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WHAT MAKES ONLINE 
PROFESSIONAL DEVELOPMENT 
WORK? UNPACKING QUALITY 
ATTRIBUTES AND THEIR IMPACT 
ON TEACHER SATISFACTION AND 
PROFESSIONAL PRACTICE
ABSTRACT
Professional development (PD) is widely recognised as a crucial factor in fostering the quality of 
teachers’ professional practice. Today, online PD is often chosen over offline PD because it offers 
advantages related to cost, time, and location efficiency. However, compared with offline PD, 
less research has examined the quality of online PD. This study aimed to investigate the quality 
attributes of online PD and their impacts on teachers’ satisfaction and changes in their professional 
practice. A cross-sectional design and an online questionnaire were used to collect data from 206 
economics teachers in Indonesia. Structural equation modelling was conducted using SmartPLS 
3.0 to examine the research hypotheses. The results show that three elements--collaboration, 
cognitive activation, and clarity and structure--contribute to explaining and establishing the 
quality of online PD. Furthermore, from the teachers’ perspectives on satisfaction and changes in 
professional practice, online PD was effective in enhancing teachers’ pedagogical knowledge and 
teaching practice. Finally, the study shows that the quality attributes of online PD positively affect 
participants’ satisfaction and changes in teachers’ professional practice. Theoretical and practical 
implications are discussed.
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Highlights

•	 The limited empirical evidence on the quality attributes of online professional development (PD) underscores the need to 
identify the key elements that determine its effectiveness in enhancing teachers’ professional practice.

•	 This study uses the Community of Inquiry (CoI) framework to examine three core attributes of online professional 
development: collaboration, cognitive activation, and clarity and structure.

•	 Collaboration, cognitive activation, and clarity and structure are significant factors in shaping the quality of online 
professional development.

•	 The quality of online professional development is positively associated with teachers’ satisfaction and meaningful 
changes in their professional practice.

INTRODUCTION
Professional development (PD) has been recognised as a pivotal 
element in enhancing the  quality of teachers’ professional 
practice. Empirical studies have demonstrated that PD plays 
a  crucial role in fostering teachers’ creativity, improving 
the quality of teaching practices, equipping teachers with new 

teaching skills and approaches, and introducing challenging 
learning activities (Stemhagen, 2011; Kalinowski et al., 
2020; Sims et al., 2021; Meyer et al., 2023; Wadaani, 2023). 
Although PD is positively related to high-quality professional 
practice, most previous studies have been conducted in offline 
or face-to-face PD contexts.
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Today, online learning platforms have been widely adopted 
worldwide (Bragg et al., 2021; Rafsanjani et al., 2022; Rafsanjani 
et al., 2023), alongside a concurrent increase in the availability 
of online PD courses (Lantz-Andersson et al., 2018; Darling-
Hammond and Hyler, 2020; Bragg et al., 2021; Donitsa-Schmidt 
and Ramot, 2022). However, limited evidence is available on 
how online PD can improve teachers’ professional practice or 
which attributes of online PD contribute to fostering or changing 
that practice. To address this gap, the current study investigates 
the quality attributes of online PD.
The current study used the  Community of Inquiry (CoI) 
framework developed by Garrison, Anderson, and Archer 
(Garrison et al., 1999; Garrison et al., 2003; Carrillo and 
Flores, 2020) to investigate the  quality attributes of online 
PD. According to the  CoI framework, the  quality of online 
learning can be understood through three attributes: cognitive 
presence, social presence, and teaching presence. We also used 
the Kirkpatrick model, a training evaluation model, to examine 
the  effectiveness of online PD. According to this model, 
the  effectiveness of training programmes can be assessed 
through participants’ satisfaction and the resulting changes in 
professional behaviour (Kirkpatrick and Kirkpatrick, 2006; 
Savul et al., 2021; Khan et al., 2023).
The current study provides two main contributions. First, 
whereas most previous studies have focused on the  quality 
attributes of offline PD that contribute to improving teachers’ 
professional practice, this study investigates the quality attributes 
of online PD. Second, the study examines the effectiveness of 
online PD by analysing the  relationship between online PD 
quality, teachers’ satisfaction, and changes in professional 
practice. Therefore, this study extends knowledge of online 
PD in relation to quality attributes, satisfaction, and changes in 
professional practice.

THEORETICAL FRAMEWORK
Online PD

Empirical studies have shown that professional development 
is crucial for improving instructional quality and students’ 
learning outcomes. However, offline or face-to-face PD 
presents several challenges: it can be costly, it may have limited 
capacity to provide broad access (Hill, 2015; Yoon et al., 
2020; Bragg et al., 2021), and many teachers work in remote 
geographical locations (Peltola et al., 2017). Other studies 
have shown that low expectations regarding PD quality are one 
reason why teachers do not participate in formal PD (Richter 
et al., 2018; Zhang et al., 2020). To address these challenges, 
online delivery has become an  increasingly viable mode 
for facilitating professional development. Online PD offers 
broader accessibility for teachers at a  lower cost, minimises 
geographical barriers, and provides greater time flexibility 
(Compen et al., 2019; Dede et al., 2019; Ansyari et al., 2022).
Online PD is conceptualised as a  structured online learning 
experience or training opportunity delivered through 
information and communication media to improve teachers’ 
teaching skills and support changes in their professional practice 
(Bragg et al., 2021; Ansyari et al., 2022). In this sense, online 
PD gives teachers broader opportunities to continue learning 

