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Abstract 

Online learning offers enormous opportunities as it can be undertaken anytime, anywhere. 

However, adult learners (i.e., learners aged 25 and above) have a high attrition rate, attributed to 

the one-size-fits-all online teaching model. Education literature highlights the benefits of 

personalising adult learner experience to improve engagement, satisfaction, performance and 

retention. Learning Management Systems (LMS) used for online education at universities need 

more support for the personalisation of learning by educators. The personalisation process has 

been deemed complex for educators due to difficulty understanding learner experiences, 

choosing appropriate teaching strategies and dealing with scalability issues associated with 

applying personalisation. This research aims to investigate personalisation enhancements for an 

LMS using the academagogy framework. 

Previous research has shown that using a teaching framework such as academagogy 

improves educators’ ability to meet the needs of individual students. However, the use of this 

framework is rare in online tertiary teaching. Academagogy allows an educator to choose an 

appropriate teaching model from the spectrum of pedagogy, andragogy and heutagogy based on 

the needs of a cohort of learners. Pedagogy is an educator-centred model, where the educator is 

responsible for the learning content and the delivery. Andragogy is a learner-centred model in 

which decision making and ownership of learning are shared between the learner and the 

educator. Heutagogy is a learner-determined model where the learners are mostly autonomous 

and fill their knowledge gaps through discovery and reflection. A preliminary literature review 

on academagogy posited the Pedagogy-Andragogy-Heutagogy (PAH) continuum as a promising 

framework to personalise adult online learner experiences in an LMS. 
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This research applied a Design-Based Research methodology to investigate 

personalisation in an LMS through the lens of academagogy. Firstly, an ethnographic pilot study 

of an online learning environment, including observation of the interactions between adult 

learners and an educator in a blended subject, showed the potential of using academagogy for 

personalisation. The pilot study highlighted the significant workload required to conduct a PAH 

analysis for personalisation by an educator. Secondly, a mock prototype of an Artificial 

Intelligence (AI) informed system was co-designed with an educator using the Wizard of Oz 

(WOz) method. WOz is a human–computer interaction technique used to design and test a 

system at a lower cost by eliciting early iterative feedback regarding capability requirements. 

Finally, an extended study of user experience feedback with the mock AI prototype revealed that 

the educator developed an increased awareness of online learner experiences and simplified the 

tasks required to facilitate the personalisation process in an LMS. Furthermore, increased 

positive emotions and cognitive abilities to learn independently were identified. 

Overall, the key contributions of this research are (a) design principles for applying 

academagogy to personalise adult learner experiences in an LMS and (b) a refined mock AI 

prototype to automate the application process. The design principles emphasise self-learning 

skills and retention of adult online learners. The mock AI prototype is intended as a starting point 

for further development into a smart learning analytics dashboard that assists educators by 

reducing their workload and providing just-in-time personalised support for learners. These 

contributions have broader implications for developing high-quality online learning 

environments benefitting educators and learners in higher education. 
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Chapter 1. Introduction 

Online learning is introduced as an overall research field in this chapter. The problem of 

a high attrition rate for adult online learners is narrowed to the challenges that educators face in 

personalising learning experiences in Learning Management Systems (LMSs). The main goal of 

this research is to help educators personalise adult online learner experiences to improve their 

engagement using a learner-centred teaching model, academagogy. 

1.1 Chapter Overview 

This chapter outlines the thesis and research question. Section 1.2 describes the 

background of the research. Section 1.3 highlights the problem statement for the research. 

Section 1.4 provides the research context. Section 1.5 discusses the research gap, research 

question and aims. Section 1.6 outlines the methodology to conduct the research, and Section 1.7 

explains the significance of the research with contributions. Finally, Section 1.8 provides a 

concise view of the remaining chapters of the thesis. 

1.2 Background 

The history and the current trend of online learning is explained in this section. This 

section also describes adult learners, as they are the primary target group for the research. The 

motivation and the advantages for which the learners enrol in online learning are presented. 

1.2.1 Online Learning 

Online learning is a newer form of distance education, where learning occurs over the 

internet. Distance education is often characterised by the geographic separation between learner 

and educator (Moore, 1989). Distance education originated in the 1970s when education was 

organised by delivering learning materials in text format using postal services (Moore, 1991). 
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Also, the content was broadcasted on radio and television programs and electronic recording 

using audiotape, videotape and computer software (Moore, 1989). Online learning is delivered 

through LMS through web-related internet services (El Said & Mandl, 2021; Moore et al., 2011). 

LMSs are the primary delivery method for teaching face-to-face and distance learners in 

higher education (Dahlstrom et al., 2014; El Said & Mandl, 2021; McGill & Klobas, 2009). LMS 

is a software application for processing, storing and disseminating educational materials (McGill 

& Klobas, 2009). Various LMSs are being used as platforms to deliver learning material via 

different types of multimedia files that can enable audio, video and text. These LMSs allow the 

learning process to occur synchronously and asynchronously, with the multimedia files 

facilitating online learners at universities. 

The term online learning is interchangeably referred to blended learning, flipped learning, 

hybrid learning, open learning, e-learning (electronic learning), web-based learning, technology-

mediated learning, virtual learning and distance learning (Bates, 2018; Moore et al., 2011; 

Rapanta et al., 2020). LMS technology is the common aspect of these learning methods, while 

the learners’ mode of attendance and correspondence are the major differentiating aspects. For 

instance, a fully online learning mode is a classic distance education where the learner completes 

all the required learning activities at their preferred location and time instead of attending 

campus based on face-to-face classes (Moore et al., 2011). Blended learning is a combination of 

online learning and traditional campus-based learning where the learner has the flexibility to 

spend minimum time at the campus for necessary activities like hands-on practical work, and can 

complete the maximum of the learning activities through online learning mode (Bates, 2018; 

Bizami et al., 2022). Online and blended learning are the two terms most used in the literature, 

and there appears to be no clear distinction between the two terms (Bizami et al., 2022; Garrison 
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& Kanuka, 2004; Moore et al., 2011; Raes, 2021; Singh & Thurman, 2019). In this thesis, these 

terms are used to describe any combination of fully online and face-to-face learning. 

Online learning has proliferated as more universities transform into mega universities 

using LMSs. A mega university is a university with at least 100,000 learners (Daniel, 1997). 

Mega universities facilitate many post-secondary learners who would otherwise be unable to 

continue their education (del Valle & Duffy, 2007). Universities have considered online learning 

through LMSs a viable option to increase enrolments without increasing the physical 

infrastructure (del Valle & Duffy, 2007). Some universities are expanding their international 

learner enrolments by offering lower-cost distance education through Massive Open Online 

Courses (MOOCs; see Flynn, 2013). 

The ever-expanding technological power of the internet, combined with the globalisation 

of education, continues to enhance the capabilities and the proliferation of online learning 

environments. For example, online learning enrolment in higher education institutions in the 

United States increased by 31.6% of all higher education enrolments in 2016 compared to a 4.5% 

growth rate in 2012 (Martin et al., 2019). Commensurate with the increasing online enrolments 

in the United States, the self-paced global online learning market had increased at a 7.6% 

compounded five-year rate, reaching US$51.1 billion in 2016 from US$35.6 billion in 2011 

(Colchester et al., 2017). Recent reports have shown that the global online learning market 

surpassed US$315 billion in 2021 and is projected to reach US$1 trillion by the end of 2028 

(Global Market Insights, 2022). The number of external or online learners in Australian 

universities is increasing (Muir et al., 2019). According to the Australian Government 

Department of Education, Skills and Employment, the enrolment of online learners in higher 

education increased by almost 27% compared to internal learners by 7% (Matthews et al., 2017). 
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Even before the COVID-19 pandemic, online learning was on the rise. Moreover, the 

pandemic accelerated the use of online learning in higher education (Kandri, 2020). The 

pandemic caused the mandatory closure of primary, secondary and tertiary institutions 

worldwide, where it was estimated that almost 90% of all learners could not attend regular face-

to-face classes (Kandri, 2020). Consequentially, a widespread shift towards online learning has 

occurred within the education sector. Higher education is expected not to return to normal face-

to-face learning, either by retaining the same level of fully online learning courses or 

encouraging more online learning activities through blended learning (Azorín, 2020; Cochrane et 

al., 2021; Murphy, 2020). 

Online learning provides flexibility for learners to learn anywhere and anytime, thus 

providing opportunities for lifelong learning. Online learning is advantageous to a larger 

population of learners with family life, work and community responsibilities and a lower income 

(Caruth, 2014; Stone & Springer, 2019). The research depicted in this thesis mainly focused on 

adult learners who pursue online subjects1 via universities as formal education. 

1.2.2 Adult Learners 

The term adult learner also refers to ‘non-traditional learners’ or ‘matured-aged learners’ 

in literature (Kahu et al., 2013; Kara et al., 2019; Tilley, 2014). Many characteristics, such as 

age, the gap between study, work, family and social responsibilities, differentiate adult learners 

from other learners (Babb et al., 2021; Cercone, 2008; Tilley, 2014). Despite debates relevant to 

defining adult learners and their age group, this research adopts the prominent notion of adult 

learners as 25 years and older (Bowden & Merritt, 1995; Cercone, 2008; Morris et al., 2019). 

 
1 The term subject used in this thesis refers to the smallest stand-alone entity, with 13 weeks of learning and 

teaching activities. A subject is often called a unit, module or course in other contexts. 
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Adult learners are the largest group of online learners at tertiary institutions (Cercone, 

2008; Moore & Shemberger, 2019; Seaman et al., 2018). Industrialisation and globalisation 

through the advancement of technology have increased the need to upskill adults’ digital literacy 

(Boeren et al., 2020). Also, due to the COVID-19 pandemic, many adults lost jobs, increasing 

their need to develop skills across the lifespan (Boeren et al., 2020). Adult learners who needed 

reskilling to survive in the job market at the time chose online learning as a feasible option 

(Sutton, 2021). 

Online learning is a suitable education method for adult learners as it offers reduced 

transportation costs and flexibility around work, studies and family responsibilities (Cercone, 

2008; Morris et al., 2019; Stone & Springer, 2019). Many adult learners enrol in online subjects 

due to the flexibility of organising learning activities for self-paced learning at any time and 

place (del Valle & Duffy, 2007; Kara et al., 2019). However, adult education literature posited 

that these learners have high dropout rates in online university learning (Babb et al., 2021; Kara 

et al., 2019; Knowles, 1980). 

1.3 Problem Statement 

Adult learners have high attrition rates at tertiary institutions (Ferreira & MacLean, 2017; 

Kahu et al., 2013; Morris et al., 2019). For example, a report on a six-year study showed that 

adult learners (over age 24) at tertiary institutions have completion rates around only 43.5 % 

when compared to traditional-aged learners (20 and younger), whose completion rate is 68.7% 

(Shapiro et al., 2018), implying that the adult learners have attrition more than 50% attrition. 

Moreover, the report revealed that learners who are enrolled part-time have completion rates of 

only 20.7% when compared to full-time enrolled learners with completion rates of 83.6 % 

(Shapiro et al., 2018). This indicates the high attrition rate of adults (who are mostly enrolled 
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part-time) in online learning, which varies from 50% to 80% (Ferreira & MacLean, 2017; Morris 

et al., 2019; Park & Choi, 2009). 

Feelings of isolation, lack of interaction with instructors and peers, work–life balance, a 

lack of digital literacy skills to engage in self-directed learning and conventional models of 

instruction for online learning are some of the factors that cause high dropout rates for adult 

online learners (Boeren et al., 2020; Bowden & Merritt, 1995; Kara et al., 2019). These factors 

vary with the diversity of adult learners’ self-learning skills, learning styles and lifelong learning 

management skills, which an educator may not easily control in an online class except with the 

traditional teaching model. 

The traditional teaching model has been found to hinder the engagement of adult online 

learners in higher education. In this one-size-fits-all model, the learning is organised and 

presented similarly to all learners in an LMS, irrespective of adults’ learning needs disengaging 

them from online learning (Bajaj & Sharma, 2018; Demir et al., 2021; Ferreira & MacLean, 

2017). Engagement is predominantly defined as the time and energy learners invest in 

educationally purposeful activities, and the effort institutions devote to effective educational 

practices (Kahu et al., 2013). Studies have found that slower adult learners get overwhelmed 

while faster adult learners become bored, and in both cases, this tends to decrease learner 

engagement when using regular teaching methods (Bajaj & Sharma, 2018; Ferreira & MacLean, 

2017). Low engagement caused by the one-size-fits-all educational model likely contributes to 

high dropout rates in adult online learners. The traditional instruction model can be changed 

according to the individual learner needs with technological and pedagogical support to benefit 

adult learners (Bowden & Merritt, 1995; Robb, 2013; Singh et al., 2022). 



ENHANCING LEARNING MANAGEMENT SYSTEMS USING ACADEMAGOGY 

7 

Various theories were explored to understand the psychology of adult learners. Malcolm 

S. Knowles, an eminent researcher in adult education, recommended four basic assumptions to 

facilitate adult learners: (1) the self-concept of learners, (2) the role of previous experiences, (3) 

readiness to learn and (4) orientation to learning (Knowles, 1980). Adult learners are internally 

motivated and are ready to learn when the online curriculum is tied to their previous experiences 

and immediately applicable to their practical work or life situations (Chametzky, 2014; Ferreira 

& MacLean, 2017; Knowles, 1980). 

Flow theory was proposed by Csikszentmihalyi in 1975, who defined flow as “a 

psychological state describing the optimal feeling of people who are cognitively efficient, 

motivated and happy” (Liao, 2006, p. 46). According to Csikszentmihalyi, intrinsic motivation 

plays a vital role in making humans autotelic (from the Greek words auto = self and telos = 

goal). He explained that “people pursue certain activities because they derive some satisfaction 

from them, and this satisfaction itself acts as a reward”, which is more than a justification for 

grades (Csikszentmihalyi, 2000, p. 13). Liao (2006) applied flow theory to understand learner 

experiences in online learning and showed that learner motivation is subjective according to 

individual experiences. 

Moore defined transactional distance as the physical separation in online education, 

which leads to a psychological separation and communication gap between the educator and 

learner (1991). To reduce this transactional distance, Moore suggested more dialogic interaction 

between educators and learners and a flexible subject structure. Hence, instruction in distance 

education should accommodate adaptable subject design based on the needs of the learner 

population and individual learners (Moore, 1991). 
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The Community of Inquiry model (CoI) is a prominent theory to enhance the learning 

experience in online learning. According to Garrison et al. (1999), the CoI model consists of 

three essential elements: cognitive presence, social presence and teacher presence. Cognitive 

presence is the extent to which participants in a learning community can construct meaning 

through sustained communication (Garrison et al., 1999). Social presence is defined as the ability 

of a participant to project their characteristics into the community so that the other participants 

feel they are present as ‘real’ people, even though the participants are virtually present in a 

distance learning mode (Garrison et al., 1999). Teacher presence means providing a flexible 

structure to the subject or program to enhance cognitive and social presence consistent with 

educational outcomes (Garrison et al., 1999). 

Based on the theories related to adult learners, the traditional online teaching model in 

LMSs is unsuitable for instructing learners in higher education. Further, several studies have 

shown that online learning and teaching should consider the personal learning interests of adult 

learners instead of the rigid model to optimise their learning in LMSs (Bates, 2018; Bowden & 

Merritt, 1995; Chametzky, 2014; Knowles, 1980; Knowles et al., 2015; Robb, 2013; Singh et al., 

2022; Stone & Springer, 2019). Consequently, this thesis focuses on personalising adult learners’ 

experiences in an LMS to improve their engagement and retention in online learning. 

1.4 Context 

This section discusses the specific concepts related to personalising adult learner 

experiences in an LMS. Both the technologies and theories that support personalisation in an 

LMS are briefly described. 
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1.4.1 Personalisation 

Personalisation is defined as the systematic design of the learning process, which focuses 

on tailoring instruction according to the needs of individual learners (Walkington & Bernacki, 

2020). Online and blended learning studies have shown that personalisation can improve 

learning experiences, engagement, satisfaction, performance and retention (Cardenas et al., 2022; 

Lim et al., 2020; Murray & Perez, 2015). The learners who received personalised learning 

instruction performed above two standard deviations better than learners who received traditional 

instruction (i.e., some average students given one-to-one tutoring performed above 98% of the 

class; see Bloom, 1984). Though personalisation of instruction seems advantageous, its 

implementation was found to be complex—possibly due to a lack of properly integrated 

technological advancements, such as LMS, with current teaching models (Bartolomé et al., 2018; 

FitzGerald et al., 2018; Mikić et al., 2022). 

Personalisation in LMSs is predominantly supported by technologies such as Big Data 

(BD), Data Mining (DM), Machine Learning (ML), Artificial Intelligence (AI) and Learning 

Analytics (LA). In an LMS, a learner leaves a vast number of digital footprints or traces, such as 

clicks, accesses, pauses, submissions, reading habits, writing habits and navigation patterns 

(Siemens, 2013). The vast variety of data (i.e., BD) is statically analysed using Educational Data 

Mining (EDM) methods to discover essential knowledge for teaching and learning (Slater et al., 

2016). LA has roots in multiple disciplines like BD, EDM, ML and AI. LA is “the measurement, 

collection, analysis and reporting of data about learners” to understand and optimise the learning 

environment (Siemens, 2013, p. 1382). The Learning Analytics Dashboard (LAD) is a User 

Interface (UI) that provides visualisations of LA and indicates the historical and current 

interactions of a learner in an LMS (Verbert et al., 2013). LADs are widely used for 
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personalisation (Verbert et al., 2020). LADs are mainly used to identify at-risk learners based on 

numerical quantitative LA data to support educators in designing personalised interventions that 

improve learner performances (Suero Montero & Suhonen, 2014). Sentiment Analysis (SA) is 

also used for personalisation and complements LA data in LADs by providing deeper insights 

into qualitative learner emotions (Ott & Liesaputra, 2022; Verbert et al., 2020). SA is a Natural 

Language Processing (NLP) technique that analyses “people’s opinions, sentiments, evaluations, 

attitudes and emotions via the computational treatment of subjectivity in text” (Hutto & Gilbert, 

2014, p. 217). 

 Personalisation literature shows the dominance of technologies and their usability in 

various learning contexts while not considering the experiences of the main stakeholders of 

LMSs: educators and learners. For instance, a systematic review of personalisation literature in 

higher education (from 1960 to 2015) revealed the absence of theoretical knowledge that could 

inform educators on how to use various technologies to conduct their teaching practices 

(Bartolomé et al., 2018). This knowledge gap in personalisation literature is also supported by 

other reviews (Mikić et al., 2022; Walkington & Bernacki, 2020). The knowledge gap provides 

complex challenges for educators choosing technologies to provide supportive interventions for 

online learners. Studies have reported that a consistent theoretical grounding is necessary to 

guide the use of digital tools for designing personalised learning environments (Bartolomé et al., 

2018; McLoughlin & Lee, 2010; Mikić et al., 2022; Walkington & Bernacki, 2020). Integrating 

teaching theories that support educators in guiding the personalisation process may help 

educators decide when, what, where and how the technologies can be used for personalisation 

(Bartolomé et al., 2018; Ferreira & MacLean, 2017; Winter et al., 2008). Consequently, the 
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academagogy theory was explored for its potential to guide the personalisation process for 

educators in an LMS and improve adult online learner engagement. 

1.4.2 Academagogy 

Academagogy is a learner-centred teaching model defined as a meshed model of 

pedagogy, andragogy and heutagogy (Winter et al., 2008). Pedagogy is an educator-centred 

teaching model where the learner is a passive recipient of information from the educator, and the 

educator is responsible for arranging learning resources (Luckin et al., 2011). Andragogy is a 

learner-centred teaching model in which the learner and the educator share the decision-making 

learning process through collaboration (Blaschke, 2016). Heutagogy is defined as a self-

determined learning model where a learner proactively takes the responsibility to fill in their 

knowledge gaps through discovery and reflection (Blaschke, 2016). The Pedagogy-Andragogy-

Heutagogy (PAH) continuum is a progression of learning and teaching activities from pedagogy 

to andragogy towards heutagogy (Luckin et al., 2011). 

Academagogy allows an educator to select appropriate parts from the model’s pedagogy, 

andragogy and heutagogy, and blend them in a context where they could be effectively used for 

better learning outcomes (Winter et al., 2008). The educator is responsible for choosing a model 

that suits specific contexts and provides an effective learning environment (Kennedy, 2018). 

Hence, the flexibility of the academagogy model discourages the one-size-fits-all model, which 

is a rigid form of instruction (Kennedy, 2018). 

In the context of the Australian Federal Government and Australian universities, 

academagogy was suggested to improve learning and teaching (Cretchley, 2009). Academagogy 

emphasises participatory learning through the social constructivism paradigm, which shapes the 

learning process through context, conversation and collaboration (McAuliffe & Winter, 2014b; 
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Murthy et al., 2012). Social constructivism theory is derived from the work of Lev Vygotsky as 

“learning results from social interaction, and that meaning is socially constructed through 

communication, activity, and interactions with others” (Swan, 2005, p. 4). Academagogy follows 

Vygotsky’s notion of the zone of proximal development (McAuliffe & Winter, 2014b), defined 

as “the distance between the actual development level as determined by independent problem 

solving and the level of potential development as determined through problem solving under 

adult guidance or in collaboration with more capable peers” (Swan, 2005, p. 4). The 

academagogy model’s flexibility, particularly for educators seeking to enhance learners’ self-

learning skills through social constructivism, was ideal and thus used as a theoretical framework 

for this research. 

1.5 Research Question, Aim and Objectives  

LMSs are adequate content repositories, but they are limited in facilitating personalised 

learning experiences to address the diverse learning needs of adult learners (Bajaj & Sharma, 

2018; Dahlstrom et al., 2014; Furini et al., 2022). Adult online learners feel isolated and less 

engaged due to their limited interactions with educators in LMSs (Kara et al., 2019). In general, 

learners interact (i.e., reactively communicate) in an LMS in three modes: (1) learner–content 

interaction, (2) learner–learner interaction and (3) learner–educator interaction (Moore, 1989). 

Personalisation can be applied in all three modes of interaction using different techniques, 

models or theories (Shearer et al., 2020). This research concentrated on personalising the 

learner–educator interaction in an LMS, since adult learners value learner–educator interactions 

more than learner–learner and learner–content interactions (Martin & Bolliger, 2018; McAuliffe 

& Winter, 2013). The learner–educator interaction is preferred for its characteristics, such as 

self-directed learning and autonomy (Moore, 1989). Therefore, the main aim of this research is 
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to improve the personalised interaction between educators and adult online learners in LMSs by 

using academagogy as a foundation. Based on the background and the motivation to use 

academagogy for personalisation, the research question, related aim and objectives are presented 

in Table 1.1. 

Table 1.1 

Research Question, Aim and Objectives 

Research question How can we enhance the capabilities of a Learning Management System to help 
educators personalise adult online learner experience using academagogy?  

Research aim To improve personalised interaction between educators and adult online learners in 
Learning Management Systems using academagogy as a foundation. 

Research objectives 1. Identify and analyse educators’ challenges and obstacles when personalising 
learning for adult students in a Learning Management System using 
academagogy. 

2. Outline and describe the principles for applying academagogy to facilitate 
personalisation in a Learning Management System. 

3. Provide preliminary insights about the combined impact of academagogy, 
Learning Analytics and Sentiment Analysis on the engagement of adult online 
learners. 

4. Provide User Experience design concepts for educators and learners focusing 
on personalisation in a Learning Management System using academagogy. 

 

1.6 Research Methodology 

Design-Based Research (DBR) methodology was chosen to study the research question 

and fulfil the research aims and objectives. DBR is defined as a series of approaches to produce 

new theories, artefacts and practices that can imply learning and teaching in natural settings 

(Barab & Squire, 2004). The DBR methodology provided a procedure to analyse, develop, test 

and refine the academagogy Design Principles (DPs) for personalisation in an LMS. Based on 

the DBR guidelines for conducting academic research, a mixed methods approach was utilised to 

rigorously analyse the research data and interpret results (Herrington et al., 2007; Reeves et al., 



ENHANCING LEARNING MANAGEMENT SYSTEMS USING ACADEMAGOGY 

14 

2005). The original DBR methodology depicted by Herrington et al. (2007) was adapted in this 

research (otherwise called a DBR project) as shown in Figure 1.1. 

Figure 1.1 

Design-Based Research Project Informed by Herrington et al. (2007) 

 

The DBR project was conducted in five phases: 

• Phase 0 (July 2019–February 2021) involved a preliminary literature review on 

academagogy applications for adult online learning. The review positioned the PAH 

continuum as an academagogical framework to personalise adult online learner 

experiences and improve engagement (Addanki et al., 2020). 

• Phase 1 (February 2021–July 2021) consisted of a pilot study using an ethnography 

approach to investigate adult learner and educator experiences in an LMS, using 

academagogy. The pilot study showed that the academagogy framework could be 

potentially used for personalisation in an LMS but identified scalability issues, such as 

extra time commitment and workload for an educator to apply academagogy. Hence, an 
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AI system was proposed to help an educator by automating the process of applying 

academagogy (Addanki et al., 2022). 

• Phase 2 (July 2021–February 2022) comprised the development of a prototype solution to 

address scalability issues in applying academagogy for personalisation in an LMS. In this 

phase, a lightweight mock AI prototype was co-designed (see Chapter 5 for more details). 

• Phase 3 (February 2022–July 2022) involved iteratively testing and refining the prototype 

solution with an extended study. In this study, the capabilities of the mock AI prototype 

were tested and refined with three iterations. The results from user experiences with the 

mock AI prototype are presented in Chapter 5. 

• Phase 4 (July 2022–March 2023) included reflection on the research results and 

advancing the theoretical knowledge of academagogy for personalisation to enhance 

adult online learner engagement in LMSs. The research outcomes also provided a 

prototype solution for addressing issues in the practical applications of academagogy 

with the mock AI prototype, as discussed in Chapter 7. 

1.7 Significance 

This thesis presents a longitudinal DBR project to enhance the capabilities of an LMS 

and help educators personalise adult learning experiences using academagogy. Personalisation is 

a reiterating theme used to enhance online learner engagement, as it can enhance learner 

performance, satisfaction and retention in higher education (Mikić et al., 2022). Personalisation 

literature is dominated by the advancement of digital tools (Bartolomé et al., 2018). However, 

the personalisation process is deemed complex for educators, potentially due to their limited 

understanding of how to use tools for their teaching practice (Bartolomé et al., 2018; FitzGerald 

et al., 2018; Mikić et al., 2022). Research highlights the need for understanding pedagogical 
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strategies (teaching and learning theories) to guide the implementation of the personalisation 

process (Bartolomé et al., 2018). Consequently, this research project used academagogy theory 

to guide the personalisation process, which can advance the personalisation literature, using 

technologies such as LMSs, SA and AI (detailed in Chapters 6 and 7). 

The high attrition rate of adult learners is a crucial concern in tertiary education (Bowden 

& Merritt, 1995; Ferreira & MacLean, 2017; Kara et al., 2019; Knowles, 1980; Morris et al., 

2019; Park & Choi, 2009). Many factors can cause adult learners’ attrition (see Section 1.3) and 

the standard model for online learning is not feasible for these learners as they have diverse 

previous experiences, preferences and needs (Caruth, 2014; Smith, 2019). Adult education 

literature recommends personalisation based on diverse learner characteristics (Knowles, 1980; 

Moore & Shemberger, 2019; Stone & Springer, 2019). Therefore, this research on personalising 

adult learner experiences adds to the broad literature on enhancing adult learner engagement to 

address the research problem. 

The online learning market is predicted to grow at an unprecedented rate (see Section 

1.2.1). Adult learners also continue to seek lifelong learning due to the affordance of online 

learning and the requirement of digitalisation in many workplaces. In addition to serving the 

needs of adult learners, online learning is also helpful for younger learners from primary to 

secondary school, universities, vocational education and recruits training in corporate settings. 

Thus, the research on personalising adult learner experiences in an LMS, guided by the 

theoretical framework of academagogy, clearly contributes to a wider community. 

1.7.1 Contribution 

Learner engagement is a common concern for stakeholders in the education sector, 

ranging from primary to higher education (Albinson, 2016; Fredricks et al., 2004; Raes, 2021). 
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The range of stakeholders for this research includes adult learners, educators, university 

administrators, MOOC administrators and LMS vendors. By focusing on the improvement 

capabilities of an LMS to help educators’ personalisation using academagogy, this research 

contributes new knowledge for the major stakeholders: adult learners, educators and university 

administrators. 

Adult learners are the primary stakeholders for this research as they continue to enrol in 

online subjects offered by universities, either to reskill or upskill. Further, adult learners invest 

time, energy and money while expecting the best returns on their investment in either grades, 

degrees or learning satisfaction (Sutton, 2021). Hence, this research on adult online learner 

engagement aimed to improve self-directed and self-determined skills contributes to lifelong 

learning. 

Educators teaching at universities are also major stakeholders of this research. In a face-

to-face class, it is obvious that an educator can adjust instruction based on learners’ emotions, 

behaviours and cognitive levels, while in online learning, observing learners’ experiences is 

challenging and complex (Clarizia et al., 2018). In a larger online class, monitoring enormous 

volumes of learner data becomes increasingly complex for an educator (Schubert et al., 2018). 

This research was designed to reduce the workload of educators managing large online classes 

using LMSs by implementing the personalisation process. The research was purposed to save 

educators valuable time by reducing their time spent on monitoring online learners’ experiences. 

Educators can therefore focus their time on adapting the content or teaching strategies based on 

their learners’ needs. 

University administrators are the secondary stakeholders of this research. Retention and 

the success rate of learners are major concerns for universities (Stone, 2017). Hence, the research 
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contributions can potentially help university administrators increase the degree completion and 

enrolment rates of adult learners in online learning. This could help university administrators 

maintain cost-efficiency measures and, by facilitating a larger learner population, enhance 

revenue (El Said & Mandl, 2021). 

1.7.2 Research Publications 

The publications produced during this PhD candidature are presented in Table 1.2, which 

overviews the papers and their relevance to the research. 

