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Chapter 4

Abstract

Research indicates that knowledge sharing promotes teacher professional
learning opportunities and development. However, it is yet to be known what
motivates teachers in rural schools in sharing their knowledge as they may
face more challenges than teachers in urban areas when sharing. This study
examined factors explaining rural teachers’ sharing behavior regarding digital
educational resources, both within and outside school, as posited by combining
motivation theory and the integrative model of behavior prediction. Self-
reported questionnaires from 709 rural teachers were collected and analyzed
employing the Structural Equation Modeling. Different motivational factors
were found to be related to sharing behavior within school and outside school.
More specifically, internal motivation was positively and external motivation
was negatively related to sharing behavior in both contexts. Moreover,
sharing intention and sharing climate significantly explained teachers’ sharing
behavior, but only outside school. A mediation analysis using a bias-corrected
bootstrapping method revealed that the effect of internal motivation on sharing
intention within school was mediated through self-efficacy and attitudes whereas
the effect of external motivation on sharing intention outside school was only
mediated by attitudes. These findings contribute to a better understanding of

how to support teachers’ sharing behavior in different contexts.
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4.1 Introduction

Knowledge sharing has received significant attention in areas all over the
world as it is considered a key activity to improve organizational capabilities,
including team performance (Singh, 2019; Zhu, Chiu, & Holguin-Veras, 2018),
innovation (_]iang & Chen, 2018; Yang, Nguyen, & Le, 2018), and creativity (X.
H. Guan, Xie, & Huan, 2018). Beyond its importance to managers, employees,
technology experts and users, knowledge sharing is emerging as a professional
learning activity in the online world where teachers not only professionalize
themselves but also promote the professional development of colleagues
(Oddone, Hughes, & Lupton, 2019; Runhaar & Sanders, 2016). Sharing of
teaching-related knowledge will allow teachers across geographical regions to
take different perspectives and to solve various problems they face, which in
turn contributes to support teachers’ learning and functioning (Hood, 2018;
Liou & Canrinus, 2020).

With the development of the Internet, a remarkable trend has been the broad
distribution of digital resources that have the potential to supersede textbooks
and a direct effect on teacher behavior (e.g., Artuso & Graf, 2020; Baron &
Zablot, 2015). Massive Open Online Course (MOOC) viewed as both an
object and a service is a good example of a higher educational book (Bruillard,
2017). However, the realized didactic potential of digital resources involves
bringing more perspectives into play related to a specific digital resource and
adapting it to its particular community and school climate (Hansen & Gissel,
2017), in particular the development of didactic materials that meet the needs
of rural education and comply with the curriculum content (de Souza & Dias
Garcia, 2019). Moreover, since the use of digital resources can merely increase
the resources without changing fundamental practices when teachers continue
teaching based on direct instruction (Santana Bonilla & Rodriguez Rodriguez,
2019), exchanging teaching-related knowledge and making digital resources
available to all students are the strategies to better handle the growing diversity
of students, thus providing potentially new methodologies of teaching and
learning. In the process of digital transformation, digital educational resources

(often referred to as ‘DERs’) such as teaching materials, software, and tools
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that are used in pedagogical practices are important sources of teaching-related
knowledge that primary and secondary teachers share with others on a daily
basis.

However, as has often been documented in the literature, a number of
potential obstacles, such as unwillingness to share, lack of time and background
knowledge, or the risk of losing their own advantages, may make people hesitant
to engage in knowledge sharing (see e.g,, Ahmed, Ahmad, Ahmad, & Zakaria,
2019; Xue, Hu, Chi, & Zhang, 2019). In the educational field, teachers seem
to be more refrained than enterprise employees to share, when it comes to
sharing outside school (Hou, Chang, & Sung, 2010; Van Acker, Vermeulen,
Kreijns, Lutgerink, & Van Buuren, 2014), when they are not confident that
the resources are of good value or adequately distinctive (Baas, Admiraal, &
Van den Berg, 2019). Furthermore, especially situations where primary and
secondary school teachers do not fully embrace emerging technologies and
cannot contribute and share adequately may impede teacher interactions and
communications in community networks (Yang, Song, Zhao, & Yu, 2018).
Teachers in rural and remote areas in Oman, for example, often have a relatively
lower degree of technology acceptance and face more challenges than teachers
in urban areas (Al-Huneini, Walker, & Badger, 2020), and their conventional
thoughts and opinions may also discourage knowledge sharing (Charband &
Navimipour, 2016). Teachers’ active involvement in sharing is crucial, given
that knowledge sharers benefit far more than knowledge receivers (Zhu et al,,
2018) and gaps exist in teachers’ various needs and available resources (Xie, Di
Tosto, Chen, & Vongkulluksn, 2018). Therefore, it is important for researchers
and policymakers to consider why teachers (especially those in rural settings)
share or not share DERs, and thus to establish potential ways to enable teachers
to share.

Previous research found that individual and environmental variables
such as intrinsic and extrinsic motivation, self-efficacy, attitude, intention,
organizational climate, and support were significant predictors of knowledge
sharing (Al-Kurdi, El-Haddadeh, & Eldabi, 2018; Safa & Von Solms, 2016;
Sedighi, Lukosch, Brazier, Hamedi, & Van Beers, 2018; T. Guan, Wang, Jin, &
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Song, 2018; Wang & Hou, 2015). Current knowledge-sharing research within
the educational field, however, focuses on higher academic institutions (see e.g.,
Akosile & Olatokun, 2020; Xue et al., 2019), while lacking empirical research
into knowledge sharing in the primary and secondary sectors, particularly in the
rural areas. In this regard, school teachers’ knowledge sharing is mainly motivated
by teachers’ professional needs, such as expectations to achieve better education
for students, leading to learning being primarily individually rather than socially
oriented (Hood, 2017). Based on other knowledge-sharing research, effects of
various motivation types influencing knowledge sharing can be argued to be
inconsistent and inconclusive, depending on the research contexts (Wang &
Hou, 2015). Since understanding school teachers’ motivation is essential to
knowledge sharing, this study focuses on the process of knowledge sharing,
from motivation to behavior.

