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Abstract 
With the growing prevalence of online, flexible-delivery higher education programs, 
supporting students in developing higher-order thinking and the ability to apply theoretical 
knowledge in practical work situations poses a significant challenge for educators in health 
disciplines. This exploratory study aims to address the gap in empirical research on how 
higher-order thinking skills—cognitive presence, self-regulated learning, and learning 
transfer—interact to influence student learning in online environments. To investigate this, 
three survey instruments—measuring cognitive presence, self-regulated learning, and 
learning transfer—were combined into a single online survey questionnaire to evaluate their 
relationship. Participants are students from multiple courses in a medical sonography 
postgraduate program, with an online delivery. Their perspectives of their online learning 
environment are evaluated through quantitative and qualitative data. Responses from 89 out 
of 262 students (34% response rate) were analyzed using descriptive and inferential statistics 
and qualitative deductive analysis. Results suggest that students perceived stronger 
development in cognitive presence and learning transfer skills compared to self-regulated 
learning. Students perceived real-life case studies and presentations as the most relevant 
summative assessments for applying knowledge in the workplace. Qualitative data identified 
four themes related to the development of higher-order thinking skills that support learning 
transfer. Results show a statistically significant correlation between cognitive presence, self-
regulated learning, and learning transfer. No significant differences were found across 
demographic groups in relation to the study variables, except for training hours per week. 
The key contribution of this study lies in offering an initial understanding of student 
perspectives on cognitive presence, self-regulated learning, and learning transfer in online 
environments. The limitations of this study point to areas requiring further research. 
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With the growing prevalence of online, flexible-delivery higher education programs, 
supporting students in developing higher-order thinking and the ability to apply theoretical 
knowledge in practical work situations poses a significant challenge for educators in health 
disciplines. While generic graduate attributes—such as communication, ethical practice, and 
lifelong learning—are recognized as transferable skills (Weng et al., 2024), ensuring students 
can transfer discipline-specific knowledge from the classroom to the workplace remains a 
critical concern. Efforts to bridge this gap are evident in innovations such as experiential 
learning (Hansen, 2008), authentic assessments (Herrington & Oliver, 2000), and work-
integrated learning (Dean & Campbell, 2020; Kay et al., 2019).  

Despite these initiatives, the assumption that students naturally transfer classroom 
learning to real-world problem-solving is often unfounded. Research highlights the need for 
deliberate integration of targeted learning tasks into course design to facilitate transfer 
(Kaiser et al., 2023; Wisneski & Ozogul, 2019). Additionally, effective transfer requires 
students to possess a degree of self-regulation. Studies have shown that students in online 
environments must assume greater responsibility for their learning than those in traditional 
face-to-face settings (Barnard et al., 2009; Broadbent & Poon, 2015). While prior research 
has established links between student self-regulation and higher-order thinking skills 
(Cassidy, 2011; Kuiper & Pesut, 2004), much of it does not focus specifically on online 
learning contexts.  

In online learning, higher-order thinking is represented by the concept of cognitive 
presence within the widely used and researched Community of Inquiry (CoI) framework 
developed by Garrison et al. (2000) (Stenbom, 2018; Yu & Li, 2022). This study adopts the 
CoI framework as its theoretical foundation for evaluating cognitive presence, while also 
examining learning transfer and self-regulation within the context of online education. 
Although prior research (Broadbent & Poon, 2015; Cassidy, 2011; Garrison et al., 2010; 
Kuiper & Pesut, 2004; Maranna et al., 2022) indicates that cognitive presence, self-regulated 
learning, and the ability to transfer knowledge all contribute individually to student success, a 
preliminary literature review showed that their relationship is vastly unexplored. Moreover, 
recent studies by Maranna et al. (2025a) and Maranna et al. (2025b) highlight a significant 
gap: the lack of empirical research on the relationship between cognitive presence, self-
regulated learning, and learning transfer in online environments. In response, this study aims 
to explore students’ perspectives on these three variables to gain initial insights on how they 
collectively influence student learning in online settings.  

Literature Review 

Stone (2019) highlights several challenges faced in online learning by both students 
and educators, particularly regarding support for student learning. While the foundational 
principles of learning are similar across modes, online education differs significantly from 
face-to-face instruction (Stone, 2019). Supporting student-centered learning, which promotes 
higher-order thinking and real-world application of knowledge, requires distinct strategies in 
online environments (Archambault, 2022; Brandes & Ginnis, 1996). Higher-order thinking 
remains a vital twenty-first-century skill for futureproofing sustainable education and enables 
learners to have a collaborative, constructive influence to address evolving challenges and 
implement relevant changes to their context (Kumar, 2024; Golden, 2023; Scott, 2015). The 
main concerns for educators are the absence of dynamic face-to-face interactions and the 
need for a deeper understanding of online pedagogy to design tasks that promote these skills 
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effectively. From the students’ perspective, the lack of face-to-face interaction can hinder 
collaborative, experiential learning, and the practical application of knowledge. Student 
success in online environments often requires a higher degree of self-regulation, which must 
be supported through intentional course design and active facilitation (Barnard et al., 2009). 
While the goal is for students to develop higher-order thinking skills and motivation to 
become lifelong learners, the responsibility rests with educators to design meaningful tasks, 
implement effective assessments, and facilitate relevant online educational experiences 
(Prince, 2004).  