Table 1.2 

Overview of Research Publications 

Publication Overview Relevance to thesis 

Addanki, K., Holdsworth, J., Hardy, D. & 
Myers, T. (2020, December 12–13). 
Academagogy for enhancing adult online 
learner engagement in higher education 
[Paper presentation]. AIS SIGED 
International Conference on Information 
Systems Education and Research 2020, 
Association for Information Systems, 
United States of America. 

This paper contained a literature review 
of the academagogy teaching model 
and its applications. The review 
highlighted the value of using 
academagogy to personalise online 
learning for adult learners. 

Literature review 
(Chapter 2) 

Addanki, K., Holdsworth, J., Hardy, D. & 
Myers, T. (2022, February 14–18). A 
preliminary study using academagogy to 
uncover the problems that block adult 
online learner engagement [Paper 
presentation]. 24th Australasian Computing 
Education Conference, Association for 
Computing Machinery, United States of 
America. 

This paper reported on a pilot study 
that initially explored adult online 
learner experiences using 
academagogy. A mixed method 
analysis of the participants’ data 
revealed: (a) learning trajectories to 
determine the position of the learner on 
the Pedagogy-Andragogy-Heutagogy 
(PAH) continuum; (b) that PAH 
learning trajectories could be used to 
encourage the capabilities of learners 
towards heutagogy and (c) workload 
for an educator to analyse data, 
determine the learner’s position and 
encourage the learner on the PAH 
continuum. 

Research Objective 1 
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1.8 Thesis Structure 

The thesis is divided into eight chapters: 

• Chapter 1. Introduction (this chapter) provided the rationale for the research focusing 

on the knowledge gap, research question, aim and objectives. 

• Chapter 2. Literature Review includes a critical description of related literature 

highlighting the research gap in understanding the use of academagogy for 

personalisation to improve adult online learner engagement. The content of this chapter 

was published in the proceedings of the International Conference on Information Systems 

Education and Research Association for Information Systems (Addanki et al., 2020). 

• Chapter 3. Research Methodology describes the research paradigm that inspired the 

selection of the methods informing the overall research design. 

• Chapter 4. Pilot Study discusses the findings of an ethnographic study where a cohort of 

blended learners and an educator were observed to explore the details of how 

academagogy can be applied to personalise adult online learners’ experiences in an LMS. 

A version of this chapter was published and presented at the Australasian Computing 

Education Conference (Addanki et al., 2022). 

• Chapter 5. Extended Study discusses the iterative co-design of a mock AI prototype to 

help educators’ personalisation using academagogy in an LMS. This chapter also presents 

the findings of user experiences on the mock AI prototype from both educator and adult 

learner perspectives. 

• Chapter 6. Comparative Analysis presents research findings comparing the learners’ 

data from both the pilot and extended studies. The research findings provide empirical 

evidence for theory and practical recommendations. 
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• Chapter 7. Discussion reflects on the findings from the DBR project. This chapter 

further describes the theoretical recommendation as DPs for personalisation using 

academagogy in an LMS. This chapter also presents practical recommendations for the 

mock AI prototype. 

• Chapter 8. Conclusion discusses the significance of the research findings with 

implications for theory and practice, limitations of the research and future directions. 
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Chapter 2. Literature Review 

This chapter explores previous research on personalisation in LMSs specific to adult 

online learners and identifies any knowledge gaps to guide the research methods. Past literature 

related to the research question is described to provide context for this research and determine 

its relativity to previous works. 

2.1 Chapter Overview 

Section 2.2 explores personalisation literature regarding LMSs and identifies knowledge 

gaps. Section 2.3 provides a deeper understanding of the term academagogy with its historical 

roots. Section 2.4 further describes the research gap in academagogy theory and Section 2.5 

provides a glimpse of the state-of-art applications of the academagogy model. Section 2.6 

illustrates the rationale for using academagogy to support online adult learners; Section 2.7 

describes how the academagogy model can be used as a theory to guide the personalisation of 

learning experiences of adult learners. Finally, Section 2.8 summarises the chapter. 

2.2 Personalisation in Learning Management Systems 

An LMS is an information system that facilitates online learning with basic features of 

processing, storing and disseminating educational materials (McGill & Klobas, 2009). In 

addition, an LMS supports features like institutional administrative and communication tasks 

required for online learning and teaching. LMSs first emerged in 1990 and are widely used in 

primary to K-12 schools, higher education and corporate training (Dahlstrom et al., 2014). Since 

1990, different LMSs, such as Blackboard, Moodle, Canvas, Desire2Learn, Sakai and eCollege, 

have been introduced. Although current LMSs are efficient educational service providers with 

basic features, they are limited in supporting advanced capabilities like personalisation. Reviews 
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of educators’ and learners’ experiences with the current LMS ecosystem in higher education 

show these systems have a limited ability to support personalisation for successful online 

learning (Cardenas et al., 2022; Dabbagh & Fake, 2017; Dahlstrom et al., 2014; Demir et al., 

2021; Šimko et al., 2010). 

Personalisation refers to instruction that is paced according to individual learner needs. 

Online learning studies have shown that personalisation potentially improves learner 

engagement, participation, performance, experience, satisfaction and retention (Cardenas et al., 

2022; Murray & Perez, 2015; Stone & Springer, 2019). However, personalisation literature 

shows complexity in its implementation as its practice varies broadly in different contexts 

(FitzGerald et al., 2018; Mikić et al., 2022; Zhang et al., 2022). 

Personalisation involves systematic learning design and tailoring instruction to individual 

learner needs, preferences, interests and goals (Bray & McClaskey, 2010; Bray & McClaskey, 

2013; Walkington & Bernacki, 2020). Sometimes, personalisation is interchangeably referred to 

as differentiation. In differentiated learning, each learner has the same learning objectives, but 

they experience changes in their instructions according to their learning preferences (Bray & 

McClaskey, 2010). Personalised instruction may include multiple dimensions such as adapting 

learning content, feedback, assessments, presentation style, navigation paths and interaction 

based on different factors (FitzGerald et al., 2018; Mikić et al., 2022). These multiple dimensions 

make it difficult for educators to implement personalisation in a specific context. Hence, the 

personalisation process in this research is systematically designed by considering the following 

questions related to the context: 

• Where is personalisation occurring? 

• Who are the beneficiaries of personalisation? 



ENHANCING LEARNING MANAGEMENT SYSTEMS USING ACADEMAGOGY 

23 

• What is being personalised? 

2.2.1 Where is Personalisation Occurring? 

Personalisation can take place in normal face-to-face learning environments or 

technology-enabled learning environments like online learning. Based on the context of this 

research (see Section 1.4), the personalisation process for online learning must be conducted in 

an LMS. 

2.2.2 Who Are the Beneficiaries of Personalisation?  

The major stakeholders of this research are adult online learners. The problem statement 

described in Section 1.3 shows that adult learning characteristics, such as autonomy, motivation, 

previous learning experiences and future learning applications are considered to create 

personalised learning. 

2.2.3 What is Being Personalised? 

In general, learners interact with the LMS in three modes: (1) learner–content interaction, 

(2) learner–learner interaction and (3) learner–educator interaction (Moore, 1989; see also 

Section 1.5.1). Personalising learner–content interaction in an LMS focuses on changing the 

learning content or the presentation style based on the targeted learners’ preferences. Some 

researchers have used learners’ visual, auditory, reading, writing and kinesthetic learning styles 

to adapt or change the content in LMSs (Aeiad & Meziane, 2018). Personalisation of content by 

including gamification elements was also demonstrated to improve learner achievement 

(FitzGerald et al., 2018). Adaptive learning techniques using ML algorithms, DM and LA to 

personalise the content for learners are increasing (Bartolomé et al., 2018). Intelligent Tutoring 

Systems (ITS) are widely used for personalising the navigation paths for learning content based 

on learners’ existing knowledge about a particular topic (FitzGerald et al., 2018). Based on the 



ENHANCING LEARNING MANAGEMENT SYSTEMS USING ACADEMAGOGY 

24 

context of this research (personalisation of adult learner experiences in an LMS) the interaction 

between educator and learner was prioritised because adult learners prefer collaboration with the 

educator rather than just learning content (McAuliffe & Winter, 2013). Personalising learner–

learner interaction in an LMS focuses on group-based activities by pairing learners with similar 

or different learning styles and forming communities of practice using social media platforms 

including Facebook, Twitter, Wikis et cetera (FitzGerald et al., 2018; McLoughlin & Lee, 2010). 

This type of personalisation is not feasible for adult learners since they prefer more dialogic and 

meaningful feedback from an educator rather than their peers (Jaggars & Xu, 2016; Kara et al., 

2019; Moore, 1989). Learner–educator interaction is vital in adult education because of 

characteristics, such as self-directed learning guided by an educator (Moore, 1989). To add value 

to the personalisation process, researchers have suggested a delicate balance between promoting 

learners’ self-learning skills and the facilitation process by educators in online learning 

(McLoughlin & Lee, 2010). Thus, the aim of the research is to personalise learner–educator 

interactions. 

As mentioned in Section 1.7.1, an educator can adjust instruction based on the visual cues 

of learners’ emotions, behaviours and cognitive levels in a face-to-face class. However, in online 

learning, observing learners’ experiences is challenging (Clarizia et al., 2018). Different 

technologies such as LA, BD, ML, AI and ITS are used to observe learner experiences and help 

educators reduce the workload involved in analysing learner data (FitzGerald et al., 2018; Mikić 

et al., 2022). However, educators face challenges when using different technologies due to their 

limited theoretical understanding of personalisation in LMSs (see Section 1.4.1). Hence, 

academagogy theory was applied to guide the personalisation process in an LMS in this thesis. 
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2.3 Academagogy 

The term academagogy is defined as ‘scholarly leading’ and comes from the Greek words 

academy (place or community of scholarship or learning) and agogus (leader; see also Cretchley, 

2009; Winter et al., 2008). As mentioned in Section 1.4.2, academagogy is also defined as a 

meshed model of pedagogy (educator-centred model), andragogy (learner-centred model) and 

heutagogy (self-determined model), as shown in Figure 2.1. The academagogy model can be 

used to facilitate learners of diverse cultural, generational and disciplinary backgrounds and prior 

knowledge (Cretchley, 2009; Oliver, 2015; Winter et al., 2008). 

Figure 2.1 

Academagogy Model 

Note. The colours red for Pedagogy, amber for Andragogy and green for Heutagogy are intentionally chosen based 

on the traffic light signal mechanism. These colours are used as a hint to educators about a learner’s performance for 

personalisation in a Learning Management System (Arnold & Pistilli, 2012). Adapted from “The transition to 

academagogy”, by A. Winter, M. McAuliffe, D. Hargreaves and G. Chadwick, 2008, Philosophy of Education 

Society of Australasia (PESA) Conference 2008, Brisbane, Queensland.  
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2.3.1 Pedagogy 

Pedagogy comes from the Greek words paid (child) and agogus (leader of) and is defined 

as the art and science of teaching children (Holmes & Abington-Cooper, 2000). Pedagogy 

originated from monastic schools in Europe between the 7th and 12th centuries, where monks 

used to teach simple skills to children (McAuliffe et al., 2008). In the pedagogy model, a learner 

is externally motivated depending on the institutional or educator-defined goals for learning. 

2.3.2 Andragogy 

Andragogy originates from the Greek words aner (adult) and agogus (leader of) and is 

defined as the art and science of teaching adults. Malcolm S. Knowles, the father of andragogy, 

posited that adults learn differently from children (Knowles, 1980; Knowles et al., 2015). The 

principles for andragogy are defined below (Knowles, 1980; Knowles et al., 2015; see also 

Figure 2.2): 

• Need to know. Adult learners need to know the reason (why, what and how) to learn. 

• Self-concept. Adult learners are highly self-directed and autonomous by being involved 

in decisions for education while practising self-conceptualisation. 

• Prior experiences. Adult learners’ previous experiences form a foundation for their 

learning activities. 

• Readiness to learn. Adult learners are interested in learning activities that have 

immediate relevance to their work or personal lives. 

• Orientation to learn. Adult learners are more oriented to problem-centred activities than 

content-oriented activities. 

• Motivation to learn. Adult learners have more intrinsic than external motivation. 
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Figure 2.2 

Principles of Andragogy 

 

Note. Adapted from The adult learner: The definitive classic in adult education and human resource development, 

by M. S. Knowles, E. F. Holton III and R. A. Swanson, 2015. Published by Routledge. 

2.3.3 Heutagogy 

Heutagogy is derived from the Greek root heureskein (heuristic), a teaching method that 

allows learners to discover themselves (Parslow, 2010). Heutagogy is a self-determined learning 

process where the learner determines what and how the learning should occur (Hase, 2011; 

Kenyon & Hase, 2001; Parslow, 2010). Heutagogy was developed as an extension of andragogy, 

where the learners perform immense work to fill their knowledge gaps through discovery and 

reflection (Parslow, 2010). The key principles of heutagogy are (Hase & Blaschke, 2019; see 

also Figure 2.3): 
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• Learner agency. The learner is the agent or the educator of their own learning. 

• Capability. Self-efficacy makes the learner confident in dealing with new and 

unfamiliar situations. 

• Metacognition. The learner uses a thinking process to self-reflect on the ways (what and 

how) they acquire new knowledge. 

•  Non-linear learning. The learners’ experiences influence their divergent and 

unpredictable learning. 

Figure 2.3 

Principles of Heutagogy 

 

Note. For more information, see Hase and Blaschke (2019). 
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2.3.4 Pedagogy-Andragogy-Heutagogy Continuum 

The PAH continuum notion was developed by Luckin et al. (2010). The PAH continuum 

is a progression of learning and teaching activities from pedagogy to andragogy towards 

heutagogy (Agonács et al., 2020; Blaschke, 2016; Cochrane, 2014). Researchers debate whether 

PAH follows a continuum or non-PAH continuum perspective (Blaschke, 2016; Hase, 2016; 

Jones et al., 2019). In the PAH continuum, the learners’ capabilities can be encouraged from the 

pedagogy level (passive recipients) to the andragogy level (active participants) towards the 

heutagogy level (decision makers), as shown in Table 2.1. 

Table 2.1 

 

    

  
  

    

    

    

  
 

 

 

 
 
 

 

    

    

    

Note. Adapted from “The impact of andragogy on learning satisfaction of graduate students”, by C. E. Ekoto and P. 

Gaikwad, 2015, American Journal of Educational Research, 3(11), 1378–1386. 
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In pedagogy, the educator controls the learning process by giving a defined curriculum to 

the learners, and learners have very limited autonomy. Andragogy differs from pedagogy as a 

learner-centred model; the learners are active participants, with the decision making and 

ownership of learning outcomes shared between the learners and educators. In andragogy, the 

learner will try to attain autonomy with some competency building. In heutagogy, the learner has 

more control over the learning process; they are proactive with a focus on immediate career 

goals, and self-driven with more autonomy. Heutagogy differs from andragogy as an evidence-

based approach to learning that is grounded in neuroscience (Agonács & Matos, 2019). 

Heutagogy is considered an extension of andragogy, and andragogy an extension of pedagogy, as 

shown in Figure 2.4. 
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Figure 2.4 

Progression From Pedagogy to Andragogy Towards Heutagogy 

Note. Adapted from “Heutagogy and lifelong learning: A review of heutagogical practice and self-determined 

learning”, journal article by L. M. Blaschke, 2012. The International Review of Research in Open and Distributed 

Learning, 13(1), 56–71. 

2.4 Research Gap in Using Academagogy 

To obtain an idea of the state-of-the-art research work focused on academagogy, the 

databases Google Scholar, ERIC, ProQuest and Informit were searched from October 2019 to 

May 2020. The search criteria were based on the motive for academagogy, its proof of concept 

and its sub-models (andragogy and heutagogy). Academagogy had fewer implementations 
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compared to its sub-models. One reason may be that academagogy is a niche term introduced 

recently (in 2008) and has not been rigorously researched. An example of the search results for 

the general terms “Academagogy”, “Andragogy” and “Heutagogy” in Google Scholar and ERIC 

is provided below (Table 2.2). In this example, an online-only criteria was used to screen these 

results, which excluded proposals, theoretical works, non-English papers, review articles and 

applications in face-to-face learning. The Google Scholar search results for general and online-

only applications of academagogy, with respect to andragogy and heutagogy, are shown in 

Figure 2.5. 

Table 2.2 

Search Results from Google Scholar and ERIC 

Search term Google Scholar ERIC 

 Before screening After screening Before screening After screening 

Academagogy 52 2 1 0 

Andragogy 51,900 756 1,119 157 

Heutagogy 2,790 88 33 12 
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Figure 2.5 

Search Results for General and Online-Only Applications of Academagogy, Andragogy 

and Heutagogy 

 

The above data clearly show that research literature on the academagogy model of 

teaching and learning was limited compared to its sub-models (andragogy and heutagogy) in 

both general and online-only learning applications. Furthermore, with literature (e.g., Hase, 

2016; Holmes & Abington-Cooper, 2000) indicating the active theoretical existence of pedagogy 

(nearly 1,000 years), andragogy (nearly 180 years) and heutagogy (20 years), academagogy as a 

combination of the PAH models can be predicted to have a significant effect on learning 

outcomes. However, these search results indicate a research gap in the practical evidence for 

academagogy theory. 

The relation between academagogy and online adult learner engagement is an unexplored 

area. Recent literature has shown an increased research interest in online learning and adult 

learner engagement (Babb et al., 2021; Doherty & Doherty, 2018; Henrie et al., 2015; Kara et al., 
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2019). Various interventions, such as gamification, ITS and LA, were applied to improve online 

learner engagement (Azevedo et al., 2022; Hamari et al., 2016; Tempelaar et al., 2019). In 

particular, the interventions based on educator–learner collaboration were found to have a 

positive impact on the higher education learning process (Hattie, 2015). Interaction between an 

educator and the learner is highly recommended, especially in online learning (Hattie, 2015; Ní 

Shé et al., 2019; Stone, 2017). This interaction necessitates the requirement of a learner-centred 

approach, such as academagogy, to facilitate the adult learners’ online learning process and 

enhance their engagement. As the impact of academagogy on online adult learner engagement 

was unexplored (see the research gap in Figure 2.6), the effect of personalisation based on this 

model was focused on this research. 

Figure 2.6 

Research Gap in Studying the Effect of Academagogy on Adult Online Learner Engagement 
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2.5 State of the Art Applications 

This section describes the applications of academagogy in face-to-face and online 

learning contexts. Also, the models related to academagogy are explained. 

2.5.1 In Face-to-Face Learning 

Literature concerning the applications of academagogy in traditional face-to-face 

classroom settings has shown an increase in the self-confidence of the learners and improved 

teaching experience for educators (Winter et al., 2009; McAuliffe & Winter, 2014b; Kennedy, 

2018). The first case study on implementing academagogy showed a remarkable reduction in 

failure rates and positive comments from learners (Winter et al., 2009). Another study revealed 

that academagogy enabled learners to achieve higher grades compared to grades achieved by 

earlier teaching processes (McAuliffe & Winter, 2014b). In addition, research on a business 

management program framed by academagogy theory found that the program was appealing to 

educators by 90%, and learners had an 85% acceptance rate (Kennedy, 2018). Though the 

application of academagogy seems advantageous, it is limited by the heavy workload of 

educators (Kennedy, 2018; Winter et al., 2009). 

The academagogical framework fits well for academic and corporate sectors due to the 

underlying concept of social constructivism (Murthy, 2011; Murthy et al., 2012; Murthy & 

Pattanayak, 2019). The academagogical framework aims to promote joint ownership of 

outcomes between learners and facilitators, by encouraging communication with teamwork and 

providing the millennial need for social connectivity on a 24/7 basis (Murthy et al., 2012). 

However, there is limited evidence to validate the academagogy framework, which highlights the 

need for further research. 
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2.5.2 In Online Learning 

In online learning contexts, meagre evidence of academagogy was identified in the 

literature, except for the works by McAuliffe and Winter (2013, 2014a). The authors used a new 

form of e-tutorial with the Blackboard LMS for synchronous and asynchronous communication 

(McAuliffe & Winter, 2014a). The use of this e-tutorial showed the learners’ development of 

cognitive knowledge and confidence as independent thinkers. Further, the e-tutorial challenged 

learners to “step up to the plate” in their learning, but they identified the work as intense and 

time consuming (McAuliffe & Winter, 2014a, p.7). The study also showed a majority of the 

online undergraduate learners felt more conscientious and took responsibility for their learning 

(McAuliffe & Winter, 2013). However, more research studies are required to understand why 

learners felt more conscientious with this academagogy approach. 

2.6 Motivation for Using Academagogy 

Academagogy substantiates the learning and teaching activities of adult learners since it 

is not simply a “pick and mix” of pedagogy or andragogy or heutagogy; rather, it is a “meshed 

model” which needs to be changed based on the cohort of learners and their learning experiences 

(Winter et al., 2009, p. 993, 997). The potential benefits and challenges of academagogy are 

discussed below. 

2.6.1 Potential Benefits 

Academagogy develops 21st-century employment skills for learners. The primary 

working skills required for the 21st-century industry include self-directed learning, 

communication, collaboration, self-tuning to use new Information and Communication 

Technology (ICT) tools and readiness to learn in online environments (Bagustari & Santoso, 

2019). The social constructivism concept of the academagogy framework may enable online 
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learners to understand the learning context and apply the skills while working in the digital 

world. To obtain these skills, other researchers have also recommended a shift in the PAH 

continuum using learning and teaching activities (Agonács et al., 2020; Bagustari & Santoso, 

2019; Jones et al., 2014). 

Academagogy helps learners reach higher levels of Bloom’s taxonomy. Figure 2.7 represents 

the PAH alignment with Bloom’s taxonomy levels. The application of academagogy in an online 

subject aims to shift learners towards heutagogy by imparting the learning skills identified in 

Bloom's levels as the subject progresses (Addanki et al., 2020). Initially, parts of pedagogy are 

used to develop learners’ basic cognitive skills, such as understanding and remembering. 

Secondly, parts of andragogy are selected to encourage the learner’s metacognitive skills, such as 

applying and analysing the material. Finally, parts of heutagogy are chosen to enable the 

epistemic thinking capabilities of learners, such as critically evaluating and creating new 

knowledge from the learning material (Halupa, 2017). 
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Figure 2.7 

Loose Alignment of Pedagogy-Andragogy-Heutagogy With Bloom's Levels 

 

Note. Adapted from Academagogy for enhancing adult online learner engagement in higher education, by K. 

Addanki, J. Holdsworth, D. Hardy and T. Myers, 2020, AIS SIGED International Conference on Information 

Systems Education and Research. Association for Information Systems, United States of America. 

Academagogy supports an educator in developing the scholarship of teaching and learning. 

Theories such as andragogy and heutagogy demand that educators learn how to provide learners 

with a positive social environment using electronic media (Cercone, 2008). Also, based on 

academagogy, previous researchers were able to teach metacognitive skills to learners by 

engaging and critically analysing the issues surrounding theory and practice (McAuliffe et al., 

2015). Hence academagogy applications may be expected to enhance both teaching and 

learning activities. 
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Research on the academagogy model contributes to adult education literature. Adult learning 

theories such as andragogy and heutagogy were previously developed for traditional classroom 

environments. The availability of ubiquitous ICT tools provides the opportunity to implement 

mechanism  to effectively use these adult learning theories in online learning contexts 

(Chametzky, 2014). This research study sets this context well, thereby contributing to the 

literature on adult education. 

Generally, the pedagogy model is used by anyone aged one to 100 years (Halupa, 2017). 

Andragogy is primarily developed depending on the notion that adults learn differently from 

school children. However, there are situations where andragogy may be used with children 

(Holmes & Abington-Cooper, 2000). In the same way, there is evidence that heutagogy has also 

been used to nurture a happy learning environment in an Australian school (Blaschke, 2016). 

Further, heutagogy has been seen as an efficient teaching model for encouraging self-learning 

capabilities in undergraduate and postgraduate studies (Blaschke, 2016; Hase & Blaschke, 2019). 

Thus, academagogy could be used to teach learners ranging from primary school to 

undergraduate and doctoral students. 

2.6.2 Challenges 

 As previously mentioned, the execution of academagogy is time consuming, as it 

requires the educator to tailor content for the learners’ needs, which may change for each cohort 

(McAuliffe & Winter, 2014b; Murthy & Pattanayak, 2019). Extra support and planning are the 

primary requirements for academagogy (McAuliffe & Winter, 2014b; Murthy et al., 2012). 

Researchers have previously recommended that the framework be applied to smaller classes 

where meaningful interactions and mentoring by educators are possible (Murthy et al., 2012). 

The AI and LA that are currently used for personalisation in LMSs could help educators manage 
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their workload for planning and address scalability issues in the application of academagogy 

(more details in Chapter 5). 

Researchers have highlighted that it would be hard for some educators to apply 

academagogy in their teaching practices (Murthy et al., 2012; Pembridge & Paretti, 2010). If the 

educators stick to the sage-on-the-stage notion, activities such as planning based on the learners’ 

previous experiences and current learning skills may be complex for the educators. Also, there 

might be challenges for educators from certain generations (e.g., baby boomers, generation X 

etc.) if they are required to present learning content relevant to different generations (e.g., 

millennials, neo-millennials, Nintendo generation etc.; see Malliarakis, 2018; McAuliffe & 

Winter, 2014b). Since the educators’ primary responsibility is the success of the learner, they 

must be prepared to facilitate present- and future-generation learners with various ICT tools 

(Cretchley, 2009). University management should encourage both educators and learners to use 

academagogy to optimise the learning process (Barcelona, 2009; Hattie, 2015; Jones et al., 2019; 

Murthy et al., 2012). 

Information is scarce regarding the theory and practice of academagogy (Addanki et al., 

2020). Though various books and applied research work on andragogy and heutagogy are 

present, there is less awareness among educators and administrators regarding the existence of 

various models like academagogy, andragogy and heutagogy (Akyıldız, 2019; Pembridge & 

Paretti, 2010). Even if the educators do not know the names of the models, they are familiar with 

them through the self-determination, lifelong learning, capabilities, double-loop learning and 

self-reflection concepts that are behind andragogy, heutagogy and academagogy models. 
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2.7 Using Academagogy Theory to Guide the Personalisation Process 

The personalisation process, guided by academagogy in an LMS, uses the PAH 

continuum as a reference to identify the position and encourage the shift in learners’ abilities 

along the PAH continuum, as shown in Figure 2.8. Learners at the pedagogy level may not have 

control over the learning materials (Luckin et al., 2011). Since the educator has full 

responsibility for the learning materials and how to deliver these materials (McAuliffe et al., 

2008), this research assumed the pedagogy level as a starting point in personalising the learning 

experience for all learners. The role of andragogy in helping to personalise the learning 

experience is to allow learners’ collaboration with their educator. This collaboration focuses on 

what and how learners can reach their learning goals (see Section 2.3.4 for an active role of 

learners at the andragogy level). As heutagogy enables learners to work on their goals, thus 

making them self-determined learners, the role of heutagogy is to help learners personalise their 

learning experience by allowing critical self-evaluation of their learning process. 

Figure 2.8 

Pedagogy-Andragogy-Heutagogy (PAH) Continuum as the Theoretical Framework 

 

Note. Adapted from Academagogy for enhancing adult online learner engagement in higher education, by K. 

Addanki, J. Holdsworth, D. Hardy and T. Myers, 2020, AIS SIGED International Conference on Information 

Systems Education and Research. Association for Information Systems, United States of America. 
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The value of academagogy is its ability to assist the educator in observing the needs of 

individual learners and facilitating learners as they explore the learning materials. Moreover, 

personalisation through academagogy enables adult learners’ personalised learning experiences, 

which can improve their engagement, consequently reducing attrition rates. Hence, this research 

focuses on academagogy following the PAH continuum as a framework for personalisation in 

an LMS. 

2.7.1 Academagogy Design Principles 

As specified in Table 1.1, the goal of the research was to improve adult learners’ 

engagement by personalising their experiences in an LMS using academagogy. Learner 

engagement is a complex concept requiring an in-depth or longitudinal study of the learners’ 

experiences (Muir et al., 2019). The DBR methodology was selected to study the impact of 

innovation (using academagogy for personalisation in an LMS) to improve adult online learner 

engagement. DBR allows a researcher to study innovation in a real-world learning context and 

communicate reusable knowledge through DPs (Reeves et al., 2005). 

Design Principles (DPs) are the guidelines that contain theoretical insights into a 

phenomenon or an intervention (Pool & Laubscher, 2016). DPs provide insights with 

comprehensive documentation of methods, results and the context in which the innovative 

intervention is studied (Herrington et al., 2007). The DPs also guide other researchers to 

determine which insights from a research study could be relevant to their specific research 

(Herrington et al., 2007). Researchers have formulated academagogy DPs to improve learner 

engagement in higher education (Jones et al., 2019; Murthy et al., 2012; Murthy & Pattanayak, 

2019). Jones et al. (2019) defined academagogy process knowledge with the DPs listed below: 

• Ask learners how they would like to learn. 
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• Appreciate the diversity of the cohort. 

• Understand that all the learners will not become self-directed at the same pace. 

• Develop prompts to ensure educators know learners’ movement between leading and 

supporting. 

• Work with learners to identify different resource requirements to support their learning. 

• Work with learners to identify areas of individual responsibility required to support 

their learning. 

• Ensure learners fully understand the educator’s role and what is expected from learners 

for them to become self-directed learners. 

Murthy and Pattanayak (2019) applied academagogy DPs (Murthy et al., 2012) when 

training new recruits in a corporate setting, and showed that they influenced the participants’ 

behavioural skills positively. However, the DPs were not implemented in a formal educational 

setting and were not rigorously studied. This research study’s approach to an academagogical 

framework for designing a subject at the tertiary level is shown in Figure 2.9 and described 

below. 
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Figure 2.9 

Academagogical Framework 

Note. Adapted from “Pedagogical foundations for effective competency building in the hydrographic and 

cartographic sectors”, by S. Murthy, R. Furness and D Wardle, 2012. Also adapted from “Implementing the 

principles of academagogy for effective learning facilitation in corporate organizations: A case study”, by S. Murthy 

and B. Pattanayak, 2019, Development and Learning in Organizations, 34(4). 

1. Identify subject objectives with measurable outcomes with educators (subject matter 

experts) and learning designers. 

2. Transform the subject objectives into specific learning outcomes. 

3. Map learning outcomes with appropriate learning methodologies such as andragogy 

and heutagogy. 