and to improve their teaching skills without attending face-to-
face courses or training. It offers several benefits, including 
flexible access to professional development for teachers with 
limited time or those in isolated locations (Powell and Bodur, 
2019; Meyer et al., 2023), as well as reduced time otherwise 
spent commuting to offline PD (Meyer et al., 2023). These 
benefits may foster teachers’ motivation to choose and engage 
in professional development according to their interests and 
needs without location-related barriers.
The literature shows that online PD comprises both formal 
and informal activities (Carpenter and Krutka, 2014; Kyndt 
et al., 2016; Aguilar et al., 2021; Meyer et al., 2023). Formal 
online PD includes synchronous and asynchronous distance 
learning. Synchronous PD aims to replicate face-to-face 
PD experiences through live interaction with instructors or 
other participants, such as live chat or video conferencing. 
In contrast, in asynchronous PD, participants and instructors 
do not need to engage in course activities simultaneously; 
participants can access and complete the material at their own 
pace. Informal online PD refers to teachers’ learning activities 
that occur outside formal programmes, such as using social 
media (e.g., Instagram or Twitter) to engage and interact with 
peers or colleagues.
Despite the benefits of online PD, the literature also identifies 
several challenges. Online PD that uses digital technologies, 
such as a  learning management system (LMS), may make it 
difficult for participants to engage actively with the  learning 
material (Meyer et al., 2023). When participants become passive 
during online PD, they may lose concentration and attention, 
resulting in distraction and a higher likelihood of dropping out 
prematurely (Geri et al., 2017; Meyer et al., 2023). Online PD 
may also provide limited opportunities for teachers to practise 
new learning methods or approaches (Meyer et al., 2023). 
In response to these challenges, it is necessary to investigate 
the quality attributes of professional development, particularly 
in the context of formal online PD.

Addressing the  quality attributes of online PD 
using the Community of Inquiry framework
The CoI framework was proposed by Garrison, Anderson, and 
Archer in 1999. This framework identifies the crucial elements 
of a  successful educational experience using computer-
mediated communication (CMC) (Garrison et al., 1999). Later, 
the CoI framework was further developed for online distance 
education (Garrison et al., 2003; Carrillo and Flores, 2020). 
According to the  CoI framework, online learning includes 
three crucial elements: social presence, cognitive presence, and 
teaching presence.
First, social presence refers to interaction among participants 
during online PD, such as sharing prior experiences or work 
through real-time forum discussions or video conferencing 
(Parsons et al., 2019; Meyer et al., 2023). Such interaction helps 
participants present themselves authentically, express their 
personal characteristics, and build interpersonal relationships 
with peers, leading to a  collaborative environment during 
online PD training (Parsons et al., 2019; Carrillo and Flores, 
2020). Social interactions in online PD allow participants to 
engage with the community and to develop and broaden their 



Printed ISSN 
2336-2375

156 ERIES Journal  
volume 19 issue 2

Electronic ISSN 
1803-1617

professional networks (Salmon et al., 2015; Parsons et al., 
2019). Therefore, social presence in online PD may enable 
participants to establish a  meaningful support network of 
peers and colleagues.
Second, cognitive presence refers to the capacity of participants 
to connect new knowledge with existing experiences in 
successful online learning (Garrison et al., 2001; Meyer et al., 
2023). Cognitive presence also allows participants to construct 
meaning through continuous reflection and interaction with 
peers within a  community of inquiry (Garrison et al., 1999; 
Carrillo and Flores, 2020). Meaning construction depends 
on individual learning competence and is enhanced by 
active engagement with peers. Through communication and 
interaction, participants can collectively exchange experiences 
and perspectives and shape their insights. Effective online 
learning can therefore be achieved by integrating material 
with prior knowledge, reflecting on beliefs, knowledge, 
and practices, and combining these processes with active 
community engagement to support deeper understanding.
Third, teaching presence refers to the  instructor’s role in 
designing and facilitating online learning activities to help 
participants achieve learning outcomes (Carrillo and Flores, 
2020; Meyer et al., 2023). It includes establishing clear 
objectives and core course components and helping participants 
engage in goal-setting (Wendt and Courduff, 2018; Parsons 
et al., 2019; Carrillo and Flores, 2020). Teaching presence 
also involves the  instructor’s role in designing the  learning 
experience, including selecting, organising, and presenting 
course content (Garrison et al., 1999).
This study used the  CoI framework to address the  quality 
attributes of online PD. The three crucial elements of the CoI 
framework were operationalised as follows: (1) social presence 
was represented by collaborative activities among participants 
(teachers) during online PD; (2) cognitive presence was 
represented by cognitive activation during online PD, such as 
supporting participants in addressing pedagogical and practical 
challenges and prompting discussion within the  community 
of inquiry; and (3) teaching presence was represented by 
the clarity and structure of online PD.