Furthermore, it is important to note that individual teachers’ sharing
behavior is better understood when the particular context is considered
(Schuwer & Janssen, 2018), as beliefs, values, and culture vary across countries
and regions. In this study, sharing DERs in two types of contexts seems relevant:
sharing with colleagues at their school (within school sharing) and sharing with
others through the Internet (outside school sharing). Sharing DERs within
and outside school may differ substantially, because teachers may encounter
specific educational challenges in the two different contexts of knowledge
sharing. A previous review (Wang & Noe, 2010) revealed important differences
in knowledge sharing between a face-to-face and electronic context. Moreover,
Van Acker et al. (2014) found that teachers shared a variety of learning materials
more often interpersonally than through websites. Although knowledge sharing
among teachers in different situations has become a growing research trend, we
cannot assume that every teacher shares DERs within and outside school in a
similar way.

As outlined above, DERs sharing as a way of promoting teacher professional
learning opportunities and development yields great potential as well as
significant challenges. The aim of this research is, therefore, to develop a deeper

understanding of the motivation-behavior relationship, especially for rural
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teachers with little experience in sharing DERs. This study pays close attention
to factors that influence sharing and distinguishes rural teachers’ within school
sharing from their outside school sharing. The findings will help advance the
identification of teachers’ motives and obstacles in the early stages of knowledge

sharing in different contexts.

4.2 Factors related to teachers’ sharing behavior

To gain insight into variables explaining teachers’ sharing behavior, the
Integrative Model of Behavior Prediction (IMBP; Fishbein & Ajzen, 2011) has
been used in various studies. This model extends the Theory of Planned Behavior
(TPB; Ajzen, 1991), by including the construct of self-efficacy (Bandura, 1986)
rather than perceived behavior control. In IMBDP, three dispositional variables,
i.e. attitude, subjective norm, and self-efficacy, predict intention. Furthermore,
IMBP has been extended by hypothesizing that except for intention, actual
knowledge and skills, current environmental affordances and constraints also
influence behavior.

According to IMBDP, attitude pertains to the positive or negative stance of
an individual towards behavior, which is shaped by assuming that behavioral
success contributes to a particular outcome. Subjective norm is characterized
as perceived societal expectations from important people for adopting a certain
behavior. Self-efficacy is described as the perception of an individuals capability
to execute the behavior. Behavioral intention reflects an individual’s subjective
will to engage in a certain behavior. Environmental affordances and constraints
are concerned with external environmental controls. The behavior may occur if
the conditions facilitate it. Knowledge and skills show the abilities required to
execute a particular action.

Kreijns and colleagues (Kreijns, Vermeulen, Kirschner, Van Buuren, &
Van Acker, 2013) proposed to adopt the IMBP to explain ICT integration in
educational practices, with a special emphasis on teaching-related knowledge.
In the domain of teachers’ ICT using behavior, the IMBP has been applied to
various educational research settings, such as primary and secondary education

(Kreijns, Van Acker, Vermeulen, & Van Buuren, 2013), teacher education
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(Admiraal, Lockhorst, Smit, & Weijers, 2013) and rural education (Wang,
Tigelaar, & Admiraal, 2019). Although these studies have shown the relevance
of the IMBP model, Kreijns, Vermeulen, Van Acker, and Van Buuren, (2014)
have argued that adding the concept of motivation potentially provides a more
precise picture of teachers’ volitional behavior. In the following, we elaborate on

motivation as a variable in teachers’ sharing behavior.

4.2.1 Motivation

In the available literature, different conceptualizations of motivation have been
used. Following the Self-Determination Theory (SDT; Deci & Ryan, 1985),
individuals may be both externally (i.e., controlled motivation) and internally
(ie, autonomous motivation) motivated to perform a specific behavior
(Cockrell & Stone, 2010). Based on the controlled-to-autonomous continuum,
two essential categories associated with motivation are further developed:
intrinsic and extrinsic motivation (Deci & Ryan, 1985). The motivation that
leads to intrinsically interesting and pleasant behavior is intrinsic motivation.
Extrinsic motivation refers to four different types of regulations, involving
regulation driven by external expectations (i.e., external regulation), feelings
of shame or guiltiness (i.e., introjected regulation), personal importance (i.e.,
identified regulation), or fully volitional (i.e., integrated regulation).

In cases where teachers refrain from sharing their knowledge, experiences,
and ideas, motivation may play a vital role and positive correlations among
motivation and knowledge sharing have been reported in empirical studies.
Research has reported that intrinsic benefits are more important than extrinsic
benefits for exchanging knowledge within organizations (e.g, Akosile &
Olatokun, 2020; Sedighi etal.,2018). Moreover, Laiand Chen (2014) compared
differences in online knowledge-sharing behavior between community
members, by reporting that posters who posted messages in the forum were
largely influenced by intrinsic motivation, and instead lurkers who only visited
the forum were mainly affected by extrinsic motivation. Yet a recent study found
that autonomous motivation was related to teachers’ learning performance and

engagement positively (Jansen in de Wal, Van den Beemt, Martens, & den Brok,
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2020). Park and Gabbard (2018) in a study on scientists” intention to share
implicit and explicit knowledge in an online environment, however, did not find
a significant impact of intrinsic motivation. Opposed to commonly accepted
practices associated with initiatives of sharing knowledge, expectations for
rewards have been found more likely to hinder the development of employees’
favorable attitudes toward knowledge sharing (Bock, Zmud, Kim, & Lee, 2005).
In addition, intrinsic motivation and identified regulation were positively
correlated with self-efficacy, while other types of motivation were negatively
correlated with self-efficacy (Fernet, Senécal, Guay, Marsh, & Dowson, 2008).
These differences in findings suggest that motivators for knowledge sharing may

depend heavily on practical circumstances and how these are perceived.

4.2.2 Self-efficacy toward sharing
According to IMBP, two critical and frequently researched constructs are self-
efficacy and knowledge and skills, both determining teachers’ sharing behavior.
The former is associated with teachers’ perceived capabilities, and the latter is
defined as the essential acquired teacher professional knowledge for knowledge
sharing. High correlations between knowledge and skills, and self-efficacy
have been found in earlier research (e.g., Instefjord & Munthe, 2017; Teo &
Van Schaik, 2012), involving difficulties in examining perceived capabilities
(self-efficacy) and actual capabilities (knowledge and skills) at the same time.
Recently, more attention has been given to teacher self-efficacy which is a
multifaceted affective construct that enhances job performance of primary
and secondary teachers. For instance, in about one-third of countries of the
Teaching and Learning International Survey (TALIS) 2018, teachers working
in challenging schools employed part-time and short-term contracts were the
most likely to have lower levels of self-efficacy (OECD, 2020). In this study,
we focus on self-efficacy, which reflects teachers’ capability to address possible
obstacles in their knowledge sharing.

