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Abstract
With the ease of using information technology tools, the explosive growth of smart-
phone applications (apps), and the rise of learning communities on social media, 
the acceptance of learning communities has become one of the most significant 
challenges for higher education institutions in Taiwan. In order to better under-
stand teachers’ collaborative performance inlearning communities, this study em-
ploys the cognitive dimension (opportunism) andinternal tension dimension (e.g. 
rising expectation, relationship burden) as restrictive factors; on the other hand, it 
uses emotional support, sense of belonging, and interpersonal altruism as facilitat-
ing factors; and community interaction, relationship performance, and collaborative 
performance as endrogenous factors. With a cross-sectional survey method and a 
quantitative approach, this study further dives into the collaborative performance 
of professional learning communities. A total of 157 teachers (87 male and 70 
female) were surveyed, and a structural equation modeling approach was used. It 
was found that social media learning communities have done better than previous 
courses of field learning in unrestraining learning styles and increasing the breadth 
of knowledge. Facilitating and restrictive factors led to the rearrangement of the 
entire knowledge contribution process, enabling new configurations of individuals, 
members, and community. Moreover, community interactions are important driv-
ers of relationship and collaboration performance supported by empirical data. The 
findings offer guidelines for policymakers and educators who evaluate teachers’ col-
laborative performance and relationship performance to promote teaching efficiency 
and effectiveness by incorporating cyberethics in educational activities.
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1  Introduction

In the past, teachers’ professional development mainly involved improving their pro-
fessional skills and mastering new teaching strategies, with teachers being positioned 
as knowledge recipients. More recently, the availability of training through online 
environments has allowed for the sharing of professional knowledge and resources, 
expressing opinions, and connecting with colleagues. This new form of professional 
learning style, which is more flexible and responsive to new fields, has enabled teach-
ers to enhance their professional growth beyond earlier constraints (Abdigapbarova 
& Zhiyenbayeva, 2022; Aubusson & Schuck, 2013; Ping et al., 2018; Schuck et al., 
2013; Tam, 2015; vanOostveen et al., 2019; Xue et al., 2021). Concurrently, the 
role of teachers has changed from delivering knowledge to generating professional 
content, necessitating the need to produce knowledge content through collaboration 
and independent exploration (Cameron et al., 2013; Hutchison & Colwell 2012; Pre-
stridge, 2019). Social media-based online communities has enabled teachers to par-
ticipate in even more self-directed learning opportunities depending on their personal 
interests, unhindered by spatiotemporal limitations.

The broad scope of professional knowledge and increasing complexities associ-
ated with topic knowledge require teachers to adopt a highly personalized and coop-
erative learning model, as well as the practical operations of collaborative learning 
(Frei-Landau et al., 2022; Garcia, 2021; vanOostveen et al., 2019; Yadegaridehkordi 
et al., 2019; Zalavra & Papanikolaou, 2022). This consequently allowed them to 
focus their efforts on collaborative learning and professional development in order to 
transform real and context-based ideas into next generation course plans. According 
to Nguyen et al., (2022), collaborative community learning integrates three aspects: 
technology, teaching, and content/knowledge. Moreover, for computer-supported 
collaborative learning (CSCL) in a learning community, the collaborative learning 
process includes personal knowledge exploration, community interaction processes, 
knowledge development about learning groups, and knowledge creation in small 
Internet-based groups. The collaborative learning cultivates learners’ cognitive think-
ing during the process of interpersonal communication, maintains their community 
participation during the group discussion process, and builds knowledge through 
community interactions (Aubusson & Schuck, 2013; Damşa, 2014; Nguyen et al., 
2022; Schuck et al., 2013; Tam, 2015). In-depth exploration of knowledge may trig-
ger interactions among learning partners who further promote knowledge building 
within the learning group. This collaborative learning process commences usually 
when learners undertake research on a common topic or problem and identify infor-
mation related to the topic of discussion.

Pusey & Sadera (2011) founded that education on cyberethics must emphasize 
both theory and practice. Continuous technological innovations have widened the 
gap between improper online behaviors and the law, but in the courses of cybereth-
ics, the legal content being taught often lags behind current Internet misconducts. 
Most scholars in this area have tended to focus on ethical education, norms in codes 
of ethics, and the improvement of information literacy (Paris et al., 2013; Sanger & 
Osguthorpe, 2011; Warnick & Silverman, 2011). These are used as countermeasures 
to deal with and correct students’ inappropriate Internet behaviors in terms of number 
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and frequency. However, cyberethics education must better integrate the technologi-
cal environment and cross-domain learning. Teachers must respond to the needs in 
this area through their own professional growth and training. In addition to absorbing 
new knowledge, teachers in community learning groups must share or compare infor-
mation on problems, discover and explore Internet misconducts and misconceptions, 
and examine the consistencies or inconsistencies between law and misconduct. In 
this sense, teachers’ professional development becomes a key factor for their per-
sonal growth and the success of cyber-ethical education (Tsiotakis & Jimoyiannis, 
2016; van den Bergh et al., 2015). During the teaching period, working with an online 
learning communities can be a useful strategy for teachers to enhance their profes-
sional knowledge and practice (Abdigapbarova & Zhiyenbayeva 2022; Özüdoğru, et 
al., 2022; Ping et al., 2018; Tzanavaris et al., 2021; vanOostveen et al., 2019; Xue et 
al., 2021). Scholars have considered that teachers in learning community can embark 
on this collaborative learning process to enrich their professionalism in response to 
teaching needs (Aldosemani, 2020; Nelimarkka et al., 2021; Shek et al., 2021). By 
promoting effective community interactions, online collaborative learning supports 
the processes of knowledge acquisition, sharing, and reflection, as well as the mutual 
sharing of experiences and the co-building of knowledge (Ng et al., 2022; Nguyen et 
al., 2022; Yadegaridehkordi et al., 2019).

