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ABSTRACT 

This thesis develops an adaptive learning resource (ALR) to be used in the financial 

accounting classroom in response to the challenge of teaching consolidated financial 

statements. One of the most important features of this thesis is its innovative approach to 

look at the problem of teaching challenging content from three perspectives: the student, 

threshold concepts and educational technology. 

In chapter 2, the use of student Think-Aloud Protocols (TAPs) to identify hurdles in student 

understanding of the preparation of consolidated financial statements are described. TAPs 

are used in this thesis to obtain verbal reports from students while completing tasks related 

to the preparation of consolidated financial statements. Participants struggled to articulate 

thoughts in all areas of the topic. Using TAPs in this study helped to conceptualise the best 

manner of teaching consolidation concepts to students. 

In chapter 3, the troublesome knowledge identified in the TAPs is evaluated against the 

Threshold Concept framework in order to establish the threshold concepts for the preparation 

of consolidated financial statements. Threshold concepts refer to disciplinary concepts that 

lead to a transformed understanding, interpretation or perception of discipline knowledge 

and are prerequisites for progress within the discipline (Meyer & Land, 2003). Data 

triangulation with regards to the identification of threshold concepts in consolidated financial 

statements is achieved by using the data from the TAPs combined with the data collected 

from interviewing experienced educators and professional accountants. Four threshold 

concepts for the preparation of consolidated financial statements are identified: the 

identification of assets and liabilities; control; consolidation; and the economic entity. 
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In chapter 4, the process of developing student personas for this thesis is described. Three 

personas are developed in this thesis: Ben Smith (Student Persona 1), the primary student 

persona for the undergraduate intermediate accounting unit; Li Yu (Student Persona 2), the 

primary student persona for the postgraduate unit; and, Luca Romano (Student Persona 3), 

the secondary student persona representing non-accounting undergraduate students. 

Student personas are developed to support the student-centred approach of the learning 

resource and supports an empathic teaching style. Student personas also prevent self-

referential design by highlighting the differences between the subject matter experts and their 

target audience.  

In chapter 5, the design and development of the ALR is described. Although full testing of the 

ALR was not part of this thesis, the pilot study provided insights into its functioning, student 

sentiments and areas for improvement. The efficiency of the ALR to improve student 

performance will be tested in future research.   
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CHAPTER 1 - Introduction   

Introduction 

With the development of the first personal computers in the 1970’s came the promise (or 

threat, depending on your point of view) of a disruption in higher education. The uptake of 

computer technology in higher education for educational purposes was however modest, 

almost negligible, to say the least. Over time, several studies were conducted to identify the 

possible reasons or barriers inhibiting a wide-scale adoption of educational technology (see 

Hammond et al., 1992; Kennedy & Dunn, 2018; Pajo & Wallace, 2001; Selwyn, 2007). The slow 

adoption of educational technology is frustrating, given its potential to bridge the educational 

challenges faced by higher educational institutions in recent years, such as growing cohort 

sizes, less student engagement in mass lectures and varying demographics and student 

capabilities (De Lange & Watty, 2011; O’Connell et al., 2015; Pincus et al., 2017). It took a global 

pandemic nearly 50 years after the development of the first personal computer to expose the 

critical shortcomings in the educational technology strategies of many higher education 

institutions. The COVID-19 pandemic has dramatically accelerated the move to online 

learning, leading to a transformation of the higher education landscape. Accounting 

educators were also impacted by the pivot to online learning, hastily shifting their content 

and teaching online. Unfortunately, too many examples exist to show that not all online 

learning experiences are created equal. This is also evident in the shift in focus in educational 

technology research from the use of ICT in education in earlier years to, more recently, the 

quality of learning through the use of technology (Marín et al., 2018). This thesis contributes 

to literature by considering how pedagogical choices that incorporate carefully designed 
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educational technology can improve student learning, an issue that was catapulted into the 

limelight with the COVID-19 pandemic.  

1.1. Objectives of thesis 

The aim of this thesis is to develop an adaptive learning resource (ALR) that can be used in 

the accounting classroom to support student learning of threshold concepts in the 

preparation of consolidated financial statements. The distinctive feature in the development 

of the ALR is the use of threshold concepts to inform the design of the ALR. To achieve this, 

the thesis seeks to address the following three sub-questions, which also provide the structure 

for the research project:  

1. What are the features of the preparation of consolidated financial statements that 

students find difficult to understand?  

2. What are the concepts that are deemed as threshold concepts in the understanding of 

consolidated financial statements? 

3. How can an ALR be deployed to develop a learning experience for students which 

promotes an understanding of these threshold concepts?  

Thus, this thesis has three phases as outlined in Figure 1.1. The phases are mapped to the 

chapters in Table 1.1.  
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Figure 1.1. Thesis structure 

 

Table 1.1. Mapping thesis structure and chapters 

Phase  Chapter in thesis 
1 – Identifying troublesome knowledge in the 
preparation of consolidated financial statements  

 Chapter 2 – Think aloud protocols 
Chapter 3 – Interviews with educators and practitioners 
Chapter 4 – Student personas 
Chapter 5 – Training undertaken, reflections on 
teaching consolidated financial statements, reviewing 
existing teaching material and accounting standards, 
interviews with authors 

   
2 – Identifying threshold concepts in the preparation of 
consolidated financial statements 

 Chapter 3 – Threshold concepts  

   
3 – Designing and developing an ALR and the pilot study  Chapter 5 – Adaptive learning resource 

 

Phase 1: Identifying troublesome knowledge in the preparation of consolidated 
financial statements  

The preparation of consolidated financial statements1 is typically offered at an intermediate 

accounting level. Intermediate accounting can be seen as a ‘gateway’ for students pursuing an 

accounting major (Kilpatrick et al., 2013), but at UWA it is also offered as a broadening or 

 
1 Consolidated financial statements refer to the financial statements that are prepared for a group of entities. 
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elective unit2. Anecdotally, it is known to be one of the more challenging units in the 

accounting sequence, but this sentiment has also been documented in studies aimed at 

predicting student performance in intermediate accounting. Carrington (2012) said that 

intermediate accounting courses are “among the most difficult and demanding in an 

accounting or finance curriculum, and perhaps even on the college campus”. Jackson (2014) 

noted that students “struggle with the rigo[u]r and academic demands of this course, resulting 

in failure rates of 30–45%”. 

Through conducting tutorials in an intermediate accounting unit, it was observed that 

students struggled to transfer and apply threshold concepts presented in an introductory 

accounting unit, such as double-entry bookkeeping and accrual accounting, to the threshold 

concepts in the preparation of consolidated financial statements. The result of this is that 

students often revert to rote-learning. In the past, various learning and teaching initiatives 

have been implemented at UWA to support student learning in the preparation of 

consolidated financial statements. Such initiative included using more complex introductory 

accounting questions leading into easier intermediate accounting questions and using 

MyGuru3. There is no evidence to support that these interventions achieved the desired 

learning outcomes, e.g., improved student performance and satisfaction in the intermediate 

accounting unit.  

The first phase in this research project considers the first sub-question of this thesis and is 

explored in Chapter 2. Think aloud protocols (TAPs) are used to identify student difficulties 

with the preparation of consolidated financial statements. TAPs are a research approach based 

 
2 All undergraduate students at UWA are required to complete at least four broadening units, apart from their 
degree-specific major. Furthermore, students can select elective units in order to meet their undergraduate 
course requirements. 
3 MyGuru was a student led initiative. It comprised an online learning platform where an online tutor recorded 
short video clips in response to student questions. 
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on a seminal study by Ericsson and Simon (1980) which enables the researcher to identify how 

students solve a problem by having them verbalise what they think and do as they progress 

through a task (Kern et al., 2014). In the context of this study, TAPs allow the researcher to 

hear how students think about concepts in the preparation of consolidated financial 

statements, enabling the researcher to identify topics and concepts that students find 

troublesome. Perkins (1999, p. 8) describe troublesome knowledge as knowledge that is “inert, 

ritual, conceptually difficult, and foreign”.  

Although it can be argued that experienced educators should know what knowledge students 

find troublesome, Meyer and Land (2003) and Kern et al. (2014) observed that experienced 

educators often forget the barriers that students encounter in developing an understanding 

of threshold concepts, largely due to the transformative nature of threshold concepts. When 

educators are reminded of troublesome knowledge it can help them develop better learning 

resources and teaching strategies (Schönfeldt et al., 2020).  

The data captured in the TAPs is used to identify unique nuances to identify possible 

threshold concepts, paying specific attention to concepts that students found particularly 

challenging to verbalise or areas where students seemed to require some form of mediation 

or correction which may be indicative of a misunderstanding of concepts. The verbal reports 

also inform the design of the ALR by using it to enrich the feedback incorporated in the ALR. 

The results from the TAPs are included in Chapter 2.   

Phase one also gathers additional inputs, such as information used in developing student 

personas (Chapter 4), reflections on the researcher’s own experiences while teaching 

consolidated financial statements (Chapter 5), reviews of existing teaching material and 

accounting standards (Chapter 5), and interviews with ALR authors (Chapter 5), experienced 
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educators (Chapter 3), and industry stakeholders (Chapter 3). Using these alternative 

resources to inform the design of the ALR is a unique contribution this thesis makes to the 

existing literature.  

Phase 2: Identifying threshold concepts in the preparation of consolidated financial 
statements 

The second phase of the project evaluates whether the troublesome knowledge identified in 

phase one can be classified as threshold concepts (the second sub-question of this thesis). 

Meyer and Land (2003, p. 1) suggest that disciplines have threshold concepts that change the 

way people ‘think’ in that discipline by describing a threshold concept as a portal “opening up 

a new and previously inaccessible way of thinking about something”. Van Mourik and Wilkin 

(2019, p.313) describe threshold concepts as “key concepts that are integrative in that students 

who completely grasp them can use them as a tool for engaging with other discipline 

knowledge.” Threshold concepts transform a student’s disciplinary understanding and help 

students develop a new perspective on a topic or concept. A student who has mastered 

threshold concepts will likely not only understand the subject but will also be able to transfer 

that knowledge to other topics or areas. Research conducted in disciplines other than 

accounting have found that if students mastered discipline-specific threshold concepts, a shift 

in students’ perceptions took place (Baillie et al., 2013). Threshold concept theory is now 

widely accepted and applied by a large range of academics in many disciplines, e.g., medical, 

economics, and engineering, but there is little research on its application in accounting.  

Accounting indeed has certain concepts whose comprehension is a prerequisite to an 

understanding of the discipline. These concepts can be regarded as threshold concepts, 

because until students ‘cross the threshold’ of understanding them, they will struggle to 

achieve success in the accounting discipline. Lucas and Mladenovic (2006) were the first to 
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propose that a threshold concept framework, as suggested by Meyer & Land, may have 

application in introductory accounting. Magdziarz (2016) subsequently identified three 

threshold concepts in introductory financial accounting. In a study that applied threshold 

concept theory to intensive mode teaching, Crispin et al. (2016) identified three threshold 

concepts for MBA students studying an accounting subject. Van Mourik and Wilkin (2019) 

used threshold concepts to inform curriculum development on the topic of process costing. 

Despite the growing body of research on threshold concepts in different disciplines, no 

research has been found on threshold concepts in relation to consolidated financial 

statements (see e.g., Flanagan, 2020).  

Threshold concept theory and its relationship with other learning theories are discussed in 

Chapter 3. This is followed by a discussion of the process followed to identify and validate the 

threshold concepts in the preparation of consolidated financial statements. 

Phase 3: Designing and developing an ALR and the pilot study 

Finally, the information gathered in the first two phases is used to inform the design and 

development of an ALR that proposes a response to the third sub-question. Chapter 5 

documents the development process and the results from the initial pilot study. The ALR is 

developed using the e-learning authoring tool, Articulate 360. The deliverable is an 

interactive, web-based learning resource which launches from the learning management 

system into a web browser. The ALR is showcased in Chapter 5. 

Research on the impact of adaptive learning is still incipient and the results are mixed 

(Johnson & Samora, 2016; Yarnall et al., 2016). Industry reports and academic research suggest 

that as e-learning authoring tools become more accessible and easier to use, a well-designed 

ALR can potentially offer universities a cost-effective and scalable solution to assist student 
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learning in the face of some of the aforementioned educational challenges experienced by 

higher educational institutions (Mavroudi et al., 2017; Smart Sparrow, 2018; Yarnall et al., 

2016). Personalising the learning experience, through utilising the benefits of adaptive 

learning, will not only enable educators to better respond to the concepts that students find 

troublesome (Zhao & Abuizam, 2015), but also free up time in face-to-face sessions allowing 

more advanced discussions. In turn, this should lead to higher student engagement and 

satisfaction (Khawaja et al., 2013).  

The ALR developed in this thesis contains four lessons and includes a combination of content 

and learning activities focused on establishing an understanding of threshold concepts in the 

preparation of consolidated financial statements. Students can work through the activities at 

their own pace. The adaptivity function of the learning resource personalises the student’s 

learning experience in real-time by giving the student more or less content, activities and 

guidance depending on the choices made by the student.  

The motivation for using an ALR to teach threshold concepts comes in response to the 2-

sigma problem identified by Bloom (1984) and the view that an effective ALR can offer an 

alternative, yet scalable, solution by replicating a small group tutoring session. Bloom found 

in his study that the average student performed 2 sigmas better if taught in the best learning 

conditions (i.e., 1:1 up to 1:3 tutor-student ratio) as opposed to larger group tuition. The unit 

structure, and volume and complexity of topics covered in intermediate accounting, places a 

premium on class contact time. Technology can enable higher education institutions to 

effectively respond to the challenge of growing cohort sizes while still being able to offer 

instructor feedback and guidance for a personalised learning experience (Boyce, 1999). ALRs 

can further scale the personalised learning experience to a 1:1 learning and teaching experience 

through tailoring activities and providing immediate and rich feedback (Smart Sparrow, 2018). 
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Students finding threshold concepts troublesome, should respond well when tutored one-on-

one or in small groups, where any misunderstandings can be identified and addressed at the 

exact point where the student is struggling. 

1.2. Research methodology 

A mixed-method research approach is used to collect and analyse data (Creswell, 1999; 

Johnson & Onwuegbuzie, 2004), including think-aloud protocols, reflections, interviews, 

surveys, questionnaires and focus group discussions. Student participants are recruited from 

intermediate financial accounting units from both undergraduate and postgraduate programs 

offered at a single university. Following Kern et al. (2014), think-aloud protocols and 

reflections are used in phase 1 to identify troublesome knowledge in the preparation of 

consolidated financial statements.  

Semi-structured interviews with experienced educators and industry stakeholders are used in 

phases 1 and 2 to gather information needed to identify and validate threshold concepts. The 

interview participants are purposively sampled for their experience in teaching consolidated 

financial statements or being involved in the evaluation of consolidated financial statements 

prepared by clients. Data triangulation with regards to the identification of threshold 

concepts in consolidated financial statements is achieved by using the data from the think-

aloud protocols combined with the data collected from interviewing educators and industry 

stakeholders. Personal biases are managed by presenting the results at three separate 

institutions. The Index of Learning Styles (Soloman & Felder, 1999) and a personal 

information survey are used to develop student personas.  

Qualitative data is collected through semi-structured interviews with academic staff involved 

in the development of other ALRs to develop an understanding of the process(es) that they 
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followed in developing the respective ALRs. Pre- and post-surveys and focus group discussions 

are used during the pilot study in phase 3 to identify changes in student perceptions of their 

knowledge, skills, and attitudes. To date, a review of the literature has not revealed a 

standardised survey instrument to evaluate the effectiveness of a learning intervention.  

1.3. Summary of results 

Chapter 2 - Student Think-Aloud Protocols 

The TAPs were effective to identify concepts in the preparation of consolidated financial 

statements that students experienced as troublesome or where it was evident that they had 

incomplete understanding of the topic. Not all these concepts were subsequently classified as 

threshold concepts, but their presence in the verbal reports was insightful. For example, the 

‘cost plus mark-up’ concept is widely used in business subjects to describe a pricing strategy. 

This concept posed a major hurdle for the TAP participants, yet it is not a concept typically 

taught in financial accounting.  

In the first TAP on “Business Combinations”, students struggled to determine the fair value 

of the consideration transferred, particularly when the consideration transferred included a 

non-cash component such as a patent or shares. In a similar vein, participants in the second 

TAP often ignored assets and liabilities not recorded in the subsidiary’s accounting records, 

such as internally generated intangible assets and contingent liabilities when establishing the 

fair value of the net assets acquired. This leads to the identification of a possible threshold 

concept: The identification of assets and liabilities acquired.  

In the second TAP, only a few participants considered the control criteria when assessing 

whether a parent-subsidiary relationship existed. Most participants looked for a majority 

equity ownership (which is not necessarily an indication of control). Furthermore, accounting 
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for changes in control also proved challenging. The second possible threshold concept is: 

Control. 

The final three TAPs suggested that participants did not fully grasp the concepts integral to 

the consolidation process. Participants confused the processes to account for direct and 

indirect investments (incorrectly recording subsidiary assets in the accounting records of the 

parent for an indirect acquisition). Furthermore, they struggled to verbalise how to work with 

information from different reporting periods (particularly adjustments to opening Retained 

Earnings), how to eliminate intragroup transactions, and how to account for non-controlling 

interest. Thus, the third possible threshold concept is: Consolidation.  

Observing the participants while they were producing their verbal reports, enabled the 

identification of situations where students failed to link key concepts in the preparation of 

consolidated financial statements to knowledge that they should have obtained in earlier 

accounting studies. For example, not being able to recall the entries to record purchases and 

sales of inventory meant they couldn’t verbalise the adjustments required to eliminate 

intragroup sales transactions. Another example is where they failed to link the fair value 

adjustments in the consolidation worksheet to the accounting principles in a prior topic on 

non-current asset revaluations. Participants also often ignored the tax effect of consolidation 

adjusting entries despite having studied deferred taxation in this unit. These observations not 

only informed the design of the ALR, but also identified another possible threshold concept: 

The Economic Entity.  

Chapter 3 - Threshold Concepts  

Given the emergent nature of threshold concept research, this thesis contributes to the body 

of research on threshold concepts in accounting by identifying the threshold concepts in the 
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preparation of consolidated financial statements. A rigorous process is used involving analysis 

of verbal reports from the TAPs and triangulating it with interviews with experienced 

educators and professional accountants (industry).  

The following threshold concepts in the preparation of consolidated financial statements are 

identified:  

1. The identification of assets and liabilities acquired. 

2. Control. 

3. The economic entity. 

4. Consolidation. 

Chapter 4 - Student personas 

Three student personas were developed prior to designing the ALR4. The motivation for 

developing student personas was to develop an understanding of the audience for whom the 

teaching intervention is developed. The student personas helped to put the students at the 

forefront of design decisions, rather than focusing exclusively on the technological features of 

the authoring platform.  

Chapter 5 - Adaptive Learning Resource 

Given the relative infancy of both adaptive learning and threshold concept theory as research 

areas in accounting, the lack of literature on the process to effectively guide and assist 

students in their mastery of discipline threshold concepts comes as no surprise. Research in 

 
4 The blogpost “Want to help students graduate? Make it personal” (Gates, 2018) prompted the use of student 
personas in this thesis. 
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disciplines other than accounting, such as engineering, shows a positive relationship between 

ALR’s based on threshold concepts and student performance in the unit (Khawaja et al., 2013).  

This thesis provides practical implications for various stakeholder groups involved in 

designing and developing learning and teaching activities. Firstly, accounting educators 

teaching consolidated financial statements can use the results from the TAPs (Chapter 2) to 

gain insight into the concepts in the preparation of consolidated financial statements that 

students find challenging (refer Table 2.5). Furthermore, accounting educators can use the 

threshold concepts in the preparation of consolidated financial statements (Chapter 3) to 

develop learning activities that enable students to become competent in preparing 

consolidated financial statements. Secondly, educators in general can adopt the approaches 

used in this thesis, such as student TAPs, threshold concepts and student personas, to develop 

student-centred teaching interventions in other complex topics in accounting as well as in 

other disciplines. For example, educators can use TAPs to gain insight into the disciplinary 

concepts in their subject that students experience as troublesome. Table 2.3 sets out 

considerations when designing TAP tasks. Educators can also use the process to identify 

threshold concepts (Chapter 3), which, in turn, can be used to evaluate and adapt learning 

and teaching activities and strategies to better support student learning in their respective 

disciplines. Educators wishing to better understand the students who are enrolled in their 

units can develop student personas (Chapter 4) to gain insight into the characteristics of the 

student cohort which will also help them to teach with more empathy. Thirdly, the results 

from this thesis are also relevant to other parties who are directly involved in the development 

of online learning resources, such as learning designers and eLearning authors. For example, 

the results from developing the ALR (Chapter 5) will be of interest to this stakeholder group. 

The instructional design considerations (Table 5.3) offer practical guidance when developing 
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an ALR. The use of multiple data sources to inform the design of the ALR should also be 

prioritised as it contributes to a richer learning resource.  

This thesis also contributes to the literature on teaching complex accounting concepts and to 

the development of online learning resources by demonstrating the use of various information 

sources to inform the design of an ALR. Firstly, there are few studies in accounting education 

that use TAPs to identify troublesome knowledge. Chapter 2 is the first study to explain how 

TAPs are used to identify troublesome knowledge in the preparation of consolidated financial 

statements. Secondly, despite a growing body of research in threshold concepts in disciplines, 

little research has been done to date in threshold concepts in accounting. Chapter 3 

contributes to the literature by being the first study to identify threshold concepts in the 

preparation of consolidated financial statements. Thirdly, Chapter 4 contributes to the 

accounting education literature by reporting on the use of student personas to develop 

personalised learning resources. Finally, this thesis makes an original contribution to the 

literature by approaching the problem of teaching a challenging accounting concept from 

three perspectives. Chapter 5 proposes that a discipline specific ALR, that incorporates the 

student view, threshold concepts and the benefits of educational technology, results in a more 

effective teaching intervention. 

This thesis proceeds as follows. The think aloud protocols are explained in Chapter 2. 

Threshold concepts are discussed in Chapter 3. The student personas are explained in Chapter 

4 as a precursor to Chapter 5, where the process followed to design and develop the ALR is 

explained. The thesis concludes in Chapter 6 where the limitations and implications of the 

research and avenues for future research are discussed. 
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CHAPTER 2 - Think Aloud Protocols 

Think Aloud Protocols 

The following paper, titled “Consolidating the student voice using think aloud protocols”, has 

been published in the Journal of Accounting Education and is permitted to be included in this 

thesis. 

2.1 Abstract 

This paper reports on the use of Think Aloud Protocols (TAPs) to identify the concepts in 

consolidated financial statements that students may find difficult to master. Consolidated 

Financial Statements is a topic taught normally in Intermediate Accounting that is known to 

pose a challenge to students (Murphy & McCarthy, 2010). In this study, we use TAPs to capture 

a participant’s immediate thoughts while performing tasks related to consolidated financial 

statements. TAPs offer the opportunity to hear the student’s voice in their strategies to solve 

a question and provide a unique insight into concepts, terminology and parts of the 

consolidation process that students may experience as troublesome. These insights will be 

used to develop a future project of an adaptive learning resource to support student mastery 

of threshold financial accounting concepts. This paper extends our understanding of the use 

of TAPs in Accounting and the research methodology employed in this paper could be applied 

to other teaching innovations. 

2.2 Introduction 

In this study, we use Think Aloud Protocols (TAPs) to capture participants’ immediate 

thoughts5 while they performed various tasks related to consolidated financial statements. 

 
5 In Ericsson and Simon (1980), this is referred to as ‘concurrent verbalisation.’ 
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The motivation for using TAPs is two-fold: first, to identify concepts in consolidated financial 

statements that participants find particularly challenging and, second, to inform the design 

of an online Adaptive Learning Resource (ALR) to support student mastery of threshold 

financial accounting concepts. Threshold concepts are concepts in a discipline that when 

understood, changes the way the learner thinks about a discipline. These concepts are 

regarded as ‘threshold concepts’, because until students ‘cross the threshold’ of understanding 

them, they are prevented from attaining a broader understanding of the accounting discipline. 

Meyer and Land’s (2003, p. 1) description that a threshold concept is a portal “opening up a 

new and previously inaccessible way of thinking about something,” is widely accepted as the 

definition of a threshold concept.  

Our study is set in ‘Business Combinations’ and ‘Accounting for Groups’, which include topics 

related to consolidated financial statements.6 The preparation of consolidated financial 

statements is an important topic in intermediate accounting, but is notoriously known as 

being a topic that students find particularly challenging to learn and educators find hard to 

teach (see e.g., Duangploy & Shelton, 2000; Kimmell, 1976; Luehlfing, 1995; Murphy & 

McCarthy, 2010; Howieson, Arthur & Bradbury 2019, personal communication). Students 

often struggle to grasp the underlying concepts due to such concepts displaying 

characteristics of troublesome knowledge, such as being foreign, complex, counter-intuitive 

or requiring unfamiliar language (Perkins, 2006). Students who fail to master these concepts 

will find it challenging to transform, integrate and apply their knowledge in practice.  

It may be argued that experienced academics should be able to identify potentially 

challenging concepts in consolidated financial statements by reviewing various student 

 
6 Business Combinations are taught at a second or third level at all the Go8 universities in Australia, and it is 
included in the content of a compulsory unit for both the CPA Australia and CAANZ programs. 
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assessment items. Meyer and Land (2003), however, noted that participants in their threshold 

concept study, who have long since mastered their discipline threshold concepts, struggled 

to “gaze backwards across thresholds” (Cousin, 2006, p. 5) in order to gain a student 

perspective again on the inherent challenges of the concepts. Kern et al. (2014) also reported 

that reconceptualising how students learn a specific concept, which incorporates an 

understanding of what they struggle with, can be challenging to a subject matter expert. Using 

TAPs in tasks based on consolidated financial statements provides insight into specific 

terminology, concepts and processes that the participants find troublesome. 

The significance of TAPs as a qualitative research method can be attributed to Ericsson and 

Simon's (1980) argument for the validity of verbal reports as a reliable source of data, provided 

that the task is focused on information currently available in the working memory. The 

approach is grounded in human information processing theories, which suggest that people 

mentally process information received (Roberts & Rosnov, 2006), so Ericsson and Simon’s 

(1980) model considers the cognitive processes required when verbalising thoughts in TAPs. 

What we think, remember, where and how those thoughts are stored, as well as whether we 

retain information and how we retrieve it are areas widely researched in disciplines such as 

neuroscience and education. In this project, the design of TAPs is appropriate, despite the fact 

that the cognitive processes in storing and retrieving the information are not integral to how 

we used the TAPs. Our observations of non-verbal cues during the TAPs, such as the 

participant hesitating while verbalising, supplement the verbal reports produced in this study.  

The TAPs further enable us to identify potential errors in the execution of tasks and to 

visualise student interactions in, for example, a smaller tutorial setting.   