Effectiveness of online PD using the Kirkpatrick 
model
Training evaluation is crucial for determining the effectiveness 
of training and its impact on participants’ knowledge and skills 
(Piryani et al., 2018; Savul et al., 2021). Many researchers use 
the  Kirkpatrick model as a  standard method for evaluating 
the  effectiveness of training programmes in various fields, 
including education (Piryani et al., 2018; Alsalamah and 
Callinan, 2021; Limon, 2022), cybersecurity (Khan et al., 
2023), virtual reality (Howard and Gutworth, 2020; Phillips 
et al., 2023), healthcare (Savul et al., 2021; Chia et al., 2022; 
Cheung et al., 2023), and the mining industry (de S. Bergamo 
et al., 2022).
The Kirkpatrick model proposes four levels for examining 
training effectiveness (Kirkpatrick and Kirkpatrick, 2016): 
(1) reaction, which gauges trainees’ subjective responses to 
the  training programme, such as satisfaction; (2) learning, 
which gauges trainees’ acquisition of knowledge and skills 

from the  training programme; (3) behaviour, which gauges 
observable changes in trainees’ demonstrations resulting from 
the knowledge and skills acquired after the training programme; 
and (4) results, which gauges the broader intended impact of 
the training programme on the organisation through trainees’ 
job performance.
In line with the  Kirkpatrick model, other studies have 
proposed that several levels can be used to measure teacher PD 
effectiveness: (1) teacher satisfaction with or acceptance of PD; 
(2) teacher cognition or changes in professional practice, such 
as changes in beliefs, knowledge, motivation, and classroom 
practices; and (3) student achievement (Lipowsky and Rzejak, 
2015; Kalinowski et al., 2020).
To delimit and simplify the  measurement of online PD 
effectiveness, this study used two levels of the  Kirkpatrick 
model: reaction, represented by satisfaction with online PD, 
and behaviour, represented by the  impact of online PD on 
changes in professional practice.

Current study
As explained in the  background and theoretical framework, 
this study examines the quality attributes of online PD using 
the CoI framework, including collaboration to address social 
presence, cognitive activation to address cognitive presence, 
and clarity and structure to address teaching presence. 
Furthermore, it uses satisfaction and changes in professional 
practice as two levels of the  Kirkpatrick model to examine 
online PD effectiveness. Finally, the study examines the  link 
between online PD quality, satisfaction, and changes in 
teachers’ professional practice. Accordingly, the  following 
research questions (RQs) are proposed:

1.	 What are the quality attributes of online PD?
2.	 What is the  effectiveness of online PD from teachers’ 

perspectives?
3.	 What is the  link between the quality of online PD and 

satisfaction?
4.	 What is the  link between the quality of online PD and 

changes in teachers’ professional practice?

METHOD
Procedures and participants

This study was conducted from July to November 2025. It 
involved senior high school economics teachers in Indonesia 
representing five major islands: Java, Papua, Kalimantan, 
Sumatra, and Sulawesi. Research approval was sought from 
the  Indonesian Economics Teacher Association to recruit its 
members as research participants. After approval was granted, 
the association provided data containing names, email addresses, 
and school names. Purposive sampling was employed to identify 
and recruit teachers who had participated in online PD activities 
during the previous 12 months, which constituted the eligibility 
criterion for participation in this study. An  online invitation 
was sent by email to 640 selected teachers. The  invitation 
described the research objectives, ensured anonymity, clarified 
that the data would be collected for research purposes only, and 
stated that participation was voluntary. A total of 247 teachers 
responded and participated in the  research (response rate: 
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38.59%). We excluded 41 participants because they did not fulfil 
the criteria for TPD attendance and/or had incomplete data sets. 
Therefore, the final sample comprised 206 teachers, dominated 
by females (63.39%) compared with males (36.61%). On 
average, the participants were 38.2 years old and had 12.7 years 
of teaching experience.

Instruments

The study used instruments developed in previous research. 
The  instruments were slightly modified to fit the  research 
context. All instruments were translated into Indonesian (Bahasa 
Indonesia) and reviewed by experts in both Bahasa Indonesia 
and education to prevent misinterpretation by the participants.
The instruments developed by Meyer et al. (2023) were used 
to measure three quality attributes of online PD (collaboration, 
cognitive activation, and clarity and structure) and changes 
in professional practice. The  online PD quality attributes 
comprised eleven items, while changes in professional practice 
were measured using four items. Finally, satisfaction with online 
PD was measured using the Online Course Satisfaction Scale 
(OCSS) developed by Wei and Chou (2020), which consists 
of four items. All questionnaires used a five-point Likert scale 
ranging from 1 (strongly disagree) to 5 (strongly agree).

Data analysis
After data collection, data screening was performed to 
prevent biased analysis. Of the 247 research participants, 41 

were removed because they did not meet the TPD attendance 
criterion and/or had incomplete responses. Structural equation 
modelling (SEM) with the partial least squares approach was 
then performed to examine the relationships among variables. 
The multiple-step procedure proposed by Hair et al. (2014) was 
adopted for the partial least squares approach. This procedure 
includes model specification, outer model evaluation (validity 
and reliability of construct measurement), and inner model 
evaluation (R2, Q2, f2, and path coefficients).