Relationship performance during interactions reflects more than varying degrees 
of contribution in terms of community and cognitive inputs (Tirado et al., 2015): 
learners can also synthesize, criticize, and reflect on other participants’ ideas. There 
is a close connection between community interactions and cognitive participation in 
a group, which acts as a key driving force for group members to continue interacting 
within an active participation environment (Nguyen et al., 2022; Yücel & Usluel, 
2016; Tirado et al., 2015) put much emphasis on the importance of community inter-
actions and on the need to explore mutual connections among group partners in order 
to improve the quality of collaborative learning. Nguyen et al., (2022) also found that 
in an asynchronous learning environment, there were positive correlations between 
network cohesion and centralization and the frequency of interaction and knowledge 
creation. In this study, individuals’ positive and negative perspectives on professional 
learning communities are used to examine not only the variations in the degree of 
community interactions and participation but also their impact on both teachers’ com-
munity relationship performance and collaborative performance.

Research has shown that when individuals learn with the support of socially 
shared regulation (SSR) technological tools, they are aware of their emotions and 
motivations, which facilitates their learning process (Burdan & Kearney, 2017; 
Järvelä et al., 2016; Jiang et al., 2016). They can also use information technology 
tools for self-regulation to promote their learning (Azevedo & Gašević 2019; Ban-
nert & Reimann, 2012, Tour, 2017) and create new platforms for communication and 
interactions. Collaboration among members can ensure the effective building of pro-
fessional knowledge (Al-Samarraie & Saeed 2018; Özüdoğru, et al., 2022; vanOost-
veen et al., 2019; Zalavra & Papanikolaou, 2022). All these experiences help increase 
interactions among learners, improve their problem-solving skills, and enhance their 
professional knowledge. Through the activities, individuals can share knowledge and 
address issues that occur during knowledge exchanges. In order to understand teach-
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ers’ usage of virtual learning communities and collaborative performance, this study 
aims to address the following research questions (RQs):

RQ1  Within educational courses on cyberethics, teachers have formed online collab-
orative learning groups for professional growth. What are the factors in collaborative 
learning that lead to the formation of positive and negative emotions?

RQ2  How do those positive and negative emotions further influence the community 
learning performance chain (community interaction, relational performance, and col-
laborative performance)?

In this study, individuals’ perspectives on socioemotional opinions and the resul-
tant differences in the degree of community participation were studied, examined, 
and then integrated with the individuals’ positive and negative perspectives on col-
laborative learning. Through self-reporting by teachers in learning communities for 
professional growth, the impacts of positive and negative emotions arising from col-
laborative learning on group interactions, relationship performance, and collabora-
tive performance can be verified.

2  Literature review

Teachers’ professional growth is different from students’ learning processes, and it 
goes beyond the teaching of professional knowledge and problem solving. In this 
study, the literature review is divided into three subsections and research hypotheses, 
including a discussion on the “positive” and “negative” outcomes of collaborative 
learning and a socioemotional selectivity theory.

2.1  Linking collaborative learning activities with “positive” outcomes

Learners’ positive emotions effectively increase their participation rates, and emo-
tions such as curiosity, excitement, and enjoyment help them remain engaged in the 
course and stay persistent (Al-Samarraie & Saeed, 2018; Özüdoğru, et al., 2022; 
vanOostveen et al., 2019; Zalavra & Papanikolaou, 2022). However, negative emo-
tions such as boredom, weariness, and anxiety have the opposite effect (Linnenbrink-
Garcia et al., 2011; Tzafilkou et al., 2021). When learners subjectively believe that 
learning activities can be controlled and that learning tasks are valuable, they will 
have more positive emotions and curiosity, while the level of their anxiety and other 
negative emotions will be reduced. As learners reflect on their collaborative learn-
ing behaviors, their emotional states are feedback symbols of learning outcomes. 
Scholars have indicated that during the process of collaborative learning, positive 
emotions are the best predictors of learning participation and task performance (Butz 
et al., 2016; Tzanavaris et al., 2021). In an online CSCL environment, emotional 
awareness—self-awareness, group awareness, and learning reflection—has shown 
differences between the genders (Avry et al., 2020). Online professional learning 
community platforms often lead to better integration of the learning process and accu-
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mulation of community knowledge content (Järvelä & Bannert, 2019; Nelimarkka et 
al., 2021). In particular, Tour (2017) argued that professional learning is socialized 
and that an active learning process can be conducted through the learning community 
platform when learners can take advantage of personal knowledge and opportunities 
to help others. Doing so not only maintains and strengthens relationships among the 
members, but also improves their performance at collaborative learning (Carpenter 
& Krutka, 2015; Chuang, 2016; Kelly & Antonio, 2016; Tzanavaris et al., 2021; 
vanOostveen et al., 2019). Within the structure of learning community and the culture 
of sharing, learning outcomes are enhanced and teachers’ professional qualities are 
improved, given the emphasis on the concept of “collaboration, sharing, and support” 
(Carpenter & Krutka, 2015; Nelimarkka et al., 2021).

2.2  Linking collaborative learning activities with “negative” outcomes

Agrawal & Krishna (2021) proposed that individuals are becoming lonelier and 
having communication apprehension due to psychological stress in online learning 
environment, especially when the current pandemic prevails. Failure to maintain 
relationships also has negative effects on subsequent learning outcomes. According 
to Tzafilkou et al., (2021), negative emotions affect both motivation and knowledge 
improvement, and boredom can make individuals refuse to participate in online col-
laboration with peers. Lavoué et al., (2015) observed the moment of self-reflection 
after collaborative activities had ended and found that learners’ expectations for their 
learning partners tend to increased, especially in conflict situations: those involved 
needed to make learning adjustments and modulate their learning status. Tzafilkou et 
al., (2021), who observed the interactions of 116 college students during COVID-19 
crisis, noted that a large amount of information contained in the fully remote course 
had caused anxiety and frustration, leading to negative emotions that obstructed col-
laborative learning. The findings of Siemon et al., (2019) indicated that the rising 
expectations of virtual teams may lead to dependence, and even overdependence, on 
interpersonal relationships. When there is a rise of opportunistic atmosphere in learn-
ing community activities, learners must prevent negative emotions from happening, 
in order to maintain the performance of community relationship.