4. Use participatory learning to encourage learners’ and educators’ ownership of subject 

management by setting an appropriate schedule. 

5. Deliver the subject with progress tracking; progress must be discussed among the 

educator, learners and the learning designer to make any changes in the subject 

if required. 

6. Engage in overall reflection to continuously improve the subject content and consider 

delivery by incorporating new technology. 
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Although researchers have suggested DPs for the application of academagogy, there is 

limited evidence regarding the impact of academagogy on learner engagement. Academagogy 

DPs are further explored and discussed in Chapter 7. 

2.8 Chapter Summary 

This chapter has provided the relevant literature and necessary details to investigate the 

research question: How can we enhance the capabilities of an LMS to help educators personalise 

adult online learner experience using academagogy? Current LMSs are limited in supporting 

educators’ personalisation of learning experiences according to individual adult online learner 

needs (Bajaj & Sharma, 2018; Demir et al., 2021). Previous studies have shown different 

technologies such as LA, BD, ML, AI and ITSs to help educators with personalisation in LMSs. 

However, there is a knowledge gap in the conceptual understanding of integrating different 

technologies with the teaching practices in an LMS, leading to complexities in implementing 

personalisation by educators (Mikić et al., 2022). 

This chapter reviewed the knowledge gap and introduced the concept of academagogy to 

help educators implement personalisation in LMSs. In addition, this chapter also uncovered a 

research gap in the application of academagogy for personalisation in online learning 

environments. To bridge these knowledge gaps, novel longitudinal research is required to 

explore user experiences (of educators and adult online learners) with the application in an LMS. 

The DBR methodology was adopted to understand implications of this new application, as the 

methodology provides a theoretical grounding with empirical evidence in a real-world context, 

thus informing local and global practices (Anderson & Shattuck, 2012). Chapter 3 will include 

the details of the methodology used to address the research question, aim and objectives. 
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Chapter 3. Research Methodology 

This chapter provides the overall methodology used to achieve the research aim and 

objectives presented in Chapter 1. DBR is discussed as the primary methodology for addressing 

the research question, aim and objectives in this thesis. The research plan and methods for 

participant recruitment, data collection and data analysis are presented. 

3.1 Chapter Overview 

This chapter presents the research methodology and related methods. Section 3.2 

reiterates the research question and aim. Section 3.3 discusses the research paradigm that guided 

the actions of the researcher. Section 3.4 describes the research methodology and the phases 

involved in conducting the research. Section 3.5 details the participant recruitment method and 

selection criteria. Section 3.6 outlines the data collection methods and provides a justification for 

their choice. Section 3.7 explains the data analysis methods. Section 3.8 gives an overview of the 

research timeline, and finally, Section 3.9 provides a summary of the chapter. 

3.2 Research Question and Aim 

Chapter 1 introduced the problem of high attrition rates for adult online learners in higher 

education due to low engagement attributed to traditional teaching practices in LMSs. Previous 

studies have shown that personalisation of online learning experiences may reduce the attrition 

of adult learners (Shearer et al., 2020; Stone, 2017). Though personalisation plays an important 

role in engaging learners, its implementation was deemed complex for educators due to limited 

theoretical guidance in the use of various technologies such as LA and AI in LMSs (Bartolomé et 

al., 2018; Mikić et al., 2022). The literature review described in Chapter 2 highlighted the 

potential of academagogy theory to guide the personalisation process in an LMS. Based on the 
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knowledge gaps identified in Chapter 2 (see Section 2.4), the research question and aim are 

presented below: 

Research question: How can we enhance the capabilities of an LMS to help educators 

personalise adult online learner experience using academagogy? 

Research aim: Improving personalised interaction between educators and adult online 

learners in LMSs using academagogy as a foundation. 

3.3 Research Paradigm 

The research paradigm refers to philosophical thinking or the basic set of beliefs that 

guide the actions of a researcher. This paradigm also defines the ‘worldview’ of the researcher, 

which describes the researcher’s way of thinking and making meaning of real-world 

complexities (Kaushik & Walsh, 2019). A research paradigm provides the conceptual lens for 

the researcher to examine the methodological aspects of the research project, such as research 

methods to collect and analyse the data (Kivunja & Kuyini, 2017). There are four types of 

research paradigms: 

1. The positivist paradigm is quantitative in nature; the research is conducted in controlled 

environments, and the results could be replicated (De Villiers, 2012). 

2. Interpretivism is qualitative in nature; the researcher interprets the research carried out in 

natural settings. Though the results are not replicable in this type of research, evidence is 

drawn from multiple data sources; hence, the observations are triangulated by various 

types of data sets (De Villiers, 2012). 

3. Critical/transformative research uses mixed methods with a research agenda to reform 

inequalities such as gender, race, ethnicity and disability experienced by participants in 

their social life (Creswell, 2014). 
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4. Pragmatic research uses mixed methods (both quantitative and qualitative methods) to 

understand the data, and uses one method to verify findings from another method, which 

supports the trustworthiness of the researcher’s interpretations (Pool & Laubscher, 2016). 

A pragmatic research paradigm was chosen to understand the research question and 

achieve the research aim and objectives. The pragmatic paradigm provides benefits from both 

empirical precision (offered by the positivist nature of quantitative thinking) and descriptive 

precision (offered by the interpretivist nature of qualitative thinking), instead of drawing 

incomplete decisions from selecting a single paradigm (Onwuegbuzie & Leech, 2005). This 

research was not focused on driving any transformation of social or political injustice to the 

participants; hence, the critical/transformative paradigm was discounted. 

Pragmatism focuses on practical knowledge by combining the actual participants’ 

behaviours, beliefs behind those behaviours and consequences of those behaviours (Kivunja & 

Kuyini, 2017). The focus of this research was to gain practical knowledge with the stakeholders 

(educators and adult online learners) while applying personalisation, supported by academagogy 

theory, in a real-world LMS setting. Therefore, this paradigm suited the research focus. 

Pragmatism prioritises ‘what works’ in research, allowing the researcher to address the 

questions being investigated without concern for the quantitative or qualitative nature of the 

questions (Kivunja & Kuyini, 2017). In pragmatism, researchers are free to choose the best 

research methods, techniques and procedures to meet their purpose (Creswell, 2014). The DBR 

methodology was chosen following the pragmatic approach to study the effectiveness of the 

intervention in a real-world learning situation (i.e., personalisation of adult online learner 

experiences using academagogy in an LMS). 
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3.4 Rationale for Selecting the Design-Based Research Methodology 

DBR investigates how and why an educational innovation works locally, thus assisting 

the formation of theoretical guidelines for global applications (Anderson & Shattuck, 2012). The 

guidelines are not designed to create theories that function with the same results in all contexts 

(Anderson & Shattuck, 2012). Instead, the guidelines reflect the conditions in which they operate 

(Anderson & Shattuck, 2012; Barab & Squire, 2004). 

DBR has its origin in design research or development research; it uses the pragmatic 

tradition of American educational philosophy discussed by eminent philosophers such as John 

Dewey, William James and Charles Sanders Peirce (Anderson & Shattuck, 2012; Kaushik & 

Walsh, 2019). DBR is defined as a paradigm with the goal of using technology to solve problems 

and to design learning environments in complex, real-world settings (De Villiers, 2012). DBR is 

increasingly used as a research model for studies on the development of e-learning materials and 

technology-enhanced learning environments (Anderson & Shattuck, 2012). Grounded in the use 

of theoretical and empirical evidence to highlight the knowledge and solutions uncovered during 

the research (Barab & Squire, 2004), DBR provides an authentic arena for designing and testing 

interventions through consecutive cycles of design, enactment and analysis (Parmaxi & Zaphiris, 

2020). DBR provides a structure for the qualitative and quantitative methods used in the study 

and supports rigour in analysis and reporting (Anderson & Shattuck, 2012). 

Action Research (AR) is another methodology that provides understanding of an 

intervention’s impact (e.g., technology or innovative teaching model) in a social setting, such as 

an educational context. AR “is about undertaking action and studying that action as it takes 

place” (Coghlan & Shani, 2005, p. 533). In general, AR is carried out by an educator to study 

and improve their own profession (Zeni, 1998). AR is occasionally carried out by outsiders (e.g., 
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a researcher investigating an educator’s practice) to investigate and improve the educator’s 

practice (Zeni, 1998). Both AR and DBR share many epistemological and ontological 

underpinnings, often leading to researchers’ confusion when choosing between the two 

methodologies (Anderson & Shattuck, 2012). However, DBR encourages collaborative 

partnerships between researchers and practitioners who form a design team, which is limited in 

AR (Anderson & Shattuck, 2012; Reeves et al., 2005; Wang & Hannafin, 2005). 

The DBR methodology was chosen instead of AR so this research could benefit from 

collaboration with an experienced educator. The educator’s expertise and learners’ experiences 

contributed further understanding to address the research goal of personalisation using the 

academagogy framework in an LMS. The collaborative partnership led to the development of 

theory and guidelines for future researchers (see Chapter 6). This research involved a DBR study 

with five phases, as shown in Figure 3.1, which was adapted from Herrington et al. (2007; see 

also Figure 1.1). The research activities carried out in each phase are described in Table 3.1. 
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Figure 3.1 

The Multi-Phased, Design-Based Research Project 

 

Note. Adapted from A preliminary study using academagogy to uncover the problems that block adult online learner 

engagement, by K. Addanki, J. Holdsworth, D. Hardy and T. Myers, 2022, 24th Australasian Computing Education 

Conference, Association for Computing Machinery, United States of America. 
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Table 3.1 

Research Activities Mapped to the Design-Based Research Phases 

Phase Objective Research activity 

Phase 0 Literature review An extensive literature review was conducted identifying a research gap in 
using the learner-centred teaching model academagogy for personalising 
adult learner experiences in online learning at universities 

Phase 1 Analysis of 
problem  

Using the lens of academagogy theory, the ethnographic pilot study was 
carried out at an Australian university to observe the experiences of an adult 
learner cohort enrolled in a subject in the blended-learning mode  

Phase 2 Development 
of solution  

The extended study was organised to develop a mock Artificial Intelligence 
prototype to help educators in implementing academagogy theory for 
personalising the experiences of adult learners  

Phase 3 Iterative cycles of 
testing and refining 
the solution  

The extended study was used to test and refine the mock Artificial 
Intelligence prototype with another cohort of adult learners taking the same 
blended-learning subject  

Phase 4 Reflection  The data from the pilot and extended studies were compared to produce 
Design Principles for personalising adult online learning experiences using 
academagogy 

 

3.4.1 Phase 0—Literature Review 

The initial phase of the DBR project involved a preliminary literature review for the 

identification of problems and existing solutions. The review involved an exploration of the 

research problem: The high attrition rate for adult learners in tertiary education, and especially 

adult learners’ engagement with current LMSs for online learning (see Section 1.3). To 

understand the use of personalisation for enhancing adult learner engagement in higher 

education, a thorough literature review was conducted (Chapter 2). 

3.4.2 Phase 1—Analysis of Problem 

Phase 1 of the DBR project refers to the analysis of real-world problems by researchers 

and practitioners in collaboration. In this phase, Research Objective 1 was applied to: Identify 
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and analyse educators’ challenges and obstacles when personalising learning for adult students in 

an LMS using academagogy. 

A pilot study was conducted in a real-world context using an ethnographic approach, to 

further understand the local context. Ethnography includes the researcher’s participation in the 

field to understand what people are doing and how people are experiencing what they are doing 

(Dourish, 2014). In this study, a cohort of adult learners taking a subject in blended learning 

mode at James Cook University (JCU) using the Blackboard LMS was observed. The educator 

and learners were observed to understand their experiences through the lens of academagogy. A 

full documentation of the learners’ and the educator’s experiences are detailed in Chapter 4. 

These experiences revealed the adult online learners’ problems could be potentially addressed by 

personalising their experiences using the academagogy framework with the LA (Addanki et al., 

2022). However, the analysis of data gathered through this pilot study revealed the 

aforementioned scalability issues in terms of time and the extra workload for educators (see 

Section 2.6.2). These scalability issues were addressed in Phase 2. 

3.4.3 Phase 2—Development of Prototype Solution 

Phase 2 of the DBR project relates to designing and developing a prototype solution 

using existing DPs and technological innovations. Rooted in existing academagogy DPs (see 

Section 2.7.1) and current technologies such as LA and SA, a prototype solution was explored to 

help educators’ personalisation in LMSs. Phase 2 was conducted to achieve Research Objective 

2: Outline and describe the principles for applying academagogy to facilitate personalisation in 

an LMS. 

Based on the scalability issues identified in Phase 1, the potential of AI in automating the 

process of personalisation based on academagogy was explored as a technology-based solution. 
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The increase of AI systems using LA and SA in higher education from 2020 to 2022 was 

promising, as these systems analyse larger volumes of learner data with less time and more 

accuracy to aid educators (Kaliisa & Dolonen, 2022; Zawacki-Richter et al., 2019). AI systems 

are limited because they lack users’ involvement during the design process (Chichekian & 

Benteux, 2022; Prieto-Alvarez et al., 2018). In addition, poorly designed AI systems can lead to 

user frustration and abandonment of the system (Maulsby et al., 1993). Further, developing AI 

systems requires a vast amount of time, money and human resources. Wizard of Oz (WOz) is a 

practical approach for designing intelligent systems. WOz avoids the extensive resources used 

for systems that do not meet user needs by testing ideas early in the development process before 

building a fully functioning system (Sheline & MacLellan, 2018). Hence, before investing 

resources into the development of an AI system that meets user expectations, WOz, a low-

fidelity prototyping method, was used to design the mock AI prototype. 

The WOz method is an experimental technique used to develop a Human-Centred Design 

(HCD) prototype for AI systems (Maulsby et al., 1993; Porcheron et al., 2021). In a WOz 

experiment, a researcher rapidly tests a hypothetical AI system with real users by manually 

simulating the system’s capabilities (Sheline & MacLellan, 2018). A human (i.e., wizard or 

researcher) simulates the system’s intelligence and interacts with the users through a real or 

mock computer interface (Maulsby et al., 1993). The WOz method is a lightweight prototyping 

activity that ascertains additional information from users before developing a functional 

prototype that solves the targeting issue (Dow et al., 2005). The mock AI prototype was designed 

using the WOz method, which is detailed in Chapter 5. 
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3.4.4 Phase 3—Testing and Refining Prototype Solution 

Phase 3 of the DBR project includes iterative cycles of testing and refining the 

prototype solution. Phase 3 was carried out to meet Research Objective 3: Provide preliminary 

insights about the combined impact of academagogy, LA and SA on the engagement of adult 

online learners. 

In this research project, the mock AI prototype that was designed as a prototype solution 

in Phase 2 was iteratively tested and refined using an extended study. The aim of the mock AI 

prototype was to help an educator personalise the experiences of adult learners using 

academagogy in an LMS. The mock AI prototype was progressively tested and refined in three 

iterations that applied user-centred design methods. Since educators are the major stakeholders 

of this research (see Section 1.7.1), the mock AI prototype was refined using a co-design method 

with the educator involved in Phase 1. Co-design is a user-centred design method where the end 

user of the system is involved as a collaborator in the design process (Cavignaux-Bros & Cristol, 

2020). Adult learners are also the stakeholders of the research; therefore, adult learners 

participating in the extended study were interviewed to gather their user experiences with the 

mock AI prototype. The details of Phase 3 are further described in Chapter 5. 

3.4.5 Phase 4—Reflection 

Phase 4 of the DBR project reflects the research results, which may advance theory and 

real-world applications. This phase aimed to achieve Research Objective 4: Provide User 

Experience (UX) design concepts for educators and learners focusing on personalisation in an 

LMS using academagogy. 

In general, a DBR project results in two main types of outputs: scientific and practical 

(Herrington et al., 2007). The scientific (or theoretical) output refers to the evidence-based 
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heuristic DPs that can inform future development and implementation. The practical output 

refers to artefacts such as software or professional development programs, designed with the aim 

of using technology to solve teaching, learning and performance problems. This study’s design 

concepts (outputs) are: 

• The DPs based on the research evidence are documented as theoretical output in 

Chapter 7. 

• The artefact designed in this research was the mock AI prototype. More details of the 

prototype are discussed in Chapter 5. 

3.5 Participants 

This research focuses on the learning experiences of adult learners; hence, a purposive 

sampling technique and a voluntary participation criterion were used to recruit participants aged 

over 25 years. In a purposive sampling technique, the researcher selects participants who are 

most likely able to offer information that can be used to develop an answer to the research 

question (Marshall, 1996; Saldaña, 2016). 

3.5.1 Recruitment Strategy 

The pilot study in Phase 1 and the extended study in Phases 2 and 3 (see Table 3.1), 

involved recruiting participants from the adult learner group at JCU, Australia. JCU’s Human 

Ethics Committee approved recruitment of the learners for the pilot and extended studies with 

approval number “H8321” (Appendix A). Learners enrolled in an Information Technology (IT) 

subject, named “Advanced Mobile Technologies” (a master’s level subject), were approached for 

recruitment. This subject had a mix of international learners and domestic learners with diverse 

educational and cultural backgrounds. The diversity of the learners from this subject was optimal 
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for studying the personalisation research question. The subject was also considered ideal for 

bridging the gap between academagogy theory and practice for personalisation since previous 

learners had reported difficulty with the hands-on learning of Java-based programming. 

The pilot study was carried out in the first semester, from February to July 2021. Before 

the semester started, all learners enrolled in the subject were emailed a research advertisement by 

the JCU College of Science and Engineering (CSE) administration staff, sent on behalf of the 

researcher. The advertisement email informed the learners of the research project details, thus 

ensuring no adverse consequences for non-participation. Interested learners sent an email to the 

researcher indicating their voluntary participation. A consent form was then emailed to the 

interested learners. Six participants were recruited based on the criteria of being 25 years or older 

and interested in improving their general self-learning skills and knowledge about the subject 

(programming, research and presentation skills of Mobile Technologies). 

The extended study was carried out in Phases 2 and 3 of the DBR project from July 2021 

to July 2022. The educator who taught the subject in the pilot study was recruited for the 

extended study. In Phase 3 (from February to July 2022), learner participants were recruited 

based on the same recruitment criteria as the pilot study. However, only two participants 

volunteered for the study. Due to Australia’s national and international border closures in 

response to the COVID-19 pandemic, there were very low enrolments in the subject for the year 

2022. Therefore, to maintain the participant sample size requirements for this research, the 

learners enrolled in another subject, “Mobile Technologies” (an undergraduate version of the 

“Advanced Mobile Technologies” subject), were recruited. From this bachelor-level subject, 

seven participants indicated their interest. Thus, a total of nine learners participated in the 

extended study. 
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Though there may be general differences between bachelor and master-level learners 

which is highlighted as a limitation in this thesis (refer to Section 8.4.1), there were no 

significant differences identified between bachelor and master-level learners in the extended 

study. Both the bachelor and master-level learners were facilitated by the same educator at the 

same time using the same blended learning mode, with the only exception being one extra 

assessment activity done by master-level learners. Further, the use of the same recruitment 

criteria as the pilot study justified the participant sample in the extended study.  

3.6 Data Collection Methods 

The primary aim of this research was to personalise interaction between educators and 

adult online learners in LMSs using academagogy as a foundation. Therefore, different types of 

learner data were collected for the nuanced understanding of the application of personalisation 

based on academagogy in an LMS. Data such as learners’ self-reflections and LA were collected 

over the 13-week semester. This data collection was followed by a scale called Online Student 

Engagement (OSE), semi-structured interviews and the collection of learners’ grades at the end 

of the semester. Another data collection method, the technical icebreaker, was added in the 

extended study for identifying initial learner skills and implementing academagogy for 

personalisation based on learner needs. 

3.6.1 Self-Reflections 

Self-reflection is an act of active learning, where learners reflect on their personal 

experiences, feelings, actions and responses, and then interpret their reflections to learn from 

them (Getliffe, 1996). Reflections are increasingly used in higher education to encourage 

learners’ self-regulated learning (Wallin & Adawi, 2017). Self-reflection can afford positive 
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learning outcomes, such as goal setting and proactive use of learning strategies (De Lin et 

al., 2021). 

The learners’ needs played a major role in the personalisation process. Learner needs can 

be identified by the formative assessment of self-reflection (De Lin et al., 2021), which could 

help the educator adapt their instruction for the learners. In the pilot and the extended studies, 

learners wrote a self-reflection text (100 to 200 words in length) at the end of each practical 

session during the semester as a regular, weekly assessment piece for the subject. In this 

research, self-reflections written by the participants were collected every week, and the content 

of these reflections was used to gain a deeper understanding of the learners’ needs so that the 

educator could tailor the instruction for applying academagogy. 

3.6.2 Learning Analytics 

The LA process involves measuring, collecting, analysing and reporting learners’ data for 

the purpose of understanding and optimising their learning and the environment in which the 

learning occurs (Siemens, 2013). LA is a multi-disciplinary field that draws theories and 

methods from education, psychology, statistics, computer science, data science, neuroscience 

and social and learning sciences (Joksimovic et al., 2019). LA is predominantly used in online 

learning environments to personalise the learning experiences of learners, with an ability to 

provide timely assessment and feedback to individual learners at a large scale (Jones & 

Rienties, 2021). 

LA can be used as a tool or methodology to collect the digital actions of learners in 

online learning. For example, whenever a learner opens an LMS, his or her actions are recorded 

as digital traces, such as the number of logins, time spent in the LMS and different web pages 

visited. The digital traces collected via the LA tool in an LMS provide a rich data source to 
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identify learners at risk (Joksimovic et al., 2019). As the research project was to improve adult 

learners’ engagement in online learning, where the learners are geographically separated from 

the researcher, the choice of LA was optimal to monitor the indirect learning behaviours 

(actions) of the participants. In this research, LA data such as the number of times an LMS was 

accessed, time spent on the LMS and the number of submissions the participants made within the 

LMS, were collected. 

3.6.3 Online Student Engagement Scale 

Measuring learner engagement in online learning is vital because the learners often feel 

isolated and disconnected due to geographic separation from educators and peers (Dixson, 2015). 

The OSE is a 5-point Likert scale used as a self-reporting instrument to collect participants’ 

intellectual efforts, skills, performances and emotional components of learning. In an online 

learning environment, the learner may informally learn by discussing content with peers and 

educators outside the LMS; therefore, this informal learning is not observed by an LA tool. The 

OSE scale was included in this research to cover the broader spectrum of learner engagement. 

3.6.4 Semi-Structured Interviews 

Interviews are used to gather in-depth data about participants’ experiences, views and 

beliefs regarding a specific research question or phenomenon (Ryan et al., 2009). The 

interviewer conducts semi-structured interviews using open-ended questions and explores 

spontaneous issues raised by the interviewee (Ryan et al., 2009). This flexible approach, with 

less-structured questions and follow up with additional details, was ideal for this research, and 

semi-structured interviews were conducted in both 2021 and 2022. The interviews were only 

conducted online using the Zoom platform due to the prevalence of COVID-19 in 2021 and 

2022, as a measure to maintain social distancing for the health and well-being of participants. 
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3.6.5 Grades 

Learners’ performance in the form of grades or percentages at the end of the study period 

provides a quick evaluation of an intervention. Learner grades are the primary data collected in 

an educational setting, which are used to check the usability of a technology or teaching 

intervention (Denny et al., 2021; El Said & Mandl, 2021; McAuliffe & Winter, 2013, 2014b). 

Hence, learner grades such as grades for individual learning activities and final grades were 

collected in both the pilot and extended studies. 

3.6.6 Technical Icebreaker 

An ‘icebreaker’ is an activity used to collect the experiences of participants at the 

beginning of a study. An icebreaker activity may contain closed or open-ended questions 

regarding the previous experiences of the learners. Icebreakers have also been suggested to 

improve the learner’s onboarding experience in online learning environments (Shearer et al., 

2020). In this research, a technical icebreaker was conducted in 2022 as a self-reflection activity 

(refer Appendix G). The technical icebreaker consisted of open-ended questions about learners’ 

previous programming (technical) experiences related to the subject, and general questions 

related to learners’ motivation to enrol in the IT subjects and in the extended study. This item 

was administered as a brief survey posted on the LMS. The responses to the technical icebreaker 

were analysed to give insights to the educator for personalisation process (refer to Figure 5.4). 

3.7 Data Analysis 

A mixed methods data analysis approach was used to complement the different types of 

data collection methods in this research. Mixed methods provide a complete understanding of the 

research problems by comparing or explaining different perspectives drawn from quantitative 

and qualitative data (Creswell, 2014). A DBR project involves mixed methods to analyse 
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participant data through triangulation, thereby providing rigour to the study. Hence, the 

research results were derived from mixed analysis using thematic analysis, content analysis, SA 

and LA methods. 

3.7.1 Thematic Analysis 

Thematic analysis is defined as a method for identifying, analysing and reporting patterns 

from the participant data (Braun & Clarke, 2006). This analysis has the advantage of organising 

data in a structured way and describing data in rich detail (Braun & Clarke, 2006). Thematic 

analysis involves the coding of data, where a researcher generates a short word or phrase to 

represent a portion of language-based (textual) or visual data (Braun & Clarke, 2006; Saldaña, 

2016). Two cycles of coding approaches were used in this research: inductive and deductive. 

Inductive coding is a bottom-up approach defined as the process of openly coding the data 

without fitting it into pre-existing analytical perceptions of the researcher (Braun & Clarke, 

2012). During the first cycle, the following inductive coding methods (Saldaña, 2016) were used: 

• In vivo coding. Researchers use words or short phrases from the participant’s own 

language as the codes. 

• Emotion coding. Researchers label the emotions recalled, experienced or inferred by 

the participants. 

• Descriptive coding. Researchers often assign a label for the data or a basic topic from 

a passage. 

• Process coding. Researchers use gerunds (“ing” forms) exclusively to label observed and 

conceptual actions in the data. 
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In the second cycle of coding, the deductive approach was used. Deductive coding is a 

top-down approach defined as the process of closely mapping the pre-existing concepts, codes or 

ideas of the researcher to the raw data of the participant (Braun & Clarke, 2012). During the 

second cycle of coding, the following deductive coding methods were used: 

• Axial coding. This method describes a code’s property (characteristic or attribute) and 

dimensions (the location of a property along a continuum or range) and explores how the 

code and subcodes relate to each other (Saldaña, 2016). 

• Longitudinal coding. This method codes the identity, change and development of 

individual participants over a period of time (Saldaña, 2016). 

NVivo (version 12), a Computer Aided Qualitative Data Analysis Software was used to 

thematically analyse qualitative data (self-reflections and interviews). NVivo advantages data 

management and easy recall of the data at any time (Maher et al., 2018). In this research, NVivo 

was also used to perform a content analysis of the qualitative data and quickly generate 

visualisations of the data from a quantitative (numbers) perspective. Content analysis is defined 

as a method to analyse written, verbal or visual communication messages (Cole, 1988). 

3.7.2 Sentiment Analysis 

The SA method, also known as opinion mining or emotion analysis, uses NLP and ML 

techniques to analyse authors’ opinions, sentiments, evaluations, attitudes and emotions in a 

piece of text (Hutto & Gilbert, 2014). SA provides a viable solution to analyse large volumes of 

learner-generated data, such as self-reflections, journals, blog posts, end-of-subject learner 

feedback and discussion forums. In online learning environments, analysis of the learner data is 

especially helpful for determining the overall sentiment of the class, and analysing individual 
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learner data provides personalised interventions (Schubert et al., 2018). Tools such as Valence 

Aware Dictionary and sEntiment Reasoner (VADER), Afinn, IBM Tone Analyzer and Linguistic 

Inquiry and Word Count (LIWC) have been extensively used in higher education (Nielsen, 2011; 

Ott & Liesaputra, 2022; Slater et al., 2016).  

The VADER SA tool was used in this research because it quickly analyses textual data 

ranging from a word to an essay in a fraction of a second (Hutto & Gilbert, 2014). This tool uses 

an input of text and outputs in the form of percentages for positive, negative and neutral 

emotions (Newman & Joyner, 2018). Positive emotions refer to opinion words like good, 

wonderful and amazing (Liu, 2012). Negative emotions may imply opinion words such as bad, 

poor and terrible (Liu, 2012), and neutral emotions imply the absence (neither nor) of positive or 

negative opinions (Liu, 2012). Mixed emotions refer to the presence of both positive and 

negative opinions in the same text. VADER works on Python-based ML algorithms that analyse 

the input text with a human-curated, gold-standard SA library of words (Hutto & Gilbert, 2014). 

This tool was used to analyse learner self-reflections (see Chapter 5). Though NVivo can be used 

to automatically analyse the sentiments from the textual data, VADER was used in this research 

as it widely used tool in higher education (Newman & Joyner, 2018). 

3.7.3 Learning Analytics 

LA was used as a data collection method (as mentioned in Section 3.6.2) and was also 

used as a method to analyse participants’ actions and interactions within the LMS. LA provides a 

scalable option to analyse large volumes of learner-generated data in online learning 

environments (Joksimovic et al., 2019). The statistical analysis from the LA also helps identify 

the hidden patterns for learner engagement and retention (Fan et al., 2021). These patterns can 

aid in designing early interventions in the form of personalised support to help learners at risk. 
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The collected LA data, the number of times an LMS was accessed, time spent on the LMS and 

the number of submissions the participants made within the LMS were analysed to identify 

learning patterns. 

3.8 Research Timeline 

This research was completed in 18 months. The pilot study involved ethnographic 

observation of participants for six months while exploring details of the personalisation process 

in an LMS using an academagogy framework. Based on details of the pilot study, an extended 

study was conducted for 12 months over two phases (Phases 2 and 3) of the DBR project, as 

shown in Table 3.2. The first six months of the extended study involved co-designing a mock AI 

prototype using the WOz method to help educators personalise adult online learner experiences. 

The following six months of the extended study comprised the testing and refinement of the 

mock AI prototype with participants.