RESULTS
Outer model evaluation

To evaluate the  outer model, the  validity and reliability 
of each construct and measurement were examined. First, 
the  convergent and discriminant validity of the  constructs 
were evaluated. The results (Table 1) show that all construct 
measurement items had loading factors higher than 0.7 and that 
the AVE of each construct was higher than 0.5, indicating that 
convergent validity was established (Hair et al., 2014; Hair et al., 
2017; Hair and Alamer, 2022). Furthermore, the measurement 
model test generated the Heterotrait-Monotrait Ratio (HTMT) 
to evaluate discriminant validity. The  results (Table 2) show 
that all HTMT values were below the conservative threshold 
of 0.85 (Hair et al., 2017; Sarstedt et al., 2017; Hair and 
Alamer, 2022), indicating that the  measurement model met 
the discriminant validity criteria.

Constructs Item Mean VIF Loading AVE
Collaboration (Col) Col1 3.273 2.719 0.897 0.791

Col2 3.455 2.414 0.888
Col3 3.545 2.000 0.883

Overall mean score of construct Col 3.424
Cognitive activation (CA) CA1 3.455 2.437 0.866 0.802

CA2 3.636 2.602 0.934
CA3 3.545 3.037 0.889
CA4 3.455 3.087 0.890

Overall mean score of construct CA 3.523
Clarity and structure (CS) CS1 3.955 3.075 0.961 0.760

CS2 3.591 3.876 0.942
CS3 3.591 3.290 0.764
CS4 3.545 2.248 0.803

Overall mean score of construct CS 3.670
Satisfaction (Sa) Sa1 3.636 2.297 0.727 0.632

Sa2 3.818 4.085 0.731
Sa3 3.909 1.585 0.764
Sa4 3.959 2.251 0.939

Overall mean score of construct Sa 3.831
Changes in professional practices (CPP) CPP1 3.682 4.110 0.865 0.788

CPP2 3.818 3.799 0.918
CPP3 3.364 3.575 0.972
CPP4 3.364 2.744 0.785

Overall mean score of construct CPP 3.557

Table 1: Mean, VIF, loading factor, and AVE (first-order measurement model)
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Second, the  reliability of the  construct measurement model 
was evaluated. The  results (Table 3) show that Cronbach’s 
alpha and composite reliability for each construct were higher 

than 0.7, indicating that all measurement models in this study 
had internal consistency reliability (Hair et al., 2014; Hair et 
al., 2017).

Collaboration Cognitive 
activation

Clarity and 
structure Satisfaction

Change in 
professional 

practices
Collaboration - - - - -
Cognitive activation 0.484 - - - -
Clarity and structure 0.545 0.517 - - -
Satisfaction 0.748 0.714 0.638 - -
Change in professional practices 0.502 0.508 0.464 0.699 -

Table 2: Discriminant validity (Heterotrait-Monotrait Ratio / HTMT)

Cronbach’s Alpha Composite reliability
Collaboration 0.868 0.919
Cognitive activation 0.917 0.942
Clarity and structure 0.891 0.926
Satisfaction 0.803 0.872
Change in professional practices 0.909 0.937

Table 3: Reliability

According to the  theoretical framework explained previously, 
the quality of online PD consists of three dimensions: collaboration, 
cognitive activation, and clarity and structure. Therefore, 
a second-order measurement model was performed for the online 

PD quality variable. The results (Table 4) show that the validity 
indicators (loading factor and AVE) and reliability indicators 
(Cronbach’s alpha and composite reliability) of the measurement 
model for the online PD quality variable were established.

Variable Dimensions Loading factor AVE Cronbach’s Alpha Composite 
reliability

Quality of online PD
Collaboration 0.720

0.517 0.901 0.918Cognitive activation 0.827
Clarity and structure 0.835

Table 4: Second-order measurement model

Inner model evaluation
After the measurement model was established, the study proceeded 
to the  next stage: structural model evaluation (inner model). 
According to Hair et al. (2014), inner model evaluation considers 
the coefficient of determination (R2), cross-validated redundancy 
(Q2), effect size (f2), and path coefficients. Nevertheless, 
the measurement model must first be free from high correlations 
among constructs (i.e., collinearity bias). The  results (Table 1) 
show VIF values ranging from 1.585 to 4.110, below the threshold 
value of 5, indicating that collinearity in the measurement model 
did not reach critical levels (Hair et al., 2017).
Table 5 shows that the R2 values were 0.579 and 0.501, 
indicating that the exogenous construct (quality of 
online PD) had moderate predictive power (Hair et al., 
2017; Hair et al., 2019). In other words, the quality of 
online PD explained 57.9% and 50.1%, respectively, of 
the variance in satisfaction and changes in professional 

practice. Furthermore, the predictive accuracy of the research 
model was assessed through cross-validated redundancy (Q2). 
The results show that the Q2 values for satisfaction and changes 
in professional practice were 0.326 and 0.242, indicating that 
the model had medium predictive relevance (Hair et al., 2017; 
Hair et al., 2019). The f2 values (effect sizes) of the quality of 
online PD were 0.526 and 0.418 for satisfaction and changes 
in professional practice, respectively. These values indicate that 
the quality of online PD had a large effect size on the endogenous 
constructs of satisfaction and changes in professional practice 
(Hair et al., 2017; Hair et al., 2019), with the effect size being 
larger for satisfaction than for changes in professional practice.
Finally, path coefficients were examined to determine 
the  significant effects of online PD quality on satisfaction 
and changes in professional practice. The results (Table 6 and 
Figure 1) show that all path coefficients in the research model 
had positive values and were significant at p < 0.01.