Research has shown that the educators play a key role in facilitating higher order 
thinking in online modes through design and instruction (Garrison et al., 2007). Research has 
also shown that students must take more responsibility for their learning in an online 
environment in comparison to face-to-face settings (Barnard et al., 2009). There is a 
substantial body of literature addressing various aspects of cognitive presence and SRL (Doo 
et al., 2023; Garrison, 2022; Shea & Bidjerano, 2009) and to a lesser extent their connection 
to learning transfer (LoGiudice et al., 2022). Studies have shown that the development of 
cognitive skills, including learning transfer, requires self-regulation (Barnard et al., 2009) and 
that it has a positive relationship with cognitive presence (Doo et al., 2023). Martins et al. 
(2019) studied learning strategies in an online corporate context and found a positive 
relationship between learning transfer with self-regulation and cognitive behavioral 
strategies. Similarly, a positive relationship was seen with the findings of a study conducted 
on school-aged students in traditional face-to-face settings (Oz & Sen, 2021). Barak et al. 
(2016) investigated the relationship between SRL and learning transfer in on-campus versus 
online students, finding that online students exhibited a greater degree of knowledge 
application and SRL skills. A study by Maranna et al. (2025a) explored the roles of cognitive 
presence and SRL on transfer in health-related online learning contexts. Their results showed 
that cognitive presence and online self-regulation strategies were positively correlated, 
meaning that students who were able to self-regulate their online learning demonstrated 
enhanced cognitive presence. These findings align with previous research suggesting that 
self-regulated learning has a positive effect on cognitive presence (Doo et al., 2023; Shea & 
Bidjerano, 2012). Shea and Bidjerano (2012) found that Integration and Resolution are 
specific aspects of cognitive presence related to learner self-regulation in online 
environments. Similarly, Johnson and Davies (2014) suggested that a key cognitive process 
for students in online environments is planning, which involves time management, regulation 
of effort and selecting relevant strategies to achieve their personal goals. The study by 
Maranna et al. (2025a) further demonstrated that increased cognitive presence increases 
students’ ability to apply learnt knowledge. While evidence in literature (Broadbent & Poon, 
2015; Cassidy, 2011; Kuiper & Pesut, 2004; Martins et al., 2019) has shown that cognitive 
presence, SRL, and knowledge transfer each play a role in student success, the constructs are 
mostly studied in isolation, providing limited insights into how cognitive engagement and 
self-regulatory processes interact to support transfer in online and blended clinical education 
contexts. Their interrelationship remains largely unexplored in applied health professional 
and clinical contexts, where the transfer of knowledge to practice is critical. Investigating this 
relationship is essential to inform the design of educational interventions that promote not 
only learner engagement, but also effective and sustained transfer of learning to clinical 
practice. This study addresses this gap by exploring how these constructs interact in applied 
clinical education, providing evidence for a holistic view of online learning in supporting 
student learning. 
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Community of Inquiry and Cognitive Presence 

The CoI framework (Garrison et al., 2000) identifies three essential interdependent 
dynamic presences that contribute to a successful educational experience in online higher 
education (Garrison, 2022; Stenbom, 2018). These are teaching presence, social presence, 
and cognitive presence. Teaching presence is “the design, facilitation, and direction of 
cognitive and social processes to achieve personally meaningful and educationally valuable 
learning outcomes” (Garrison et al., 2000). Social presence is “the ability of CoI participants 
to project themselves socially and emotionally as real people within their communication 
medium” (Garrison et al., 2000). Cognitive presence is “the extent to which participants in 
any particular configuration of the CoI can construct meaning through sustained 
communication” (Garrison et al., 2000, p. 89).  

Although the three presences overlap, the focus of our research is on cognitive 
presence as it informs how students develop a sense of inquiry, exchange information, 
connect ideas, and apply new information (Garrison, 2007). In other words, cognitive 
presence is central to students’ critical thinking and focused on constructing personal 
meaning and shared understanding (Garrison, 2022) and consists of four phases (Garrison et 
al., 2000). The first phase is triggering, where a problem is identified, sparking the inquiry 
process. The second phase is exploration, during which students investigate relevant 
information, either individually or collaboratively with their peers. The third phase is 
integration, in which students construct meaning from generated ideas and share these within 
the community. The fourth phase is resolution, where students apply or defend potential 
solutions to problems using new ideas (see Figure 1). Triggering and exploration embody the 
initial levels of cognitive presence, while integration and resolution represent the higher 
levels, where students build on each other’s ideas and synthesize information to provide real-
world solutions (Garrison et al., 2001). The resolution phase as learning transfer is an implied 
concept and is underexplored. There are no evaluation methods in CoI except from coding. 
Course grades and performance data may be useful and needs further research (Maranna et 
al., 2025a). 

Figure 1 

The Practical Inquiry Model for Cognitive Presence (Garrison et al., 2001) 
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Self-regulated Learning 

Self-regulated learning (SRL) refers to a learner’s ability to select and implement 
effective strategies to achieve desired academic outcomes, informed by feedback on their 
learning effectiveness (Zimmerman & Martinez-Pons, 1990). SRL involves how students 
systematically activate and sustain their cognitions, motivations, and behaviors to attain their 
goals (Schunk & Greene, 2017). These behaviors include but are not limited to goal setting, 
time management, task strategies, environmental structuring, and seeking assistance. Success 
in online environments requires students to be self-disciplined and motivated, particularly in 
managing their time and completing tasks independently. Prior research indicates that 
students who do not exhibit SRL behaviors often struggle in online settings (Azevedo, 2005). 
A systematic review by Broadbent and Poon (2015) further supports this, revealing a positive 
relationship between SRL strategies and online academic success. Their analysis of nine SRL 
strategies found that metacognition, time management, effort regulation, and critical thinking 
were particularly influential in promoting academic success (Broadbent & Poon, 2015). SRL 
played a pivotal role in the development of cognitive skills, including learning transfer 
(Barnard et al., 2009). More recently, Doo et al. (2023) found that SRL is positively 
associated with cognitive presence. Research has suggested that SRL is a critical skill for 
students to succeed in online settings (Wang 2013; Wijekumar et al., 2006). Online learning 
differs from face-to-face learning, where students determine the location, time, and duration 
to access the learning materials (McMahon & Oliver, 2001) and must take more 
responsibility for their learning while not physically present in a classroom (Wang, 2013). 
Research on SRL before 2015 was predominantly in face-to-face settings (Pintrich, 2004; 
Richardson et al., 2012; Schunk & Pajares, 2002). Broadbent and Poon (2015) found that it 
often assumed students apply SRL strategies similarly—and with equal effectiveness—in 
both online and face-to-face environments. However, their findings, along with those of other 
researchers (Broadbent & Poon, 2015; Cho & Shen, 2013) suggest otherwise. Broadbent and 
Poon (2015) emphasized that educators should not presume students can automatically 
demonstrate SRL skills to online settings, nor that simply moving traditional teaching content 
online will yield equivalent learning outcomes.  