ENHANCING LEARNING MANAGEMENT SYSTEMS USING ACADEMAGOGY 

66 

Table 3.2 

Overview of the Research Timeline 

Study Timeline Participants Research activities Data collection Data analysis 

Pilot 
Study in 
Phase1 

February 
2021 to 
July 2021 

Six adult 
learners and 
one educator 

Ethnographic observation of 
participants  

Learners: semi-structured interview, self-
reflections, grades, Online Student Engagement 
(OSE) scale and Learning Analytics at the end 
of the semester 

Thematic and content analysis 
(interview transcripts, self-
reflections and grades) 

Extended 
Study in 
Phase 2 

July 2021 to 
February 
2022 

One 
educator 

Co-designing (understanding 
and prototyping) the mock 
Artificial Intelligence 
prototype with the educator 

Educator: semi-structured interview at the 
beginning of the semester  

Thematic analysis of the 
interview transcript 

Extended 
Study in 
Phase 3 

February 
2022 to 
July 2022 

Nine adult 
learners and 
one educator 

Co-designing (testing and 
refining) the mock Artificial 
Intelligence prototype with 
the educator and learners 

Learners:  
• technical icebreaker and OSE scale at the 

beginning of the semester 
• semi-structured interview in the middle of 

the semester 
• semi-structured interview, OSE scale and 

grades at the end of the semester 
• self-reflections and Learning Analytics 

collected every week during the semester. 
 
Educator: 
• Semi-structured interviews at the 

beginning, middle and end of the semester 

Thematic and content analysis 
(Technical icebreaker, 
interview transcripts, self-
reflections and grades) 
 
Sentiment Analysis on learner 
self-reflections (Valence 
Aware Dictionary and 
sEntiment Reasoner tool) 
 
Learning Analytics 
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3.9 Chapter Summary 

The DBR methodology was chosen to explore how the capabilities of an LMS could be 

enhanced to help educators personalise adult online learner experiences using academagogy (see 

Figure 3.1). Since DBR aims to understand the possibility of technology to solve an educational 

problem (see Section 1.3), the choice of this methodology aided in understanding the 

technologies LMS, LA, SA and AI for personalisation. These technologies were systematically 

used in this research to personalise adult online learner experiences based on an academagogy 

framework. The pilot and extended studies were designed to continue the previous studies of 

personalising online learner experiences in the higher education context (Bartolomé et al., 2018; 

Cardenas et al., 2022; McLoughlin & Lee, 2010; Mikić et al., 2022; Walkington & Bernacki, 

2020). The implications for using LA, SA and the mock AI prototype, which was guided by 

academagogy theory in this research, will potentially aid future research on personalising adult 

learner experiences in an LMS. 

The next chapter provides a detailed explanation of the pilot study, where a cohort of 

adult learners was observed to find how to personalise their learning experiences in an LMS 

using academagogy theory. 
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Chapter 4. Pilot Study 

This chapter describes an ethnographic pilot study of adult learners’ and an educator’s 

learning experiences, to explore ways of applying academagogy to enhance the capabilities of an 

LMS for personalisation. Results from the study showed that academagogy could potentially be a 

framework to personalise adult learner experiences. However, the study identified workload and 

extra time commitments as some of the challenges for an educator to apply academagogy. 

4.1 Chapter Overview 

The pilot study is related to DBR Phase 1, analysis of the problem, which is described in 

Chapter 3. The main objective of this pilot study was to observe the experiences of an educator 

personalising adult online learner experiences in an LMS. Section 4.2 describes participant 

recruitment for the pilot study. Section 4.3 provides a glimpse of the methods used to collect data 

for the pilot study. Section 4.4 explains data analysis procedures. Section 4.5 details the results 

of the pilot study. Section 4.6 highlights insights from the study and finally, Section 4.7 

summarises the chapter. 

4.2 Participant Recruitment 

The research design of this pilot study involved the ethnographic observation of 

participants using qualitative and quantitative approaches to maximise the opportunity for a 

complete understanding of the learning setting. Ethnography is defined as the study of “social 

interactions, behaviours, and perceptions that occur within groups, teams, organisations, and 

communities” (Reeves et al., 2008, p. 512). Researchers in ethnographic studies participate in the 

context of the study to not simply gather the participants’ data but also to understand what 

participants are doing and how they are experiencing their doings (Dourish, 2014). 
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Six participants were recruited using the recruitment strategy mentioned in Section 3.5.1. 

All participants in this pilot study were international learners at the master’s level (fifth year) and 

aged 24 years and above. The educational background and work experience of the six 

participants are shown in Table 4.1. Participants provided written consent to share their learning 

experiences. The code names S1, S2, S3, S4, S5 and S6 were given to the six participants to 

ensure their anonymity in this research. 

Table 4.1 

Pilot Study Participant Information 

Participant Gender Education background Work experience 

S1 M Electronics and 
communication engineering 

No work experience and had a gap of two 
years before enrolling in the master’s degree 

S2 M Business administration Ten years of work experience as a manager  

S3 M Computer science Worked in the networking field 

S4 M Computer science Worked in the Information Technology field 
for one and a half years 

S5 F Computer science Worked as a web application developer for 
two years 

S6 M Electronics and 
communication engineering 

Worked as an automation testing engineer 

Note. Adapted from A preliminary study using academagogy to uncover the problems that block adult online learner 

engagement, by K. Addanki, J. Holdsworth, D. Hardy and T. Myers, 2022, 24th Australasian Computing Education 

Conference, Association for Computing Machinery, United States of America. 

The teaching format used for this subject was blended learning, which included lectures 

and practicals. The lectures were delivered through online synchronous sessions and 

asynchronous recorded lecturettes. The practicals were conducted as face-to-face learning 

sessions in a computer lab. During each practical, learners worked with hands-on coding 
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activities to develop mobile applications that were facilitated by a tutor (another teaching staff 

member, not the subject educator). 

4.3 Data Collection 

Data were collected through the learners’ self-reflections and LA over the 13-week 

semester. These data collection methods were followed by a survey, a semi-structured interview 

and collection of each learner’s grades at the end of the semester, as described in Section 3.6 and 

summarised below: 

• Self-reflections. As a weekly subject assessment piece, learners wrote a self-reflection 

text (100 to 200 words long) at the end of each practical session. There were nine 

practicals in this subject. In total, 54 self-reflection texts were collected from the six 

participants. These self-reflections provided lived and in-depth experiences of learners as 

they worked on each practical. 

• LA. Participant LA data were collected from the university’s LMS. User interaction data, 

such as the number of times the subject was accessed, the number of interactions, time 

spent and the number of submissions the participant made within the subject site during 

the semester, were collected. 

• OSE scale. At the end of the semester, participants were given the OSE. OSE is a 5-point 

Likert scale instrument used to collect participants’ intellectual efforts, skills, 

performances and emotional components of learning (Dixson, 2015). 

• Semi-structured interviews. At the end of the semester, participants were interviewed 

using online Zoom meetings. Participants consented to being recorded during the 

meetings. The audio recordings were then anonymised and transcribed into text 
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documents. These interviews provided additional data regarding the overall experience of 

learners in the subject. 

• Grades. At the end of the semester, participants’ grades for assessment activities were 

collected. The subject included the following assessment activities. 

o Assessment 1 was a mobile application development activity (creating and 

deploying a utility-based mobile application adhering to guidelines of the Android 

mobile platform). 

o Assessment 2 was a mobile application development activity (creating and 

deploying an education-based mobile application adhering to guidelines of the 

Android mobile platform). 

o Assessment 3 was a code review presentation activity (evaluating and discussing 

the technical aspects of mobile computing). 

o Assessment 4 was a comparative analysis report writing (exploring and reflecting 

on an academic research field involving mobile technology). 

4.4 Data Analysis 

 A reflexive thematic analysis method was used to examine data from the self-reflections 

and interview transcripts. Reflexive thematic analysis is a traditional qualitative method used to 

identify, analyse and report important research data references (themes, categories and codes) 

based on the researcher’s subjective skills (Braun & Clarke, 2020; Saldaña, 2016). The data were 

analysed through the subjective lens of identifying learner problem areas, emotions and evidence 

of learner position on the PAH continuum (see Section 2.3.4). The choice of lens was based on 

the research aims to improve personalised interactions between educators and adult online 

learners in an LMS using academagogy as a foundation. 
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Identifying adult learners’ problem areas and addressing them immediately through 

personalised feedback from the educator enhances learning outcomes (Kara et al., 2019). 

Emotions influence adult learner interactions with educators in an online learning environment 

(Hewson, 2018), making emotions an essential research focus. Identification of a learner’s 

position on the PAH continuum was inferred by analysing the data against the characteristics of a 

learner positioned at pedagogy, andragogy and heutagogy levels, which was extracted from 

previous studies (Blaschke & Marin, 2020; Luckin et al., 2011; also see Sections 2.3 and 2.7). 

This is outlined in Table 4.2 and described further below. 

Table 4.2 

Differences Among Learner Characteristics at Pedagogy, Andragogy and Heutagogy Levels 

Characteristics Pedagogy Andragogy Heutagogy 

Dependence Dependent Independent Interdependent 

Cognition Level Cognitive Metacognitive Epistemic 

Motivation External Internal Self-efficacy 

Note. For more information, see Luckin et al. (2011). 

At the pedagogy level, a learner is dependent on the educator to determine what, how, 

where and when to learn (Winter et al., 2008). The learner thinks cognitively by performing tasks 

such as computing, memorising, reading, perceiving and acquiring knowledge (Kitchener, 1983; 

Luckin et al., 2011). The learner’s motivation is external, meaning the learner’s study purpose is 

either for higher grades or to progress to the next level academically. 

At the andragogy level, a learner tries to be independent by identifying their learning 

needs with or without the educator’s help (Knowles, 1980). The learner thinks metacognitively 

by formulating learning goals, identifying learning resources and using strategies to attain 
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learning goals set by the educator (Blaschke & Marin, 2020). The learner is a problem solver and 

intrinsically motivated by their self-esteem while learning. 

A learner at the heutagogy level moves beyond acquiring skills and knowledge to 

adopting a more holistic approach (Blaschke & Marin, 2020). The learner becomes 

interdependent on particular resources to reach their goals (Nah, 1999). They develop self-

efficacy (a sense of achievement) by using epistemic skills such as exploring, experimenting or 

creating (Blaschke & Marin, 2020). The learner, as a problem finder, is capable of defending the 

strategy they choose to solve a problem and can show the merits and demerits of the strategy 

(Kitchener, 1983). 

4.4.1 Pedagogy-Andragogy-Heutagogy Algorithm 

As the primary concept of academagogy is to shift the abilities of learners from pedagogy 

to andragogy towards heutagogy (Winter et al., 2009), an algorithm was created to identify the 

steps for an educator to encourage learner abilities on the PAH continuum. The PAH continuum 

can potentially be used as a reference for educators to identify the level of learner agency, and 

for devising teaching strategies for personalisation supporting individual learners (Canning, 

2010; Hase & Blaschke, 2019; Narayan et al., 2019). Canning (2010, p. 63) suggested that 

“acknowledging past learner experiences, reflecting on their impact and being aware of how they 

may influence future learning” can help educators design teaching strategies to encourage 

learner’s agency toward heutagogy on the PAH continuum. 

The PAH algorithm was developed to apply the longitudinal coding technique of 

thematic analysis (see Section 3.7.1). This algorithm lists the steps necessary to analyse a text 

and identify: (1) what level the learner is currently at in the PAH continuum and (2) if they are 

moving forwards or shifting backwards on the PAH continuum. The process of determining the 
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learner’s PAH level was developed by mapping their cognitive behaviours based on PAH 

literature (Table 4.2) with the action verbs of Bloom’s taxonomy (cognitive domain). This 

concept was illustrated as a loose alignment between PAH levels and Bloom’s taxonomy (see 

Section 2.6.1 and Figure 4.1). 

Figure 4.1 

Mapping the Pedagogy-Andragogy-Heutagogy Cognitive Differences With the Action Verbs of 

Bloom's Taxonomy (Cognitive Domain) 

 

Note. Adapted from Academagogy for enhancing adult online learner engagement in higher education, by K. 

Addanki, J. Holdsworth, D. Hardy and T. Myers, 2020, AIS SIGED International Conference on Information 

Systems Education and Research. Association for Information Systems, United States of America. For more 

information, see Murthy et al. (2012). 

The analysis of a learner’s self-reflection text to find the learner’s position on the PAH 

continuum is as follows: 
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• If the text shows action verbs related to the pedagogy level (e.g., remember and 

understand), then the learner was assumed to be at a pedagogy level (the same process is 

used to determine andragogy and heutagogy levels). 

• If the text reveals action verbs related to two levels (i.e., pedagogy and andragogy levels 

or andragogy and heutagogy), then the following three aspects were considered together 

o Aspect 1. Changes in cognitive skills 

o Aspect 2. Changes in problem-solving skills 

o Aspect 3. Changes in emotions. 

Aspect 1: Changes in cognitive skills can be a trigger indicating a learner is either 

progressing or shifting backwards on the continuum, as shown in Table 4.3. 

Table 4.3 

Differences in Pedagogy, Andragogy and Heutagogy With Respect to Cognitive Skills 

Level on the Pedagogy-
Andragogy-Heutagogy 

continuum 

Cognitive skill Example of actions derived from participant data 

Pedagogy Cognitive Understanding, memorising 

Andragogy Metacognitive Applying, problem-solving and analysing 

Heutagogy Epistemic Experimenting, lateral thinking, critical thinking, 
problem finding and solving 

 

Aspect 2: Changes in problem-solving skills can also be a trigger indicating a learner is 

either progressing or shifting backwards on the PAH continuum, as shown in Table 4.4. 
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Table 4.4 

Differences in Pedagogy, Andragogy and Heutagogy With Respect to Problem-Solving Skills 

Level on the Pedagogy-
Andragogy-Heutagogy 

continuum 

Problem-solving 
skill 

Exemplar problem-solving skill derived from 
participant data 

Pedagogy Dependent Learner needs educator’s help to solve problems and 
passively receives the knowledge 

Andragogy Independent  Learner can solve problem with or without the help of the 
educator and is actively involved in the learning process  

Heutagogy Interdependent  Learner can solve problem by using some strategies, is 
able to demonstrate the merits and demerits of those 
strategies and is proactively involved in the 
learning process 

 

Aspect 3: Finally, changes in emotions can be a trigger indicating a learner is either 

progressing or shifting backwards on the PAH continuum, as shown in Table 4.5. 

Table 4.5 

Differences in Pedagogy, Andragogy and Heutagogy With Respect to Emotions 

Level on the Pedagogy-Andragogy-
Heutagogy continuum 

Example of emotions derived from participant data 

Pedagogy Mixed: mostly negative and sometimes positive 

Andragogy Mixed: mostly positive and sometimes negative 

Heutagogy Highly positive 

 

The combination of these three aspects together indicated a trigger in the form of an 

increase in confidence or increase in negative emotions: 

• If the trigger was an increase in confidence, then the learner was considered as 

progressing towards the next level on the PAH continuum. 
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• If the trigger was an increase in negative emotions, then the learner was considered as 

shifting back on the PAH continuum. 

4.4.2 Content Analysis 

Content analysis is a research method used to analyse written, verbal or visual 

communication messages (Cole, 1988). To maintain rigour and internal validity while analysing 

the textual data (self-reflections and interview transcripts), NVivo (Section 3.7.1) was used. The 

textual data were analysed using NVivo following the thematic analysis method. In the first 

coding cycle, the data were coded using open coding methods, emotion coding and in vivo 

coding inspired by the grounded theory approach (Saldaña, 2016). 

During the transition from the first to the second cycle of coding, eclectic coding 

(Saldaña, 2016) was used as a purposeful combination of emotion coding, in vivo coding, 

process coding and descriptive coding (see Section 3.7.1). The eclectic coding resulted in a total 

of 95 primary codes. A second cycle of coding, axial coding, was used to identify main 

categories from the primary codes. This second cycle resulted in five main categories, as shown 

in Table 4.6. 
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Table 4.6 

Major Categories Derived From the Content Analysis of Participant Self-Reflections 

and Interviews 

Major categories Description Number of references 

Pedagogy-Andragogy-
Heutagogy 

Any piece of text that shows evidence of 
pedagogy, andragogy or heutagogy 
characteristics 

190 

Emotions Learner emotions or feelings while 
learning the subject 

181 

Problems Any problems faced by learners 125 

Takeaways Key observations from the data or 
suggestions provided by the learners that 
could be useful in the subsequent offering 
of the subject 

55 

Learning environment Anything related to learner resources that 
effected learning 

36 

4.5 Pilot Study Results 

This section discusses findings from the thematic and cohort analyses. Findings were 

based on the results of mixed method analysis of participant data. The thematic analysis revealed 

the representing themes from three major categories (1) the learners’ orientation towards 

Pedagogy, Andragogy and Heutagogy, (2) learner emotions while participating in the subject and 

(3) learner problems encountered in the subject. The following sections discuss these themes. 

4.5.1 Learners’ Orientation on the Pedagogy-Andragogy-Heutagogy Continuum 

The PAH category from Table 4.6 was used to examine data with an in-depth mixed 

methods approach. By using the matrix coding technique in NVivo, the references of the PAH 

category were quantified. Out of a total of 190 references for the PAH category, the learners 

indicated (a) pedagogy characteristics by 86 references (45%), andragogy characteristics by 74 

references (39%) and (c) heutagogy characteristics by 30 references (16%). The findings show 
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that, in general, learners’ characteristics were more orientated at the pedagogy and andragogy 

levels, followed by heutagogy, at the end of the semester, which is shown in Figure 4.2. 

Figure 4.2 

Learners’ Orientation on the Pedagogy-Andragogy-Heutagogy Continuum 

 

Note. Adapted from A preliminary study using academagogy to uncover the problems that block adult online learner 

engagement, by K. Addanki, J. Holdsworth, D. Hardy and T. Myers, 2022, 24th Australasian Computing Education 

Conference, Association for Computing Machinery, United States of America. 

A longitudinal coding method was used to analyse the self-reflections and gather details 

of the factors affecting individual learner engagement over the semester. Longitudinal coding is a 

second-cycle qualitative analysis method used to closely review the data across time and explore 

participants’ reported experiences (Saldaña, 2016). The longitudinal coding of participant self-

reflections, from nine practicals over 12 weeks, revealed a trajectory along the PAH continuum 

with many learners progressing but few learners regressing on the PAH continuum when they 
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encountered problems. Learners’ progression or regression on the PAH continuum are visualised 

as a cyclic process called learning trajectories, as summarised in Figure 4.3 and detailed in 

Figures 4.4 to 4.9.
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Figure 4.3 

Learners’ Position on the Pedagogy-Andragogy-Heutagogy Continuum 

 

Note. Learning trajectories for all six participants (S1–S6) show forward (progression) and backward (regression) movement along the PAH continuum across 

nine practicals (abbreviated as Prac. or Pracs). Adapted from A preliminary study using academagogy to uncover the problems that block adult online learner 

engagement, by K. Addanki, J. Holdsworth, D. Hardy and T. Myers, 2022, 24th Australasian Computing Education Conference, Association for Computing 

Machinery, United States of America.
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Figure 4.4 

S1’s Learning Trajectory 

 

4.5.1.1 S1 Learning Trajectory. In the initial weeks of the semester (until Practical 

3), learner S1 was not confident enough to work independently and was dependent on the 

educator because of problems with understanding the practical. The learner appeared to be at the 

pedagogy level: 

I have a hard time connecting the dots, since there are several parts of coding and 

parsing it into one piece. (S1, Practical 1 Self-reflection) 

In the middle weeks (for Practicals 4 and 5), learner S1 tried to solve problems 

independently and gained confidence, which indicated their slow progression towards andragogy 

by Practical 4. By Practical 5, the learner was able to apply the concepts learned in the previous 

weeks and solve their problem, which showed they were at the andragogy level: 
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First thing [I] figured out how to link two activities, which was the problem from 

my last practical. (S1, Practical 4 Self-reflection) 

For Practical 6, learner S1 did not submit the practical due to personal reasons. In the 

final weeks (Practicals 7, 8 and 9), though the learner understood, the learner had difficulties 

applying the concepts of more technical tasks, such as interlinking Java and XML fragments and 

using Application Programming Interfaces (APIs). For these reasons, the learner shifted back to 

a pedagogy level: 

This prac. was the most difficult so far, the first few tasks of the first part was easy. 

And then the fragments made it tough to figure out what was going on … Since 

there are more fragments there is more to work in XML and more to interlink in 

Java, which makes it difficult to follow. (S1, Practical 8 Self-reflection) 

Figure 4.5 

S2’s Learning Trajectory 
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4.5.1.2 S2 Learning Trajectory. For the initial week (Practical 1), learner S2 felt 

overwhelmed when working with Android Studio and had some problems with understanding 

Java programming, which indicated that the learner was at the pedagogy level: 

The first look and feel of Android Studio GUI was very overwhelming and 

confusing … hard to understand especially the interconnectivity of these files. 

Java for sure can be very daunting. (S2, Practical 1 Self-reflection) 

Later in the semester (Practicals 3, 4, 5, 6, 8 and 9), the learner started gaining confidence 

by working on problems with or without the help of the educator (independent). Additionally, 

learner S2 always seemed to be an active participant, which clearly showed progression towards 

andragogy. Though the learner had problems with certain tasks in Practical 4, they were able to 

work out the remaining tasks (occasional problems), thus sustaining progress at the 

andragogy level: 

I feel more confident about my ability to follow through my code with respect to 

the practical document. (S2, Practical 3 Self-reflection) 

Obviously feel way more confident in terms of Java files, layout and XML. Now 

the redlines started to decrease to a large extent. (S2, Practical 4 Self-reflection) 
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Figure 4.6 

S3’s Learning Trajectory 

 

4.5.1.3 S3 Learning Trajectory. In the initial weeks (Practicals 1 and 2) learner S3 

was able to remember Java programming concepts from a previous course and exhibited interest 

by actively participating in the learning process. Occasionally, the learner had some problems 

but was able to solve them almost on their own, and eventually gained confidence. Right from 

the beginning of the semester, learner S3 was motivated to use the concepts learned in the 

practicals to create their final app, which indicated that the learner was at the andragogy level 

and tending towards heutagogy: 

I had a bit of memories popping back to my head and understood what was 

happening in the code. (S3, Practical 1 Self-reflection) 

Although we were explained [taught] with an easier method to use the design 

section for most of the practical, I would like to focus on how the coding for the 
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same [difficult method along with the easier method] and learn to code the 

complete thing as well. (S3, Practical 2 Self-reflection) 

During the middle weeks (Practicals 3, 4, 5, 6, 7 and 8), learner S3 had problems in the 

practicals but tried to be independent. Further, the learner realised the importance of using 

strategies such as being patient and early preparation, indicating that they were moving back and 

forth between andragogy and heutagogy: 

Trying to be patient with errors like … it’s definitely a learning experience and a 

checklist not to repeat the same mistakes. This week’s practical made me realise 

the importance of being prepared in advance and to attend the practical for a 

better optimisation of time. (S3, Practical 5 Self-reflection) 

Felt good and a bit relaxed to work on something small and easy for a change. 

There were almost zero errors on this practical I would say. The whole practical 

was completed well within time. And had a couple of minutes of help others with 

their app. The methods used were quite understandable and pretty straightforward. 

I realised the class had a bit of difficulty in finding the gravity sensor, and it was 

running at ease on my system. I suggested the others use API level above 19 and 

it quite worked fine. (S3, Practical 7 Self-reflection) 

For the last practical, learner S3 tried to become interdependent by selecting resources to 

build the final app from the learning material provided by the educator in the LMS and also 

searching in the internet. Further, the learner became proactive by experimenting, which clearly 

showed that they were at the heutagogy level by the end of the semester: 
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This was the first and only application where I actually tried installing on a phone 

and running it, since I use iOS [iPhone operating system] I did not have the option 

to try and experiment. Later borrowed my housemate’s phone and tried it for the 

educational app since it wasn’t running on the emulator. The errors were not 

complex and … video recording helped through with majority of it. The 

difference in feeling when we get to completely work on our own application is 

amazing. (S3, Practical 9 Self-reflection) 

Figure 4.7 

S4’s Learning Trajectory 

 

4.5.1.4 S4 Learning Trajectory. During the initial weeks (Practicals 1, 2 and 3), 

learner S4 tried to be independent by working on their own before the practical class, and they 

were able to recollect previous Java-coding memories. Though the learner had occasional 

problems, they were able to solve them, thus indicating their position at the andragogy level: 
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Started working on this practical prior to the practical class to see where I stand. 

This practical was [a] little challenging, different from the Prac. 1, but it was fun 

working on this prac. … which refreshes my Java coding that I learned in my 

bachelors. (S4, Practical 2 Self-reflection) 

By the middle of the semester (Practical 4), learner S4 had problems but was able to find 

the correct reason for the problems and solve them, thus making progress towards heutagogy. 

This was a fun app to build and work on, I can feel the learning curve increasing 

each week. The practical was more interactive and certain sections gave hints to 

use for the educational app, which is due for submission next month. (S4, 

Practical 4 Self-reflection) 

For Practical 6, learner S4 seemed to shift back from the heutagogy level, potentially 

because of problems and not submitting Practical 5. However, the learner was able to work on 

those problems, thus indicating their position at an andragogy level: 

The practical was fun to play around with sounds, in the beginning the sounds 

weren’t playing enough from one button, but then later try to fix the code one 

worked without error. (S4, Practical 6 Self-reflection) 

The learner enjoyed working on Practical 7 and started picking up concepts that could be 

useful in building their application for the future assignment (educational application), showing 

lateral thinking and progression towards the heutagogy level: 

The practical was fun to play around with different motions. This is a helpful source 

to build the application for the educational game. (S4, Practical 7 Self-reflection) 



ENHANCING LEARNING MANAGEMENT SYSTEMS USING ACADEMAGOGY 

89 

Learner S4 had some difficulties in Practical 8, for which they reflected that work 

was pending. The learner also did not submit Practical 9, thus indicating their regression 

to andragogy. 

Figure 4.8 

S5’s Learning Trajectory 

 

4.5.1.5 S5 Learning Trajectory. In the initial week of the subject (Practical 1), 

learner S5 felt stressed and was not confident in their Android Studio and Java abilities. The 

learner had difficulties in understanding practicals and sought the educator’s help (dependent) to 

understand the practical, thus indicating that they were at the pedagogy level: 

Since I had no previous experience in Java programming, the practical was 

difficult to understand. I would also discuss about any doubts that I come across 

with my instructor. (S5, Practical 1 Self-reflection) 

In the middle of the semester (Practicals 2 and 3), learner S5 felt less stressed because 

there was less coding. Although S5 still struggled to debug the code, the learner started gaining 
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confidence with their work, with the help of the educator, thus tending towards the 

andragogy level: 

I could see that I could handle some small errors myself and keep up with the 

instructor during the practical session. (S5, Practical 2 Self-reflection) 

In the later weeks (Practicals 4 and 5), learner S5 felt confident enough to complete some 

parts of the practical on their own and gained confidence by solving problems, which suggests 

that the learner was still at the andragogy level: 

I can read the warnings and figure out what is causing them and since the 

platform provides us [with] option[s] to fix them, I can easily tackle them. (S5, 

Practical 4 Self-reflection) 

In the final weeks (Practicals 6, 7, 8 and 9), learner S5 found learning complex ideas 

challenging but interesting. Though the learner had some issues, they were able to solve them 

(problem solver) and planned to excel using various resources (instructor and online 

tutorials), indicating that the learner was trying to be interdependent and was progressing 

towards heutagogy: 

Learning all the complex ideas and logic to pass data around the activity classes and 

XML elements seem tough but very interesting. (S5, Practical 6 Self-reflection) 

My plan is to use these concepts in final assessment for the educational game app. 

I would go through reference books to grab more concepts and reach out to the 

instructors whenever in doubt. Also, solving some complex problems from online 
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tutorials can be the way for me to strengthen my Android programming skill[s]. 

(S5, Practical 9 Self-reflection) 

Figure 4.9 

S6’s Learning Trajectory 

 

4.5.1.6 S6 Learning Trajectory. In all practicals, learner S6 was able to understand 

and apply the concepts given in the reference examples. Though the learner struggled with 

programming errors, they were able to understand and became more aware of what should be 

taken care of to obtain the desired output. However, learner S6 did not try to experiment or 

create new applications on their own, thus indicating that they were at the andragogy level: 

After giving the Java code with XML language [it] made it clear to visualise to 

basically get the code to be running without any errors highlighting with red 

font. Finally, to get the UI to work efficiently as expected. (S6, Practical 3  

Self-reflection) 



ENHANCING LEARNING MANAGEMENT SYSTEMS USING ACADEMAGOGY 

92 

Learner S6 had written similar content for the self-reflection activity after every practical, 

which made it difficult to determine any progression/regression on the PAH continuum. This 

finding is outlined more deeply in Section 4.5.3. 

4.5.2 Learner Emotions 

The emotions category from Table 4.6 was also examined using the mixed methods 

approach. A matrix coding technique in NVivo software was used to quantify the references 

related to the emotions category. From a total of 181 references for the emotions category, 

learners reflected (a) positive emotions with 122 references (67%), (b) negative emotions with 43 

references (24 %) and (c) mixed emotions (both positive and negative feelings) with 16 

references (9%). The observation indicated that learners generally had a positive learning 

experience. Many participants reflected positive emotions (in self-reflections and interviews) 

followed by negative emotions, and mixed emotions had the lowest percentage of references (see 

Figure 4.10). The visualisation in Figure 4.10 reflects the combined qualitative and quantitative 

data analyses. 
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Figure 4.10 

Learner Emotions 

 

Note. Adapted from A preliminary study using academagogy to uncover the problems that block adult online learner 

engagement, by K. Addanki, J. Holdsworth, D. Hardy and T. Myers, 2022, 24th Australasian Computing Education 

Conference, Association for Computing Machinery, United States of America. 

4.5.3 Learner Problems 

Close examination of the problems category in Table 4.6 (Section 4.4.2) uncovered the 

following experiences from the learners. In the practicals, most learners had problems with 

Practical 6 (creating an application to use APIs for efficient mobile UI design patterns). Further 

investigation was needed to determine which aspects of using APIs were confusing to the 

learner. Half the learners had difficulty with Practicals 8 and 9 based on the concept fragments 

(using a Java class to modularise parts of an application). 