Designing and developing an effective teaching intervention is resource intensive, requiring 

significant monetary and human investment. Kern et al. (2014, p. 101) noted that developing 
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their intelligent tutoring system required a “large up-front time commitment.” The TAPs 

contribute to a richer teaching intervention by providing information on the participants’ 

thoughts and interpretations of challenging concepts in consolidations. As is indicated in 

Figure 2.1 below, we view the TAPs as a crucial first step (Stage 1) in the research project that 

will develop an adaptive learning resource to support student mastery of threshold 

consolidated financial statements’ concepts. The data captured in the TAPs will inform Stages 

2 and 3 of the project. We used the verbal reports to assist in identifying key concepts in the 

topic that students find problematic by paying close attention to concepts that participants 

found particularly challenging to verbalise or areas where participants seemed to require some 

form of mediation or correction after observing signs indicative of a lack of understanding of 

those concepts. In Stage 2 of the project, we will test the identified troublesome concepts 

against Threshold Concept Theory.7 In the final stage of the project (Stage 3), we will integrate 

the data from the TAPs with other data sources to develop a rich and personalised learning 

experience in the ALR, for example by designing the activities and feedback loops in the ALR 

to address the aforementioned troublesome areas. We will also use the verbal reports to 

enrich the feedback in the ALR, especially in developing realistic distractors in questions, 

creating additional learning opportunities for students through the feedback loop and 

branching activities. 

 
7 A theoretical framework that enables lecturers to not only develop a new perspective on discipline-specific 
concepts students struggle with, but also to identify how those challenges can be “accommodated within the 
time and resource constraints” of delivering a unit (Meyer & Land 2003). 
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Figure 2.1. Stages in the research process 

 

This paper proceeds as follows. Section 2.3 briefly discusses the background to TAPs. Section 

2.4 provides an overview of the extant research in the area. Section 2.5 outlines the 

methodology adopted in this study and includes recommendations for the implementation of 

TAPs. Section 2.6 presents the results from the student TAPs. Section 2.7 concludes the paper 

and discusses the implications and limitations of the research and avenues for future research. 

2.3 Background to Think Aloud Protocols (TAPs) 

Ericsson and Simon (1980) distinguish between three forms of verbalisation procedures. The 

first is ‘Think Aloud’ or ‘Talk Aloud’ procedures, which require participants to verbalise what 

is in their working memory, also referred to as heeded information. A second approach, 

closely related to the first form of TAPs, is where participants are probed for information while 

busy completing a task. A third form of verbalisation, referred to as retrospective reflection, 

involves probing participants for information after completing a task. In defining their model, 

Ericsson and Simon noted a number of scenarios or factors that could potentially influence 

the accuracy and completeness of verbalised thoughts. The presence or absence of the factors 

in this study should not affect the appropriateness and usefulness of TAPs, as we do not use 
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the TAPs to document the cognitive processes in storing and retrieving information, but for 

the sole purpose of informing the design of the ALR. This study, following Kern et al. (2014), 

uses the second approach to document what the participants think while attempting business 

combination and consolidation questions rather than necessarily how they think (i.e. the 

actual cognitive processes, where the knowledge is stored and the processes followed to 

retrieve that knowledge).  

Thinking aloud while performing a task requires a participant to do two tasks simultaneously, 

i.e. performing the task (primary task) and verbalising his/her thoughts triggered by the task 

(subordinate task). Ericsson and Simon (1980, p. 218) state that in “favorable situations, the 

additional cognitive load imposed by the instruction to verbalise may be negligible.” The 

expectation is that, when solving an accounting problem, the two tasks should be highly 

interrelated; implying the verbal report produced by the participants in this study would be 

extremely useful to inform the design of the ALR.  

2.4 Literature review 

The literature review commences with the use of TAPs in Accounting. This is followed by a 

brief outline of the literature on adaptive learning in order to provide context for the 

application of the results. 

TAPs in accounting 

TAPs find their roots in psychological research methods but rose to prominence after Ericsson 

and Simon (1980) argued for the validity of verbal reports as a reliable source of data. A review 

of the literature reveals that TAPs are used extensively in disciplines such as education (e.g., 

Charters, 2003; Cotton & Gresty, 2006), sport (e.g., Eccles & Arsal, 2017), health (e.g., Fonteyn 

et al., 1993), and usability testing (Boren & Ramey, 2000). 
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Although the use of TAPs is less prominent in accounting research (Smith, 2011), different 

applications of TAPs were found in both the accounting and accounting education literature. 

In the accounting literature, verbal protocols were used (mostly during the 1980’s) to 

document the decision-making process and reasoning of participants, often to inform the 

development of different computer systems. For example, Bouwman (1985) used verbal 

protocol analysis, which incorporated TAPs, to document the decision-making process of 

accountants engaged in a financial analysis task. He then used the results from the verbal 

protocol analyses to inform the design of an expert computer system by identifying 

weaknesses in the decision-making strategies of the participants, as well as by exploring the 

differences between levels of experience.  

Larcker and Lessig (1983) used retrospective verbalisations as part of a mixed method research 

approach to model the decision-making of investors. Anderson (1985) found that more 

experienced finance decision-makers produced larger verbal reports (more verbalisations) 

than novice decision-makers did. Furthermore, verbalisations affected the efficiency of the 

task execution more for novice decision-makers than for experienced decision-makers. 

Anderson (1988) used verbal reports to document and compare the financial analysis process 

of professional and non-professional analysts for an initial public offering, as well as to 

document the decision-making process of financial analysts in performing an unstructured 

valuation (Anderson & Potter, 1998).  

In accounting education, TAPs were used in developing an intelligent tutoring system for cash 

flow statements (Kern et al., 2014). In the study, the authors attempted to understand how to 

support student mastery of the threshold concept of “accrual versus cash-based accounting,” 

which was deemed a requisite for grasping the “implicit interrelationships and complex 

interactions” between the Statement of Cash Flows and the other accrual-based financial 
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statements (Kern et al. 2014, p. 94). In reconceptualising how cash flow statements were 

taught to students, Kern et al. did not only perform a “comprehensive procedural overview” 

of the process of preparing cash flow statements, but also conducted five hour-long TAPs with 

students (p. 94). The TAPs enabled the researchers to identify how students solved the 

problems by having the participants verbalise what they thought and did as they progressed 

through a task. The results from both processes informed the problem design of the intelligent 

tutoring resource on cash flow statements. The Kern et al. study noted problems encountered 

by the students (which we also anticipated in this study), such as participants struggling with 

accounting terminology, participants feeling overwhelmed with the task (cognitive overload), 

not feeling confident about their answers, and seeking constant affirmation.    

Other uses of TAPs in the accounting education literature were to gather data on the use of 

online educational resources (much like usability testing). For example, Bouwman and Knox-

Quinn (1995) used concurrent and reflective verbalisations to document student decision-

making while developing an expert system in taxation. Handy (2005) used TAPs to capture 

participants’ experience while participating in computer assisted instruction.  

This study uses TAPs as a starting point to inform the design of an online learning resource. 

The TAP-results will be incorporated with other data sources such as various teaching 

materials and interviews with teaching staff. This will provide a richer and more personalised 

learning experience that will cater for a diverse student audience. 

Adaptive learning  

A review of the formal literature on adaptive learning shows that, like TAPs, it is hard to define 

and it has many applications. Definitions that are more descriptive are found in non-academic 

sources. Bilic (2015, par.3) defines adaptivity as the “adjustment of one or more characteristics 
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of the learning environment” and identifies three areas in which a resource can adapt: 

appearance/form, order/sequence, and guidance towards goal mastery. More recently, Posner 

(2017, par.3) offered a richer explanation, describing adaptive learning as “Imagine that you 

could give every learner their own personalized course, made specifically for their strengths, 

weaknesses, goals, and engagement patterns. Imagine a course that adapted in real-time to 

their activity and adjusted moment by moment to their performance and interest level. That’s 

adaptive learning.”  

The technological platforms available to develop ALRs and the developed lessons or resources 

vary greatly in sophistication. At the one end of the scale, such as suggested above by Posner, 

adaptive learning products offer a personalised learning experience and are resource-rich, 

possessing the functionality to branch at-risk students off to additional resources while fast-

tracking those students that have demonstrated mastery of the underlying concepts. These 

products usually produce sophisticated analytics on student performance, which are 

beneficial to the student, to the lecturer, and for further refining the resource. At the other 

end of the spectrum, very basic computer resources possess characteristics similar to the 

unsophisticated “drill-and-practice” systems described by Atkinson in 1968 (p. 225). 

In disciplines other than accounting, such as engineering (Prusty & Russell, 2011), strong 

evidence exists that adaptive learning has the potential to not only support student mastery 

of discipline-specific threshold concepts but to also improve student performance and 

enhance student satisfaction. Although research has been done on the impact of various 

educational computer resources on the learning outcomes of accounting students, such as the 

use of intelligent learning and assessment software (Baxter & Thibodeau, 2011), the effect of 

virtual learning environments (Chamizo-Gonzalez et al., 2015), and the use of online tutoring 

systems (Chan et al., 2016; Jackson & Cossitt, 2015; Potter & Johnston, 2006), the impact of 
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adaptive learning on student mastery of threshold concepts in consolidated financial 

statements has not been tested. In fact, research on the contribution by adaptive learning 

technology to the mastery of threshold concepts in general, is still relatively new (Mavroudi 

et al., 2017). 

2.5 Research methodology 

Recruitment 

This research project is set in a second year accounting unit8 at both undergraduate and 

postgraduate levels at a large Australian university and focuses on the topics of business 

combinations and the consolidation process. We recruited participants via a short video 

recording by a member of the research team that invited students enrolled in the intermediate 

accounting units to participate in the project. The video was shared on the respective LMS-

sites9 along with a link to a project sign-up sheet. In the recording, students were briefly 

introduced to the concept of threshold concepts in order to explain the context for the 

research project and the role of TAPs to identify potential threshold concepts in consolidated 

financial statements. ‘Accrual accounting’ was used as an example of a threshold concept in 

financial accounting, following research by Crispin et al. (2016) and Magdziarz (2016). 

Students enrolled in an intermediate financial accounting unit should also have been familiar 

with the accrual accounting concept from earlier accounting studies. Next, we used ‘control’ 

as one example of a troublesome concept in consolidated financial statements with the 

potential of being a threshold concept. Finally, we informed students of the logistical 

requirements of the project, namely five 30-minute TAPs, conducted over Weeks 7 – 11, with 

 
8 Student enrolments for Semester 2, 2018: 341 undergraduate students; 51 postgraduate students. 
9 The university uses Blackboard as its Learning Management System (LMS). 
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a small gift as recognition for the time involved in participating in the project. The response 

was encouraging, with 41 students registering an initial interest to participate in the study.10  

Pre-task orientation and research group participants 

An orientation session, which was also recorded and published to the LMS-sites, provided 

more information about the project to all interested students. Prior to the orientation session, 

we emailed the required Human Ethics documentation to the students.  

At the orientation session, the research team explained that the project would develop an 

online resource that adapts to students’ responses, offering a personalised learning 

experience. The purpose of the TAPs was to capture the students’ voice in the design and 

development of the online resource. 

Next, we explained the concept of TAPs to the students. Students were informed that the 

research team was interested in their thoughts while attempting questions related to 

consolidation concepts, i.e. “What do you say to yourself?”. It was also explained that they 

should pretend that the researcher is not present in the room, and not to worry about the 

accuracy of their answers or the correctness of their language. The presenter then proceeded 

to ‘think aloud’ the process to fill a stapler, illustrating what is meant by ‘thinking aloud’. More 

information on the logistical aspects of the project were provided, such as the days the TAPs 

were scheduled and the fact that only 12 students will be selected to participate (based on 

certain characteristics to ensure a spread of students). It was also emphasised that 

participation in the project will not impact their performance in the formal assessment for the 

unit, apart from the potential upside of being involved in additional revision activities. Finally, 

we handed the students copies of the Participant Information Form and the Participant 

 
10 27 undergraduate students; 14 postgraduate students. 
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Consent Form. Table 2.1 displays the characteristics of the research group with a spread across 

gender, postgraduate, undergraduate, international and domestic students.  

Table 2.1. TAP research group 

Gender  Level  Citizenship 

Male 6 50%  Postgraduate 4 33%  Domestic 2 17% 
Female 6 50%  Undergraduate 8 67%  International 10 83% 

Total 12 100%  Total 12 100%  Total 12 100% 

 

The participants’ distribution is biased towards international students for whom English may 

be an additional language, with 83% identifying as international students. This is consistent 

with Crispin et al. (2016) reporting that 77% of students were international students with 

English as an additional language in a study performed at the same institution. More than half 

of the international university students graduating from Australian universities are from 

business schools (ABDC, 2019). In particular, there are many international students doing 

accounting in Australia. In 2012 it was reported that international accounting students were 

almost three times the number of domestic students (Tadros & King, 2014), a distribution that 

has probably not changed greatly since then. The fact that a large proportion of participants 

in this study were international students does not compromise, and indeed enriches, the use 

of the verbal reports in this study, in both adding diversity as well as providing a demographic 

proportionality which approximately corresponds to the target groups who will use the 

resulting ALR.  

Following the study in Kern et al. (2014), we used the TAPs to collect data on challenging 

concepts in the topics of Business Combinations and Consolidated Financial Statements. 

Although performance in a pre-requisite subject will affect student performance in the 

subsequent unit, the observations from the TAP were not intended to explain student 
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performance in intermediate accounting, but to inform the development of the ALR, and, 

consequently, we did not control for prior performance. 

TAP scheduling 

At the university, the topics of Business Combinations and Consolidated Financial Statements 

account for four to five weeks (undergraduate: 5 weeks, postgraduate: 4 weeks) of a 12 week 

semester. In the undergraduate unit, the teaching involves a 2-hour lecture and a 1-hour 

tutorial, whereas the postgraduate unit is delivered by weekly seminars of three hours each. 

The weekly tutorials guided the timing of the respective TAPs, with each TAP scheduled for 

the week following the relevant tutorial week. Table 2.2 summarises the scheduling of the 

TAPs in relation to the timing of the teaching of the topics.  

Table 2.2. Scheduling of TAPs 

Topic 
Undergraduate Postgraduate 
Lecture Tutorial TAP Seminar TAP 

Weeks 

Business combinations 4 5 711 4 7 
Controlled entities 5 7 8 5 8 
Wholly owned entities 7 8 9 7 9 
Intragroup transactions 8 9 10 8 10/11 
Non-controlling interest 9 10 11 -12 - 

 

Research in TAPs suggests that automated thought processes will result in incomplete verbal 

reports (Ericsson & Simon, 1980). It is highly unlikely that the participants’ thought processes 

will be automated by the time the TAP is performed, as, firstly, the participants would not 

have had the opportunity to practice the process repeatedly, and, secondly, the complex 

nature of the topics included in consolidated financial statements suggest that it is unlikely 

 
11 The first TAP was scheduled one week later to accommodate the mid-semester exam in Week 6. 
12 Accounting for non-controlling interest is not taught in this postgraduate unit, and the fifth TAP for the 
postgraduate students will be based on the components of the TAP questions that relate to the topics covered 
in the other weeks. 
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that the thought processes will be automated, even for experts. Consequently, the scheduling 

of the TAPs was deemed suitable to capture the participants’ immediate thoughts while 

participating in the TAP.  

The think aloud task 

Fundamental principles from the work of Ericsson and Simon for conducting TAPs have been 

summarised by Boren and Ramey (2000) and are incorporated in the design of the TAPs for 

this study. The TAP questions are similar to the questions covered in classes and are selected 

to address specific concepts in each topic. Refer to Table 2.5 in the results section for the 

concepts covered in each TAP. These concepts were identified based on the learning outcomes 

for each topic and were confirmed with the other members of the research team and with the 

teaching staff involved in the units. 

In response to the observation by Charters (2003, p. 72) that cognitive overload can be 

prevented by breaking down tasks into “shorter units,” the think aloud tasks were restricted 

to only a few transactions or scenarios, presented one at a time. We also instructed 

participants that if more than one transaction/scenario were included in a question, they had 

to verbalise their thoughts per transaction or scenario, before moving on to the next question. 

The effects of a challenging topic on the quality and completeness of verbal reports were 

evident in the final TAP where the undergraduate participants attempted a question on 

Control Premium and Non-Controlling Interest. Almost all participants struggled with this 

topic resulting in the verbal reports being incomplete.  By observing the participants and 

noting their actions, the researchers still managed to gather useful data for the design of the 

ALR. 
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In terms of the actual set-up of the TAPs, the observer sat next to the participant as opposed 

to opposite, as sitting next to the participant is deemed less intimidating and results in more 

complete verbal reports. TAPs were also audiotaped rather than videotaped, once again 

making it less intimidating (Charters, 2003). At the first protocol, the observer gave 

participants a lollipop and asked them to think aloud the process in removing the wrapper 

from the lollipop. The purpose of this step was to ensure that the students were more at ease 

when verbalising their thoughts.  

We provided the participants with the following environmental supports: a printed copy of 

the question, blank pages, a pencil, calculator and highlighter. Charters (2003, p. 72) noted 

that “higher-level thinking” is achieved when “environmental supports” are offered (she 

provided written texts for a language TAP), but the participants in this study were reminded 

of the importance of continuously verbalising all their thoughts. In order to further enhance 

the quality of the verbal reports, and to reduce the risk of influencing the participant’s 

thoughts, the observer took informal notes to supplement the verbal data and was mindful of 

any excessive probing apart from a reminder to “keep talking” or “what are you thinking?” 

when a participant fell silent.  

Two international participants were particularly concerned about their ability to express their 

thoughts in English, but the observer reminded participants not to worry about correct 

grammar and other language conventions and to highlight any terminology or concepts that 

they found troublesome.  

Using TAPs is a novel data source to inform the design of an online learning resource. Table 

2.3 includes some practical recommendations from the use of TAPs in this study that may be 

relevant to other parties interested in using TAPs. 
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Table 2.3. Considerations when designing the TAP task 

Considerations Recommendations when using TAPs  
to collect verbal reports from students 

Primary and subordinate tasks  
If the additional cognitive load of the primary task (the task being performed) overshadows 
the subordinate task (the task of verbalising thoughts), it may compromise the 
completeness of the verbal report (Ericsson & Simon, 1980).  

Separate the primary task into smaller subtasks. 

  
Working memory, Abstract thoughts & Probing  
Only thoughts available in the working memory will be verbalised (Ericsson & Simon, 1980). 
 
Consider the abstractness of the thoughts involved in the performance of the task. More 
abstract thoughts require a higher level of recoding before being verbalised and may affect 
the completeness of the report (Ericsson & Simon, 1980).   
 
Too much probing or too specific probing can compromise the usefulness of a verbal report 
as it has the potential to significantly interrupt the respondent’s thought process (Boren & 
Ramey, 2000). 

If the objective is to identify concepts students find troublesome, the timing of the TAP 
is important. If too much time has lapsed since a student was introduced to a new 
concept, students may not be able to recall the information required to perform the 
task. Furthermore, once a student has mastered a concept it may not be possible to 
identify what he/she initially found problematic. 
Do not interrupt participants’ normal thought processes by unnecessary probing. 
Do not collect opinions or request participants to draw conclusions. 
Detailed instructions should explain what the participant is required to do.  
Once the protocol commenced, the observer should only prompt the participant to 
“keep talking” if he/she falls silent or where it may be required to clarify verbal data. 
The observer should write down his/her observations while the participant completes 
the task, e.g. noting hesitance or when a participant refers back to earlier parts of the 
task. 

  
Written reports  
Written reports are less complete than verbal reports (Siweira, as cited in Ericsson and 
Simon (1980)). 

Prompt students to keep talking even if ‘environmental supports’ such as printed 
material are provided (refer section 4.4). 

  



31 
 

Considerations Recommendations when using TAPs  
to collect verbal reports from students 

Protocol session  
Participants will often feel intimidated in the protocol and the observer should attempt to 
put the participant at ease. 

Run a pilot test, before running the actual protocols. 
Most people will feel intimidated when expected to verbalise their thoughts. Give the 
participant an opportunity to practice verbalising his/her thoughts, e.g. by requesting 
him/her to verbalise while performing a simple task such as unwrapping a lollipop or 
ask the participant to respond to some demographical questions. 
Tell the participant to act as if he/she is alone in the room speaking to him/herself. 
Instruct the participant not to explain the concept/process to the observer. 
Audiotape rather than videotape the protocol. 
The observer should sit next to the participant, rather than opposite. 
The observer should dress down for the protocol. 
If the objective is to identify problematic concepts, provide a highlighter and request 
the participant to indicate troublesome concepts and/or vocabulary. 
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Pilot test 

A pilot test was performed by running the five TAPs over three sessions with the unit 

coordinator of one of the intermediate accounting units at the university (“pilot participant”). 

The pilot test was conducted in a similar set-up to the student TAPs, e.g. the pilot participant 

was seated next to the researcher, the sessions were audiotaped and the same environmental 

support were provided. 

Conducting the pilot test was valuable from a practical point of view. As a result, some changes 

were made to the TAP-tasks, for example the second question in TAP#1 was removed as two 

questions were deemed excessive, the second question in TAP#2 was replaced by a question 

better suited to address the desired troublesome concept and the instructions of some of the 

TAP-tasks were simplified so as not to cause a language barrier in the execution of the student 

TAPs. Furthermore, the pilot test allowed the researcher and the pilot participant to discuss 

the typical problems students experienced and the key focus areas in each topic.  

Student TAPs 

Twelve students participated in the weekly TAPs over the five-week project. Table 2.4 

summarises the characteristics of the twelve participants.  
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Table 2.4. TAP participant characteristics 

Participant Gender Under/postgraduate Citizenship 

A Male Undergraduate Domestic 
B Female Undergraduate International 
C Female Undergraduate International 
D Male Undergraduate Domestic 
E Female Undergraduate International 
F Female Undergraduate International 
G Female Undergraduate International 
H Male Undergraduate International 
I Male Postgraduate International 
J Male Postgraduate International 
K Male Postgraduate International 
L Female Postgraduate International 

 

Verbalising thoughts while busy performing a task is not the same as verbalising the steps or 

actions taken while executing the task, and some students struggled to verbalise only their 

thoughts. Regardless of the level of sophistication of the verbal reports, all sessions provided 

insight into the students’ strategies, approaches and struggles in answering the respective 

questions, as well as the concepts or parts they found most troublesome. We will use these 

observations in the third stage of the project to inform the design of the ALR. 

While designing the TAP-tasks, care was taken to break down the task into shorter questions 

to prevent cognitive overload (Charters, 2003). The fact that the questions looked somewhat 

different to the lecture examples and tutor questions posed a problem to some participants 

“because this is not so familiar with former questions" (Participant B). 

The success of the TAPs hinged on the researchers establishing a trust relationship with the 

participants and, generally, as the participants became more at ease, the quality of the verbal 

reports improved. The researcher was intentional in establishing this trust relationship, by 

being respectful to participants, doing a quick review for each participant at the end of each 

protocol and providing detailed feedback at the end of each week. Furthermore, the research 



34 
 

team was not involved in teaching any of the units. Eleven participants completed all five 

protocols and one participant completed the first four protocols but could not participate in 

the final protocol due to family commitments. 

2.6 Results 

Consolidated financial statements are often taught with a focus on the mechanical 

consolidation process rather than an understanding of the conceptual underpinning of the 

process (Luehlfing, 1995). If students focus on the procedure rather than conceptually 

understanding consolidated financial statements, they will find it difficult to understand the 

complex accounting issues they need to consider in the preparation of consolidated financial 

statements (Francis, 1979; Murphy & McCarthy, 2010; Lubbe, 2019, personal communication; 

Spiller, 1962). In Table 2.5, we identify the focus areas for each TAP by first listing the task 

requirements. We then note, for each TAP, the concepts and themes that we observed which 

created the greatest challenges for students. It was evident from these observations that 

students often lacked an understanding of the conceptual underpinning of the consolidation 

process. We summarise the results in Table 2.5, followed by a detailed discussion of our 

observations from each TAP. 
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Table 2.5. Focus area per TAP and results 

TAP Topic 
Aspects students were required to address in 
the task Challenges / Concepts experienced as most troublesome13 

 

General observation 

 

Articulation:  
We observed that participants in general found it hard to articulate their 
thoughts. This emphasises the importance of developing communication skills 
in accounting students to enable them to better verbalise their thoughts.  

 Business Combinations:   

1 Acquiring the net assets of a 
business 

Prepare an acquisition analysis for the acquisition 
Prepare the journal entries to record the 
acquisition 

Consideration transferred: 
The fact that the consideration transferred is calculated at fair value 
(conceptual issue) 
Calculating the fair value of the consideration transferred components 
(procedural issue) 
Interpreting share-based payment as part of the consideration transferred 

 Consolidations:   

2 Control and Controlled Entities Discuss the classification of an investee as a 
subsidiary 
Evaluate whether an investor has control 

Control: 
Understanding the concept of control (only considering voting rights as an 
indication of control) (conceptual issue) 

3 Wholly owned entities - 
Consolidated Equity 

Prepare an acquisition analysis for the acquisition 
Prepare the BCVR-entries14 at acquisition date  
Prepare pre-acquisition equity entries at 
acquisition date 

Consolidated entity: 
Understanding the difference between a direct acquisition (TAP#1) and an 
indirect acquisition (TAP#3) (conceptual issue) 
The ‘economic entity’-concept and the process to account it (conceptual issue) 
How to account for changes in control, e.g., prior investment in subsidiary 
(before controlled) (conceptually not understanding different long-term 
investments) 
Consolidation process: 
Some participants replicated the mechanical process (as long as the format 
was similar to the tutorial questions), but could not explain the process 
(conceptual issue) 
Dealing with information from different reporting periods (dates) 
(conceptually not understanding opening Retained Earnings) 

 
13 We identified in brackets, where appropriate, whether students struggled to understand the conceptual process or whether it was more a lack of understanding the 
procedural process. This will influence the design of the content and activities in the ALR. 
14 See footnote 18. 
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TAP Topic 
Aspects students were required to address in 
the task Challenges / Concepts experienced as most troublesome13 

Not matching consideration transferred with FVINA15 distorts goodwill 
(procedural issue) 
How to deal with shares being bought cum div (conceptually not 
understanding what is acquired) 
Unrecorded assets and liabilities in the subsidiary that should be recognised in 
the group (conceptually not understanding what is acquired) 

4 Intragroup transactions - 
Adjusting for intragroup 
transactions 

Prepare the consolidation worksheet journal 
entries to eliminate the effects of intragroup 
transactions at year-end 

Intragroup transactions: 
Understanding what the initial transactions were in the respective legal 
entities (lack of understanding of introductory accounting principles16) 
Intercompany balances, e.g., dividends, are often overlooked (conceptual 
issue) 
Cost plus mark-up when selling inventory intragroup (procedural issue) 
Unrealised profit in beginning inventory (conceptual) 

5 Non-controlling interest Prepare the acquisition analysis 
Prepare the pre-acquisition equity entries at 
acquisition date 
Pre-acquisition equity entry for the parent in 
subsequent period 
Prepare the acquisition analysis and pre-
acquisition equity under the full goodwill method 

Accounting for NCI: 
Difference between partial and full goodwill method (conceptual issue) 
Difference between elimination of parent’s share of subsidiary’s equity and 
recognising NCI (conceptual issue) 
Lack of understanding of the accounting equation and basic accounting 
journals (refer to footnote 15 above)  

 
15 Fair Value of Identifiable Net Assets. 
16 The ALR will include a branching activity to revise basic debit/credit journal entries and the basic accounting equation. 
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TAP#1: Business combinations17 

Participants who understood the purpose of the acquisition analysis were quick to identify 

the assets and liabilities acquired, the consideration transferred and to calculate a goodwill 

figure. Most of the undergraduate participants’ strategy for performing the acquisition 

analysis was similar to Participant F:  

I remember the lecturer saying that if you get stuck, start with (sic) the three steps. The first 

one, the first one being net assets, net identifiable assets and liabilities. Let me write down 

what I know. The first step I have to identify the assets and liabilities. The second step is to 

calculate the consideration. Third one being if we have goodwill or, goodwill or it's a bargain. 

