them as an important component of students’ 
engaged behaviors. They believe that although such socially engaged behaviors 
are not closely related to academic tasks, it helps to establish harmonious  
social relations and enhance sense of belonging and cohesion. Such social invest- 
ment is considered as an important embodiment of classroom emotional 
engagement (Li et al., 2016; Redmond et al., 2018; Sinha et al., 2015; Wright, 
2012).

Besides, the evaluation systems and measurements related to learning engage- 
ment also provide the basis for defining the specific observation indicators of 
the learning behavioral engagement framework. Regarding classroom norms, 
some studies have focused on students’ attendance performance, bad behaviors 
and task participation. For example, Finn and Voelkl (1993) mention three 
dimensions: attendance, improper behaviors and task participation. Appleton 
et al. (2006) believe that attendance, suspensions and voluntary participation in 
classroom activities can be used to represent behavioral engagement. Sun and 
Rueda (2012) mention compliance with norms and on-time completion of tasks 
as two indicators in their proposed behavioral engagement scale in distance  
education.

In terms of behavioral performance in academic activities, Reeve et al. (2004)  
put forward five dimensions: concentration, effort, verbal participation, persistence  
and positive emotion. Lam et al. (2014) suggest three aspects: active participation,  
concentration and persistence. Li et al. (2016) divide behavioral engagement 
into six components: participation, interaction, persistence, concentration, 
academic challenge and self-regulated learning. Zhang and Wu (2018) table the 
“PRIC” evaluation dimension, and hold that persistence, reflection, initiative 
and concentration are the keys to realizing the interaction cycle of learning 
engagement, in which initiative means the positive interaction between learners 
and the outside world. Redmond et al. (2018) mention indicators such as 
identifying opportunities and challenges, supporting and encouraging classmates. 
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It is evident that concentration, persistence, interaction and academic challenges 
are common concerns.

The evaluation of social interaction in previous studies emphasizes the effective 
and open interactions that are conducive to the development of feelings of 
belonging and trust, such as self-introduction, emotional expression and greeting 
(Doo & Bonk, 2020; Hara et al., 2018).

Research on Evaluation of Online Learning Behavioral Engagement

Following the rise in popularity of online learning, the evaluation and analysis 
of learners’ online learning engagement have become a sought-after subject 
(Hrastinski, 2009). Some researchers have evaluated learners’ online learning 
engagement through self-reporting. Dixson’s (2015) Online Student Engagement 
Scale (OSE) is divided into four dimensions: skills, emotion, participation and 
performance, including regular learning, helping classmates and participating in 
online communication. The MOOC Engagement Scale (MES) proposed by Deng 
et al. (2020), evaluates MOOC learning engagement from two dimensions of 
social engagement and behavioral engagement, such as attending class regularly, 
responding to questions, sharing learning materials and so on.

With the rise of learning analytics, an increasing number of studies have quantita- 
tively evaluated online learning engagement based on a large amount of 
behavioral data in log files. For example, Kim et al. (2016) evaluate behavioral 
engagement of asynchronous online discussion from four dimensions: proactive  
response, thematic discussion, persistent effort and interaction, including regular  
study, frequent posting, etc. Zhang et al. (2017) characterize the engaged behaviors  
in the online learning through four aspects of participation, concentration, regularity  
and interaction, including participation in activities, participation in discussions 
and uploading resources. Wang et al. (2019) evaluate the learning engagement in 
the open learning environment based on the “PRIC” dimension and 12 behavioral 
indicators.

In recent years, the research data in the field of learning analytics have tended 
to be multimodal, that is, two or more ways are used to obtain data. Zhong et al. 
(2018) study learning engagement and cognitive level by combining class videos, 
log files and self-statement reports. Cao et al. (2019) investigate the recognition 
of learning engagement by combining students’ MOOC learning images, EEG 
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and log data. In a model of integrating multimodal data from online learning 
behaviors designed by Wang et al. (2020), the engagement level of MOOC 
learners is evaluated by log data, face recognition and heart rate detection. 
Multimodal data can represent learning engagement more comprehensively and 
accurately, which makes up for the limitations of unimodal data to some extent.

Literature shows that although there are many related studies and evaluation 
systems of online learning behavioral engagement, most studies on the evaluation 
of online learning behavioral engagement are based on online learning contexts 
such as MOOCs, which mainly focus on students’ self-motivated learning. There 
is a lack of studies on the evaluation of learning behavioral engagement in live 
teaching. In such learning contexts, there have been some changes in the way 
students engage and behave and some resulting changes in the collectable data. 
Thus, there is an urgent need for more empirical research on the students’ online 
learning behavioral engagement and the way to build the relevant evaluation  
framework.

Research Methods

Research Questions

This study aims to develop the evaluation indicators of learning behavioral engage- 
ment in live teaching and explore the characteristics and patterns of learning 
behavioral engagement in live teaching based on one live teaching course. As 
one of the typical modes of live teaching, small-class live teaching fully reflects 
its advantages in teaching flexibility and interactivity and has a good application 
and development prospect. The number of students is small in this mode, and 
all the students turn on the camera to participate in the class activities. The class 
recordings can record the voices and behaviors of the teacher and students, thus 
providing more complete data for the analysis of learning behavioral engagement. 
To sum up, focusing on the context of small-class live teaching, this study 
takes one children’s English course in ClassIn as a case study to investigate the 
characteristics and influencing factors of learning behavioral engagement in live 
teaching.