Relationship R2 Q2 f2

Quality of online PD → Satisfaction 0.579 0.326 0.526
Quality of online PD → Change in professional practices 0.501 0.242 0.418

Table 5: Predictive power/accuracy
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DISCUSSION
Following the proposed RQs, the study investigated online PD 
quality attributes using the  CoI framework. It also assessed 
the  effectiveness of online PD using the  Kirkpatrick model: 
the  reaction level through participants’ satisfaction and 
the behaviour level through changes in teachers’ professional 
practice. Finally, the  study examined the  influence of online 
PD quality on satisfaction and changes in professional practice. 
The findings are discussed below.

What are the quality attributes of online PD?
To address the quality attributes of online PD, the study used 
the  CoI framework from Garrison et al. (1999). According 
to the  CoI framework, online distance education consists of 
three crucial elements: social presence, cognitive presence, and 
teaching presence (Garrison et al., 2003; Carrillo and Flores, 
2020). Accordingly, collaboration was used to represent 
social presence, cognitive activation to represent cognitive 
presence, and clarity and structure to represent teaching 
presence. The results of the second-order measurement model 
in Table 4 and Figure 1 show that the three quality attributes 
of online PD (collaboration, cognitive activation, and clarity 
and structure) had loading scores above 0.70, AVE greater than 
0.5, and Cronbach’s alpha and composite reliability greater 
than 0.7. These findings indicate that collaboration, cognitive 
activation, and clarity and structure contribute to explaining 
and establishing the  quality of online PD. Statistically, 
therefore, the  current study confirmed the  CoI framework, 

which proposes three crucial elements in online learning: 
collaboration, cognitive activation, and clarity and structure 
(Garrison et al., 1999; Garrison et al., 2003).
Collaboration during online PD allows participants to share 
teaching experiences, discuss best practices and new learning 
methods, build interpersonal interactions, and broaden their 
professional networks. This finding aligns with previous 
studies that viewed collaboration as a  crucial feature and 
effective approach in online learning courses that positively 
contributes to participants’ experiences (Vinagre, 2017; 
Theelen et al., 2020). As proposed by the  communities of 
practice framework, individuals develop their knowledge, 
beliefs, attitudes, and skills within social and cultural contexts 
rather than in isolation (Butler et al., 2004). Therefore, this 
study confirms that collaboration substantially fosters teachers’ 
professional knowledge in online PD and is crucial to online 
PD quality.
The current study also found that cognitive activation in online 
PD stimulates participants’ involvement in learning courses by 
encouraging them to communicate and discuss their teaching 
experiences and challenges. Cognitive activation also provides 
teachers with opportunities to construct new knowledge by 
linking it with their own and their peers’ prior experiences 
through reflection on existing practices. These findings 
strengthen previous studies suggesting that discussing teaching 
experiences is crucial for understanding teaching problems and 
constructing professional teaching knowledge (Fletcher and 
Bullock, 2015; Carrillo and Flores, 2020). Cognitive activation 

Relationship Coefficients S.E. p-value
Quality of online PD → Satisfaction 0.720 0.058 0.000
Quality of online PD → Change in professional practices 0.684 0.120 0.000

Table 6: Path coefficients

Figure 1: Result of structural model analysis
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in online PD also fosters participants’ engagement during 
the  course. When online PD offers new knowledge about 
professional approaches, high course engagement may make 
it easier for participants to welcome, improve, or change their 
beliefs and knowledge. This finding aligns with adult learning 
theories, which propose that adults learn differently from 
children and must be active participants in the course learning 
process to achieve learning goals (Trotter, 2006). Therefore, 
this study indicates that cognitive activation is crucial in 
establishing online PD quality.
Finally, this study revealed that clarity and structure in online 
PD are crucial aspects from participants’ perspectives. Online 
PD may have more weaknesses than offline PD, such as 
offering limited opportunities for participants to practise new 
teaching models or share ideas and experiences (Carrillo and 
Flores, 2020; Meyer et al., 2023). Other studies have indicated 
that online learning courses often rely primarily on lectures, 
which can lead participants to receive information passively 
and reduce their focus (Parsons et al., 2019; Scagnoli et al., 
2019; Meyer et al., 2023). This study found that when online 
PD has clear objectives and structure, for which the instructor 
or course designer is responsible, participants are more likely 
to participate actively and remain attentive. This finding 
aligns with previous evidence showing that participants are 
more motivated when courses provide clear objectives and 
facilitate participation during online learning (Parsons et al., 
2019; Carrillo and Flores, 2020). Therefore, designing clear 
objectives and choosing appropriate approaches to help 
participants achieve learning goals confirms that clarity and 
structure are quality attributes of online PD.