Self-efficacy, i.e., perceived capabilities to share knowledge, has often been
found to be critical for understanding teachers’ intention to share knowledge

(Tseng & Kuo, 2014). Rural teachers who are less educated and trained are
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relatively in a less advantageous status compared with urban teachers. Gao and
Sun (2019) used Social network analysis to study Teaching Design knowledge
needs of Chinese rural teachers in the WeChat community, and proposed
providing them training and guidance on the application of DERs. This finding
implies that rural teachers experience comparatively lower self-efficacy toward
sharing. However, teachers with high levels of self-efficacy were found to be able
to better cope with the negative consequences, such as being taken advantage of
or being criticized, as a result of playing a significant role in knowledge sharing
(Runhaar & Sanders, 2016). Furthermore, in research on virtual learning
communities (Chen, Chen, & Kinshuk, 2009), positive relationships between
college students’” web-specific self-efficacy (e.g., the capability of using the
website functions, and exploiting or exploring existing knowledge resource),
intention to share, and knowledge sharing behavior, have been found. In other
studies related to teachers’ sharing behavior or innovative behavior, similar
findings were reported (Klaeijsen, Vermeulen, & Martens, 2018; Van Acker et
al,, 2014). In short, the available studies suggest that self-efficacy exerts a strong

influence on knowledge-sharing behavior.

4.2.3 Attitude toward sharing

In the IMBP model, attitudes toward knowledge-sharing behavior are described
as determining sharing intention. This means, for example, that teachers
tend to shy away from contributing to knowledge if they think making such
contributions is worthless and unimportant. Karahanna, Straub, and Chervany
(1999) indicated that people with innovative characteristics, e.g. early adopters,
seldom see new technologies as complex or incompatible with what they do.
Rural teachers tend to have a lower level of technology acceptance than urban
teachers and may have a very negative attitude to emerging DERs and related
sharing behavior. In a study conducted in Taiwan, Chen (2011) found teachers’
attitudes toward knowledge sharing to be an important predictor of knowledge-
sharing intention. In addition, positive attitudes are seen as significant factors
in enhancing teachers’ knowledge-sharing behavior. For instance, Zhang and

Liu (2019) found that the more valuable online-sharing behavior was perceived
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by teachers, the more efforts they made towards online learning. However, it is
noteworthy that negative attitudes of pursuers have been found to discourage

participation in online knowledge sharing (Hew & Hara, 2007).

4.2.4 Subjective norm toward sharing

Subjective norm shapes individuals’ intention to conduct a behavior. This
means that teachers who feel more pressure from important people will be
inclined to have a stronger sharing intention (Ryu, Ho, & Han, 2003). In recent
research it has been found that subjective norm predicted college students’
intention to share knowledge (Arpaci & Baloglu, 2016). However in a study
conducted by Jolaee, Nor, Khani, and Yusoff (2014) subjective norm toward
knowledge-sharing behavior did not influence intention among academic staff
in universities. Several studies have considered subjective norm as a direct
antecedent of sharing behavior. For example, a study regarding knowledge
sharing in online Q&A communities found reciprocity norm to be a vital factor
in predicting users’ knowledge contribution (T. Guan et al. 2018). However,
in many other studies, low contributions of subjective norm with regards to
predicting general behavior have been reported (Hagger, Chatzisarantis, &
Harris, 2006; Kreijns et al,, 2014).

4.2.5 Sharing intention, environmental affordances and constraints

Behavioral intention is considered to be one of the most critical components in
research within the domain of sharing behavior. Among rural teachers, teachers
with degrees above the undergraduate level were more willing to engage in
online knowledge sharing (Gao & Sun, 2019). Based on the percentage of
advanced-degree teachers, teacher quality in China is less favorable among
rural schools (Yang, Zhu, & MacLeod, 2018), meaning that urban teachers
outperform their counterparts in rural schools in terms of sharing intentions.
In a study on determinants of sharing knowledge, Chen (2011) found that high
school teachers’” knowledge-sharing intention affected their actual behavior of
sharing their own knowledge. Likewise, the results of Bock and Kim’s (2002)
study showed that knowledge-sharing behavior was directly explained by an
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individual’s intention, but only 1.4% of the knowledge-sharing behavior was
explained. Although the potential impact of behavioral intention on teachers’
contributions to knowledge sharing has been identified in the available research,
evidence from other studies seem to contradict the impact of behavioral
intention. For example, Kuo and Young’s (2008) in longitudinal study testing
four competing models for studying knowledge-sharing behavior, found that
an intention-behavior gap was existing in knowledge-sharing practices and
therefore these authors suggested moving beyond the construct of intention
when studying sharing behavior. Recently, based on a meta-analytic study
involving teachers, it has been argued that the usually unchallenged assumption
of a strong significant link between intention and behavior must be reexamined
by adding contextual variables as well (cf. Scherer, Siddiq, & Tondeur, 2020).
This line of thinking challenges postulations with regards to the intention-
behavior link and thus calls for including alternative proxies of teachers’ sharing
behavior, taking into account that motivated behavior may be for a large part
explained by the interaction between individual and environment or situation.
In the IMBP model, environmental affordances and constraints also are
considered as factors that influence behavior. With regards to sharing behavior
within and outside school two environmental variables might be relevant. The
first important environmental variable is sharing climate in schools. According
to Bock et al. (2005), climate refers to a specific contextual situation associated
with individuals’ perceptions. Research has consistently shown that positive
relations between organizational climate and effective knowledge sharing
exist in organizational climates where embracing new ideas and learning from
failure are emphasized (Al-Kurdi, El-Haddadeh, & Eldabi, 2020; Taylor &
Wright, 2004). Similarly, it was found that in a professional community where
teachers were respectful and responsible with regards to their online behavior,
teachers were encouraged to share high-quality resources (Trust, 2017). A
similar concept to climate is culture which refers to evolved context and is often
delved into qualitative studies (Bock et al., 2005). Teachers in rural schools
in many countries faced a significantly much lower collaborative culture than
their colleagues in cities (OECD, 2020). Because research has shown that
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organizational culture alone cannot promote sharing (Hislop, 2009), informal
activities or environments may be important to fostering a knowledge-sharing
climate (Hou et al., 2010), and such events and atmospheres could be realized
by administrators through organizing open discussions, seminars, or workshops
(Lee, Shiue, & Chen, 2016).

