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Abstract
This study focused on early childhood preservice teachers’ perceptions of online 
technology, service learning, and their understanding of their role as commu‑
nity leaders through service learning. A survey was conducted among preservice 
early childhood teachers in Taiwan. The questionnaire was comprised of three fac‑
tors: online engagement, civic responsibility, and service learning. These variables 
were tested for their relationships and interactions with mediating and moderating 
effects. The findings showed that early childhood preservice teachers had positive 
perceptions of using online technology in their service learning course, and that they 
employed this tool to perform their civic responsibilities as teachers and citizens. 
Most importantly, they responded that service learning experiences were helpful in 
expanding their civic awareness and sense of social responsibility to help disadvan‑
taged groups achieve better social living situations.
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1  Introduction

Due to the importance of social responsibility in teacher education, preservice 
teachers must also value social responsibility and civic attitudes and behav‑
iors alongside professional knowledge and pedagogical practices (Gerholz 
et  al.,  2018; Juaneda-Ayensa et  al.,  2019). Service learning combines academic 
and professional knowledge with practical social experiences to help preservice 
teachers develop respect for the unique situations of different groups, which in 
turn helps them to use their professional knowledge to help the children in their 
classrooms (Marshall et al., 2015; Ozias & Pasque, 2019).

Online technology, such as Line, Facebook, social media, can thus help pre‑
service teachers in their understanding of socioeconomic status, disadvantaged 
groups, and minorities, and how to help children develop a positive sense of 
civic responsibility and literacy, which are essential characteristics of citizens of 
a democratic society (Bonini et  al.,  2016; ChanLin et  al.,  2016). However, pre‑
service teacher attitudes towards civic responsibility and its link to professional 
practices are not only reflected in their access to and engagement in the com‑
munities of socially disadvantaged groups and other such social issues, but also 
relate to their perceptions and experiences of participating in service learning in 
university (Lee et al., 2018).

Despite the effectiveness of online technology and service learning in develop‑
ing preservice teachers’ sense of social responsibility and civic awareness, few 
previous studies have analyzed the relationship among online engagement, civic 
responsibility, and service learning among early childhood preservice teachers. It 
is thus necessary to clarify the interaction of service learning and online engage‑
ment in the development of civic responsibility among early childhood preservice 
teachers. Therefore, the researchers explored early childhood preservice teachers’ 
perceptions about the impact of online engagement on civic responsibility in Tai‑
wan, and examined the mediating and moderating effects of their attitudes toward 
service learning in the relationship.

1.1 � The relationship among online engagement, civic responsibility, and service 
learning

Through the use of online technology, students can learn social facts and develop 
their civic literacy, thereby becoming active members of society (Chayinska 
et al., 2021). The online technology allowed them to listen to and understand the 
different social situations in which we live, and they integrated academic knowl‑
edge into social strategies that helped the minority (Ahmad & Gul, 2021). By 
utilizing online technology, students were able to learn about diversity, develop 
their motivations to engage in civic learning, and, in turn, develop their aware‑
ness of democratic activities (Breakstone et al., 2021). In their online behavior, 
they illustrate what they understand about the living conditions of different social 
groups based on their online participation.
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Students can engage in multiple different communities through online tech‑
nology, according to the technology acceptance model (TAM) or unified the‑
ory of acceptance and use of technology (UTAUT) (Casey et  al.,2021; Lemay 
et  al.,  2019; Naranjo-Zolotov et  al.,  2019). The degree to which they perceived 
the usefulness and ease of use of online technology enabled them to integrate 
academic learning into social spheres, thus enabling them to make contributions 
to society (Bhagat & Kim, 2022). Through online technology, they can express 
their civic perceptions on behalf of different groups and discuss social justice 
issues. The positive attitudes toward online participation and engagement in civic 
affairs of college students promote civic engagement in a democratic manner. As 
a result, online communities became a platform for social and friendly discussion 
of social issues, which helped them take action in response to socially disadvan‑
taged groups’ needs.

College students’ attitudes toward caring for disadvantaged groups via online 
engagement influence their responsibility to reflect on their existing considera‑
tions about social injustice and educational reproduction, as well as to take action in 
order to respect and acknowledge disadvantaged groups facing challenges (Karliani 
et al., 2019). To improve our democratic society, they employ online engagement to 
expand the wide consciousness of civic responsibility (Mahmood & Bhutta, 2018; 
Panke & Stephens, 2018). A positive perception of service learning among college 
students could be generated by focusing on their efforts to help social groups and 
develop practical strategies to improve people’s lives.

Online engagement refers to the online perceptions and efficacy about social issues 
and civic affairs via the online technology (Castellanos & Cole, 2015; Lee et al., 2018). 
Users employ online technologies in order to join with different social groups and as 
a means of understanding their social existence (Keles, 2018). Online engagement 
helps college students and social groups to connect and allows them to conduct fair, 
open and friendly dialogues. They are able to create a supportive, virtual space, which 
allows them to resolve their social problems (Elverson & Klawiter, 2019).

Civic responsibility is referred to as the civic attitudes and practices required to 
take responsibility for helping disadvantaged groups and resolving social injustices 
(Nelson et al., 2016). College students often recognize their civic responsibility to 
help people in need and take actions to help improve their situations (Torney-Purta 
et  al.,  2015). In response to the need to belong to social groups, college students 
undertake their civic responsibility of using multiple resources in order to meet the 
needs of their community and do the appropriate alternatives.

College students have a role to play as citizens and are responsible for caring 
for society. Online technology helps them understand more about the truth of social 
injustice, encouraging them to take responsibility and to reflect single dimensional 
consideration (Burhan-Horasanli & Ortactepe, 2016; Jacquet et  al., 2018). They 
employ these tools in order to explore the unequal living conditions of disadvan‑
taged groups, and construct their social practices to reduce the social divisions that 
exist in reality.

Online technology allows preservice teachers to reflect on and review the social 
prejudices and the stereotypes that they have encountered in their experiences of peda‑
gogical training. This helps them reduce social inequality. They have the responsibility 
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to construct a learning environment that provides equal opportunities for education, 
and that ensures that students from different backgrounds can access the educational 
resources they need to empower their own learning (Enright et al., 2017). Based on 
the above context, the present study focuses on the social awareness and civic con‑
sciousness of early childhood preservice teachers and the role of online technology in 
providing reliable channels to engage in community service and fulfil civic responsi‑
bilities. The researchers, therefore, proposed the first hypothesis:

Hypothesis 1: Online engagement will positively influence early childhood pre‑
service teachers’ civic responsibility.