Many participants verbalised thoughts related to the fact that net assets are acquired at fair 

value, but some were unsure whether the consideration transferred should also be at fair 

value. Very few participants identified that the ‘other asset’ (a patent) in the consideration 

transferred had to be revalued to fair value before being transferred to the seller and that it 

was part of the consolidation adjusting entries. 

The patent was carried in the records of Pops Limited at $350 000 but was considered to have 

a fair value of … so actually we …fair value…$1 million. We may disregard the book value. Oh, 

hold on, before we actually transfer, I may have to revalue this. Right? [Participant A] 

TAP#2: Control and controlled entities 

IFRS 10 (IFRS 2011.06) states that “an investor controls an investee when it is exposed, or has 

rights, to variable returns from its involvement with the investee and has the ability to affect 

those returns through its power over the investee.” Most participants were of the opinion that 

 
17 The TAP questions are included in Appendix A. 
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equity ownership determined whether a parent-subsidiary relationship exists, e.g. Participant 

K said “it’s the shares, its more than fifty percent, its control” and Participant B commented “I 

think because X owns 60 per cent it's more than 50 per cent so I think Y is a subsidiary of X, but 

I'm not sure because uhm it is too easy.” Only a few participants referred to the control criteria 

or related ideas.  

40% against 35% of the votes. So, in that case, every decision that they decide to make or put 

forward, is gonna go through in that sense yes, they control Tweety. I think there are three 

conditions to have control. The one is power, I think, substantial power, uhm, ability to 

change or receive varied returns, I think, and uhm ability to influence those returns. 

[Participant A] 

It was evident from subsequent discussions that participants would probably conclude that a 

parent-subsidiary relationship exists in all cases where there is a majority shareholding. We 

suspect that students will struggle to interpret control issues where other factors negate a 

material or majority equity ownership, e.g., where an investor cannot direct the relevant 

activities of an investee. 

TAP#3: Consolidated equity 

Some participants struggled to differentiate between a direct business combination (acquiring 

the net assets of another business) and an indirect business combination (having the ability 

to direct the activities of another business and subsequent control of another business), which 

require the preparation of consolidated financial statements. Consequently, some participants 

attempted to record assets acquired instead of recording the consolidation adjusting entries. 

Participant A commented that he thought, with reference to the consolidation adjusting 

entries in general, “…this all was done in the parent accounts.” 
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Although participants seemed more familiar with the process of preparing the acquisition 

analysis than in TAP#1, they struggled with the fair value adjustments required for the 

identifiable net assets. One participant deducted the book value of liabilities from the book 

value of assets with no further adjustments, and most participants did not consider adjusting 

the carrying value of property, plant and equipment prior to processing the BCVR-entries18. 

Most participants ignored the software asset (the subsidiary expensed all research and 

development costs) and the contingent liability on consolidation.  

The fair value of the consideration transferred, in particular including the prior interest at fair 

value, proved troublesome to most participants, with Participant A saying “I am not sure about 

this value”. Participant D deducted the fair value of the initial investment from the share 

capital of the subsidiary. Participant E disregarded the initial investment, “10% of the shares 

in Finn Ltd use a fair value method ... uhm it will have nothing expect effect on this part. Yip.” 

Some students noted the fact that the shares in the subsidiary were bought cum div, but did 

not necessarily know what to do with the information, whereas others skipped over the fact 

and omitted it from their answer.  

Observing the preparation of the at-acquisition journal entries indicated that some 

participants did not link this topic back to the principles covered in other topics, such as basic 

double-entry accounting, asset revaluation and tax effect accounting. Participants C and J, for 

example, only used the book value of assets and liabilities in the acquisition analysis. 

Participant K had no understanding of the concept of ‘revaluation’ in the context of adjusting 

book values to fair value.  

 
18 The recommended textbook at this institution uses a Business Combination Valuation Reserve account to 
facilitate the fair value adjustments in the consolidation worksheet. As a result, students prepare BCVR-entries 
as part of the consolidation process. 
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TAP#4: Intragroup transactions 

This topic proved to be the most challenging. Possible reasons were that participants had not 

mastered the concepts from the previous topics and/or did not fully grasp the consolidation 

process. Intragroup transactions also have many possible scenarios and students often only 

memorise the adjustments, lacking a deeper understanding of the concepts. Participants D 

and G, for example, used “Sales” and “Cost of Sales” to adjust for furniture, a non-current asset, 

sold in an intragroup transaction. Participant F used “Sales” to eliminate “Dividend declared.” 

It was surprising that a concept that was not a focus of this task posed a major hurdle for many 

participants. The concept of ‘cost plus mark-up’ and whether the stated amount in the 

intragroup transaction represented the cost or selling price interrupted the verbalisation 

process of most of the participants. Only three were able to correctly calculate the cost price.  

Participants found it hard to interpret dates and information presented on different dates or 

related to different reporting periods, for example unsold inventory in the beginning 

inventory. Only two participants correctly adjusted the unrealised profit in beginning 

inventory against Opening Retained Earnings with Participant F exclaiming, “I’m getting 

confused!”  

Participants generally had a better understanding of adjusting intragroup transactions 

relating to the current year, but still found some parts challenging. For example, Participant 

D struggled to identify the credit entry to adjust for intragroup inventory sales in the current 

period, verbalising “what is the other entry? Is it inventory again? But there’s no more inventory, 

so …. We just be using the sales and the cost of sales and the profit … uhm”. Participant J thought 

that no consolidation adjusting entry was required for inventory sold in the current period, 

noting that “Mathilda [subsidiary] already sold all these items to the external entity … uhm … it 
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shouldn't be influenced the P&L statement, the Profit and Loss Statement, and it didn't need to 

make any adjustments, intergroup adjustments.” 

Another concept that participants struggled with were intragroup dividends. Participants 

either ignored the dividend transactions, used the subsidiary’s dividend revenue or eliminated 

only the dividend asset and liability and not the dividend revenue and dividend paid or 

declared. 

Similar to our observations in TAP#3, some participants failed to link certain concepts back 

to principles covered in other topics. For example, Participant C tried to calculate the deferred 

tax effect of an intragroup sale of inventory in the current period where the inventory was 

sold to third parties by the end of the period. In this case, the participant did not link the 

deferred tax effect back to what was explained in an earlier lesson on Deferred Tax. 

TAP#5: Non-controlling interest (NCI) 

For the final TAP, we used two different tasks. Undergraduate students study ‘Non-

Controlling Interests’ in the intermediate accounting unit, whereas postgraduate students 

study it in a later accounting unit. The postgraduate participants completed another task on 

‘Intragroup transactions’ and the results were incorporated in TAP#4 above. 

The completeness and quality of verbal reports for this topic were lower than the other TAPs, 

but the observer managed to gather data for the design of the ALR by observing the 

participants. Participants that attempted both the partial and full goodwill methods had a 

general understanding of the difference between the two methods but struggled with different 

parts of the goodwill calculations.  
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Then you see if it's a Goodwill or a bargain purchase and may be calculated if we are paying 

any control premium …. But that happens in full goodwill (sic) method because in full 

goodwill method we go the market and (sic) consider what the marketers uhm what the value 

of the company is in the market and what we are paying for and why we are paying (sic) extra 

for the goodwill and for the control premium. Not for full GW method and for partial goodwill 

method we don't go to the market, we don't see the market value, we just calculate how much 

the company is actually worth and how much we are paying and what is the share for the 

NCI, the non-contributing interest. Okay. [Participant F] 

Some participants omitted the NCI-entries from the consolidation adjusting entries, not 

realising that recording the NCI means that part of the subsidiary’s equity is included in the 

group’s equity figure. Participants were uncertain when to use 100% or 75% (the equity share 

of the parent company) in the goodwill calculation.  

Participant reflections 

The participants were requested to reflect on their experience participating in the TAPs. 

Appendix B contains the questions included in the reflection. 

It is not surprising that a number of participants said that they signed up for this project to 

“have a better understanding of this subject”. Participant D wrote that the TAPs are “the best 

way to make student understand difficult topic. By helping them with a guide when they are 

facing questions,” probably referring to the review by the researcher at the end of each session.  

The majority of the participants said that “Intragroup transactions” were the most challenging 

topic. In particular, participants noted that adjustments relating to prior periods were 

difficult.  
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Participants noted a deeper understanding of the consolidation process as one of the benefits 

of participating in this project. Participant D wrote that he had a “better understanding on the 

process of how a transaction will flow through when there is a consolidated financial statement,” 

Participant H said he “learned and understand deeper about the nature and concept of Business 

Combinations” and Participant I said he understands “the essential business combinations is 

control and business combination can occur through acquitted share or net assets of a 

company.” Participants also developed a better exam technique, for example Participant A 

noted to “read the question thoroughly,” Participant E noted “skills on doing exercise” and 

“structure of doing question” and Participant H wrote that he “learned many details which are 

easy to be ignored, such as tax effect, cost mark-up method, etc.” 

When the researchers prompted the participants whether they had any suggestions for 

teaching the topic in the future, it was interesting to note that there was a common desire to 

have a deeper understanding of the concepts rather than just being taught the mechanics. 

Participant G, wrote that during tutorials theory was revised which meant “no time for tutorial 

question because some tutorial questions is tricky and it's hard to work out by myself even 

though with answer” and in lectures “because the limitation of time, lecturer always go through 

really quick and brief with the latter part, so if there are some tricky part included, she can't talk 

more with it and just briefly explain.”  

The above reflections are encouraging in terms of the potential benefits of the ALR for other 

students. The perceived benefits of the ALR will be tested in stage 3 of the project.  
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2.7 Conclusion 

TAPs were used effectively in this study to reconceptualise how consolidation concepts are 

best taught to students (Kern et al. 2014). They captured the thoughts of participants 

concurrently while completing tasks on consolidations. Where verbal reports were 

incomplete, the observations were useful to identify the concepts participants found 

troublesome.  

TAPs can bring to facilitators’ attention issues that students find troublesome but that would 

probably go undetected in a class set-up or when only reviewing assignments and 

assessments. The findings in this paper may be of interest to staff responsible for teaching 

intermediate accounting. 

Designing an effective ALR that has the ability to offer a personalised learning experience 

requires a significant investment of resources. The effectiveness of the resource will be 

compromised if it fails to address the real problems experienced by the students in mastering 

the troublesome (some of which may be threshold) concepts in consolidations. The use of 

TAPs as a tool to capture the student voice in the development of an online ALR, as opposed 

to the more traditional approach of using it to capture the user experience in the usability 

testing of software, may significantly enhance the success of the ALR. This paper contributes 

to the literature on the use of TAPs by providing practical recommendations to faculty for the 

implementation of TAPs. The findings from this study may also be relevant to parties 

interested in the development of other ALRs.  

Using TAPs to inform adaptive learning is a new area of research, especially in the financial 

accounting discipline, but have the potential to transform educational practices. The research 

methodology employed here could be extended to inform the design of other teaching 
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innovations e.g., flipped classrooms, problem-based learning, and research-led teaching. In 

the next phase of the project, we intend to test the concepts underlying consolidated financial 

statements against Threshold Concept theory. In this study, we have focused on troublesome 

concepts related to consolidated financial statements. Future research will involve the 

identification of threshold concepts and testing the effectiveness of an ALR to support student 

mastery of a range of threshold concepts. 

Our research method described in this paper allows us to capture the student voice in a unique 

way to inform the design of a learning resource, but as with any other research method, it has 

its limitations. First, due to the abstract and complex nature of the concepts covered in 

consolidated financial statements, there is a possibility that the information retrieved from 

memory during the TAPs, may be incomplete. Second, the fact that a large proportion of 

participants in this study were international students for whom English may be an additional 

language makes the results less conclusive as observations of challenging concepts may be 

attributable to a lack of proficiency in English language or a lack of confidence rather than a 

lack of understanding the concepts. Third, most TAP-tasks were structured similar to tutorial 

questions, which meant some participants could perform the mechanical task but not support 

it with complete verbal reports. Fourth, due to the time demand to run TAPs, only certain 

aspects of the consolidation process were included in the tasks. Finally, once again 

attributable to restrictions related to time and cost of this research method, the sample size 

was small and may not be representative of the cohort.   
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CHAPTER 3 - Threshold Concepts 

Threshold Concepts 

3.1. Introduction 

Consolidated financial statements19 is a topic typically offered in intermediate or advanced 

financial accounting units. As mentioned in Chapter 1, this topic has been identified as a 

challenging topic for students to learn and for academics to teach (see e.g., Duangploy & 

Shelton, 2000; Kimmell, 1976; Luehlfing, 1995; Murphy & McCarthy, 2010; Howieson, Arthur 

& Bradbury 2019, personal communication). 

Threshold concept theory suggests that a conceptual framework might enable lecturers to not 

only develop a new perspective on discipline-specific concepts students struggle with, but also 

to identify how these challenges can be “accommodated within the time and resource 

constraints” of delivering a unit (Meyer & Land, 2003). Threshold concepts transform a 

student’s disciplinary understanding and help students develop a new perspective on a topic 

or concept. A student who has mastered threshold concepts will likely not only understand 

the topic but will also be able to transfer the knowledge to other topics or areas. A threshold 

concepts-based pedagogical approach is student-centred and focuses on improving the 

student learning experience.  

This thesis designs and develops an adaptive learning resource (ALR) that can be used in the 

accounting classroom to support student understanding of threshold concepts. The process 

followed to identify and validate threshold concepts in the preparation of consolidated 

financial statements is explained in this chapter. These threshold concepts are used in the 

 
19 Financial statements for a group of entities. 
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following phase of the project to inform the design of the ALR. This chapter proceeds as 

follows: background on the theory of knowledge, conceptual understanding, and concept-

based curriculum models are provided in section 3.2. The development of Threshold Concept 

Theory (TCT) and how it interacts with learning theories and curriculum development are 

discussed in section 3.3. In Section 3.4, the term ‘threshold concept’ and its various features 

are discussed to provide the context for identifying and validating threshold concepts in this 

thesis. The process used to identify threshold concepts in the preparation of consolidated 

financial statements is explained in section 3.5 and the identified threshold concepts are 

outlined in section 3.6. The conclusion in section 3.7 includes suggestions for future research. 

3.2. Conceptual Knowledge  

Knowledge and how it is acquired are areas widely researched in fields such as education, 

psychology, and neuroscience. Over the years, many learning theories such as behaviourism, 

cognitivist constructivism, social and situated learning, and experiential learning (IBE-

UNESCO, 2016; Stewart, 2012) have emerged proposing different explanations for how 

learning occurs. The impact of learning theories on the design of the learning resource is 

discussed in Chapter 5.  

At the core of this thesis is the desire to improve student learning and curriculum design. 

Curriculum design is concerned with what a student should learn and refers to the process of 

organising learning and teaching elements within a course. It aims to identify the appropriate 

level of knowledge required in a specific topic and unit. Renzulli (1988) identifies three levels 

of knowledge from earlier work by James (1885): knowledge-of (awareness level), knowledge-

about and knowledge-how. It was observed in the TAPs that students who only had an 

awareness of the concepts in the preparation of consolidated financial statements (i.e., 

knowledge-of level) could not produce comprehensive verbal reports (Schönfeldt et al., 2020) 
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and these students were likely to revert to rote learning. In terms of the Threshold Concept 

framework, these students will remain in a pre-liminal phase. Students who produce more 

complete verbal reports have a more advanced level of understanding of the topics 

(knowledge-about level). Renzulli (1988, p. 300) describes knowledge-about as building on 

“remembering and recalling” to also include “distinguishing, translating, interpreting, and 

being able to explain a given fact, concept, theory or principle”. Knowledge-about therefore 

requires a conceptual understanding of a topic. This thesis suggests that a curriculum model 

which incorporates TCT will enable students to have a more advanced understanding of the 

topic (i.e., knowledge-about). Renzulli (1988) further describes knowledge-how, the third 

level of knowledge, as when a person can make new contributions to a discipline. Although 

students in an intermediate accounting unit will not yet be contributing to new research in 

the discipline, a simplified view of knowledge levels suggests that the learning resource can 

help a student to progress to knowledge-how by enabling the student to develop an 

understanding of how knowledge-about is applied. 

Another influential framework in terms of curriculum planning and the development of 

learning activities and assessment tasks is Bloom’s Taxonomy of Education Objectives 

(Bloom, 1956). Bloom’s taxonomy identifies a hierarchy of education goals across three 

domains, namely cognitive, affective, and psychomotor. The cognitive domain includes 

educational objectives to increase knowledge and develop skills and abilities (Armstrong, 

2010) and is most extensively applied in the field of education (Flores, 2015). In 2001, a revised 

version of Bloom’s taxonomy was published: A Taxonomy for Learning, Teaching, and 

Assessing (Anderson et al., 2001). In the revised version, four general types of knowledge are 

identified: Factual, Conceptual, Procedural and Metacognitive knowledge. Factual knowledge 

includes knowledge of terminology and specific details and elements, similar to Renzulli’s 
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knowledge-of. Conceptual knowledge (classifications and categories, principles and 

generalisations and theories, models, and structures) and procedural knowledge (subject-

specific skills, algorithms, techniques and methods, and when to use appropriate procedures) 

align with Renzulli’s knowledge-about. Metacognitive knowledge includes strategic 

knowledge, knowledge about cognitive tasks, and self-knowledge and reflects elements of 

Renzulli’s knowledge-how. As shown in Table 3.1, a major change in the revised taxonomy is 

the consideration of cognitive processes across four types of knowledge (Stern et al., 2017). 

Table 3.1. Cognitive and knowledge dimensions 

KNOWLEDGE 
DIMENSION 

COGNITIVE PROCESS DIMENSION 
Remember Understand Apply Analyze Evaluate Create 

Factual       

Conceptual       

Procedural       

Meta-cognitive       

(Anderson et al., 2001, p. 28) 

 

The choice of curriculum model should reflect the objective of supporting student progress 

from lower-order thinking to higher-order thinking. Many curriculum models have emerged 

from earlier work by Tyler (1949), Taba (1962), and others. Traditional curriculum models 

flowing out of Tyler’s work are typically classified as product models (O'Neill, 2010). Product 

models are teacher-controlled, fall under the instruction paradigm, and, although often 

criticised for its overly focus on outcomes-based teaching, are useful for developing clear 

learning outcomes (O'Neill, 2010). Contemporary curriculum models are student-focused and 

reflects a shift in tertiary education from instruction to learning (Barr & Tagg, 1995). 

Contemporary curriculum models not only focus on the transfer of knowledge, but also 

encourage the development of capabilities.  
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One curriculum model which aims to foster deep learning in students is the concept-based 

curriculum (“CBC”). CBC supports student acquisition of knowledge by considering topics 

and events through a conceptual lens (Erickson, 2008). Erickson (2008, p.30) positions 

concepts at “a higher level of abstraction than facts in the structure of knowledge”, as shown 

in Figure 3.1. Instead of classifying both facts and concepts as knowledge, Erickson 

distinguishes between factual knowledge and conceptual understanding (Stern et al., 2017). 

This implies that to progress from factual knowledge to the point where the knowledge is 

generalisable (where the knowledge is transferable to other topics), requires conceptual 

understanding (Stern et al., 2017). Conceptual understanding is important to develop 

capabilities such as critical thinking (Erickson et al., 2017).   

Figure 3.1. Structure of knowledge 

 
(Erickson, 2008) 

Reflecting on Erickson’s structure of knowledge, this thesis argues that an inability to master 

threshold concepts may prevent students from developing the conceptual understanding 

required to accomplish higher-order thinking. Concept-based curriculums, such as proposed 



52 
 

by Erickson, however, does not feature threshold concepts, and consequently does not 

recognise the transformative nature of certain disciplinary concepts. Threshold Concept 

Theory is discussed in the next section.   

3.3. Threshold Concept Theory (TCT)  

The idea of threshold concepts within disciplines was introduced by Meyer and Land (2003, 

p. 1), describing a threshold concept as “a portal opening up a new and previously inaccessible 

way of thinking about something. It represents a transformed way of understanding, or 

interpreting, or viewing something without which the learner cannot progress”. Students who 

have mastered discipline threshold concepts will experience a shift in their perceptions within 

that discipline (Davies & Mangan, 2007). TCT provides a framework focused on discipline 

understanding and shares commonalities with humanistic (Stewart, 2012), cognitive, and 

social constructivism learning theories (Magdziarz, 2016).  

Subsequent research projects added further dimensions to TCT. In a project that applied TCT 

to Economics, Davies and Mangan (2007) concluded that threshold concepts should not be 

regarded as “building blocks in the acquisition of a way of thinking in a subject”, but rather as 

“a web of threshold concepts” to enable students to undergo “transformative changes” in their 

thinking (p.721). In an Engineering curriculum-redesign project, TCT was used in conjunction 

with capabilities theory and variation theory to define not only threshold concepts but also 

threshold capabilities (Male, 2012).  

TCT offers an alternative perspective on how discipline concepts can be better taught. It 

improves higher education teaching by specifically targeting the problem of students not 

being able to transfer acquired discipline knowledge to the working environment (outside of 
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the classroom), and reverting to rote learning when stuck in a pre-liminal space20 (Cousin, 

2006; Davies & Mangan, 2007). 

This thesis supports the view held by Barradell (2013) that the identification of threshold 

concepts is relevant to student-centred teaching as it inherently focuses on how to support 

student learning. Although this thesis does not involve a full accounting curriculum 

evaluation or a full review of threshold concepts in financial accounting, the application of 

TCT remains relevant because of its potential to inform the design of an effective learning 

resource.   

TCT critiqued 

TCT immediately captured the interest of many academics across various disciplines. Land et 

al. (2018) attributes its popularity to the fact that the theory has not only ‘explanatory power’ 

but also ‘actionable power’ and it can be discipline specific. In addition, it offers a fresh 

perspective in a relatively stagnant pedagogical environment (Land et al., 2018). 

However, not long after the publication of Meyer and Land’s first work on threshold concepts, 

the first criticism was published. Rowbottom (2007) argues that the idea of ‘concepts’ is too 

narrow, and that ‘abilities’ might have been more suitable. Land affirmed this when he stated 

that, in retrospect, they probably would have called it “learning thresholds” as the term better 

reflects change which occurs at different levels, i.e., conceptually, ontologically and practically 

(Land et al., 2018).  

A second criticism raised by Rowbottom relates to the definition of a threshold concept and 

the presence of features described as, e.g., “probably irreversible”, “potentially troublesome”, 

etc. As a result of these “accidental properties” of threshold concepts, the mastery of threshold 

 
20 Liminal space is discussed on page 59. 
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concepts cannot be empirically tested (Rowbottom, 2007, p.264). The challenges experienced 

when measuring mastery in an educational sense are not unique to TCT. Empirical testing is 

often constrained when trying to isolate the impact of teaching interventions. Land also 

identified measurement as one of the challenges for academics researching or studying 

threshold concepts (Land et al., 2018).  

In a strongly worded critique of TCT, O’Donnell (2010) questions the testability of the 

threshold concept hypothesis. Similar to Rowbottom’s comment about the accidental 

properties of threshold concepts, O’Donnell states that the “elasticity and looseness of 

interpretation and application of the hypothesis are alarming” (O’Donnell, 2010, p.14). In a 

more recent critique, Salwén (2019) also criticises the lack of clarity in defining threshold 

concepts and highlights the problem of empirical testing. However, both O’Donnell and 

Salwén conclude that despite their concerns, TCT makes a valuable contribution to 

discussions about knowledge acquisition and improving learning and teaching.  

The ‘elasticity’ of the threshold concept features was also something that was grappled with 

in this thesis. However, despite the criticisms noted above, the process of developing an 

understanding and interpretation of the respective features of threshold concepts further 

shaped a student-centred philosophy and TCT helps to define the boundaries for the design 

of the ALR. 

TCT meets Bloom and others 

Presenting this research at an internal seminar, the audience challenged the difference 

between TCT and Bloom’s Taxonomy. This prompted a reflection on how TCT fits into the 

broader learning theory framework.  
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The accounting curriculum in Australia is largely determined by requirements set by 

accreditation and professional accounting bodies (Chartered Accountants Australia and New 

Zealand, 2022; CPA Australia, 2022). What students must learn, i.e., the course content 

(curriculum), is therefore largely fixed. To complicate matters, in addition to the large volume 

of technical content included in accounting programs, students are also expected to develop 

capabilities in preparation for the demands as a professional accountant. The Australian 

Business Deans Council (ABDC) (2016) identified the following threshold capabilities21 for 

graduates in accounting: Judgement, Knowledge, Critical analysis and problem-solving skills, 

Communication, Teamwork and Self-Management (Van Mourik & Wilkin, 2019). Accounting 

academics may not have much choice in terms of the curriculum requirements, but their 

pedagogical choices can support or hinder student learning. Over the course of developing 

this thesis, the researcher experienced a shift in teaching philosophy from an instructor-

focused to a student-focused approach, increasingly displaying a concept-based teaching style 

rather than a topic-based teaching style. The structure of knowledge model proposed by 

Erickson (2008) resonates with this teaching philosophy to encourage students to engage in 

meaningful learning. Students are expected to adopt a deep learning approach and engage in 

higher-order thinking, and this is reflected in the choice of learning activities and 

assessments. However, some discipline concepts can prevent students from progressing to 

higher levels of knowledge in the revised Bloom’s taxonomy. Threshold concepts can either 

be the vehicle that helps or the barrier that prevents students from reaching the point where 

knowledge can be transferred, applied, and criticised. Identifying threshold concepts in the 

accounting discipline places a pedagogical responsibility on accounting educators to 

 
21 Threshold capabilities are not the same as threshold concepts. 
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constructively align the course content, learning activities and assessment tasks (Rowe et al., 

2020) to support student mastery of these concepts. 

3.4. What makes a Threshold Concept? 

Understanding what is meant by ‘threshold concepts’ can be “in itself a threshold concept” 

(Atherton et al., 2008, p.4). Threshold concepts are often confused with ‘key’ or ‘fundamental’ 

concepts or are viewed as building blocks in a discipline. Meyer and Land (2003) distinguish 

threshold concepts from core concepts or conceptual building blocks based on its 

transformative nature. Whereas “a core concept is a conceptual ‘building block’ that 

progresses understanding of the subject” (Meyer & Land, 2003, p. 4), a threshold concept 

transforms a student’s disciplinary understanding and helps the student develop a new 

perspective on a topic or concept. Van Mourik and Wilkin (2019, p.313) describe threshold 

concepts as “key concepts that are integrative in that students who completely grasp them 

can use them as a tool for engaging with other discipline knowledge.” A student that has 

mastered threshold concepts will likely not only understand the knowledge but will also be 

able to transfer the knowledge to other topics or areas (Perkins, 2008). 