2.3  Socioemotional selectivity theory

Carstensen’s (1995) socioemotional selectivity theory (SST) explains changes related 
to social behaviors and their durations from the perspectives of affective states and 
interpersonal interactions. SST links individuals’ perception of time with their selec-
tion and pursuit of goals. Selectively narrowing down community interactions is 
adaptable and can maintain or even intensify relationships with close friends (Dela-
hunty et al., 2014; Hod & Katz, 2020; Jarvelä et al., 2000). In contrast, short durations 
often result in prioritizing affective states and goal satisfaction, including feeling 
good and having the motivation to obtain emotional meaning from life (Carstensen, 
2006; Delahunty et al., 2014; Isohätälä et al., 2020). After members have satisfied the 
general goals of acquiring knowledge or establishing new community relationships, 
emotional regulation becomes the main motivation. SST claims that duration-related 
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motivational transformations often lead to changes in dynamic interactions between 
individuals and their environment, pushing them to prioritize optimizing emotional 
experiences within the environment. When people are “newer” members of learning 
communities, they often turn their attention to the emotionally meaningful aspects of 
the learning activities, such as fulfilling the desire to live a meaningful life and to feel 
socially interconnected, as well as establishing community relationships (Bakhtiar et 
al., 2018; Hod & Katz, 2020; Isohätälä et al., 2020). Increased duration of participa-
tion in a community results in the “need for a sense of belonging” becoming stronger. 
As people remain in one community for a long time, they tend to shift from knowl-
edge goals to emotional goals (Bakhtiar et al., 2018; Isohätälä et al., 2020; Jarvelä et 
al., 2000).

2.4  Theoretical hypotheses development

Professional learning is self-directed and based on an individual’s professional needs 
or interests. In the process, they often have the opportunity to interact with like-
minded peers, thereby establishing connections and cultivating a sense of belonging 
(Macia & García, 2016; Xue et al., 2021). Through discussing and sharing about 
their work and their students’ learning situations, they can strengthen their teach-
ing skills (Visser et al., 2014). In CSCL communities, these strategies (open and 
fair environments; collaborative problem-solving consensus; dialogue feedback 
mechanisms) facilitate and promote socioemotional interactions and the continua-
tion of altruistic activities (Kutsyuruba & Kovalchuk 2015). Salam & Farooq (2020) 
asserted that within virtual learning groups, community support (in terms of informa-
tion and emotions) has a positive effect on the intention to continue using the social 
networking site Plurk and engage in community interactions. A sense of belonging 
comes from meaningful community relationships since positive connections can sat-
isfy the “need to belong” and maintain meaningful and respected mentality. In a 
CSCL environment, positive emotions are correlated with feedback, motivation, and 
altruistic behaviors. Those factors are crucial for the collaborative learning group 
as a whole and for the individual learners participating in the collaboration (Cheng, 
2014; Siemon et al., 2019; Tzafilkou et al., 2021). Based on the above, the following 
hypotheses are posited:

H1:  Individuals’ positive emotions within a learning community affect their interper-
sonal altruism.

H2:  Individuals’ sense of belonging within a learning community affects their inter-
personal altruism.

According to SST, when knowledge acquisition goals become less important, the 
emotional trajectory slowly declines and becomes a relationship burden to the group 
(Stafford & Hillyer, 2012; Tzafilkou et al., 2021). The rising relationship burden 
leads them to making more selfless efforts to maintain the quality of community rela-
tionships. However, the excessive efforts associated with maintaining relationships 
encourages an atmosphere of opportunism (Haas et al., 2020; Hernández-Sellés et 
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al., 2019; Park et al., 2016; Siemon et al., 2019; Tzanavaris et al., 2021). With rising 
expectations from those who will continue to interact and communicate, a lack of 
emotive communication negatively affects collaborative learning. King & Areepatta-
mannil (2014) found that when there is pressure or risk of failure to complete work on 
time, unequal investment of resources creates a relationship burden on, or a percep-
tion of unfairness in, another party during the development of a learning partnership; 
as a result, a certain degree of opportunism will be apparently shown. This leads to 
the following hypotheses:

H3:  Individuals’ relationship burden within a learning community affects their 
opportunistic attitudes toward the community.

H4:  Individuals’ rising expectations within a learning community affect their oppor-
tunistic attitudes toward the community.

Cheng (2014) performed a qualitative analysis of the content on massive open online 
course (MOOC) forums: the results suggest that altruistic and positive emotions 
within a community are essential for adults and professional MOOCs because of the 
desire to maintain a high quality of knowledge. Shek et al., (2021) investigated inter-
active participation of online discussion group members and discovered that such 
participation promoted the discussion group’s existence and connectivity during the 
knowledge-building process. Expressing opinions in response to others’ comments, 
raising queries, and theorizing are important factors to achieve knowledge building 
(Guinot et al., 2015; Nguyen et al., 2022; Shek et al., 2021). A perspective based on 
interpersonal altruism ensures the continuous creation of new contributions at differ-
ent times throughout the entire discussion process, continuously maintains personal 
relationships, and accelerates collaborative performance within the learning com-
munity (Habibi et al., 2018; Nelimarkka et al., 2021; Tzanavaris et al., 2021). The 
sense of community altruism leads to an situation where higher-level community 
interactions in a CSCL environment are increased, emotional connections are estab-
lished, and strong team cohesion, respect, and a sense of belonging are formed as a 
result (Panadero et al., 2015; Tzanavaris et al., 2021; Zhao et al., 2020). Interpersonal 
altruism can promote positive relationships between members (Isohätälä et al., 2020; 
Laux et al., 2016), and accelerate individual learners’ coordination and collaboration 
with other learners to improve their performance (Blau et al., 2020). Thus, the fol-
lowing hypotheses are proposed:

H5:  Individuals’ interpersonal altruism within a learning community affects their 
community interactions.

H6:  Individuals’ interpersonal altruism within a learning community affects their 
relationship performance.