In service learning, college students are provided with experiential learning 
opportunities to engage in real community, which enhances their understanding of 
diverse groups and their respect for others (Buff et  al.,  2015). They can improve 
their civic education and their understanding of the social-related curriculum.

College students who are currently involved in online communities or virtual 
world use online technologies to take care of their social experience of living in a 
group, and to help them build positive relationships in order to demonstrate their 
ability to learn and live (Baumgartner et  al.,  2020). They are encouraged to care 
about and to engage with the living situations of diverse groups of people by way of 
online technologies or virtual communities.

In service learning, preservice teachers acquire academic knowledge through 
social experiences, and explore practical solutions to help children from disadvan‑
taged groups (Larsen & Searle, 2017). They perform their civic engagement as a 
way of implementing appropriate educational actions and to participate in a civic 
community. Preservice teachers also express a consideration regarding democratic 
social values and perform social commitments to specific social groups (Salter & 
Halbert, 2019). Online engagement helps them communicate and access service 
learning with different social groups, in turn serving to open their minds. This 
helps to develop their sense of social justice and to improve their civic values. The 
researchers, therefore, proposed the second hypothesis:

Hypothesis 2: Online engagement will positively influence preservice early 
childhood teachers’ service learning.

Civic responsibility is reflected in the development of civic consciousness and 
cooperative action on behalf of disadvantaged groups through participation in com‑
munity services (Porter et al., 2016). College students live in a democratic society 
and express positive preferences with regards to civic affairs (Dallinger, 2017). As 
citizens of a democratic society, college students have a social responsibility to carry 
out actions in a way that brings about social justice.

Through the practical work of social services, preservice teachers can strengthen 
their sense of social responsibility to help others as well as their attitudes towards 
community service (Liu & Wei, 2016). The positive perception of service learning 
among preservice teachers will help them to develop a sense of civic responsibility 
to help disadvantaged groups and integrate such an awareness into their teaching 
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practices (Garner & Parker, 2016). When preservice teachers engage in service 
learning activities, they not only help to improve the social empowerment and self-
efficacy of disadvantaged groups, but they also improve their own sense of self-
worth and identification as citizens and community members (Delaine et al., 2019).

Preservice teachers engage in service learning as a way of reflecting on their 
social practices and their civic responsibilities (Iyer et al., 2018). Service learning 
helps them to explore and understand the realities of the social affairs of disadvan‑
taged groups. It also helps them to raise their awareness of civic learning and their 
responsibility to improve their pedagogy and to participate in social services (Garcia 
& Cuellar, 2018). They can learn from being helpful and from experiencing social 
services. Both of these help them to link their cognitive interest in civic responsibil‑
ity and to participate in works of charity and volunteering. Ultimately, this builds 
their self-confidence and enhances their pedagogical capabilities. The researchers, 
therefore, proposed the third hypothesis:

Hypothesis 3: Service learning will positively influence early childhood preser‑
vice teachers’ civic responsibility.

1.2 � The mediating role of service learning

Early childhood preservice teachers’ online engagement influences their civic 
responsibility and helps them perform their duties as positive and practical citizens 
in line with the principles of democratic values and civic responsibility (Elaldi & 
Yerliyurt, 2016). In the relationship between online engagement and civic respon‑
sibility, service learning plays a mediating role: service learning is a mediating fac‑
tor that connects online civic understanding and engagement with the community to 
rethink and reflect on social problems in society (Kahne et al., 2016). It also affects 
early childhood preservice teachers’ perceptions of democratic discussions and the 
social practices of civic responsibility in society.

Through service learning, early childhood preservice teachers have the opportunity to 
connect academic knowledge with practical community service, which helps them when 
confronting the difficulties often faced by socially or economically disadvantaged chil‑
dren and their families (D’Amico et al., 2020). They learn to connect social justice issues 
with early childhood education curricula and develop effective pedagogical practices and 
scaffolding for children from social diverse groups through service learning.

As a result of their engagement in and commitment to service learning, early 
childhood preservice teachers can implement their sense of civic responsibility in 
the classroom to improve the lives of disadvantaged children through more effective 
pedagogical practices. They can also interact with disadvantaged groups to construct 
meaningful and supportive curricula, and ultimately aid in the creation of a society 
based on the principles of equity and justice. Therefore, the researchers formulated 
the fourth hypothesis:

Hypothesis 4:  Service learning will mediate the relationship between online 
engagement and civic responsibility.
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1.3 � The moderating role of service learning

Service learning helps early childhood preservice teachers to recognize their respon‑
sibility towards their society, to care about civic affairs, and to take actions in order 
to resolve particular problems (Li et al., 2019). It is their responsibility to consider 
urgent problems seriously and to come up with collaborative strategies that might 
provide solutions to those problems. Furthermore, they have the responsibility to 
help diverse groups through both empathy and their general civic consciousness 
(Park et al., 2019; Wang et al., 2019).

Early childhood preservice teachers who have experience of service learning can 
help young children raise their consciousness around issues regarding helping others 
and how to care for minorities (Knight-McKenna et al., 2019). Given that they deal 
with young children in society, they have the chance to incorporate those children 
into the practices of service learning. They also participate actively and voluntarily 
in different family and community activities. This allows them to inspire children to 
be actively engaged and take their civic responsibility seriously.

Early childhood preservice teachers have been shown to understand the impor‑
tance of service learning and its impact on disadvantaged groups (Resch & 
Schrittesser, 2021). Possible reasons for this include curriculum design and inef‑
fective service placements, which do not lead to a better understanding of social 
justice issues in society (Holland & Adam, 2016). Service learning provides the 
diversity outcomes and emphasizes the placement of its potential effectiveness and 
advantages.

Preservice teachers’ may hold biased perceptions of disadvantaged groups that can 
influence their pedagogical practices. Therefore, the goal of service learning is to trans‑
form traditional perceptions and thus improve early childhood education. However, 
preservice teachers prefer to engage in service learning through online communities to 
develop relationships with others and assist disadvantaged groups. The researchers for‑
mulated the fifth hypothesis, and the research model is shown in Fig. 1.