Another important environmental variable is work pressure. Work pressure
is characterized as aspects of a job such as workload and the work pace that are
perceived as quantitatively challenging (Jansen in de Wal et al., 2020). TALIS
2018 also reports on the difference in work pressure perceived by teachers
who work in different geographical areas and it was found that rural school
teachers were less likely to feel stressed than their colleagues in urban schools
(OECD, 2020). Many studies have identified that work pressure is an important
determinant of teachers’ sharing behavior, either by promoting teachers to share
teaching materials with colleagues (Kwakman, 2003) or by preventing them
from engaging in online knowledge-sharing communities of practice (Hew &
Hara, 2007). This raises the question whether work pressure can be regarded as
a threat or a challenge for teachers regarding sharing DERs (see e.g., Crawford,
LePine, & Rich, 2010; Evers, Van der Heijden, Kreijns, & Vermeulen, 2016).

4.2.6 This study

The current study aims to increase knowledge of factors influencing DER-
sharing behavior among rural school teachers. Based on the literature with
regards to sharing behavior of teachers, and drawing on the IMBP model, we
have developed the research model that guided our study (see Figure 4.1).
Within the context of this research, the list of determinants is extended with
motivation, since the literature indicates that teachers’ sharing behavior cannot
be fully understood without taking individuals’ underlying motivation into
consideration (Leonard, Beauvais, & Scholl, 1999). In addition, inspired by
the distinction between interpersonal knowledge sharing and internet-based
sharing through a database made in the study of Van Acker et al. (2014), we
derive the relative effects of the determining factors for knowledge sharing in

two different contexts: sharing with colleagues within their school and sharing
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Self-efficacy

Sharing intention

Sharing behavior

Subjective norm

Figure 4.1. The proposed research model.

[ Sharing climate] [ Work pressure]

with others outside their school. As mentioned earlier in the section 2.2, because
of the high correlations between knowledge and skills and self-efficacy, we left
out knowledge and skills and only included self-efficacy.

Given that motivation and sharing behavior are the main constructs, we have
formulated the following main research question: How is motivation related to
DERs-sharing behavior within and outside school?

To answer the main research question, in a stepwise approach the following
sub-questions were answered.

RQ1 (a-e). Is motivation related to each of the dispositional variables (a)
self-efficacy, (b) attitudes, and (c) subjective norm, (d) sharing intention within
school, and (e) sharing behavior within school?

RQ2 (a-e). Is motivation related to each of the dispositional variables (a)
self-efficacy, (b) attitudes, and (c) subjective norm, (d) sharing intention, and
(e) sharing behavior outside school?

Moreover, since the link between intention and behavior remains
questionable, the relationships between sharing intention and sharing behavior

was examined, together with environmental variables.
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RQ3 (a-c). Is (a) sharing intention, (b) sharing climate, and (c) work
pressure related to sharing behavior within school?

RQ4 (a-c). Is (a) sharing intention, (b) sharing climate, and (c) work
pressure related to sharing behavior outside school?

According to IMBP, distal variables (e.g., motivation) are those variables
whose influences on behavioral intention are mediated by the dispositional
variables. Therefore, the following research questions were raised:

RQS. Is there an indirect effect of the motivation on the sharing intention
within school through the dispositional variables?

RQG6. Is there an indirect effect of the motivation on the sharing intention

outside school through the dispositional variables?

4.3 Methods
4.3.1 Research context
The urban-rural divide in educational access and quality has received much
attention in China and is linked to a general disparity between rural and
urban socio-economic development led by urbanization and industrialization
(Schulte, 2015). The educational gap continues to expand with large differences
in regional growth. For example, counties with a “very high” value of rurality
index are mainly located in the southwest of China with poor rural, small-town,
mountainous, and minority areas (Li, Long, & Liu, 2015). Owing to the failure
of rural areas to attract teachers and inadequate local government finances, many
rural schools employed substitute or temporary teachers who were typically less
educated and paid far less than teachers with permanent contracts. Nonetheless,
this poses a significant structural issue in rural schools where there is a mismatch
between teacher qualifications and specialist subjects (Peng et al., 2014).
Under these conditions, the national government is making further efforts
to optimize the distribution of educational resources. The “Internet Plus”
strategy to create ties between rural schools and the wider education system
is seen as an effective approach to promoting educational equity and quality
for rural compulsory education, in particular to improving the degree of access

and integration of digital resources (Qiao, 2018). Teachers in China have
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been actively encouraged in the last five years to create DERs and share these
with others, as a strategy to equip all teachers with the knowledge and skills in
the unique contexts of their practice. Ultimately, this would promote a more
balanced development of education across regions, particularly between urban
and rural areas. However, acquaintance society is still a typical characteristic of
Chinese rural societies where everyone is accustomed with others and people
do not easily accept new things (Fei, 1992).

For this study, schools located in either a village or remote town were
identified as rural schools. Since school leaders (i.e., principals and directors)
with teaching obligations are particularly common in rural areas, both school
leaders and teachers from rural schools in southwest China were purposefully
selected. Within this selection, all types of rural schools were identified, i.e.,
teaching sites and primary schools in villages, and primary schools, secondary

schools, and nine-year schools in towns.