Learning Transfer 

Learning transfer refers to the ability to apply knowledge and skills learned in one 
context to another (Perkins & Salomon, 1988). Assumptions about learning transfer suggest 
that instruction in a specific context can lead to mastery of a task, making it sufficient for 
learners to apply the acquired knowledge in practice (Perkins & Salomon, 1988). Hajian 
(2019) instead views learning transfer as an integrative process, where learners actively 
engage with appropriate instruction, guidance, feedback, and opportunities for social 
interaction and authentic experience. Research on learning transfer has been more extensively 
explored in professional organization contexts (Baldwin et al., 2017; Huczynski & Lewis, 
1980). For organizational training, Huczynski and Lewis (1980) illustrate the interplay 
between course content, individual motivation, and work environment. Similarly, Baldwin et 
al. (2017) developed a framework for transfer that includes training input factors, training 
outcomes, and conditions that support transfer. With literature on organizational training, 
most reported interventions are brief and are typically limited to a few hours and delivered as 
a single event (Thalheimer, 2020).  
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There have been relatively fewer studies on learning transfer in higher education that 
propose ways to enhance transfer among students (Forrester, 2018; Lim et al., 2022). For 
example, Sibthorp et al. (2011) investigated learning transfer in students involved in an 
experiential education program and reported that active learning, time to practice tasks, goal 
setting, and extending learning beyond the classroom are crucial for enabling transfer. In this 
context, instructors play a key role in mediating transfer by offering support, serving as role 
models and delivering effective instruction (Sibthorp et al., 2011). Forrester (2018), in a 
study on music education, suggested that successful transfer is closely tied to the learning 
conditions created by the instructor, with deliberate and systematic instructional strategies 
through goal-oriented instruction. Literature in conventional face-to-face teaching indicates 
that skill transfer is best supported in courses that highlight the relevance of the skills being 
learned, teach the underlying theoretical concepts, and promote the transfer of knowledge 
across both academic and workplace settings (Stanos, 2017). Two studies have compared 
learning transfer between online and conventional settings. Hansen (2008) examined transfer 
in marketing courses and measured transfer using student grades. Online students scored 
higher when compared to on-campus students (Hansen, 2008).  

In skill-based higher education, such as in health disciplines, it is crucial to design 
learning activities that foster students’ ability to apply knowledge and skills to real-world 
scenarios (Dori & Sasson, 2013). Fischer et al. (2022) highlight a lack of empirical evidence 
on how to nurture skill development and transfer in online contexts. This gap may stem from 
the inherent complexity of evaluating and understanding the transfer process (Hajian, 2019; 
Perkins & Salomon, 1988). 

Study Context 

The postgraduate diploma in medical sonography in an Australian university is 
delivered entirely online. At this university, a course is a 20-week unit that includes two 
weeks of pre-teaching, 13 weeks of teaching, a two-week mid-semester break, one week of 
self-study and revision, and two weeks of the exam period. At the University, programs are 
offered as either graduate diplomas with eight courses or master’s degrees with 12 courses. 
This study is contextualized to students in the postgraduate diploma and masters of medical 
sonography. 

The program has four level 1 courses and four level 2 courses. The students in level 1 
courses do not require mandatory traineeships. Successful completion of these courses is a 
pre-requisite to undertake level 2 courses. Level 2 courses, on the other hand, require students 
to be in mandatory industry traineeships. The students in this study are from four courses: 
obstetrics and gynecology, vascular sonography, musculoskeletal sonography, and clinical 
sonography portfolio (capstone course). Successfully completing these courses enables the 
students to gain a postgraduate diploma. 

 Students are geographically dispersed across the country and simultaneously engaged 
in industry traineeships alongside their part-time online coursework. Traineeship refers to 
paid on-the-job training with an employer, while studying, with a focus on hands-on work 
experience and application of theory in a real-world setting. These clinical traineeships take 
place across a range of settings, including public and private hospitals, as well as rural and 
remote clinics. Students are required to complete a minimum of 200 clinical training hours 
within each 20-week period, while enrolled in level 2 scanning courses. A total of 2000 
clinical training hours must be accrued before progressing to the capstone course. The 
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students in this study were enrolled in level 2 courses, namely, obstetrics and gynecology, 
vascular sonography, musculoskeletal sonography, and clinical sonography portfolio. The 
courses within the program are designed in alignment to the CoI framework (Garrison et al. 
2000), where cognitive presence is fostered through collaborative activities such as 
discussion forums and brainstorming sessions; complex problem-solving tasks and the use of 
real-world scenarios embedded in both in summative and formative assessments (Gijbels et 
al., 2005). As this study specifically focuses on cognitive presence, the analysis centers on 
learning tasks and course design elements across the program. The assessments in the 
program were designed to be authentic, extending students’ skills and knowledge beyond the 
virtual classroom. Authentic learning tasks are those that reflect mirror real-world challenges 
and require students to apply knowledge and skills in practical, safe environments reflective 
of workplace scenarios (Ashford-Rowe et al., 2013). While a comprehensive mapping of 
tasks across all courses was outside the scope of this study, several common design features 
were identified. These include recorded synchronous sessions, participation in discussion 
forums, formative quizzes, diagnostic image interpretation tasks, guest lectures by industry 
experts, and problem-solving assessments based on real clinical scenarios.  

The program structure—combining online delivery of authentic, work-relevant 
content with concurrent clinical traineeships—provided a rich, work-integrated learning 
environment. This context offered an ideal setting to investigate students’ perspectives on 
cognitive presence, SRL, and learning transfer, and to understand how these elements 
contribute to their overall learning experience. Demographic variables, based on the 
participant context, are included to evaluate any significant differences on the constructs. The 
following research questions (RQ) guided the investigation:  

RQ1: What are the student perspectives on cognitive presence, SRL, and learning 
transfer in an online medical sonography program? 

RQ2: What is the relationship between cognitive presence, SRL, and learning transfer 
in an online medical sonography program? 

RQ3: Are there differences in students’ cognitive presence, SRL, and learning 
transfer based on age, gender, geographic location, traineeship duration, and weekly training 
hours? 

Methods 

Sample Characteristics  

Participants were recruited based on inclusion criteria. To be eligible, students had to 
be enrolled in the general stream of the postgraduate diploma in medical sonography program 
and concurrently engaged in a clinical traineeship. Accordingly, the sample population 
comprised all 262 students enrolled in the general stream of the program between February to 
July 2024.  