Accounting indeed has certain concepts whose comprehension is a prerequisite to an 

understanding of the discipline. These concepts are regarded as threshold concepts, because 

until students ‘cross the threshold’ of understanding them, they cannot progress in a broader 

understanding of the discipline. Threshold concepts prove troublesome to students because 

they can be abstract, foreign, and often have a discipline-specific meaning that differs from 

their meaning in other disciplines or in general. Rowe et al. (2020, p. 3) refers to threshold 

concepts creating “borders around our understandings of a subject”.  
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The literature assigns several attributes to threshold concepts. According to Meyer and Land 

(2005), threshold concepts are transformative (shift in perception); irreversible (once learned, 

unlikely forgotten); integrative (reveal interrelationships between concepts); bounded (“a 

boundary in a student’s learning between the academic discipline in which the student 

operates and that of another” (McGuigan & Weil, 2011, p. 18)); and troublesome (a foreign 

concept). In subsequent work, liminality (internalisation of a threshold concept), 

reconstitution (a shift in learner subjectivity), and discourse (grasping a threshold concept 

leads to extended use of discipline language) (Meyer & Land, cited in Baillie, Bowden and 

Meyer (2013)) were added to differentiate threshold concepts from core concepts (Nicola-

Richmond et al., 2018). Academics researching threshold concepts progressively used these 

attributes as benchmarks for identifying threshold concepts. Meyer (in Male (2012), p.14) 

identified transformative and liminality as the only compulsory features because they most 

likely will “hinder or facilitate further learning” (Barradell, 2013, p. 267). Land et al. (2018, p. 

48), stating that “if something is not transformational then you are probably not crossing 

thresholds, so we may as well just go home and say there’s nothing happening here”, singled 

out the transformative nature of a threshold concept as the most important attribute 

distinguishing it from other core concepts. 

Mastering threshold concepts are transformative as students move through the liminal space 

and internalise the concepts. Although measurement of threshold crossing is still in its 

infancy, academics may be able to use these critical features to identify shifts in learning to 

assess variance in students’ understanding of threshold concepts (Male, 2012) and 

consequently measure mastery of threshold concepts.  
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Transformative 

Perkins (2008, p. 10) mentions two misconceptions about knowledge and understanding: the 

first is that knowledge possession implies understanding; the second is that possessing 

“performative knowledge” assumes the ability to transfer the knowledge to other applications. 

Threshold concepts are transformative in that they change the way a person thinks about and 

understands something, resulting in a “significant shift” in perspective (Meyer & Land, 2003, 

p. 4), “a transformed internal view of subject matter, subject landscape, or even world view” 

(Meyer & Land, 2005, p. 373). This transformative process involves both “an ontological as well 

as a conceptual shift” (Cousin 2010, p.2).  

An understanding of threshold concepts is a requirement for future learning in a discipline 

and progressing in a profession. Cousin (2006, p.4) suggest that a new understanding of 

threshold concepts “marks an important initiation into any subject culture”. In accounting, 

the transformative nature of threshold concepts refers to the shift that occurs from a student 

in accounting to a person who reasons like a professional accountant. 

The transformative nature of threshold concepts resulting in a new perspective on existing 

knowledge or newly integrated knowledge has the potential to be experienced as troublesome 

by students (Meyer & Land, 2003). Perkins (2006, p. 13) states, “you can’t rebalance the boat 

without rocking it”, alluding to the fact that students must cross a threshold and move 

through a process of mastery before having a transformed understanding of a threshold 

concept. Meyer and Land (2005) refer to this area of uncertainty as the liminal space. 

Thresholds are the figurative entrance into a “transformational landscape” and are perceived 

as a “transitional point or intersection” (p.379), whereas the liminal space is less definite, 

“simultaneously transforming and being transformed by the learner as he or she moves 
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through it” (p.380), effectively the “process of transformation at work” (Turnbull in Meyer & 

Land, 2005, p. 376).  

Liminal space 

Liminal is defined in the Oxford English Dictionary as “characterized by being on a boundary 

or threshold, especially by being transitional or intermediate between two states, situations, 

etc.” (Oxford University Press, 2014). The shift from ‘not understanding’ to ‘understanding’ is 

therefore transformative and requires the crossing of a boundary. 

From an educational perspective, the benefit of a student entering the liminal space is that 

they have become engaged in the process of mastery. Students that remain in a pre-liminal 

state, i.e., the stage where the student has not yet engaged in the process of mastering the 

concept, will often revert to rote learning or mimicry (Cousin, 2006). This phenomenon may 

also explain why Lucas (2001) observed deep and surface learning in students of introductory 

accounting. 

The observations during the student TAPs are consistent with this theoretical framework. 

‘Pre-liminal’ students recited the steps in the consolidation process but could not explain the 

rationale for and result of the consolidation process when prompted. Rote learning is not a 

desirable learning outcome when the objective is to transform a student’s understanding of a 

discipline threshold concept. Academics must therefore use innovative learning activities to 

invite students into this liminal space and to prompt them to move to a deeper approach to 

learning.  

Educational technology, such as an ALR, can be an effective tool to move students into the 

liminal space, and with carefully designed branching, it also acts as a framework to guide 

students through to the process of mastery. There is a sense that this mastery process may 
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leave students feeling uncertain and anxious. Academics should be aware of the fact that 

transitioning through the liminal space could be an unsettling learning experience to 

students. Cousin (2006, p. 5) describes this process of traversing through the liminal space as 

“messy” and compares it to the process of growing up where an adolescent is not quite an 

adult yet, neither a child anymore, moving between responding like an adult in some 

instances and like a child in others (Cousin, 2010). Similarly, students moving through the 

process of mastery of a threshold concept will sometimes think they have a grasp of the 

concept, just to show a lack of understanding in a different scenario. This is evident in the 

topic of consolidated financial statements when a student, e.g., can perform the steps in the 

consolidation process for a wholly owned subsidiary but struggle to understand the 

implications of a partially owned subsidiary.  

Transformative and liminality are two compulsory attributes of threshold concepts in the 

sense that to master threshold concepts, students must pass through a liminal space and 

emerge transformed in their understanding. The other threshold concept features discussed 

below shed more light on the degree of transformation (Male, 2012). Although not all these 

features necessarily presented in the threshold concepts which are identified in this thesis, 

being aware of it influenced the design of the ALR. 

Irreversible  

Irreversibility is not a prerequisite for a threshold concept, but it is often an indication of a 

threshold crossing. A student that masters a threshold concept will likely experience a 

permanent shift in perspective (Meyer & Land, 2003), implying that the transformation in 

understanding is usually irreversible (Land in Hunt & Chalmers, 2013). Students may even 

forget what it was like not to understand the concept (Akerlind et al., 2011). This explains why 

experienced educators (experts) often find it difficult to see a concept from a student 
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perspective. This observation can influence pedagogy if academics can revert to the novice 

state. Cousin (2010) suggests that academics can gain insight into the student perspective by 

talking to students. The use of TAPs, as described in Chapter 2, is recommended to gain 

insight into the student perspective on disciplinary concepts.  

Integrative  

The integrative nature of threshold concepts may reveal “hidden” interrelationships in a 

subject (Meyer & Land, 2003, p. 4). This is an important part of the process for students to 

start thinking like an accountant. Davies (in Meyer & Land, 2006, p. 6) suggests that certain 

integrations result from communities of practice, but warns that these integrations may 

contribute to concepts being troublesome because their integrative natures can “make the 

world appear a more problematic and troublesome place”. 

Troublesome 

Threshold concepts are likely to include elements of troublesome knowledge. Perkins (1999) 

suggests that students may experience inert knowledge, ritual knowledge, knowledge that is 

conceptually difficult, foreign knowledge, complex knowledge and/or inconsistent knowledge 

as troublesome. Such knowledge may potentially inhibit student learning. Meyer and Land 

(2003) refer to Perkins’ troublesome knowledge when describing the troublesome nature of 

threshold concepts, but also add tacit knowledge and troublesome language as two additional 

dimensions of troublesome knowledge. 

Inert knowledge refers to knowledge that sits dormant in a student’s mind until it is 

“specifically called for” (Perkins, 1999, p. 8). Perkins (1999) uses passive vocabulary22 to 

illustrate inert knowledge. Whitehead (1929, p. 1) describes inert knowledge as “ideas that are 

 
22 Passive vocabulary are words that a person understands but do not use actively. 
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merely received into the mind without being utilised, or tested, or thrown into fresh 

combinations”. These descriptions explain why inert knowledge is problematic from an 

educational perspective. Students can spend considerable effort acquiring factual knowledge, 

but unless they have integrated it in a useful way that enables them to recall and apply it to 

real-world experiences when necessary, it remains inert knowledge (Anderson et al., 2001; 

Bransford et al., 1989). 

Ritual knowledge shares similarities with automated thoughts in TAPs. Perkins (1999, p. 8) 

describes it as having a “routine and rather meaningless character”. Names and dates are 

examples of knowledge that may be ritual knowledge. Learning activities that give context or 

meaning to ritual knowledge can effectively support student learning and challenge students 

to apply critical thinking skills rather than just rote learning (Flores, 2015). The integrated 

nature of consolidated financial statements suggests that it is unlikely that it will involve 

automated thought processes (Schönfeldt et al., 2020) and therefore unlikely that it will rely 

on ritual knowledge. 

Some subjects include more conceptually difficult knowledge. Perkins (1999) states that in 

secondary education, conceptually difficult knowledge presents primarily in subjects related 

to mathematics and sciences. The higher-order thinking skills required in accounting suggests 

that conceptual difficult knowledge will be present.  

Foreign knowledge refers to having a conflicting perspective on a concept. Perkins (1999, p. 10) 

illustrates the phenomenon of foreign knowledge using the idea of “presentism”, i.e., where 

students have a conflicting perspective on historical events because they view it through a 

present-day lens (Carretero & Voss, 1994 as cited in Perkins, 1999). Perkins (1999) also 

identifies complex (e.g., information that is highly fragmented) or inconsistent (e.g., where 
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different subject matter experts differ on the meaning of knowledge) knowledge as being 

troublesome. 

Tacit knowledge refers to implicit knowledge that is hard to convey to another person (Meyer 

& Land, 2003), such as the knowledge acquired through experience. Tacit knowledge is 

deemed a “form of procedural knowledge” or “how to” rules (Bol et al., 2018, p. 1209). 

A student’s “intuitive understanding” of a concept can sometimes also hinder the student’s 

ability to master the threshold concept, often requiring the student to first “reverse” that 

understanding which, in turn, can be troublesome (Cousins, 2006, p.4). There are several 

possible examples in the preparation of consolidated financial statements where students are 

required to ‘reverse’ an initial understanding of a concept, e.g., ‘consolidate’ means to 

combine, yet the consolidation process also requires the elimination of intragroup 

transactions and balances. This involves the reversing of initial transactions which students 

find particularly challenging. Another example is the ‘economic entity’ concept which views 

the group of entities not as individual entities but as a single entity. 

Bounded  

Threshold concepts develop a student’s way of thinking and practice in a discipline and 

transform the student’s way of thinking in becoming a member of that discipline. The 

disciplinary threshold concepts form a boundary around a student’s new conceptual 

understanding of the discipline knowledge and that of another discipline (McGuigan & Weil, 

2011). Threshold concepts in accounting are bounded in the sense that they have unique 

discipline-specific applications that enable a student to think and act like a professional 

accountant. Barradell and Fortune (2020) view bounded as a compulsory feature of threshold 

concepts because of its ability to provide context to disciplinary knowledge. They argue that 
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the bounded characteristic is required to develop a “scholarly disciplinary mindset” and would 

add rigour to the threshold concept framework (p. 298). Hill (2020) on the other hand found 

that concepts that were not viewed as threshold concepts also formed a boundary around 

disciplinary knowledge and that boundedness is therefore not a compulsory feature for 

threshold concepts.    

Reconstitutive & Discursive 

Discipline or academic language can also present a barrier to student learning in the form of 

troublesome language. Students may struggle to understand a threshold concept when the 

concept they are being taught is not only a foreign concept but the language used is also 

unfamiliar vocabulary (Meyer & Land, 2003). Students new to accounting often identify 

accounting terminology as a major barrier to their learning (Crispin et al., 2016). The 

accounting discipline, like most other professional disciplines, requires students to adopt 

technical terms describing abstract concepts (Woodward-Kron, 2008). As accounting 

students master disciplinary threshold concepts they are shaped into accountants and 

develop the vocabulary to participate in disciplinary conversations.  

3.5. The process of identifying threshold concepts 

In this section, the process that was followed to identify and validate threshold concepts in 

the preparation of consolidated financial statements is explained. The process of mapping out 

threshold concepts is not a simple task (Barradell, 2013; Davies & Mangan, 2007) and requires 

“differentiating between core learning outcomes that represent ‘seeing things in a new way’ 

and those that do not” (Meyer & Land, 2006, p. xv). The formulation of threshold concepts is 

hindered by the fact that ‘threshold concepts’ have different definitions and applications in 

the literature (Davies & Mangan, 2005; Irvine & Carmichael, 2009; Rowbottom, 2007). This is 

further complicated by the fact that there is no one way to identify threshold concepts, with 
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many different processes and methods reported in the literature, predominantly qualitative 

in nature, such as semi-structured interviews, focus groups, questionnaires, and documentary 

analysis (including old examination papers and reflective journals) (e.g., Davies & Mangan, 

2005; Irvine & Carmichael, 2009; McGuigan & Weil, 2011; Moeller & Fawns, 2018; Rowe et al., 

2020). A review of prior literature on threshold concepts suggests that it is important to be 

open-minded when identifying threshold concepts and not start with preconceived ideas. 

Research methodology 

A mixed-method research methodology is used to capture the views of students, educators, 

and professional accountants. A natural starting point for identifying threshold concepts is 

the subject matter expert (educator) but, as explained below, experienced educators often 

can’t remember what it felt like not to grasp a concept. In this thesis, rigour, called for by 

Barradell (2013), is added to the identification process by extending the data collection process 

to include the views of students and professional accountants in addition to educators (Figure 

3.2).  

Figure 3.2. Data triangulation 
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A student perspective 

Threshold concepts are identified to improve the student learning experience and capturing 

the student voice is an important step in the identification of threshold concepts. Yet, the 

student perspective is often ignored in the identification process. Student TAPs, discussed in 

Chapter 2, were used to identify possible threshold concepts in the preparation of 

consolidated financial statements. Cousin (2006, p. 5) refers to “listening for understanding” 

and “establishing a dialogue with the students about their struggles to comprehend” (Cousin, 

2010, p. 3). Meyer and Land (2003) noted that participants in their study (subject matter 

experts who have long since mastered their discipline threshold concepts) struggled to “gaze 

backwards across thresholds” (Cousin, 2006, p. 5) preventing them to have a student 

perspective on the troublesomeness of the concepts.  

An academic perspective 

It was noticed, while tutoring an intermediate accounting unit, that students found the topic 

of consolidated financial statements particularly challenging. It appeared as though they 

struggled to transform and apply threshold concepts introduced earlier in their accounting 

studies to the more complex concepts used in the preparation of consolidated financial 

statements. The observation was that students rote-learned many of the consolidation 

adjusting entries and did not understand the consolidation process or the reasons for the 

adjusting entries. This observation was the motivation for developing an ALR in consolidated 

financial statements. 
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The views of educators as subject matter experts are important in identifying threshold 

concepts in a discipline. Educators were purposively sampled23, based on their experience, to 

conduct semi-structured interviews. Table 3.2 summarises the academic participant 

characteristics. 

Table 3.2. Academic participant characteristics 

Participant Gender Title Country Experience in higher 
education (2021)24 

A-A M Associate Professor Australia 39 years 
A-B M Professor New Zealand 39 years 
A-C M Senior Lecturer Australia 40 years 
A-D F Lecturer Australia 16 years 
A-E M Professor Australia 46 years 
A-F F Associate Professor South Africa 19 years 

 

The following questions were used for the semi-structured interviews: 

1. What is your experience in teaching consolidations? 

2. Why do you think students struggle with consolidations? 

3. What do you think students find most challenging in consolidations? 

4. What do you find most challenging to teach in consolidations? 

5. In your years of experience in teaching across many topics in financial accounting, how 

would you rate the difficulty of preparing Consolidated Financial Statements? 

 
23 Purposive sampling is a non-random sampling method to “produce a sample that can be logically assumed to 
be representative of the population” Battaglia, M. P. (2008). Purposive sample. SAGE Publications. 
https://doi.org/10.4135/9781412963947 . 
24 Experience in higher education, not specifically teaching consolidated financial statements. 



68 
 

The interviews with Participants A-A to A-D, conducted in person in 2019, were recorded and 

transcribed. Discussions with Participants A-E and A-F commenced in 2018, continued 

throughout the research project and were not recorded nor transcribed. 

An industry perspective 

Professional accountants working in the audit profession were also interviewed as part of the 

identification process. Although auditors are not typically preparers of consolidated financial 

statements, they must review their client’s consolidation worksheets. Furthermore, where 

preparers of financial statements will typically only prepare consolidated financial statements 

annually, auditors may review multiple clients’ consolidation worksheets and therefore have 

a broader exposure to issues and challenges in the preparation of consolidated financial 

statements. Incorporating industry views contributes to a more robust approach for 

identifying threshold concepts.  

Four participants were individually interviewed between July and September 2020, using 

either Zoom or Microsoft Teams. The interviews were recorded and transcribed. Participants 

I-A and I-B are employed by an international mid-tier accounting and advisory firm, while 

Participants I-C and I-D are employed by one of the big four accounting and advisory firms.  

Table 3.3 summarises the industry participant characteristics. 

Table 3.3. Industry participant characteristics 

Participant Position Education Industry Years in 
auditing 

I-A Principal Australia Engineering, Mining, Property 
and Construction 

11 years 

I-B Principal Singapore Information Technology, 
Property and Construction 

12 years 

I-C Senior Manager Australia Banking and Capital Markets, 
Real Estate 

11 years 

I-D Director England Banking and Capital Markets 11 years 
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The following questions were used for the semi-structured interviews: 

1. Preparer or reviewer? 

2. Experience with consolidated financial statements? 

3. Can you recall when you first really understood the preparation of consolidated 

financial statements? 

4. What made the difference/was there an a-ha moment? 

5. Why do you think students/trainees/graduates struggle with consolidations? 

6. Threshold concepts: concepts that lead to a transformed view of discipline content. 

Are there concepts in preparing consolidated financial statements that stand out as 

possible threshold concepts? What are the difficult concepts behind preparing CFS? 

7. What do you think students/trainees/graduates find most challenging in 

consolidations? 

8. Do you have any examples (anonymised) where ‘control’ was contentious, what was 

the outcome and how did you reach that conclusion? 

The interviews with professional accountants provided rich content for the thesis. The 

participants confirmed that the preparation of consolidated financial statements is indeed a 

challenging topic. Their comments were analysed, and threshold concepts were identified 

through interpretive research. These threshold concepts were compared to the ones identified 

from the academic interviews. Furthermore, they provided practical examples that enhanced 

the examples in the ALR.  
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Validation 

In addition to testing the proposed threshold concepts with the industry representatives, 

findings on the threshold concepts were presented at two external conferences: the British 

Accounting and Finance Association Accounting Education conference on 21 May 2021 and 

the RMIT Accounting Educators’ Conference on 22 November 2021. The findings were also 

presented internally to colleagues in the Department of Accounting and Finance at the UWA 

Business School on 22 July 2021. 

3.6. Threshold concepts in the preparation of consolidated financial 
statements 

Threshold concepts in accounting refers to the concepts that students should master in order 

to comprehend important accounting principles and progress in their accounting studies, as 

well as what they require to think like an accountant. Despite an increasing amount of 

research into threshold concepts in different disciplines to date limited research has been 

done into threshold concepts in accounting  (Magdziarz, 2016; Van Mourik & Wilkin, 2019) 

with no studies specifically looking at consolidated financial statements. Lucas and 

Mladenovic (2006) were the first to suggest that threshold concepts may have application in 

introductory financial accounting. Magdziarz (2016) identified ‘double entry accounting’, 

‘accrual accounting’ and ‘way of thinking and practicing’ as threshold financial accounting 

concepts at an introductory accounting level. In a study on applying threshold concepts in 

intensive mode teaching, (Crispin et al., 2016) identified three threshold concepts for MBA 

students studying an accounting subject. The first threshold concept identified by students 

was the concept of ‘accrual versus cash accounting’. The other threshold concepts were 

‘earnings management’ and the ‘different terms used in accounting’. Van Mourik and Wilkin 

(2019) used TCT to design a conceptual approach to teaching process costing. 



71 
 

This thesis identifies four concepts in the topic of consolidated financial statements which 

can be regarded as threshold concepts in financial accounting:  

1. The identification of assets and liabilities. 

2. Control. 

3. Consolidation.  

4. The economic entity.  

For each concept, background information on the concept is provided, followed by 

observations from the TAPs which support the concept as troublesome knowledge. 

Thereafter, evidence is provided from the academic and industry interviews supporting the 

classification as a threshold concept. 

TC#1: The identification of assets and liabilities 

In a business combination, the acquirer must recognise “the identifiable assets acquired, the 

liabilities assumed and any non-controlling interest in the acquiree” (simplified, what is 

bought) (AASB 3, 2018, para 1a). The consideration transferred must be measured at fair value, 

and includes “the sum of the acquisition-date fair values of the assets transferred by the 

acquirer, the liabilities incurred by the acquirer to former owners of the acquiree and the 

equity interests issued by the acquirer” (simplified, what is paid) (AASB 3, 2018, para 37). 

Students struggle to identify the fair value of the identifiable net assets, in particular assets 

and liabilities not recorded in the subsidiary’s accounts. Students also struggle to identify the 

fair value of the consideration transferred, especially when the consideration transferred 

included non-cash items such as a non-current asset or shares (Schönfeldt et al., 2020).  
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Participant A-D identified the preparation of BCVR25-entries as a concept that students 

struggle with when preparing consolidated financial statements. Participant A-F mentioned 

that students struggle to understand that there is no general ledger at group level, which 

means that the group may report different assets and liabilities than what is shown in the 

accounting records of the individual entities. Although the industry participants did not 

specifically mention the identification of assets and liabilities as a problem, Participant I-B 

commented that “if I’m not even proficient enough to understand the key, simple concepts of 

a double entry, how am I supposed to prepare a consolidation?”, supporting the broader 

argument that an understanding of consolidated financial statements hinges on mastering 

other accounting threshold concepts, such as ‘double-entry accounting’ and ‘accrual 

accounting’. These observations explain why students struggle to identify the components of 

the acquisition transaction. 

TC#2: Control 

A parent company must prepare consolidated financial statements if it controls one or more 

subsidiaries. The concept of control seems deceptively uncomplicated. According to AASB 10 

(2018, para. 2c) “an investor controls an investee when it is exposed, or has rights, to variable 

returns from its involvement with the investee and has the ability to affect those returns 

through its power over the investee”. Three key elements emerge from the definition: 

1. Power over the investee. 

2. Exposure or rights to various returns from the relationship with the investee. 

3. Ability to use power to affect the returns. 

 
25 BCVR = Business Combination Valuation Reserve. Consolidation adjusting entries related to fair value 
adjustments resulting from the consolidation process. 
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Power over the investee and the ability to use the power to affect returns are essential 

elements in the definition of control. An investor that can influence the returns from its 

investment in the investee has control over the investee and consequently must prepare 

consolidated financial statements. This area requires management to exercise judgement, 

especially when considering whether the investor can use its power to influence returns. For 

example, if an investor owns more than 50% of the shares in an investee the investor seems 

to have power over the investee. But restrictive clauses in the shareholders agreement may 

suggest something else as shown in these examples from the industry interviews:  

• An Australian entity entered in a joint venture agreement with a foreign entity in South 

America. The Australian entity held a 60% shareholding in the incorporated joint 

venture agreement, but representation on the board of directors was skewed towards 

the foreign entity. The joint venture agreement required unanimous consent in board 

decisions. The Australian entity does not have the ability to use its power over the 

entity to affect the returns from its investment in the joint venture and consequently 

cannot prepare consolidated financial statements. [I-A] 

• The shareholders’ agreement between the majority and minority shareholders contains 

a clause to protect the minority interest. As a result, the majority and minority 

shareholders have equal votes at board level. Furthermore, the vote of the minority 

shareholders is required to, for example, change the shareholding, the name of the 

investee entity or the constitution. This suggests that the majority shareholder does 

not have control and will not prepare consolidated financial statements. [I-B] 

During the TAPs, most student participants only looked at majority ownership as an 

indication that a parent-subsidiary relationship exists (Schönfeldt et al., 2020). The academic 
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participants identified control as a threshold concept in the preparation of consolidated 

financial statements, as noted in this comment by A-A: “I can think of control … It is control 

that sets up the entity. But within control is subsumed the economic entity, control is the 

mechanism by which two will become one. So, if they don’t get that, they simply aren’t going 

to understand anything else”.  

Industry participants also emphasised the importance of understanding and being able to 

apply the control concept: 

...at the beginning, if you don't know what the relationship is, then you can’t go further. [I-C] 

what does control mean and how do you go through the assessment of control against kind 

of variable returns. [I-D] 

when you get into the practical, into the real world of accounting, control is really complex. 

[I-D] 

I've seen things across different clients where you have relatively low percentages but you do 

get control because of the board compositions. [I-D] 

It is evident from the real-world examples provided by the industry participants that the 

ability to use power to influence returns does not depend on the level of equity shareholding. 

The control concept is further complicated by the fact that an entity does not have to actively 

exercise its power. Control will exist as long as the entity has the ability to exercise power.  

TC#3: Consolidation 

AASB 10 defines consolidated financial statements as “the financial statements of a group in 

which the assets, liabilities, equity, income, expenses and cash flows of the parent and its 

subsidiaries are presented as those of a single economic entity” (AASB 10, 2018, Appendix A). 

The process to prepare consolidated financial statements is referred to as the consolidation 
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process and is largely supported by the preparation of a consolidation worksheet. The 

consolidation process involves aggregating, on a line-for-line basis, the accounts in the 

underlying accounting records for each of the entities within the group; eliminating 

intragroup transactions and balances; and extracting the non-controlling interest in the 

subsidiary’s equity (for partially owned subsidiaries). 

Student participants confuse the alternative processes when accounting for direct and indirect 

acquisitions (Schönfeldt et al., 2020). With a direct acquisition, the assets and liabilities 

acquired/assumed in the business combination are recorded directly in the accounting 

records of the acquirer and a normal set of financial statements are prepared based on the 

acquirer’s accounts. With an indirect acquisition (acquiring shares in the subsidiary) 

consolidated financial statements are prepared based on a consolidation worksheet. The 

worksheet starts with the balances in the underlying accounting records of the individual 

entities in the group, which is then aggregated and adjusted for intragroup transactions and 

non-controlling interest. Student participants often couldn’t identify the original transactions 

recorded in the individual entity accounts, overlooked intercompany balances and struggled 

with the adjusting entries in subsequent reporting periods (Schönfeldt et al., 2020).  