The specific research questions are as follows: (1) What are the evaluation 
indicators and weightings of learning behavioral engagement in live teaching? 
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(2) What is the level of learning behavioral engagement of children’s small-class 
class live teaching? (3) Is students’ learning behavioral engagement in small-class 
live teaching influenced by individual student factors and the interactive teaching 
environment?

ClassIn

ClassIn is a live interactive teaching platform developed by Empower Education 
Technology and is one of the mainstream teaching platforms available in China 
in live teaching practice presently. The ClassIn live teaching interface consists 
of the teacher’s and the students’ live videos, blackboard and toolbar, as shown 
in Figure 1. Through the teacher-student video interaction, blackboard drawing, 
text chatting, small blackboard quizzes, collaborative editing, screen sharing, 
etc., basic teaching interactions such as questioning, answering and discussion in 
a classroom can be realized. Besides, the functions of multiple-choice questions 
can realize timely testing and examination in the virtual classroom. Moreover, 
the chat function can realize text interaction and resource sharing between the  
teacher and students. In addition, the teacher can award students who have 
performed well, which is displayed in the student video screen in real time. 
Overall, ClassIn can restore and enhance some of the interactions of the 
conventional classroom.

Figure 1　ClassIn Live Teaching Interface
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Case Study English Learning Course and Sample Data

Considering the diversity of teaching methods, the quality of classroom recordings, 
and the integrity and availability of log data, this study selected an extracurricular 
children’s English course as a case program. A male native English-speaking 
teacher and five female younger students participated in the course. The course 
consisted of 18 lessons, which were 13 teaching lessons, two debate lessons, one 
pre-exam review lesson, one exam lesson and one post-exam relaxation lesson. 
Each lesson lasted about one hour. The main teaching activities included learning 
new words and reviewing learned words or playing some games. No new 
knowledge was taught, and no courseware was used in the review lesson, during 
which the teacher and students reviewed in the form of a video quiz. In the debate 
lesson, students debated a specific topic in groups. Since there were few learning 
activities involved in the exam and post-exam relaxation lessons, those lessons 
were of little significance to investigate learning behavioral engagement, and 
were not included in the analysis. And the remaining 16 lessons were selected 
for analysis. The investigation of the second and third research questions in this 
study was mainly based on the teaching recordings of 950 minutes accumulated 
in these 16 lessons and the log data generated by the teacher and students within. 
Through mining and analysis of these two kinds of data, this paper explores the 
performance of the five students’ learning behavioral engagement and related 
influencing factors in the 16 lessons.

Data Processing and Analysis

Analysis Framework of Learning Behavioral Engagement in Live Teaching

Based on the related literature and the characteristics of live teaching, the 
analysis framework of learning behavioral engagement in live teaching was 
initially proposed as shown in Table 1. The analysis framework included three 
first-level dimensions: compliance with norms, academic participation and 
social participation. Thereafter there were eight second-level dimensions and 
24 indicators: “Compliance with norms” refers to students’ performance in 
maintaining classroom order and responding to the teacher’s basic requirements. 
It was the dimension of classroom basic learning behavioral engagement, 
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including three second-level dimensions. Among them, “attendance performance” 
means whether students attend, show-up later or leave earlier than allowed, 
“violation” means students’ behaviors that disturb classroom order, and “task 
participation” refers to students’ engagement into basic tasks during class. 
“Academic participation” refers to the time, energy and efforts invested by 
students in academic activities, including four second-level dimensions. Among 
them, “concentration” refers to the degree to which students concentrate on 
learning contents and tasks, “persistence” refers to the degree to which students 
continue to work hard when encountering difficulties and obstacles, “active 
interaction” refers to the interaction and cooperation between students and the 
teacher or peers to achieve academic goals, and “academic challenge” refers 
to the behaviors of students when facing challenging tasks with high cognitive 
demand. “Social participation” refers to the performance of social interaction 
with other peers and the teacher. This kind of interaction had no direct connection 
with academic activities, but it was of great significance to establish good social 
relations and enliven the classroom atmosphere.

Table 1　Analysis Framework of Learning Behavioral Engagement in Live Teaching

First-level 
dimension 

Second-level 
dimension

Indicator Reference

Compliance 
with norms

Attendance

Attendance rate
Handelsman et al., 2005; 

Appleton et al., 2006; 
Hrastinski, 2009; Precourt & 

Gainor, 2019

 Number of punctual attendances

Number of early departures from 
classroom

Violation

Number of unexcused leaves from the 
screen

Finn & Voelkl, 1993; 
Fredricks, et al., 2004; 
Redmond, et al., 2018

Number of reminders due to improper 
behaviors

Number of interruptions of other’s speech

Task 
participation

Proportion of classroom task 
participation

Finn & Voelkl, 1993;  
Handelsman et al., 2005; 

Appleton et al., 2006; Sun & 
Rueda, 2012

(To be continued)
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(To be continued)