4.3.2 Participants and procedures

The participants were teachers in primary and secondary schools in rural areas
in southwest China. First, we develop a new questionnaire by merging existing
instruments covering all factors because no such questionnaire existed in
previous studies. Some instruments also tested in the Chinese context proved
to be effective. Second, a draft questionnaire was pilot tested with eight rural
teachers in China to collect feedback on the instruments. The questionnaire has
been improved based on their input. Finally, the study adopted a convenient
sampling method to collect data with an online survey. Specifically, we recruited
participants through sending a hyperlink or QR code via WeChat to teacher
educators, rural school leaders, and teachers from the network of the first author
and participation was voluntary. We rejected questionnaire data from the same
IP address to prevent the same respondents from submitting the questionnaire
repeatedly. To allow participants to respond openly and honestly, the online
survey using an anonymous link from Qualtrics was sent directly to teachers
and school leaders and indirectly through teacher educators to ensure that more

participants involved. Completing the questionnaire took about 10-15 minutes.
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With the completion of the questionnaire, teachers gave their consent. The
data collection period lasted from October 8th to October 30th, 2019. Of the
1047 teachers approached, 709 (67.7%) returned a completed questionnaire,
exceeding the suggested sample size of 150 cases (Kline, 2005) or 10 cases per
variable (Nunnally, 1978) for the particular analyses (see section 3.3). This
sample is close to the main characteristics (age, gender, and degree) of the
distribution of the rural teacher population in China (Wu & Qin, 2019). The
above demographic data of participants are shown in Table 4.1 and additional

information is presented in Table D.1 in Appendix D.

Table 4.1. Demographic statistics of participants (N = 709).

Measures  Items Frequency Percent
Female 478 67.4
Gender ) e 231 32.6
<26 79 11.1
26-30 123 17.3
31-3§ 132 18.6
Age 36-40 102 14.4
41-45 125 17.6
46-50 73 10.3
S1-5§ 67 9.4
>S5S 8 1.1
Secondary Vocational School Education 18 2.5
Degree Three-year college Education 121 17.1
Bachelor 5SS 78.3
Master 15 2.1
4.3.3 Measures

Except for the demographic information of respondents, the questionnaire
included all the constructs in the proposed model. All measures came from
existing instruments (elaborated on below) with good validity and reliability
based on earlier studies. In order to fit the current research contexts, we made
minor modifications to the items in these instruments. To prevent semantic
biases, a Chinese researcher translated the original English instruments into

Chinese, then an English and Chinese language teacher did back translations.
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In Appendix E, we have included all items for each variable that were kept in the

final analyses.

4.3.3.1 Motivation

Motivation for sharing was evaluated with the scale of The Academic Self-
Regulation Scale (Vansteenkiste, Soenens, Sierens, Luyckx, & Lens, 2009).
The scale includes four regulations, each of which has four items. The subscale
of Intrinsic Motivation offers explanations for pleasure and interest in sharing.
The subscale of the Identified Regulation provides reasoning for the personal
value of sharing behavior. The Introjected Regulation subscale presents reasons
for sharing DERs comes with feelings of guilt, shame, anxiety, or pride. The
External Regulation subscale assesses reasons for sharing DERs to meet external
expectations. The 16 items were included with a 5-point scale scoring from 1

(absolutely inapplicable) to S (absolutely applicable).

4.3.3.2 Self-efficacy, attitude, and subjective norm

The teachers’ self-efficacy toward sharing DERs was assessed applying an
adaptation of the Technology and Teaching scale (Admiraal et al, 2017).
This scale assesses teachers’ beliefs in their abilities to share DERs. This scale
included S items which participants rated on a 5-point scale, ranging from 1
(absolutely inapplicable) to S (absolutely applicable).

The teachers’ attitude toward sharing DERs was adapted from the Attitude
toward Knowledge Sharing scale (Ryu et al., 2003). Teachers indicated to what
extent they felt a certain attitude if they share DERs. Using a S-item bipolar scale
(unpleasant-pleasant, bad-good, worthless-valuable, harmful-beneficial, and
unenjoyable-enjoyable), respondents rated several aspects of sharing DERs on
a S-point rating scale ranging from 1 to S.

The teachers’ subjective norm toward sharing DERs was measured using
the scale of Subjective Norm toward Knowledge Sharing (Ryu et al., 2003)
including S items. This scale assesses teachers’ beliefs that most colleagues may
think that they should share DERs (e.g., “Most colleagues who are important to

me think that I should share digital educational resources”). Participants scored
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on a S-point rating scale which ranges from 1 (absolutely inapplicable) to S

(absolutely applicable).

4.3.3.3 Sharing intention within and outside school

Teachers’ intention to share DERs was measured by adapting the Intention scale
(Van Acker et al., 2014). This 6-item instrument assesses teachers’ intention to
share DERs within schools and outside schools. The six items were measured

on a S-point scale, ranging from 1 (extremely unlikely) to S (extremely likely).

4.3.3.4 Sharing climate and work pressure

In order to assess sharing climate, Knowledge Sharing (Schenke et al., 2015)
including 4 items was applied. This scale assesses sharing climate in schools.
Teachers gave responses on a S-point scale ranging from 1 (absolutely
inapplicable) to S (absolutely applicable).

Teachers’” work pressure was measured by means of subscales from the
Dutch Questionnaire Social Psychological Work Demands (Van Veldhoven &
Meijman, 1994). This instrument presents 7 items measuring the frequency of
experiencing the workload and work pace. All items were scored on a S-point

scale ranging from 0 (never) to S (always).

4.3.3.5 Sharing behavior within and outside school

Teachers’ sharing behavior scale was developed by two subscales related to
sharing within school (8 items) and outside school (8 items). The instrument
assesses the frequency that teachers share DERs over the last year in the form of
electronic lesson plans, presentations, classroom videos, exercises, tests, digital
text, micro lecture/ micro video, and subject software and tools. The sixteen

items were scored on a S-point scale, ranging from 1 (never) to S (always).

4.3.4 Data analyses
Four steps were taken for data analysis. Firstly, two exploratory factor analyses
(EFA) using IBM SPSS 25 were used to examine the underlying structure of

motivation (including four regulations) and dispositional variables (i.e., attitude,
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subjective norm and self-efficacy). Second, confirmatory factor analyses (CFA)
using Mplus 8.3 (Muthén & Muthén, 1998-2017) was applied to test data for
measurement models. Based on these data, we obtained the internal consistency
using Cronbach’s alpha, two reliability indices of the coefficient of Composite
Reliability (CR), and the Average Variance Extracted (AVE) (Fornell & Larcker,
1981), and the discriminant validity using the Pearson correlations between
variables. Third, to answer RQ1-RQ4, we employed a structural equation
modeling (SEM) with maximum likelihood (ML) estimation. We chose SEM
as the main analyses because it is the most suitable approach to test the strength
of relationships among latent constructs (Kline, 2005). Finally, to answer RQS-
RQ6, we performed the mediated relations using a bias-corrected bootstrapping
of 5000 samples (Preacher & Hayes, 2008).