Participant A-D mentioned that students find the process of preparing a consolidation 

worksheet challenging, whereas participant A-F said students struggle to understand that the 

consolidation adjusting entries are made in the consolidation worksheet and not in the 

accounting records of the entities. Further comments by the academic participants emphasise 

the challenging nature of the consolidation process: 

That remind me of one other thing that students struggle with, which is retained earnings. 

[A-A] 
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It takes them a while to get to the point that consolidation is the adding together of financial 

statements. So, they're trying to learn journal entries like they'll learn them in other courses. 

So, they are thinking about accounts when in fact thinking about line items. [A-A] 

…the articulation over time. You kind of need to know that you make adjustments and how 

that get reflected in your opening retained earnings. [A-A] 

One of the hardest things they don't understand, is what to do in period 2 and period 3 and 

how that relates to the fact that we are using a worksheet now and not a journal…So that’s 

the thing they really find difficult. [A-C] 

The industry participants also referred to the consolidation worksheet, the consolidation 

process, and the articulation over time being challenging, both from their experience with 

junior staff and reflecting on their own mastery of the consolidation process: 

You got to understand the concepts, but if you don't get the process and know what to look 

for then you're never going to be able to go any further. [I-C] 

I think it would be when I saw it being presented on consolidation spreadsheets as opposed 

to learning the journals and learning the theory. [I-C] 

It needs to balance and we need to know why it balances. [I-A] 

Do the entries in general balance in the right areas and have we eliminated intergroup 

transactions, intergroup profits and does the retained earnings carry over? [I-A] 

TC#4: The Economic Entity  

In earlier accounting studies, students are introduced to the ‘accounting entity’ principle. 

According to this principle, the results from a business’s activities should be recorded in a set 

of accounting records separate from those of the owner. This assumption is also sometimes 

referred to as the ‘economic entity’ (see e.g.,  AccountingTools, 2021; Wikipedia contributors, 
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2021). In the topic of consolidated financial statements, the economic entity concept refers to 

the situation where separate entities, due to there being one entity that controls the other 

entities, are treated for accounting purposes as though they are a single economic entity 

preparing consolidated financial statements (Arthur et al., 2017; Australian Accounting 

Standards Board (AASB), 2018b). 

During the TAPs it was evident that students did not understand how the economic entity 

principle applies to consolidated financial statements. They often forgot to eliminate 

intragroup balances, they struggled to prepare consolidation adjusting entries that eliminate 

intragroup transactions, and they had problems to account for non-controlling interest. The 

academics identified non-controlling interest as a particularly challenging topic related to the 

economic entity principle. Participant A-A commented that he “gave up a few years ago trying 

to do in-depth NCI”.  Understanding the economic entity concept is fundamental to 

understanding the consolidation process, as observed by participant A-A “…for me the 

economic entity is really the thing that drives the whole consolidation.” 

Comments by the industry participants also supported the economic entity principle as a 

threshold concept as they emphasised the importance of understanding the group structure: 

…people don't understand the relationships between the different entities or journals … or is 

that a downstream and upstream transaction? [I-C] 

…it's the difference in treatments between parent and group accounts which sometimes that 

is a tricky concept for juniors, and I mean even at the manager level. [I-D] 

3.7. Conclusion 

The preparation of consolidated financial statements is a challenging topic in financial 

accounting, typically taught at the intermediate accounting level. In this thesis, it is proposed 
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that consolidated financial statements can be better taught by focusing on the threshold 

concepts in the preparation of consolidated financial statements. Threshold Concept Theory 

offers an alternative perspective on how discipline concepts can be taught by addressing the 

problem of students reverting to rote learning when challenged by troublesome knowledge. 

Students that have mastered threshold concepts should be able to apply the discipline 

knowledge in the working environment. 

Four threshold concepts were identified in the preparation of consolidated financial 

statements. The threshold concepts were based on verbal reports produced by students and 

interviewing experienced educators and representatives from the accounting profession. The 

data contained no surprises but reinforced the notion that consolidated financial statements 

is a challenging concept with certain disciplinary concepts that students must master to 

progress academically and professionally.  

The focus on threshold concepts speaks to the ‘knowledge-that’ in epistemology. The 

identification of the threshold concepts and how they have defined the boundaries for an ALR 

is presented in Chapter 5. The ALR addresses the ‘knowledge-how’, i.e., helping students 

understand what to do with knowledge of threshold concepts. 

As the body of literature on threshold concepts grows, there is also a shift from the initial 

identification of threshold concepts in disciplines to measuring threshold crossing (Land et 

al., 2018; Nicola-Richmond et al., 2018). This is important in response to the criticisms raised 

against TCT. Measuring threshold crossing is not an objective in this thesis and an area of 

future research is whether an ALR can help measure threshold crossing.  
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CHAPTER 4 - Student Personas 

Student Personas 

4.1. Introduction 

Students currently enrolled in higher education are part of the App Generation (Gardner & 

Davis, 2013), a generation that increasingly exists in both an online and an offline world. Their 

identities are often formed or influenced not only by the traditional factors such as culture, 

community and family, but increasingly by external sources from a wider, online community. 

In 2016, 75.5% of lecturers and tutors in Australia were older than 35 years, with a median age 

of 45 compared to 40 years for the all jobs average (Australian Bureau of Statistics Census, 

2016). Despite recent staff reductions in the higher education industry, primarily as a result of 

the COVID-19 pandemic induced border closures and the consequential loss in student 

enrolments and revenue, the age profile implies that the student body in 2020’s ‘world’ is now 

at least one and up to three generations removed from their lecturers’ and tutors’ own student 

experiences.  

Utilising the functionalities of adaptive learning technologies, this thesis develops an ALR to 

support student mastery of threshold concepts in the preparation of consolidated financial 

statements. Recognising that the target audience is changing and obtaining an understanding 

of what their reality looks like will enable the development of a personalised learning 

experience. In the researcher’s opinion, students will more likely engage with educational 

resources when those resources are designed to not only transfer content but also to be 

relevant to their world recognising them as individuals in an impersonal digital world. 

Technology offers a powerful solution by enabling a personalised learning experience in 

online learning. This chapter proceeds as follows: section 4.2 explains the changing student 
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population. The concept of personas, the use of personas in accounting research and the use 

of student personas in the development of teaching interventions are discussed in section 4.3. 

The process used to develop and validate personas in this thesis is explained in section 4.4. 

This chapter concludes in section 4.5 noting implications of the development of student 

personas and suggestions for future research.  

4.2. A changing student population 

In 1988, 420,850 students were enrolled for tertiary studies at higher education institutions in 

Australia (Department of Education, 2001). By 2020, a staggering 1.6million students were 

enrolled (Department of Education Skills and Employment, 2022). Table 4.1 summarises the 

changes in the higher education student population between 1988 and 2020 at three points in 

time: 1988, 2004, 2020. 

Table 4.1. Changes in the higher education student population between 1988 & 2020 

 1988  2004  2020 
Approximate current age of a lecturer who was a first-year 
student at the point in time 

52  36  n/a 

      

Students enrolled 420,850  944,977  1,622,867 

Undergraduate courses 82.8%  69.6%  66.4% 

Postgraduate courses 15.6%  27.3%  30.6% 

Other 1.6%  3.1%  3.0% 

      

%Full-time 60.2%  65.6%  69.7% 

%Female 51.1%  54.3%  56.4% 

%International 3.3%  24.2%  30.1% 

(Department of Education, 2001, 2013; Department of Education Skills and Employment, 2022) 
 

Changes in equity group representation in domestic undergraduate enrolments further 

contribute to a different student body today. Universities Australia (2019) reports a 123% 

increase from 2008 to 2018 in students with a disability, a 105% increase in Indigenous 
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students, a 66% increase in students from low SES and a 50% increase in regional and remote 

students. Howard (2021) reports an increase in the 20-24 age group since 2004, with 

approximately 20% of school leavers deferring tertiary education until they are 20 and 25% 

until they are 30.  

A change in student demographics is not the only reason why lecturers sometimes stare at 

their class list and wonder “Who are you?”. Despite an overall increase in full-time enrolments 

more students are also employed in part or full-time employment (in 2017, 82% of students 

were in paid work (Universities Australia, 2017)). In 1984 50% of a full-time undergraduate 

student’s budget was allocated to living and transport costs compared to 67% in 2012 

(Universities Australia, 2013). The increasing cost of living means that more students must 

work to support themselves. In a catch-22 situation, more working hours often articulate into 

lower lecture attendance, with more than 25% full-time students and 36% of part-time 

students regularly missing lectures and tutorials to work (Universities Australia, 2017). 

Furthermore, the COVID-19 pandemic accelerated the transformation of the higher education 

industry and this too will impact student profiles in the future. 

Growing cohort sizes and the ongoing tendency of non-attendance in live lectures has made 

it even more difficult for lecturers to get to know their students. That unfortunately goes both 

ways, according to this reported observation: “…during the final exam, waiting for questions 

from students during their 15 minutes reading time. A student looked at me from the middle 

of the group and cautiously raised his hand. Eager to help, I bounded over to him and he asked 

‘Are you my lecturer?’” (Massingham & Herrington, 2006, p. 83). 
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4.3. Personas 

The idea of personas 

Personas are described as fictional individual persons based on “real-world observations” to 

represent different “cross-sections of users” (Cooper et al., 2014, pp. 62, 66). Cooper (2004) 

developed the concept of personas for application in (also referred to as user interface design 

or user experience design) based on the idea of modelling such as is found in economics and 

the natural sciences (Cooper et al., 2014). Cooper further describes personas as “…composite 

archetypes based on behaviour patterns uncovered during the course of our research, which 

we formalize for the purpose of informing the product design (Cooper et al., 2014, p. 62)”.  

The idea of personas has since been widely used in other areas such as product design 

(Miaskiewicz & Kozar, 2011), marketing (Revella, 2015), recruitment (Digital Marketing 

Institute, 2017), workplace learning (Maier & Thalmann, 2010; McGinn & Kotamraju, 2008) 

and course design (see below). Miaskiewicz and Kozar (2011) identified 22 benefits of using 

personas in the design process with audience focus (#1), prevention of self-referential design 

(#5) and empathy creation (#9) being the most relevant to this study.  

Personas in Accounting 

In the accounting literature, personas are used in a broader professional accounting setting 

revealing certain characteristics that accounting students will likely only develop once they 

have embarked on their professional accounting studies. Jeacle (2008) examined recruitment 

material from accounting firms and professional bodies to counteract the stereotyped 

accountant (dull and grey suited). Hamilton (2013) reports on the development of a 

professional identity of Chartered Accounting students when they are members of a 

community of practice.  
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Student personas 

In higher education, student personas are often used in course design (Kozar & Miaskiewicz, 

2009; Pivec & Baumann, 2004) to enhance student engagement (Digital Marketing Institute, 

2017). Effective online learning resources need a personalised content strategy and using 

student personas can guide the design process to achieve this. Pivec and Baumann (2004) 

used teacher personas, representing a number of different learning and teaching styles, to 

enable personalisation in an online course.   

This thesis extends the growing body of accounting education literature by developing 

student personas in accounting in the context of personalised learning experiences. The 

student personas are developed for two reasons: first, to assimilate the target student group’s 

world, enabling a more empathetic design approach and consequently a more personal 

learning experience. Second, to counteract the risk of self-referential design (Cooper et al., 

2014). Self-referential design refers to where the product design reflects the personal 

objectives and perspectives of the designer and not necessarily that of the target user. The 

student personas supplement the data collected from TAPs and inform the design of the ALR. 

4.4. Persona Development 

Guidance on how to develop personas are documented more in blogs and websites than in 

academic literature. For example, Wiggins (2007) provides a five-step process to develop 

customer personas using web analytics, whereas four steps are identified to develop student 

personas for online courses (Wallace, 2021). Although Dam and Siang (2019, para. 4) discuss 

ten steps to create personas as part of a “Design Thinking process”, they categorise the steps 

into four main parts which correspond to the other reported approaches. 
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Based on these structures, the following framework is used to develop the student personas 

for this thesis: 

• Step 1: Data collection. 

• Step 2: Analysis and determine how many personas to use. 

• Step 3: Bring personas to life (persona description and scenario development). 

• Step 4: Validation. 

Steps 1 and 2: Data Collection and Analysis 

Authentic personas require real world data. The extent of research performed to inform 

personas is, however, a function of time and budget. Maier and Thalmann (2010) used 

ethnographic research and observed staff within an organisation intensively over a five-week 

period to develop personas for workplace learning. McGinn and Kotamraju (2008) developed 

a survey instrument that incorporated both demographic and behavioural questions to inform 

the development of personas for an internal training department. They used factor analysis to 

create different user groups and used follow-up interviews to validate the categories. 

Randolph (2004) interviewed key users of a small information system to base the development 

of user personas. Two student personas informed the redesign of an introductory information 

systems course, based on focus group discussions and further development by student 

recitation leaders (Kozar & Miaskiewicz, 2009). In a university course development blog post, 

a “Welcome survey” embedded in an online course was used to gather student data (Oregan 

State University, 2018). In this thesis, demographic data, a learning style survey, and a personal 

information survey are used to develop student personas. Students enrolled in both 

undergraduate and postgraduate intermediate accounting units were invited to participate in 
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the project as representatives of the students that will typically experience the teaching 

initiative in the future. 

Following the decision on how data will be collected is the consideration of the number of 

personas. Cooper (2004) identifies the “primary persona” as the “individual who is the main 

focus” in a design. Each primary persona will articulate in a unique design. In the design of an 

introductory information systems course, Kozar and Miaskiewicz (2009) found that one 

student persona alone was not sufficient to represent the student cohort and developed a 

second student persona. For an in-house training department, eleven personas were 

developed based on tasks regularly performed within the organisation (McGinn & Kotamraju, 

2008). In an ethnography study that observed the use of personas in developing in intranet 

within an organisation, two personas were used (Blomquist & Arvola, 2002). Three personas 

were used in the user interaction design for a small information system project (Randolph, 

2004). Three personas were also developed in an ethnographic study in workplace learning 

(Maier & Thalmann, 2010). The suggested minimum number of personas in various designing 

blogs is three (Oregan State University, 2018; Wiggins, 2007). To be an effective design tool, 

the population should be narrowed down to between three and seven personas. In this thesis, 

after analysing the general characteristics from the emerging student profiles, three student 

personas are created: a primary student persona for the undergraduate unit, a primary student 

persona for the postgraduate unit and a secondary student persona representing non-

accounting major undergraduate students. 

Demographics 

Demographic data from six teaching periods are analysed to identify distributions across 

gender, age category, citizenship, attendance type and courses. The demographic data is 

anonymised before being analysed. Separating students’ first names and surnames in different 
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files create an unidentifiable list of names and surnames which provide the basis for selecting 

names for the student personas (Step 3). Table 4.2 summarises the demographic results. 

Table 4.2. Demographic information 

 UG PG 

n 1,575 298 

   

%Male 55.1% 44.3% 

%<=20 years old 68.9% 2.3% 

%21-25 years old 27.9% 77.2% 

%Full-time 90.7% 86.2% 

%Domestic26 55.6% 25.8% 

%Born in Australia 34.6% 15.8% 

%Bachelor of Commerce 86.5%  

%Accounting Major27 76.9%  

%Master of Professional Accounting  67.1% 

 

The primary emerging student profile for the undergraduate unit is an Australian male, 20 

years old or younger, studying full-time and enrolled in a Bachelor of Commerce, majoring in 

accounting. When excluding the students enrolled in a Bachelor of Commerce or with a 

second major in accounting from the dataset, a second student profile emerges: an Australian 

male student, 20 years old or younger, studying full-time and enrolled in a Bachelor of Science.  

The primary emerging student profile for the postgraduate unit is an international female 

student from China, between the ages of 21-25 years old, studying full-time and enrolled in a 

Master of Professional Accounting28. 

 
26 Students with Australian Citizenship and students with Australian Permanent Residency. 
27 5.2% did not specify a major 
28 No prominent secondary profile emerged for the postgraduate students when excluding the students majoring 
in accounting. 
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Learning Styles 

Developers often base adaptation in ALR’s on student learning styles (Özyurt & Özyurt, 2015). 

The extent to which learning style theories are suited to inform the design of an ALR is 

debatable as there exists a multitude of different learning style models and all are developed 

within a traditional teaching framework. Kirschner (2017) in fact questions whether learning 

styles are at all relevant. Student learning styles are used in this study not to design an ALR 

suitable for a particular learning style, but to inform the development of the student personas.  

Research into accounting students’ learning styles centres on their approaches to learning in 

terms of deep and surface learning and the effect on student performance (Ballantine et al., 

2008; Duff & McKinstry, 2007; Duff & Mladenovic, 2015). This thesis’s objective is to encourage 

deep learning by supporting student mastery of threshold accounting concepts. Earlier 

research in learning styles of accounting students also evaluates the applicability of Kolb’s 

Experiential Learning Model to accounting education (Baldwin & Reckers, 1984; Brown & 

Burke, 1987; Duangploy & Shelton, 2000) and identifies students majoring in accounting as 

being convergers (Duangploy & Shelton, 2000). As noted in later discussions, a converger 

profile is similar to the results obtained in this study, as convergers “require active 

experimentation and deductive reasoning to solve problems” (Duangploy & Shelton, 2000, p. 

81). 

Based on two recent reviews of studies incorporating learning styles in adaptive learning, 

Felder-Silverman’s Index of Learning Styles (ILS) are deemed the traditional learning style 

theory most appropriate for application in e-learning environments (Graf et al., 2007; Özyurt 

& Özyurt, 2015; Truong, 2016). The Felder-Silverman learning style model developed out of 

research in engineering education (Felder & Silverman, 1988) and resulted in the Felder-

Soloman Index of Learning Styles instrument which evaluates learning preferences in four 
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dimensions: Sensing/Intuiting, Visual/Verbal, Active/Reflective, and Sequential/Global 

(Soloman & Felder, 1999). Graf et al. (2007) describes the learning styles dimensions in more 

detail, and these characteristics are included in the development of the student personas in 

this study. 

Students enrolled in the undergraduate and postgraduate intermediate accounting units in 

Semester 1, 2019 were invited to complete the Index of Learning Styles (ILS)29 questionnaire30. 

The questionnaire was administered during tutorials (undergraduate) and seminars 

(postgraduate), and 91 questionnaires were returned (Response rates: UG: 37%, PG: 65%). 

Participants had the option to provide their email address if they wanted their results to be 

returned to them. The questionnaire is included in Appendix C and the results are 

summarised in Table 4.3. 

Table 4.3. Index of Learning Styles31 

Dimension Act/Ref Sen/Int Vis/Vrb Seq/Glo 

  UG PG  UG PG  UG PG  UG PG 

Strong 

A
ct

iv
e 

1 0 

Se
ns

in
g 

1 0 

V
is

ua
l 

1 0 
Se

qu
en

tia
l 

0 0 

Moderate 17 5 4 1 4 1 3 2 

Well balanced 21 9 7 4 11 5 17 8 

Total 39 14 12 5 16 6 20 10 

             

Well balanced 

Re
fle

ct
iv

e 

22 5 

In
tu

it
iv

e 

16 5 

V
er

ba
l 

17 8 

G
lo

ba
l 

28 9 

Moderate 7 3 23 8 24 5 18 2 

Strong 1 0 18 4 12 3 3 1 

Total 30 8 57 17 53 16 49 12 

             

Overall result  -9 -6  45 12  37 10  29 2 

Count  69 22  69 22  69 22  69 22 

Enrolments  187 34          

Response rate  37% 65%          

 
29 Approval was obtained to administer the ILS to the students: Dr Richard Felder, 24 April 2019. 
30 Ethics approval was obtained to administer the ILS. 
31 A two-sided Fisher exact test showed that there is no significant association between the PG and UG learning 
styles (N = 91, p < .05). 
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The questionnaire collects responses to four dimensions of learning styles. Figure 4.1 shows 

that the participants in this study have a stronger preference for active, intuitive, verbal and 

global learning.  

Figure 4.1. ILS results for undergraduate and postgraduate students 

 

Although the ILS-model states that everyone alternates between the opposite sides of the 

spectrum, active learners, generally, will learn better while being actively engaged in an 

activity while reflective learners need time to reflect on new information. Intuitive learners 

are often more innovative and more comfortable to discover new concepts, whereas sensing 

learners prefer more certainty, working with facts and proven problem-solving methods. 

Verbal learners retain more information when reading or hearing explanations, whereas visual 

learners prefer visual illustrations and demonstrations. Global learners do not necessarily 

have to learn in sequential steps but can assimilate various (sometimes random) concepts and 

then suddenly connect the underlying relationships to fully understand the application. 

Sequential learners on the other hand prefer to learn in a linear format (Felder & Silverman, 

1988). 
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Personal Information Survey 

This thesis further develops a personal information survey instrument based on data 

requirements identified from the literature review. The purpose of the personal information 

survey is to collect authentic data to flesh out the persona structures derived from the 

demographic data. Students enrolled in the intermediate accounting units in Semester 2, 2019 

were invited to complete the survey, with the survey again being administered in the 

undergraduate tutorials and the postgraduate workshops32. The undergraduate questionnaire 

is included in Appendix D for illustration purposes. The following categories from the survey 

data are used to inform the student personas: first language; personality (self-assessed); 

preferred way of relaxing; employment; what motivates you to study; goals in life; 

characteristics; professional qualifications; lecture attendance, etc.; and study approaches. 

Step 3: Bring Personas to life (persona description and scenario development) 

Ben Smith (Student Persona 1) 

Ben Smith is the primary student persona for the undergraduate intermediate accounting 

unit. The Student Persona 1 name was chosen based on the three most frequent occurring 

names in the dataset being Benjamin/Ben (19 occurrences), Matthew (18), Nicholas (16) and 

of the three, Benjamin was the most popular boy’s name in Australia in 2017, ranking 24th 

(Matthew (69th) and Nicholas (71st)) (McCrindle Research Pty Ltd, 2017). Smith was the most 

common surname in Australia in 2018 (Nheng, 2018). 

Ben Smith is an Australian male, 20 years old, studying full-time and enrolled in a Bachelor of 

Commerce, majoring in accounting. Ben describes himself as ambivert and relaxes by 

participating in sport (such as ball games and running) and socialising with his friends. He 

 
32 Ethics approval was obtained to administer the personal information survey. 
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works part-time in a non-accounting role and good grades motivate him to study hard. His 

goal in life is to be successful (and make money) and he can be described as being hard 

working, accountable and kind. Ben rarely attends live lectures and mostly listens to the 

recorded lectures. He attends most tutorials. He studies predominantly using his laptop at 

home and rewatches online lecture recordings when he needs to clarify a concept. Ben aspires 

to become a member of Chartered Accountants Australia and New Zealand (CA ANZ) or CPA 

Australia (CPAA).  

Li Yu (Student Persona 2) 

Li Yu33 is the primary student persona for the postgraduate unit. Li Yu is an international 

female student, originally from China. She is 23 years old, studies full-time and enrolled in a 

Master of Professional Accounting. Li Yu is on a student visa and describes herself as being 

ambivert. If she is not sleeping, she likes to watch Marvel or romantic movies to relax. 

Although she is not currently in full-time employment, she does have work-related experience 

in a commerce role. Li Yu finds her motivation to study in good grades and the alternative 

career options that her qualification will offer. Her goal in life is to be successful and land a 

well-paid job. Her family describes her as outgoing, patient, and responsible. Li Yu regularly 

attends the seminars and studies at home, using her laptop. When she struggles with a 

concept, she consults the online course content to clarify the concept. Li Yu aspires to be a 

CPAA or Association of Chartered Certified Accountants (ACCA). 

 
33 There was no name or surname that was dominant in the dataset. Consequently, Li Yu was randomly selected 
from common Chinese names in Wikipedia to represent the second student persona. 
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Luca Romano (Student Persona 3) 

Luca Romano is the secondary student persona representing non-accounting major 

undergraduate students. His name was chosen by randomly selecting an Italian name and 

surname. 

Luca is an Australian male of European descent, 20 years old, studying full-time and enrolled 

in a Bachelor of Science. Luca is an introvert and likes reading science fiction books or 

participating in sports such as football. He works part-time in a non-accounting role and is 

motivated by good grades. His goal in life is to find a job where he also has time to enjoy life. 

Friends describe him as being honest, smart and caring. Luca regularly attends live lectures 

and also listens to the recorded lectures. He attends most tutorials, and he studies 

predominantly using his laptop at home. When Luca wants to clarify a concept, he either asks 

his tutor or searches for an answer online.  

Step 4: Validation 

To test the validity of the assumptions used in the development of the student personas and 

whether they are deemed representative, the student personas were presented at two external 

conferences: the RMIT Accounting Educators’ Conference on 18 November 2019 and the 

Western Australia Teaching and Learning Forum on 30 January 2020. Following Kozar and 

Miaskiewicz (2009), a revised version of the student personas were presented internally to the 

accounting teaching staff in the Department of Accounting and Finance at the UWA Business 

School. Feedback received was positive and provided support of the three persona types. 

4.5. Conclusion 

Using student personas during the design phase of the ALR supports the student-centred 

approach adopted in this thesis. Furthermore, it prevents self-referential design by 
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highlighting the differences between the subject matter experts and their target audience. 

Most importantly, it supports empathy with the students by creating an understanding of who 

the students are. 

The thesis contributes to the literature by providing a structured approach to developing 

student personas. The research methodology employed in this study could be extended to 

develop other student-centred teaching interventions and consequently will be relevant to 

learning designers and educators. Using student personas means you can keep the student 

type in mind when designing activities for teaching resources, contributing to a personalised 

learning experience. Future research will involve testing the usefulness of the student 

personas in informing the design of an ALR in intermediate accounting.  Other future research 

may involve evaluating the interaction between student personas, inclusive design and 

universal design for learning.
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CHAPTER 5 - Adaptive Learning Resource 

Adaptive Learning Resource 

5.1. Introduction 

It is fitting that this chapter is the penultimate chapter in this thesis as learning and teaching 

needs must be identified first before educational technology is added. Despite the fact that 

this thesis proposes the use of educational technology in teaching, it also argues that 

technology should be used for what it is best and not simply replace teaching for the sake of 

it. Sankey (2019) holds a similar viewpoint, arguing that pedagogy should be considered first 

before deciding on educational technology tools. Technology, however, offers several 

educational benefits such as promoting inclusive teaching practices and reaching low 

achieving students in large classes who are often neglected in traditional education systems. 

The use of threshold concepts to teach the preparation of consolidated financial statements 

in an active learning classroom was discussed in chapter 3. In this chapter, a suitable 

educational technology to support this pedagogical approach is demonstrated. 