First-level 
dimension 

Second-level 
dimension

Indicator Reference

Academic 
participation

Concentration

Number of distractions without proper 
purposes  Reeve et al., 2004; Lam et al., 

2014; Li et al., 2016; Zhang et 
al., 2017; Zhang & Wu, 2018; 

Wang et al., 2019  

Length of unexcused leaves from the 
screen

Timeliness in responding to the 
teacher’s questions  

Persistence 

 Proportion of tasks not completed 
Birch & Ladd., 1997; Reeve 
et al., 2004; Lam et al., 2014; 

Li et al., 2016; Kim et al., 
2016

Proportion of tasks completed 
independently

Number of follow-up questions to the 
teacher and/or peers

Active 
interaction

Number of speeches to answer 
questions in class

Handelsman et al., 2005; 
Appleton et al., 2006; Li & 
Bai, 2011; Dixson, 2015; Li 

et al., 2016; Kim et al., 2016; 
Zhang et al., 2017; Zhang 
et al., 2018; Precourt et al., 

2019; Wang et al., 2019; 
Deng et al., 2020

Total number of words spoken in 
answering questions

Number of proactive questions to the 
teacher and/or peers  

Number of refusals to answer the 
teacher’s questions 

 Number of classroom interactions 
using other interactive tools  

Total number of words spoken in 
interactive classroom speeches using 

other interactive tools  

Number of replies to others using 
other interactive tools  

Academic 
challenge

Number of active attempts at 
challenging tasks such as construction, 
inquiry, and presentation proposed by 

the teacher Birch & Ladd, 1997; Li et al., 
2016; Redmond et al., 2018

Number of quits to participate in the 
challenging tasks such as construction, 

inquiry, and presentation

(Continued)
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First-level 
dimension 

Second-level 
dimension

Indicator Reference

Social 
participation

Social 
emotional 
interaction

Number of proactive initiations of 
social-emotional topic exchanges Wright, 2012; Sinha et 

al., 2015; Li et al., 2016; 
Redmond et al., 2018; Doo & 

Bonk, 2020
Number of responses to social-

emotional topic exchanges

Data Analysis Process

The study processed and analyzed the data in turn according to the research 
questions. Firstly, 24 preset indicators were calculated based on the coding of 
case teaching records and log data. To ensure the independence of the indicators, 
the study first carried out a correlation analysis on them. The results showed that 
the preset 24 indicators had low correlations, so they were all retained.

After that, this study used the Analytic Hierarchy Process (AHP) to determine 
the weightings of each dimension and index. The AHP is a relatively well-
established and widely used weight quantifying method (Deng et al., 2012). 
This study invited six experts in the field of educational technology and online 
teaching to rate the importance of each dimension and indicator in Table 1, using 
a questionnaire. The six experts were two professors, an associate professor and a 
lecturer from the School of Educational Technology of Beijing Normal University, 
an associate professor from the School of Educational Technology of Jiangnan 
University and an associate professor of Educational Technology of Suzhou 
University. Firstly, according to the expert scoring results, the decision matrix  
S=(uij)p×p of each dimension was obtained, and the maximum characteristic root  
λmax of the decision matrix S was judged by MATLAB. Then, the consistency 
index CI and the consistency ratio CR were carried out. Single-level-sequencing 
and consistency check were checked. Finally, the overall-hierarchical-sequencing 
and consistency check were carried out to obtain the weighting of each indicator.

(Continued)
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Research Results

Indicator Weightings for Live-Class Learning Behavioral Engagement

Based on the experts’ scores of the importance of each dimension and indicator, 
the decision matrix of each dimension and indicator was derived. The weights 
of each dimension and indicator were finally determined after single-level-
sequencing, overall-hierarchical-sequencing, and consistency check (see Table 2). 
As seen, the weighting of “academic participation” was the greatest in the first- 
level dimension, in which “concentration” and “active interaction” accounted 
for a relatively high proportion. “Concentration” is a generally considered to 
reflect the performance of behavioral engagement. In this dimension, the two 
indicators of “Number of distractions without proper purposes” and “Timeliness 
in responding to the teacher’s questions” had greater weightings. “Active 
interaction” was an important factor for learners to engage in classroom teaching 
and learning (Zhang et al., 2014), and the total number of “Number of  speeches 
to answer questions in class” in this dimension had the greatest weighting. The 
weighting of “compliance with norms” ranked second, and in the second-level 
dimension, “attendance” was considered to be the basic condition for learners 
to participate in learning activities, accounting for the greatest weighting, 
and “attendance rate” was the indicator with the greatest weighting. “Social 
participation” had the lightest weighting among the three dimensions of learning 
behavioral engagement, as expected. Compared with the first two dimensions, the 
relationship between social participation and learning effectiveness was weaker, 
and its influence on learning effectiveness was indirect. In this dimension, the 
indicator “Number of proactive initiations of social-emotional topic exchanges” 
had a greater weighting.