In the two-step approach to build a SEM model, the following fit indices
were used: chi-square (x?), chi-square divided by degrees of freedom (¥x*/df),
the comparative fit index (CFI), the Tucker-Lewis index (TLI), the root mean
square error of approximation (RMSEA), and the standardized root mean
square residual (SRMR). Value of chi-square divided by degrees of freedom is
smaller than S is considered an acceptable fit (Carmines & Mclver, 1981). For
both comparative fit index (CFI) and Tucker-Lewis index (TLI), values greater
than 0.90 show good fit for the structural model (Kline, 2005). Values less than
0.08 for RMSEA and SRMR exhibit an acceptable fit (Hu & Bentler, 1999).

4.4 Results

4.4.1 Preliminary analyses

Prior to conducting the EFA, Kaiser-Meyer-Olkin (KMO) measure of sampling
adequacy and Bartlett’s test of sphericity was employed to check the suitability of
the analysis. Hutcheson and Sofroniou (1999) suggest that KM O values should
be above 0.5. The KMO values for the data sets of motivation and dispositional
variables were 0.853 and 0.93S respectively, yielding that the sampling was
sufficient. The x* value of Bartlett’s sphericity test for the data set of motivation
was 4699.02 (p < 0.001, df = 120) and for the data set of dispositional variables
was 6844.82 (p < 0.001, df = 120). Both results confirmed the appropriateness
of the EFA.
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We used principal components analysis (PCA) with Oblimin rotation
and looked for eigenvalues greater than 1.0, and items with factor loading
values below 0.4 on their own scales or above 0.4 on each of the other scales
were removed. 16 motivation items were entered into an EFA, yielding three
indicators of motivation: 1) external regulation, 2) introjected regulation, and 3)
identified regulation and intrinsic motivation. These factors explained 60.82%
of the total variance. In addition, all items from subjective norm were dropped
after the PCA on all items from dispositional variables. Thus, subjective norm
was removed from the research model and two retained factors of attitude and

self-efficacy were extracted explained 65.33% of the total variance.

4.4.2 Measurement model
To simplify the model, we used three sub-constructs as indicators of motivation.
However, the CFA did not support a model with three first-order factors linked
to a single second-order factor representing overall teachers’ motivation, as a
negative residual variance was found for the indicator introjected regulation.
Moreover, it is difficult to explain the meaning of the higher-order factor
(motivation). Therefore, we decided to delete introjected regulation from the
model and only include two first-order factors in which external regulation
was regarded as external motivation, and intrinsic motivation and identified
regulation were seen as internal motivation. The aforementioned relationships
were adjusted, resulting in the final model presented in Figure 4.2. The final items
and supporting citations appear in Appendix E

For the within school model, the CFA included 8 latent variables and 26
indicators. For the outside school model, the CFA included 8 latent variables and
28 indicators. Table D.2 in Appendix D presents the remaining constructs and
items, and the analysis results show acceptable convergent validity and internal
reliability of the measurement model. The standardized factor loadings of all
the items in the measurement range from 0.64S to 0.919, and all are significant
at the p < 0.001 level. The composite reliability (CR) values are larger than 0.7,
confirming all constructs have good reliability. The average variance extracted

(AVE) values for all constructs are above 0.5, supporting the convergent validity
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Self-efficacy

Sharing intention

Internal
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Sharing behavior
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Figure 4.2. The revised research model.

(Hair, Ringle, & Sarstedt, 2011). In addition, all the Cronbach’s values are
larger than 0.7, indicating all constructs have appropriate internal consistency
(Nunnally, 1978).

Table 4.2 lists means, standard deviations, and discriminant validity of
constructs. The findings showed that the square roots of the AVEs exceeded the

correlations between any two constructs, proving discriminant validity.

4.4.3 Sharing behavior within and outside school

To answer RQ1-RQ4, we performed a SEM to examine the relationships
between constructs (Figure 4.2). For the within school model, the indices
showed that the model matches the data well, x*= 1009.447, df = 278, x*/df =
3.631, CFI=0.921, TLI = 0.908, RMSEA = 0.061, SRMR = 0.070. In addition,
the indices for the outside school model also indicated that the model fits well
with the data, x*= 1067.695, df = 329, x*/df = 3.24S, CFI = 0.934, TLI = 0.924,
RMSEA = 0.056, SRMR = 0.064. Table D.3 in Appendix D presents the results
of path analysis, and Figure 4.3 and Figure 4.4 show the direct effects between

constructs for both within and outside school respectively.
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Figure 4.3. Results of the structural model within school. ***p < 0.001, **p < 0.01,
*p <0.08.
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Figure 4.4. Results of the structural model outside school. ***p < 0.001, **p < 0.01,
*
p <0.0S.
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4.4.3.1 Sharing behavior within school

Regarding RQ1 of the within school model, internal motivation positively
predicted self-efficacy (B = 0.587, p < 0.001), attitudes (B = 0.790, p < 0.001)
and sharing behavior within school (f = 0.274, p = 0.003), but had a non-
significant effect on sharing intention within school (B = 0.078, p = 0.282). In
addition, external motivation only negatively predicted attitudes (f = -0.172,
p < 0.001) and sharing behavior within school (f = -0.104, p < 0.001), but
had a non-significant effect on self-efficacy (B = 0.029, p = 0.494) and sharing
intention within school (B = -0.022, p = 0.548). Regarding RQ3 of the within
school model, sharing intention (f = 0.073, p = 0.300), sharing climate (B =
0.122,p=0.070), and work pressure (p = 0.028, p = 0.495) did not significantly
predict sharing behavior. The proportions of explained variance for the within
school model were 34.9% for self-efficacy, 62.5% for attitude, 57.4% for sharing

intention, and 33.1% for sharing behavior.

