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Online informal learning (IL) spreads quickly in the COVID-19 Pandemic. Studies have

predicted that both online and workplace IL have potential value to individual and

organization development, whereas the study on its link with innovation remains scarce.

IL is an individualized learning pattern different from formal learning, and its functioning

mechanism on innovation will deepen our understanding of the relationship between

learning and innovation. Self-efficacy and autonomous motivation are considered as two

streams of motivational mediating mechanisms to innovation. However, previous studies

have proceeded largely in separation from each other. Researchers highlight the need

to develop a more fine-grained theory of motivation and innovation. In addressing these

literature gaps, this paper takes college teachers as the sample and focuses on the

motivational mediating mechanism between online IL and innovation. The results showed

that teachers IL could positively predict innovative teaching performance. Personal

teaching efficacy and autonomous motivation played as sequential mediators on the

link between IL and innovative teaching performance. This study extends the literature of

IL–innovation relationship and enriches understanding of cognition-oriented motivation

theory, highlighting one’s internal autonomous construction is the key to innovation.

Theoretical and practical implications for psychological empowerment are discussed.

Keywords: motivational mechanism of innovation, informal learning, innovative teaching, personal teaching

efficacy, autonomous motivation, online teaching and learning context

INTRODUCTION

Online education became ubiquitous due to the COVID-19 Pandemic during 2020 (Li et al.,
2020; Quezada et al., 2020; Tian et al., 2020). However, making good use of the Internet for
education remains problematic (OECD, 2020). Teachers need to learn and innovate in their
work. For example, China’s Ministry of Education required colleges to organize teachers to learn
online teaching methods and provide some free and open teaching resources across regions and
colleges (China’s Ministry of Education., 2020) to cope with online teaching, which lasted half of
the school year. As a result, some teacher communities of online informal learning (IL) formed
throughout the country. Teachers’ online IL usually includes selecting learning resources (video
conference/seminar, reading), communicating with other teachers to solve problems, discussing
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ideas related to work, observing and analyzing teaching cases,
exchanging information from different colleges, etc. IL represents
a self-directed and social constructivist (Marsick et al., 2017)
learning pattern in an informal context. Some studies have
predicted that online IL and workplace IL have broad prospects
in adult learning and organization management (Thomas, 2004;
Yu and Mao, 2005; Jacobs and Park, 2009). However, research
on its effects, particularly on innovation, remains scarce. In
the fields of education and management, although the positive
impact of learning on innovation has been extensively verified,
the learning pattern is basically a well-designed formal learning
project with structured content (Scott et al., 2004). These results
show that innovation can be improved through learning and
training. Thus, IL may be an improving force, too. However,
IL differs in nature from formal learning. Its learning method
is characterized by observation and imitation, cooperation and
communication, and personal reflection, making it a highly
spontaneous and personalized form of learning. We wonder
whether IL has a natural connection with innovation that
emphasizes individuality. This study’s main purpose is to explore
the possible effect of teachers’ online IL on innovative teaching,
which will enrich our understanding of innovation and expand
the organizational approach to innovation intervention.

Over the past 30 years, studies of the underlying motivational
mechanisms of innovation have generated valuable knowledge
for researchers and practitioners. Self-efficacy and autonomous
motivation (AM) are considered to be two important predictors
of innovation, representing two mediating mechanisms that
connect environmental factors to employee innovation (Liu D.
et al., 2016), respectively, drawn from Bandura’s (1997) social
cognitive theory and Amabile’s (1996) componential theory
of innovation or Gagné and Deci’s (2005) self-determination
theory (SDT). Self-efficacy encourages the individual to engage
in creative processes and maintain their level of involvement
through belief in their ability to successfully accomplish these
processes (i.e., “can-do”motivational force) (Tierney and Farmer,
2002). Meanwhile, AM propels the individual to devote their
efforts to creative processes by arousing their interest in and
enjoyment of work (i.e., “want-to” motivational force) (Amabile,
1993; De Jesus et al., 2013). However, these two streams of
research on how motivation influences creativity have largely
remained separate. Researchers have highlighted the need to
develop a more fine-grained theory of motivation and creativity
(George, 2007; Liu D. et al., 2016). In addressing this literature
gap, this study’s second purpose is to investigate the roles of
personal teaching efficacy and AM in the association between
online IL and innovative teaching. We expect to find that self-
efficacy and AM are sequential mediators in this relationship.
This research design is conducive to a complete explanation
of the motivational mechanism through which IL affects
innovation, expanding cognitive motivation theory.