Hypothesis 5:  Service learning will moderate the relationship between online 
engagement and civic responsibility.

2 � Methods

2.1 � Sample characteristics

This paper focuses on preservice early childhood teachers as its research population. 
In our research, we selected Taiwanese universities or colleges that had departments 
of early childhood education and care. During the preservice teacher education pro‑
gram in early childhood, four years are spent learning or training. The researchers 
surveyed a sample of early childhood preservice teachers in Taiwan. The question‑
naire was distributed among preservice teachers in various years of study at different 
universities.
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In Taiwan, the service learning projects are designed as forms of either campus 
service or community service. Campus service refers to the process of cleaning the 
environment and providing assistance with school-aged activities. College students 
spend their extracurricular time doing such service over the course of one semester. 
For the preservice teachers studying early childhood education, instructors designed 
pedagogical service learning as a method to help them develop both their instruc‑
tional awareness and their professional ethics with regards to young children. Some 
service learning projects engage with the wider community. They help young chil‑
dren with their learning and wellbeing. They provide multiple instructional activities 
in local communities.

According to statistics issued by the Ministry of Education in Taiwan, in the aca‑
demic year 2015–2016, there were 158 colleges and universities. This includes 126 
universities, 19 colleges and 13 specialist schools. As part of this study, we used a 
hierarchical sampling based on various regions and different levels of universities. 
A stratified sampling was conducted based on the researchers’ geographical loca‑
tion, and universities of different types and sizes were considered. A sample of data 
was collected from 14 universities with early childcare professions. Researchers and 
research teams distributed questionnaires and collected data on campus by entering 
classes or student activity areas, depending on the grade level and department of 
college students.

The researchers choose an original sample of 500 completed questionnaires 
according to the parameters setting by the latent constructs and observed vari‑
ables. After excluding any questionnaires with non-responses or missing values, 
the final sample size was 421. This was equal to a response rate of 84.2%. All 

Fig. 1   The research model
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participants were told about the purposes of this research and the procedures for 
informed consent were practiced, and protected their privacy and confidentiality. 
The preservice teachers from the sample were mostly female, the majority was in 
their third year of study, and most had 1 to 2 years of service learning experience. 
A description of the survey demographics is provided in Table 1.

2.2 � Measurement instrument

The present study focused on early childhood preservice teachers’ attitudes towards 
the relationship among online engagement, civic responsibility, and service learn‑
ing and its impacts. It also investigated the mediating and moderating effects of ser‑
vice learning in this model. A Chinese questionnaire, the “Online Engagement and 
Civic Responsibility (OECR) Attitude Survey,” was administered. Based on litera‑
ture analysis and theoretical hypotheses of this research, the researchers established 
the observed variables of the OECR and consulted and evaluated with scholars and 
specialists in the field of teacher education and service learning.

The OECR comprised three factors: “Online Engagement,” “Civic Responsibility,” 
and “Service Learning.” The initial survey instrument consisted of 15 observed vari‑
ables, and five variables for each latent construct in OECR. On a 5-point Likert scale, 
the participants stated their level of agreement/disagreement (1 = strongly disagree and 
5 = strongly agree). A definition of each latent construct is addressed as follows:

1.	 Online Engagement (OE): measuring attitudes on the degree to which early childhood 
preservice teachers believe online technology is useful in their community service 
interactions and practices. The observed variables for online engagement were devel‑
oped on the studies of Castellanos and Cole (2015); and Nelson et al. (2016).

Table 1   The summary of 
sample demographics

Characteristic of respondent Number Percentage

Gender
 Male 5 1.19
 Female 416 98.81

Year
 First year 99 23.52
 Second year 101 23.99
 Third year 125 29.69
 Fourth year 96 22.80

Experience with service learning
 Less than 1 year 78 18.53
 1–2 years 213 50.59
 2–3 years 98 23.28
 Over 3 years 32 7.60
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2.	 Civic Responsibility (CR): investigating the extent of early childhood preservice 
teachers’ attitudes towards the civic responsibility to help and support the equal 
development of disadvantaged groups. Young children and their families from lower 
socioeconomic backgrounds or minority ethnic groups who lack equitable educational 
opportunities are defined as disadvantaged groups. The observed variables for civic 
responsibility were developed on the studies of Torney-Purta et al. (2015).

3.	 Service Learning (SL): measuring attitudes on the degree to which early child‑
hood preservice teachers participate in service learning and develop their civic 
awareness to serve the community. The observed variables for service learning 
were developed on the studies of Bowman et al. (2015); Buff et al. (2015); Liu 
and Wei (2016); and Porter et al. (2016).

2.3 � Data analysis

A partial least squares (PLS) involves a principal component analysis with multiple 
regressions, and provides a rigorous estimation to theory examination and development 
(Hair et al., 2013; Wong, 2016). The researchers used the SmartPLS 2.0.M3 software to 
evaluate the questionnaire data (Ringle et al., 2005), and tested the hypothesized model 
of the OECR. First, in the measurement model, the researchers measured the observed 
variables’ factor loadings and examined their statistical significance. Cronbach’s alpha, 
composite reliability (CR), and average variance extracted (AVE) were used to measure 
the convergent validity and discriminate validity of the latent constructs in OECR.

Second, the researchers evaluated the collinearity, path coefficients, and the meas‑
ures of explained variances in the structural model. This study measured the struc‑
tural validity and goodness-of-fit (GoF) index to examine the acceptable degree of it. 
The measurement of total effect, direct effect, and indirect effects of the hypotheses 
between each latent constructs were tested. Based on the studies of MacKinnon (2008) 
and Preacher and Hayes (2008), bootstrap estimation was to test the statistical signifi‑
cance of the mediating role and the reasonable degree of research hypotheses.

Finally, the researchers tested the moderating model with the interaction 
effects of the latent variables (Baron & Kenny, 1986; Chin et al., 2003; Esposito 
Vinzi et al., 2010). The researchers converted the independent variable and mod‑
erating variable into standardized scores and calculate their interactional statis‑
tics. Then, they examined the path coefficient and statistical significance of the 
multiplicative items, and tested the moderating role in the relationship between 
the independent variable and the dependent variable.