4.4.3.2 Sharing behavior outside school

Regarding RQ2 of the outside school model, internal motivation positively
predicted self-efficacy (p = 0.583, p < 0.001), attitudes (p = 0.787, p < 0.001),
and sharing intention outside school (f = 0.216, p = 0.003) and sharing behavior
outside school (B = 0.318, p < 0.001). Furthermore, external motivation
negatively predicted both attitudes ( =-0.172, p < 0.001) and sharing behavior
outside school (B =-0.092, p = 0.036), but had a non-significant effect on self-
efficacy (B = 0.030, p = 0.473) and sharing intention outside school (p =-0.038,
p = 0.311). Regarding RQ4 of the outside school model, sharing intention
(B = 0.118, p = 0.043) and sharing climate (B = 0.139, p < 0.025) positively
predicted sharing behavior, but work pressure (f = 0.017, p = 0.668) did not.
The proportions of explained variance for the outside school model were 34.5%
for self-efficacy, 62.0% for attitudes, 51.6% for sharing intention, and 28.2% for

sharing behavior.

4.4.4 Mediated relations
Lastly, the mediation analysis was applied to answer RQS5 and RQ6. Mplus 8.3
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computed the indirect effects of mediated relations, with a 95% confidence
interval using the bias-corrected bootstrap method. The results of the mediating
effects within school model and outside school model are summarized in Table
D.4 in Appendix D.

4.4.4.1 Mediated relations within school

Regarding RQS of the within school model, the results revealed that the indirect
effect of internal motivation on sharing intention through two mediators of
attitudes and self-efficacy was statistically significant (B = 0.691, 95%CI [0.470,
1.065]). Furthermore, the effect of external motivation on sharing intention
within school was significantly mediated only by attitudes (B = -0.060, 95%CI
[-0.131,-0.018]).

4.4.4.2 Mediated relations outside school

Regarding RQ6 of the outside school model, the mediating role of self-efficacy
between internal motivation and sharing intention outside school (B = 0.496,
95%CI [0.350, 0.721]) was confirmed. However, the data did not support the
mediation between internal motivation and sharing intention outside school via
attitudes (B = 0.057, 95%CI [-0.362, 0.260]). Moreover, the indirect effect of
external motivation on sharing intention outside school through self-eflicacy
(B = 0.019, 95%CI [-0.057, 0.088]) and attitudes (B = -0.009, 95%CI [-0.051,
0.047]) was not significant.

4.5 Discussion

Motivational factors were introduced into the integrative model of behavior
prediction. The findings contribute to our knowledge of the factors for explaining
sharing behavior in two contexts: DERs-sharing behavior within school and
outside school. Different factors were found to be related to rural teachers’
sharing behavior in the two contexts. Self-efficacy had a positive and relatively
strong effect on sharing intention and sharing behavior in both contexts.
Another important positive predictor of sharing intention within school was

found to be attitude, but it was a negative predictor of sharing behavior outside
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school. One possible explanation may be that without trusting the receiving
party, individuals are unlikely to share their hard-earned knowledge (Akosile &
Olatokun, 2020; Norulkamar & Hatamleh, 2014).

Since this research’s main purpose is to better understand the relationships
between motivation and behavior in two contexts, we illustrate the main
findings of the study below. First, among the motivational factors, in this study
it was found that both internal motivation and external motivation significantly
influenced attitudes, as well as sharing behavior within or outside school.
However, internal motivation positively influenced whereas external motivation
negatively influenced both attitude and sharing behavior. The outcome that
internal motivation was significantly and positively related to sharing DERs is
in line with the results of Jansen in de Wal et al. (2020). These authors showed
that autonomous motivation including intrinsic motivation and identified
regulation was significantly and strongly related to Dutch teachers’ performance
in professional learning activities. The finding that external motivation was
negatively rather than positively related to sharing behavior coincides with
previous research conducted in 27 companies across 16 industries showing that
extrinsic rewards were negatively related to attitude towards knowledge sharing
(Bock et al., 2005). Similarly, recent research by Akosile and Olatokun (2020)
concluded that external motivation (i.e., reward system) is only a weak incentive
for long-term knowledge sharing among academics. Compared with Chinese
urban areas, in rural areas with higher avoidance of uncertainty and power
distance (Fei, 1992), regulations may contradict the fulfillment of teachers’
psychological needs and social rewards might be viewed as empathy rather
than autonomy. Therefore, these results suggest that, at least in the Chinese
rural school context, favorable individual attitudes toward sharing behavior
and actual behavior may be hindered by external expectations but promoted by
internal motivation.

Second, intention and sharing climate were only found to be significantly
associated with sharing behavior outside school, not with sharing behavior
within school. Although intention is believed to be a good determinant of

behavior, the result that sharing intention within school was not associated with
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sharing behavior within school is similar to findings from another study (Wang
etal.,, 2019) conducted in Western China. These authors showed that data from
rural teachers’ self-reported questionnaires did not support the hypothesized
effect of intention on the use of DERs in teaching practices based on IMBP.
This direct effect challenges the assumptions of the IMBP with regards to the
intention-behavior relationship. More research is necessary to measure the
relationship in this regard.

Sharing climate in this study was only found to have a positive relationship
with sharing behavior outside school. This finding directly contradicts recent
research regarding knowledge sharing among academics, which found that
organizational climate was the strongest predictor for knowledge-sharing
behavior in higher education (Al-Kurdi et al., 2020). In addition to the different
research settings, another possible explanation for this finding may be that
due to a rigid hierarchical structure educational system, the Chinese teacher
community has a mistake-free culture, which may result in teachers refraining
from sharing knowledge with their colleagues (Kuo & Young, 2008). Research
also showed that positive organizational culture alone might not promote
knowledge sharing (Hislop, 2009). However, the relative autonomy of the
teacher regarding sharing outside school may promote teachers’” involvement
in open sharing DERs. These findings extend the current literature by exploring
the effect of sharing climate on knowledge sharing. Although Bock et al. (2005)
found that team climate directly affected knowledge sharing, they only used the
intention to share knowledge as the dependent variable.

Moreover,and unexpected, the finding that work pressure did not significantly
influence sharing behavior in both contexts, is in line with the results of Jansen
in de Wal et al. (2020), who have noted that work pressure has no effects on
secondary school teachers’ performance in professional learning activities.
This finding suggests that work pressure is two facets of the same coin in the
influence on sharing behavior, for example, some teachers may feel too much
workload to engage in other activities while others may appraise job demands as
learning opportunities that trigger active actions. Furthermore, work pressure

varies with school locations in China, depending on class size and the number
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of subjects teachers teach. For example, because small rural schools in villages
suffering the shortage of teachers teaching minor subjects, teachers in these
schools devote more of their time to classroom teaching compared to urban
teachers. On the other hand, due to the rapid urbanization, teachers in urban
schools with a relatively larger class size normally take on more responsibilities
at work than teachers working in towns.