Informal Learning and Its Relationship
With Innovation
Some researchers have insisted that most workplace learning
occurs outside of formal training, with IL accounting for 70–
90% (Flynn et al., 2006; Koopmans et al., 2006; Cunningham
and Hillier, 2013). They recognized the potential value of IL for

personal and organizational development. However, at present,
there is no singular definition of IL or unified approach to its
definition, largely due to the intersecting interests, contested
ideas, and multiple approaches in the field (Manuti et al., 2015).
The following four dimensions are well-rooted in the literature.
(1) IL is always self-initiated and strongly intentional. It often
occurs as people want to change themselves to meet current
and future work requirements (Thomas, 2004; Jacobs and Park,
2009; Marsick et al., 2017). (2) IL is usually unplanned and
loosely organized and occurs without any clear learning structure
or outcome evaluation (Jacobs and Park, 2009; Marsick et al.,
2017). (3) It is experiential learning, involving experimentation
or new experience, e.g., seeking new assignments; doing a task
differently (Wolfson et al., 2018). (4) It is learning through
interaction and reflection, e.g., actively seeking feedback and
advice and debriefing work experience (Manuti et al., 2015;
Louws et al., 2017). In all, it is characterized by autonomous,
random, problem-solving, and social constructivist learning.
During the COVID-19 pandemic, it takes place at home and
online. We conceptualize online IL as teachers’ spontaneous
engagement in learning activities organized by institutions or
teachers themselves that permeate the daily lives of faculty.

Prior research on the impact of IL is limited and mainly
focuses on employees’ work outcomes, such as work
performance, work attitude (job satisfaction, organizational
commitment), and organizational adaptation (Rowden and
Conine, 2005; Zhao and Gao, 2017; Wolfson et al., 2018), as
well as teachers’ competence (teaching knowledge, experience,
attitudes, and strategies) (Kyndt et al., 2016; Louws et al.,
2017). These studies explain the positive impact of IL from the
perspective of interpersonal interaction. Other studies in the
domain of innovation support this perspective, too, though only
concerning some components of IL. For example, extensive
feedback-seeking and alternative learning experience can directly
give individuals innovation experience and domain skills, reduce
costly mistakes and protracted search, broaden individuals’
innovative ideas, and thereby improve individual and enterprise
innovation performance (Gino et al., 2010; De Stobbeleir et al.,
2011; Harrison and Rouse, 2015; Abecassis-Moedas et al., 2016).
Similarly, it is found that practice communities and informal
networks are concentrated bases of employee innovation for
promoting their feedback-seeking, perceived organizational
support, and knowledge management (transmission) (Wenger
and Snyder, 2000; Eraut, 2004; Zhou and Lu, 2009; Liu X. Y.
et al., 2016). The results mentioned earlier suggest there is a
potential connection between IL and innovation.

Community-based online IL supported by internet technology
is regarded as a typical form of IL (Yu and Mao, 2005). We
think the differences between IL and online IL are the degree
of individual autonomy, learning convenience and diversity, and,
evidently, online IL has more advantages. Therefore, it can better
represent the property of IL. However, existing literature mainly
concerns predictors of the continuity and satisfaction of online
IL from a technical perspective (Kear et al., 2014; Ge et al., 2017),
neglecting the relationship between online IL and innovation. To
address this gap, this study will explore the influence of teachers’
online IL on innovative teaching. Given preceding discussion,
we offer:
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Hypothesis 1: Online informal learning has a direct effect on
innovative teaching performance.

Teaching Efficacy and Autonomous
Motivation as the Mediators Between
Informal Learning and Innovation
Innovative teaching performance is a presentation of individual
innovation in the education field. It refers to the innovative
or creative behavior that teachers purposely apply to teaching
content, method, and student evaluation, intending to guide
students to explore knowledge and develop their creativity
(Zhang and Zhang, 2012). Innovative teaching is a new
teaching method that differs from the traditional pattern of
knowledge-transfer teaching (Wang et al., 2016). Those who
cannot promote the innovative development of students are
not teaching innovatively, although they are novel and effective,
such as teaching by imparting knowledge, constraining students
thinking, and even encouraging surface learning. In this study,
it includes innovative teaching ideation, action, and outcome,
representing teachers’ instruction of students’ learning strategies,
the inspiration of students’ motivation, evaluation of students’
ideas, encouragement of students’ flexibility, etc. (Zhang et al.,
2008) Prior studies show that teaching efficacy, innovative
efficacy, and intrinsic and autonomous motivation (AM) are
important predictors of innovative teaching (Wang et al., 2010;
Zhang and Zhang, 2012; Xiong et al., 2020). They are usually
based on Bandura’s social cognition theory and Deci’s self-
determination theory (SDT).