For mobile application development, learners had trouble using SQLite (an API used for 

linking the application to access databases) and social integration (using APIs for integrating the 
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application to a social network like Twitter). In addition, some learners used their progressive 

knowledge from practicals, while others used their metacognitive skills to build their 

applications: 

I used all the practicals to build up my final application. (S1, Interview) 

For me the challenging was SQLite, because we had to implement that method in 

final assignment … I had to use resources from outside, to see how this works. 

(S4, Interview) 

The difference in feeling when we get to completely work on our own application 

is amazing. When I started the subject, I had a slight feeling if it will be too much 

and if I can handle this, to my surprise we started from the basics and went up the 

ladder, and I must say I completely enjoyed every bit of it. This would just be the 

beginning of something, now that I have the confidence that an idea can be 

implemented into an application. (S3, Interview) 

For the code review presentation, almost all the learners recommended allotting more 

time than usual (6 minutes) for presenting the technical aspects of the applications they built. In 

comparative analysis report writing, it seemed that most learners failed in time management for 

this activity. Also, learners suggested having a report writing workshop follow up either in the 

form of a discussion forum or self-reflections: 

Because there was no follow up. Even I was a little too casual and I didn’t focus 

much on it, and I was looking into the other subjects, I was not planning much on 
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comparative analysis, because I knew I had time for it till the end, there was 

sufficient time to complete it. (S3, Interview) 

In general, learners had problems with writing self-reflections. For example, some 

learners repeated the same text when writing their self-reflections for different practicals (18 

instances when all six participants repeated their self-reflections, with seven of these instances 

relevant to only one participant). This behaviour was possibly caused by the learners’ reluctance 

to reflect, or a poor understanding of writing self-reflection as a part of their self-learning. Also, 

some learners did not submit their reflections. Based on these findings, the educator planned to 

reiterate the importance of quality self-reflections to the learners in the next iteration of the 

subject. 

4.5.4 Cohort Analysis 

The cohort analysis of the learner data was performed not only from the quantitative 

perspective but also the mixed methods perspective. Cohort analysis is a quantitative research 

method that compares a group of individuals with some common characteristics (Glenn, 2005). 

The participants’ data were compared from multiple data sets (self-reflections, LA, OSE scale, 

semi-structured interviews and grades) to identify patterns among the data sets. Though the 

participants’ number is small, a large volume of data (from multiple data sets) was collected and 

analysed over a longitudinal study of 13 weeks. The study revealed a pattern that the more self-

directed learner (e.g., learner S3, see Figure 4.3) was more often positioned at the heutagogy level 

while engaged with the practicals, and they obtained a higher grade for practical participation. 

Practical participation is an assessment activity that relates to learners’ demonstration of 

practical skills. The participants’ PAH positioning seemed to relate to their practical participation 

grades, highlighted in bold as shown in Table 4.7. However, the final grades on the subject do 
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not relate to the PAH positions given for practicals. For example, learner S3 was at the 

heutagogy level by the end of the last practical but achieved the second-highest final grade. 

Further, learner S5, who was at an andragogy level and nearing the heutagogy level by the end of 

the last practical, obtained the highest final grade. Learner S5 did not perform better than learner 

S3 in practical activities. However, S5 outperformed learner S3 in other activities (mobile app 

development, code review presentations and research report writing). Hence, PAH levels 

analysed from self-reflections did not always indicate success or the highest marks in the final 

grades. PAH levels were only determined for practicals, which contributed to 30% of the final 

grades. 

Table 4.7 

Comparing Participant Pedagogy-Andragogy-Heutagogy Levels With Their Assessment Grades 

Assessment S5 S3 S2 S1 S4 S6 

Mobile application development 
(30%) 

21 20 16 22 18 16 

Code review presentation (10%) 8 6 8 5 6 7 

Research report writing (30%) 24 17 23 23 15 14 

Practical participation (30%) 26 28 23 18 21 23 

Pedagogy (P), Andragogy (A) and Heutagogy (H) positioning 

 Towards 
H 

H A P A A 

Total grade (100%) 79 71 70 68 60 60 

Note. Rows formatted in bold indicate signs of relationship. Adapted from A preliminary study using academagogy 

to uncover the problems that block adult online learner engagement, by K. Addanki, J. Holdsworth, D. Hardy and T. 

Myers, 2022, 24th Australasian Computing Education Conference, Association for Computing Machinery, United 

States of America. 
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4.6 Insights From the Design-Based Research Phase—Problem Analysis 

The aim of this pilot study was to analyse the problems that educators might encounter 

when personalising adult online learners’ experiences in an LMS through the lens of the 

academagogy framework. The use of learner trajectories on the PAH continuum to design 

personalised support for better engagement of adult online learners is explained in this section. 

Also, the need for more robust methods such as AI systems to leverage the application of 

academagogy is discussed below. 

4.6.1 Pedagogy-Andragogy-Heutagogy Learning Trajectories 

Mapping the PAH learning trajectories helped identify the learners at the pedagogy and 

andragogy levels, and the specific reasons for learners’ levels. For example, in Practical 8, 

learner S1 was at the pedagogy level. The learner understood the idea of fragments 

(modularisation) in the practical however, they had a problem in applying the concept: 

Creating the fragments looks more complicated than I thought and consumed 

more time. But as we see it seems essential for the project to function efficiently. 

But still haven’t figured out the right way to do it yet. (S1, Practical 8 Self-

reflection) 

The learner had the same problem but it intensified in the following practical and the 

related final assessment (mobile app development): 

This prac. was the most difficult so far . . . then the fragments made it tough to 

figure out what was going on. (S1, Practical 9 Self-reflection) 

I didn’t use fragments in my last application development because I couldn’t 

figure it out. (S1, Interview) 
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In this scenario, if the educator had been notified about learner S1’s problem before 

starting Practical 9, the educator could have helped them with appropriate support (like providing 

a live demonstration). The educator’s facilitation could have reduced the learner’s stress in 

Practical 9 and the final assessment. Thus, an early notification may help educators become more 

quickly aware of learner problems and specific reasons, thereby assisting their provision of 

appropriate support to encourage the learners’ progress towards the next level in the PAH 

continuum. These notifications may therefore help reduce the communication barriers between 

the educators and the adult learners in an online learning environment facilitated using an LMS. 

4.6.2 Scalability Issue 

Thorough analysis of learner data found that learners progressed along the PAH 

continuum towards andragogy and heutagogy, with some exceptions when learners regressed 

after encountering problems. Examining these exceptions provided further details on the 

learner’s problem. If an online educator is made aware of these details, they may more quickly 

provide personalised support to improve the learners’ engagement. However, the process of 

analysing learner data to apply academagogy for personalisation seemed overloaded. Previous 

researchers have also posited that the academagogy implementation involved extra work and 

time commitments from educators (McAuliffe & Winter, 2014b; Murthy & Pattanayak, 2019). 

Moreover, the analysis of learner data in the online learning environment is a complex task for 

personalisation (Clarizia et al., 2018). Clearly, there is a need for an AI system, such as an SA 

tool, to analyse the learner data and simplify the academagogy application in an online learning 

environment. Rigorous analysis of the learner data using an AI system may reduce educators’ 

workloads to uncover adult learner problems in an online subject. 



ENHANCING LEARNING MANAGEMENT SYSTEMS USING ACADEMAGOGY 

99 

4.7 Chapter Summary 

This chapter provided a detailed explanation of the ethnographic pilot study to observe 

the problems faced by educators and adult online learners in an LMS. The main purpose of this 

study was to explore ways of applying an academagogy framework for personalisation to 

improve adult learner engagement. The highlights of this study were: 

• The PAH learning trajectories derived from academagogy theory could help to identify 

that a learner is having problems that could block adult online learner engagement. 

• Analysing learner data using academagogy for PAH learning trajectories implied 

scalability issues in terms of time and workload for an educator facilitating online classes. 

The next chapter will detail an extended study, involving a mock prototype of an AI 

system that was designed using the WOz method. 
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Chapter 5. Extended Study 

This chapter illustrates an extended study for enhancing the capabilities of an LMS, to 

help educators personalise adult online learner experiences using academagogy. The pilot study 

in Chapter 4 identified scalability issues such as the extra workload and time required for an 

educator to apply academagogy. This chapter presents the design and refinement of a mock AI 

prototype to automate this application and addresses the limitations discussed in Chapter 4. The 

testing of this prototype showed a potential reduction in workload from an educator’s 

perspective, and increased cognitive skills for self-learning, as indicated by adult learners’ 

described experiences. 

5.1 Chapter Overview 

Chapter 5 discusses the extended study as a part of DBR Phases 2–3, the development of 

a solution and iterative cycles of testing and refining the prototype solution, which are described 

in Chapter 3. Section 5.2 explains the development of the mock AI prototype using the WOz 

method. Section 5.3 describes the testing and refinement of the mock AI prototype. Section 5.4 

discusses the study results and Section 5.5 highlights the insights and implications. Finally, 

Section 5.6 summarises the chapter. 

5.2 Development of Prototype Solution 

The application of academagogy for personalisation involved observing adult online 

learners’ experiences in the LMS and making appropriate decisions promptly in a real-world 

context. Observing learner experiences for personalisation in real-time is a complex process for 

an educator facilitating larger online classes (Mikić et al., 2022; Walkington & Bernacki, 2020). 
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Also, based on learners’ experiences, behaviours and emotions, tailoring the teaching process 

using academagogy increased the complexity for the educator (Addanki et al., 2022). 

As discussed in Section 1.4.2, academagogy is a learner-centred teaching model that 

allows an educator to select appropriate teaching models from pedagogy, andragogy and 

heutagogy (Winter et al., 2008). Pedagogy is an educator-centred teaching model where a learner 

is dependent on the educator to determine what, how, where and when to learn (Winter et al., 

2008). Andragogy is a learner-centred teaching model where a learner tries to be independent by 

identifying their learning needs and actively collaborating with the educator (Blaschke, 2016). 

Heutagogy is a learner-driven model where the learner goes beyond simply acquiring skills to fill 

in knowledge gaps (Blaschke & Marin, 2020). Luckin et al. (2011) described the PAH 

continuum as a framework for developing learner cognitive skills to metacognition, and 

epistemic, as learners progress from pedagogy to andragogy towards heutagogy. 

The PAH continuum was used as a framework for personalisation using academagogy in 

the pilot study (see Chapter 4). The pilot study showed that learner trajectories on the PAH 

continuum could be potentially used for personalisation based on academagogy. However, the 

pilot study revealed limitations, such as workload and time requirements, as scalability issues for 

applying the personalisation model. Consequently, a mock AI prototype was designed based on 

the WOz method to automate the academagogy application in an LMS. 

WOz is a Human-Computer Interaction (HCI) method used to design AI systems at a 

lower cost (Browne, 2019). The wizard (researcher) uses this technique method to simulate an AI 

prototype ranging from a lightweight system to an apparently fully functional system (Salber & 

Coutaz, 1993). The wizard simulates the AI system’s intelligence and interacts with the users 

through a real or mock computer interface (Browne, 2019). The mock AI prototype was aimed at 
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automatically synthesising the learner data and notifying the educator to personalise the adult 

learners’ experiences in an LMS based on academagogy. 

The mock AI prototype was designed using Human-Centered Design (HCD) methods. 

HCD is a design approach that views people as central in the development of AI systems or 

services to advance peoples’ capabilities for their well-being (Auernhammer, 2020). HCD 

highlights the involvement of stakeholders in the design process by considering peoples’ needs, 

emotions, behaviours and perspectives in the development process (Auernhammer, 2020). The 

co-design method, which is a HCD approach, was used in developing the mock AI prototype. 

Since educators are the targeted end users of the mock AI prototype (see Chapter 4), an educator 

was involved as a co-designer for developing the mock AI prototype. 

Co-design is a collaborative design process involving learners, educators, researchers, 

designers and developers (Prieto-Alvarez et al., 2018). As a part of co-designing the mock AI 

prototype, two activities were carried out in Phase 2; namely, understanding educator 

requirements and prototyping, as shown in Table 5.1. To understand and prototype the mock AI 

prototype, an educator was recruited from JCU (see Section 3.5). In a purposive sampling 

technique, a researcher selects the most productive sample to answer the research questions 

(Marshall, 1996). The research activities, which involved understanding educator requirements 

and prototyping, were carried out from July 2021 to February 2022. 

Table 5.1 

Activities in Phase 2 

Phase Objective Timeline Activities Participant 

Phase 2 Develop solution July 2021 to 
February 2022 

Co-design (understand, 
prototype) 

Educator 
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5.2.1 Understanding Educators’ Requirements 

A semi-structured interview was conducted to ask the educator about their experiences 

with facilitating adult learners in an LMS using an academagogy framework (see Appendix D for 

interview questions). The interview transcript was transcribed and analysed using thematic 

analysis methods (see Section 3.7.1). In vivo, emotional and descriptive coding methods were 

used to identify primary themes from the interview transcript. The primary themes were further 

analysed using the axial coding method, which resulted in four major themes. These major 

themes were presented by using an empathy map (see Table 5.2). An empathy map is a visual 

tool to organise information from users or participants that gives a clear visual representation of 

user perspectives, such as needs, thoughts, feelings and desires, with respect to the system that is 

to be designed (Tschimmel, 2012). 

The empathy map created from the educator’s interview transcript included four 

major themes: 

1. Says. This theme included the key verbal expressions of the educator. 

2. Thinks. This theme contained the educator’s thoughts about teaching experience and 

learner characteristics in the subject. 

3. Does. This theme included educator’s actions for providing support to the learners while 

teaching the subject. 

4. Feels. This theme contained the educator’s emotions for providing support to the 

learners. 
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Table 5.2 

Empathy Map Derived From Interviewing the Educator 

Says Thinks 

1. wanted to know about learners’ programming 
skills in Java 

2. wanted to pick up learner issues (inability to use 
emulator, logcat, debugging) as soon as possible 

3. wanted “a way to access information effectively” 
(to see problem solving skills [new learnings in 
strong programmers] and learner troubles from 
self-reflection) 

4. said that emulator was troubling learners 
5. found Master’s Information Technology (MIT) 

learners were more isolated than undergraduates 
6. said that Learning Analytics were “not insightful 

enough information” 
7. suggested that learners “make better use of our 

ability to help you”  
8. said that “we [academics] have to learn to be just 

in time.” 

1. The learners had Java programming background 
benefits. 

2. There were two groups of learners: Strong 
programmers (built sophisticated utility and 
educational app using Application Programming 
Interfaces not taught in class, able to solve 
emulator problem and adept at debugging) and 
weak programmers (used only practical 
knowledge to build utility and educational app, 
struggled with emulator and not able to 
understand logcat-interactive debugger). 

3. MIT learners would know about the activeness 
of the lecturer in slack/discord. 

4. This subject had dependency (if learners did not 
understand concepts in earlier practicals, it might 
affect their experience with later practicals and 
applications they need to build). 

5. Learner issues were not passed onto lecturer 
from tutors. 

Does Feels 

1. introduced self-reflections per practical in 2021 
2. made short interim videos to encourage learners’ 

development as a “cohort moving through the 
semester” 

3. introduced logcat interactive debugger to help 
weak programmers 

4. spent time on introverted learners’ codes 
and tried to reach out to them if they had 
any problems. 

1. worried: to balance the assignments meant being 
flexible to both learner groups (active and 
passive learners) 

2. confused: about why some learners did not 
understand the importance of Logcat 

3. disappointed: about how some learners left it too 
late with problems and reached out the day 
before an assignment 

4. overloaded: by consistently checking 
learners’ self-reflections and returning to the 
necessary tasks 

5. isolated: from MIT learners due to blended 
learning 

6. not satisfied: with the MIT learners’ interactions, 
particularly with technical report writing activity 

7. happy: with some learners who were developing 
sophisticated apps (e.g., calculating distance 
from moon) 

8. interested: in some learners who were making 
money by developing apps/taking up work as a 
career 

9. inspired: to solve learner problems as soon 
as possible. 
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5.2.2 Prototyping the Mock Artificial Intelligence System 

The information from the empathy map shows that the educator was passionate about 

giving personalised support to the learners just in time. However, educators need assistance to 

analyse learner data in a larger online class using an LMS (Kaliisa & Dolonen, 2022; Schubert et 

al., 2018). The results of the pilot study also implied the heavy workload for educators when 

analysing learner self-reflections through the academagogy lens and providing personalised 

support in an LMS (Section 4.6.2). Thus, to help educators, the mock AI prototype was 

developed to simulate the potential solution using the WOz method. 

WOz simulation allows design concepts, content and partially completed applications to 

be tested on users without the need to first create a completely working system (Dow et al., 

2005). The WOz method offers practical ways to explore design and interaction ideas by helping 

to refine them before committing to more intensive development efforts (Browne, 2019). The 

mock AI prototype had two basic capabilities: 

1. Automatically analyse learner data. The mock AI prototype automatically analyses the 

learner’s self-reflection using the PAH algorithm based on thematic analysis (see Section 

4.4.1) to identify the position of a learner on the PAH continuum. 

2. Send information to the educator in the form of a report. The mock AI prototype 

sends the analysed information to the educator in the form of a report named the 

WOz weekly report and the WOz cumulative report, as shown in Figures 5.1 and 

5.2 respectively. 
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Figure 5.1 

Sample of the Wizard of Oz Weekly Report 

 

Figure 5.2 

Sample of the Wizard of Oz Cumulative Report 
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For instance, the WOz weekly report contained information extracted from a self-

reflection, such as the visualisation of the apparent level of a learner on the PAH continuum, the 

learner’s problems and learning strategies for a particular week (see Figure 5.1). The WOz 

cumulative report also consisted of learner progress information in the form of visualisation 

(learner’s position change on the PAH continuum), the learner’s problems and how strategies 

used for the learning activities had progressed so far in a semester (see Figure 5.2). 

5.3 Test and Refine the Prototype Solution 

Phase 3 involved testing the WOz prototype from February 2022 to July 2022, with the 

activities shown in Table 5.3. The educator who participated in Phase 2 of the project continued 

their involvement during Phase 3: testing and refining the mock AI prototype solution. Along with 

the educators, the other stakeholders in the DBR project were adult learners. Hence, adult learners 

were recruited to test and refine the WOz prototype and also to identify their requirements. 

Table 5.3 

Activities in Phase 3 

Phase Objective Timeline Activities Participants 

Phase 3 Test and refine the 
solution 

February 2022 to 
July 2022 

User requirement 
gathering and co-design 

Adult learners and 
educator 

 

5.3.1 Participant Recruitment 

Nine adult learners and an educator were recruited from JCU using a purposive sampling 

technique under ethics approval (Appendix A). These learners were part of the cohort enrolled in 

the “Advanced Mobile Technologies” and “Mobile Computing” IT subjects, which were offered 

at the university over 13 weeks during the February 2022 to July 2022 semester (see Section 
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3.5). The diversity of the learner participants in the extended study is presented in Table 5.4. The 

code names P1, P2, P3, P4, P5, P6, P7, P8 and P9 were given to the nine learners to ensure their 

anonymity in this research. 

Table 5.4 

Extended Study Participants Information 

Participant Gender Previous education Job/family responsibilities Employment workload 

P1 M Secondary  Full-time work in the retail industry 
and study 

40 hrs/week 

P2 M Secondary No work, only study 0 hrs/week 

P3 M Secondary Part-time tutoring and study  2 hrs/week 

P4 M Secondary No work, only study 0 hrs/week 

P5 F Tertiary, Medicine Part-time work, study and family 
responsibilities (primary carer) 

12 hrs/week 

P6 M Tertiary, Science Part-time work in the hospitality 
industry  

20 hrs/week 

P7 M Tertiary, Vocational Full-time work as a technical 
support officer in the 
telecommunications industry for the 
last two years, and study 

30 hrs/week 

P8 M Tertiary, Science No work 0 hrs/week 

P9 F Tertiary, Medicine Ten years in business process 
outsourcing and Information 
Technology industry, currently 
working full-time  

40 hrs/week 

 

The learners were recruited based on the criteria of their voluntary interest in improving 

general self-learning skills, and knowledge about the subject (programming, research and 

presentation skills for Mobile Technologies). All the participants were aged 24 years and above. 

The information sheet and the consent forms used for recruiting the learner participants are 

presented in Appendix E and Appendix F, respectively.  
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In this extended study, only one participant (P3) was 24 years old during the case study. 

Although P3 was below 25 years old, which was mentioned as a defining characteristic of adult 

learners (see Section 1.2.2), P3 was allowed to participate in the study based on different factors. 

The voluntary interest of the participant, the characteristic of working part-time while studying 

(see Table 5.4), and also the debate about defining the age of adult learners in the literature were 

considered (Tilley, 2014). Some studies define adult learners as adult learners above 22 years 

(Kahu et al., 2013; Kara et al., 2019), while other studies consider the age as 24 years and above 

(Shapiro et al., 2018), and different studies define adult learners as above 25 years (Bowden & 

Merritt, 1995; Cercone, 2008; Moore & Shemberger, 2019; Morris et al., 2019). Since there is no 

consistency over the defining age of the adult learners in the literature, hence P3’ age was given 

less importance in this study. 

5.3.2 Data Collection 

Data were collected from participants using the technical icebreaker activity, self-reflections, 

LA, OSE scale, semi-structured interviews and the participants’ grades. Also, the educator’s 

experiences were collected using semi-structured interviews. These data collection methods are 

described in Section 3.6 and summarised below: 

• Technical icebreaker. A reflection activity that consisted of open-ended questions about 

learners’ previous programming experiences related to the subject, and general questions 

related to learners’ motivation to enrol in the subject. This item was administered as a 

brief survey posted on the LMS (see Appendix G for technical icebreaker questions). 

• Self-reflections. At the end of each practical session during the semester, as a regular, 

weekly assessment piece for the subject, learners wrote a self-reflection text (100 to 200 

words long). There were nine practicals in both subjects. In total, 65 self-reflection texts 
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were collected from the nine learner participants. These self-reflections provided lived 

and in-depth experiences of learners while working on each practical. 

• Learning Analytics. Participant LA data were collected from the university’s LMS. 

Learners’ interaction data, such as the number of interactions the participants made 

within the subject site during the semester, were collected. 

• OSE scale. At the end of the semester, participants were given the OSE scale. OSE is a 

Likert scale instrument used to collect participants’ intellectual efforts, skills, 

performances and emotional components of learning (Dixson, 2015). 

• Semi-structured interviews. Midway and at the end of the semester, the participants 

were interviewed via the online Zoom meeting platform. Also, the educator was 

interviewed at the beginning, middle and end of the semester. All learner participants and 

the educator consented to being recorded, and the audio recordings of their interviews 

were anonymised and transcribed into text documents. These interview transcripts 

provided additional data regarding the overall experiences of the learners and the 

educator. 

• Grades. At the end of the semester, participants’ grades for assessment activities were 

collected. The subject included the following assessment activities. 

o Assessment 1 was a mobile application development activity (creating and 

deploying a utility-based mobile application adhering to guidelines of the Android 

mobile platform). 

o Assessment 2 was a mobile application development activity (creating and 

deploying an education-based mobile application adhering to guidelines of the 

Android mobile platform). 
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o Assessment 3 was a code review presentation activity (evaluating and discussing 

the technical aspects of mobile computing). 

5.3.3 Data Analysis 

 The technical icebreaker answers, learner self-reflections and interview transcripts were 

analysed using reflexive thematic analysis (see Section 4.4). In this study, data were analysed 

through the lens of academagogy. NVivo was used to manage the data storage, thus enabling 

quick access to the vital data. 

VADER was used for instantaneous SA on learner self-reflections (see Section 3.7.2). 

VADER is a simple rule-based SA tool that takes an input of text of various lengths from words, 

sentences, paragraphs, essays and novels and gives the output as positive, negative and neutral 

percentages of emotions (Hutto & Gilbert, 2014). VADER has been increasingly used to detect 

learners’ emotions in higher education and online learning (Hixson, 2020). 

5.3.4 Testing Procedure 

The mock AI prototype described in Section 5.2 was adapted from aspects of 

personalisation models and inspired by the WOz method (Kokku et al., 2018). The mock 

AI prototype was tested using a sequence of personalised communications in the 

extended study, as depicted in Figure 5.3 and below: 

1. The wizard (aka researcher) looks at and analyses learner data. In the extended 

study, the wizard collected the learner data from the technical icebreaker, LA and self-

reflections from the LMS. Also, the wizard analysed the learner data using thematic 

analysis and SA. 
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2. The wizard generates the report for the educator. In the study, the wizard generated a 

portable document format (PDF) report consisting of four sections as shown in Figure 

5.3, and sent the report to the educator using email. 

3. The educator looks at the report. The educator in this study used the report to create 

general support for learners. 

4. The educator provides general support and advice to all the learners. The educator in 

this study uploaded the general support in the form of an announcement (text message) 

and a video into the LMS for all the learners in the subject. 

5. The wizard sends personalised support to the participants from the educator. The 

wizard tailored the general support and emailed it to the individual participants.
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Figure 5.3 

Personalisation Process Diagram 
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The mock AI prototype was used during two stages in the extended study for 

personalising learner experiences; namely, diagnosis and continuous tracking, as explained in 

Table 5.5. 

Table 5.5 

Using the Wizard of Oz System in Two Stages for Personalisation 

Stage Timeframe Data collection Data visualisation 

Diagnosis Weeks 1 and 2  Technical ice breaker Word clouds 

Continuous tracking  Weeks 3 to 13 Learning Analytics 
Learner self-reflections 

Learning Analytics graph 
Sentiment Analysis chart 
Thematic analysis showing the 
position on the Pedagogy-
Andragogy-Heutagogy continuum 

 

5.3.4.1 Stage 1: Diagnosing Learners’ Needs. A diagnosis of learners’ needs is 

essential to provide a clear sense of the learners’ initial skills for personalisation (Shearer et al., 

2020). Learners’ needs can be diagnosed with an icebreaker activity including questions that 

interest learners. For example, queries include the skills and knowledge from previous subjects 

they can incorporate into their current subject, what they aim to learn by the end of the subject 

and their strengths and weaknesses (Shearer et al., 2020). Hence, a technical icebreaker was 

given to the learners in Week 1 of the semester as a learning activity (see Appendix G). 

The participants submitted responses to the technical icebreaker activity into the LMS in 

Week 3. For example, in response to the question, “What do you hope to learn from this 

subject?” a participant provided responses such as “develop applications”, “understanding 

fundamentals of mobile computing” and “learn more about XML and Java programming.” 

Another participant (learner P5) wanted to gain understanding of mobile applications and create 

an application to use for extracurricular purposes: 
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I hope to gain a better understanding of how mobile apps are made as well as gain 

practise in using OOP [Object-Orientated Programming]. In addition, it will be 

cool to be able to create a mobile app for myself. (P5, Icebreaker response) 

The responses to each of the eight questions were analysed using thematic analysis in 

Week 4. During Week 5, the mock AI prototype reported the summary from the technical 

icebreaker responses to the educator in the form of word clouds, for quick understanding of 

learners’ strengths, weaknesses and their motivation to enrol in the subject (see Figure 5.4). 

Using the report, the educator adjusted instruction based on the cohort’s needs. The educator 

released the technical icebreaker results into the LMS as an announcement (textual message) and 

a short video. The announcement and the video contained the educator explaining the technical 

icebreaker results. 
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Figure 5.4 

Sample of Word Cloud Summarising the Learners’ End Goals 

 

Note. The learners’ end goals for learning the subject were to create mobile applications in the Android platform and 

improve their confidence in using Java programming skills. 

5.3.4.2 Stage 2: Continuous Tracking. Continuous tracking of learners’ experiences 

is another important aspect of providing timely and personalised support (Shearer et al., 2020). 

The mock AI prototype collected this form of learner data every week from Weeks 3 to 13 and 

sent the information to the educator in the form of WOz reports. The mock AI prototype tracked 
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learners’ experiences by analysing learner data in three dimensions: behavioural, emotional and 

cognitive. These data were analysed every week from Weeks 3 to 13. 

LA data were used to determine the behavioural dimension, such as the number of 

interactions the participants made in the LMS. The mock AI prototype sent a graph of the weekly 

interactions of individual participants, as shown in Figure 5.5. 

The VADER tool (Hutto & Gilbert, 2014) was used to determine the emotional 

dimension of learners’ self-reflections to check how learners felt emotionally. A chart of the 

average negative, neutral and positive emotion percentages of all the participants was provided 

by the mock AI prototype, as displayed in Figure 5.6. 

A reflexive thematic analysis of the self-reflections was also used to determine each 

learner’s cognitive dimension and identify their position on the PAH continuum. The mock AI 

prototype presented each participant with their position on the PAH continuum, as shown in 

Figure 5.7. 
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Figure 5.5 

Individual Participants’ Weekly Interactions in the Learning Management System 

 

Note. Weekly interactions for up to Week 7 are included. 

Figure 5.6 

Sample of Sentiment Analysis Chart for All Participants in Week 7 

 

Note. Sample is derived from the Valence Aware Dictionary and sEntiment Reasoner (VADER). 
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Figure 5.7 

Sample of Pedagogy-Andragogy-Heutagogy Position of Learner P4 in Week 7 Using Reflexive 

Thematic Analysis 

 

5.3.5 Refining Procedure 

The mock AI prototype was refined in three iterations with the activities shown in 

Table 5.6 below. 

5.3.5.1 Iteration 1. This iteration was conducted during Weeks 1 to 4. In this iteration, 

the mock AI system that was prototyped in Phase 2 (see Section 5.2.2) was used with the two 

basic capabilities: (1) analyse the learner self-reflections and (2) send the WOz reports (both the 

weekly and cumulative reports) to the educator. Due to challenges, such as late submissions and 

learners’ missing self-reflections, finding learners’ positions on the PAH analysis was complex. 

Hence, LA and SA graphs derived from participant data were added to the WOz reports, to 

provide a more clarified understanding of participants’ interactions with the LMS, as shown in 

Figure 5.8. 