H7:  Individuals’ interpersonal altruism within a learning community affects their col-
laborative performance.
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Following SST, Dohn (2009) argued that a high degree of interaction, closeness, and 
experience among learning partners makes it impossible for them to objectively judge 
one another’s contributions and efforts regarding their learning activities. In addition, 
the non-repudiation of web text has reduced the frequency of opportunistic activities 
and group members’ responsible interactions, thereby increasing knowledge source 
verifiability and learning satisfaction (Nguyen et al., 2022; Tzafilkou et al., 2021). 
The intangible emotional connection helps create a conducive environment for the 
team to learn and communicate, and reduce opportunistic activities among members. 
In an ongoing collaborative relationship, team members can reduce the team’s com-
munication costs, avoid losing outstanding members, and enhance the team’s learn-
ing performance (Ng et al., 2022; Shek et al., 2021). Goodyear et al., (2014) proposed 
that long-term partners in a CSCL environment can easily search through uploaded 
and login data to identify evidence of opportunism and unequal effort by their peers. 
Either of these can produce an opportunistic attitude toward collaborative learn-
ing, which leads to the gradual emergence of different attitudes toward interaction 
activities, relationship maintenance, and group performance (long- versus short-term 
orientation) among collaborative learning partners. Based on the aforementioned lit-
erature, the following hypotheses are proposed:

H8:  Individuals’ opportunistic attitudes within a learning community affect their 
community interactions.

H9:  Individuals’ opportunistic attitudes within a learning community affect their col-
laborative performance.

H10:  Individuals’ opportunistic attitudes within a learning community affect their 
relationship performance.

While a community can provide an interactive environment, the long-term learning 
process involves a collaborative relationship based on common values and mutual 
dependence (Hernández-Sellés et al., 2019; King & Areepattamannil, 2014; Siemon 
et al., 2019). Partners can obtain knowledge, resources, and abilities that they need 
from one another, thereby encouraging the growth of their professional knowledge. 
This interactive process can accelerate the growth of their professional literacy 
and the pursuit of individual interests, as well as strengthen learners’ collaboration 
and improve their learning outcomes (Macià & García, 2016; Pyhältö et al., 2015; 
Tzanavaris et al., 2021; Zalavra & Papanikolaou, 2022). The collaborative platform’s 
technical environment can strengthen intra-group interactions and relationships, and 
promote learners’ collaborative knowledge building (Nguyen et al., 2022; Özüdoğru, 
et al., 2022; Pavo & Rodrigo 2015; Prestridge, 2019; Tsiotakis & Jimoyiannis, 2016). 
Based on the above, the following hypotheses are proposed:

H11:  Community interactions within a learning community affect the individuals’ 
relationship performance.
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H12:  Community interactions within a learning community affect the individuals’ 
collaborative performance.

Prestridge (2019) proposed a framework for professional learning wherein teachers 
share, collaborate, and provide ideas during community activities, and then elabo-
rate and refine their understanding to build new knowledge. Specifically, knowledge 
forums facilitate discussions, knowledge resource sharing, and scaffolding activi-
ties for knowledge building, so that learners can improve their professional knowl-
edge and learning capabilities. Good relationship performance of individuals usually 
results in learners’ expressing both critical and creative content that contributes to 
knowledge building, thereby facilitating collaborative performance (Burden &Kear-
ney 2017; Cleveland & Block, 2017; vanOostveen et al., 2019; Zalavra & Papan-
ikolaou, 2022). In response to this line of reasoning, the following hypotheses are 
proposed:

H13:  The relationship performance of individuals within a learning community 
affects their collaborative performance.

It is also important to understand the impact of positive and negative emotions on 
collaborative interactions and relationship performance before coming to know the 
consequence of learners’ collaborative performance. The findings can help explain 
teachers’ group interactions on the collaborative promotion of cyberethics education 
and follow up on the relationship performance of teachers’ communities’ and the 
results of teachers’ collaborative performance. The above hypotheses were used to 
construct a theoretical model for this study (see Fig. 1).

Fig. 1  Research model
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3  Research method

Teachers often apply acquired knowledge of professional growth to their classroom 
teaching, so they can share their experience and related information with other teach-
ers, and examine and improve on their own shortcomings or blind spots. This type of 
learning community is purposefully created by the learners, and their choice of appli-
cation and platform has significant interactive impacts. In the following, Sect. 3.1 
outlines the instrument tools, including the development and measurement of ques-
tionnaires. Section 3.2 describes the conduct of this study, including the participants 
and data collection. For all the measures, a seven-point Likert-type scale was utilized, 
ranging from “strongly disagree” (1) to “strongly agree (7).”

3.1  Instrument tools

Based on specific affective states, this study incorporated socioemotional factors as 
adjustments to determine the positive/negative effects of community interactions 
between group learners during collaboration. Questionnaire items to measure indi-
viduals’ positive emotional perspectives toward collaborative learning were modi-
fied from various studies including Delahunty et al., (2014), Feidakis et al., (2014), 
Hernández-Sellés et al., (2019), Isohätälä et al., (2020), Järvelä et al., (2016), Kwon 
et al., (2014), and Reis et al., (2018), while the negative emotional perspective 
items were modified from Bakhtiar et al., (2018), Tzafilkou et al., (2021), Siemon et 
al.(2019), Kwon et al., (2014), and Reis et al., (2018).

Feelings of interpersonal altruism can be predicted by a community’s overall 
atmosphere. A sustained communication network and repeated collaboration lead 
its members to better problem-solving and increase interpersonal care, concern, and 
willingness to share, along with other positives. Questionnaire items for this facet 
were also modified from those used in previous studies (Guinot et al., 2015; Panadero 
et al., 2015; Salam et al., 2020; Tzafilkou et al., 2021). When some members in a 
community have heightened expectations in terms of their ideas and opinions, while 
others do not invest a similar amount of effort in the learning activities, a heightened 
opportunistic atmosphere would be created. Items used to measure the opportunistic 
atmosphere were modified from previous studies (Haas et al., 2020; Salam et al., 
2020).