What is the  effectiveness of online PD from 
teachers’ perspectives?

Reaction level (satisfaction with online PD)

This study assessed the effectiveness of online PD using 
the Kirkpatrick model, specifically the reaction level 
(satisfaction) and behaviour level (changes in professional 
practice). For satisfaction, the research scale consisted of 
four items covering participants’ reactions to the trainer/
instructor and to the content and delivery of the training. 
The results in Table 1 show a mean satisfaction score of 
3.831, which can be categorised as above moderate. This 
indicates that the participants were satisfied with the online 
PD in which they enrolled.
More specifically, the findings (Sa1 and Sa2 in Table 1) show 
an  average score of 3.727, suggesting that participants were 
satisfied with the  instructor during the online PD course. This 
finding aligns with previous studies proposing that participants’ 
satisfaction is crucial in establishing effective training (Sitzmann 
et al., 2008; Alsalamah and Callinan, 2021). Another study 
showed that trainees’ reactions to their training instructor, 
including likes or dislikes, predict satisfaction and motivation 
during the  course (Marsh and Overall, 1980). Furthermore, 
effective training is also determined by the quality of the trainer 
or instructor (Boyd et al., 2017; Alsalamah and Callinan, 2020), 
and participants’ perceptions of training are strongly influenced 
by the instructor’s performance (Morgan and Casper, 2000).

Regarding participants’ reactions to content and training 
delivery, the findings (Sa3 and Sa4 in Table 1) show an average 
score of 3.934, indicating that participants were satisfied. 
The current study found that participants considered the content 
and materials of online PD (Sa2) and the  delivery methods 
(Sa3) important. These findings correspond to previous studies 
suggesting that effective training should combine theoretical 
and practical content (Gauld and Miller, 2004; Giangreco et 
al., 2009) and multiple delivery methods (King et al., 2000; 
Brauckmann and Pashiardis, 2012). Combining theoretical 
and practical content is more effective for transferring new 
knowledge and skills and for increasing trainee satisfaction. 
Furthermore, using multiple delivery methods can sustain 
participants’ interest and curiosity during the  course, as 
individuals have different learning styles.

Behaviour level (changes in professional practice)

At this level, four items were used to measure changes in 
professional practice. The  items addressed gaining new 
pedagogical and content knowledge, expanding professional 
networks, feeling more confident in teaching practices, 
and addressing professional challenges. Table 1 shows that 
the  mean score was 3.557 (moderate). This result indicates 
that online PD could support changes in professional practice, 
meaning that teachers can apply new knowledge, teaching 
methods, and approaches acquired from online PD to their 
teaching practices. Through online PD, teachers can also 
expand their professional networks, increase their confidence in 
teaching practice, and identify challenges in carrying out their 
duties. These findings correspond to previous studies showing 
that professional development can facilitate the  acquisition 
of new teaching skills, strategies, and insights (Jacob et al., 
2017; Egert et al., 2018; Sims et al., 2021; Abakah, 2023), 
thereby enhancing teaching performance. Participation in 
professional development also expands teachers’ professional 
networks (Abakah, 2023), increases teachers’ confidence in 
demonstrating new skills in appropriate situations, and helps 
them deal with job responsibilities, job demands, and job-
related problems (Noe, 1986; Alsalamah and Callinan, 2021). 
Professional development programmes also help teachers 
foster their teaching creativity (Alsalamah and Callinan, 2021).
In summary, online PD was effective, as reflected in participants’ 
satisfaction with online PD and changes in professional 
practice. The participants generally reported satisfaction with 
online PD, including satisfaction with the instructor, content, 
and delivery method. Furthermore, they also reported changes 
in professional practice, including the  acquisition of new 
pedagogical knowledge, expansion of professional networks, 
increased confidence in teaching practice, and support in 
dealing with professional challenges.