81A Study of Learning Behavioral Engagement in Live Teaching

(T
o 

be
 c

on
tin

ue
d)

Ta
bl

e 
2 　

O
ve

ra
ll 

W
ei

gh
tin

gs
 o

f E
va

lu
at

io
n 

In
di

ca
to

rs
 o

f L
ea

rn
in

g 
B

eh
av

io
ra

l E
ng

ag
em

en
t i

n 
Li

ve
 T

ea
ch

in
g

Fi
rs

t-l
ev

el
 

di
m

en
si

on
W

ei
gh

tin
g

Se
co

nd
-le

ve
l  

di
m

en
si

on
W

ei
gh

tin
g

In
di

ca
to

r
W

ei
gh

tin
g

O
ve

ra
ll 

w
ei

gh
tin

g

C
om

pl
ia

nc
e 

w
ith

 
no

rm
s

0.
29

A
tte

nd
an

ce
 

0.
62

A
tte

nd
an

ce
 ra

te
0.

68
0.

12

N
um

be
r o

f p
un

ct
ua

l a
tte

nd
an

ce
s

0.
18

0.
03

N
um

be
r o

f e
ar

ly
 d

ep
ar

tu
re

s f
ro

m
 c

la
ss

ro
om

 *
0.

14
0.

02

V
io

la
tio

n
0.

15

N
um

be
r o

f u
ne

xc
us

ed
 le

av
es

 fr
om

 th
e 

sc
re

en
0.

74
0.

03

N
um

be
r o

f r
em

in
de

rs
 d

ue
 to

 im
pr

op
er

 b
eh

av
io

rs
0.

11
0.

00

N
um

be
r o

f i
nt

er
ru

pt
io

ns
 o

f o
th

er
’s

 sp
ee

ch
0.

15
0.

01

Ta
sk

 p
ar

tic
ip

at
io

n
0.

24
Pr

op
or

tio
n 

of
 c

la
ss

ro
om

 ta
sk

 p
ar

tic
ip

at
io

n
1.

00
0.

07

A
ca

de
m

ic
 

pa
rti

ci
pa

tio
n

0.
64

C
on

ce
nt

ra
tio

n
0.

53

N
um

be
r o

f d
is

tra
ct

io
ns

 w
ith

ou
t p

ro
pe

r p
ur

po
se

s*
0.

49
0.

17

Le
ng

th
 o

f u
ne

xc
us

ed
 le

av
es

 fr
om

 th
e 

sc
re

en
*

0.
15

0.
05

Ti
m

el
in

es
s i

n 
re

sp
on

di
ng

 to
 th

e 
te

ac
he

r’s
 q

ue
st

io
ns

0.
36

0.
12

Pe
rs

is
te

nc
e

0.
19

 P
ro

po
rti

on
 o

f t
as

ks
 n

ot
 c

om
pl

et
ed

 *
0.

70
0.

08

Pr
op

or
tio

n 
of

 ta
sk

s c
om

pl
et

ed
 in

de
pe

nd
en

tly
0.

17
0.

02

N
um

be
r o

f f
ol

lo
w

-u
p 

qu
es

tio
ns

 to
 th

e 
te

ac
he

r a
nd

/o
r 

pe
er

s
0.

13
0.

02



82 LIU Sizhuo, LI Shuang, HUANG Jiajing
Fi

rs
t-l

ev
el

 
di

m
en

si
on

W
ei

gh
tin

g
Se

co
nd

-le
ve

l  
di

m
en

si
on

W
ei

gh
tin

g
In

di
ca

to
r

W
ei

gh
tin

g
O

ve
ra

ll 
w

ei
gh

tin
g

A
ca

de
m

ic
 

pa
rti

ci
pa

tio
n

0.
64

A
ct

iv
e 

in
te

ra
ct

io
n

0.
21

N
um

be
r o

f s
pe

ec
he

s t
o 

an
sw

er
 q

ue
st

io
ns

 in
 c

la
ss

0.
38

0.
05

To
ta

l n
um

be
r o

f w
or

ds
 sp

ok
en

 in
 a

ns
w

er
in

g 
qu

es
tio

ns
 

0.
18

0.
02

N
um

be
r o

f p
ro

ac
tiv

e q
ue

sti
on

s t
o 

th
e t

ea
ch

er
 an

d/
or

 p
ee

rs
0.

15
0.

02

N
um

be
r o

f r
ef

us
al

s t
o 

an
sw

er
 th

e 
te

ac
he

r’s
 q

ue
st

io
ns

*
0.

13
0.

02

 N
um

be
r o

f c
las

sro
om

 in
ter

ac
tio

ns
 u

sin
g 

ot
he

r i
nt

er
ac

tiv
e t

oo
ls  

0.
07

0.
01

To
ta

l n
um

be
r o

f w
or

ds
 sp

ok
en

 in
 in

te
ra

ct
iv

e 
cl

as
sr

oo
m

 
sp

ee
ch

es
 u

si
ng

 o
th

er
 in

te
ra

ct
iv

e 
to

ol
s  

0.
05

0.
01

N
um

be
r o

f r
ep

lie
s t

o 
ot

he
rs

 u
si

ng
 o

th
er

 in
te

ra
ct

iv
e 

to
ol

s  
0.

05
0.

01

A
ca

de
m

ic
 

ch
al

le
ng

e
0.