Personal teaching efficacy denotes teachers’ judgment of their
capabilities to achieve desired outcomes of student engagement
and learning, including for students with learning difficulties
or low motivation (Yu et al., 1995). According to social
cognition theory, the environment influences self-competence
perceptions and then promotes interest and engagement in
activities (Bandura, 1997). In the creative domain, many
empirical studies have found that the environment promotes
innovation by improving self-efficacy (Zhang and Zhang, 2012;
Ma et al., 2013; Jaiswal and Dhar, 2015). For example, domain-
relevant and creativity-relevant skills trainings facilitate self-
efficacy (Bruce et al., 2010; McDonough et al., 2016; Ding et al.,
2020) or innovative efficacy (Byrge and Tang, 2015; Vally et al.,
2019) and then improve innovation. For students, informal
science learning activities such as visiting science venues improve
students’ scientific performance through scientific self-efficacy
(Suter, 2014; Tang et al., 2019). For teachers, IL positively relates
to self-confidence (McCormack et al., 2006; Henze et al., 2009),
and teaching efficacy increases innovative teaching (Wang et al.,
2010; Xiong et al., 2020). Thus, we offer:

Hypothesis 2: Online informal learning has an indirect effect
on innovative teaching performance via the mediator of personal
teaching efficacy.

According to SDT, autonomous motivation (AM) emphasizes
individual freedom to engage in certain behaviors in pursuit of
personal interests or beliefs; by contrast, controlled motivation
is an internal or external pressure (e.g., guilt, demand from
others) to engage in a particular behavior (Ryan and Deci,
2000; Gagné and Deci, 2005). Extant literature on AM has

suggested an important mediator between environment and
performance or innovation. For example, leaders’ autonomy
support (Taylor et al., 2009; Zhang et al., 2010), teachers’
autonomy support (Chen et al., 2015), school atmosphere’s
autonomy support (Jang et al., 2010; Zhan et al., 2016), and
organizational innovation Climate (Zhang and Zhang, 2012)
improve the AM of employees, teachers, and students and then
increase performance or innovation. Given preceding literature,
we offer:

Hypothesis 3: Online informal learning has an indirect effect
on innovative teaching performance via the mediator of AM.

A Left Question: the Cognition-Oriented
Motivation in Informal Learning and
Innovation
Prior studies explore how self-efficacy and motivation separately
relate to innovation (Scott and Bruce, 1994; De Jesus et al.,
2013; Liu D. et al., 2016), neglecting the relationship between
efficacy and motivation. There is not yet a clear and concrete
understanding of how they work together in theory and practice.
According to the self-efficacy theory, the higher the individual’s
self-efficacy, the more innovatively he/she will behave. Bandura
(1997) speculates that this is because people with high self-
efficacy will have high interest and devotion, which drives
their persistence to overcome difficulties. Interest, devotion, and
persistence in Bandura’s speculation all reflect the properties of
motivation. According to his view, maybe efficacy influences
motivation and then behaviors. However, there is a lack of
empirical research, which is helpful to understand how and why
self-efficacy affects innovation.

SDT is one of the fundamental motivation theories, which
reveals the relationship between efficacy and AM. It puts forward
two cognition processes of an environment promoting AM (i.e.,
cognitive evaluation theory). One is self-determined: external
events such as choice opportunity and democratic participation
in work can make individuals feel self-determined, which will
enhance their AM. The other is competence belief: when the
external events make the individual feel competent for the job,
leading to the change of competence belief, his/her AM will be
enhanced. In addition, compared with the two aspects mentioned
earlier, the sense of belonging is suggested by SDT as the remote
facilitator. Further empirical SDT studies have indicated that
an environment that satisfies an individual’s three psychological
needs of self-determined, competence, and belonging increases
his/her intrinsic motivation and facilitate the internalization of
extrinsic motivation (i.e., AM), leading ultimately to enhanced
performance, innovation, or well-being (Deci et al., 2001; Richer
et al., 2002; Zhang et al., 2010; Devloo et al., 2015; Cai
and Gong, 2019). In these studies, three psychological needs
satisfaction (autonomy, competence, and relationship) and AM
are sequential mediators between environment support and
individual behaviors. The competence need satisfaction means
changes of competence judgment, which is similar to efficacy
belief. Thus, we assume that in the autonomous learning context,
an individual’s self-efficacy belief may be the antecedent of AM.