What is the link between the quality of online PD 
and satisfaction?
This study revealed that the quality of online PD was positively 
related to satisfaction (Table 6 and Figure 1). This indicates that 
the higher the online PD quality, reflected in the three attributes 
of collaboration, cognitive activation, and clarity and structure, 
the  higher the  satisfaction of online PD participants. More 
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specifically, the  study identified how each online PD quality 
attribute affects participants’ satisfaction. The  first attribute 
is collaboration. The  findings indicate that collaboration 
among participants during online courses positively fosters 
satisfaction. Through interaction and collaboration during 
online PD, teachers receive helpful suggestions, comments, 
and peer feedback. This finding aligns with previous studies 
showing that peer interaction is related to learner satisfaction 
in online learning courses (Kuo et al., 2013; Gameel, 2017; 
Pham and Nguyen, 2021). Another study also found that peer 
interaction motivates learners in online learning environments 
(Ghadirian et al., 2018). Interactions among online participants 
lead to a  collaborative environment during the  course and 
broaden professional networks. Therefore, collaboration, as 
part of the quality attributes of online PD, plays a crucial role 
in participants’ satisfaction.
The second attribute is cognitive activation. This study found 
that teachers who perceived that their online PD enabled them to 
construct meaning through continuous reflection and by linking 
their experience with new knowledge felt more satisfied than 
those who did not perceive this. The study also revealed that 
teachers felt satisfied when online PD presented challenging 
learning situations. Such situations stimulate teachers’ higher-
order thinking skills and support the achievement of learning 
goals, such as enhancing participants’ pedagogical and 
content knowledge. Participants perceived this as a factor that 
supported their satisfaction with online PD. These findings 
confirm previous studies identifying the  substantial role of 
perceived instructional quality in online learning and its close 
relationship with learner satisfaction (Pham and Nguyen, 2021; 
Taghizadeh and Hajhosseini, 2021; Yang et al., 2023).
The third attribute is clarity and structure. The study found 
that participants who perceived the online course as having 
clear objectives and a  well-structured design reported 
higher satisfaction than those who did not. This can be 
explained as follows: when a  course is well organised, 
with clear objectives, logical progression, and effective 
communication of information, participants are more likely 
to feel engaged, understand the  content, and experience 
a  sense of accomplishment. A  structured course provides 
a  framework that helps participants navigate the  learning 
material, leading to a more satisfying educational experience. 
Conversely, poorly structured courses may cause participants 
to feel frustrated, confused, and less satisfied. Therefore, 
a  course’s structure and clarity are crucial in shaping 
participants’ satisfaction with the  learning experience. 
These findings confirm previous studies showing that well-
structured courses and clear learning goals are associated 
with higher satisfaction among online PD participants (Swan, 
2001; Palmer and Holt, 2009; Reeves and Pedulla, 2011). In 
summary, the  quality of online PD is positively associated 
with participants’ satisfaction: the higher the quality of online 
PD, the higher the participants’ satisfaction.

What is the link between the quality of online PD 
and changes in teachers’ professional practice?
According to Table 6 and Figure 1, online PD quality was 
positively related to changes in teachers’ professional 

practice. This finding indicates that higher online PD 
quality is associated with greater changes in professional 
practice. More specifically, the  study explains how each 
attribute of online PD quality affects the outcome variable. 
The first attribute is collaboration. The findings show that 
teachers tend to change their professional practices, such 
as applying new pedagogical knowledge, when online 
PD allows participants to collaborate with one another by 
sharing teaching experiences and discussing best practices 
and new learning methods. This finding corresponds with 
previous studies showing that collaboration with peers or 
communities during professional development programmes 
makes teachers more likely to apply what they have learned 
in actual teaching scenarios (Desimone, 2009; Sims and 
Fletcher-Wood, 2021; Teslo et al., 2023).
The second attribute is cognitive activation. Respondents 
who perceived online PD as providing challenging learning 
delivery and enabling them to construct new knowledge by 
linking it with prior experiences reported greater changes 
in professional practice, such as using new knowledge in 
teaching. Engaging in challenging learning experiences 
enhances the  likelihood of constructing and applying new 
pedagogical knowledge from professional development 
programmes in actual teaching situations. Furthermore, when 
online PD is designed to support new knowledge construction 
by connecting prior experience through reflection and peer 
discussion, participants are more likely to master course 
content and apply it in teaching. This finding confirms 
previous studies showing that cognitive activation in courses 
or training is positively related to gains in participant 
achievement (Praetorius et al., 2018), insightful learning 
processes (Baumert and Kunter, 2013), and cognitive 
restructuring of science concepts (Fauth et al., 2019).
The final attribute is clarity and structure. This study found 
that respondents who positively perceived online PD as well 
structured and guided by clear objectives reported greater 
changes in their pedagogical knowledge, particularly 
regarding current teaching methods and strategies. A well-
structured course facilitates effective learning experiences 
for participants. It provides clear learning objectives, 
appropriate learning material, suitable learning delivery, 
and assessments. This enhances the  learning environment 
and helps course participants achieve the  desired learning 
outcomes. Achieving learning outcomes after participating 
in a  teacher professional development (TPD) programme 
increases the likelihood of teaching practice improvement. 
These findings confirm previous research showing that 
clarity and structure are important features in establishing 
effective teaching and enhancing teachers’ knowledge 
and teaching practices (Lipowsky and Rzejak, 2015). 
The findings also align with research showing that effective 
TPD is determined by changes in teachers’ knowledge and 
teaching practices (Kalinowski et al., 2020).
In summary, the  study shows that the  quality of online 
PD, attributed to collaboration, cognitive activation, and 
clarity and structure, positively affects changes in teachers’ 
professional practice. These findings align with the literature 
on transformative TPD approaches, which are a  standard 
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goal in designing TPD. Transformative approaches refer to 
TPD strategies and methods that focus on changing teachers’ 
knowledge, skills, attitudes, and practices (Kennedy, 2005; 
Kennedy, 2014; Teslo et al., 2023). The  findings also 
strengthen previous studies proposing that effective teacher 
professional development can be measured by teacher 
satisfaction and changes in teacher beliefs, knowledge, 
motivation, and classroom practices (Lipowsky and Rzejak, 
2015; Kalinowski et al., 2020).
Although the current model treats satisfaction and changes 
in professional practice as two independent outcome 
variables, a  potential relationship between them should 
also be acknowledged. Conceptually, teachers who are 
more satisfied with online PD may demonstrate greater 
motivation, engagement, and willingness to apply newly 
acquired pedagogical knowledge in their professional 
practice. Previous training evaluation literature also suggests 
that positive participant reactions may facilitate behavioural 
transfer and implementation outcomes. However, the present 
study did not examine the  direct relationship between 
satisfaction and changes in professional practice because 
the model focused specifically on the direct effects of online 
PD quality. Therefore, future studies are encouraged to 
investigate whether satisfaction mediates or strengthens 
the relationship between online PD quality and changes in 
professional practice.
Overall, the current findings imply that the effectiveness of 
online PD does not reside merely in technology delivery, but 
rather in the extent to which the online learning environment 
facilitates meaningful collaboration, cognitive engagement, 
and instructional clarity. Furthermore, the  findings should 
be interpreted in light of the  study’s methodological 
limitations, including the  relatively small sample size 
and the  cross-sectional nature of the  data. Future studies 
are recommended to refine the  current model, including 
the possibility that satisfaction is an antecedent or mediator 
of changes in professional practice.