According to SST, when people spend more time in a community group, they 
tend to interact with those they are most familiar with and those they view positively 
in terms of interpersonal altruism. Questionnaire items used to measure commu-
nity interactions were modified from Bakhtiar et al., (2018), Damşa (2014), Feida-
kis et al., (2014), Ghazal et al., (2019), Hernández-Sellés et al., (2019), Lavoué et 
al., (2015)d cel and Usluel (2016). Collaborative learning relationship performance 
includes learning outcomes produced during the exchange of knowledge among 
members, and questionnaire items for measuring the benefits obtained from main-
taining relationships in the learning community were modified from previous studies 
(Hernández-Sellés et al., 2019; Yücel & Usluel, 2016; Xue et al., 2021). Regarding 
the dependent variables of teachers’ professional growth, this study did not measure 
teachers’ final learning performance through the completion of tests or test scores. 
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The questionnaire items were modified and developed from various scholars’ opera-
tional definitions (Blau et al., 2020; Feidakis et al., 2014; Ghazal et al., 2019; Laux et 
al., 2016; Yücel & Usluel, 2016).

For the completion of the questionnaire design, we used the expert review of the 
research construct logic and definitions for content validity, and carried out a pilot of 
the questionnaire to ensure the face validity of the measurement tools. The pre-test 
involved 17 teachers to ensure that the participants could complete the survey within 
20 min and that all survey items were not ambiguous. Upon response from the pre-
test data, the Cronbach’s alphas ranging from 0.770 for relationship performance to 
0.969 for positive emotion suggested that the instruments used in this study were 
satisfactory in terms of measuring the constructs of consistency. Based on the results 
of the pre-test sample, no more modifications were made to the questionnaires. These 
17 were subsequently excluded from the formal questionnaire survey.

3.2  Participants and data collection

In Taiwan, eight universities were screened to determine whether they would be 
included in the sample population, with the criterion that the college must have at 
least five departments related to business and management. The scope of the courses 
offered was divided into three categories: (i) courses on basic ethical concepts, (ii) 
courses on professional ethics in business, and (iii) comprehensive courses on ethics 
in information communication technologies. The selection of the learning commu-
nity was based on Armour and Yelling (2007), Pyhältö et al., (2015), and Tam (2015). 
The teachers who were surveyed had previously joined communities for professional 
development focused on cyberethics or Internet ethics, and the community environ-
ment gave them the opportunity to establish contacts with like-minded peers (i.e., 
colleagues with similar interests, subject areas, and/or educational concepts). They 
could undertake informal learning, collaboration, and knowledge and idea exchanges 
while concurrently belonging to one or more groups that suited their needs and inter-
ests. Participants had to complete various tasks, including checking and viewing 
information, posting messages, replying to other participants’ posts, and uploading/
downloading learning materials.

Approximately 350 questionnaires were distributed in three rounds during the for-
mal survey period. Despite reminders being issued, only 172 questionnaires were 
retrieved. 15 respondents who had not previously taught ICTs or cyberethics courses 
were also disqualified. As a result, there reminded a total of 157 valid questionnaires. 
The gender distribution of this sample population included 87 (55.40%) males and 70 
(44.60%) females. During the previous academic year, the number of relevant cybe-
rethics courses taught ranged from 1 to 6, with an average of 2.35 (standard devia-
tion = 1.08). The eldest respondent was 63, the youngest was 32, and the average age 
of the sample population was 46.98 (standard deviation = 7.54). The average teaching 
experience of the respondents was 12.03 years (standard deviation = 6.52). The valid 
participants were analyzed in this study, as shown in Table 1.

1 3

5789



Education and Information Technologies (2023) 28:5779–5804

4  Results

The PLS method was used for model construction and data analysis, and the Smart-
PLS3.0 software developed by Ringle et al., (2015) was used to measure the analyti-
cal and structural models.

4.1  Measurement model evaluation

Following Bagozzi & Yi (2012), three of the most frequently used indicators, as 
described below, were selected to evaluate the research model as are described below.

Individual item reliability: the load coefficients of all factors in this study were in 
the range of 0.649 to 0.924. They exceeded the recommended minimum value of 0.5, 
and were significant and in conformity with Hair et al.’s (2010) recommendation.

Composite reliability (CR) of latent variables: CR was used to express the internal 
consistency of the construct indicators. The CR values of the tested samples ranged 
from 0.845 to 0.951. As such, the internal consistency of the research model was 
deemed good based on Chin’s (1998) statement that the CR value should exceed the 
recommended value of 0.7 when analyzing PLS data. Cronbach’s alpha coefficient 
was used to measure the reliability of the research variables, ranging from 0.771 
to 0.935. This met the general requirement of exceeding 0.7 (Nunnally & Berstein, 
1994).

Average variance extracted (AVE) of latent variables: AVE calculates the explana-
tory power that a measurement variable has for a latent variable. The AVE values for 
the various latent variables of the tested samples were in the range of 0.523 to 0.794. 

Demographics/ Level
Gender Count Percentage
  Male 87 55.40
  Female 70 43
Course count Count Percentage
  One 37 23.6
  Two 53 33.8
  Three 49 31.2
  Four 11 7.0
  Five 4 2.5
  Six 2 1.3
  Missing value 1 0.6
Age
  mean 46.98
 S.D. 7.02
  Max 63
  Min 32
Academic teaching experiences (years)
  mean 12.03
 S.D. 7.54
  Max 28
  Min 1

Table 1  Profiles of Participants 
(N = 157)
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They exceeded the standard AVE value of 0.5, as suggested by Fornell & Larcker 
(1981). The measurement model analysis results are shown in Table 2.

In this study, the rigorous discriminant validity test was also employed. The het-
erotrait-monotrait (HTMT) ratio of correlations for the different facets was used as 
the evaluation indicator. As indicated in Table 3, all the HTMT correlation coeffi-
cients fell under Henseler et al.’s (2015) threshold of 0.90.