Survey Administration and Ethical Considerations 

This project was approved by the University Human Research Ethics Committee. 
Participation in the study was clearly communicated as voluntary, and all responses were 



276 

 

Online Learning Journal – Volume 30 Issue 3 –September 2026 

collected anonymously. The survey was developed using Microsoft Forms, accessed through 
the primary author’s password-protected Office 365 university account. The survey was 
distributed via email and remained open from June to August 2024. 

Data Collection  

Data collection was conducted through an online questionnaire designed to measure 
cognitive presence, SRL, and learning transfer. The three questionnaires were integrated into 
a single online survey that is shared in an open access site (Maranna et al., 2025c). The 
survey consisted of three sections. Section 1 collected demographic information through 
seven multiple-choice questions, covering course name, traineeship location, age, gender, and 
duration of traineeship. This section aimed to examine whether variables such as age, gender, 
traineeship location, training hours per week and traineeship duration had any impact on 
cognitive presence, SRL, and transfer.  

Section 2 of the survey presented three questionnaires in a matrix-style format, each 
comprising Likert-scale items. A five-point scale was used for responses, where 1 = strongly 
disagree, 2 = disagree, 3 = neutral, 4 = agree, and 5 = strongly agree. The first 12 items were 
drawn from the validated CoI questionnaire developed by Arbaugh et al. (2008) specifically 
to assess students’ cognitive presence. These items were grouped into four phases of 
cognitive presence: Triggering, Exploration, Integration, and Resolution, with three items 
assigned to each phase. The subsequent 24 items were taken from the validated Online Self-
regulated Learning Questionnaire (OSLQ), developed by Barnard et al. (2009). These items 
measured students' perceptions of six self-regulation strategies in online learning: goal 
setting, environment structuring, time management, help-seeking, task strategies, and self-
evaluation. The final ten items focused on students’ perspectives of learning transfer, as 
developed by Maranna et al. (2025b). These items were grouped into three thematic areas: 
course content (4 items), student characteristics (3 items), and external factors (3 items).  

Section 3 of the survey included two multiple-response questions designed to gain 
deeper insight into how the online course supported the application of theoretical knowledge 
in practice. Participants were given a list of common learning tasks and resources used across 
all courses and asked to select those they found most helpful. These options included: 
formative learning tasks such as practice quizzes; online learning resources such as content 
lectures; summative assessments such as case scenarios and real-life practice scenarios; 
recorded lectures; discussion forum interactions and synchronous sessions. An “Other” 
option allowed respondents to elaborate on additional resources or tasks not listed. 
Additionally, section 3 included one open-ended question, which asked participants to 
describe a specific resource, activity, or assessment from the online course that they found 
most beneficial during their traineeship. 

Statistical Analysis 

To address RQ1, descriptive statistics were generated using IBM SPSS Statistics 
(Version 24) to analyze the ordinal Likert scale data from the online questionnaire. 
Agreement levels were reported as percentages to summarize student responses. In addition 
to quantitative analysis, qualitative data from the open-ended survey responses were analyzed 
using Lumivero NVivo (version 14). A deductive qualitative analysis approach was 
employed, using predetermined codes and themes from a study by Maranna et al. (2025b). 
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This method involved categorizing responses into predetermined themes to extract 
meaningful insights into how the online content supported learning transfer (Bingham, 2023).  

To address RQ2, Spearman's rank correlation coefficient (rs) was calculated using 
IBM SPSS Statistics (Version 29) to evaluate the relationship between cognitive presence, 
online SRL, and learning transfer. Spearman’s correlation is a non-parametric measure used 
to assess the strength and direction of association between two ranked variables. A perfect 
positive correlation is indicated by rs = 1.0, and a perfect negative correlation is rs = -1.0 
(Zār, 2014). According to Akoglu (2018), correlation values between 0.1 and 0.3 are 
considered low, 0.3 to 0.5 moderate, 0.5 to 0.7 high, and values greater than 0.7 indicate a 
very high correlation. 

To address RQ3, inferential statistical analysis was conducted using IBM SPSS 
Statistics (version 29). Non-parametric tests, specifically the Mann-Whitney U and the 
Kruskal-Wallis test, were employed to compare independent groups based on demographic 
variables including gender, age, location of training, duration of training, and training hours 
per week. These tests were chosen due to the ordinal nature of the data and non-normal 
distribution. The Kruskal-Wallis test operates under the null hypothesis that the samples are 
independent and drawn from the same distribution, meaning there is no statistically 
significant differences between groups. A p-value of less than 0.05 was used as the threshold 
for rejecting the null hypothesis (McKnight & Najab, 2010).  

Results 

Student Perspectives on Cognitive Presence, SRL, and Learning Transfer (RQ1) 

Respondents were students from the level 2 courses of the postgraduate diploma 
program. A total of 89 students responded to the survey, resulting in a response rate of 34% 
(89/262). Descriptive statistics, including mean scores for each indicator of cognitive 
presence and SRL are presented in Table 1. Frequency distributions for levels of agreement 
across the three questionnaires—cognitive presence, SRL, and learning transfer—are shown 
in Figures 2 to 4. The overall mean score for cognitive presence was 4.25 (SD = 0.65), for 
SRL was 3.73 (SD = 0.92), and for learning, transfer was 4.37 (SD = 0.66), based on a five-
point Likert scale where 1 indicated the lowest level of agreement and five the highest. These 
results suggest that students perceived stronger development in cognitive presence and 
learning transfer skills compared to SRL. Lower mean scores were observed for SRL items 
(see Figure 3) related to task strategy and help-seeking, indicating areas where students may 
have felt less confident or supported. 