CONCLUSION AND IMPLICATIONS
In conclusion, the  current study confirmed that three 
attributes establish the quality of online PD: collaboration, 
cognitive activation, and clarity and structure. Furthermore, 
the  study found that online PD is effective in enhancing 
teacher knowledge and skills, as seen from the  reaction 
level (participant satisfaction) and behaviour level (changes 
in professional practice). Finally, the  study shows that 
the  quality of online PD positively affects participants’ 
satisfaction and changes in teachers’ professional practice.
This study provides both theoretical and practical contributions. 
Regarding theoretical contributions, it confirmed the  CoI 
framework for successful distance education (Garrison et 
al., 1999; Garrison et al., 2003), the  Kirkpatrick model for 
training programme evaluation (Kirkpatrick and Kirkpatrick, 
2006; Kirkpatrick and Kirkpatrick, 2016), and the relationship 
between online PD quality, satisfaction, and changes in teachers’ 
professional practice. The study extends understanding of online 
PD, particularly its quality attributes. As previous research 
has explained, unlike offline PD, limited evidence is currently 

available on the quality attributes of online PD (Meyer et al., 
2023). This study shows that the  quality attributes of online 
PD consist of collaboration, cognitive activation, and clarity 
and structure, which represent the  three elements of the  CoI 
framework: social presence, cognitive presence, and teaching 
presence, respectively. It provides evidence supporting 
the  effectiveness of online teacher professional development 
in augmenting teachers’ knowledge and skills. Furthermore, 
the  study found that online PD quality is closely related to 
satisfaction and changes in teachers’ professional practice. 
The findings strengthen previous research showing that effective 
teacher professional development is related to teacher satisfaction 
and changes in teachers’ beliefs, knowledge, motivation, and 
classroom practices (Lipowsky and Rzejak, 2015; Kalinowski 
et al., 2020).
Regarding practical contributions, the findings indicate 
that three crucial elements—social presence, cognitive 
presence, and teaching presence — contribute to the quality 
and effectiveness of online PD. Therefore, TPD providers, 
including government and private institutions, should 
ensure that these three elements are present in online PD. 
The government should also offer online PD to support 
teachers who may face barriers to attending offline TPD 
sessions because of financial constraints, time limitations, or 
residence in remote areas. By providing online TPD, teachers 
can stay updated on the latest advancements in knowledge 
and skills, supporting continuous professional growth. This 
recommendation is based on the findings that online PD 
can effectively support teachers’ professional learning and 
professional practice. Nevertheless, further comparative 
research is needed to examine how its effectiveness differs 
from or aligns with that of traditional offline PD.

LIMITATIONS
This study has several limitations. First, to evaluate 
the effectiveness of online PD, it used only two of the four 
evaluation levels offered by the  Kirkpatrick model: 
the  reaction level (satisfaction) and the  behaviour level 
(changes in professional practice). Future research should 
evaluate the effectiveness of online PD using all four levels 
of the  Kirkpatrick model to provide more robust results. 
Second, this study used a  relatively small sample size of 
206 and a  complex model (SEM-PLS with higher-order 
analyses). Although the PLS approach allows for estimation 
of the proposed structural model with a smaller sample size 
(Hair and Alamer, 2022), the findings should be interpreted 
with caution, particularly regarding their generalisability. 
Therefore, future research should use a  larger sample 
size to improve the  robustness, external validity, and 
generalisability of the research model. Third, this research 
overlooked participants’ gender background, although 
various studies highlight the impact of gender on both life 
and job satisfaction (Okpara et al., 2005; Jovanović, 2017; 
Joshanloo and Jovanović, 2020). Fourth, the  study used 
a cross-sectional design to address the  research questions. 
Future studies should therefore consider demographic 
factors and employ a longitudinal research design for more 
robust validation of the findings.
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