3 � Results

3.1 � Measurement model

The researchers retained a reflective variable only when its loading was greater 
than 0.700 based on the results of the factor loadings of each latent construct. The 
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original 15 observed variables were retained to 12 variables. Table  2 showes the 
standardized factor loadings of each variable ranged from 0.814 to 0.898. The 
researchers used the bootstrapping method based on 5,000 resamples to examine the 
degree of statistical significance of the standardized factor loadings. The p values of 
statistical significance on the OECR for all observed variables were less than 0.001.

Table  3 showes the Cronbach’s alpha, composite reliability (CR), and average 
variance extracted (AVE) values of each latent construct of the OECR ranged from 
0.864 to 0.890, from 0.907 to 0.924, and from 0.710 to 0.752, respectively. The cor‑
relation of the two latent constructs ranged from 0.610 to 0.629. The correlation 
coefficient between each latent construct pair was less than the respective square 
root of the average variance extracted. These results depicted the acceptable degree 
of reliability, convergent validity, and discriminant validity of the latent constructs, 
and suggested that the OECR measurement model had a reasonable reliability of 
internal consistency.

3.2 � Structural model

The researchers used the variance inflation factor (VIF) to check for multicollinear‑
ity in the hypothesized model, and ensure that the problem of multicollinearity did 
not affect the reasonability of the hypothetical constructs in the structural model. If 
VIF is higher than 5, there will be a problem of collinearity in the predictive varia‑
bles. In the present study, the collinearity between the dependent construct (CR) and 
the other predictive variables (OE and SL) was assessed by calculating the VIF. The 
results showed that the VIF values for OE and SL were 1.593 and 1.593 respectively 
(lower than the recommended threshold of 5). This result shows that the problem of 
collinearity between predicted variables was not significant.

Figure 2 shows the path coefficients and measures of the explained variance with 
the standardized parameter estimates in the structural model of the OECR. The con‑
struct of OE explains 37.2% of the variance in the construct of SL, corresponding to 
a standardized regression coefficient of 0.610. The constructs of OE and SL jointly 
explain 48.7% of the variance in the construct of CR, corresponding to standardized 
regression coefficients of 0.397 and 0.381, respectively. All path coefficients were 
indicated to be the high level of statistical significant (p < 0.001) by performing a 
bootstrap with 5,000 resamples, thus supporting H1, H2, and H3.

The GoF value was 0.566, which exceeds the reasonable value of 0.36 for large 
effect sizes (Wetzels et al., 2009). The researchers used blindfolding to estimate 
the predictive correlation of endogenous variables. The results showed that the 
predictive squared correlation coefficient (Q²) of each construct ranged from 
0.257 to 0.337 (higher than the recommended threshold of 0). The researchers 
continued to test the effect size of f² and q². Hair et al. (2013) proposed that the 
value of the test criteria 0.02 is weak, above 0.15 is moderate, and above 0.35 is 
strong. According to Table  4, the effect size measures for each latent construct 
were mostly low with moderate effect, which indicates that there was a practical 
significance in the structural model of the OECR.

3182 Education and Information Technologies (2023) 28:3173–3190



1 3

Ta
bl

e 
2  

T
he

 su
m

m
ar

y 
of

 m
ea

n,
 st

an
da

rd
 d

ev
ia

tio
n,

 fa
ct

or
 lo

ad
in

g,
 a

nd
 t 

va
lu

es

5,
00

0 
bo

ot
str

ap
 sa

m
pl

es
. **

* p <
 0.

00
1

La
te

nt
 c

on
str

uc
t

O
bs

er
ve

d 
va

ria
bl

e
M

ea
n

St
an

da
rd

 
D

ev
ia

tio
n

Fa
ct

or
 lo

ad
in

g
t v

al
ue

O
nl

in
e 

en
ga

ge
m

en
t

V
01

: I
 th

in
k 

on
lin

e 
te

ch
no

lo
gy

 c
an

 e
nh

an
ce

 m
y 

un
de

rs
ta

nd
in

g 
of

 d
is

ad
va

nt
ag

ed
 g

ro
up

s.
3.

89
3

0.
72

7
0.

82
6

37
.6

46
**

*

O
nl

in
e 

en
ga

ge
m

en
t

V
02

: I
 th

in
k 

on
lin

e 
te

ch
no

lo
gy

 c
an

 e
nh

an
ce

 m
y 

un
de

rs
ta

nd
in

g 
of

 so
ci

al
 ju

sti
ce

 is
su

es
.

3.
82

7
0.

70
8

0.
89

8
64

.9
64

**
*

O
nl

in
e 

en
ga

ge
m

en
t

V
03

: I
 th

in
k 

on
lin

e 
te

ch
no

lo
gy

 c
an

 h
el

p 
m

e 
to

 p
ar

tic
ip

at
e 

in
 c

om
m

un
ity

 se
rv

ic
e.

3.
85

5
0.

72
4

0.
88

2
61

.3
79

**
*

O
nl

in
e 

en
ga

ge
m

en
t

V
04

: I
 u

se
 o

nl
in

e 
te

ch
no

lo
gy

 to
 im

pr
ov

e 
m

y 
co

m
m

un
ity

 se
rv

ic
e 

w
ith

 d
is

ad
va

nt
ag

ed
 g

ro
up

s.
3.

83
1

0.
72

5
0.

86
2

47
.0

33
**

*

C
iv

ic
 re

sp
on

si
bi

lit
y

V
05

: I
 a

m
 re

sp
on

si
bl

e 
fo

r c
ar

in
g 

ab
ou

t t
he

 li
vi

ng
 c

on
di

tio
ns

 o
f m

in
or

ity
 g

ro
up

s.
3.

82
9

0.
69

6
0.

81
4

35
.7

20
**

*

C
iv

ic
 re

sp
on

si
bi

lit
y

V
06

: I
 a

m
 w

ill
in

g 
to

 le
ar

n 
ab

ou
t s

oc
ia

l i
ss

ue
s.

3.
92

4
0.

72
6

0.
83

0
37

.5
27

**
*

C
iv

ic
 re

sp
on

si
bi

lit
y

V
07

: I
 w

an
t t

o 
he

lp
 p

eo
pl

e 
w

ho
 a

re
 in

 d
iffi

cu
lt 

si
tu

at
io

ns
.

3.
94

1
0.