The third section of the survey included multiple response items designed to gain 
deeper insights into the online learning activities that supported students’ ability to apply 
theoretical knowledge in practice. For responses to the question on online learning resources 
the most frequently selected resources were practice questions (80/89 respondents; 89.9%) 
and recorded lectures (78/89 respondents; 87.6%). Problem-solving case discussions based 
on real-job scenarios were highly valued by 65 respondents (73%) while synchronous 
interactive sessions were selected by 66 (74%), identifying them as helpful for knowledge 
application. Additionally, 47 indicated that they accessed the recorded synchronous sessions, 
64 used the revision resources and 55 found the discussing forum interactions with educator 
useful for knowledge transfer. To the question regarding summative assessments that 



278 

 

Online Learning Journal – Volume 30 Issue 3 –September 2026 

contributed to knowledge application, students reported that case studies (n = 72), case 
presentations (n = 65), and online case scenarios (n = 65) involving real-job situations were 
particularly effective in supporting knowledge transfer. Online quizzes (n = 67) were also 
perceived as useful for learning and self-evaluation. 

Table 1  

Descriptive Statistics for the Three Questionnaires (N = 89) 

Indicator Mean (SD) 
Cognitive Presence 

Triggering 4.20 (0.68) 
Exploration 4.25 (0.71) 
Integration 4.20 (0.63) 
Resolution 4.36 (0.61) 
Overall Mean 4.25 (0.65) 

Self-regulated Learning 
Goal setting 4.44 (0.66) 
Environmental 
Structuring 

4.35 (0.67) 

Task Strategy 3.39 (1.07) 
Time Management 3.64 (1.07) 
Help Seeking 3.10 (1.08) 
Self-Evaluation 3.49 (0.97) 
Overall Mean 3.73 (0.92) 

Learning Transfer 
Course content 4.42 (0.61) 
Student characteristics 4.48 (0.55) 
External factors 4.22 (0.83) 
Overall Mean 4.37 (0.66) 

Note. SD = Standard deviation 

 

The open-text question invited participants to explain how a specific resource, activity 
or assessment from the online course supported their traineeship. A total of 60 out of 89 
respondents (67.4%) provided written responses. Deductive coding (Bingham, 2023) using 
NVivo identified five main codes based on frequency of mention: (1) Lectures (n = 30); (2) 
Interactive online synchronous sessions (n = 24); (3) Formative learning tasks (n = 22); (4) 
Summative assessments (n = 15) and (5) Discussion forums (n = 4) These codes were then 
organized into four overarching themes related to the development of higher-order thinking 
skills that support learning transfer: (1) Conceptual understanding relevant to training, (2) 
Clinical reasoning, (3) Confidence and (4) Collaboration (Table 2). Additionally, several 
students mentioned the value of reading resources, such as textbook and study guides (n = 
14), as well as real-time scanning videos (n = 6). One student highlighted the practical 
relevance of course content, stating, “All the information in the course applies to day-to-day 
scanning.” Recorded synchronous sessions were especially appreciated by students who often 
could not attend live sessions due to time zones differences and other scheduling constrains, 
underscoring the importance of flexible access to interactive content. 
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Figure 2  

Descriptive Statistics of the Cognitive Presence Likert Scale Items 

 

 
Note. SD = Strongly disagree; D = Disagree; N = Neutral; A = Agree; SA = Strongly agree. 
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Figure 3  

Descriptive Statistics of the Online Self-regulated Learning Likert Scale Items 

 

 
Note. SD = Strongly disagree; D = Disagree; N = Neutral; A = Agree; SA = Strongly agree. 

 

 



281 

 

Online Learning Journal – Volume 30 Issue 3 –September 2026 

Figure 4  

Descriptive Statistics of the Online Learning Transfer Likert Scale Items 

 

  
Note. SD = Strongly disagree; D = Disagree; N = Neutral; A = Agree; SA = Strongly agree.
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Table 2  

Codes and Themes Derived from the Open-text Responses 

Codes: 
Online 
content 

Themes: How it helped in knowledge application 

Lecture 
including 
lectures from 
guest experts 
(n = 30) 

Conceptual understanding relevant to training 
 

Practical tips to optimize scans and to recognize pathology. 
Introduction to relevant concepts to support ongoing research and 

revision. 
Exemplar images and case scenarios to consolidate theory and interpret 

findings to explain pathology. 
Interactive 
zoom 
sessions (n = 
24) 
 

Conceptual understanding relevant to training 
 

Practical tips on common pitfalls based on educators’ clinical 
experience. Deeper insights to consolidate the content. 

Real-life scenario discussion with tips to tackle them at workplace. 
Clinical reasoning 

Case examples with diagnostic information and clinical reasoning to 
bridge the gap between theory and clinical practice. 

Provided a critical thinking atmosphere to enhance job skills. 
Collaboration 

To hear from peers made studying online less lonely. 
Formative 
learning 
tasks 
(n = 22) 

Conceptual understanding relevant to training 
To understand the reason for obtaining certain images, learn image 
description, correlate with clinical presentation and symptoms and 

propose differential diagnoses. 
Simulation helped to understand protocols and imaging planes. 

Confidence 
Reinforce learning and identify areas that need review, able to self-

assess images effectively, and to familiarize with pathologies. 
Collaboration 

Discuss real life scenarios with industry supervisor and learn from the 
different approaches to the scenario. 

Summative 
assessments 
(n = 15) 

Conceptual understanding relevant to training 
Detailed investigation of specific topics relevant to the learning 

objectives and training requirements; solving real-world scenarios in a 
safe setting. 

Confidence 
Increased confidence in detecting pathology in the workplace. 

Interactive 
peer 
discussion 
forum (n = 
4) 

Clinical reasoning 
For problem-solving and clarification 

Collaboration 
To compare how peers would approach the same problem and to 

improve knowledge application  
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Relationship Between Cognitive Presence, SRL, and Learning Transfer (RQ2) 

Spearman's rank-order correlation (rs) test was performed using SPSS to examine the 
relationship between cognitive presence, SRL, and learning transfer. There was a significant 
positive correlation between cognitive presence and SRL (rs = .617, p = <.001, N = 89) and 
between cognitive presence and learning transfer (rs = .596, p = <.001, N = 89). There was a 
moderate positive correlation between SRL and learning transfer (rs = .445, p = <.001, N = 
89) (Akoglu, 2018). 