4.2  Structural model analysis

The path relationships among the various factors were estimated by PLS, and the 
individual path values were presented using standardized coefficients. The path rela-
tionships of the research model’s 13 hypotheses were verified to have reached the sig-
nificance level of α = 0.05, and 9 hypotheses reached the significance level of α = 0.01. 
For the positive relationships in the research model, the path analysis and coefficients 
for members’ positive emotional support of individuals’ altruistic behaviors were 
positive emotions → interpersonal altruism (0.273) and sense of belonging → inter-
personal altruism (0.368), while those for the effectiveness of collaborative learning 
were interpersonal altruism → group interactions (0.743) and interpersonal altruism 
→ relationship performance (0.320), and interpersonal altruism → collaborative per-
formance (0.264). The relationships among the five paths were positive, significant, 
and supported by the empirical data.

Regarding negative aspects associated with individuals’ emotions, the path analy-
sis and coefficients that shaped a learning community’s opportunistic atmosphere 
were relationship burden → atmosphere of opportunism (-0.498, and rising expecta-
tions → atmosphere of opportunism (-0.343), while those for members’ opportunistic 
attitudes affecting the outcome indicators for group collaborative learning were atmo-
sphere of opportunism → group interactions (-0.113), atmosphere of opportunism → 
relationship performance (-0.264), and atmosphere of opportunism → collaborative 
performance (-0.169). These five path relationships were negative, significant, and 
supported by the empirical data.

Next were the impacts of the antecedents for group collaborative learning: group 
interactions → relationship performance (0.253), group interactions → collaborative 
performance (0.250), and relationship performance → collaborative performance 
(0.175), based on the final variables for collaborative performance. These three vari-
ables exerted a significant effect on the learning community’s performance chain. 
Details on the related path relationships are shown in Fig. 2.

Cronbach’s Alpha CR AVE
Positive emotion 0.935 0.951 0.794
Belonging 0.846 0.890 0.619
Relationship burden 0.852 0.895 0.630
Rising expectations 0.887 0.914 0.639
Interpersonal altruism 0.910 0.933 0.735
Opportunism 0.878 0.916 0.731
Community interaction 0.771 0.845 0.523
Relationship performance 0.845 0.890 0.620
Collaborative performance 0.837 0.884 0.604

Table 2  Reliability and validity 
indicators of the research model
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5  Discussions

This research uses the socialized strategic framework to build communities for teach-
ers’ professional growth. Socialized strategies tap the atmosphere of interpersonal 
interaction and sharing to generate interactions among things, events, situations and 
the people who are participate in a community. This can be a rapid driving force for 
the enhancement of professional skills. The following discussions contain a summary 
of the study implications, practical implications, and study limits.

5.1  Academic implications

This study drew from SST to construct the members’ perceptions of positive and 
negative factors as operated by the professional collaborative community. It can help 
promote the collaborative learning performance chain. In this study, learners’ collab-
orative learning performance was directly measured by scales instrument because that 
is an important component reflecting the integration of learning experiences within 
the community and the community’s professional growth (Abdigapbarova & Zhiy-
enbayeva 2022; Özüdoğru, 2022; Ping et al., 2018; Tzanavaris et al., 2021; Zalavra 
& Papanikolaou, 2022). This research expands the mobile professional community 
of collaborative learning to integrate positive and negative perspectives, supports 
teachers’ teaching activities and collaborative learning of new domain knowledge, 
and provides new approaches to teachers’ professional knowledge growth.

A sense of belonging and positive emotions are fundamental motivations for people 
to engage in collaborative learning that are antecedent variables, which enhance the 
altruism of interpersonal relationships and strengthens members’ interactions. Aware-
ness of fellow group members’ positive emotions and participants’ sense of belong-
ing can help participants establish the intention and willingness to share knowledge, 
leading to relationships characterized by interpersonal altruism (Hernández-Sellés 
et al., 2019; Kelly & Antonio, 2016; Linnenbrink-Garcia et al., 2011). Intra-group 
interactions allow members to provide continuous support to each other and maintain 
motivation through positive emotions. Consequently, learners become more willing 
to care for and help their fellow group members, thereby increasing their willingness 
to share knowledge content and jointly solve problems. These research findings are 
consistent with those of other scholars (Macià & García, 2016; Visser et al., 2014).

In contrast, the impact of negative aspects in collaborative learning includes 
incomplete task structure, procrastination, and information asymmetry. The consis-
tent pace within the team rapidly increases the relationship burdens between com-
munity members and raises the expectations for collaborative learning. This research 
finding is consistent with that of others (Haas et al., 2020; Kwon et al., 2014; Reis 
et al., 2018; Stafford & Hillyer, 2012). When individuals are unfamiliar with the 
new knowledge and dependent on other members to provide learning resources and 
tools, continuous consumption of group members’ trust and investment in learning 
material, as well as participants’ rising expectations for the other members, increase 
the likelihood of developing an atmosphere of opportunism when it pertains to the 
activities of collaborative learning. In contrast, when participants compensate for 
opportunism and shortcomings, which are transformed into positive emotions of col-
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laborative learning, the collaborative performance improves significantly (Blau et 
al., 2020; Ghazal et al., 2019; Hod & Katz, 2018; Nguyen et al., 2022; Pyhältö et al., 
2015; Tsiotakis & Jimoyiannis, 2016; Yücel & Usluel, 2016).

Interpersonal altruism promotes continuous interactions among group members 
and the building of professional knowledge. Scholars have pointed out that learning 
communities are more appropriate for establishing “interactions” (Blau et al., 2020; 
Carpenter & Krutka, 2015; vanOostveen et al., 2019; Salam & Farooq, 2020; Zala-
vra & Papanikolaou, 2022) rather than merely “dialogues” for knowledge exchange 
(Haas et al., 2020; Agrawal & Krishna, 2021). Individuals’ interpersonal altruism is 
essential for maintaining the desire for community relations, while altruistic interac-
tions increase psychological intimacy or closeness, thereby leading to the sustenance 
of relationships and the maintenance of collaborative learning performance (Nguyen 
et al., 2022; Özüdoğru, et al., 2022). Such interactive and collaborative activities 
indicate that in-depth participation and absorption affect partners’ relationships and 
collaborative performance. This finding is consistent with previous results (see Bur-
den & Kearney 2017; Guinot et al., 2015; Habibi et al., 2018; Panadero et al., 2015; 
Tzanavaris et al., 2021; Zhao et al., 2020).