66
1

0.
86

3
52

.0
31

**
*

C
iv

ic
 re

sp
on

si
bi

lit
y

V
08

: I
 w

an
t t

o 
ta

ke
 a

ct
io

n 
to

 h
el

p 
di

sa
dv

an
ta

ge
d 

gr
ou

ps
 im

pr
ov

e 
th

ei
r l

iv
in

g 
si

tu
at

io
ns

.
3.

94
8

0.
70

5
0.

87
3

52
.0

19
**

*

Se
rv

ic
e 

le
ar

ni
ng

V
09

: I
 li

ke
 to

 p
ar

tic
ip

at
e 

in
 se

rv
ic

e 
le

ar
ni

ng
 a

ct
iv

iti
es

.
3.

87
6

0.
75

8
0.

82
8

37
.4

56
**

*

Se
rv

ic
e 

le
ar

ni
ng

V
10

: I
 th

in
k 

se
rv

ic
e 

le
ar

ni
ng

 c
an

 im
pr

ov
e 

m
y 

le
ar

ni
ng

 e
ffe

ct
iv

en
es

s i
n 

m
y 

ea
rly

 c
hi

ld
ho

od
 te

ac
he

r 
ed

uc
at

io
n 

pr
og

ra
m

.
3.

83
6

0.
74

0
0.

84
1

44
.9

53
**

*

Se
rv

ic
e 

le
ar

ni
ng

V
11

: I
 th

in
k 

se
rv

ic
e 

le
ar

ni
ng

 c
an

 im
pr

ov
e 

m
y 

so
ci

al
 aw

ar
en

es
s i

n 
ea

rly
 c

hi
ld

ho
od

 e
du

ca
tio

n.
3.

80
3

0.
77

9
0.

87
2

56
.3

65
**

*

Se
rv

ic
e 

le
ar

ni
ng

V
12

: I
 e

nj
oy

 im
pr

ov
in

g 
m

y 
pe

da
go

gi
ca

l s
ki

lls
 th

ro
ug

h 
se

rv
ic

e 
le

ar
ni

ng
.

3.
81

2
0.

78
1

0.
82

8
40

.3
83

**
*

3183Education and Information Technologies (2023) 28:3173–3190



1 3

3.3 � The mediating model

As Table  5 shows, the total effect of OE on CR without the mediator of SL was 
0.646 (t value = 17.309, p < 0.001). After adding the mediator of SL to the rela‑
tionship between OE and CR, the direct effect of OE on CR decreased to 0.416 (t 
value = 7.552, p < 0.001). The researchers used the Sobel test to examine the signifi‑
cance of the mediating effect. The indirect effect of SL on the relationship between 

Table 3   The Cronbach’s alpha, CR, AVE, and correlation matrix

The square root of the AVE of the two latent constructs is derived on the diagonal, and the correlation 
coefficient is derived on the below diagonal

Latent construct Cronbach’s alpha CR AVE (1) (2) (3)

Online engagement (1) 0.890 0.924 0.752 0.867
Civic responsibility (2) 0.866 0.909 0.714 0.629 0.845
Service learning (3) 0.864 0.907 0.710 0.623 0.610 0.842

Fig. 2   The structural model

Table 4   The test of validity in 
the structural model

Latent construct CR

Q² f² q²

OE 0.189 0.107
SL 0.257 0.177 0.084
CR 0.337
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OE and CR was 0.230 (t value = 5.899, p < 0.001). Bootstrapping was employed 
with 5,000 resamples to calculate the standard error of each path coefficient and test 
the significance of the indirect effects in the mediating model (Preacher & Hayes, 
2008). The total and specific indirect effects of the 95% confidence interval do not 
include zero. The construct of SL partially mediated the relationship between the 
construct of OE and CR, thus supporting H4.

3.4 � The moderating model

The researchers converted the scores of the independent variable and moderated 
variable to standardized scores and estimated the moderating effect of the interac‑
tion from the 5,000 bootstrap samples to test the statistical significance. The results 
showed that the moderator on CR was − 0.158 (t value = 2.173, p < 0.05). This mod‑
erating effect was found to be significantly negative. The moderator of SL gener‑
ated negative moderation on the relationship between OE and CR, thus supporting 
H5. The explanatory power of the main effect was 0.487. This relationship with the 
moderating effect was 0.511. The effect size of the moderating effect was 0.049.

4 � Discussion and conclusion

The researchers used the PLS to analyze the early childhood preservice teachers’ 
attitudes towards the relationship between online engagement and civic responsi‑
bility, and examined the mediating and moderating effects of service learning on 
this relationship. The PLS findings of the OECR examined the path coefficients and 
accepted the H1 to H5 hypotheses. The results showed that service learning had par‑
tially mediated effects and played a negative moderating role in this relationship.

The value of this study is its presentation of the importance of service learn‑
ing in the relationship between online engagement and civic responsibility, and 
its analysis of the effects of the mediator and moderator of service learning to 
provide early childhood teacher education or related units to help early childhood 
preservice teachers practice civic responsibility and help young children from 
disadvantaged communities. Online technology opens and develops the percep‑
tions of social justice for early childhood preservice teachers, and service learning 

Table 5   The test of mediating effects

5,000 bootstrap samples. ***p < 0.001

Total, direct, and indi‑
rect effects

Point estimate t value Bootstrapped 95%
CI

Lower bound Upper bound

Total effect 0.646 17.309*** 0.573 0.719
Direct effect 0.416 7.552*** 0.308 0.524
Indirect effect 0.230 5.899*** 0.154 0.307
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provides realistic engagement for different social groups. The results also indicate 
that early childhood preservice teachers’ perceptions of civic engagement and 
social responsibility were moderated by the considerations of service learning.

In terms of the mediating analysis, service learning partially mediated the rela‑
tionship between online engagement and civic responsibility. As a result, service 
learning had more significant effects on civic responsibility than online engage‑
ment. Based on the literature analysis (D’Amico et al., 2020; Elaldi & Yerliyurt, 
2016; Kahne et al., 2016), early childhood preservice teachers were able to pro‑
mote the social justice of minority groups through service learning. By utilizing 
service learning constructs to identify early childhood professionals and establish 
educational partnerships with the real world, they can ensure they have the social 
responsibilities of helping young children and their families by caring for the dis‑
advantaged. This will ensure that they take care of the disadvantaged.