Differences in Student’s Cognitive Presence, SRL, and Learning Transfer Based on Age, 
Gender, Geographic Location, Traineeship Duration, and Training Hours per Week (RQ3) 

Of the 89 respondents, 70 (79%) identified as cisgender female and 19 (21%) as 
cisgender male, a distribution that is consistent with the broader Australian sonographer 
workforce (Australasian sonographers association, 2022). A Mann-Whitney U test was 
performed to examine whether cognitive presence, SRL, and learning transfer differed 
significantly by gender. The results indicated that females reported slightly higher cognitive 
presence (Mdn = 51.0) than males (Mdn = 49.0); while males reported marginally higher 
self-regulation (Mdn = 92.0) than females (Mdn = 90.5); For learning transfer, females (Mdn 
= 43.5) scored slightly higher than males (Mdn = 43.0). However, none of these differences 
were statistically significant: cognitive presence, U = 564, p = .313; SRL, U = 605, p = .548; 
and learning transfer, U = 664, p = .996. 

All respondents were above 22 years of age, indicating that the participant cohort 
consisted entirely of adult students. Of the 89 respondents, 33 (37%) were aged 26–30, 25 
(28%) were aged 31–35, 13 (14.6%) were aged 36–40, 11 (12.5%) were aged 22–25, and 7 
(7.9%) were aged 41years or above. A Kruskal-Wallis test was conducted to examine 
whether age had a significant effect on cognitive presence, SRL or learning transfer. The 
results showed no statistically significant differences between age groups for any of the three 
variables: cognitive presence (df = 4, N = 89, p = .837); SRL (df = 4, N = 89, p = .923) or 
learning transfer (df = 4, N = 89, p = .392). 

For the question on traineeship hours per week, five respondents trained for less than 
15 hours per week, another five trained between 15 and 22.5 hours per week, 46 trained 
between 22.5 and 37.5 hours per week, and 33 trained for more than 37.5 hours per week. A 
total of 79 out of 89 respondents (88.7%) reported that they trained more than 22.5 hours per 
week. This aligns with the recommended clinical training guidelines set by the Australian 
Sonographer Accreditation Registry (2023). A Kruskal-Wallis test was conducted to examine 
whether weekly training hours has a significant effect on cognitive presence, SRL, and 
transfer. No significant difference was found in learning transfer across the training hour 
groups df = 3, N = 89, p = .070. However, significant differences were observed for cognitive 
presence df = 3, N = 89, p = .012 and SRL df = 3, N = 89, p = .011. Post hoc analysis 
revealed that students training 22.6 to 37.5 hours per week (Mdn = 51.5) reported 
significantly higher cognitive presence than those training less than 15 hours per week (Mdn 
= 43.0); Similarly, SRL was significantly higher among those training 22.6 to 37.5 hours per 
week (Mdn = 93.5; p = .013) compared to the less than 15 hours group (Mdn = 74.0; p = 
.007). 

Regarding time since the commencement of traineeship, 15 respondents had been in 
training for more than 24 months, 21 for 19–24 months, 26 for 13–18 months, 10 for 7–12 
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months, 15 for 3–6 months, and two for less than 3 months. Overall, 72 out of 89 respondents 
(80.9%) reported having been in training for more than six months at the time of completing 
the survey. This suggests that most students had completed at least one clinical scanning 
course and were engaged in a second, as each course at the university spans 20 weeks. This is 
relevant, as students would have had substantial exposure to the online course content—
including learning resources and both formative and summative assessments—allowing them 
to meaningfully assess its relevance to their clinical training. A Kruskal-Wallis test was 
conducted to examine whether the duration of traineeship had an impact on cognitive 
presence, SRL or learning transfer. The results showed no statistically significant differences 
across groups: cognitive presence (df = 5, N = 89, p = .484); SRL (df = 4, N = 89, p = .604); 
and learning transfer (df = 4, N = 89, p = .444). 

Of the 89 respondents, 32 were training in New South Wales, 17 in South Australia, 
13 in Western Australia, and eight in Queensland. Seven students each were training in 
Tasmania and Victoria, while two students each were from Northern Territory and Australian 
Capital Territory. One student was training overseas. A Kruskal-Wallis test was conducted to 
examine whether location has a significant effect on cognitive presence, SRL, and transfer. 
No significant differences were found across locations for cognitive presence df = 8, N = 89, 
p = .746; for SRL df = 8, N = 89, p = .474 and for learning transfer df = 4, N = 89, p = .541. 
This highlights the consistency in providing flexible course content options and their 
relevance to practice regardless of the training location.  

Discussion 

To the best of our knowledge, this study is the first to explore students’ perspectives 
of cognitive presence, SRL, and learning transfer within a higher education health-related 
online environment (RQ1). Findings indicate a high level of agreement for both cognitive 
presence and learning transfer, and a moderate level of agreement for SRL (Figures 2 to 4). 
The overall mean scores were 4.25 (SD = 0.6) for cognitive presence, 3.73 (SD = 0.9) for 
SRL, and 4.37 (SD = 0.6) for learning transfer. The benefit of using self-report tools 
specifically designed for online environments is that it captures essential information about 
both the learner and the unique features of online settings. However, in the SRL 
questionnaire, three items demonstrated a relatively higher proportion of disagreement among 
respondents (see Figure 3). These were: Q11 (Task strategy)— “I read aloud instructional 
materials posted online to fight against distractions”; Q19 (Help seeking)— “If needed, I try 
to meet my classmates face-to-face”; and Q23 (Self-evaluation)— “I communicate with my 
classmates to find out how I am doing in my online classes”. The lower agreement with these 
items may be attributed to the context of the postgraduate student cohort, who are 
geographically dispersed, professionally engaged, and are adult learners. Consequently, 
certain strategies such as in-person collaboration or verbal learning techniques may be less 
relevant in this setting.  