In addition, the other research stream puts forward a point
of view of social cognition-oriented motivation, which explains
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the relationship between efficacy and motivation. According
to expectancy–value theory (Wigfifield and Eccles, 2000),
individual behavior choices and achievements are influenced
by a series of factors sequenced as follows: social world,
cognitive process, andmotivational beliefs. For example, whether
individuals have motivations for a task depends on his/her
series of cognition, including judgment on task value, his/her
competence and need, etc., which are from his/her interactions
with the social world (perception of and support from
social incidents). Thus, self-belief constructs (e.g., self-efficacy,
self-concept, self-esteem, and self-confidence) are considered
important antecedents of motivation (Wigfifield and Eccles,
2000; Cetin-dindar, 2015; Doménech-Betoret et al., 2017).
Studies have explored the positive impact of learning efficacy
on adolescents’ learning outcomes (achievement, satisfaction,
and online learning performance) through learning motivation
or value and expectations (Doménech-Betoret et al., 2017;
Duan and Hong, 2019). These studies have enriched the social
cognition perspective of motivation, but the results are still
limited (Williams, 2010; Doménech-Betoret et al., 2017).

Indeed, there is an alternative explanation that the increase
in AM through IL may lead to self-efficacy and thus cause
innovation. But it should be supported by other corresponding
theories instead of those mentioned earlier, and future research is
needed to contribute new theory. Given preceding discussion, we
test the following hypothesis:

Hypothesis 4: Online informal learning has an indirect effect
on innovative teaching performance via the sequential mediators
of personal teaching efficacy and AM.

This research aims to explore a new phenomenon appearing
during the COVID-19 pandemic: online IL and innovation.
We speculate that teachers online IL positively influences
innovative teaching performance through arousing motivation,
which is based on IL’s property of self-directed behavior. This
perspective helps to deepen the interaction perspective of prior
research, explaining why and how interactions through IL
increase innovation. This study will verify the cognition-oriented
motivation theory. Its novelty focuses on the motivational
mechanism, which is important to clarify the process of self-
constructing motivation in IL.

METHODS

Participants and Procedure
We adopted a random questionnaire survey method, taking
college teachers from three nationwide teaching communities
as the research sample. The teaching communities are online
networks organized by the state and universities for training, in
which some teachers are pioneers of IL, some are observers, and
others are followers. Because IL is a voluntary choice, no one
can guarantee that every teacher is an informal learner whose
learning frequency, depth, and width are all random. Therefore,
this sample is random. A total of 479 faculty participated in the
study during July 2020. Participation was voluntary. Before filling
the questionnaire, the participants completed a written informed
consent form, which is approved by the first author’s University
Survey Research Ethics Committee. The authors administered

the questionnaire and data. The sample comprised 182 males
(38%) and 297 females (62%). In terms of teaching experience,
134 (28%) had taught for 10 years or less, 200 (41.8%) for 11–
20 years, 145 (30.3%) for 21 years or more. Concerning their
discipline background, 114 (23.8%) taught science, 145 (30.3%)
taught engineering, and 220 (45.9%) taught humanities and
social sciences. The sample included 48 (17.5%) teachers from
key research-oriented institutions, 292 (61%) from teaching-
oriented provincial institutions, and 103 (21.5%) from vocational
institutions. Concerning educational level, 75 (15.7%) teachers
had a bachelor’s degree, 240 (50.1%) had a master’s degree, 161
(33.6%) had a doctoral degree, and three teachers did not report
their academic qualifications.

Measures
The investigation instructions in this study asked faculty to
respond to items based on their learning and teaching experience
over the previous 5 months of the epidemic (February–
July 2020).