Early childhood preservice teachers have better opportunities to learn social 
skills and cooperate through service learning. It is through these activities that 
they are able to develop caring and reflective actors with a sense of social respon‑
sibility. In order to create friendly and democratic classroom environments for 
young children of advantaged families, they can utilize their professional skills 
as educators to resolve pedagogical problems. For early childhood preservice 
teachers, this teaching model further enhances their academic literacy and critical 
thinking skills. They will be able to develop their cognitive and social pedagogi‑
cal skills through this program. Additionally, it encourages them to be more dis‑
posed to social equality when it comes to early childhood education.

Based on the moderating analysis, service learning had a negative impact on 
this relationship. According to these results, early childhood preservice teachers 
with positive views of service learning had little preference for online engage‑
ment and civic responsibility. Based on a literature review (Holland & Adam, 
2016; Knight-McKenna et al., 2019; Resch & Schrittesser, 2021), service learn‑
ing helps early childhood preservice teachers construct socially meaningful 
approaches to learning. In addition to developing empathy and sensitive attitudes 
towards socially disadvantaged groups, it also enables them to develop friendly 
viewpoints about them.

Service learning could be used by early childhood preservice teachers to reflect 
on their own stereotypes and social biases. By using their academic knowledge, they 
can assist young children in integrating in a multicultural environment. In order to 
help minorities, early childhood preservice teachers who are positive about service 
learning recognize the importance of combining academic knowledge with commu‑
nity practices. Their civic responsibility regarding social groups is being fulfilled 
through this activity. Through critical reflection and dialogical praxis, they can learn 
how to cooperate with different groups as a way of enhancing their professional 
knowledge of social issues.

According to the survey analysis, early childhood preservice teachers’ percep‑
tions of service learning were influenced by their perceptions of online engagement 
with and civic responsibility towards disadvantaged groups. They articulated their 
motivations and learning experiences in service learning with their social respon‑
sibility and civic commitment as well as their considerations of social injustice and 
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inequity for disadvantaged groups. As early childhood preservice teachers develop 
their professional careers, service learning plays an essential role in enhancing their 
instructional practices and pedagogical literacy of diverse backgrounds of their stu‑
dents and their families.

Additionally, online engagement has an important impact on the perception of 
civic responsibility among early childhood preservice teachers. The use of online 
technology allows early childhood preservice teachers to practice their social aware‑
ness in different cyberspaces. Early childhood teacher education specialists may 
train students how to use internet technologies to help minority pupils. The college 
classroom can be a place where early childhood preservice teachers collaborate with 
peers and members of online communities to solve social issues. They can take part 
in online groups focused on the educational aspects of teacher education. Through 
these instructions, they would be able to engage with social movements, make their 
voices heard, and empower democratic action for those who are disadvantaged.

Furthermore, online technology can enhance this process by fostering an inter‑
active and supportive environment. Professors and preservice teachers in early 
childhood education can link online involvement to the expression of political and 
pedagogical attitudes, as well as social activist viewpoints. Using online technol‑
ogy can increase their understanding of disadvantaged groups’ unfair living condi‑
tions. The use of online technology not only assists them with interpersonal com‑
munications and community connection, but also allows them to explore their sense 
of civic responsibility to help disadvantaged social groups and engage in society 
collaboratively.

Professors in early childhood teacher education can integrate social commitment 
and supportive action into service learning to help preservice teachers consider the 
social needs of disadvantaged groups, and develop their sense of civic responsibil‑
ity to be good citizens and meet the needs of students from disadvantaged social 
groups. Furthermore, professors in early childhood teacher education programs can 
integrate online interaction and virtual communities into the learning contents of 
courses on social justice and civic responsibility. By creating a link between online 
engagement and service learning, professors can provide multiple learning contexts 
and service models to help early childhood preservice teachers engage in their ser‑
vice to disadvantaged groups, develop community partnerships, and employ respon‑
sible strategies to resolve their social problems.

Based on the service learning required in Taiwanese universities, there are multi‑
ple practical plans to implement similar projects in order to engage with both preser‑
vice teachers and local communities. There might be some possible factors affecting 
preservice teachers’ attitudes towards online engagement, civic responsibility, and 
service learning. These include the depth of the experiences of service learning, the 
requirements of preservice early childhood teacher training programs, and the dif‑
ferent instructional designs of different institutions. Future research could employ 
multiple-group analysis and structural equation modeling in order to deal with the 
different sample data.

Furthermore, it would be beneficial to use qualitative research methods such as 
observations and interviews to obtain more information about the civic conscious‑
ness of early childhood preservice teachers and to explore their perceptions about 
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online engagement, civic responsibility, and service learning. Future research can 
employ multiple discourses to explore early childhood preservice teachers’ percep‑
tions of service learning and their online civic behaviors. With the integration of 
multiple methods into this topic, we can learn more about social and civic discourses 
to understand the relationships among early childhood preservice teachers’ attitudes 
and behavioral intentions concerning their civic responsibility.

Data availability  The data that support the findings of this study are available from the corresponding 
author.

Declarations 

All procedures performed in studies involving human participants were in accordance with the ethical 
standards of the institutional and/or national research committee and with the 1964 Helsinki Declaration 
and its later amendments or comparable ethical standards.

Informed consent  Informed consent was obtained from all individual participants involved in the study. 

Conflict of interest   All authors declare that they have no conflict of interest.

References

Ahmad, I., & Gul, R. (2021). Impact of online service-learning on civic and social justice behavior of 
undergraduate laboratory-based graduates. Human Arenas, 1–16.

Baron, R. M., & Kenny, D. A. (1986). The moderator-mediator variable in social psychological research: 
Conceptual, strategic, and statistical considerations. Journal of Personality and Social Psychology, 
51(6), 1173–1182.

Baumgartner, J., DiCarlo, C., & Casbergue, R. (2020). Service Learning and Early Childhood Educa‑
tion: Intersection of Developmentally Appropriate Practice and PARE. Journal of Early Childhood 
Teacher Education, 41(2), 111–127.