Explicit information on learning tasks that enhance transfer was obtained. For 
instance, students reported that structured lectures, which first explained concepts and then 
allowed for the review and application of these concepts through real-life examples, were 
more effective for developing transfer skills than lectures that only explained concepts 
without providing examples. The findings also revealed that students found anecdotes used 
by educators to simplify and clarify complex concepts particularly useful. Additionally, 
formative tasks, such as online quizzes, were highly valued by students as they supported 
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conceptual understanding, practical application, and boosted confidence (See Table 2). This 
aligns with previous research on formative assessments. For example, Gikandi et al. (2011), 
in their review of online formative assessment in higher education concluded that such 
assessments provide immediate feedback and promotes engagement with critical learning 
processes. Say et al. (2022) propose that online quizzes provide immediate feedback and 
repeatability, enabling students to evaluate their understanding and improve performance. 
Koka et al. (2017), in their study, found that formative assessment enhances student skills in 
communication, collaboration, active participation, self-control, memory, and problem-
solving. To enhance the usefulness of formative tasks, it is suggested to provide timely and 
immediate feedback (Gikandi et al., 2011) even if it is automated (Say et al., 2022). The 
online quizzes in the courses in this study had immediate automated feedback. 

Summative assessments in the program were designed to be authentic and aligned 
with clinical training requirements, aiming to bridge theory and practice. Consistent with this 
design approach, students reported that case studies, case presentations, and online case 
scenarios involving real-job situations were particularly effective in supporting knowledge 
transfer, conceptual understanding. and boosting confidence in their workplace training (see 
Table 2). Students indicated that through these assessments, they gained foundational 
knowledge via research and felt better prepared to troubleshoot during their trainee jobs. This 
aligns with earlier studies that highlighted the benefits of problem-based learning (Duch et 
al., 2001; Gijbels et al., 2005) and authentic case studies (Maranna et al., 2023) in promoting 
student learning. Importantly, in these studies, the teacher’s role as a facilitator, using real-
world problems to stimulate student learning, was a key factor in students’ success. Findings 
from the current study extends the advantages of such assessments for transfer of learnt 
knowledge to workplaces. Students reported increased autonomy and ownership when given 
the opportunity to choose case studies and projects relevant to their learning. This sense of 
ownership contributed to improved performance. This approach aligns with earlier research 
on SRL in traditional classrooms (Cassidy, 2011). Research in online environments further 
indicates that not all students are naturally inclined to self-regulate or demonstrate learning 
transfer; however, these skills can be developed through the intentional integration of 
teaching and learning strategies within course design (Broadbent & Poon, 2015).  

For RQ2, analysis showed a significant positive correlation between cognitive 
presence and online self-regulation and between cognitive presence and learning transfer. 
There was a moderate positive correlation between SRL and learning transfer. This indicates 
that students who were able to self-regulate their online learning demonstrated enhanced 
cognitive presence, and students who had increased cognitive presence demonstrated an 
increased ability to transfer learnt knowledge. Integration and Resolution represent the higher 
levels of cognitive presence where learners build on each other’s ideas and synthesize 
information to provide real-world solutions. Shea and Bidjerano (2012) claimed that 
Integration and Resolution are related to learner self-regulation in online environments. Past 
studies have shown that the development of cognitive skills, including learning transfer, 
requires self-regulation (Barnard et al., 2009) and that it has a positive relationship with 
cognitive presence (Doo et al., 2023). Several studies have established a link between SRL 
and critical thinking (Kuiper & Pesut, 2004; Phan, 2009). In the theoretical analysis, Phan 
(2009) emphasized that self-regulation plays a critical role in transforming students’ 
cognitive abilities into tangible performance outcomes. Phan (2009) further suggested that 
critical thinking serves as a cognitive self-regulation strategy students use during learning. 
Research has also shown that cognitive presence and SRL share common components, such 
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as metacognition and motivation (Garrison, 2022; Shea & Bidjerano, 2009). Additionally, the 
ability to critically evaluate arguments and reasoning is vital for SRL (Oz & Sen, 2021). 
Moreover, cognitive presence and learning transfer are interconnected, particularly through 
the application of acquired knowledge (LoGiudice et al., 2022). Furthermore, since learning 
transfer involves applying knowledge gained in one context to another, it demands higher-
order thinking skills and self-evaluation (Huang et al., 2015), particularly in assessing how a 
new situation influences performance. 

The results in this study are supported by empirical evidence where links between 
SRL, cognitive presence, and transfer together underpin student success in online higher 
education (Maranna et al., 2025a; Martins et al., 2019; Oz & Sen 2021). Martins et al. (2019) 
found that SRL and cognitive-behavioral strategies positively influenced learning transfer in 
online corporate training, while Oz and Sen (2021) observed a similar relationship in face-to-
face school settings. Barnard et al. 2009 and Zimmerman, 2002 found that SRL supports 
student learning by equipping them with the metacognitive, motivational, and behavioral 
strategies required to sustain engagement in online environments. These SRL strategies have 
been shown to also positively influence the development of cognitive presence, or the extent 
to which learners engage in critical reflection (Doo et al., 2023; Garrison et al., 2007). 
Cognitive presence, in turn, helps students to apply learnt knowledge, represented by the 
resolution phase in the CoI (Garrison et al., 2010; Perkins & Salomon, 1992). Collectively, 
from the evidence from the above studies and results of this study a learning pathway can be 
suggested: SRL enables students to engage effectively in tasks, cognitive presence reflects 
the quality of their meaning-making processes, and learning transfer demonstrates the 
successful application of these processes in real-world contexts. 

RQ3 explored whether age, gender, geographic location, trainee duration, and training 
hours per week have any effect on students’ cognitive presence, SRL, and learning transfer. 
Findings suggested that training 22.6 to 37.5 hours per week demonstrated more cognitive 
presence and SRL than those who trained for less than 15 hours per week. This aligns with 
the Australian Sonographer Accreditation Registry (2023) requirement of at least 22.5 hours 
of training per week for trainee students in the context of the current study. There was no 
significant statistical difference with other demographic groups such as age, gender, and 
location. This consistency suggests a sustained quality and effectiveness of the curriculum, 
regardless of student age, gender, geographical location, and duration of training. Existing 
literature on transfer primarily focuses on organizational training, where most interventions 
are brief—typically limited to a few hours and delivered as a single event (Thalheimer, 
2020). 

Implications for Teaching Practice  

Several implications for teaching practice for enhancing cognitive presence, SRL, and 
learning transfer have stemmed from this study.  

Educators’ role is pivotal. 