Over the years, the preparation of consolidated financial statements has been identified as a 

challenging topic to master in intermediate accounting (see e.g., Duangploy & Shelton, 2000; 

Kimmell, 1976; Luehlfing, 1995; Murphy & McCarthy, 2010; Howieson, Arthur & Bradbury 2019, 

personal communication). Various learning and teaching initiatives have been implemented 

in the past at UWA to support student learning in intermediate accounting. Such initiative 

included using more complex introductory accounting questions leading into easier 

intermediate accounting questions and using an on-demand online tutor (however, not in 

real-time). Although the initial feedback on these interventions were positive, it did not offer 

a scalable solution and, in the case of the on-demand online tutor, offered a personalised 
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learning experience only to a limited number of students. Furthermore, these interventions 

were not specifically aimed at mastering threshold concepts. 

Adopting Bloom’s (1984) notion that students who were tutored one-to-one performed better 

than students who were taught in larger classes, teaching initiatives that encourage mastery 

of threshold concepts may be more effective if students are taught personally or in a small 

group. However, this is not feasible at most higher education institutions where large student 

cohorts in accounting are the norm. Technology may offer a solution as it has the capability 

to mimic individual tutoring by offering a personalised learning experience.  

This thesis develops an ALR in consolidated financial statements. Although the use of 

adaptive learning technology34 to support student mastery of threshold concepts is still in its 

infancy (Mavroudi et al., 2017), evidence is emerging that it has the potential to be an effective 

educational tool (Prusty & Russell, 2011; Zhao & Abuizam, 2015). At the time this research is 

undertaken, the impact of adaptive learning on student mastery of threshold concepts in the 

preparation of consolidated financial statements has not been tested. 

The chapter proceeds as follow: Section 5.2 contains background information on learning 

theories, adaptive learning, and the use of online learning resources in the accounting 

classroom. Types of adaptive learning systems, the choice of authoring tool and the training 

undertaken prior to developing the ALR are discussed in section 5.3. Section 5.4 sets out the 

factors considered in the design process, and section 5.5 discusses the data sources used to 

inform the design of the ALR. Section 5.6 describes the lessons in the ALR and includes video 

links to showcase the lessons. The results from the pilot study are reported in section 5.7. The 

chapter concludes with section 5.8, including suggestions for future research. 

 
34 Educational technology that adapts to the needs of the user 
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5.2. Literature review 

Learning theories 

Accounting graduates are entering an increasingly competitive environment where they will 

deal with complex accounting situations much earlier than their predecessors (Vien, 2021). 

This requires critical thinking skills and conceptual understanding of the discipline content. 

Over the years, different learning theories have emerged to explain student learning, such as 

behaviourism, cognitivist constructivism, social and situated learning, and experiential 

learning (IBE-UNESCO, 2016; Stewart, 2012). This thesis uses constructivist learning theory 

and adopts an active learning pedagogical approach to enable students to develop conceptual 

knowledge of consolidated financial statements. A conceptual understanding helps students 

to better grasp the accounting issues in different group structures, thus preparing them to 

handle other complex accounting scenarios that may present. Conceptual knowledge and 

threshold concept theory were discussed in Chapter 3. 

Adaptive learning 

The use of adaptive learning technology in higher education holds the potential to improve 

student performance and satisfaction (Schönfeldt et al., 2020). Adaptive learning was 

introduced in Chapter 2. Kerr (2015, p. 88) defines adaptive learning as “a way of delivering 

learning materials online, in which the learner’s interaction with previous content determines 

(at least in part) the nature of materials delivered subsequently. The process is automated, 

dynamic, and interactive. Its purpose is to generate a personalized learning experience.” It is 

an emerging technology that offers educational benefits such as personalisation, immediate 

and rich feedback, learning pathways (remediation/fast-tracking/discretionary), interactive 

learning leading to better engagement, scalability, and improved learning analytics. 
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Personalisation refers to variation in learning objectives, content, method and pace (Kerr, 

2015).  

Vandewaetere et al. (2011) identify three parts to adaptive instruction:  

1. The source of adaption, i.e., to what should the learning resource adapt. For example, 

focusing adaptation on learner characteristics identified as important for student 

success (learner model), with the source being the learner, the learning environment 

or both. Learner characteristics are grouped into cognitive (e.g., learning style), affect 

(e.g., self-efficacy) and behavioural (e.g., number of attempts) features. 

2. The target of adaptation referring to the instruction that will be adapted, e.g., learning 

material or content. It also refers to the timing of the adaptation, e.g., static (before the 

task or instruction commences) or dynamic (while engaging with the learning 

resource), and whether adaptation is controlled by the instructor, student, or shared 

control. 

3. The online learning resource acts as the pathway to translate the source into the target 

and, depending on the sophistication involved, can be classified as either an adaptive 

system (responding to input from the source) or an intelligent system (using artificial 

intelligence to improve student learning). 

Martin et al. (2020, p. 1908) extend this framework by including the instructional model with 

the content model as the adaptive target and identifying “mastery” as the outcome of the 

adaptive instruction. The online learning resource, the “adaptive engine”, is also much more 

sophisticated and relies on artificial intelligence for an individualised learning experience. 
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Teaching innovations based on adaptive learning technology are increasingly used in STEM 

disciplines such as engineering (Barclay et al., 2020; Johanes & Lagerstrom, 2017; Prusty & 

Russell, 2011), mathematics (Clark & Kaw, 2020a; Weltman, Timchenko, et al., 2019), health 

sciences (Van Es et al., 2015), and computer sciences (Martin et al., 2020). Although the 

literature in general suggests that adaptive learning has a positive impact on teaching 

practices, conflicting views are held as to whether adaptive learning technology achieves the 

desired student outcomes (Johnson & Samora, 2016). Zhao and Abuizam (2015), however, 

reported that students in a distance education delivery mode performed better when 

introduced to an adaptive learning tool than their counterparts in a traditional classroom. 

Students utilising adaptive learning in units offered in flipped-class mode, were more 

confident, knowledgeable, and performed better in the exam than students who did not use 

the adaptive tutorials (Clark & Kaw, 2020b; Weltman, Hunter, et al., 2019). 

Online learning resources in accounting education 

Most research on the use of computer systems in accounting education is either aimed at 

transferring computing skills required in accounting to students (Baldwin-Morgan, 1995; 

Togo & McNamee, 1995) or using online tutoring systems or other forms of technology in 

introductory accounting (Baxter & Thibodeau, 2011; Bryant & Hunton, 2000; Lehman & 

Herring, 2003; Potter & Johnston, 2006).  

The Journal of Accounting Education has, since 1998,  been regularly publishing reviews of 

accounting education literature, extending earlier reviews of empirical research in accounting 

education by Rebele and Tiller (1986) and Rebele et al. (1991). The review series covers 

accounting education research published since 1991 and include a section on educational 

technology (Apostolou et al., 2020, 2021; Apostolou et al., 2019; Apostolou et al., 2015, 2016, 
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2017, 2018; Apostolou et al., 2013; Apostolou et al., 2010; Apostolou et al., 2001; Rebele et al., 

1998; Watson et al., 2003, 2007).  

The educational technology35 landscape is rapidly changing, accelerated by the recent 

COVID-19 pandemic and the inevitable shift to online teaching. The developments in the use 

of educational technology in accounting education since the 1990’s is reflected in the variety 

of research topics that have emerged over the years as illustrated in Table 5.1. 

 
35 ‘Educational technology’ is used here to refer broadly to the use of computer technology in learning and 
teaching activities and include computer-aided learning resources, the use of the internet, multimedia resources 
(e.g., videos), online lessons, etc. 
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Table 5.1. Summary of research on the use of educational technology in accounting education 

Research topic  Citations 
Advantages and disadvantages of different types 
of educational technologies 

 (Boyce, 1999; Carnaghan et al., 2011; Carnaghan & Webb, 2007; Edmonds & Edmonds, 2010; Jensen & Sandlin, 1992; Love & 
Fry, 2006; Mahoney & Welch, 2002; Premuroso et al., 2011; Rudolph et al., 2000; Sugahara & Boland, 2006) 

   

The use of computer-based tutorials and 
computer-aided learning 

 (Baxter & Thibodeau, 2011; Beatson et al., 2020; Carenys & Moya, 2016; Chan et al., 2016; Crandall & Phillips, 2002; Fatemi et 
al., 2014; Friedman et al., 2006; Green et al., 2000; Greer et al., 2011; Gujarathi & McQuade, 1998; Hahn et al., 2013; Hornik & 
Thornburg, 2010; Jackson & Cossitt, 2015; Jares et al., 2019; Jones & Wright, 2010; Khanlarian et al., 2010; Khanlarian & Singh, 
2013, 2015; Lane & Porch, 2002; Mc Larres & Radcliffe, 2000; Mcdowall & Jackling, 2006; Phillips & Johnson, 2011; Potter & 
Johnston, 2006; Sargent et al., 2011; Shehata et al., 2020; Solsma et al., 2018) 

   

Online collaborative learning  (Borthick & Jones, 2000; Duncan et al., 2012; Lightner & Houston, 2001) 
   

The learner/user experience  (Halabi et al., 2002; Mabey et al., 1998) 
   

Predictions about the effect of technology on the 
future of accounting education 

 (Bryant & Hunton, 2000; Moustafa & Aljifri, 2009; Sangster & Lymer, 1998) 

   

Computer-based assessment and assessments 
incorporating technology 

 (Apostolou et al., 2009; Bertheussen, 2014; Bhattacharjee & Shaw, 2001; Brink, 2013; Chui et al., 2013; Davis et al., 2016; Eng et 
al., 2014; Fan & Song, 2020; Fisher et al., 2016; Goldwater & Fogarty, 2007; Lambert et al., 2014; Litherland et al., 2013; Marriott 
& Lau, 2008; Menk & Malone, 2015; Nnadi & Rosser, 2014; Peterson & Reider, 2002; Ramanau et al., 2020; Wooten, 2016) 

   

Using technology for feedback  (Marriott & Teoh, 2012) 
   

Unit administration such as learning 
management systems and virtual office hours 

 (Gaffney et al., 2010; Halabi & De Lange, 2011; Humphrey & Beard, 2014; Lillie & Wygal, 2011) 

   

Guidance for the introduction of technology in 
content delivery 

 (Bryant & Hunton, 2000; Calk et al., 2007; Lillie, 2008; Lusher et al., 2012; McVay et al., 2008; Murphy & Hoeppner, 2002; 
Suwardy et al., 2013) 

   

Course delivery (traditional, online, blended)  (Aldamen et al., 2015; Blankley et al., 2018; Chen et al., 2013; Coetzee et al., 2018; Lento, 2018; Liu et al., 2013; López Gavira & 
Omoteso, 2013; McCarthy et al., 2019; Morris et al., 2016; Osgerby, 2013) 

   

Using social media platforms to engage students 
and deliver content 

 (Khan et al., 2016; Stone et al., 2014) 

   

Using video and audio-sharing platforms to share 
learning content or source learning content 

 (Fessler, 2012; Holtzblatt & Tschakert, 2011) 
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Research on the design and development of technology-based learning resources for 

accounting education is scarce. In the above-mentioned accounting education literature 

series only one example was found describing the development of exercise-based video 

podcasts (Rich, 2012) and only a few on the use of intelligent homework systems or adaptive 

learning (Baxter & Thibodeau, 2011; Hahn et al., 2013; Jackson & Cossitt, 2015; Jares et al., 2019; 

Johnson et al., 2009; Kern et al., 2014; Phillips & Johnson, 2011). In this thesis the design and 

development of an ALR is explained and the next section will focus on design considerations. 

5.3. Authoring tool  

Types of adaptive learning systems 

Adaptive systems and intelligent systems are not necessarily the same thing and represent 

two different approaches (Vandewaetere et al., 2011). Thompson (2013) (cited in Johnson & 

Samora, 2016) differentiates between rule-based systems (adaptive systems) and algorithm-

based systems (intelligent systems). Rule-based adaptation works on an if-then basis, with a 

relatively fixed branching structure. Algorithm-based adaptation uses artificial intelligence to 

develop unique learning paths for students. Due to vastly different levels of sophistication and 

complexity, the authoring tools available to develop adaptive learning resources range 

significantly in price. 

Choice of authoring tool 

For this thesis, several educational technology tools were considered. Some publishers offer 

ALRs with their textbooks, e.g., WileyPlus, but there is not an Australian version available for 

corporate financial reporting. Vendor-acquired platforms also do not have a threshold 

concept focus. Another alternative is a gamified learning resource, e.g., Quitch 

(https://quitch.com/). Being offered on a mobile platform, Quitch encourages learner 

https://quitch.com/
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engagement but does not offer adaptivity, a required feature for this project. Three 

commercially available authoring platforms, described as adaptive, are summarised in Table 

5.2 and discussed below. 

Table 5.2. Authoring platforms 

Product Smart Sparrow Cerego Articulate 360 
    
URL https://www.smartsparrow.com/  https://www.cerego.com/  https://articulate.com/360  
    
Cost $$$ $$ $ 
    

Training Provided Self-directed 
Self-directed, E-Learning Heroes 
Community (online) 

    

Design and 
development 

Self-designed and developed or 
outsourced to Smart Sparrow 

Self-designed and developed or 
work with a Cerego Certified 
partner 

Self-designed and self-developed 

    
Degree of 
adaptability 

High Low Low-Medium 

    
Level of learning 
analytics 

Rich Medium Limited 

 

Smart Sparrow 

Smart Sparrow describes itself as a “global leader in adaptive and personalized learning 

technology” (Smart Sparrow, n.d., par 2). Smart Sparrow was the preferred platform for this 

thesis because of the high degree of adaptability and the rich learning analytics. Training was 

undergone in 2018, but discussions halted when Smart Sparrow entered negotiations with a 

US-based publisher. Smart Sparrow has now been sold to the publisher and their Australian 

operations scaled down significantly.  

Cerego 

Looking for an alternative to Smart Sparrow, a meeting was held with a representative from 

Cerego. Cerego describes itself as “an adaptive learning tool that can be used in place of [a] 

textbook, or, as a supplement” (personal communication, 19 February 2018). At the time of 

evaluation, Cerego was only available as a mobile device platform and offered little adaptivity. 

In features, it was similar to the Quitch-app, which meant it encouraged student engagement 

https://www.smartsparrow.com/
https://www.cerego.com/
https://articulate.com/360
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but was not suited for the development of a stand-alone learning resource with individual 

learning paths.  

Articulate 360 

Articulate Storyline 2 was used in an earlier project to develop a learning resource used as a 

revision tool in financial accounting. The learning resource was rule-based (if-then), which 

means if the correct answer is selected, the student progresses to the next question. If the 

wrong answer is selected, the student receives rich feedback and has additional chances to 

attempt the question. Despite the linear nature of this resource, student feedback was very 

positive.  

By the time an authoring tool was selected for this thesis, the Articulate platform evolved to 

include sufficient features to make it suitable for this ALR. For example, it had the ability to 

personalise the learning resource, the ability to build in branching (although rule-based), it 

integrated easily with the LMS, it was affordable with no per-student cost and sufficient online 

support was available through the Articulate E-Learning Heroes Community to allow for self-

directed learning. Articulate 360 is described as a “creator platform for workplace learning” 

(Articulate Global LLC, 2022) and it does not boast the same rich learner analytics as is 

available in algorithm-based platforms, e.g., Smart Sparrow. 

Self-directed learning and platform training 

Several self-directed online courses were completed over the past decade to develop teaching 

strategies for online teaching as well as in general teaching. The knowledge gained from these 

courses also influenced decision-making in the design of the ALR.  
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The following online courses were successfully completed: 

• New to Online (by Online Learning Consortium). 

• Learning to Teach Online (UNSW Sydney on Coursera). 

• Transforming Teaching for Learning (UWA Modules 1 and 2). 

• Contemporary Approaches to University Teaching (Swinburne University of 

Technology MOOC). 

• ELearning Tips (LinkedIn Learning). 

Platform authoring training was first provided by Smart Sparrow and included the Smart 

Sparrow Virtual Training Program and the Smart Sparrow Author Training. Articulate 

Storyline 360 offered no vendor training, but two self-directed courses available on LinkedIn 

Learning, namely Learning Articulate Storyline 360 and Articulate Storyline 360: Increasing 

Learner Engagement were completed by the author. The complete revision learning resource 

developed for an earlier project in Articulate Storyline 2 were also redesigned in Articulate 

Storyline 360 for a hands-on experience before commencing the development of the lessons 

for this thesis. 

5.4. Design considerations 

A personalised learning resource has many characteristics that makes it a valuable resource 

to support student mastery of threshold concepts. For example, it is a self-paced learning 

resource, which allows for scaffolded learning. Timely feedback can be provided to correct 

any misunderstanding. Furthermore, it allows for the incorporation of prior knowledge which 

can motivate students to explore more advanced applications of the concepts. Being an 
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electronic platform, it is also easy to amend the learning content if, for example, the AASB 3 

definition of a business changes. In this section, some of these characteristics are discussed.  

Storyboards 

Storyboarding has come a long way since it was first developed by Walt Disney in the 1930’s 

as a graphic organiser for pre-visualising movies. In this thesis, storyboards were used to plan 

lessons on a screen-by-screen basis. The storyboards capture the suggested screen text, 

narrative, and interactivity per screen and help plan the sequence of screens. Figure 5.1 and 

Figure 5.2 provide examples of storyboards developed for this thesis, based on a template 

initially provided by Smart Sparrow.  

Figure 5.1. Storyboard example (1) 
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Figure 5.2. Storyboard example (2) 

 

Storyboards help to organise content, separating out ‘nice to know’ from ‘need to know’. ‘Nice 

to know’ content is available to students who want to know more and is accessed using the 

“TELL ME MORE” button. Using storyboards further helps the design process to stay ahead 

of the development process. For example, the storyboards were useful for mapping out the 

revised sequence of the screens in the first lesson after a revision of the first design. It was 

easier to do it before the development commenced.  

Pedagogical considerations  

As mentioned earlier, this thesis follows a constructivist learning model and an active learning 

pedagogical approach, with threshold concept theory providing the theoretical framework for 

designing the ALR. This means the ALR is developed with a flipped classroom model in mind 

where students will use the ALR as pre-class work. Time in class can then be used to extend 

the application of the threshold concepts. This pedagogical approach should be suitable for 

the topic of consolidated financial statements. The topic includes a large selection of different 

possible scenarios which often mean that students not only find the topic conceptually 

challenging but are also overwhelmed by its volume. From experience, students feeling 
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overwhelmed by the topic revert to rote learning and stated in chapter 3, will remain stuck in 

a pre-liminal space. In the development of the ALR, the volume of content is drastically 

reduced by using only one or two scenarios to illustrate each threshold concept. The aim of 

limiting the ALR to the threshold concepts is to develop a conceptual understanding in 

students that will enable them to have insight when confronted with more complex 

consolidation scenarios.  

Look & Feel - Instructional design elements 

Following the recommendations in the course “Elearning tips” (Slade, 2019), a font and colour 

scheme was compiled for the learning resource. Table 5.3 summarises the instructional design 

elements adopted in the design of the ALR. The elements with an asterisk are discussed 

further. 

Table 5.3. Instructional design considerations 

Element Decision 
Aspect ratio Wide screen (16:9). Most devices used to access eLearning content have a rectangular rather than a 

square screen 
Modality  Four separate lessons centred around threshold concepts as opposed to one long lesson 
Visuals High quality visuals that look realistic 

Maintain the original aspect ratio 
Select visuals that add value 
Incorporate icons to reduce onscreen text 
Images and icons were sourced from the Articulate 360 Content Library 

Style guide Develop a style guide based on UWA’s digital guide 201836 
Here is a summary of the main colours used: 

 Colour model Red Green Blue Hex code 

Primary 
Blue RGB 39 52 139 #27348b 
Gold RGB 225 182 0 #e2b600 
Silver RGB 236 236 236 #ececec 
Secondary 
Red RGB 228 54 34 #e42313 
Green RGB 38 85 33 #265521 
Turquoise RGB 20 136 202 #1488ca 

 

Inclusivity Develop student personas (Chapter 4) 
Select visuals that fit student personas and that show diversity 

Pop-ups Use pop-ups for short/little content  
Pop-ups help to keep the interface clean and encourages interaction 

 
36 UWA changed their corporate font style during the project, which was a timely reminder to stick to default 
fonts when designing electronic content. 
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Element Decision 
Layers Use layers for longer/larger content 
Personalisation* Use a name-variable early to engage the student 

Use branching to give students the option to decide their own learning path 
Refer to student personas while making design decisions 

Engagement* Alternate between different activity styles (drag-and-drop, multiple choice, free-response, etc.) 
Feedback* Use pop-ups/layers to reduce clicking 
Multiple 
attempts* 

As a learning resource, allow students more than one attempt at an activity with constructive 
feedback to support their learning 

Adaptivity Adaptivity can be based on what the student is currently doing, what the student did in the past, what 
the student know/don’t know. 

Analytics* Limited data points collected in the pilot ALR. 

Personalisation 

Online learning can often be an impersonal experience. Several techniques are used in the 

ALR to personalise the learning experience. For example, students enter their name on the 

first screen (Figure 5.3) and their name is then subsequently used to personalise content 

(Figure 5.4).  

Figure 5.3. Landing page 

 



109 
 

Figure 5.4. Personalised page 

 

Students are also given alternative options to choose their own learning path. On this slide 

(Figure 5.5), the student can decide whether they want to learn more about the acquirer in a 

business combination transaction or whether they want to continue with the lesson. 

Figure 5.5. Choices 

 
 

Other examples of personalisation include using the student personas developed in chapter 4 

to inform characters used in scenarios. In the future, different versions of the learning 
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resource will be developed to allow students to choose a theme based on their interests. The 

pilot version has a cricket theme, but other themes, based on the results from the student 

personas, may include movies, online gaming, and outdoor activities. 

Engagement 

Activities in the ALR are also developed to encourage student participation. Students ‘pull’ 

the content rather than it being pushed out to them. In this activity (Figure 5.6) students must 

click on the stars to reveal key components that explain “power” as an element of control. 

Clicking on the first star reveals the phrase “existing substantive rights” as well as provides an 

additional explanation of substantive rights. Presenting a definition in this way, requires a 

student to actively participate rather than passively read through a piece of text. 

Figure 5.6. Control activity 
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The next activity aims to help students master the threshold concept “consolidation”. When 

the student clicks on the number one (Figure 5.7), the student is taken through a systematic 

explanation of what group results (or consolidated financial statements) portray. The student, 

at their own pace, can click on one to four to reveal further information (Figure 5.8 and Figure 

5.9). When the student returns to the main screen, the numbers visited are greyed out to show 

which sections they have already visited (Figure 5.10). 

Figure 5.7. Consolidation activity (1) 
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Figure 5.8. Consolidation activity (2) 

 

 
Figure 5.9. Consolidation activity (3) 
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Figure 5.10. Consolidation activity (4) 

 

The following activity tests student knowledge (Figure 5.11). Feedback is provided to either 

confirm the correct answer (Figure 5.12) or explain why the answer is incorrect (Figure 5.13). 

Figure 5.11. Multiple choice question 
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Figure 5.12. Correct answer 

 

Figure 5.13. Incorrect answer 

 

Feedback 

Immediate feedback was found to improve student performance and support the retention of 

information in a study performed by Dihoff et al. (2004). Hattie and Timperley (2007, p. 81) 

describes feedback as “information provided by an agent…” “…regarding aspects of one’s 

performance or understanding”, and as “among the most critical influences on student 

learning”. Students receive immediate feedback in the ALR whenever their input is required.  

In this drag and drop activity (Figure 5.14), students are required to drag various intangible 

assets (blue boxes) and drop them under the correct heading. The item changes to green italic 

if the answer is correct or red strikethrough if incorrect. Different fonts (italic or 

strikethrough) are used in the feedback to accommodate students who can’t differentiate the 

colours on screen. Students can read a short summary on the different treatments of the 

intangible asset examples, by clicking on the “Feedback” button, before continuing the lesson. 
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Figure 5.14. Drag and drop activity 

 

In this reflection activity (Figure 5.15), students are asked to explain their understanding of 

“identifiability”. If a student tries to skip the activity without responding, they are prompted 

to write down key words and are given the option to try again. When students click on the 

“Feedback” button they can see their own response and compare it to a formal summary 

(Figure 5.16). 

Figure 5.15. Reflection activity input screen 
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Figure 5.16. Reflection activity feedback screen 

 

In this acquisition date activity (Figure 5.17), layers are used to reduce clicking and to provide 

immediate feedback.  

Figure 5.17. Acquisition date activity 

 

When the student selects an incorrect date, the icon changes to a red cross and feedback is 

provided on why the chosen date is incorrect (Figure 5.18). When the student navigates away 
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from the date, the feedback layer disappears, and the student can select an alternative date. 

When the student selects the correct date, the icon changes to a green tick and feedback is 

provided reinforcing the choice (Figure 5.19). 

Figure 5.18. Incorrect choice with feedback layer 

 

Figure 5.19. Correct choice with feedback layer 
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Throughout the resource “Correct” feedback reinforces the concept that was tested in the 

activity, “Try again” feedback acknowledges if part of the answer was correct and provides 

guidance to the student before attempting the activity again, and “Incorrect” feedback provide 

a more detailed discussion of the answer. 

Multiple Attempts 

In research conducted by Raymond, Neustel and Anderson (cited in Wooten, 2016) it was 

found that when students had multiple attempts at a test, with feedback in-between, they 

performed better in subsequent attempts. This is supplemented by research conducted by 

Agarwal et al. (cited in Wooten, 2016) which supports the notion that multiple attempts at a 

test lead to durable, deeper learning. For this reason, activities in the ALR are designed to 

allow students multiple attempts at an activity. In the few cases where students were not given 

multiple attempts, the feedback from the pilot study was that they felt frustrated. See below 

for examples of correct (Figure 5.20), try again (Figure 5.21) and incorrect feedback (Figure 

5.22). 

Figure 5.20. Correct feedback 
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Figure 5.21. Try again feedback 

 

Figure 5.22. Incorrect feedback 

 

Additional content 

Using the functionality of branching, additional content is made available to students as 

optional activities. The additional content is largely based on observations from the TAPs. For 

example, in the TAPs many students failed to link the requirement to remeasure non-current 
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assets where it forms part of the consideration transferred to a similar process used in a prior 

topic to revalue non-current assets. In this activity, the topic of revaluation is briefly 

summarised (Figure 5.23), with a short activity to test the application of the concept (Figure 

5.24) and a video-link that provides further support (Figure 5.25 and Figure 5.26).  

Figure 5.23. Recapping remeasurement of non-current assets 

   

Figure 5.24. Activity to test application of revaluation 
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Figure 5.25. Additional support if student struggles 

 

Figure 5.26. Video to explain revaluation to fair value 

 

Analytics 

Adaptive learning technology aims to collect data to enable teaching staff to optimise the 

contact time available by adapting their teaching approach to address identified problem 

areas. The data can also be used to improve the learning resource on an ongoing basis. 
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Detailed and timely learning analytics that can achieve this are, however, only available in 

algorithm-based systems. The ALR developed in this thesis collected limited data points. In 

the next version, more variables will be built into the ALR to enable richer analytics, such as 

how much time a student spent on each question or activity, students’ first, second and third 

responses in MCQ-style activities, and the questions students had wrong. Also, in terms of 

behaviour, exploring the pathways students followed to complete a lesson.   