Bhagat, S., & Kim, D. J. (2022). Examining users’ news sharing behaviour on social media: role of per‑
ception of online civic engagement and dual social influences, Behaviour & Information Technol‑
ogy. https://​doi.​org/​10.​1080/​01449​29X.​2022.​20660​19

Bonini, T., Caliandro, A., & Massarelli, A. (2016). Understanding the value of networked publics in 
radio: Employing digital methods and social network analysis to understand the Twitter publics of 
two Italian national radio stations. Information Communication & Society, 19(1), 40–58.

Bowman, N., Park, J., & Denson, N. (2015). Student involvement in ethnic student organizations: Exam‑
ining civic outcomes 6 years after graduation. Research in Higher Education, 56(2), 127–145.

Breakstone, J., Smith, M., Wineburg, S., Rapaport, A., Carle, J., Garland, M., & Saavedra, A. (2021). 
Students’ civic online reasoning: A national portrait. Educational Researcher, 50(8), 505–515.

Buff, S. M., Jenkins, K., Kern, D., Worrall, C., Howell, D., Martin, K., & Blue, A. (2015). Interprofes‑
sional service-learning in a community setting: Findings from a pilot study. Journal of Interprofes-
sional Care, 29(2), 159–161.

Burhan-Horasanli, E., & Ortactepe, D. (2016). Reflective practice-oriented online discussions: A study on 
EFL teachers’ reflection-on, in and for-action. Teaching and Teacher Education, 59, 372–382.

Casey, J. E., Pennington, L. K., & Mireles, S. V. (2021). Technology acceptance model: Assessing 
preservice teachers’ acceptance of floor-robots as a useful pedagogical tool. Technology Knowl-
edge and Learning, 26(3), 499–514.

Castellanos, M., & Cole, D. (2015). Disentangling the impact of diversity courses: Examining the 
influence of diversity course content on students’ civic engagement. Journal of College Student 
Development, 56(8), 794–811.

3188 Education and Information Technologies (2023) 28:3173–3190

https://doi.org/10.1080/0144929X.2022.2066019


1 3

ChanLin, L. J., Lin, H. Y., & Lu, T. H. (2016). College students’ engagement in e-tutoring children in 
remote areas. Innovations in Education and Teaching International, 53(5), 519–531.

Chayinska, M., Miranda, D., & González, R. (2021). A longitudinal study of the bidirectional causal 
relationships between online political participation and offline collective action. Computers in 
Human Behavior, 121, 106810.

Chin, W. W., Marcolin, B. L., & Newsted, P. R. (2003). A partial least squares latent variable mod‑
eling approach for measuring interaction effects: Results from a Monte Carlo simulation study 
and voicemail emotion/adoption study. Information Systems Research, 14(2), 189–217.

D’Amico, M. M., Correa, V. I., Muharib, R., Algozzine, K., Algozzine, B., Swart, K., & Godfrey-Hur‑
rell, K. (2020). Reflections on infusing evidenced-based inclusion practices in early childhood 
community college programs through a collaborative professional development model. Journal 
of Early Childhood Teacher Education, 41(1), 65–84.

Dallinger, C. (2017). Achieving a global mind-set at home: Student engagement with immigrant chil‑
dren. Teaching Sociology, 45(4), 358–367.

Delaine, D. A., Cardoso, J. R., & Walther, J. (2019). An investigation of inter-stakeholder dynamics 
supportive of STEM, community-based learning. International Journal of Engineering Educa-
tion, 35(4), 1094–1109.

Elaldi, S., & Yerliyurt, N. S. (2016). Preservice preschool teachers’ self-efficacy beliefs and attitudes 
toward teaching profession. Educational Research and Reviews, 11(7), 33–53.

Elverson, C. A., & Klawiter, R. (2019). Using guided reflection to link cultural and service learning in 
a study abroad course. Journal of Professional Nursing, 35(3), 181–186.

Enright, E., Coll, L., Ni Chroinin, D., & Fitzpatrick, M. (2017). Student voice as risky praxis: democratising 
physical education teacher education. Physical Education and Sport Pedagogy, 22(5), 459–472.

Esposito Vinzi, V., Chin, W. W., Henseler, J., & Wang, H. (2010). Handbook of partial least squares: 
Concepts, methods and applications. New York: Springer.

Garcia, G. A., & Cuellar, M. (2018). Exploring curricular and cocurricular effects on civic engage‑
ment at emerging hispanic-serving institutions. Teachers College Record, 120(4), 36.

Garner, P. W., & Parker, T. S. (2016). Service-learning linking family child care providers, community 
partners, and preservice professionals. Early Child Development and Care, 186(9), 1466–1475.

Gerholz, K. H., Liszt, V., & Klingsieck, K. B. (2018). Effects of learning design patterns in service 
learning courses. Active Learning in Higher Education, 19(1), 47–59.

Hair, J. F., Jr., Hult, G. T. M., Ringle, C., & Sarstedt, M. (2013). A primer on partial least squares 
structural equation modeling (PLS-SEM). London: Sage.

Holland, J., & Adam, S. (2016). A service-learning initiative “service-learning to build a better future, one 
caring student at a time”. International Journal for Innovation Education and Research, 3(6), 91–105.

Iyer, R., Carrington, S., Mercer, L., & Selva, G. (2018). Critical service-learning: promoting values 
orientation and enterprise skills in pre-service teacher programmes. Asia-Pacific Journal of 
Teacher Education, 46(2), 133–147.

Jacquet, G. A., Umoren, R. A., Hayward, A. S., Myers, J. G., Modi, P., Dunlop, S. J., & Tupesis, 
J. P. (2018). The practitioner’s guide to global health: An interactive, online, open-access cur‑
riculum preparing medical learners for global health experiences. Medical Education Online, 
23(1), 1503914.

Juaneda-Ayensa, E., Olarte-Pascual, C., San Emeterio, M. C., & Pelegrín-Borondo, J. (2019). Devel‑
oping new “Professionals”: Service learning in marketing as an opportunity to innovate in higher 
education. Studies in Educational Evaluation, 60, 163–169.

Kahne, J., Hodgin, E., & Eidman-Aadahl, E. (2016). Redesigning civic education for the digital age: 
Participatory politics and the pursuit of democratic engagement. Theory & Research in Social 
Education, 44(1), 1–35.

Karliani, E., Kartadinata, S., Winataputra, U. S., & Komalasari, K. (2019). Indonesian civic engagement 
among college students. Journal of Human Behavior in the Social Environment, 29(5), 582–592.