Educators’ understanding, and implementation of effective teaching practices 
significantly shape students’ development of cognitive presence, SRL, and learning transfer 
(Garrison et al., 2010; Yu & Li, 2022). For example, using questioning sessions as formative, 
non-graded activities can enhance learning by encouraging students to articulate and explore 
their understanding, rather than simply recall correct answers (Black & William, 2018). 
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However, it is the educator’s responsibility to design questions that challenge common 
misunderstandings and promote collaborative problem-solving. To apply previously acquired 
knowledge in real-world practice, students must not only gain new information but also 
develop skills like problem-solving, collaboration, and self-regulation. Therefore, learning 
should be designed for acquisition of knowledge in diverse situations relevant to students’ 
fields of study (Weng et al., 2024). It is also essential to leverage the influence of prior 
learning on current outcomes (Fauth & González-Martínez, 2021). Follow-up activities, such 
as reflection forums, can help consolidate and reinforce learning after training (Fauth & 
González-Martínez, 2021; Thalheimer, 2020). As shown in literature, tasks that require the 
applying concepts and integrating multiple related ideas are more effective than rote 
memorization (Agarwal, 2019).  

Address design misconceptions about online learning.  

Online environments were once considered unsupportive for students in applying 
knowledge to real-world situations, largely due to a lack of authentically designed learning 
tasks (Garrison, 2007). However, recent research and findings from this study indicate that 
this is no longer the case, as well-designed online tasks are now increasingly enabling 
meaningful knowledge (Maranna et al., 2022; Yu & Li, 2022).  

Align curriculum with industry needs. 

This is essential to promote learning transfer. This finding supports earlier research in 
organizational training (Lim & Johnson, 2002), where real-world relevance improved the 
transfer outcomes. Similarly, Fauth and González-Martínez (2021), emphasized that online 
training should be closely linked to industry demands and the learners’ work environments. 
Incorporating real-work practice elements– such as simulating authentic conditions (Cano, 
2015), using real-life examples in lectures, and facilitating interactive discussions– can 
significantly enhance learning transfer. To support this, educators should implement 
strategies that prompt students to reflect, think critically, and apply core principles to solve 
new and unfamiliar problems.  

Adult learners’ preferences in online education.  

The participants in this study were adult learners, who typically adopt deep learning 
approaches, exhibit strong self-regulation and are intrinsically motivated to achieve their 
educational goals (Knowles et al., 2005). Reflecting these traits, participants valued learning 
tasks with real-life application and flexible asynchronous options. This finding aligns with 
prior research indicating that flexible access and job-relevant learning activities are critical to 
the academic success for adult students, many of whom balance study with family and career 
responsibilities (Kaiser et al., 2023).  

Encourage concurrent learning and work application.  

The findings from this study aligns with earlier research (Blume et al., 2010) 
indicating that learners who engage in concurrent training for an adequate period demonstrate 
greater skill transfer. In practical terms, this means that for effective transfer to occur in 
workplace –such as in obstetrics—students should be studying related content through their 
online courses while simultaneously applying it on the job. Communicating these insights to 
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industry supervisors and encouraging alignment between workplace training and online 
learning may improve transfer outcomes.  

Design diverse learning experiences.  

A balanced mix of synchronous and asynchronous learning appears to be most 
effective in online education. Asynchronous activities provide students with time for 
reflection and self-evaluation, while synchronous sessions enable collaboration, real-time 
feedback and brainstorming. Incorporating a variety of learning strategies—such as case 
studies, simulation-based learning, practical assessments (Maranna et al., 2022; Weng et al., 
2024), experiential learning (Furman & Sibthorp, 2013), and formative assessments (Gikandi 
et al., 2011) –can significantly enhance cognitive presence, SRL, and transfer. Reflective 
practices, including self-assessment tasks (Cassidy, 2011) and collaborative learning, further 
support a “learning by doing” approach, which builds learners’ confidence in their ability to 
transfer learning (Oz & Sen, 2021).  

Limitations and Future Research 

Generalizability is limited as the current study is contextualized to postgraduate 
medical sonography students and reflects their perspectives only. The participant context—
where online courses were undertaken alongside workplace traineeships—was particularly 
well-suited for exploring student views on learning transfer. However, the findings should be 
interpreted with caution, as the postgraduate adult students are often intrinsically motivated to 
learn (Kaiser et al., 2023; Knowles, 2005), which may have influenced the outcomes. The 
study had a response rate of 34%, and like many survey-based studies in higher education, it 
may be subject to nonresponse bias—a known source of error that can skew results and limit 
generalizability (Standish & Umbach, 2019). Additionally, the dual role of the primary 
researcher as an educator in one of the courses introduces the potential for educator bias and 
perceived power hierarchy. This risk was minimized by recruiting students from five 
different courses and ensuring participation was both voluntary and anonymous. Since 
teaching presence was not the focus of research, common design elements—such as learning 
tasks and types of assessments—were listed and evaluated, regardless of the instructor for 
each course. Although this study did not assess the proportion of participants engaged in 
concurrent training, factors such as rostering difficulties, staff shortages, and limited trainee 
availability my hinder effective implementation of the model. Findings are only exploratory 
and clear causal links cannot be inferred from the correlational analysis. 

Undergraduate student perceptions in both allied health and other disciplines with 
larger response rates need to be evaluated for a better understanding of the implications of 
course design. Keeping student equity at the center, ethical, and practical issues need to be 
considered, where pre and post-tests might be more feasible than case-control studies. 
Concurrent training models should be evaluated to gain empirical data. Evaluation of transfer 
using Kirkpatrick’s model (Kirkpatrick & Kirkpatrick, 2006), using the four levels (reaction, 
learning, transfer, and results) should be explored. Similarly, another model is the Course 
Assessment for Skill Transfer by Fischer et al. (2022), a suite of conceptual tools to aid 
course designers, instructors, or external evaluators in assessing which essential skills are 
being taught and to what extent. The framework supports skills transfer from classroom to the 
workplace.  
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Conclusion 

Given the limited research on learning transfer within online higher education, this 
study offers an initial understanding of student perspectives on cognitive presence, SRL, and 
learning transfer in online environments, and provides evidence on how these variables 
collectively influence student learning. While this study does not assess the causality of the 
relationship, the findings suggest that increased SRL enhances cognitive presence, which in 
turn improves transfer skills. However, the findings also highlight that learning transfer in 
online environments remains an underexplored area and warrants further research. 
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