5.5. Data sources informing the design of the ALR 

Several data sources were researched during the first phase of the project to assist the design-

phase of the ALR. Some of these data sources are discussed in other parts of this thesis: student 

TAPs in Chapter 2, threshold concept theory, academic interviews and practitioner interviews 

in Chapter 3, student personas in Chapter 4 and upskilling in the development of online 

learning resources and the authoring platforms earlier in this chapter. Other sources include 

personal reflection on teaching consolidated financial statements, reviewing existing teaching 

material (including the applicable accounting standards), and interviewing ALR authors. 

These are discussed below. 

Reflecting on teaching consolidated financial statements 

As a new tutor for Corporate Accounting (an intermediate accounting unit), it did not take 

me long to realise that students found the preparation of consolidated financial statements 

troublesome. It was observed that students resorted to rote learning with no clear 

understanding of the underlying concepts. This was supported by the results from the TAPs 

when students struggled with questions that were presented in a different format to the 

tutorial questions or when they were asked to explain a certain verbalisation (discussed in 

Chapter 2).  
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Existing teaching material and accounting standards 

The Planning for Learning – Initial learning design template (Appendix E) is a resource 

sourced from the Contemporary Approaches to University Teaching MOOC  (Fraser, 2019). 

This resource summarises the context in which the preparation of consolidated financial 

statements is taught in the respective intermediate accounting units.  

The accounting standards for Business Combinations (AASB3) (Australian Accounting 

Standards Board (AASB), 2018a) and Consolidated Financial Statements (AASB10) (Australian 

Accounting Standards Board (AASB), 2018b)) were studied as the primary documents to 

inform the content of the ALR. The recommended textbook was studied for further context. 

The recommended textbook at the time of this thesis was Financial Reporting Second Edition 

(Loftus et al., 2018). Questions from this text were adapted for the TAPs (refer Chapter 2).  

Interviews 

Several interviews were conducted during various stages of this thesis, and they all informed 

the design of the ALR in one way or another. In addition to the interviews reported in Chapter 

3 (academics and professional accountants on the preparation of consolidated financial 

statements), interviews were also conducted with accounting academics who developed ALRs 

in conjunction with Smart Sparrow. Although Smart Sparrow developed the respective 

resources, the academics’ insights as content authors were still useful. Table 5.4 summarises 

the author participant characteristics. 

Table 5.4. Author participant characteristics 

Participant Gender Title Country Topic of learning resource 
D-A M Senior Lecturer Australia Depreciation 
D-B F Teaching Assistant Australia Inventory, Leases 
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Participant D-A developed a learning resource for a professional accounting body and 

emphasised the importance of spending “some time upfront, thinking about what you’re 

trying to achieve”. In this thesis, the development of the learning resource was done by the 

author and not outsourced to an external developer. This meant control over the development 

deadlines and allowed careful consideration of content and design. When working with a 

commercial developer, the project deadlines often take over and then drive the content 

development. Participant D-A also stated that an online learning resource is “a more restricted 

environment than what we have when we talk to someone face to face” (like in a class). This 

supported the development of a learning resource for this thesis that is focused on threshold 

concepts and supplements teaching, as opposed to a comprehensive resource that aims to 

replace lectures or textbooks. 

Participant D-B was involved in the development of adaptive learning lessons to replace 

(leases) or supplement (inventory) lectures in an undergraduate degree at another university. 

At the time of the interview, using the adaptive learning lessons at that institution was 

optional. The design process followed for their lessons is similar to the process adopted in this 

thesis, with the main difference that they used an external developer. The process is 

summarised in Figure 5.27. 

Figure 5.27. Design process 

 

5.6. The ALR 

The ALR developed for this thesis is an interactive online resource consisting of four stand-

alone lessons. Each lesson includes a combination of content and learning activities to guide 

a student through their mastery of threshold concepts for the preparation of consolidated 
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financial statements. Students can work through the activities at their own pace. In this 

section, each lesson is briefly summarised, supported by a video link showcasing parts of the 

lesson. 

Lesson 1: Business Combinations 

Recording showcasing components of Lesson 1: https://youtu.be/-OSQwtnK-eo [Duration: 

7:53]. 

From prior experience, students often don’t realise that consolidation adjusting entries are 

recorded in the group’s consolidation worksheet and not in the parent entity’s accounting 

records. This lack of understanding becomes a hurdle in understanding the threshold concept 

“consolidation”. The first lesson clarifies the different ways a business can grow (i.e., 

organically, through direct acquisition, and through indirect acquisition) and demonstrates 

the accounting considerations of each scenario. Lesson 1 also sets out the steps in accounting 

for a business combination (‘the acquisition method’). Other important concepts covered in 

this lesson include the acquirer, the acquisition date, recognising and measuring the assets 

and liabilities acquired (identified as a threshold concept), consideration transferred and 

goodwill/gain on a bargain purchase. 

Lesson 2: Control and Consolidated Financial Statements 

Recording showcasing components of Lesson 2: https://youtu.be/opHKY9X0hzE [Duration: 

12:49]. 

Lesson 2 introduces students to the four threshold concepts for the preparation of 

consolidated financial statements, i.e., control, the entity concept, identifying assets and 

liabilities acquired and the consolidation. To address the concern that students’ rote-learn the 

mechanical process to prepare consolidated financial statements, this lesson starts with a 

https://youtu.be/-OSQwtnK-eo
https://youtu.be/opHKY9X0hzE


126 
 

reflection on reasons why entities acquire other entities, requiring students to think about the 

purpose of preparing consolidated financial statements.  

It was evident from the interviews with professional accountants that they only fully 

understood consolidated financial statements when they saw the final product (consolidation 

worksheet) in practice. This observation impacted the design of the consolidation process 

activity in this lesson, starting with the consolidated results before unpacking how it is 

established (Figure 5.28). 

Figure 5.28. Starting with the consolidated results 

 

Participant A-F (academic) recommended the use of timelines to illustrate the three time 

periods when preparing consolidated financial statements. This suggestion was incorporated 

in the explanation of consolidation adjusting entries (Figure 5.29) 
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Figure 5.29. Using a timeline to explain the different time periods 

 

Lesson 3: Intragroup Transactions 

Recording showcasing components of Lesson 3: https://youtu.be/yVDb-ARL3nE [Duration: 

4:44]. 

It was evident from the TAPs (Chapter 2) that students struggled to prepare consolidation 

adjusting entries that eliminates intragroup transactions. This was also mentioned in 

interviews with experienced educators (Chapter 3) and the underlying cause was identified as 

a lack of understanding of the economic entity concept.  Figure 5.30 shows how a short 

revision of the economic entity-concept (Lesson 2) is integrated at the start of Lesson 3.  

https://youtu.be/yVDb-ARL3nE
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Figure 5.30. Tell me more: Economic Entity 

 

Lesson 4: Non-Controlling Interest 

Recording showcasing components of Lesson 4: https://youtu.be/Epo1PE5w6k8 [Duration: 

4:19]. 

In this lesson, the emphasis was on allocating the consolidated equity between the parent 

interest and the non-controlling interest. TAPs participants struggled with the alternative 

methods to measure the NCI on the acquisition date (full goodwill and partial goodwill). 

Students were shown the consolidation process including NCI and were given options 

whether they wanted to view the alternative methods or only work through the process 

(Figure 5.31). 

https://youtu.be/Epo1PE5w6k8
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Figure 5.31. The consolidation process with NCI 

 

Testing 

Student A was recruited to test the lessons internally prior to being released in the pilot 

project. At the time of testing, Student A, an international female student studying locally, 

was completing the Bachelor of Commerce degree majoring in accounting. Student A passed 

the Corporate Accounting unit the previous year with a high distinction. The Review 360-

platform, which is part of the Articulate 360 suite of products, was used to gather and share 

feedback on the lessons. 

I have gone through it several times. It is really good. Everything is clear. Maybe just add a 

remind[er] to students that remember to click the module as some doesn't come with the 

"next" button. [Lesson 2] 

I have gone through it several times. This one is even better than last week's! There are more 

colourful graphs that attract my interest. Students must enjoy this mode of study. Just one 

problem, if I did the question wrong, I don't have another chance to do it again. I think it is 

better to let students do the question until they get right and then step next. [Lesson 3] 

I have go through it several times, everything went smoothly [Lesson 4] 
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5.7. Pilot project 

The pilot project was run in Semester 1, 2021. The ALR was offered to students enrolled in 

ACCT2201 (Undergraduate (UG) - Corporate Accounting) and ACCT5511 (Postgraduate (PG) 

– Intermediate Corporate Financial Accounting). The author had no teaching or 

administrative responsibilities in either unit.  

The lessons were released ahead of the delivery of the comparable topics in each unit37. Table 

5.5 shows the order of the topics in the respective units and the deployment of the lessons. 

The ALR did not replace any existing learning and teaching activities. 

Table 5.5. Unit schedule and delivery of ALR 

 ACCT2201  ACCT5511 
Week Topic  ALR  Topic  ALR 
3  Announcement in LMS      
      
4 Consolidation:  

controlled entities  
Pre-Survey  
Lesson 2 

 Announcement in LMS 

      
5 Consolidation:  

wholly owned entities  
   Business combinations  Pre-Survey 

Lesson 1  
      
7 Consolidation:  

intragroup transactions  
Lesson 3   Consolidation:  

controlled entities  
Consolidation:  
wholly owned entities  

Lesson 2  

      
8 Consolidation:  

non-controlling interest  
Lesson 4   Consolidation:  

wholly owned entities  
  

      
9 Business combinations  Lesson 1   Consolidation:  

intragroup transactions  
Lesson 3  

  Post-Survey   Post-Survey 

 

Participation 

Students were invited to participate in the pilot project by posting a series of LMS 

announcements. Figure 5.32 shows a selection of the announcements from the UG unit. 

 
37 Business Combinations was taught after Consolidations in ACCT2201 in Semester 1, 2021. 



131 
 

Figure 5.32. LMS Announcements in ACCT2201 
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Participation in the pilot project was voluntary. Table 5.6 gives an overview of the level of the 

participation in the project: 

Table 5.6. Project participation 

 ACCT2201 ACCT5511 
Students enrolled 139 30 
Pre-survey responses 78 12 
Post-survey responses 23 5 
Focus group participants 3 1 
Lesson 1 12 9 
Lesson 2 52 7 
Lesson 3 32 2 
Lesson 4 15 n/a 

 

Surveys 

Two questionnaires were administered during the deployment of the ALR. As with the 

learning resource itself, participation in the research (and completion of the survey) was 

voluntary. The surveys were administered using Qualtrics® and links to the survey were 

embedded in the LMS. The ALR and the post-survey were released using the ‘adaptive release’ 

function in the LMS, where the trigger was completion of the pre-survey. This explains the 

much higher pre-survey responses compared to the post-survey responses. Participants were 

requested to provide their student number to allow comparison between the pre- and post-

surveys and the use of the ALR38.  

Pre-survey responses 

The pre-survey was administered prior to commencing the ALR and information was collected 

on accounting studies, learning preferences, perceptions about a self-paced online learning 

resource, knowledge of consolidated financial statements (referred to in the surveys as 

‘accounting for groups’) and demographics. The pre-surveys for the two units were mostly 

 
38 Ethics approval was obtained: RA/4/20/4206 
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similar and the UG pre-survey is included in Appendix F. Table 5.7 summarises the attributes 

of the pre-survey respondents. 

Table 5.7. Pre-survey attributes 

 ACCT2201 ACCT5511 
Responses 74 13 
Age: 20 to 29 years 54.1% 76.9% 
Female 51.4% 53.8% 
English home language 66.2% 53.8% 
Domestic  55.4% 46.2% 
Enrolment: F2F 58.1%  
Enrolment: Online timetabled  61.5% 
Full-time 87.8% 76.9% 

 

The learning resources mostly used by the UG-respondents are recorded lectures, tutorial 

attendance and textbook slides, with online self-paced learning resources and recorded 

lectures the most preferred. For PG-respondents the textbook (purchased) and seminar 

attendance are the most used learning resources, with online self-paced learning resources 

and the textbook the most preferred. Student perception about using an online, learning 

resource was positive, with the majority of respondents indicating they were happy to use a 

new resource, that they expected to gain a better understanding of core concepts in the 

preparation of consolidated financial statements and that they expected their academic 

performance to improve, with only the PG-respondents indicating that they thought the 

expected time demand to complete the ALR (4 X 40-minute lessons) seemed excessive as an 

additional learning resource. 

Post-survey responses 

The post-survey collected information about the student’s level of confidence in the threshold 

concepts, whether the student’s expectation and/or level of confidence in achieving the grade 

noted in the pre-survey, had changed, the perceived benefits and overall satisfaction with the 

learning resource and knowledge of consolidated financial statements. Similar to the pre-
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surveys, the post-surveys for the two units were mostly the same. The UG post-survey is 

included in Appendix G. Table 5.8 summarises the main observations from the post-survey 

responses. 

Table 5.8. Post-survey responses 

 ACCT2201 ACCT5511 
Responses 24 4 
Paired samples 21 4 
Expected grade (Post vs Pre)   

Similar 14 1 
Higher 3 1 
Lower 4 2 

Actual grade (Actual vs Post)   
Similar 4 2 
Higher 8 1 
Lower 9 1 

 

Although there were not sufficient responses to be statistically significant, most respondents 

agreed that completing the ALR improved their understanding of core concepts in the 

preparation of consolidated financial statements, that they would like to see similar resources 

in other complex accounting topics, that the resource was easy to use and that they would 

recommend it to other students.   

Four questions in the post-survey collected students’ written responses related to the ALR. 

The main themes under each question are summarised below.  

Q3.3: “What aspects of the online learning resource promoted your learning?" 

The comments indicate that the participants used the ALR as a revision tool to clarify 

concepts. Although the recommended use of the ALR is as pre-class work in a flipped 

classroom model, which was not possible as the author was not teaching in the units, students 

still reported that they benefited from using the ALR.   
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It covered the topics I needed to work on. 

It was really useful to be able to refer to the online learning resource for particular 

contents/workings that I struggled to learn from [the UC] alone. 

It covers the basics thoroughly and helps me reassure my basic understanding of the 

consolidation concepts. 

The self-paced element of the ALR meant students had control over the pace of their learning 

and allowed them to revise explanations.  

Allowed me to take MY time in learning the content - go back and rewatch anything I didn't 

understand. At my own pace. 

Being able to completed any time of the day any day of the week. There was no pressure in 

falling behind as it provided beneficial for my final result i believe. 

I like that the resource was self paced so I could do it whenever I had a spare moment.  I'm 

also the kind of person that learns through repeated action so being able to first see the 

content in the lectures and then again through this resource helps me a lot. 

I like to learn in my own time, so it was a good resource personally for me. I liked how they 

went through worked examples at the end. It was a good resource on top of the tutorial and 

lecture material. 

Some participants were excited about the visual appearance of the ALR (layout and language), 

whereas others noted this as a hindrance. 

Easy language. Lots of illustration such as pictures as well as the accounting entries and 

statements. 
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I found the simple layout and visually stepping through each topic was helpful. From previous 

teachings i sometimes find the explanations of these topics a bit erratic, so to have it logically 

stepped out helped. 

it felt a bit plain, really had to push myself through to get it done 

Sometimes it was a lot of colour. 

Very wordy and not very involving 

Q3.4: "What aspects of the online learning resource hindered your learning?" 

Apart from the comments about appearance (noted above), responses to this question related 

to the nature of the resource (can not ask questions), a perceived error (There were some errors 

in the slides, but I wasn't sure who to talk to about it) and lack of self-discipline (I need to spend 

more time to do some self learning. I think just finding the time to actually sit down and 

complete the resource was a struggle for me). 

Q3.9: For the lessons that you have not attempted or not completed, what were the 

reasons for not attempting/completing it? 

The main reasons were lack of time, other commitments, feeling confident about the topic or 

the topic not being included in the next assessment.  

Q3.11: Any further comments? 

Only a few respondents left additional comments, asking primarily for additional and more 

advanced examples. In the next version of the resource, more advanced examples will be 

added as branching activities to enhance the adaptiveness of the ALR. 
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I think extra lessons are definitely a good resource.  As I mention earlier I learn through 

repeated action so for me having multiple places to learn about and try the content is very 

helpful. 

The lesson was mostly helpful and interactive so it was pretty enjoyable to do. For lesson 1 I 

didn't retry the lesson as much as lesson 2 and 3, which made me understand clearer. 

additional questions and advanced situations where complex and multidimensional 

steps/solutions is recommended to further consolidate my understanding. 

Focus group discussions 

All students who indicated in the post-surveys that they are willing to participate in focus 

group discussions were invited to the MS Teams-based focus group discussions. Four students 

participated in the discussions. The discussions were recorded and transcribed.  

The focus group discussions confirmed an earlier observation in the TAPs, namely that 

students find the intragroup transactions in the preparation of consolidated financial 

statements most challenging.  

So in terms of that part I think I was OK, but it was just intergroup transactions that I've had 

a hard time with. 

Suggestions were also made on how to improve the ALR. For example, where students have 

multiple attempts in an activity, they want to be able to see their incorrect answers when 

finally selecting the correct answer to “see where I went wrong”.  

The challenge of successfully implementing teaching interventions was highlighted in this 

comment indicating that the student accessed the ALR as a revision resource the night before 

the exam, and then found it to be too long and complicated.  
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Uhm, I love the idea of doing the consolidation as a pre preparation and then go to lecture. I 

love the idea of that, but I think practicality will…. Why coming from a student perspective, 

that's not very achievable. Just for my own experience, because students like to do things last 

minute. My last minute would mean the night before exam, so yeah, then that's when we 

frantically look for resources, tips and tricks for us to like, summarize their content. So I think 

for me, when I looked at the learning resources, it was more of a supplication. 

A second challenge is the expectation to access online learning resources using mobile devices 

on-the-go. “I thought I could look at it while I was going to uni, but it wasn't friendly on my 

phone or my iPad. So that was a bit frustrating”. Although e-authoring platforms allow content 

to be viewed on mobile devices, the type of engagement required in this ALR was not suited 

for this ‘on-the-go’-style access. 

5.8. Conclusion 

Designing and developing an online learning resource is a resource-intensive process.  This 

chapter describes several factors to consider when designing and developing online learning 

resources. It further demonstrates the use of various information sources to inform the design 

of a pilot ALR. The pilot study was run during the COVID-19 pandemic as a voluntary learning 

activity. This does not compromise the outcome from the thesis, as the aim of the pilot is to 

gather student feedback on the resource and not to test the effectiveness of the resource. 

Participants in the pilot study responded positively to the ALR and reported that completing 

the ALR improved their understanding of the preparation of consolidated financial 

statements. They would also like to see similar resources in other complex accounting topics. 

Participants used the ALR primarily as a revision tool. Although this was not the intended use 

of the ALR, students reported that the ALR gave them a fundamental understanding of the 

topic and that it allowed them to revise specific concepts that they ‘struggled to learn from 
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[the UC] alone’. Participants also appreciated the self-paced feature of the ALR, which meant 

they could complete it at a time that was convenient to them. 

Based on the pilot project, the following changes are noted for the next version: 

• Work with a learning designer to review the slides that are perceived as too 

wordy/busy. 

• Identify the analytics required to track student progress and consult how to build this 

into the learning resource using the Articulate 360-platform or, given the pace at which 

new technologies are developed, explore more sophisticated authoring platforms 

which are algorithm-based. 

• Build additional branching activities with more advanced applications. 

In future research, this resource will be implemented as pre-class work as part of a flipped 

classroom approach. This will, however, require a redesign of the current units. It is 

anticipated that students using the resource as pre-class work, will show better understanding 

of the threshold concepts in the preparation of consolidated financial statements, specifically 

when measured in free-response questions.  
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CHAPTER 6 – Summary and conclusion 

Summary and conclusion 

This thesis offers a new perspective on the challenge of teaching consolidated financial 

statements by looking at the problem from three perspectives: the student, threshold 

concepts and educational technology. In this chapter key findings from this thesis are 

summarised, implications of the research findings, limitations of the research are identified, 

and suggestions are made for future research opportunities.   

6.1. Key findings  

In Chapter 2 it is explained how TAPs can be used to identify concepts that students find 

troublesome. Knowing this enables an educator to adapt teaching materials and activities to 

support student understanding of the troublesome concepts. The TAPs highlighted the 

challenge of learning and teaching consolidated financial statements as noted over time in 

the literature (Duangploy & Shelton, 2000; Murphy & McCarthy, 2010). Participants struggled 

to articulate thoughts in all areas of the topic. In particular, the difference between direct and 

indirect acquisition, changes in control, the consolidation process, dealing with information 

from different reporting periods, calculation of FVINA (especially assets and liabilities that 

are unrecorded by the subsidiary), consideration transferred, intragroup transactions and 

accounting for NCI. Using TAPs in this study helped conceptualise how to best teach the 

consolidation concepts to students. These difficulties identified by students address research 

question one as the features of the preparation of consolidated financial statements that 

students find difficult to understand.  
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The concepts identified as troublesome in the TAPs were evaluated to identify threshold 

concepts in the preparation of consolidated financial statements. Furthermore, perspectives 

of experienced educators and professional accountants were considered in the identification 

process. Threshold concept theory and how student learning can be supported by focusing on 

threshold concepts are discussed in chapter 3. Students with a conceptual understanding of 

consolidated financial statements will be better equipped for the complexity of the topic. This 

study identifies four threshold concepts in the preparation of consolidated financial 

statements: the identification of assets and liabilities; control; consolidation; and the 

economic entity. These threshold concepts were validated through subsequent discussions 

with experienced academics and presentations at accounting education conferences. The 

threshold concepts informed the design of the ALR, helping to identify the focus areas for 

each lesson as well as influencing the choice of activities. The threshold concepts answer 

research question two which aimed to identify the concepts that are deemed as threshold 

concepts in the understanding of consolidated financial statements. 

This thesis had a student-centred objective since inception, so it was only fitting to also 

consider the characteristics of the intended users of the learning resource in the design. 

Personas, a tool initially developed for user interaction design (Cooper, 2004) and 

subsequently used in product design (Miaskiewicz & Kozar, 2011), marketing (Revella, 2015), 

recruitment (Digital Marketing Institute, 2017) and workplace learning (Maier & Thalmann, 

2010; McGinn & Kotamraju, 2008), was employed in this thesis to capture characteristics of 

the target audience. The changing student population and the development of the student 

personas for this thesis are described in chapter 4. Two undergraduate and one postgraduate 

student personas were developed, and they were supported by attendees at different 
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education conferences. The development of student personas helps bring the student into the 

design of the ALR. 

The use of educational technology, in the form of a personalised learning resource, to offer a 

scalable solution to the problem of supporting student learning of complex disciplinary 

concepts is described in chapter 5. Harnessing the benefits of adaptive learning, students are 

given options to decide their own learning path and the pace of their learning, to test their 

conceptual understanding and to revisit problem areas. The ALR developed addresses 

research question three in demonstrating how an ALR can be deployed to develop a learning 

experience for students which promotes an understanding of these threshold concepts?   

6.2. Research implications 

The findings of this thesis have valuable implications to accounting educators teaching 

consolidated financial statements. However, presenting the results of this study at learning 

and teaching conferences with multidisciplinary audiences, suggests that it has relevance to 

other complex topics in accounting, as well as wider application beyond the accounting 

discipline.  

Student TAPs, as discussed in Chapter 2, can be used in any discipline to gain insight into the 

student perspective on troublesome knowledge. For example, while conducting the TAPs on 

intragroup transactions, it was observed that the concept of cost plus mark-up posed a 

significant hurdle to several TAP-participants. This was meaningful as this concept is assumed 

knowledge in intermediate accounting. This observation was shared with colleagues teaching 

in this area, which enabled them to spend time on the application of the concept. Hearing 

what students struggle with may also be particularly insightful where an experienced educator 

has difficulty in appreciating the thought processes of students while they wrestle with new 
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concepts and topics. In this thesis, twelve students participated in the TAPs. Though the small 

sample size is noted as a limitation in the study, the time demand to observe the participants 

(60 sessions) was onerous. The twelve participants, in a relatively heterogeneous group, 

however, produced sufficient variety in the verbal reports. Running TAPs can be made less 

onerous by using more than one observer, e.g., experienced tutors as long as each observer is 

properly trained in running TAPs, (e.g., understanding the importance of not interrupting 

participants’ normal thought processes by unnecessary probing) and the same observer is 

used for each participant as more complete verbal reports are produced once trust is 

established. Furthermore, TAPs should not run for longer than 30 minutes per session as 

participants may become fatigued resulting in a loss in quality of verbal data. Table 2.3 in 

Chapter 2 lists recommendations when designing the TAP task. 

Reflecting on threshold concepts may help educators to identify the concepts and knowledge 

embedded in troublesome knowledge which may present a hurdle to student proficiency in 

the discipline. As discussed in Chapter 3, educators can use this information to adapt learning 

and teaching activities and approaches to support student mastery of these concepts. For 

example, in this thesis, “consolidation” and the consolidation process are explained by starting 

with the output (the consolidated results) as opposed to the ‘traditional’ approach that starts 

with the inputs (the consolidation worksheet). Understanding the purpose of the 

consolidation process gives context for the consolidation adjustments that are needed to 

prepare the consolidated financial statements. Another example where a focus on threshold 

concepts can influence learning and teaching activities comes from introductory financial 

accounting. Students who do not understand the principle of accrual accounting will often 

revert to rote-learning adjusting entries (required during the final stages of the accounting 

cycle). These students will struggle when alternative examples are presented, e.g., where the 
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adjustment is made in the opposite direction. By adapting learning and teaching activities in 

an introductory financial accounting unit to focus on the purpose of adjusting entries and 

linking it explicitly to the accrual accounting principle, saw a significant improvement in the 

quality of student responses in the final examination in questions related to adjusting entries. 

In general, students are coping better with the topic of adjusting entries, and in particular 

with alternative adjusting entries. Reflection activities may be useful to test student 

understanding of a threshold concept, before applying it to practical questions.  Educators 

should be mindful to add rigour to the process of identifying threshold concepts, e.g., through 

data triangulation. As such, it is a time-consuming process which requires plenty of 

conversations. The process can be made less onerous by conducting focus group discussions 

and collecting some data through surveys. 

Personas are evidence-based, fictional characters representing “cross-sections of users” 

(Cooper et al., 2014, p. 66). With a rapidly changing student population on the one hand and 

less interaction between educators and students due to larger cohorts and lower lecture 

attendance on the other, the findings on student personas in Chapter 4 may be relevant to 

educators wishing to gain insight into the students enrolled in their respective units. As 

indicated in Chapter 4, it is recommended that at least three student personas be developed. 

To ensure that the personas are a representation of a cross-section of the student cohort, it is 

important to incorporate data from different sources (e.g., demographic data, personal 

surveys, interviews, etc.) over several cohorts. The development of student personas is a 

fascinating process and recommended for educators who want to develop learning materials 

that resonate with their students.  