08

N
um

be
r o

f a
ct

iv
e 

at
te

m
pt

s a
t c

ha
lle

ng
in

g 
ta

sk
s s

uc
h 

as
 

co
ns

tru
ct

io
n,

 in
qu

iry
, a

nd
 p

re
se

nt
at

io
n 

pr
op

os
ed

 b
y 

th
e 

te
ac

he
r

0.
88

0.
04

N
um

be
r o

f q
ui

ts
 to

 p
ar

tic
ip

at
e 

in
 th

e 
ch

al
le

ng
in

g 
ta

sk
s 

su
ch

 a
s c

on
st

ru
ct

io
n,

 in
qu

iry
, a

nd
 p

re
se

nt
at

io
n 

*
0.

12
0.

01

So
ci

al
 

pa
rti

ci
pa

tio
n

0.
07

So
ci

al
 e

m
ot

io
na

l 
in

te
ra

ct
io

n
1.

00

 N
um

be
r o

f p
ro

ac
tiv

e 
in

iti
at

io
ns

 o
f s

oc
ia

l-e
m

ot
io

na
l 

to
pi

c 
ex

ch
an

ge
s

0.
85

0.
06

N
um

be
r o

f r
es

po
ns

es
 to

 so
ci

al
-e

m
ot

io
na

l t
op

ic
 

ex
ch

an
ge

s
0.

15
0.

01

N
ot

e.
 *

 st
an

ds
 fo

r r
ev

er
se

 in
di

ca
to

r.

(T
o 

be
 c

on
tin

ue
d)



83A Study of Learning Behavioral Engagement in Live Teaching

Overall Characteristics of Learning Behavioral Engagement in Live Teaching

Based on the class recordings and log data, descriptive statistics were carried 
out for each indicator (see Table 3). Students performed well in the dimension 
of “compliance with norms,” especially “attendance,” with high attendance 
rate and no-one leaving earlier than allowed. Students’ task participation 
level was good, though there were occasional violations. In the dimension of 
“academic participation,” students’ interaction was more prominent. It can 
be seen that “active interaction” was the main way for students to participate 
in classroom learning, especially in classroom speeches. However, students’ 
“concentration” and “persistence” still needed to be improved since there were 
often behaviors of inattention. Although students rarely quitted or gave up 
tasks, the proportion of completing tasks independently was not high. There 
was a lack of data in “academic challenge,” mainly because there were few  
challenging tasks in this course. In the dimension of “social participation,” 
students responded to other people’s social emotional topics more than actively 
initiating interaction.

According to the indicator weightings defined, the relevant learning behavioral 
engagement of 16 lessons were calculated, as shown in Figure 2 to Figure 5. 
Learning behavioral engagement fluctuated between each lesson, especially 
between the last two lessons. Specifically, students’ performance of “compliance 
with norms” was relatively stable across lessons, but fluctuated in “academic 
participation.” Among this dimension, “active interaction” fluctuated the most, 
while “persistence” and “academic challenge” were basically stable, and “social 
participation” fluctuated greatly throughout the course period.

Table 3　Descriptive Statistics of Indicators of Learning Behavioral Engagement in Live 

Teaching

First-level 
dimension

Second-level 
dimension

Indicator M SD

Compliance 
with norms

Attendance

Attendance rate 0.99 0.11

Number of punctual attendances 0.84 0.37

Number of early departures from classroom * 0.00 0.00

(To be continued)
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First-level 
dimension

Second-level 
dimension

Indicator M SD

Compliance 
with norms

Violation

Number of unexcused leaves from the screen 0.36 0.85

Number of reminders due to improper behaviors 0.11 0.32

Number of interruptions of other’s speech 0.06 0.24

Task 
participation

Proportion of classroom task participation 0.88 0.27

Academic 
participation

Concentration

Number of distractions without proper purposes * 0.54 1.44

Length of unexcused leaves from the screen * 10.14 30.43

Timeliness in responding to the teacher’s questions 2.44 2.78

Persistence

 Proportion of tasks not completed * 0.01 0.05

Proportion of tasks completed independently 0.65 0.31

Number of follow-up questions to the teacher and/or 
peers

0.03 0.16

Active 
interaction

Number of speeches to answer questions in class 27.20 12.05

Total number of words spoken in answering questions 301.65 124.73

Number of proactive questions to the teacher and/or 
peers

0.26 0.55

Number of refusals to answer the teacher’s questions * 0.03 0.16

 Number of classroom interactions using other 
interactive tools  

0.00 0.00

Total number of words spoken in interactive 
classroom speeches using other interactive tools  

0.00 0.00

Number of replies to others using other interactive 
tools  

0.00 0.00

Academic 
challenge

Number of active attempts at challenging tasks such 
as construction, inquiry, and presentation proposed by 

the teacher
0.05 0.22

Number of quits to participate in the challenging 
tasks such as construction, inquiry, and presentation

0.00 0.00

Social 
participation

Social 
emotional 
interaction

Number of proactive initiations of social- 
emotional topic exchanges

0.64 0.90

Number of responses to social-emotional topics 2.08 1.99

Note. * stands for reverse indicator.