Informal Learning
The frequency of college faculty engagement in online IL
activities was measured using the Informal Learning Scale,
which is developed and revised by the authors of this study,
with reference to other Informal Learning Scales about primary
and middle school teachers (Bakkenes et al., 2010; Huang et al.,
2020). The scale contains seven items. Responses were given
on a five-point Likert scale ranging from “basically no” (1) to
“often” (5). Sample items include “observing and exchanging
teaching techniques and methods”; “observing and exchanging
specific teaching pattern (flipped classroom, blended online, and
offline teaching, etc.)”; “learning and exchanging educational
idea and theory”; “participating in a seminar on specific teaching
problems (e.g., how to instruct students’ cooperative learning and
evaluate them in the context of online teaching)”; “exchanging
and discussing faculty development issues”; “exchanging
and discussing student development issues”; “participating
in an interdisciplinary seminar (epidemic development,
international situation, etc.).” Its Cronbach’s alpha coefficient
is 0.888.

Personal Teaching Efficacy
The Personal Teaching Efficacy Scale (PTES) consists of six items,
and it was adapted from Teacher Efficacy Scale (Yu et al., 1995).
Data for the PTES were self-reported and rated using a five-point
Likert scale, which ranged from (1) “totally inconsistent” to (5)
“totally consistent.” Examples of PTES were as follows: “I have
confidence in my ability to solve teaching problems”; “I have
my own effective method in teaching”; “I have ways to promote
students’ learning effect and interest in learning.” Its Cronbach’s
alpha coefficient is 0.904.

Autonomous Motivation
The AM was measured using a subscale of the Motivation
at Work Scale, which was revised by Gagné et al. (2010).
Participants rated each item on a five-point Likert scale from
(1) “totally inconsistent” to (5) “totally consistent.” The subscale
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consists of six items, and sample items include: “I like teaching
very much”; “Teaching work enables me to achieve my life goals”;
“I can have a lot of fun when doing teaching work.” Its Cronbach’s
alpha coefficient is 0.699, approximately reaching the threshold of
0.7 (Nunnally, 1978).

Innovative Teaching Performance
The Innovative Teaching Performance Scale included three
dimensions: innovative teaching ideation, innovative teaching
action, and innovative teaching outcome, which was adapted
from the Teacher Innovative Work Behavior Questionnaire
(Zhang and Zhang, 2012). The 16 items with five items for
innovative teaching ideation, six items for innovative teaching
action, and five items for innovative teaching outcome were rated
on a five-point Likert-type scale from (1) “totally inconsistent” to
(5) “totally consistent.” Sample items include “I pay attention to
feedback information related to teaching in students’ homework”
(ideation); “I actively organize teaching activities to enhance
students’ interest” (action); “I have encouraged students to
propose new solutions to problems” (action); and “Inmy lectures,
students have made innovative achievements (reports, products,
programs, activities) (outcome).” Its Cronbach’s alpha coefficient
is 0.921.

Data Analysis Strategy
All data were analyzed using SPSS 22.0 and Amos 23. First,
the descriptive statistics (M and SD) and Pearson’s correlations
between variables were calculated in SPSS to provide a
preliminary test of Hypothesis 1. Meanwhile, a confirmatory
factor analysis (CFA) was conducted to examine the construct
validity for each scale by Amos. Second, we used the PROCESS
macro (Model 6) in SPSS to analyze the serial mediating role
to test Hypotheses 2, 3, and 4. In analyzing the results, 95%
confidence intervals (CIs) not including zero are taken to indicate
a statistically significant mediation effect (Hayes, 2013).

RESULTS

Common Method Variance Test
We used Harman’s single factor test to check common method
variance. The results indicated that the first factor explained only
36.79% (<40%) of the total variance. Therefore, commonmethod
bias was unlikely to be a problem in this study.

Preliminary Analysis
The descriptive statistics and correlation results of the four
variables are displayed inTable 1 (at the bottom of this thesis). As
predicted, all four variables positively correlated with each other.

In terms of construct validity, based on the two-step
procedure (Anderson and Gerbing, 1988), we first performed
a CFA to test the fitness of the measurement model to the
research data before examining the structural relationships
among four variables. The measurement model comprised four
latent constructs and 22 observed indicators (3 factors of
Innovative Teaching and 19 items of other scales). In the CFA,
latent constructs were allowed to be freely correlated with each
other, and observed indicators were specified to load only on their

TABLE 1 | Descriptive statistics, Cronbach’s α, and correlation matrix.