The educator was interviewed at the end of Iteration 1 to explore their experiences with 

using the mock AI prototype. The educator suggested the mock AI prototype should support the 

progress of individual learners as the semester proceeded, and it could be used for creating one-

to-one level personalised support. 
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Table 5.6 

Mock Artificial Intelligence Prototype Refinement in Three Iterations 

Iteration details Iteration 1 Iteration 2 Iteration 3 

Timeline Weeks 1, 2, 3 and 4 Weeks 5, 6, 7 and 8 Weeks 9, 10, 11 and 12 

Participant activities Work on practicals 1, 2 
and 3 

Work on practicals 4, 5 
and 6 

Work on practicals 7, 8 
and 9 

Educator activities Subject Participation 
Review 1 

Subject Participation 
Review 2 

Subject Participation 
Review final 

Researcher activities Mini interview with the 
educator 

Mini interview with the 
educator 

Interview with 
participants in the 
middle of the semester 

Mini interview with the 
educator 

Interview with 
participants at the end of 
the semester 

Wizard of Oz (WOz) 
system functionalities 

1. Analysed learner 
self-reflections and 
Learning Analytics 

2. Sent WOz reports 
to the educator 

1. Analysed learner 
self-reflections and 
Learning Analytics 

2. Sent WOz reports to 
educator 

3. Maintained history 
of learners’ progress 

1. Analysed learner 
self-reflections and 
Learning Analytics 

2. Sent WOz reports to 
the educator 

3. Maintained history 
of learners’ progress 

4. Sent personalised 
support to the 
research participants 
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Figure 5.8 

Adding Learning Analytics and Sentiment Analysis to the Wizard of Oz Reports in Iteration 1 

 

5.3.5.2 Iteration 2. This iteration was conducted during Weeks 5 to 8. During this 

iteration, the third capability, maintaining a history of the learner’s progress, was added to the 

mock AI prototype. The history of learners’ progress was used to identify the learners who were 

progressing and those who were falling behind as the semester progressed. For example, an 

Excel spreadsheet showing the history of learners’ progress is shown in Figure 5.9. The 

information in the history report was used to create personalised support for the learners at the 

individual level. Based on the WOz weekly, WOz cumulative and WOz history reports, the 

educator created personalised support to benefit all learners in the class. 
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Figure 5.9 

Sample of Wizard of Oz History Report in Excel 

 

Iteration 2 uncovered an ethical challenge for giving personalised support to the 

individual participants. This ethical challenge could lead to possible coercion due to the power 

imbalance between the educator and the research participants (National Health and Medical 

Research Council et al., 2007). Hence, a new capability was ideated so the mock AI prototype 

could send individual personalised messages to all the participants via institutional emails, 

thereby serving participants at a one-to-one level. 

Subject Participant Review (SPR) videos and announcements the educator recorded and 

uploaded to the LMS functioned as one-to-many communications. As the purpose of the study 

was to provide individualised personalisation for each learner, a capability was designed to 

provide targeted support to each participant via email in compliance with ethics conditions. 

Research participants were interviewed in this iteration to explore their opinions on 

obtaining personalised support from the mock AI prototype that was based on their self-

reflections. All the participants confirmed receiving emails from the system. 
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5.3.5.3 Iteration 3. The final iteration was carried out during Weeks 9 to 12. Along 

with the three capabilities described in the first two iterations, the new capability to send 

personalised support to the participants was added to the mock AI prototype. The mock AI 

prototype used an email alias (Personalised Learning Support System) to send support to the 

research participants. For example, learner P3 mentioned a subject-related problem in their self-

reflection after Practical 8: “understanding styles to customise spinner and text boxes and 

working with themes.” Based on the reflection, the mock AI prototype sent personalised support 

with appropriate resources to address the learner’s problem (See Figure 5.10). 
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Figure 5.10 

Sample of Email Sent by the Mock Artificial Intelligence Prototype to a Participant 

 

The interactions between the mock AI prototype and the learners are described in Table 

5.7. During Weeks 9, 10, 11, 12 and 13, the mock AI prototype sent personalised messages to the 

research participants (see Figure 5.10). Based on the support, some participants reacted by 

submitting the learning activities or replying to the mock AI prototype. For example, learners P2, 

P4, P5 and P7 submitted their practical work, and learner P4 replied to the mock AI prototype in 

Week 9. 
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Table 5.7 

Interaction Between the Mock Artificial Intelligence Prototype and the Participants 

Week in the 
semester 

Round of 
messages sent to 

all learners 

Purpose of the message Learners who acted 
based on the 

message 

Learners who 
replied to the 

message 

Week 9 1st  Practical 6 feedback P2, P4, P5 and P7 P4 

Week 10 2nd  Practical 7 feedback P7  

Week 11 3rd  Practical 8 feedback P5  

Week 12 4th  Practical 9 feedback and 
Assessment 2 feedback 

P4 P7 

Week 13 5th  Assessment 3 feedback P2, P3 and P5 P7 

 

At the end of Iteration 3, the educator and the learners were interviewed regarding their 

experiences using the mock AI prototype. The interview transcripts were analysed using 

thematic analysis (see Section 3.7.1). Themes that emerged from the interview transcripts 

provided additional functional requirements for designing a UI for a LAD in the future. The 

additional requirements suggested by the participants include: 

1. A reminder pop-up message showing the due date for assignments, lecture timings and 

any new information added by the educator into the LMS (learner P7). 

2. Encouragement messages to foster learners’ motivation and confidence (learners P2, P5 

and P7). 

3. Peer analytics that show a visualisation of other learners’ performance to motivate and 

connect to peers (learner P3). 

4. Customised preferences to receive personalised messages. For example, some 

participants preferred institutional emails (learner P7), and some participants preferred 
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other communication channels such as mobile phones, Discord and Slack (learners P2, P4 

and P5). 

Additional requirements suggested by the educator include the following: 

1. Along with the individual learner position on the PAH, present an aggregated view 

showing the position of the entire class on the PAH continuum. 

2. Provide a customisable filter to separately view a group of learner performances, such as 

all external learners grouped together. 

3. Present separate tabs for SA, LA and PAH analysis, so each tab can be self-explanatory 

with legends. 

5.4 Extended Study Results 

The main goal of the extended study was to develop, test and refine a mock AI prototype 

to enhance the capabilities of an LMS and thus enhance educators’ personalisation. The purpose 

of personalisation in this research was to improve adult learner engagement in online learning 

environments. Learner engagement is a multi-dimensional, complex construct that needs an in-

depth and longitudinal study of learners to understand the construct (Muir et al., 2019). 

Therefore, learner engagement was studied longitudinally over the 13-week semester. Learner 

engagement is predominantly measured in three dimensions; namely, behavioural, emotional and 

cognitive dimensions (Fredricks & McColskey, 2012). Thematic analysis and SA methods were 

used to observe participants’ engagement over the semester along the three dimensions. The 

findings were based on the mixed methods analysis. 
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5.4.1 Behavioural Engagement 

The weekly tracking of LA data provided the number of LMS interactions participants 

made over the semester. The number of interactions was averaged, revealing two groups of 

learners: active and passive, as shown in Table 5.8. The average number of interactions made by 

the passive group of learners was low compared to the average number of interactions made by 

the active group of learners. 

Table 5.8 

Average Number of Interactions Made by Active and Passive Participant Groups Every Week 

With Final Grade 

Participants Average number of interactions 
per week 

Final grades  
(out of 100%) 

Passive learners 

P1 12 1.4% 

P6 16 10% 

P9 6 29% 

Active learners 

P2 30 80% 

P3 40 78% 

P4 81 72% 

P5 63 78% 

P7 38 77% 

 

5.4.2 Emotional Engagement 

Learners’ emotions or feelings are essential to their academic achievement (Henrie et al., 

2015). Learner emotions help educators understand how the entire class, and the individual, are 
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learning while providing personalised interventions during the subject rather than at the end of 

the semester (Clarizia et al., 2018; Schubert et al., 2018). Tracking learner emotions using 

VADER revealed that learners felt more positive than negative emotions throughout the 

semester, as shown in Figure 5.11. 

From the VADER analysis, neutral emotions seemed to dominate compared to positive 

and negative emotions (see Figure 5.11), which hindered in-depth observation of learner 

emotions. Hence, the individual participants’ self-reflections were further analysed using NVivo. 

The emotional coding method (see Section 3.7.1) was used to code any emotions written by the 

participants in their self-reflection text. The percentages of emotional words (positive, negative 

and neutral) reflected by individual participants over the semester are presented in Figure 5.12. 

These findings do not show a significant difference between the participants in the passive 

group of learners P1, P6 and P9, and the participants in the active group of learners P2, P3, P4, 

P5 and P7. 
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Figure 5.11 

Percentages of Negative, Positive and Neutral Emotions Reflected by all Participants Over 

the Semester 
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Figure 5.12 

Percentages of Negative, Positive and Neutral Emotions Reflected by Individual Participants 

Over the Semester 

 

5.4.3 Cognitive Engagement 

Based on the academagogical framework proposed by Murthy et al. (2012), learners’ 

cognitive learning outcomes were assessed using Bloom’s taxonomy cognitive levels. Learner 

self-reflections were coded using reflexive thematic analysis to identify the action verbs related 

to different cognitive levels in Bloom’s taxonomy (see Section 4.4.1). The identified references 

for the action verbs were mapped to pedagogy, andragogy and heutagogy according to the 

differences in their characteristics, as suggested by Luckin et al. (2011). The mapped references 



ENHANCING LEARNING MANAGEMENT SYSTEMS USING ACADEMAGOGY 

131 

of pedagogy, andragogy and heutagogy were analysed using the matrix coding technique in 

NVivo. Of the total 187 references for the code PAH, the learners reflected 47 references (25%) 

for pedagogy, 98 references (52 %) for andragogy and 42 references (23%) for heutagogy (see 

Figure 5.13). The analysis indicated that learners were oriented more towards andragogy in 

general. 

Figure 5.13 

Learners’ Orientation Toward Pedagogy, Andragogy and Heutagogy 

 

The PAH algorithm was used to identify the learning trajectories of individual learners 

over the semester (see Sections 4.4.1 and 4.5.1). The learning trajectories also showed the 

differences between passive and active groups of learners in their transitions along the 

PAH continuum. 

In the passive group, learners P1, P6 and P9 had minimal participation, which was 

tracked in their learning trajectories over the semester (Figure 5.14). Learner P1’s learning 
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trajectory was not tracked since they did not submit any self-reflections, thus indicating the 

learner’s passiveness. Though learners P6 and P9 submitted some learning activities and related 

self-reflections, the patterns were irregular, indicating their passiveness. This also was observed 

in their respective learning trajectories, where the learners mostly remained at the pedagogy 

level, though occasionally they transitioned to the andragogy level. 

Figure 5.14 

Learning Trajectories of the Passive Group of Participants 

 

Note. P1’s learning trajectory was not tracked as the participant did not submit any self-reflections. Practical names 

are abbreviated (Prac. or Pracs). 

For the active group, learners P2, P3, P4, P5 and P7 transitioned more between 

andragogy and heutagogy levels, indicating their active participation in the learning process 

(Figure 5.15). Learners P2 and P3 shifted back and forth between andragogy and heutagogy. 

Though learners P4, P5 and P7 were at the pedagogy level for the initial practical, with some 

problems in executing Java programming for mobile application development, they were able to 

improve their logical understanding and application of the concepts for later practicals over the 

semester. This improvement might have led to the transitioning of learners P4, P5 and P7 from 

pedagogy to andragogy towards heutagogy. 
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Figure 5.15 

Learning Trajectories of the Active Group of Participants 

 

Note. Practical names are abbreviated (Prac. or Pracs). 

5.4.4 Learners’ Perceptions 

Participants were interviewed twice during the semester about their experiences with the 

mock AI prototype. Analysis of learner interviews revealed that all participants felt the educator 
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was interactive. Especially in the external (fully online learning) mode, participants felt more 

connected to the educator with a sense of class belonging based on the SPRs uploaded by the 

educator using the WOz reports: 

To be honest, it, I think it I think it’s really good, because a lot of the time when 

I’ve done subjects in the past, when you’re watching the recordings, it seems like 

it doesn’t feel like you’re being interacted with, it feels like you’re watching a 

tutorial on YouTube that’s been there for years, probably not today and yeah it 

feels like no one’s really actually teaching you almost whereas when, as these 

videos popping up and it’s like, “Hey guys check this out”, it feels like you’re 

actually being interacted with by real person yep who’s actually trying to help you 

(P3, Interview) 

In the external sense, where you’re not obligated to go in, or anything like that, 

still having contact. Even if it is that one-way contact where they chuck an 

announcement up, it still feels as though you know they care. Yeah. And that 

you’re a part of this subject. (P7, Interview) 

Further, the regular and timely personalised feedback made learners feel that the educator 

was keeping track of their learning journey. Also, participants felt that they were being cared for: 

But for some learners that are lagging behind or you know they miss a practical or 

two or even three. It definitely helps to have that email there was like this, some 

resources, you can maybe look through. (P1, Interview) 
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If nobody is there, it’s so easy to sort of go. I’ll do it tomorrow I’ll do it 

tomorrow, whereas if there’s something keeping pushing you and saying hang on 

… you haven’t done this. Then I said, “Okay”, I get it done. (P5, Interview) 

When the learners were asked whether they received any messages from the mock AI 

prototype, all participants confirmed receiving messages. Some participants elaborated that they 

felt more engaged with the personal emails from the mock AI prototype as well as the educator’s 

support in the form of SPRs. 

5.4.5 Educator’s Experience 

The educator was interviewed three times during the semester, at the end of each iteration 

in the testing and refining phase of the mock AI prototype. Earlier, the educator found it 

challenging to understand the LA reports and take any appropriate action since the reports were 

mainly quantitative and did not give a clear understanding of how to support individual learners. 

The educator expressed feeling a reduced cognitive load due to regular insights from the mock 

AI prototype, which was based on LA and the qualitative analysis of learner self-reflections: 

Other reports that we get they’re not summarising things; it’s not something that I 

could just look at momentarily [and] make a decision. I have to spend time I don’t 

have a huge amount of time to do anything. 

Analysis of the transcripts showed that the educator also felt connected to the learners. 

The educator used insights from the WOz reports to provide a snapshot of the entire class’s 

progress through SPRs. The SPRs contained messages addressing all the learners, including 

passive and active learners. Passive learners were encouraged to use the resource links important 



ENHANCING LEARNING MANAGEMENT SYSTEMS USING ACADEMAGOGY 

136 

to working on assignments, and to contact the educator directly in case of any extra time or 

support needed. The educator also encouraged active learners with appreciation messages: 

Mainly for me, being able to say, “Hey if you haven’t handed your work and I’m 

still happy to mark up, but you need to get things under control and whatever 

reason, either send me a message [or] talk to me.” 

It’s interesting so that’s what I mean about encouragement so it’s not just 

mitigating problems it’s also encouraging development. 

The educator was able to see the behaviour of learners as if the learners were present 

before the educator, which made the educator feel the learners virtually: 

So the data that [the] mock AI prototype is collecting and giving information in 

the Woz report such as how many interaction[s] that students are making in the 

subject, how much interaction each learner is giving in terms of when they’re 

submitting and what not. That’s really useful. In addition, having a clear idea 

about particular things that they’re having trouble with is useful. I can 

immediately say that something needs to be done to help the learners. Absolutely, 

I feel like the class is just in time. 

Previously, the educator provided personalised support to the learners with 

communication channels other than the LMS, such as Discord and Slack, but the educator felt 

the communication was unorganised. The educator was under constant pressure to check those 

communication channels for any random question at a random time from any learner, which 

increased the cognitive load for the educator. The regular insights from the system made the 

educator aware of the learner’s problems, emotions and learning strategies so that the educator 
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was able to provide appropriate support at regular intervals. This process was coordinated, which 

increased the confidence of the educator. Based on insights from the mock AI prototype, the 

educator felt increased confidence to facilitate the personalised support at ease; this was because 

the educator’s instruction was organised compared to their own instruction from previous years: 

I’d already been doing a fair bit of sort of reaching out to students but that was ad 

hoc it wasn’t as coordinated, as it is now. I felt that I wasn’t getting as many ad-

hoc requests from people as a result of having pre-emptive and intervention 

based [on subject] participation reviews … now that it’s more coordinated. 

5.5 Insights From Design-Based Research Phases—Developing, Testing and 

Refining Prototype Solution 

This section discusses the general potential of personalisation using academagogy to 

improve adult learner engagement in online learning environments. Specifically, the section 

explains how the mock AI prototype increased an educator’s awareness of learner experiences to 

decrease the complexity of implementing personalisation in an LMS. Moreover, the 

increased awareness facilitated social presence, which is a vital element for the success of adult 

online learning. 

5.5.1 Potential of the Mock Artificial Intelligence Prototype 

The study presented results from the development, testing and refining of the mock AI 

prototype, which indicated positive outcomes regarding the emotional and cognitive dimensions 

of engagement. The emotional engagement pattern, where the participant group felt positive 

compared to negative emotions (see Section 5.4.2), is linked to higher academic performance 

(Riegel & Evans, 2021). The cognitive engagement pattern revealed that learners were oriented 
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more towards andragogy by the semester’s end, thus showing increased self-directed learning 

(see Section 5.4.3). This result also showed a positive outcome for the study since researchers 

have suggested shifting learner characteristics from pedagogy towards andragogy and heutagogy 

to design successfully personalised blended-learning support (Cochrane et al., 2021). Moreover, 

the educator’s experience with the mock AI prototype also indicated a reduction in workload 

when finding and analysing the adult learners’ problems to provide personalised support in an 

LMS. 

The mock AI prototype can potentially be developed into a UI as a LAD with all the 

functional requirements gathered during the three iterations (see Section 5.3.5). A LAD is a UI of 

an LMS that shows a graphical representation of LMS data (Park et al., 2022; Verbert et al., 

2013). Current LADs have design-related issues, such as a lack of actionability and theoretical 

guidance, which makes it challenging for educators to understand the visualisations and plan for 

appropriate teaching strategies (Kaliisa & Dolonen, 2022; Verbert et al., 2020). The mock AI 

prototype addressed these issues using a co-design method involving the educator, adult learners 

and the theoretical guidance of academagogy (see Sections 5.2 and 5.3). 

5.5.2 Increase in Awareness of Learner Experiences 

Educators face challenges in understanding individual learners’ experiences since they do 

not meet the learners face-to-face in online learning environments (Clarizia et al., 2018). LA data 

are prominently used to observe online learner interactions with the LMS for personalisation. In 

this study, the interpretation of LA data, such as the number of learner interactions with the 

LMS, indicated the limitations of only using LA for designing personalised support. 

The interpretation of interactions made by the active group of participants compared with 

their final grades was complex (see Table 5.8). For example, learners P3, P4, P5 and P7 made 
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40, 81, 63 and 38 interactions respectively per week and obtained 78%, 72%, 78% and 77% 

respectively as the final grades, while learner P2, who made lowest number of interactions 30 per 

week, obtained the highest grade as 80%. Hence, the number of learners’ interactions in the LMS 

may not reflect their final performance. This finding indicates an incomplete understanding of 

learner performance if only LA data are used to design appropriate support for the learners. The 

finding also aligns with the notion that understanding different types of interactions with learning 

performance is challenging when designing personalised support (Joksimovic et al., 2019). Thus, 

for personalisation, LA data need to be complemented with other data, such as learner emotions 

(Suero Montero & Suhonen, 2014). 

The unique combination of LA, SA and academagogy theory was used as a model for 

personalisation by the mock AI prototype. This system increased awareness of learner 

experiences by providing actionable insights from the analysis along the three dimensions. The 

weekly insight from the behavioural dimension helped the educator to quickly analyse how many 

times each learner was interacting with the LMS, and identify at-risk learners. This finding 

assisted the educator, who could prioritise and check on the at-risk learners. The emotional 

dimension revealed the learners’ average positive, neutral or negative emotions for a particular 

week’s learning content. This information helped the educator identify the hardest and easiest 

concepts linked to learners’ negative and positive emotions for the week. Insights from the 

cognitive dimension also clarified the type of support learners needed, such as the re-explanation 

of a hard concept, or demonstration of an example to clarify concept application. Therefore, the 

educator’s increased awareness of how learners were learning behaviourally, emotionally and 

cognitively provided an opportunity for the educator to more easily use the LMS to personalise 

the learner’s experience at both the cohort and individual level. 
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5.5.3 Social Presence is Vital for Personalising Learner Experiences in Online 

Learning Environments 

The CoI model identifies three essential elements for optimal online learning 

experiences: cognitive, social and educator presence (Garrison et al., 1999). Cognitive presence 

is related to the knowledge construction of the online learner and educator community (Garrison 

et al., 1999). Social presence in online learning is defined as the ability of community members 

(learners and educators) to project their characteristics into the community and present 

themselves as real people to other members. The educator’s presence involves their design and 

facilitation of learning experiences. 

Personalisation literature has highlighted the lack of educators’ presence for learners in 

online learning environments (Bartolomé et al., 2018). However, this is one aspect of what is 

required for personalisation. Another aspect is that educators need learners’ social presence for 

personalisation to improve their educators’ presence. As mentioned in Section 5.5.2, educators 

face challenges with understanding individual learners’ needs in an online learning environment, 

since the educators do not meet the learners directly to improve the presence of an educator. The 

increased awareness of learners’ experiences (interactions, emotions, problems, achievements 

and learning strategies) using the personalisation model in this extended study, helped the 

educator design and facilitate personalised support, thus enhancing the educator’s presence. For 

example, from the educator’s perspective, the educator felt a heightened awareness of 

understanding learners’ progress based on the insights given by the mock AI prototype (see 

Section 5.4.5). 

The facilitation of personalised support not only resulted in the educator’s increased 

presence but also the learners’ increased social presence (see Section 5.4.4). This increase in 
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social presence might have resulted in positive outcomes for cognitive engagement patterns (i.e., 

transition to andragogy as specified in Section 5.4.3), which aligns with the CoI model (Garrison 

et al., 1999). The extended study confirms the importance of the educator’s social presence for 

the learner and the learner’s social presence for the educator in online learning. This finding is 

consistent with previous studies on personalisation and social presence for designing better 

online learning environments (Clarizia et al., 2018; Holstein et al., 2019; Singh et al., 2022). 

5.6 Chapter Summary 

This chapter described an extended study where a mock AI prototype was developed, 

tested and refined to help educators personalise adult online learner experiences using an LMS 

based on academagogy theory. The mock AI prototype was designed using the WOz 

experimental technique, and the results from using the mock AI prototype show that: 

• The mock AI prototype could potentially enhance the capabilities of an LMS to help 

educators personalise adult online learner experiences, thus improving learners’ 

emotional and cognitive engagement. 

• The mock AI prototype possibly increases educators’ awareness of learner experiences, 

resulting in the simplification of personalising adult learner experiences in an LMS. 

• The social presence of educators and learners is vital for a successful personalisation 

process in online learning environments. 

The next chapter will discuss the reflections from the entire research, which was Phase 4 

of the DBR project. 
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Chapter 6. Comparative Analysis 

This chapter presents new findings generated by comparing learners’ data from the pilot 

study in Chapter 4 and the extended study in Chapter 5. The comparison provides insights into 

the use of academagogy theory for personalising adult learner experiences in an LMS. The 

comparison also reveals patterns, such as improvement in the behavioural, emotional and 

cognitive engagement of the learners, with mixed results in terms of learners’ final grades. 

6.1 Chapter Overview 

Chapter 6 explains the comparative research findings from the learners’ data gathered 

through the DBR phases. This chapter compares the similarities and dissimilarities between DBR 

Phase 1, and DBR Phases 2 and 3. Phase 1 involved the pilot study that was conducted in 2021 

(Chapter 4). The extended study, associated with Phases 2 and 3, was conducted in 2022 

(Chapter 5). Section 6.2 describes the process of obtaining findings from the comparative 

analysis. Section 6.3 provides the contrast of the learners’ behavioural engagement. Section 6.4 

highlights the relative emotional engagement pattern of the learners. Section 6.5 explores the 

cognitive engagement findings across the learners from the two DBR phases. Section 6.6 

compares the learner performance in terms of their grades at the end of the semester. Section 6.7 

highlights the interrelated problems faced by adult online learners, and finally, Section 6.8 

provides a summary of the chapter. 

6.2 Comparative Analysis Findings 

Comparative analysis is the method of comparing two or more items with the intent to 

discover new ideas about them. In DBR, a comparative analysis is utilised to generate new 

findings by comparing the data from different phases (Wang & Hannafin, 2005). The 
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comparative analysis provides an in-depth evaluation of the research context, leading to 

evidence-based recommendations for theory and practice (Van den Akker et al., 2006). 

 A comparative analysis of the learners’ data was conducted to identify preliminary 

results about the use of academagogy, LA and SA for personalisation on adult online learner 

engagement, thus addressing Research Objective 3 (see Table 1.1). The findings were obtained 

by comparing the learner data: LA, learner self-reflections, learner interviews and learner grades, 

as shown in Figure 6.1. 

Figure 6.1 

Deriving Research Results From Comparative Analysis of Learning Analytics, Sentiment 

Analysis and Thematic Analysis 

 

6.3 Improvement in Behavioural Engagement of Learners 

The analysis of the LA data showed improvement in the behavioural engagement of 

learners. From the behavioural engagement pattern, it was observed that the 2022 cohort 
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interacted more with the LMS at the beginning of the semester, whereas the 2021 cohort started 

making interactions starting from Week 1. This pattern indicated that the 2022 cohort started 

actively participating in the learning process very early in the semester (Figure 6.2). 

In addition, the 2022 cohort spent 65 minutes on the LMS before Week 1, which is 21 

times more than the three minutes spent by the 2021 cohort before Week 1, as shown in Figure 

6.3. This observation also indicated the early engagement of the 2022 participants with the LMS. 

Thus, the behavioural engagement patterns of the 2022 cohort indicated a positive outcome for 

the study, as previous studies have shown early engagement with the LMS is a predictor of good 

learning performance (Denny et al., 2021; Koprinska et al., 2015).  Additional analysis about the 

differences in behavioural engagement pattern is discussed in the next chapter (see Section 

7.3.1). 



ENHANCING LEARNING MANAGEMENT SYSTEMS USING ACADEMAGOGY 

145 

Figure 6.2 

Comparing the Number of Interactions Per Week Made by the Participant Groups in 2021 and 2022 

 

a LRW = Lecture Recess Week 
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Figure 6.3 

Comparing Time Spent by the Participating Groups in 2021 and 2022 Cohorts 

 

a LRW = Lecture Recess Week 
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6.4 Improvement in Emotional Engagement of Learners 

The emotional engagement pattern indicated a positive outcome in general. Learners’ 

emotions or feelings are essential to academic achievement (Henrie et al., 2015). Tracking 

learner emotions using VADER in this research revealed that learners in the 2022 cohort felt less 

negative than the 2021 cohort throughout the semester, as shown in Figure 6.4. Also, the 2022 

cohort felt more positive than the 2021 cohort (see Figure 6.5). The emotional engagement 

pattern indicating when the learners felt more positive than negative is linked to high academic 

performance (Pekrun et al., 2011). Further analysis of the differences in emotional engagement 

pattern between the two cohorts is discussed in the next chapter (see Section 7.3.2). Encouraging 

positive emotions and reducing negative emotions is recommended since online learner 

engagement is influenced by emotions (Riegel & Evans, 2021; Suero Montero & Suhonen, 

2014). However, the neutral emotions revealed a mixed pattern as shown in Figure 6.6. This 

observation might be due to the limitations of the VADER tool (Hixson, 2020), which is 

explained in Section 8.4.2. 
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Figure 6.4 

Comparing the Negative Emotions Reflected by Participant Groups in 2021 and 2022 

 

Note. Practical names are abbreviated (Prac. 1 to Prac. 9) 

Figure 6.5 

Comparing the Positive Emotions Reflected by Participant Groups in 2021 and 2022 

 

Note. Practical names are abbreviated (Prac. 1 to Prac. 9) 
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Figure 6.6 

Comparing the Neutral Emotions Reflected by Participant Groups in 2021 and 2022 

 

Note. Practical names are abbreviated (Prac. 1 to Prac. 9) 

6.5 Improvement in Cognitive Engagement of Learners 

Learners’ cognitive engagement was analysed from the reflexive thematic analysis of 

self-reflections and interview transcripts (see Section 4.4). The comparison of pedagogy, 

andragogy and heutagogy references from both cohorts showed that the 2022 participant group 

made a greater number of references for andragogy compared to the 2021 participant group. In 

total, 45%, 37% and 18% of the 2021 cohort’s references were related to pedagogy, andragogy 

and heutagogy, respectively (see Figure 6.7), whereas 25%, 52% and 23% of the 2022 cohort’s 

references were related to pedagogy, andragogy and heutagogy, respectively (see Figure 6.8). 

This observation showed that the 2021 cohort felt dependent on the educator, while the 2022 

cohort felt independent and interested in working on their own. Detailed investigation about the 

differences in cognitive engagement pattern is presented in the next chapter (see Section 7.3.3). 
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Figure 6.7 

Pedagogy-Andragogy-Heutagogy Orientation of the 2021 Cohort 

 

Figure 6.8 

Pedagogy-Andragogy-Heutagogy Orientation of the 2022 Cohort 
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The cognitive engagement pattern inferred a positive outcome for the study since a 

previous study implied that shifting learner capabilities from pedagogy towards andragogy and 

heutagogy is essential to design successfully personalised blended learning support (Cochrane et 

al., 2021). The learner’s cognitive skills could be further improved by future personalisation 

models that use technological affordances encouraging progression toward heutagogy on the 

PAH continuum (Narayan et al., 2019). 

6.5.1 Temporal Pedagogy-Andragogy-Heutagogy Learning Trajectories 

The observation of the 2021 and 2022 cohorts’ PAH learning trajectories over the 

semester resulted in temporal insights. The PAH learning trajectories were derived from the PAH 

algorithm (see Section 4.4.1). The temporal PAH learning trajectories of both cohorts showed 

that the participants in the 2022 cohort consistently remained at the andragogy and heutagogy 

levels compared to the 2021 cohort, which mostly remained at the andragogy level for all 

practicals (as depicted in Table 6.1). This result infers that the 2022 cohort felt more self-directed 

in their learning compared to the 2021 cohort. 