Moreover, some members enthusiastically post new information and browse 
through the posts on the learning community’s platform, while others rarely and pas-
sively respond to other people’s comments. This atmosphere creates an atmosphere 
of opportunism for collaborative learning and knowledge-contributing activities, 
restricts interaction with other members, and hinders the development of further inter-
active relationships. The empirical data obtained in this study is consistent with other 
scholars’ research findings (Goodyear et al., 2014; Nguyen et al., 2022; Özüdoğru, et 
al., 2022; Park et al., 2016). When there is an obligation to respond to activities and 
disseminate knowledge, members will not actively participate in any in-depth and 
meaningful learning tasks, resulting in poor performance in terms of group collabora-
tion. This is consistent with the research results of Siemon et al., (2019), Nguyen et 
al., (2022), Park et al., (2016) and Salam an Farooq(2020). An opportunistic atmo-
sphere and social distance formed in participants’ interactions will increase the ICT 
tools use and more meaningless dialogue, which will, in turn, reduce individuals’ 

Fig. 2  Path coefficient results
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learning quality and extend completion time. These may also become burdensome 
for social capital and relationship maintenance within the group. These results reflect 
those obtained by Haas et al., (2020), King and Areepattamannil(2014), Özüdoğru, 
et al.(2022), Park et al., (2016), vanOostveen et al., (2019), and Xue et al., (2021).

Individual learners take the initiative to build and create meaningful knowledge 
representations based on the combination of their previous experiences and new 
information. Effectively community interactions are dependent on constant activity 
and content exchanges between learning community members and participants. This 
increases collaborative learning performance, which is consistent with the results 
stated in the existing literature (e.g., Abdigapbarova & Zhiyenbayeva 2022; Tsiotakis 
& Jimoyiannis, 2016; Frei-Landau et al., 2022; vanOostveen et al., 2019; Yücel & 
Usluel, 2016; Zalavra & Papanikolaou, 2022).

The collaborative learning community environment allows members to share 
information, exchange ideas, provide feedback, and engage in community interac-
tions. The more the community interactions, the more satisfying their relationship 
performance. The empirical study supported this hypothesis in the existing literature 
(e.g., Isohätälä et al., 2020; King & Areepattamannil, 2014; Laux et al., 2016; Neli-
markka et al., 2021; Nguyen et al., 2022; Siemon et al., 2019; Tour, 2017; Yücel & 
Usluel, 2016). In the CSCL feedback process (learners’ contributions toward team 
collaboration), maintaining the learning collaboration relationship allows the col-
laborative community platform to help the learning group set and achieve learning 
goals. These enhance learners’ performance during collaborative learning (Nguyen 
et al., 2022; Reis et al., 2018; Prestridge, 2019). When learners proactively seek help 
from their team members or administrators, the emotional ties between them drive 
the frequency of connections between members and the quality of knowledge shar-
ing. The performance of the online collaborative knowledge-building process should 
be promoted, the strength and cohesiveness of relationships among community mem-
bers should be improved, and community members’ knowledge contributions arising 
from community relationships should be strengthened.

5.2  Practical implications

Previous research mostly focused thematically on positive factors (e.g., Butz et al., 
2016; Guinot et al., 2015; Visser et al., 2014), which reduce the cost of certain inputs 
in the exchange process within the community. When peers form a community dur-
ing the learning process, the learning activities lead the individuals to spontaneously 
communicate with and respond to each other, and they tend to do so repeatedly and in 
a sustained manner. The incentive effect produced by the psychological mechanism 
promotes collaborative learning. Learners should be encouraged to make contribu-
tions and give appropriate replies to their collaborators’ comments, which will foster 
or form unique arguments and contribute to knowledge. Teachers gain opportunities 
to learn new and innovative teaching strategies, which they can successfully apply to 
classroom practice. Through collaboration and cooperation in online communities, 
teachers can use the social network of the communities, further increasing the level 
of their participation and correspondingly enhancing the experience of accumulating 
professional knowledge.
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When an atmosphere of opportunism was formed, the collaborative learning activ-
ities require that the members create and construct the knowledge and keep enter-
ing into new collaborations, their enthusiasm to share knowledge and content will 
be curbed. Administrators should organize and coordinate knowledge activity rules 
within the learning community to resolve an opportunistic atmosphere. These activ-
ity functionalities rules facilitate various informal and formal communication and 
dialogues for professional learning purposes, thereby establishing good community 
knowledge sharing rules and clarifying responsibilities. Furthermore, following com-
munity rules can ensure that individuals do not exaggerate their knowledge contribu-
tions or blame one another, which reduces the extent to which participants’ raise their 
expectations for their peers and the associated relationship burden.

The respondents stated that their relationship performance within the group and 
the complexity of their perceptions strengthened intra-group connectivity and rela-
tionship-based interactions. The feedback and interactions between members in the 
community, and the good relationship performance among them will further expand 
users’ learning capabilities, allowing them to have even closer peer relationships. 
Therefore, group members should be encouraged to enhance their personal abilities 
through the promotion of creativity, collaborative thinking, and independent work in 
online management and collaborative environment. It is important to maintain the 
group’s relationship performance, which has a positive effect on learners’ knowledge 
building and on the group’s collaborative relationships. When a good structure of 
knowledge framework is provided, there will be an increase in the number of online 
collaborative dialogues and interactions among learners. Teachers can enhance their 
thinking about personal knowledge development and cyberethics education through 
case discussions, combine these with their experiences with cyberethics in the chang-
ing environment, and shape their understanding of cyberethics knowledge and skills 
through long-term meaningful communication or interactions.

5.3  Study Limitations

There are several limitations associated with this study. Some teachers who are mem-
bers of an online community may still have offline personal interactions during the 
collaborative learning activities. However, this study did not examine whether offline 
interactions were related to the teachers’ learning behaviors in online communities. 
Due to the limited number of samples, in-depth interactions between group members 
could not be comparatively examined through self-reporting questionnaires and mes-
sages posted on the platform. Future research should mount an in-depth exploration 
and verification of this aspect.