1 2 3 4

1.IL — — — —

2.PTE 0.44** — — —

3.AM 0.23* 0.53** — —

4.ITP 0.55** 0.70*** 0.52** —

M 2.56 4.22 4.32 4.29

SD 0.65 0.59 0.68 0.52

Cronbach’s alpha 0.888 0.904 0.699 0.921

*p < 0.05, **p < 0.01, ***p < 0.001. IL, informal learning; PTE, personal teaching efficacy;

AM, autonomous motivation; ITP, innovative teaching performance.

respective latent constructs. The measurement model results
showed an excellent data fit [χ2

= 437.362; df = 163;χ2/df =
2.683; comparative fit index (CFI) = 0.951; goodness of fit index
(GFI) = 0.912; Tucker–Lewis index (TLI) = 0.943; SRMR =

0.044; root mean square error of approximation (RMSEA) =

0.049 (90% CI: 0.043, 0.052)].
We further tested the fitness of two alternative models,

including a three-factor model (indicators of teaching efficacy
and AMwere loaded together on one latent construct) and a one-
factor model (all 22 indicators were loaded together on one latent
construct). The CFA results for the three-factor model were as
follows: χ2

= 660.215, df= 164; χ2/df= 4.026; CFI= 0.911; GFI
= 0.865; TLI = 0.897; SRMR = 0.057; RMSEA = 0.080 (90% CI:
0.073, 0.086). The CFA results for the one-factor model were as
follows: χ2

= 1982.064; df = 169; χ2/df = 11.728; CFI = 0.675;
GFI= 0.597; TLI= 0.635; SRMR= 0.122; RMSEA= 0.150 (90%
CI 0.144, 0.156). The fit index of both alternative models failed
to meet the recommended criteria (Wu, 2009). The results of
the chi-square statistic also demonstrated that the measurement
model fit the data better than did the three-factor model (1χ2

= 222.853, df = 1, p < 0.001) or the one-factor model (1χ2
=

1544.702, df= 6, p < 0.001).

Test of Mediation
We used the Hayes macro PROCESS (Hayes, 2013) to explore
the sequential mediation relationship. Personal teaching efficacy
and AM were entered as mediators between IL and innovative
teaching performance, with gender and years of teaching
experience as control variables. The results are presented in
Figure 1, Table 2.

The total effect of IL on innovative teaching performance
was significant (β = 0.55, p < 0.001). The direct effect of IL
on innovative teaching performance was positive and significant
(β = 0.31, p < 0.001). Thus, hypothesis H1 was accepted.
The indirect effect of IL on innovative teaching performance
through personal teaching efficacy was significant [β = 0.19,
bootstrapped standard error (SEB) = 0.02, 95% CI (0.15, 0.24)].
Thus, hypothesis H2 was supported. However, the indirect
effect of IL on innovative teaching performance through AM
was not significant [β = −0.01, SEB = 0.01, 95% CI (−0.02,
0.02)]. Hypothesis H3 was rejected. There was a significant
positive indirect effect of IL on innovative teaching performance
through personal teaching efficacy and AM [β = 0.04, SEB
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FIGURE 1 | Sequential mediation model regarding the mediating effects of PTE and AM on the relationship between IL and ITP. All the path coefficients were

standardized. N = 479. IL, informal learning; PTE, personal teaching efficacy; AM, autonomous motivaton; ITP, innovation teaching performance. ***p < 0.0001;

*p < 0.05.

TABLE 2 | Indirect effects and confidence intervals of mediation analysis,

controlling for gender, and teaching age.

Model pathways Effect value SEB 95% CI

Lower Upper

Indirect effect1: IL-PTE- ITP −0.04α 0.02 0.15 0.24

Indirect effect2: IL-AM- ITP −0.01 0.01 −0.02 0.02

Indirect effect3: IL-PTE-AM- ITP 0.04α 0.01 0.02 0.07

C1 0.20α 0.03 014 0.25

C2 0.15α 0.03 0.10 0.21

C3 −0.04 0.01 −0.07 −0.02

IL, informal learning; PTE, personal teaching efficacy; AM, autonomous motivation; ITP,

innovative teaching performance.

C1, Indirect effect1 minus Indirect effect2.

C2, Indirect effect1 minus Indirect effect3.

C3, Indirect effect2 minus Indirect effect3.