Keles, E. (2018). Use of Facebook for the Community Services Practices course: Community of inquiry as 
a theoretical framework. Computers & Education, 116, 203–224.

Knight-McKenna, M., Hollingsworth, H. L., & Ammerman, N. (2019). Fostering partnerships with 
families: academic service-learning in the Little Village. Journal of Early Childhood Teacher 
Education, 40(2), 57–73.

Larsen, M. A., & Searle, M. J. (2017). International service learning and critical global citizenship: 
A cross-case study of a Canadian teacher education alternative practicum. Teaching and Teacher 
Education, 63, 196–205.

3189Education and Information Technologies (2023) 28:3173–3190



1 3

Lee, C. P., Curtis, J. H., & Curran, M. E. (2018). Shaping the vision for service-learning in language 
education. Foreign Language Annals, 51(1), 169–184.

Lee, S. Y., Park, H. J., & Chun, E. J. (2018). "My assets plus their needs = my learning plus their 
learning": incorporating service learning into early childhood teacher education in South Korea. 
Asia-Pacific Journal of Teacher Education, 46(5), 441–460.

Lemay, D. J., Doleck, T., & Bazelais, P. (2019). Context and technology use: Opportunities and chal‑
lenges of the situated perspective in technology acceptance research. British Journal of Educa-
tional Technology, 50(5), 2450–2465.

Li, Y. L., Yao, M. L., Guo, F. F., Yao, X. P., & Yan, W. F. (2019). Student knowledge construction in 
service-learning: The role of varied experiences. Instructional Science, 47(4), 399–422.

Liu, X., & Wei, H. (2016). The effects of volunteer service on Chinese college students’ social respon‑
sibility. Review of Social Sciences, 1(1), 50–60.

MacKinnon, D. P. (2008). Introduction to Statistical Mediation Analysis. Erlbaum.
Mahmood, Q. K., & Bhutta, M. H. (2018). Effects of sociodemographic variables and Facebook group mem‑

bership on students political participation. Education and Information Technologies, 23(5), 2235–2247.
Marshall, J. H., Lawrence, E. C., Williams, J. L., & Peugh, J. (2015). Mentoring as service-learning: The rela‑

tionship between perceived peer support and outcomes for college women mentors. Studies in educa-
tional evaluation, 47, 38–46.

Naranjo-Zolotov, M., Oliveira, T., Cruz-Jesus, F., Martins, J., Gonçalves, R., Branco, F., & Xavier, 
N. (2019). Examining social capital and individual motivators to explain the adoption of online 
citizen participation. Future Generation Computer Systems, 92, 302–311.

Nelson, J. L., Lewis, D. A., & Lei, R. (2016). Digital democracy in America: A look at civic engage‑
ment in an Internet age. Journalism & Mass Communication Quarterly, 94(1), 318–334.

Ozias, M., & Pasque, P. (2019). Critical geography as theory and praxis: The community-university 
imperative for social change. Journal of Higher Education, 90(1), 85–110.

Panke, S., & Stephens, J. (2018). Beyond the echo chamber: Pedagogical tools for civic engagement 
discourse and reflection. Journal of Educational Technology & Society, 21(1), 248–263.

Park, S. R., Lee, G. L., & Hoot, J. L. (2019). Developing preservice teachers’ sensitivity and confi‑
dence: a service-learning experience at a homeless shelter. Journal of Early Childhood Teacher 
Education, 40(1), 31–43.

Porter, J., Quinn, K., Kane, K., Stevermer, J., & Webb, W. (2016). How we incorporated service learn‑
ing into a medical student rural clinical training experience. Medical Teacher, 38(4), 353–357.

Preacher, K. J., & Hayes, A. F. (2008). Asymptotic and resampling strategies for assessing and com‑
paring indirect effects in multiple mediator models. Behavior Research Methods, 40(3), 879–891.

Resch, K., & Schrittesser, I. (2021). Using the Service-Learning approach to bridge the gap between 
theory and practice in teacher education. International Journal of Inclusive Education, 1–15.

Ringle, C. M., Wende, S., & Will, A. (2005). SmartPLS 2.0 (beta). SmartPLS.  http://​www.​smart​pls.​
de. 2018/10/4

Salter, P., & Halbert, K. (2019). Balancing classroom ready with community ready: enabling agency to engage 
with community through critical service learning. Asia-Pacific Journal of Teacher Education, 47(1), 5–17.

Torney‐Purta, J., Cabrera, J. C., Roohr, K. C., Liu, O. L., & Rios, J. A. (2015). Assessing civic com‑
petency and engagement in higher education: Research background, frameworks, and directions 
for next‐generation assessment. ETS Research Report Series, 2015(2), 1–48.

Wang, C., Zhang, X., & Yao, M. L. (2019). Enhancing Chinese college students’ transfer of learning 
through service-learning. Studies in Higher Education, 44(8), 1316–1331.

Wetzels, M., Odekerken-Schroder, G., & van Oppen, C. (2009). Using PLS path modeling for assessing 
hierarchical construct models: Guidelines and empirical illustration. MIS Quarterly, 33(1), 177–196.

Wong, K. K. K. (2016). Mediation analysis, categorical moderation analysis, and higher-order constructs 
modeling in Partial Least Squares Structural Equation Modeling (PLS-SEM): A B2B example using 
SmartPLS. Marketing Bulletin, 26, 1–22.

Publisher’s note  Springer Nature remains neutral with regard to jurisdictional claims in published maps 
and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds exclusive rights to this article under 
a publishing agreement with the author(s) or other rightsholder(s); author self-archiving of the accepted 
manuscript version of this article is solely governed by the terms of such publishing agreement and 
applicable law.

3190 Education and Information Technologies (2023) 28:3173–3190

http://www.smartpls.de
http://www.smartpls.de

	Early childhood preservice teachers’ attitudes towards online engagement, civic responsibility, and service learning
	Abstract
	1 Introduction
	1.1 The relationship among online engagement, civic responsibility, and service learning
	1.2 The mediating role of service learning
	1.3 The moderating role of service learning

	2 Methods
	2.1 Sample characteristics
	2.2 Measurement instrument
	2.3 Data analysis

	3 Results
	3.1 Measurement model
	3.2 Structural model
	3.3 The mediating model
	3.4 The moderating model

	4 Discussion and conclusion
	References