Based on SST, the surveyed members were expected to maintain contact with 
a selected group of network members they felt closest to. As differences emerged 
over time, individuals would selectively narrow the scope of their network activities. 
However, each respondent was only surveyed at one point in time instead of tracked 
over time. Under the conditions of an absolute scale and the composition of social 
networks in each age group, it is difficult to explain the way that the frequency of 
interaction with network members created connections. To address this issue, future 
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researchers can conduct longitudinal studies using multiple small-scale online learn-
ing communities, and compare their results with those obtained in this study.

Teachers with rich professional knowledge and high interpersonal altruism will 
usually provide other teachers with richer insights and greater quantities of online 
learning materials and content. This study used an anonymous self-reporting ques-
tionnaire survey that did not distinguish between enthusiastic teachers who submit-
ted questions and text responses or video clips and those who were more passive. 
Since the difference in collaborative participation and performance between these 
two categories of members is an important topic, further exploration and verification 
are recommended.

6  Conclusion

Knowledge building is a collaborative process that deals with the co-production 
and improvement of knowledge under specific circumstances. Learners regard the 
acquisition of new knowledge or information as a means of professional growth. 
This study developed a measurement tool for a teacher-based collaborative learning 
chain (group interaction, relationship performance, and collaborative performance). 
The collaborative learning chain was then transformed into a results-oriented quality 
evaluation tool within a learning community, which the community used to self-
detect its learning outcomes and evaluate individuals within the community who 
aspired toward continuous improvement. Taking into consideration the positive and 
negative perspectives of emotional states and/or socioemotional factors, communities 
must learn how to build meaningful knowledge, as well as undertake knowledge co-
production and various facilitating techniques and strategies. Doing so can improve 
learning methods and CSCL learners’ motivation. When the field of collaborative 
learning is extended to teacher communities, the benefits of community interactions 
will allow them to achieve more in various learning tasks with less effort. This is 
essential for the sustainable development of learning-based knowledge communities.

7  Appendix A

Construct Measurement item Pre-test 
Cron-
bach’s 
Alpha

Mean SD

Positive 
emotion

I am often in an excited state when learning in the group. 0.969 5.057 1.189
I am often in a happy state when learning in the group. 5.019 1.168
I am often in an active state when learning in the group. 4.917 1.209
Learning in the group gives me a positive attitude. 4.752 1.264
Learning in the group gives me the feeling of actively 
solving problems.

5.064 1.239
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Construct Measurement item Pre-test 
Cron-
bach’s 
Alpha

Mean SD

Belonging My group members provide constructive solutions to the 
problems that I face.

0.808 5.146 1.073

My group members agree with my approach to problem 
solving.

5.102 0.982

My group members believe that I have the ability to solve 
my own problems.

5.032 1.046

My group members feel that I am their partner. 4.694 1.048
My group members feel that working together is the cor-
rect choice.

4.904 1.067

Interpersonal 
altruism

I am willing to help my partners solve their problems. 0.865 5.618 1.016
I am willing to help those partners who are overwhelmed 
with work.

5.465 1.065

I am willing to help my partners, so that we can grow 
together.

5.439 1.058

I am willing to help new partners who join the group get 
used to the community activities.

5.287 1.080

I am willing to share useful information with my partners. 5.427 1.001
Relationship 
burden

When I am too close to my partners, both parties feel 
pressured.

0.853 4.127 1.501

My partners and I often face problems with our allocation 
of time.

4.395 1.440

My partners may risk being unable to complete our tasks 
due to complacency.

4.274 1.412

My partners and I do not invest resources, manpower, or 
equipment in community relationships.

3.885 1.432

When I am too close to my partners, there are problems 
with our arrangements for daily life.

3.981 1.452

Rising 
expectations

I expect my partners to perform at a higher standard. 0.897 4.096 1.449
My standards for collaborating with my partners are 
stricter than in real life.

3.885 1.511

My expectations of my partners keep rising. 4.338 1.417
I expect my partners to prioritize resolving the problems 
I face.

4.236 1.410

I expect my partners not to make any mistakes during the 
collaborative period.

4.045 1.537

I expect my partners not to refuse any of my requests. 4.280 1.353
Opportunism When my partners make mistakes, they often blame one 

another.
0.945 4.301 1.412

My partners often do not comply with existing rules set by 
the group.

4.083 1.301

My group partners often exaggerate their individual con-
tributions to get what they want.

4.146 1.501

My group partners are often unwilling to undertake and 
accept responsibility.

4.229 1.454
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Construct Measurement item Pre-test 
Cron-
bach’s 
Alpha

Mean SD

Community 
interaction

My partners in the group continue communicating and 
interacting in a fair and equal manner.

0.779 5.494 1.075

During group interactions, I am strongly drawn to the 
professional knowledge content being shared.

5.293 1.099

I am willing to make suggestions in any form to improve 
the group’s various modes of operation.

5.140 1.168

I am very happy to communicate and participate in activi-
ties with my partners.

5.127 1.114

I am very happy that I participated in learning activities 
with my partners.

5.263 1.084

Relationship 
performance

Maintaining relationships with my group partners im-
proves the quality of our professional learning.

0.770 4.777 1.147

Maintaining relationships with my group partners reduces 
our response time to professional problems.

4.962 1.120

Maintaining relationships with my group partners shortens 
the time that we need to complete learning activities.

4.981 1.152

Maintaining relationships with my group partners leads to 
greater benefits in terms of our professional knowledge.

4.684 1.086

Maintaining relationships with my group partners leads to 
smoother exchanges of professional knowledge.

5.083 1.171

Collaborative 
performance

My partners/team and I have made substantial contribu-
tions to the collaborative knowledge content.

0.771 5.013 1.209

My partners/team and I build and assemble collaborative 
knowledge content rapidly.

5.318 1.230

My partners/team and I produce high-quality professional 
content.

5.287 1.220

My partners/team and I share long-term collaborative 
goals.

4.892 1.357

My partners/team and I value the group’s overall profes-
sional knowledge and performance.

4.994 1.222
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