(Continued)
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Research on Influencing Factors of Learning Behavioral Engagement in Live  
Teaching

The influences of students’ individual factors and the interactive teaching environ- 
ment on learning behavioral engagement of live teaching were further 
investigated through difference test and correlation analysis.
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Difference Test of Learning Behavioral Engagement between Individuals

In this study, the one-way ANOVA was used to compare the overall behavioral 
engagement of five students in the course, and the average of the first- and second- 
dimensions of engagement, so as to investigate whether students showed 
individual factors in learning behavioral engagement. The results showed that 
there were significant differences among the five students in overall learning 
behavioral engagement of the live teaching (F (4,75) = 2.81, p = 0.03). There 
were significant differences among individuals in “academic participation” (F 
(4,75) = 2.80, p = 0.03). In the dimension of “Compliance with norms,” there 
were significant differences among individuals in “attendance” (F (4,75) = 
5.55, p = 0.00) and “active interaction” (F (4,75) = 4.09, p = 0.01) in academic 
participation.

Difference Test of Learning Behavioral Engagement between Lessons

The three kinds of lessons in this study had different learning contents, which  
embodied three different kinds of teaching methods. To verify whether 
different lessons had an impact on learning behavioral engagement, the 
study used one-way ANOVA to compare the overall and dimensional 
behavioral engagement between the three kinds of lessons, namely teaching 
class, review class and debate class. The results showed that there was no 
significant difference in overall learning engagement among different classes 
(F (2,77) = 0.32, p = 0.73). Further investigation on the difference in each 
first-level dimension showed that only the dimension of “compliance with 
norms” had significant difference (F (2,77) = 18.95, p = 0.00). The Least 
Significant Difference (LSD) was used to make a post-hoc test of ANOVA. 
It was found that students performed best in “compliance with norms” in  
debate lesson and worst in review lesson. In terms of the second-level dimension, 
significant differences were found in “violations” (F (2,77) = 6.85, p = 0.00) 
within “compliance with norms” and “task participation” (F (2,77) = 109.98, p = 
0.00) within “academic participation.”

Correlation Analysis between the Interactive Environment and Learning Behavioral  
Engagement
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To investigate whether the interactive environment created by the teacher using 
the platform functions in live teaching had an impact on learning behavioral 
engagement, this paper investigated the teacher’s operation in the case class to 
select the interactive environment features that the teacher could create with 
the help of the platform. It was found that award and operation authorization 
were the most commonly functions used by the teacher. The former referred 
to the virtual trophy given by the teacher to reward students, which could give 
immediate feedback and encouragement, and could also be used as an important 
reference for the teacher for making summative evaluation of students’ classroom 
performance. The latter meant that the teacher could authorize students, who 
were about to speak, show or participate in interaction to operate the blackboard 
area. These two interactive environment features were helpful for creating a 
simulating, convenient interactive environment with immediate feedback and 
convenient for interaction, so as to arouse students’ enthusiasm and improve their 
learning behavioral engagement. Therefore, this study selected the number of 
awards and the duration of authorization as two characteristics of the interactive 
environment and investigated the relationship between them and learning 
behavioral engagement through correlation analysis.

The results showed that the two characteristics were significantly related to 
students’ behavioral engagement in the dimension of “compliance with norms.” 
Specifically, there was a significant positive correlation between the number 
of times that the teacher used the platform to award students and students’ 
compliance with classroom norms (p < 0.05), and there was a significant positive 
correlation between students’ authorized time and their attendance (p < 0.05), as 
shown in Table 4. The study found no significant correlation between these two 
characteristics and academic and social participation.

Table 4　Correlation Analysis between Characteristics of the Interactive Environment and 

Dimensions and Indices of Learning Engagement

Number of awards Duration of authorization  

Compliance with 
norms 

Attendance 0.14     0.24*

Violation 0.13 ‒0.02

Task participation 0.22   0.02

Overall   0.23*   0.10

(To be continued)



89A Study of Learning Behavioral Engagement in Live Teaching

Number of awards Duration of authorization  

Participation in 
discussion

Concentration ‒0.14 ‒0.03

Persistence    0.20 ‒0.16

Active interaction ‒0.07 ‒0.09

Academic challenge ‒0.09   0.08

Overall   0.00   0.17

Social participation 
Social emotional 

interaction
‒0.17   0.17

Overall behavioral 
engagement 

  0.00   0.17

Note. * p < 0.05.

Summary, D scuss on and Reflect on

Based on the literature review and the characteristics of live teaching, this paper  
constructed the dimensions and indicators for evaluating students’ learning 
behavioral engagement in live teaching and defined the weightings of each 
dimension and indicator by the AHP. This indicator system provided a framework 
and method for evaluating and analyzing students’ learning behavioral 
engagement in live teaching. The evaluation system was used to analyze the 
characteristics of students’ learning behavioral engagement of a small class in live 
teaching for children’s English based on ClassIn, and the influence of individual 
students, teaching and environmental factors on learning behavioral engagement 
in live teaching was preliminarily explored. The results provided a basis for 
understanding the characteristics and influencing factors of learning engagement of live 
teaching in the new technology environment. They provided reference for the teachers 
to improve live teaching methods and teaching quality, and to optimize use of the live 
teaching platform. Based on the research results, the following issues are discussed.