Table 6.1 

Comparison of Temporal Pedagogy-Andragogy-Heutagogy Learning Trajectories of Participant 

Cohorts in 2021 and 2022 

Practical 
number 

2021 participant cohort trajectory 2022 participant cohort trajectory 

1 
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Practical 
number 

2021 participant cohort trajectory 2022 participant cohort trajectory 

2 

  

3 

  

4 

  

5 

  

6 

  

7 
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Practical 
number 

2021 participant cohort trajectory 2022 participant cohort trajectory 

8 

  

9 

  

Note. The size of boxes for pedagogy, andragogy and heutagogy in each cell of the participant group trajectories is 

indicative of the number of participants at that level on the Pedagogy-Andragogy-Heutagogy (PAH) continuum for 

that practical. Although the learning trajectories were derived from the PAH algorithm (Section 4.4.1), these boxes 

are not drawn to scale. 

The participants in the 2021 cohort were mostly at pedagogy and andragogy levels for the 

first and second practicals. The majority of the participants were at an andragogy level from the 

third practical onwards until the sixth practical. However, after the seventh practical, some of the 

participants shifted back to the pedagogy level and by the last practical the majority were at the 

andragogy level. 

The participants in the 2022 cohort were mostly at the pedagogy level for the first 

practical. Later, the participants progressed to andragogy and heutagogy levels through Practicals 

2 and 3, respectively. For the fourth practical, the majority of participants were at the andragogy 

level. From the fifth practical onwards to the eighth practical, most of the participants shifted to 

the heutagogy level. And for the final practical, participants remained at andragogy and 

heutagogy levels. These findings indicate that the participants in the 2022 cohort felt more self-

regulated and showed more interest in independent learning than the 2021 cohort by the end of 
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the semester. Thus, the participants in the 2022 cohort progressed to the heutagogy level by 

Practical 5 and mostly sustained that level for a longer time, which indicated that the participants 

in 2022 were more oriented towards self-learning compared to the participant group in 2021. 

This result also supports the improvement in cognitive engagement of learners’ patterns shown 

in Figures 6.7 and 6.8 (above). 

6.6 Mixed Result for Learner Performance 

The spread of the distributed grades for the 2021 and 2022 participants revealed mixed 

results. Figure 6.9 shows that a greater number of participants in the 2022 cohort achieved higher 

grades compared to the participants in the 2021 cohort. For instance, in the 2022 cohort, four 

participants achieved grades between 75% to 84%, one obtained a grade between 65% to 74% 

and three participants obtained grades less than 50%. In the 2021 cohort, only one participant 

achieved grades between 75% to 84%, while three participants obtained grades between 65% to 

74% and two participants’ grades were between 50% to 64%. This observation indicated that 

even though the number of participants who achieved higher grades in 2022 was more compared 

to the 2021 cohort, there were some participants in the 2022 cohort who obtained grades less 

than 50% (any grade less than 50% was considered a fail in the subject). This observation 

implies a mixed result in terms of learners’ performance, for the application of academagogy. 
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Figure 6.9 

Distribution of Participant Grades in 2021 and 2022 Cohorts 

 

The mixed result might have been caused by a delay in sending personal emails to 

participants using the mock AI prototype, as this occurred only during the last four weeks of the 

semester (refer to Section 5.3.5). The at-risk learners may be better facilitated if a dedicated 

support system or the mock AI prototype sent personal emails to learners from the first week of 

the semester. 

6.7 Adult Online Learners Face Interrelated Problems 

The analysis of learners’ interview data from the two studies exposed three different 

types of problems, which are discussed in the following subsections. 

6.7.1.1 Subject-Related Problems. These problems are related to the technical 

concepts in the subject, such as understanding and applying concepts. For example, some 

participants revealed that writing logic for developing mobile applications was challenging. 
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Subject-related problems may be due to a lack of pre-requisite knowledge or personal time-

management issues that influence engagement with the learning resources. 

 It requires some basic knowledge in Java to get started because what I 

experienced is that I came from ECE [Electronic and Communications 

Engineering] background not IT. So, I had very little knowledge in programming 

… that I had to learn Java so I took e-learning subject on Java and then came back 

to this subject that made a little bit easy. (S1, Interview) 

6.7.1.2 Social Well-Being Problems. These problems are not related to the 

learning setting (subject-related problems) but influence learners’ engagement. Some social-

wellbeing problems included workplace problems, family responsibilities, illness and mental 

stress caused by COVID-19 infections. For example, learner P5 explained feeling exhausted and 

unable to concentrate on their studies for some weeks because they had a COVID-19 infection 

during the extended study. Also, learner P1 reported extra work shifts that conflicted with the 

learner’s study. 

I felt like I did struggle, a bit with the practicals later in the semester just because 

I had issues outside of university but with workplace, they’ve been severely not 

considering my time for university put me on to being shifts works it’s been, yeah 

it’s stressful. (P1, Interview) 

6.7.1.3 Adaptation to Online Learning. This problem relates to ease with the online 

learning process. The participants in the pilot study preferred face-to-face learning because they 

missed interacting with educators and peers, due to the mandatory shift to online or blended 
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learning in response to COVID-19. Interestingly, most learners in the extended study posited that 

they were adapting to online learning: 

Face to face would be more fun will be more convenient. Because you have the 

lecture in front of you, and you can actually ask him questions. (S4, Interview) 

I’ve personally been doing something online just because of my time yeah my 

limited time availability with work and everything well I’ll finish a practical and 

have work. As soon as that practical finishes so I’ll have to do the practical and 

then finish it early and then get ready for work and then go from there, so a lot of 

those practicals have to have been all done online um. But I still feel like I haven’t 

suffered at all from that issue. (P1, Interview) 

Also, the participants from both the pilot and extended study revealed time management 

as a common challenge. The time-management problem was identified as an aggregation of all 

three categories of problems. This observation was in parallel with a literature review 

highlighting that the challenges faced by adult online learners were interrelated (Kara et 

al., 2019). The learners who faced these problems, at the intersection of all three types of 

problems, tended to become ghost learners (i.e., more prone to fail in the subject), as shown in 

Figure 6.10. 

Ghost learners are defined as learners who remain enrolled in the subject throughout the 

semester but never participate in the learning process (Linden et al., 2021). These learners had a 

very limited number of interactions in the LMS, which indicated that they were at risk of failing 

the subject (see Table 5.8, Section 5.4.1). For instance, learner P1 mentioned that they could not 

engage with the learning process because of work duties (working extra shifts due to the non-
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availability of other staff), subject-related problems and dependence on their educator because of 

challenges with self-directedness in online learning. Another participant, learner P9, faced time-

management problems because they were juggling family, job and study commitments. Learner 

P9 also expressed not being confident with Java programming. The combination of all problems 

together might have exacerbated learner P9’s difficulty with learning the subject. Another 

participant, learner P6, faced problems such as time management with work responsibilities, 

health issues (asking educator for extensions on assessments) and subject-related problems due 

to a lack of experience in the technical concepts required for this subject. Further analysis of the 

ghost learner experiences is discussed in the next chapter (see Section 7.3.4). 

Figure 6.10 

Intersection of Problems Faced by the Participants 

 

Note. Each circle in this Venn diagram represents a category of problems the participants experienced. 
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6.8 Chapter Summary 

This chapter presented a comparison of the findings from Chapters 4 and 5. The 

comparison of the 2021 and 2022 participant cohorts revealed improvement in learners’ 

behavioural, emotional and cognitive engagement patterns. These findings provide insight into 

the use of academagogy for personalising adult online learner experiences and enhancing their 

engagement in an LMS (see Chapter 7). Also, the comparison of learners’ performance showed 

mixed results for their final grades, thus indicating a scope for further study. 
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Chapter 7. Discussion 

This chapter presents the interpretation of findings from Chapters 4, 5 and 6. The 

findings were integrated and analysed to address the research objectives. Theoretical and 

practical implications of the research are highlighted in the chapter. 

7.1 Chapter Overview 

This chapter discusses the reflection from the entire research, which relates to Phase 4 of 

the DBR project as explained in Chapter 3. Section 7.2 revisits the research objectives and 

outlines the pilot and extended studies. Section 7.3 provides the insights and implications of the 

research. Section 7.4 explains the theoretical recommendations and Section 7.5 describes the 

practical recommendations. Finally, Section 7.6 summarises the chapter. 

7.2 Revisiting the Research Objectives 

The main aim of the research was to improve personalised interactions between adult 

online learners and educators in an LMS. Personalisation plays an important role in engaging 

adult learners and improving their retention in online learning (Cardenas et al., 2022; Shearer et 

al., 2020). Personalisation can be applied at three levels of interaction in an LMS (Mikić et al., 

2022; see also Section 1.5). Adult online learners seemed to prefer interaction with the educator 

in an LMS compared to interaction with their peers or interaction with content (Lim et al., 2020; 

Martin & Bolliger, 2018; Moore, 1989). However, the existing LMSs are limited in supporting 

educators’ personalised interactions with adult online learners (Cardenas et al., 2022; Dahlstrom 

et al., 2014). The personalisation process in an LMS has been deemed complex for educators due 

to difficulty in understanding learner experiences, choosing appropriate teaching strategies and 

dealing with scalability issues (Mikić et al., 2022). 
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Personalisation literature showed the use of technologies such as LA, BD, ML, SA, AI 

and ITSs to help educators reduce the workload involved in analysing learner data in LMSs 

(FitzGerald et al., 2018; Mikić et al., 2022). However, the literature posited limited theoretical 

understanding of integrating different technologies with teaching strategies for personalisation in 

LMSs (Bartolomé et al., 2018; Mikić et al., 2022; Walkington & Bernacki, 2020). This 

knowledge gap increases the complexity for educators in determining what technologies provide 

supportive interventions for adult online learners in LMSs (FitzGerald et al., 2018; McLoughlin 

& Lee, 2010; Zhang et al., 2022). Hence, academagogy theory was applied to guide the 

personalisation process in this research. 

The primary aim of academagogy is to allow an academic to choose the appropriate 

teaching models, pedagogy, andragogy and heutagogy, based on adult learners’ needs to 

personalise their experience (Winter et al., 2009). Pedagogy is an educator-centred teaching 

model where the learner is passive, and the educator is responsible for decision making in the 

learning process (Blaschke, 2016). Andragogy is a learner-centred teaching model where an 

educator allows the learners to collaborate in the learning process through active participation 

(Luckin et al., 2011). Heutagogy is a learner-driven teaching model where the learner is 

proactively involved with complete control over deciding what and how they want to learn 

(Blaschke, 2016). Previous studies have shown that academagogy has enhanced learner 

performance and improved both educators’ and learners’ experiences (McAuliffe & Winter, 

2014a; Murthy & Pattanayak, 2019; Winter et al., 2009). However, the research is limited on the 

applications of academagogy, thus indicating a knowledge gap in understanding how 

academagogy can be applied and what effect academagogy can have on online learner 
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engagement (Chapter 2). Based on these knowledge gaps, the research question and the 

objectives were formulated as follows: 

• Research question. How can we enhance the capabilities of an LMS to help educators 

personalise adult online learner experience using academagogy? 

• Research Objective 1. Identify and analyse educators’ challenges and obstacles when 

personalising learning for adult students in an LMS using academagogy. 

• Research Objective 2. Outline and describe the principles for applying academagogy to 

facilitate personalisation in an LMS. 

• Research Objective 3. Provide preliminary insights about the combined impact of 

academagogy, LA and SA on the engagement of adult online learners. 

• Research Objective 4. Provide UX design concepts for educators and learners focusing 

on personalisation in an LMS using academagogy. 

The DBR methodology was selected to study the research question, as it provided a 

rigorous structural plan for studying the effect of innovation in technology-enhanced learning 

environments such as an LMS (Anderson & Shattuck, 2012). The DBR project involved two 

studies (see Chapter 3) with the following research findings. 

7.2.1 Outline of Pilot Study Findings 

Chapter 4 presented the pilot study, an ethnographic study of adult learners’ and an 

educator’s experiences in an LMS. The objective of the study was to identify and analyse an 

educator’s challenges when personalising adult learner experiences in an LMS using 

academagogy (Research Objective 1). This study used the PAH continuum, based on 
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academagogy, as the theoretical framework for personalisation. The key findings of this 

study were: 

• The adult learners’ trajectories on the PAH continuum could be potentially used for 

personalisation by identifying the nuances of learner problems that block their 

engagement in an online subject (Addanki et al., 2022). 

• The analysis of learner data to determine PAH learning trajectories led to scalability 

issues in terms of an educator’s time and workload. 

7.2.2 Outline of Extended Study Findings 

Chapter 5 reported an extended study, in which a mock prototype of an AI system was 

developed to address the scalability issues identified in the pilot study. The mock AI prototype 

was designed based on the WOz method, which is a HCI technique used to simulate AI system 

capabilities and test them before developing a functional system (Browne, 2019). The mock AI 

prototype was tested and refined with three iterations study. The results of this study were: 

• The mock AI prototype showed the educator’s increased awareness of online learner 

experiences, thus simplifying the process of personalisation. 

• The mock AI prototype potentially aided the educator in enhancing learners’ emotional 

and cognitive engagement. 

• The social presence of educators and learners in an LMS could play a vital role in 

enhancing online learning experiences. 

7.2.3 Overview of Comparative Analysis Findings 

Chapter 6 described the comparative analysis findings of learner data from both the pilot 

and the extended studies. The purpose of the comparative analysis was to identify similarities 



ENHANCING LEARNING MANAGEMENT SYSTEMS USING ACADEMAGOGY 

164 

and differences between the two studies based on the combined use of academagogy, LA and SA 

on the engagement of adult online learners (Research Objective 3). The findings showed that the 

use of academagogy, LA and SA for personalisation could improve adult online learner 

engagement in terms of behavioural, emotional and cognitive engagement patterns. The finding 

also indicated a mixed result on the learners’ performance related to their final grades. In 

addition, the analysis posited that adult online learners face interrelated problems. Also, there is a 

limitation in comparing the differences of engagement patterns of the learners from the two 

studies at the time when assessments were due during the semester. 

7.3 Insights from the Design-Based Research Phase—Reflection 

The findings derived from the thematic analysis of the data (learner self-reflections, 

learner interviews and the educator’s interviews) from the two studies informed the following 

research insights.  

7.3.1 Onboarding Activities at the Start of the Study Period Increases Learners’ 

Engagement 

Onboarding activities like an icebreaker encourage adult learners to start interacting with 

the LMS early in the semester (see Figures 6.2 and 6.3). In the extended study, an icebreaker 

activity was given to the learners in Week 1, which included open-ended questions about 

learners’ previous programming experiences related to the subject, and general questions related 

to learners’ motivation to enrol in the subject. This self-reflection activity motivated the learners 

to think critically while evaluating their strengths and weaknesses: 
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I thought it was good, and a good introduction to the reflection like reflecting on 

what I do know and what I don’t know as well yeah. So, it also gave me an idea 

of what I needed to work on. (P7, Interview) 

Some participants used these icebreaker activities to engage with their peers. For 

example, the educator uploaded the results of the technical icebreaker as an LMS announcement 

and a video in Week 5. Participants used these technical icebreaker results to self-evaluate their 

competencies by discussing them with their peers: 

According to the results, I had engaged with my fellow colleagues, just to 

discuss on where we are, how we can improve and yeah, it’s been very helpful. 

(P4, Interview) 

Based on their self-evaluation and peer engagement, the learners might have started 

interacting with various learning materials available in the LMS, which resulted in an increase of 

the 2022 cohort’s LMS interactions at the beginning of the semester. 

7.3.2 Personalised Feedback From Educator Influences Learners’ 

Emotional Engagement 

The emotional engagement result (see Section 6.4) indicated a pattern of more positive 

emotions and fewer negative emotions for the 2022 cohort compared to the 2021 cohort. This 

result might be due to the educator’s increased interaction with learners in 2022, by providing 

personalised feedback in the form of SPRs (see Appendix H) and email messages based on the 

learners’ self-reflections—all facilitated by the mock AI prototype (see Section 5.3.5). Though 

learners in the 2021 cohort submitted self-reflections, the educator provided general feedback, 

which was not personalised to the individual learners. 
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The learners in the 2022 cohort were emotionally engaged, as the participants felt an 

increase in comfort while sharing their feelings through self-reflections. For example, the 

participants in the 2022 cohort revealed positive emotions, such as “happy”, “good” and “less 

awkwardness” when sharing their experiences with the self-reflection activities: 

[It] made me feel less awkwardness. I realised that some people were a little bit 

ahead, some people were the same, and some people behind me so that made me 

feel good that I was in between. (P5, Interview) 

I think it was pretty good. Keep it up with the feedback on the weekly 

assignments as well that was really handy. Because you know there were, there 

were some things that I missed or could have done better and all that sort of stuff. 

(P7, Interview) 

In addition, the participants in the 2022 cohort revealed positive learning experiences 

with the subject because learners felt there was “constant observation”, “tracking progress”, a 

“sense of belong[ing]”, “regular feedback” and “timely feedback.” This was due to the 

personalised feedback in the form of SPRs and personal email messages from the mock 

AI prototype. 

7.3.3 Two-Way Feedback Between Educator and Learners Influences Learners’ 

Cognitive Abilities for Self-Learning 

The cognitive engagement results indicated the 2022 cohort’s orientation on the PAH 

continuum, which showed a pattern of increased cognitive abilities for independent learning (see 

Section 6.5). The increase in these learners’ willingness for self-learning might be because of the 

feedback loop between the learners and the educator as shown in Figure 7.1. The feedback loop 
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involved two-way communications from learners to the educator via self-reflections, and the 

educator’s feedback to learners via SPRs and personal email messages at regular intervals 

in 2022. 

Figure 7.1 

Feedback Loop Between Educator and Learners 

 

In addition, the utilisation of personalised feedback from the educator enhanced the 

learners’ cognitive abilities. For example, the 2022 learners who actively participated in the 

learning process (see Figure 5.15, Section 5.4.3) by submitting their learning activities and 

utilising the personalised feedback were able to progress towards heutagogy on the PAH 

continuum. However, the learners who were passive (see Figure 5.14) with minimal participation 

mainly remained at the pedagogy level. 
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7.3.4 The Interrelated Problems Faced by Learners Could Influence Their 

Learning Abilities 

The personalisation process based on academagogy presented a mixed result regarding 

learner performance (see Section 6.6), possibly because each adult learner’s ability to learn was 

influenced by different types of problems. The mixed result for personalisation in the 2022 

cohort may be due to the interrelated problems faced by ghost learners (Section 6.7). These ghost 

learners had miniscule participation in the learning process and tended to fail the subject (Linden 

et al., 2021). The ghost learners remained passive despite the personalised support as shown in 

Figures 5.14 and 7.2. This result shows that, for successful personalisation using academagogy, 

the learners should take responsibility for their self-regulated learning skills. The shared 

responsibility of the learning process between learners and educators is also identified in 

previous academagogy and online education literature (McAuliffe & Winter, 2014a; Stone & 

Springer, 2019). 
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Figure 7.2 

Mixed Results for the Application of Academagogy with Ghost Learners 

 

Note. One participant was missing from the 2022 cohort since the participant dropped enrolment from the subject 

during the extended study due to personal reasons. 

7.3.5 Integrating Artificial Intelligence With Learning Management Systems Can 

Enhance Educators’ and Learners’ Experiences 

The inclusion of AI tools to automatically analyse learner experiences and provide 

insights could enhance both learners’ and educators’ experiences. LMSs are adequate content 

repositories, but they are not capable of facilitating personalised learning experiences to address 

the diverse learning needs of adult learners (Bajaj & Sharma, 2018; Dahlstrom et al., 2014; 

Furini et al., 2022). Adult learners have felt isolated due to less interaction with educators in 

LMSs (Albinson, 2016; Kara et al., 2019). Moreover, educators have found it challenging to 
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continuously monitor learner experiences and adapt teaching processes, as learners are not 

directly visible to educators in an LMS (Clarizia et al., 2018; Fan et al., 2021). 

The design and the use of the mock AI prototype in the extended study revealed positive 

outcomes from both the learners’ and the educator’s perspectives. The educator reported an 

increased awareness of learner experiences and the reduced complexity of processes for 

personalising learner experiences (see Section 5.4.5). In addition, learners also felt an increased 

social presence of the educator, which alleviated their feelings of isolation while using the LMS 

(see Section 5.4.4). This insight aligns with other studies suggesting the necessity of AI 

integration into current LMSs for better teaching and learning experiences (Bagustari & Santoso, 

2019; Furini et al., 2022; Iles, 2019). 

7.4 Theory-Based Recommendations 

The research findings show that the personalisation of adult learning experiences using an 

academagogy framework in an LMS improves adult learners’ behavioural, emotional and 

cognitive engagement. These findings are based on the comparative analysis of learner data from 

the two studies (see Chapter 6). The contextual research findings and insights (see Section 7.3) 

have provided a theoretical understanding of the research to form DPs that personalise adult 

online learner experiences in an LMS using academagogy (Research Objective 2). 

The DPs that are informed by theory in a DBR project can potentially assist future 

research in local and global educational contexts by providing reusable knowledge (Anderson & 

Shattuck, 2012; Herrington et al., 2007; Parmaxi & Zaphiris, 2020). DPs are not 

decontextualised principles or theories with equal effect in all contexts; instead, they reflect the 

conditions in which they operate (Anderson & Shattuck, 2012). DPs were developed for 

applying academagogy to facilitate personalisation in an LMS, as described in Table 7.1. 
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Table 7.1 

The Development of Academagogy Design Principles for Personalisation in a Learning 

Management System 

Development of Design Principles Design-Based Research phases 

Drafting Phases 0, 1 and 2 

Testing Phase 3 

Refining Phase 4 

 

7.4.1 Drafting Design Principles 

DPs were drafted based on the previous academagogy literature. Researchers have 

proposed academagogy DPs to improve learners’ engagement in higher education (Jones et al., 

2019; Murthy et al., 2012). In addition, a case study revealed that academagogy DPs have 

encouraged ownership skills such as participants’ design and delivery of a subject in a corporate 

context (Murthy & Pattanayak, 2019). However, researchers have recommended the validation 

of these principles with larger cohorts of learners in various contexts (Murthy et al., 2012; 

Murthy & Pattanayak, 2019). Moreover, academagogy DPs are yet not studied in an IT 

discipline. This knowledge gap was foundational for investigating the application of 

academagogy in online learning settings, which led to the creation of DBR Phases 0, 1 and 2. 

The prototype solution in Phase 2 was designed based on the following academagogy DPs that 

were drafted for personalisation: 

• DP1, diagnose the learning needs of individual learners. The diverse learning needs of 

adult learners highlight the use of personalised teaching models rather than the traditional 

one-size-fits-all model. The diversity of adult learner needs is crucial for using 
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academagogy (Jones et al., 2019; McAuliffe et al., 2008). Diagnosing each learner’s 

needs is essential for personalisation as it portrays the learner’s profile, such as learning 

styles, preferences and previous knowledge (Cardenas et al., 2022). An early diagnosis of 

learner’s needs is necessary to address their expectations for improving engagement and 

retention (Stone, 2017). Activities such as online quizzes and icebreakers are used to 

diagnose learner needs (Ní Shé et al., 2019; Shearer et al., 2020). 

• DP2, afford pedagogical and technological support based on the learner’s needs. 

Based on the diagnosed learner needs, an appropriate choice of teaching models from 

pedagogy, andragogy and heutagogy could be used following the academagogical 

framework (Murthy, 2011; Murthy et al., 2012; Murthy & Pattanayak, 2019). Various 

technologies are suggested to encourage online engagement and interactivity, such as 

short videos and tools to provide synchronous and asynchronous activities (Stone, 2017). 

• DP3, give formative feedback to individual learners. Feedback improves learner 

engagement (Denny et al., 2021). Feedback is defined as a process in which learners 

make sense of the comments about the quality of their work to develop their future 

performance (Lim et al., 2020). Establishing regular contact points with learners through 

formative feedback can support learner engagement (Moore & Shemberger, 2019; 

Murthy et al., 2012). Different methods of formative feedback may include weekly 

messages, timely responses, personal emails, phone calls or individual learner meetings 

(Moore & Shemberger, 2019). 

• DP4, provide just-in-time support using LA. LA is predominantly used for providing 

timely personalised feedback for larger groups of learners (Joksimovic et al., 2019). The 

timely feedback encourages the learners to become more successful (Pistilli, 2017). 
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• DP5, continuous improvement of the process. Personalised learning requires that the 

teaching process be continuously adapted according to the learner’s needs (Stones, 2017). 

This process involves continuously tracking the learner’s progress and adjusting the 

teaching strategies based on the learners’ requirements throughout the semester 

(McAuliffe & Winter, 2014a; Murthy & Pattanayak, 2019). 

7.4.2 Testing Design Principles 

The DPs drafted in Phase 2 were tested in Phase 3 by using the prototype solution (i.e., 

the mock AI prototype) in the extended study. The study was conducted for a 13-week semester, 

from February to July 2022, in two stages (see Section 5.3.4): 

• Stage 1 focused on diagnosing the learner’s needs. In this stage, DP1 from Phase 2 was 

implemented. Learner needs were diagnosed with the technical icebreaker activity (See 

Section 5.3.4.1). 

• Stage 2 involved continuously tracking and personalising the learner experiences. In this 

stage, DP2, DP3, DP4 and DP5 were implemented in Phase 3. LA, SA and PAH analysis 

(thematic analysis of learner data based on academagogy) were used to monitor 

participant learning needs constantly. In addition, learners received personalised support 

based on their needs, in the form of LMS messages, LMS announcements and personal 

emails. Table 7.2 shows the mapping of the research activities carried out in Phase 3 to 

test the drafted DPs from Phase 2. 
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Table 7.2 

Mapping of Design Principles With Research Activities in Phase 3 

Research activities implemented in Phase 3 Drafted Design Principles (DPs) from 
Phase 2 (applied in Phase 3) 

Stage 1: Diagnosis of initial learner needs 
(technical icebreaker) 

DP1 

Stage 2: Continuous tracking and personalising 
learner experiences 

2a. Tracking (Learning Analytics, Sentiment Analysis and 
Pedagogy-Andragogy-Heutagogy analysis) 
2b. Personalising (Learning Management System 
announcements, short videos and personal emails) 

DP2, DP3, DP4, DP5 

 

7.4.3 Refining Design Principles 

The DPs were refined in Phase 4 based on the evidence from extended study results in 

Phase 3. Phase 4’s reflection was carried out from July 2022 to December 2022. After testing the 

mock AI prototype based on DPs in Phase 3, the DPs for personalisation using academagogy 

were refined, as shown in Figure 7.3. 
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Figure 7.3 

The Refined Academagogy Design Principles for Personalisation 

 

The DPs were rigorously analysed and refined to achieve Research Objective 2. The refined DPs 

are presented in the following subsections. 

7.4.3.1 DP1: Diagnosing Initial Learner Needs. A learner’s needs change as time 

progresses. Hence, the original DP1 (diagnose the learning needs of individual learners) was 

specified as diagnosing initial learner needs. A technical icebreaker activity was given to the 

participants in Phase 3 in Week 2 to diagnose the initial skills of the learners, so that the educator 

could adapt the teaching process right from the beginning of the semester according to the 

cohort’s needs. 
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 The findings from participant interviews about the technical icebreaker at the end of the 

semester showed that participants felt encouraged. The participants thought that the technical 

icebreaker was an activity in which they could re-evaluate their skills for more personal learning, 

thus motivating them towards self-directed learning: 

It was a good to [do] the reflection like reflecting on what I do know. And what I 

don’t know as well yeah. So, it also gave me an idea of what I needed to work on. 

(P7, Interview) 

7.4.3.2 DP2: Giving Formative Personalised Feedback. The original DP2 (afford 

pedagogical and technological support based on the learner needs) and DP3 (give formative 

feedback to individual learners) were combined as DP2. For pedagogical support in DP2, the 

educator gave feedback to the learners at regular intervals in the SPR. This occurred three times 

during Weeks 5, 9 and 13 of the semester (see Table 5.6, Section 5.3.5). The SPRs contained 

textual messages describing the progress of the whole cohort (see Section 5.3.4.2). The educator 

simultaneously uploaded short video recordings describing the SPRs while giving synchronous 

and asynchronous support for the benefit of all learners. The SPRs might have helped the 

participants “keep on track”, “know about the rest of the class” and be engaged by 

“gamification”, which kept them motivated to learn. 

7.4.3.3 DP3: Facilitating Personalised Support Using Technology. The original 

DP2 (afford pedagogical and technological support based on learner needs) and DP4 (just-in-

time support using dispositional LA) were combined as DP3. In Phase 3, a mock AI prototype 

was designed to support educators in applying academagogy theory, thus addressing the 

scalability issue of learner data analysis raised in Phase 2. The mock AI prototype collected LA 

data and self-reflections from the participants (in the extended study) to automatically analyse 
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the data and provide insights for the educator in the form of WOz reports. Based on these 

insights, the educator created personalised support. 

Various technologies available in the LMS were used to deliver personalised support. 

The educator uploaded the personalised support into the LMS as announcements (SPRs) and 

short videos. Refer to Appendix H for an example of support given by the educator as an SPR in 

the form of an LMS announcement. Analysis of learner interviews revealed that all participants 

felt the educator was engaging. The online learners (learners who pursued the subject 

completely off campus) in particular felt more connected to the educator with a sense of 

belonging in the class: 

In the external sense, where you’re not obligated to go in, or anything like that 

still having contact. Even if it is that one-way contact, where they chuck an 

announcement up, it still feels as though you know they care. Yeah. And that 

you’re a part of this subject. (P7, Interview) 

Also, the mock AI prototype delivered personalised support to the individual participants 

through their emails. Participants reflected different benefits by using words such as “avoids 

procrastination”, “happy”, “keeping an eye [on learning tasks]” and “motivation.” These 

descriptions related to having the mock AI prototype send personal messages based on their 

learning needs: 

I did in my one of my self-reflections, I said that I would like to learn more about 

Android themes and then I got a message from the personalised learning support 

system and, “Here are some helpful links about what you’ve written about”, and it 
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sent me a link to documentation on that. So, I thought that was quite good. 

(P3, Interview) 

7.4.3.4 DP4: Continuous Tracking for Improvement. The original DP5 

(continuous improvement) was refined as DP4. Continuous improvement of the teaching and 

learning process was achieved by continuously adapting the teaching based on learner needs. 