SEB, bootstrapped standard error; 95% CI, 95% confidence interval.
αEmpirical 95% confidence interval does not overlap with zero.

= 0.01, 95% CI (0.02, 0.07)]. It can be seen that hypothesis
H4 was accepted. These results indicate that personal teaching
efficacy and AM partially mediate the relationship between IL
and innovative teaching performance. In addition, the results
of pairwise contrast of three indirect effects showed significant
differences. According to the data results, the mediating effect
of indirect effect 1 is greater than indirect effect 2 and indirect
effect 3 [β = 0.20, SEB = 0.03, 95% CI (0.14, 0.25); β =

0.15, SEB = 0.03, 95% CI (0.10, 0.21)]. Also, the mediating
effect of indirect effect 2 is smaller than that of indirect effect
3 [β = −0.04, SEB = 0.01, 95% CI (−0.07, −0.02)]. Thus, the
mediating role of personal teaching efficacy has the biggest effect,
and then, the sequential mediation of personal teaching efficacy
and AM has the second effect, and mediation of AM has the
smallest effect.

DISCUSSION

The purpose of the current study was to explore the relationship
between teachers’ online IL and innovative teaching performance
through the mediators of personal teaching efficacy and AM.

The direct effect result shows that teachers’ online IL
has a positive effect on their innovative teaching (supporting
Hypothesis 1). It reinforces previous findings that innovation can
be improved through workplace social interaction (Wenger and
Snyder, 2000; Zhou and Lu, 2009; Liu X. Y. et al., 2016) and
verifies IL’s nature of social constructivism (Watkins andMarsick,
1992; Ellinger, 2004; Marsick et al., 2017). In this research, the
content of teachers’ online IL is mainly the exchange of teaching
experience and problems, and the learning method is to observe,
imitate, consult, and reflect. It covers some complex learning
patterns, such as problem-based learning, cooperative learning,
cognitive apprenticeship learning, etc., recommended by social
constructivism learning theory, which insists that learning is
not symbolic operations in an individual’s mind but an act
of coordinating with the environment and other people and
then generating knowledge (Vygotsky, 1978; Zhao and Huang,
2011; Cetin-dindar, 2015). In this way, IL constitutes a practice
community, where people come together to create a culture
based on the discovery of meaning. This constructivist view
can integrate prior diffuse findings on interacting predictors
of innovation, such as feedback, support, (in)direct experience,
workplace networks, etc. (Wenger and Snyder, 2000; Gino et al.,
2010; De Stobbeleir et al., 2011; Harrison and Rouse, 2015;
Liu X. Y. et al., 2016). As a pioneer exploration, this study
contributes by demonstrating the link between IL and innovation
and explaining a low-cost and highly convenient new method for
inspiring innovation.

The analysis of indirect effects shows that personal teaching
efficacy plays an intermediary role between online IL and
innovative teaching (supporting Hypothesis 2), consistent with
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FIGURE 2 | Mediating effects of personal teaching efficacy between online informal learning and autonomous motivation. ***p < 0.001.

prior findings that efficacy mediates between environment
(e.g., training, leadership, support, creative atmosphere) and
innovation (Tierney and Farmer, 2002; Scott et al., 2004; Gong
et al., 2009; Liu D. et al., 2016). Notably, the indirect effect of IL on
innovative teaching performance through AMwas not significant
(rejecting Hypothesis 3). Similarly, the direct effect of IL on AM
was not significant either in the integrative model, although
the correlation between these two variables was significant (r =
0.23). To verify the outcome, the relationship among IL, teaching
efficacy, and autonomic motivation was further tested in one
model. The direct effect of IL on AM was not significant (β =

−0.005, p > 0.05). The indirect effect of IL on AM was positive
and significant (β = 0.416, p < 0.001; β = 0.523, p < 0.001) (see
Table 2, Figure 2). These results suggest that personal teaching
efficacy plays a fully mediating role between IL and AM. In
other words, extensive IL can foster greater personal teaching
efficacy leading to higher AM. According to Amabile, intrinsic
motivation (the main part of AM) is more variable and subject
to the influence of one’s work environment; additionally, it does
not appear automatically but needs to be awakened and nurtured
(Amabile, 1993). This research verifies this view and shows that
only the IL engagement is not enough to increase AM and cause
innovation. The changes of efficacy belief through learning is
an indispensable antecedent of AM (Hew and Cheung, 2014;
Doménech-Betoret et al., 2017; Duan and Hong, 2019).