Comparative Analysis of Evaluation Indicator of Learning Behavioral Engage- 
ment in Live Teaching and Blended Learning Contexts

Zhang and Wu (2018) propose an analysis framework of students’ learning 

(Continued)



90 LIU Sizhuo, LI Shuang, HUANG Jiajing

behavioral engagement based on the education cloud platform, and weight 
the dimensions and indicators through the AHP. Their study focuses on the 
blended learning contexts based on mobile devices, while this study constructed 
an evaluation system of learning behavioral engagement for live teaching. 
Comparing the evaluation framework and indicators constructed by the 
two studies, the main similarity lies in the emphasis on students’ initiative.  
The framework by Zhang and Wu (2018) focuses on the number of students’ 
answers and questions, the number of presentations, etc., which is similar to the 
corresponding indicators of “active interaction” in this study. It can be assumed 
that the interaction between students, the teacher and classmates is an important 
component of learning engagement evaluation, regardless of whether in the 
context of blended learning or that of live teaching.

The differences between the two evaluation systems are as follows: Firstly, 
there are differences in the importance of concentration. In the framework by 
Zhang and Wu (2018), the weighting of “concentration” is the lightest, while in 
this study, the weighting of “concentration” was the greatest in the dimension 
of “academic participation.” This is related to the difference of learning charac- 
teristics between the two kinds of online teaching contexts. In blended learning, 
students have more flexible learning time and space. Thus, effective adjustment 
of learning behaviors may be more important than concentration. However, in 
live teaching, students often need to concentrate on keeping up with the teaching 
process, so concentration directly affects their learning effectiveness. Whether 
students can effectively concentrate on learning activities becomes an essential 
indicator of their substantive engagement.

Second, the evaluation of social participation is a lack in the cloud platform 
framework. It may be related to the fact that there are more opportunities for 
offline social interaction between teachers and students in blended learning. 
However, in live teaching, the social participation of teachers and students 
plays an important role in building a harmonious teacher-student relationship 
and learning atmosphere online  and promoting learning initiative and  
enthusiasm.

Influencing Factors of Learning Behavioral Engagement in Live Teaching

The influencing factors of live learning engagement include internal and 
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external factors. Internal factors refer to students’ individual factors, including 
personality, learning motivation and learning style, etc. External factors involve 
classroom teaching and environmental factors, including teaching activities and 
methods, the live teaching environment built by the teacher, and the students’ 
learning environments. Since this study could not collect the characteristics 
of students’ learning environments, it mainly investigated the relationship 
between students’ individual factors, teaching and environmental factors in live  
teaching.

Individual Factors of Students

This study showed that learning behavioral engagement was influenced by 
individual factors, especially in the two dimensions of “attendance performance” 
and “active interaction.” Although students performed well in these two dimen- 
sions as a whole, the teacher still needed to pay attention to individuals with low 
engagement levels. Studies have found that factors such as learning motivation 
and personality affect the level of learning engagement. For example, Mou’s 
research (2017) on the influencing factors of MOOC’s learning engagement 
shows that students’ intrinsic motivation has a strong influence on learning 
engagement. Shih et al. (2013) and Bhagat et al. (2019) find that learners with 
different personality traits have different motivations, feelings and preferences 
for online learning, which further affects their learning engagement. Some 
studies have also investigated learning engagement with different learning styles 
and found that the engagement of sensing learners is higher (Cheng & Chau,  
2016).

In live teaching, students’ individual learning engagement has an impact upon 
their own learning effectiveness, and also upon the classroom progress and the 
teaching effectiveness of the whole class. Therefore, the teachers in live teaching 
should not only closely observe students’ performance, but also take an in-depth 
understanding of students, including their learning motivation, personality traits, 
learning style, family situation and learning state at that time. Only in this way 
can we accurately predict the problems of learning engagement in live teaching 
and choose effective teaching strategies accordingly to ensure the smooth and 
effective development of live teaching.
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Teaching and Interactive Environmental Factors

Teaching Factors

It is found in this study that there were significant differences in “violation,” 
“task participation” and “persistence” among the students in different lessons. 
It can be assumed that their learning engagement was influenced by teaching 
methods. This finding confirms the existing research on learning engagement 
under different teaching methods (Chen & Fu, 2017). They find that compared 
with the lecturing and traditional question-and-answer, the in-depth and interes- 
ting life-oriented situation can stimulate students’ engagement more. In this 
study, the debate lessons were conducted with the themes of “whether children 
under six years old should keep pets” and “whether students should use mobile 
phones” respectively. The learning activities were set into specific and interesting 
situations, which were close to the students’ real life, so students’ engagement in 
this kind of class was high. In contrast, the students’ engagement in the lecture-
based teaching lessons and the question-and-answer-based review lesson was 
low, especially in the review lesson. It can be inferred that the teacher’s use of 
a loose question-and-answer approach to review was not effective. Students 
responded mainly reactively and were not really attracted by the learning 
contents or activities. Hence, their learning engagement was passive, with poor 
persistence and relatively high levels of violations. In the lecture-based live 
teaching lesson, especially in the face of junior students with weak self-discipline 
and low concentration, teachers should strengthen classroom management, clarify 
the requirements of classroom norms, correct students’ improper behaviors 
immediately and urge students to complete tasks in time so as to improve their 
learning engagement.