Adapting teaching strategies requires constant monitoring of the learner’s experiences 

(interactions, emotions and learning behaviours) for the optimal benefit of learners. Learner 

experiences were continuously tracked using LA, SA and PAH position visualisations, as shown 

in Figures 5.5, 5.6 and 5.7 (Section 5.3.4.1), respectively. This principle of continuous tracking 

helped the educator to change the instruction according to the individual learner’s needs: 

So the data that [the] mock AI prototype is collecting and giving information in 

the Woz report such as how many interaction[s] that students are making in the 

subject, how much interaction each learner is giving in terms of when they’re 

submitting and what not. That’s really useful. In addition, having a clear idea 

about particular things that they’re having trouble with is useful. I can 

immediately say that something needs to be done to help the learners. Absolutely, 

I feel like the class is just in time. (Educator, Interview) 

7.5 Practical Recommendation 

The practical recommendations in a DBR project refer to artefacts such as software for 

using technology to solve teaching, learning and performance problems (Herrington et al., 2007). 

The artefact designed in this research was the mock AI prototype, which was an early design 
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method for developing functional software. The mock AI prototype could be potentially used to 

design LAD software. 

A LAD is a UI that is used to visualise learning traces, such as online activities or website 

navigations in an LMS that are captured as log files (Verbert et al., 2013). LADs provide 

graphical representations of the current and historical state of a learner or a subject, for the 

benefit of individual learners or educators at the micro level, organisations (schools and 

universities) at the meso level and learning ecosystems at the macro level (Verbert et al., 2013). 

LADs have a wide range of applications, such as increasing awareness and self-reflection for 

learners and educators, improving engagement, enhancing interactions between learners and 

educators, identifying at-risk learners, predicting learning outcomes, facilitating teamwork and 

enabling social comparison. 

Verbert et al. (2020) highlighted a lack of actionability and limited theoretical 

underpinning as the design-related issues of LADs. These issues make it hard for the end users 

(learners or educators) to understand the information provided by a LAD. Learners may need 

help in explaining how to enact the information given. From the educator’s perspective, the 

challenge is linking LAD visualisations to appropriate teaching strategies. Thus, this 

research and other LAD studies suggest involving the end users in the design of LADs using 

HCD methods (Kaliisa & Dolonen, 2022; Khosravi et al., 2021). 

The mock AI prototype developed in this research is an innovative contribution to 

technology-enhanced learning in higher education. The mock AI prototype was co-designed by 

involving stakeholders, such as an educator, and gathering user requirements from adult online 

learners. The use of the mock AI prototype in the extended study showed positive results both 

from the perspective of the educator and learners (see Section 5.4). Overall, the mock AI 
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prototype provides practical recommendations and design concepts to benefit educators and 

learners by focusing on personalisation in an LMS using academagogy. This provision of design 

concepts consequently achieves the requirements of Research Objective 4. 

7.5.1 Value of learner self-reflections 

Learner self-reflections played a vital role in this research, deriving the valuable findings 

in the previous sections (see Sections 7.21 and 7.2.2).  In this research, 54 self-reflections were 

collected during the pilot study, and 65 self-reflection texts were collected in the extended study. 

In sum, 119 self-reflections were collected, each ranging from 100 to 500 words, implying a 

maximum of 59500 words. Each word is rigorously analysed by the researcher using NVivo 

software for Thematic analysis and the VADER tool for Sentiment Analysis. This analysis is 

credible according to Natural Language Processing and Sentiment Analysis literature (Bai & 

Stede, 2022; Liu, 2012). Self-reflections were the key input to the PAH algorithm and the PAH 

learning trajectories, which are the novel contributions of the thesis. 

As mentioned in Section 3.6.1, leaner self-reflections are rich data sources as they 

represent the learners' personal feelings, expressions, situational responses, and critical thinking. 

Self-reflections are widely collected data in higher and online education to understand the 

nuances of learner experience during their study period for providing just-in-time personalised 

support (Bai & Stede, 2022; Suero Montero & Suhonen, 2014). This research recommends 

encouraging learners to write self-reflections as a learning activity to benefit learners and 

educators (De Lin et al., 2021; Getliffe, 1996; Wallin & Adawi, 2017). 

7.6  Chapter Summary 

This chapter discussed the research findings addressing the research objectives. Firstly, 

Research Objective 1 was achieved through the pilot study, which identified and analysed the 
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educator’s challenges when personalising learning for adult online learners in an LMS. Secondly, 

the extended study findings revealed the UX design concepts for developing a mock AI 

prototype. The aim of this mock AI prototype was to help educators apply academagogy to 

facilitate personalisation in an LMS, thus achieving Research Objective 4. Thirdly, the 

comparative analysis findings provided preliminary insights into the combined use of 

academagogy, LA and SA on adult online learner engagement, addressing Research Objective 3. 

Finally, the theory-based recommendations addressed Research Objective 2 by identifying a set 

of DPs for applying academagogy and personalising adult online learner experiences in an LMS. 

The DPs are (1) diagnosing initial learner needs, (2) giving formative personalised feedback, (3) 

facilitating personalised support using technology and (4) continuous tracking for improvement. 

The next chapter provides a conclusion to the thesis by answering the main research question. 
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Chapter 8. Conclusion 

This chapter summarises the research findings and explains the research contributions. 

Also, this chapter presents the research limitations and directions for future work. Finally, the 

chapter concludes the research presented in this thesis. 

8.1 Chapter Overview 

This chapter discusses the significance of the research findings and their practical 

implications. Section 8.2 revisits the research question and discusses the key research findings. 

Section 8.3 highlights the significance of the research contributions. Section 8.4 describes the 

limitations of the research. Section 8.5 provides future work directions and Section 8.6 presents 

concluding remarks. 

8.2 Revisiting the Research Question 

The high dropout rate of adult online learners in universities motivated the research in 

this thesis, as shown in Figure 8.1. A review of this high dropout rate showed various factors 

such as feelings of isolation, lack of interaction with educators and peers, work–life balance and 

challenges regarding the traditional one-size-fits-all teaching model for online learning (Kara et 

al., 2019). Indeed, research has found that the standard teaching model disengages adult 

learners in online learning environments (Bajaj & Sharma, 2018; Cercone, 2008; Ferreira & 

MacLean, 2017). 
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Figure 8.1 

The Research Journey 
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Online learning studies have recommended the personalisation of online learning to 

enhance adult learner engagement and reduce high dropout rates (Mikić et al., 2022; Shearer et 

al., 2020; Sutton, 2021). Personalisation is defined as the learning process in which the pace of 

learning, content and instructional approaches are optimised according to the needs of each 

learner (Bray & McClaskey, 2013). Learners who have received personalised instruction have 

performed better than learners who received traditional instruction (Bloom, 1984). However, the 

implementation of personalisation was found to be a complex challenge due to the lack of proper 

integration of technological advancements with current teaching models (Bartolomé et al., 2018; 

Mikić et al., 2022). 

Educators face challenges when determining operational methods for personalisation in 

an LMS. Studies using personalisation have suggested that a consistent theoretical grounding is 

necessary to guide educators’ use of technologies in an LMS (Axelsen et al., 2020; Walkington 

& Bernacki, 2020). Therefore, this research used academagogy as the theoretical framework for 

guiding an educator’s personalisation of adult online learner experiences in an LMS. 

Academagogy allows an educator to select appropriate parts from the pedagogy, 

andragogy and heutagogy models to address the learners’ educational needs and improve their 

learning outcomes (Winter et al., 2008). The academagogy model aims to shift learner 

capabilities from pedagogy (educator-dependent) to andragogy (learner-dependent) towards 

heutagogy (learner-driven; see Murthy & Pattanayak, 2019). However, the review of 

academagogy literature for enhancing adult online learner engagement showed a research gap 

(see Chapter 2), thus leading to the main research question: How can we enhance the capabilities 

of an LMS to help educators personalise adult online learner experience using academagogy?  
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The DBR methodology was selected to conduct the research (see Chapter 3). The DBR 

project contained five phases. The key research findings from each phase are presented in the 

next section. 

8.2.1 Key Research Findings 

• Phase 0. The literature review phase indicated that the PAH continuum can be used as a 

theoretical framework with academagogy for personalisation to improve adult learner 

engagement in online learning (Addanki et al., 2020). 

• Phase 1. The problem analysis phase showed that the PAH learning trajectories based on 

the academagogy theoretical framework have the potential to identify details of the 

problems faced by adult learners in an LMS (Addanki et al., 2022). This phase also 

highlighted scalability issues for an educator applying academagogy in an LMS. 

• Phases 2 and 3. The development, testing and refining of the prototype solution 

demonstrated how the mock AI prototype can reduce scalability issues related to applying 

academagogy for personalisation in an LMS. 

• Phase 4. The reflection phase presented two main research outputs. 

o academagogy DPs for personalisation in an LMS (see Section 7.4) 

o a refined mock AI prototype (see Section 7.5). 

Figure 8.1 (above) depicts the research journey that transitioned from identifying the 

broad research problem to the key research findings used to answer the main research question. 

8.3 Research Contributions 

This section describes the key contributions to the research fields, online learning and 

adult education. The research findings also contribute to personalisation theory and 
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academagogy theory. Further, the findings support the real-world applications of academagogy 

in a higher education context. 

8.3.1 Advancing Personalisation Literature 

Personalisation is a recurring theme in the design of online learning environments for the 

engagement of adult learners (Mikić et al., 2022; Stone & Springer, 2019). However, the 

implementation of personalisation was deemed a complex challenge due to the lack of 

technological integration with current teaching models for designing operational methods in 

LMSs (Mikić et al., 2022; Walkington & Bernacki, 2020). Future efforts to implement the 

personalisation process therefore need clarification regarding who is doing the personalisation 

(either a computer or human), what is being personalised (either content or instruction or both), 

who the beneficiaries are (learners or educators), what tools are being used and how the tools are 

being used (Cardenas et al., 2022; FitzGerald et al., 2018). Literature has recommended a 

consistent theoretical framework to guide educators’ use of different tools in LMSs for the 

personalisation process (Bartolomé et al., 2018). Also, to add value to the personalisation 

process, researchers have suggested a delicate balance between promoting learners’ self-learning 

skills and educators’ facilitation processes in online learning (McLoughlin & Lee, 2010). Hence, 

academagogy was considered to guide educators’ facilitation of personalised learning 

experiences for adult online learners in an LMS. 

Appropriate technologies such as LA were used to reduce the complexity of applying 

academagogy to larger online classes. LA is defined as measuring, collecting, analysing and 

reporting learner data to optimise learning (Siemens, 2013). LA has vast applications in higher 

education, especially in identifying and supporting at-risk learners by designing personalised 

support (Axelsen et al., 2020). Previous LA studies have reported an incomplete view of learner 
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experiences (Joksimovic et al., 2019; Silvola et al., 2021; Suero Montero & Suhonen, 2014). The 

quantitative data from LA, such as the number of logins, navigation patterns, clicks, reading 

habits and writing habits, are complex to interpret when designing operational methods for 

personalisation (Joksimovic et al., 2019; Suero Montero & Suhonen, 2014). Hence, researchers 

have suggested including qualitative data like learners’ emotions to gain a more nuanced vision 

of individual learning patterns (Silvola et al., 2021; Suero Montero & Suhonen, 2014). 

The SA of learner emotions can potentially complement LA for observing learner 

experiences. SA is an NLP technique that automatically detects the author’s opinions in a piece 

of text (Hutto & Gilbert, 2014). SA is also an efficient way for an educator to track a single 

learner or an entire cohort of learners for personalising instruction in an LMS (Clarizia et al., 

2018). Thus, SA was included to obtain a clarified picture of classroom experiences. 

The integration of LA, SA and academagogy formed a novel personalisation model in 

this research. Figure 8.2 illustrates the theoretical framework integrating LA, SA and 

academagogy to personalise adult learners’ experiences in an LMS. The unique combination of 

LA, SA and academagogy theory for the personalisation model presented in this research 

increased the educator’s awareness of learner experiences by providing actionable insights (see 

Section 5.5.2). The educator’s increased awareness of learners’ behavioural, emotional and 

cognitive learning provided an opportunity for the educator to efficiently personalise the 

learners’ experiences at the cohort and individual levels in the LMS (see Section 5.4.5). 

Therefore, the new personalisation model contributes promising personalisation applications for 

the benefit of learners and educators in higher education. 
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Figure 8.2 

Theoretical Framework for the Novel Personalisation Model 

 

8.3.2 Enhancing Capabilities of a Learning Management System to Support 

Personalisation 

The mock AI prototype has potential to be developed as an innovative educator-facing 

LAD. A LAD is a UI that graphically visualises the learning traces from LMS activities such as 

blog posts and discussion forums (Verbert et al., 2013). Further, a LAD provides visualisation of 

web navigations captured in log files, including the frequency of learner visits, time spent by the 

learner and any submissions or downloads made by the learner (Verbert et al., 2020). The 

primary focus of LADs is to support decision making by providing visualisations about learners’ 

data to the learners themselves at the micro level, to educators and administrators at the meso 

level and to society at the macro level (Verbert et al., 2020). 

Literature has reported a lack of actionability and limited theory as design-related issues 

for developing LADs (Park et al., 2022; Verbert et al., 2020). These issues made it hard for the 

end users (learners and educators) to understand the information given by a LAD (Verbert et al., 

2020). Learners may need further guidance regarding how to action this information. From an 
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educator’s perspective, the challenge is with linking the visualisation to appropriate teaching 

strategies (Verbert et al., 2020). 

This lack of actionability is due to partial information indicating the learners’ 

experiences, as the current LADs mostly use quantitative data such as LMS interactions depicted 

in Table 8.1. Traditional LADs collect LMS interactions such as online material access, 

frequency of learner visits and length of time within the learning environment (Suero Montero & 

Suhonen, 2014). Earlier LADs have had a prominent feature in identifying learners at risk 

(Khosravi et al., 2021). To date, current LADs use multimodal data from multiple sources such 

as LMS interaction traces, and emotional information of the learners from various sources such 

as audio, video, self-reports and sensor data such as eye-tracking (Ez-zaouia & Lavoué, 2017). 

This multimodal data provides both quantitative and qualitative data collection and analysis for a 

better understanding of learner experiences in online learning environments. 

Table 8.1 

Capabilities of Learning Analytics Dashboards 

Variable Traditional Learning Analytics 
Dashboards (LADs) 

Current LADs Future LADs 

Collects Quantitative data Multimodal data  Multimodal data 

Reports Incomplete visualisations of 
learner experiences 

In-depth visualisations of 
learner experiences 

Enhanced visualisations of 
learner experiences with 
actionable insights based on 
theoretical guidance 

Use Easily identifies at-risk 
student 

Not only identifies at-
risk student, but also 
identifies the reasons for 
why the student is at risk 

Not only identifies at-risk 
student, but also identifies 
the reasons for why the 
student is at risk and 
what type of teaching 
strategies could be used to 
help at-risk students 
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Bridging learning theories to decide on instructional strategies can improve both learners’ 

and educators’ actionable intelligence (Khosravi et al., 2021; Park et al., 2022). From learners’ 

perspectives, a LAD based on theoretical guidance can enhance self-regulated learning 

capabilities (Park et al., 2022). From educators’ perspectives, the connection between theory and 

visualisation enables the adaption of instruction according to learner needs for personalised 

feedback (Khosravi et al., 2021). Further, researchers have suggested co-design methods 

involving the learners and the educators to address the limited actionability of LADs (van 

Leeuwen et al., 2021). The co-design methods encourage collaborative relationships among 

designers, educators and learners, which can address the actual needs, context and practices of 

the intended users (van Leeuwen et al., 2021). 

The WOz method was used to co-design a mock AI prototype as an early-stage UI for 

helping educators personalise adult learner experiences in an LMS. The educator was involved in 

the co-design and testing of this prototype. The learners in both studies also participated in the 

development of the mock AI prototype for user requirement gathering (see Section 5.3 and Table 

5.3). The mock AI prototype was refined in three iterations with the extended study (see Section 

5.3.5). This extended study revealed findings, such as learners’ improved engagement with more 

positive emotions and enhanced cognitive skills with learners becoming more self-directed. The 

learners experienced the social presence of the educator, which is an essential element for the 

success of online learning (Garrison et al., 1999). Moreover, the educator felt an increased 

awareness of learner experiences, thus simplifying the process of personalisation. Consequently, 

the educator had a lighter workload to provide personalised support at a scale using the mock AI 

prototype. Freeing up the educator’s valuable time and resources can have implications for 

providing better support for the learner (Holstein et al., 2019; van Leeuwen et al., 2021). Thus, 
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the mock AI prototype contributes to future technological and pedagogical advancements in 

LADs. 

The key capability of the mock AI prototype was the summarisation of the class and 

individual learners’ performance by analysing learner data such as self-reflections and LA data. 

In addition, the prototype’s capability of notifying an educator, with highlights such as learning 

problems at a cohort level and individual learner level, helped the educator to create timely 

personalised support. Therefore, this research answered the main research question. 

8.3.3 Extending Academagogy Theory 

Academagogy theory has extended from differentiation learning to personalisation 

learning theory (see Section 2.2). Personalisation includes differentiated learning because the 

learning objectives, content, feedback, method of delivery and learning pace vary according to 

learners’ specific interests (Bray & McClaskey, 2010). Academagogy is a differentiated learning 

theory where an educator can tailor the teaching process according to the needs of a cohort or 

group of learners (Winter et al., 2009). 

This research aimed to improve personalised interactions between the educator and adult 

online learners in an LMS by using academagogy as a foundation. Based on the research aim, the 

novel personalisation model used LA, SA and PAH learning trajectories to identify individual 

learner needs in an LMS. The educator provided balanced support using insights from the novel 

personalisation model, to encourage more independent learners who can metacognitively 

monitor their learning progress and reflect on their learning. Findings from the DBR project 

indicated that learners felt more willing to work independently rather than solely dependent on 

the educator by the end of the study period (see Section 6.5). Thus, this research contributes to 
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the extension of an academagogy teaching model at the cohort level, to support individual 

learners’ development as self-determined learners. 

The research also addressed a research gap regarding the applications of academagogy 

theory in online learning environments in higher education. This research is the first mixed 

methods study on using academagogy for personalisation in an LMS to improve adult online 

learner experiences. Researchers have studied academagogy in face-to-face and online learning 

contexts, and for training recruits in corporate settings (McAuliffe & Winter, 2013, 2014a; 

Murthy & Pattanayak, 2019; Winter et al., 2009). However, these studies lacked qualitative 

reasoning for the results obtained and also did not focus on IT learners. This longitudinal DBR 

project spanned 18 months while observing an educator and two cohorts of adult online learners 

(see Section 3.8). The insights from this project indicated that personalisation based on 

academagogy improves adult learner engagement in an LMS. This was achieved by explaining 

the three sub-constructs of learner engagement (behavioural, emotional and cognitive). Also, this 

project contributes to the literature by providing a qualitative study on the academagogy DPs for 

personalisation (see Figure 7.3 and Section 7.4.3), and a mock AI prototype (Chapter 5) 

addressing the bottlenecks for the practical application of academagogy. The final academagogy 

DPs are as follows: 

• diagnosing initial learner needs 

• giving formative personalised feedback 

• facilitating personalised support using technology 

• continuous tracking for improvement. 
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Moreover, determining the position of learners on the PAH continuum was identified as a 

novel assessment tool. This study contributed a process of identifying the maturity of cognitive 

engagement by deriving the learner’s position on the PAH continuum, which is based on 

academagogy theory and Bloom’s taxonomy. Previous researchers proposed identifying learner 

positions on the PAH continuum to measure learners’ progress (Agonács & Matos, 2017). 

However, pre- and post-subject self-reporting instruments were used to measure learners’ 

progress (Agonács et al., 2020). The novelty of this research is that the cognitive engagement 

patterns were derived by analysing learners’ self-reflection texts each week and capturing 

temporal learners’ progress on the PAH continuum in the form of PAH learner trajectories rather 

than checking learners’ momentary progress from pre- and post-subject survey measurements. 

The analysis of the cognitive, emotional and behavioural engagement patterns guided the 

personalisation model, which resulted in the identified transition of learners from pedagogy 

towards andragogy in the extended study (see Chapter 5 results). 

8.4 Limitations of the Research 

Alongside the benefits, the research presented in this thesis had some limitations, 

providing directions for future work. This section describes the limitations and the steps needed 

to address the limitations in future research. 

8.4.1 Comparison of Participant Groups 

The comparison of the participants in the two studies to evaluate the personalisation 

model is limited. The participants in the 2021 pilot study were all master’s learners (see Table 

4.1). All the participants in this cohort were also international learners with a background in 

tertiary-level education. Some participants were working part-time during the study, but with no 

substantial workload. In comparison, the participants in the 2022 extended study were six 
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learners at a bachelor’s level and three learners at a master’s level. The 2022 cohort was also a 

combination of domestic and international learners. This combination was due to the prevalence 

of domestic and international border closures caused by the COVID-19 pandemic in 2020 and 

2021. In 2022, the master’s subject had only three enrolments, and out of those three enrolled 

learners, only two learners volunteered for the research project. To maintain the participant 

sample size requirements for the project, participant recruitment was adjusted to include learners 

from the bachelor’s version of the subject. The recruitment strategy was followed in compliance 

with ethics, by using an information sheet and consent forms. In summary, nine learners were 

recruited for the study in 2022. The diversity of the participants in the extended study is 

presented in Table 5.4 (see Section 5.3.1). 

Although the participants varied in both studies, the same data collection and analysis 

methods were used in the comparative analysis (see Chapter 6). These real people were studied 

in natural settings by not only considering their individual characteristics, but also the context of 

the study (Herrington et al., 2007). The diversity of the real research participants studied in this 

research provided rigour through the triangulation of data within the pilot study (see Chapter 4) 

and the extended study (see Chapter 5) and across the studies (see Chapter 6) according to 

temporal, spatial and situational influences suggested by Marshall (1996). The diversity of 

participants in both studies justified the purpose of the research project: personalisation for 

enhancing adult learner engagement. 

The comparison of participants’ engagement with the personalisation model using an 

academagogy framework resulted in the following outcomes: (a) early engagement of the 

learners to the LMS, (b) positive emotions among the learners, (c) willingness of learners to 

work independently and (d) enhanced social presence in online learning. However, the 
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comparison showed a mixed result on the final grades indicating the learner’s performance, 

specifically with ghost learners (see Figure 7.2). This result was attributed to challenges faced by 

the ghost learners identified in this research, thus shedding light for future research. Moreover, 

there is limited analysis of the effect of participant background (i.e computer science) on the 

final grades using academagogy theory both in the pilot study and the extended study. 

8.4.2 Applicability of the Valence Aware Dictionary and sEntiment Analysis Tool 

Learner emotions were analysed using the VADER SA tool in this research (see Section 

3.7.2). The VADER has primarily been used for business domain-related texts such as social 

media interactions, New York Times editorials, movie reviews and reviews of products like 

cameras, mobile phones and laptops (Hutto & Gilbert, 2014). Hence the emotion analysis 

provided by the VADER tool may not be accurate, as the research participants were university 

learners enrolled in a computer science subject, who might have used domain-dependent words 

related to computer science, not the domain that VADER was trained for. These domain-

dependent words might have had different polarities (positive, negative and neutral) compared to 

the words VADER was trained to analyse (Hixson, 2020). For example, the word “fast” for a 

laptop business review, such as “this laptop’s processing speed is fast”, might have a positive 

sentiment; however, the word “fast” in a classroom review, such as “the teacher is fast and 

difficult to understand”, has a negative sentiment. This study agrees with the perception that 

sentiment tools used for analysing learner emotions need to be retrained for the educational 

domain words (Beasley & Piegl, 2020; Hixson, 2020). 

8.5 Future Work 

In this research project, participants were observed through the lens of academagogy to 

identify learner needs for personalisation. Participants in the pilot study were not made aware of 
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the PAH continuum. The cognitive engagement results in this study showed that a majority of 

the participants’ orientation was towards pedagogy. In the extended study, participants were told 

they would receive personalised email support based on their reflections, LA data and grades 

during the recruitment process. Participants in the extended study were also not made aware of 

the PAH continuum. The cognitive engagement pattern of participants in the extended study 

revealed that they shifted from pedagogy towards andragogy on the PAH continuum. The 

engagement patterns of both cohorts indicate that the application of academagogy improves 

cognitive abilities for independent learning. In the future, it would be interesting to see 

participants’ PAH orientation (especially ghost learners), when the participants are provided with 

information regarding andragogy (self-directed) learning and heutagogy (self-determined) 

learning before the start of the study (Winter et al., 2009). Participants’ understanding of self-

learning capabilities in the PAH continuum could show different research implications for 

academagogy theory.  

Technical icebreaker was used for identifying the general previous skills of the 

participants in this research (see Section 5.3.4.1). In future, the answers to technical icebreaker 

activity could be analysed using PAH algorithm to identify the initial position of a learner on the 

PAH continuum.  Also, this initial position identification could be used to devise a scoring or 

ranking system on the PAH continuum leading to gamification effect. The data collected in this 

research is available for future work and accessible at JCU Research Database on request. 

While using the mock AI prototype, a thematic analysis method was also used to derive 

the PAH learning trajectories from learner self-reflections (see Section 3.7.1). In this study, a 

semi-automated method was used for thematic analysis, which included both manual and NVivo 

software. Automating the process of finding the learners’ position on the PAH continuum could 
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reduce the bias of manual analysis. The PAH analysis could be automated by using an NLP 

model such as Latent Dirichlet Allocation. This could be used to develop an ML model to first 

classify text into pedagogy, andragogy and heutagogy levels, then find a learner’s position on the 

PAH continuum (Bai & Stede, 2022; Bakharia et al., 2016). Also, other components in the mock 

AI prototype were LA and SA. For the components LA and SA, tools such as Blackboard LA 

software and VADER could be used contextually, as described in this research (see Section 3.7). 

Thus, the entire data analysis process used for the personalisation model and designing the mock 

AI prototype could be automated for future applications such as smart LADs. 

8.6 Concluding Remarks 

Online learning is rapidly increasing in universities, potentially because of the 

digitalisation and globalisation of higher education. Adult learners continue to be the major 

group of learners pursuing online education at universities because of benefits such as reskilling, 

upskilling and lifelong learning. However, adult learners face challenges with the one-size-fits-

all teaching model that uses LMSs to facilitate online learning at universities. Personalisation is 

recommended to improve the engagement of adult learners. Nevertheless, the personalisation 

process was regarded as complex because of the limited guidance on operational methods made 

available for educators. 

In summary, this thesis presented a novel personalisation model based on academagogy 

theory to guide educators for personalisation in an LMS. This thesis also illustrated DPs for 

using the learner-centred teaching model, academagogy, for guiding the personalisation process. 

The application of the academagogy DPs for personalisation indicated an improvement of adult 

learners’ engagement in the LMS. Moreover, a mock prototype of an AI system was designed to 

help educators apply academagogy DPs. This mock AI prototype can be further developed into 
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an intelligent LAD serving learners, educators and university administrators in tertiary education. 

I believe the research presented in this thesis will contribute to promising personalisation 

applications benefiting educators and adult learners in tertiary education. 
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Appendix B 

Information Sheet 2021—Pilot Study 
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Appendix C 

Consent Form 2021—Pilot Study 
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Appendix D 

Lecturer Interview Questions 

1) How long have you been a lecturer, and how long teaching this subject? Did you develop 

it? How long since the subject has been revised? 

2) Please give a description of your typical student. What are their strengths and 

weaknesses? 

3) What aspects of your students’ thinking would you like more information about? 

4) What aspects of the subject do you think students have trouble with? 

5) Could you please explain what information you want to know from the analysis of 

students' reflections from the following activities in the subject? 

a. practicals 

b. code reviews 

c. mobile applications (Utility App and Educational App) 

d. technical report 

6) Could you suggest the preferred means of communicating the information? 

7) How frequently do you want the information to be sent to you? 

a. practicals 

b. code reviews 

c. mobile applications (Utility App and Educational App) 

d. technical report (Workshops) 
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8) Please explain the form do you want the information? (question about the format of the 

report in the form of word document or pdf or excel sheet) 

9) Please tell me about a situation (in the past) where it would have been helpful to have 

just-in-time information about how a student was doing? 

10) Do you currently make use of any learning analytics data in teaching your subject? If so, 

what is it? If not, why not? 
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Appendix E 

Information Sheet 2022—Extended Study 
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Appendix F 

Consent Form 2022—Extended Study 
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Appendix G 

Technical Icebreaker Questions 
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Appendix H 

Sample Subject Participation Review 

(Subject Participation Review sample was taken from the subject LMS website with permission 

from the educator) 

Subject Participation Issues: 

• About 70% of students submitted the 1st practical and its reflection on time (excellent!) 

• About 74% of students submitted the 2nd practical and most reflections on time. 

• Overall, about 30% of students are not participating enough with the content (e.g. didn’t 

submit the self-reflections along with the prac. work for Practical 1 & 2, or didn’t interact 

with the subject content regularly enough over the last month). 

• Some students appear to be EXT students and MIT students. 

Action Plan: 

• Ensure that all students are aware that 50% of the weekly participation marks are for 

completing prac. exercises, the other 50% is for completing the weekly self-reflections! 

• Students can submit any missing self-reflections for the previous few practicals without 

penalty—as long as they do this by the end of Week 5. 

• Based on submitted self-reflections so far, please reach out to your lecturer for advice 

about 

• any ongoing Android/Emulator installation problem 

• lack of confidence about programming in Java, XML and using the features of 

Android Studio 
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• any issues using layouts such as LinearLayout and TableLayout 

• Please note that subject content and practicals are designed to help students with the 

Utility App and Education App. 

• Any other problems—please just ask the educator via #cp3406 on Slack or 

CP3406/CP5307MobileTechChat via Discord. 

Links to Check Out So Far: 

• The "Java resources" folder contains useful support materials to improve your confidence 

with Java. 

• To improve your confidence with Android (XML, layouts, the IDE) check out the 

following videos. 

• Week 1—advice about Android Studio 

• Week 1—inspiration/ideas for your Utility app 

• Week 2—how to use the journal system to enter your self-reflections 

• Week 2—how to use the emulator and here 

• Week 2—demo of unit testing here and continued here 

• Week 3—solution to QuickSum, talked about useful features in Android Studio and 

useful aspects of Java and discussed MVC 

• Week 3—example of using a 3rd party API 

• Week 3—advice about dealing with emulator issues 

• Week 4—what does "at-a-glance" mean and how do intents work? 
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