Finally, the mediation results reveal that for sharing within school, teachers
who were more internally motivated showed relatively higher sharing intention
within school because they had a higher level of self-efficacy and attitudes;
teachers who were more externally motivated showed relatively lower sharing
intention within school because they experienced more negative attitudes.
In addition, for sharing outside school, teachers who were more internally
motivated showed relatively higher sharing intention outside school because
they had a higher level of self-efficacy. In the IMBP, all relationships between
all motivational variables and intention are supposed to be mediated through
the dispositional variables. However, this assumption is only supported for the
relationships between the internal motivation and sharing intention within
school context. Similarly, Hagger et al. (2006) found that attitude and perceived
behavioral control to be significant mediators between autonomous motives and
intention. Except for different motivation effects, the results of the mediation
analysis have significant theoretical implications for the body of knowledge
about the different mediating relationships between within and outside
school contexts. This research supports Leonard et al’s (1999) suggestion that
self-concept-based motivation should be included when understanding the
consistency and variability in individual behavior across contexts. Moreover,
both findings from two contexts revealed the relative importance of self-efficacy

in promoting sharing intention.

4.6 Limitations and future directions
Although this research has provided valuable insights into factors affecting
sharing behavior regarding DERs by rural teachers, there are some limitations

in this study. First, we used self-report frequency scales to obtain teachers’
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actual DERs-sharing behavior, which provides a limited understanding of the
quality of the behavior. Future case studies using online monitoring systems to
analyze teachers’ sharing behavior may provide more in-depth understandings
of effective knowledge sharing. Secondly, because the research context was
limited to rural areas in China, generalizing the results of this study to larger
populations should be done with caution. Future studies could test the research
model in other countries or knowledge-sharing contexts to build a more robust
conclusion. Third, based on our findings and together with Scherer et al. (2020),
we argue that the intention-behavior link may not be positive and significant
in all situations, which means that including alternative sources of information
about the behavior variable (e.g., log file data) is needed to further investigate
sharing behavior. Furthermore, since the effect of different environmental
variables varies, future research should include more environmental variables
affecting teachers’ sharing behavior, such as perceived organizational support
for knowledge sharing. Finally, many online sharing platforms exist and each
platform has its own characteristics and attributes. Future research should focus
on teachers’ sharing behavior on different online sharing platforms. This study
provides a general analysis of sharing behavior within and outside school which
is the first and an important step for differentiating among the various situations

where teachers share their DERs.

4.7 Conclusions

This study addresses the gap in the literature on rural teachers’ sharing behavior
regarding DERs, using the two-step SEM to investigate the motivation-behavior
relationship in two contexts. Firstly, both internal motivation and external
motivation were related to attitudes and sharing behavior within or outside
school but in a different way. Secondly, intention and sharing climate only had
a positive relationship with sharing behavior outside school and work pressure
was not related to sharing behavior in both contexts. Finally, attitudes mediated
the relationships of internal motivation and external motivation with sharing
intention within school, and self-efficacy mediated the relationship between

internal motivation and sharing intention outside school.
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The research provides several contributions to the literature. The unique
theoretical contribution is providing a comprehensive understanding of
teachers’ sharing behavior regarding DERs by introducing the concept of
motivation in IMBP. While there are studies taking into account motivational
factors for the adoption of technology (see e.g., Fathali & Okada, 2018; Khan
et al., 2018; Nikou & Economides, 2017; Safa & Von Solms, 2016), no such
study exists in the context of teachers’ sharing behavior regarding DERs in
primary and secondary education. Our study offers a further explanation for
findings by Bock et al. (2005) who found that extrinsic rewards had a negative
effect on attitudes toward sharing knowledge. Unlike people in cultures where
knowledge sharing is encouraged, external incentives discourage teachers in
rural schools with less focus on collaboration and on embracing new things to
form a positive attitude and share DERs. Moreover, although several studies
adopted motivational factors from interpersonal relationships (Al-Kurdi et al,,
2020; Singh, 2019; T. Guan, et al. 2018), we examined the interaction between
the individual and the environment that can lead to behavior.

From the empirical perspective, this study helps to identify the key motives
and obstacles in the early stages of knowledge sharing based on rural teachers’
own perspectives. Unlike previous studies focusing on only one context of
teachers’ general knowledge sharing behavior (Akosile & Olatokun, 2020), this
study explores the motivation-behavior relationship in the context of DERs-
sharing both within and outside school. The findings complement the study of
Van Acker et al. (2014) in which Open Educational Resources (OER) sharing
behaviors of teachers in two situations were compared. This research highlights
important reasons why teachers in rural school context share (because of
internal motivation) or not share DERs (because of external motivation) as
well as identifies two mediators (self-efficacy and attitudes) to improve DERs
sharing. This indicates that the higher the internal motivation rural teachers
have and the higher level of self-efficacy, the more they contribute their DERs.
It is also important to emphasize that the role of variables in the research model
might vary from context to context. Comparing these insights to distinguished
contexts may contribute to the sharing of DERs in rural schools and to making

DERs more contextualized and to enhancing new ways of teaching and learning.
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Thisresearchofferspracticalimplicationsto establish conditions thatstimulate
knowledge sharing in various contexts. Some suggestions are presented below.
In schools, adjustments could be made with regards to the types of incentives
used for stimulating knowledge sharing, for example, by moving from a focus on
high organizational expectations to stimulating individuals’ interests in sharing
knowledge. Additionally, these conditions should include removing obstacles
(e.g., individuals’ concerns of losing their unique competitive advantages. As
Joo, Lim, and Kim (2016) pointed out, teachers’ emotions should be deemed
vital to their use of technology. In addition to this, technical and pedagogical
support in sharing in the formal training sessions are also needed. Observing
others who effectively share is another way to boost teachers’ self-efficacy
(Instefjord & Munthe, 2017). Efforts aimed at creating a collaborative school
climate by communities of practices may also help increase actions, particularly
in the outside school setting (Yang, Yu, & Chen, 2019).
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