The sequential mediation analysis result shows that personal
teaching efficacy and AM play intermediary roles between online
IL and innovative teaching performance (supporting Hypothesis
4). This result is consistent with Gagné and Deci’s SDT regarding
competence and AM as sequential mediators between supportive
environment and innovation (Deci et al., 2001; Zhang et al.,
2010), but in detail, this result expands on it by identifying
self-efficacy as a possible mediator. It is also consistent with
cognition-oriented motivation theory, which reinforces that self-
efficacy begets motivation in a learning context and plays a
motivational role in behaviors (Doménech-Betoret et al., 2017;
Duan and Hong, 2019). The findings suggest that extensive IL

leads to higher personal teaching efficacy, thereby promoting
AM and finally increasing creativity in teaching. The core of
IL is the active and autonomous construction in the practice of
social interaction. Teachers’ process of autonomous construction
entails: (1) interacting with other teachers and reflecting on
personal discovery and inquiry; (2) acquiring and updating
professional knowledge/skills, meanwhile generating education
ideals (“what and how I can do”: efficacy); (3) actively seeking
a breakthrough in work and enjoying fun in teaching (“what
I want to do”: AM); (4) teaching with enthusiasm and by
one’s own will (practice personal teaching style), and showing
a creative vitality and growth (innovation). Furthermore, from
the constructivist learning perspective, the process mentioned
earlier reveals the formulation of teaching self-identity, i.e., the
beliefs of “what I can do,” “what I want to do,” and “how I
will do,” and then developing their own teaching styles, which
denotes innovative teaching. In sum, IL is not a simple interactive
process, just concerning ideas, and methods exchanges. This
study highlights its aspect of internal autonomy construction.
Without the autonomous construction of teaching self-identity
and individualized teaching style, teachers cannot innovate by
themselves and keep on innovating. Maybe they sometimes copy
few innovative teaching cases from others but cannot last long.
This study reveals the internal transmission mechanism of online
IL to innovative teaching, highlighting the important role of
self-efficacy in constructing an effective online IL pattern.

This study makes two main contributions to the field of
IL and innovative teaching within the online context. First,
we found that IL is an effective way to promote innovation
for its social constructivist learning features and thus extend
the IL–innovation relationship literature, which has been
under-explored in previous research. Second, we enrich the
understanding of the motivation mechanism of innovation
from the perspective of cognitive motivation theory. This
research proposes a more comprehensive theoretical model:
self-efficacy and AM sequentially mediate the relationship
between IL and innovation. We also found that the sense of
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efficacy has a grounded status in this model. The transformation
of IL into innovation is based on not only the learning of
knowledge and skills but also the real changes of competence
belief, which will cause a series of motivation construction
processes, e.g., teaching self-identity and individualized
teaching style. In sum, our findings reveal the motivation
mechanism through which innovation can be driven, and we
highlight that one’s internal autonomy construction is the key
to innovation.

This study also has some limitations that suggest directions
for future research. First, we used a cross-sectional design,
which does not allow causal inferences. Future experimental
or longitudinal designs are needed to confirm our results.
Second, we used self-reports to measure innovative teaching
performance, which may have introduced response bias.
Future studies should use other methods to collect data on
innovation, including ratings by leaders and colleagues or
creative, experimental tasks. Lastly, participants were all teachers
from innovative teaching communities in China, limiting the
results’ generalizability across other teachers and cultures. We
call for future cross-cultural research and studies of other types
of professionals.

The findings of this study have some theoretical and
practical implications for psychological empowerment. In the
era of the rapidly developing Internet, how to activate
individuals and help employees empower themselves (e.g., self-
energized utility) has become the top priority of organizational
management. Psychological empowerment is considered an
effective management approach (Thomas and Velthouse, 1990;
Chen et al., 2019). According to our results, IL affects innovative

teaching through personal teaching efficacy and AM. The
mechanism of psychological empowerment in IL is of great

research value and needs to be furthered. These findings
indicate that innovation might be developed through online IL
interventions targeted toward domain-related self-efficacy. Self-
efficacy may awaken or cultivate AM and then help individuals to
innovate. Thus, psychological empowerment has two meanings:
improving individual self-efficacy and stimulating individuals’
AM for work.
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