In addition, this study found that students’ learning behavioral engagement 
level in the second debate lesson was higher than that in the first debate lesson, 
which might be related to students’ different familiarity with learning tasks in the 
two lessons. Most students practiced debate for the first time in the first lesson 
and then got more familiar with the process and rules in the following lesson. 
Therefore, they interacted with others more freely to reach a higher level of 
engagement. The results confirm the previous research that students’ familiarity 
with teaching tasks affected students’ engagement (Mason, 2011). This suggests 
that before the teaching activities were carried out, the teacher should provide 
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clear guidance to enhance students’ awareness of the purpose, significance, and 
participation of the task.

Interactive Environmental Factors

It is found in this study that the number of awards and the duration of authoriza- 
tion were significantly positively correlated with the degree of students’ 
compliance with classroom norms, thus suggesting once again that a good 
classroom environment had a positive impact on learning engagement (Zhang & 
Guo, 2012). The results showed that the environment with immediate feedback, 
motivation and more interactive rights could better promote students’ learning 
behavioral engagement. Similarly, Fredricks et al. (2004) mention that learners 
will show a high level of engagement when they perceive the support and care 
of teachers. The research of Yeh (2005) shows that teacher’s evaluation and 
feedback can improve students’ online engagement. Liu et al. (2017) find that 
teacher’s immediate attention and emotional motivation have a positive impact 
on students’ engagement. Fang et al. (2018) also find that learners’ interaction 
with others in the MOOC environment have a significant impact on their online 
behavioral engagement. This suggests that the teacher should make full use of the 
related functions of the platform to create a good classroom teaching environment 
that can motivate students’ engagement in the live teaching.

However, the two interactive environment features investigated in this study 
were not significantly related to students’ academic and social participation, and 
these two dimensions were more related to students’ substantial psychological 
engagement in learning. It can be inferred that the role of external award and 
authorization duration in stimulating students’ substantial behavioral engagement 
is limited. Therefore, the teachers need to continue to explore the role of live 
platforms in promoting students’ substantial engagement and creating an 
interactive environment to stimulate students’ engagement.

Research Limitations and Prospect

First of all, the insufficient data limit the generalizability of the study. Although 
the case study is valuable for understanding the real and complicated educational 
situation and for deeply exploring the individual and group behaviors that 
characterize teaching and learning (Hamilton & Corbett-Whittier, 2012; Yin, 
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2017), the generalizability of research results and conclusions is the main limita- 
tion of case studies (Bryman, 2016). In this study, after the determination of 
learning behavioral engagement framework in live teaching and its weighting, 
only one case program was selected to validate the learning engagement indicators 
of live teaching, and to explore the engagement characteristics and influen- 
cing factors. Although the research was based on data from 950-minute 
teaching recordings and all the course logs, in an effort to present the in-
depth characteristics of learning behavioral engagement of the case program, 
the relevant results and conclusions were still mainly applicable to children’s 
English small-class live teaching that are similar to the case program. Some 
features of this case program (such as English teaching, foreign teacher-inspired  
teaching style, basic knowledge teaching, and the whole class turning on 
cameras) affected students’ learning engagement to a certain extent. When 
the situational characteristics of the above courses change, students’ learning 
behavioral engagement may change. As Flyvbjerg (2006) points out, a case 
study can increase the depth of research, yet limit the width of research, which 
leads to some limitations in external validity. Therefore, in the follow-up study, 
it is important to expand the evidence for the relevant results of this study with 
more curriculum data of similar situations, but also to optimize the results based 
on analysis of curriculum data of different periods, disciplines, student number, 
teaching methods and teachers’ teaching styles.

Secondly, due to the data limitation, this study did not explore the influence 
of the teacher’s teaching factors and students’ individual factors on learning 
behavioral engagement. The follow-up should further investigate the main 
teaching factors and learning characteristics that affect learning behavioral 
engagement and provide the basis for improvement of learning design and 
learning support in live teaching.

Thirdly, this study was mainly based on teaching videos and log data to evaluate  
the learning behavioral engagement of live teaching. With the rapid development 
of technology, it has become possible to characterize the learning engagement 
by combining learners’ physiological characteristics and emotional changes 
(Han et al., 2017; Spreeuwenberg, 2017; Wang et al., 2020). At present, there 
are relatively mature learning engagement identification data sets available in 
some countries for reference (Cao et al., 2019). In the follow-up study, related 
indicators of physiological and emotional characteristics should be taken into 
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account in the evaluation system of learning behavioral engagement in live 
teaching in order to portray learners’ engagement status more comprehensively 
and objectively through multimodal data.

Finally, the component and form of learning data that can be collected and 
analyzed in the live teaching have changed compared with online courses based 
on autonomous learning. Many data on interactions between teachers and 
students are saved in the form of teaching recordings. How to realize accurate 
and automatic identification and analysis of teachers and students’ behaviors in 
these video materials should become an important technical problem to be solved 
urgently in the future automatic evaluation of learning engagement, which will 
also become an important direction of follow-up research.
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