Finally, the findings in Chapter 5 will be of interest to parties involved in the development of 

online learning resources, including subject matter experts, authors and learning designers. 
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Designing online learning resources is resource-intensive and storyboards, for example, 

contributed to a more efficient development process. Storyboards will, however, have 

application in instructional design for any learning activity. Incorporating viewpoints from 

different stakeholders contribute to a richer learning resource that carries more weight. For 

example, this study incorporates views from the student body, experienced educators, as well 

as industry stakeholders. It is recommended that educators wishing to develop adaptive 

learning resources adopt a process where all data inputs are first gathered, whereafter the 

lessons should be storyboarded. This process should include identifying key learner analytics, 

before choosing a suitable authoring platform. Additionally, consideration should be given to 

whether students can be actively engaged in the design process to co-create content.  

6.3. Research limitations and avenues for future research 

Educational research per se has inherent limitations. Berliner (2002, p. 18) argues that 

educational research is “the hardest science of all” because each research project involves 

complexities that requires an understanding of the local context. Berliner refers to educational 

research being done “under conditions that physical scientists find intolerable”. Educational 

research involves a myriad of interactions (and potential interactions) between variables, 

making it hard to isolate and control the variables relevant to the event being studied. For 

example, in this study an ALR was developed to improve student understanding of the 

processes involved in the preparation of consolidated financial statements. Although not 

tested in this study, ‘improved understanding’ should articulate into improved student 

academic performance. But student academic performance is also a function of student 

characteristics, such as IQ, psychological attributes, motivation to learn, demographics, etc., 

which in turn interacts with the academic’s characteristics and pedagogical approach. 



146 
 

Furthermore, variables such as the COVID-19 pandemic, changes in delivery modes, etc. also 

impact student academic performance. 

Each phase of this thesis had its own limitations. As noted in Chapter 2, the verbal reports 

produced in the TAPs may be incomplete due to the abstract and complex nature of 

consolidated financial statements. The sample in the TAPs contained a high proportion of 

international students for whom English may be an additional language, which means the 

results are less conclusive as observations of challenging concepts may be attributable to a 

lack of proficiency in English language or a lack of confidence rather than a lack of 

understanding the concepts. The TAP questions in some cases were structured similar to 

tutorial questions and TAP participants were able to perform mechanical tasks without being 

able to produce coherent verbal reports. The time demand involved in running TAPs meant 

that only components of consolidated financial statements were included in the protocols. 

Finally, the sample size was small, primarily due to time and budget constraints, and may not 

be representative of the cohort. 

The threshold concepts were formulated based on the researcher’s interpretation of verbal 

data. Participants in the interviews (experienced educators and professional accountants) 

were given a broad explanation of threshold concept theory which may have impacted their 

responses. This limitation was addressed by approaching the formulation of threshold 

concepts from three angles: the student perspective, the academic perspective, and the 

industry perspective.  

The development of the student personas was once again impacted by the inherent limitations 

of educational research, in particular the requirement for knowledge of the local context. This 

means that the student personas developed in this study may not be relevant in other settings, 
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though the process may be of interest to educators wishing to understand their student 

cohort. 

The authoring platform used to develop the ALR did not support rich learning analytics 

(especially if compared to the advanced authoring platforms). This is an obvious next step in 

future research to evaluate the effectiveness of the ALR. As noted in Chapter 5, the pilot study 

was conducted during the disruptions of the COVID-19 pandemic, which did not allow the 

redesign of the units into a flipped classroom model. As a result, many pilot participants used 

the ALR as a revision tool before the final assessment instead of prework before the lecture 

(as intended). Another limitation is that the ALR was offered as a supplementary learning 

resource and participation was voluntary. This poses two problems. The first is self-selection 

bias, because it is usually the high-performing students that engage in additional learning 

resources. The second is that low participation means the results may not be representative 

of the population. 

Future research will involve testing the effectiveness of the ALR in supporting student mastery 

of threshold concepts in the preparation of consolidated financial statements. This will 

require a redesign of the units to a flipped classroom model and a refinement of the ALR 

incorporating the feedback from the pilot study. Thereafter, a longitudinal research project is 

required to evaluate students’ application of threshold concepts in later years, e.g., when 

preparing consolidated financial statements.  

In summary, this thesis extends the research on the features of consolidated financial 

statements that students find difficult to understand and the concepts that are deemed as 

threshold concepts in the preparation of consolidated financial statements. It further 

contributes to the research on the use of education technology to promote an understanding 



148 
 

of threshold concepts and has implications for educators and learning designers across 

different disciplines. 
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APPENDICES 

Appendix A. TAP questions 

A.1. Think aloud protocol 1 

Do I have your signed consent form?    

 

In this experiment, we are interested in what you say to yourself as you perform the tasks that 

we give you. So, I want you to say out loud everything that you think to yourself while 

answering the question. Just act as if you are alone in the room speaking to yourself39. Don’t 

only focus on what you are doing, but also why you made those decisions. You are not 

required to explain anything to me. 

I won’t be interrupting you while you are busy, apart from prompting you to “Keep Talking” 

if you fall silent. I will also be audiotaping the sessions to allow me to transcribe the results 

later on. Please forget about the fact that it is recorded.  

Use the highlighter to mark any unfamiliar words or concepts. 

Now, to get you ready to, first of all, to talk aloud, tell me how to pronounce your name.  

Where were you born? 

Now, to have a quick warm-up to think aloud, here is another lollipop.  

Have you practiced this weekend to think aloud?    

How will you unwrap the lollipop? 

Great! Any questions? 

You can use these pages to scribble. Here is a pencil, calculator and a ruler. 

The topic for this week is: Business Combinations. 

 
39 This section was included in the other TAPs, but excluded from this Appendix. 
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Based on Exercise 25.2 (Loftus et al., 2018) 

Pops Ltd acquired all the assets and liabilities of Sugar Ltd on 1 July 2018. At this date, the 

assets and liabilities of Sugar Ltd consisted of: 

 Carrying 
amount 

Fair value 
 
Current assets $  1 000 000 $   980 000 
Non-current assets 4 000 000 4 220 000 
 5 000 000 5 200 000 
Liabilities     500 000     500 000 
 $4 500 000 $4 700 000 
Share capital — 100 000 shares $3 000 000  
Reserves 1 500 000  
 $4 500 000  

 

In exchange for these net assets, Pops Ltd agreed to: 

• issue 10 Pops Ltd shares for every Sugar Ltd share — Pops Ltd shares were considered to 

have a fair value of $10 per share; costs of share issue were $500 

• transfer a patent to the former shareholders of Sugar Ltd — the patent was carried in the 

records of Pops Ltd at $350 000 but was considered to have a fair value of $1 million 

• pay $5.20 per share in cash to each of the former shareholders of Sugar Ltd. 

 

Pops Ltd incurred $10 000 in costs associated with the acquisition of these net assets. 

 

Required 

1. Prepare an acquisition analysis in relation to this acquisition. 

2. Prepare the journal entries in Pops Ltd to record the acquisition at 1 July 2018. 
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A.2. Think aloud protocol 2 

Q1 Based on Exercise 26.4 (Loftus et al., 2018) 

Sylvester Ltd owns 40% of the shares of Tweety Pie Ltd; no other party owns more than 3% of 

the shares. The annual general meeting of Tweety Pie Ltd is to be held in one month’s time. 

Historically, only the holders of around 75% of the shares were present and voted in each of 

the previous years’ annual meetings. 

Required 

Discuss the potential for Tweety Pie Ltd to be classified as a subsidiary of Sylvester Ltd. 

 

Q240  

 

a) X Ltd owns 60% of the share capital of Y Ltd. Thus, Y Ltd is a subsidiary of the X Ltd. 

Explain whether you agree with this statement, providing reasons for your answer. 

 

b) X Ltd has 44 per cent of the voting rights in Y Ltd. The other 56 per cent of voting rights 

in Y Ltd are held by several hundred shareholders who are geographically dispersed. No 

other shareholder owns more than 1 per cent of the voting rights in Y Ltd. In general, few 

of the other shareholders attend annual general meetings. There are no arrangements 

between shareholders for making collective decisions. Explain whether X Ltd is likely to 

control Y Ltd. 

 

c) Would it make any difference to your answer to (b) above, if apart from X Ltd there were 

only two other shareholders in Y Ltd, each with a 28 per cent shareholding interest? 

 
40 Based on Q6.8 (extract from a CPA example). 
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A.3. Think aloud protocol 3 

Based on Exercise 27.15 (Loftus et al., 2018) 

On 1 August 2016, Erik Ltd acquired 10% of the shares in Finn Ltd for $8000. Erik Ltd used the 

fair value method to measure this investment with movements in fair value being recognised 

in profit or loss. At 1 July 2018, the fair value of this investment was $15 400. 

On 1 July 2018, Erik Ltd acquired the remaining shares (cum div.) in Finn Ltd for $151 000 cash. 

On this date, immediately after the business combination, the statement of financial position 

of Finn Ltd was as follows. 

 

The assets and liabilities recorded by Finn Ltd were shown at amounts equal to their fair 

values except for the following: 

  Carrying amount  Fair value 
Plant and equipment (cost $46 000)  $35 000  $43 000 
Inventories  42 000  46 000 

 

• The plant and equipment is expected to have a further 4-year useful life and is depreciated 

on a straight-line basis. The inventories were all sold by 30 June 2019. 

• Finn Ltd had expensed all the outlays on research and development. Erik Ltd considered 

that Finn Ltd created a software asset and placed a fair value of $12 000 on this asset. The 

research and development is amortised evenly over a 10-year period.  
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• Finn Ltd also had reported a contingent liability at 30 June 2018 in relation to claims by 

customers for damaged goods. Erik Ltd placed a fair value of $3000 on these claims. The 

claims by customers were settled in May 2019 for $2800. 

The tax rate is 30%. 

Required 

1. Prepare the acquisition analysis at 1 July 2018. 

2. Prepare the business combination valuation entries at 1 July 2018 

3. Prepare the pre-acquisition equity entries at 1 July 2018 
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A.4. Think aloud protocol 4 

Based on Exercise 28.14 (Loftus et al., 2018) 

Zoe Ltd purchased 100% of the shares of Matilda Ltd on 1 July 2017 for $50 000.  

Financial information for Zoe Ltd and Matilda Ltd for the period ended 30 June 2019 is shown 

below. 

 
Additional information 

(a) Zoe Ltd records dividend receivable as revenue when dividends are declared. 

(b) The beginning inventories of Matilda Ltd at 1 July 2018 included goods which cost Matilda 

Ltd $2000. Matilda Ltd purchased these inventories from Zoe Ltd at cost plus 33% mark-

up. 

(c) Zoe Ltd sold inventory to Matilda Ltd during the period ended 30 June 2019. The sales, at 

cost plus 10% mark-up, amounted to $5600. Mathilda Ltd has sold all items by the end of 

the period.  

(d)  The ending inventories of Zoe Ltd included goods which cost Zoe Ltd $4400. Zoe Ltd 

purchased these inventories from Matilda Ltd at cost plus 10% mark-up. 

(e) On 31 December 2018, Matilda Ltd sold Zoe Ltd office furniture for $3000. This furniture 

originally cost Matilda Ltd $3000 and was written down to $2500 just before the 

intragroup sale. Zoe Ltd depreciates furniture at the rate of 10% p.a. on cost. 

Required 

1. Prepare the consolidation worksheet journal entries to eliminate the effects of intragroup 

transactions at 30 June 2019. 
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A.5. Think aloud protocol 5 (undergraduate) 

Based on Exercise 29.21 (Loftus et al., 2018) 

On 1 July 2015, Fin Ltd acquired 75% of the issued shares (cum div.) of Whale Ltd for $67 500. 

At this date, the equity of Whale Ltd consisted of: 

 

Share capital  $30 000 
General reserve  3 000 
Retained earnings  15 000 

 

At the date of the business combination, all the identifiable assets and liabilities of Whale Ltd 

had carrying amounts equal to their fair values except for the following. 

 

  Carrying amount  Fair value 
Plant (cost $60 000)  $40 000  $55 000 
Inventories  25 000  31 000 
Receivables  33 000  30 000 

 

• The plant had a further useful life of 5 years. It was sold by Whale Ltd to external entities 

on 1 April 2020 for $3000.  

• By 30 June 2016, all the inventories were sold to entities outside the group.  

• Also, by 30 June 2016, receivables of $33 000 had been collected.  

• One of the liabilities of Whale Ltd at 1 July 2015 was dividend payable of $10 000.  

• The tax rate is 30%.  

• Fin Ltd uses the partial goodwill method. 

Required 

1. Prepare the acquisition analysis at 1 July 2015. 

2. Prepare the pre-acquisition equity entries at acquisition date. 

3. How would the pre-acquisition equity entry for the parent be different on 30 June 2020? 

4. Prepare the acquisition analysis and pre-acquisition equity entries at 1 July 2015 if Fin Ltd 

had used the full goodwill method and the fair value of the non-controlling interest at 1 

July 2015 was $19 500. 
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A.6. Think aloud protocol 5 (postgraduate) 

Based on Exercise 28.3 (Loftus et al., 2018) 

Sophie Ltd owns all the share capital of Ruby Ltd. The income tax rate is 30%. The following 
transactions took place during the periods ended 30 June 2019 or 30 June 2020.  

a) On 1 July 2018, Sophie Ltd sold a motor vehicle to Ruby Ltd for $15 000. This had a carrying 
amount to Sophie Ltd of $12 000. Both entities depreciate motor vehicles at a rate of 10% 
p.a. on cost. 

b) Ruby Ltd manufactures items of machinery, which are used as property, plant and 
equipment by other companies, including Sophie Ltd. On 1 January 2019, Ruby Ltd sold 
such an item to Sophie Ltd for $62 000, its cost to Ruby Ltd being only $55 000 to 
manufacture. Sophie Ltd charges depreciation on these machines at 20% p.a. on the 
diminishing value. 

c) Sophie Ltd manufactures certain items, which it then markets through Ruby Ltd. During 
the period ended 30 June 2020, Sophie Ltd sold for $12 000 items to Ruby Ltd at cost plus 
20%. By 30 June 2020, Ruby Ltd has sold to external entities 75% of these transferred items. 

d) Ruby Ltd also sells second-hand machinery. Sophie Ltd sold one of its depreciable assets 
(original cost $40 000, accumulated depreciation $32 000) to Ruby Ltd for $5000 on 1 
January 2020. Ruby Ltd had not resold the item by 30 June 2020. 

e) Ruby Ltd sold a depreciable asset (carrying amount of $22 000) to Sophie Ltd on 1 January 
2019 for $25 000. Both entities charge depreciation in relation to these items at a rate of 
10% p.a. on cost. On 31 December 2019, Sophie Ltd sold this asset to Dubbo Ltd, an external 
entity, for $20 000. 

 

Required 

In relation to the above intragroup transactions, prepare adjusting journal entries for the 
consolidation worksheet at 30 June 2019 and 30 June 2020. 
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Appendix B. TAP reflection questions 

1. When you signed up for this research project, what did you expect of the Think Aloud 

Protocols? 

2. How did you find the Think Aloud Protocols? 

3. What concepts/topics did you struggle with most while studying Business Combinations 

and Consolidated Financial Statements? (up to 5 things) 

4. What did you learn about Business Combinations and Consolidated Financial Statements 

from participating in the Think Aloud Protocols (up to five things)? 

5. Do you have any suggestions for teaching this topic in the future? 

 



 

187 
 

Appendix C. Index of Learning Styles41 

Directions: Enter your answers to every question on the ILS scoring sheet. Please choose 
only one answer for each question. If both “a” and “b” seem to apply to you, choose the one 

that applies more frequently. 

1. I understand something better after I 
a) try it out. 
b) think it through. 

2. I would rather be considered 
a) realistic. 
b) innovative. 

3. When I think about what I did yesterday, I am most likely to get 
a) a picture. 
b) words. 

4. I tend to 
a) understand details of a subject but may be fuzzy about its overall structure. 
b) understand the overall structure but may be fuzzy about details. 

5. When I am learning something new, it helps me to 
a) talk about it. 
b) think about it. 

6. If I were a teacher, I would rather teach a course 
a) that deals with facts and real life situations. 
b) that deals with ideas and theories. 

7. I prefer to get new information in 
a) pictures, diagrams, graphs, or maps. 
b) written directions or verbal information. 

8. Once I understand 
a) all the parts, I understand the whole thing. 
b) the whole thing, I see how the parts fit. 

9. In a study group working on difficult material, I am more likely to 
a) jump in and contribute ideas. 
b) sit back and listen. 

10. I find it easier 
a) to learn facts. 
b) to learn concepts. 

 
41 Richard M. Felder Barbara A. Soloman  
Copyright © 1991, 1994 by Education Designs, Inc., Chapel Hill, NC. For information about the history of the ILS, 
the theory behind it, appropriate uses of it, and studies of its reliability and validity, see 
<http://educationdesignsinc.com/index-of-learning-styles/> 
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11. In a book with lots of pictures and charts, I am likely to 
a) look over the pictures and charts carefully. 
b) focus on the written text. 

12. When I solve math problems 
a) I usually work my way to the solutions one step at a time. 
b) I often just see the solutions but then have to struggle to figure out the steps to get to 

them. 
13. In classes I have taken 

a) I have usually gotten to know many of the students. 
b) I have rarely gotten to know many of the students. 

14. In reading nonfiction, I prefer 
a) something that teaches me new facts or tells me how to do something. 
b) something that gives me new ideas to think about. 

15. I like teachers 
a) who put a lot of diagrams on the board. 
b) who spend a lot of time explaining. 

16. When I’m analyzing a story or a novel 
a) I think of the incidents and try to put them together to figure out the themes. 
b) I just know what the themes are when I finish reading and then I have to go back and 

find the incidents that demonstrate them. 
17. When I start a homework problem, I am more likely to 

a) start working on the solution immediately. 
b) try to fully understand the problem first. 

18. I prefer the idea of 
a) certainty. 
b) theory. 

19. I remember best 
a) what I see. 
b) what I hear. 

20. It is more important to me that an instructor 
a) lay out the material in clear sequential steps. 
b) give me an overall picture and relate the material to other subjects. 

21. I prefer to study 
a) in a study group. 
b) alone. 

22. I am more likely to be considered 
a) careful about the details of my work. 
b) creative about how to do my work. 
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23. When I get directions to a new place, I prefer 
a) a map. 
b) written instructions. 

24. I learn 
a) at a fairly regular pace. If I study hard, I’ll “get it.” 
b) in fits and starts. I’ll be totally confused and then suddenly it all “clicks.” 

25. I would rather first 
a) try things out. 
b) think about how I’m going to do it. 

26. When I am reading for enjoyment, I like writers to 
a) clearly say what they mean. 
b) say things in creative, interesting ways. 

27. When I see a diagram or sketch in class, I am most likely to remember 
a) the picture. 
b) what the instructor said about it. 

28. When considering a body of information, I am more likely to 
a) focus on details and miss the big picture. 
b) try to understand the big picture before getting into the details. 

29. I more easily remember 
a) something I have done. 
b) something I have thought a lot about. 

30. When I have to perform a task, I prefer to 
a) master one way of doing it. 
b) come up with new ways of doing it. 

31. When someone is showing me data, I prefer 
a) charts or graphs. 
b) text summarizing the results. 

32. When writing a paper, I am more likely to 
a) work on (think about or write) the beginning of the paper and progress forward. 
b) work on (think about or write) different parts of the paper and then order them. 

33. When I have to work on a group project, I first want to 
a) have “group brainstorming” where everyone contributes ideas. 
b) brainstorm individually and then come together as a group to compare ideas. 

34. I consider it higher praise to call someone 
a) sensible. 
b) imaginative. 
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35. When I meet people at a party, I am more likely to remember 
a) what they looked like. 
b) what they said about themselves. 

36. When I am learning a new subject, I prefer to 
a) stay focused on that subject, learning as much about it as I can. 
b) try to make connections between those subject and related subjects. 

37. I am more likely to be considered 
a) outgoing. 
b) reserved. 

38. I prefer courses that emphasize 
a) concrete material (facts, data). 
b) abstract material (concepts, theories). 

39. For entertainment, I would rather 
a) watch television. 
b) read a book. 

40. Some teachers start their lectures with an outline of what they will cover. Such outlines 
are 
a) somewhat helpful to me. 
b) very helpful to me. 

41. The idea of doing homework in groups, with one grade for the entire group, 
a) appeals to me. 
b) does not appeal to me. 

42. When I am doing long calculations, 
a) I tend to repeat all my steps and check my work carefully. 
b) I find checking my work tiresome and have to force myself to do it. 

43. I tend to picture places I have been 
a) easily and fairly accurately. 
b) with difficulty and without much detail. 

44. When solving problems in a group, I would be more likely to 
a) think of the steps in the solution process. 
b) think of possible consequences or applications of the solution in a wide range of areas.
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Appendix D. Personal Information Survey 

This questionnaire will take approximately 5 minutes to complete. The purpose of the 
survey is to inform the development of a number of 'student personas'** to use in the 

development of an online Adaptive Learning Resource in Accounting. 
** A student persona is a fictitious student created to represent different student 

groups/characteristics. This will be used to personalise the online learning experience. 
Thank you for taking the time to complete this survey. 

 
Q2 Read the following statements and select YES to give your consent to participate 

in this research project 

PARTICIPANT'S CONSENT: 

• I have read the information provided and any questions I have asked have been 
answered to my satisfaction.   

• I agree to participate in this research project, realising that I may withdraw at any time 
without reason and without prejudice.   

• I understand that all identifiable information that I provide is treated as confidential 
and will not be released by the investigator in any form that may identify me unless I 
have consented to this. The only exception to this principle of confidentiality is if this 
information is required by law to be released.    
 

Approval to conduct this research has been provided by the University of Western 
Australia, in accordance with its ethics review and approval procedures. Any person 
considering participation in this research project, or agreeing to participate, may raise 
any questions or issues with the researchers at any time.  In addition, any person not 
satisfied with the response of researchers may raise ethics issues or concerns, and may 
make any complaints about this research project by contacting the Human Ethics 
Office at the University of Western Australia on (08) 6488 3703 or by emailing to 
humanethics@uwa.edu.au All research participants are entitled to retain a copy of any 
Participant Information Form and/or Participant Consent Form relating to this 
research project. 
 

 Yes  
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Q3 Some information about yourself: 

Q4 What is your age? 

Under 20 years  

20-24 years  

25-29 years  

30-39 years  

Over 40 years  

Q5 What is your gender? 

Male  

Female  

Prefer not to disclose  

Q6 Is English your first language? 

Yes  

No  

Q7 Are you a domestic or international student? 

Domestic  

International  

Q8 What is your country of origin?  

Q9 What is the coldest place you've ever been to? 

Q10 Would you describe yourself as being an  

Introvert  

Extrovert  

Somewhere in-between  

Q11 What is your preferred way of relaxing? 

Participate in a sport (name one) 

Sleep  

Read a book (please specify which type) 

Computer games (what's your favourite game?) 

Movies (what's your favourite movie?)   

Dining (what's your favourite cuisine?)  

Other (please specify) 

Q12 Do you work full-time or part-time? 

I do not work  

Full-time  

Part-time  
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Q13 If you are working (full-time or part-time), is your job accounting related? 

Yes (briefly describe)  

No  

Q14 Tell us about your studies 

Q15 Do you study full-time or part-time? 

Full-time  

Part-time  

Q16 What is your major? (Select all) 

Accounting  

Finance  

Business Law  

Economics  

Marketing  

Management  

Data Science  

Computer Science  

Medical Science  

Engineering Science  

Other (Please specify)  

Q17 Why did you decide to take this accounting unit (Corporate Accounting)? 

________________________________________________________________ 

________________________________________________________________ 

Q18 What motivates you to study? 

Good grades  

I find the course content engaging  

Pressure from my family  

I like to learn new topics  

Alternative career options  

Pressure from my employer  

Other (Please specify) 
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Q19 Tell us about your aspirations 

Q20 What are your goals in life? What motivates you? 

________________________________________________________________ 

________________________________________________________________ 

Q21 Which professional qualification(s) do you aspire to obtain? (Select all) 

CA ANZ  

CPA Australia  

IPA  

ACCA  

CIMA  

Other (Please specify)  

Q22 Where do you want to work after graduation? 

Big 4 auditing firm  

Mid-tier auditing firm  

Small auditing firm  

My own accounting practice  

Academia  

Large bank  

Large corporation  

Medium company  

Family business  

Other (Please specify)  

Q23 How would another person describe you in three words? 

________________________________________________________________ 

________________________________________________________________ 
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Q24 Accessing online course content and lecture attendance 

Q25 Lectures, lecture recordings and tutorials.  

 Never Sometimes Most of the times 

I attend lectures     

I attend tutorials     

I watch the lecture 
recordings     

Q26 Devices: Which device do you use most to access online course content?  

Laptop  

Tablet  

Mobile Phone  

My own PC  

UWA PC  

Other  

Q27 Devices: Which other device(s) do you use to access online course content? (Select 
all)  

Laptop  

Tablet  

Mobile Phone  

My own PC  

UWA PC  

Other 

Q28 Location: Where will you typically be when you are accessing online course 
content? 

At home  

On campus - Business School  

On campus - Library  

On campus - Other 

Off campus coffee shop  

Other 
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Q29 Please respond to the following statements with regards to online course content: 

0 = No opinion or uncertain, 1 = Strongly disagree, 2 = Disagree, 4 = Agree, 5 = Strongly agree 

 0 1 2 4 5 

I find online course content very helpful when studying       

I get frustrated when accessing online course content, as I don't 
know how to use computers       

I would like to study specific concepts online before class and then 
apply those concepts in class       

Bandwidth is never an issue when accessing online course content       

When using an online study resource, I always notice the 
appearance (how it looks)       

Technology greatly enhances my learning experience       

I don't care about the bells and whistles, just give me the content       

I think a mix between online content and formal lectures and 
tutorials will help me in my studies       
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Q30 What do you do when you are studying and you don't understand a concept? Rank 
the options (1-8, with 1 most likely and 8 least likely) 

______ I ask the lecturer during the lecture 

______ I re-watch the lecture recording 

______ I ask my tutor during the tutorial 

______ I use available online resources 

______ Google search 

______ I ask my friends 

______ I just ignore the fact that I don't understand the concept 

______ Other 

Q31 What was your perception of the unit "Corporate Accounting" (this unit) before 
you started the semester? 

________________________________________________________________ 

________________________________________________________________ 

Q32 Has your perception changed? 

________________________________________________________________ 

________________________________________________________________ 

Thank you! 



 

198 
 

Appendix E. Learning Design Template 

Planning for learning 

 ACCT2201 ACCT5501 

Learning 
context 

Include: Learner characteristics, e.g., age group, past experience, language capability, their learning goals, what are they 
studying, what are their ‘barriers’ to learning. 
• Abstract concepts 
• Jump from ACCT1101 

• Mostly international students 
• Language barrier 
• Abstract concepts 
• Jump from ACCT5432 

Sequence, e.g., second year, first semester, the AQF level. 
• Bachelor’s degree, second year, Level 7 • Master’s Degree, second year, Level 9  
Mode, e.g., lecture, tutorial, demonstration, fieldwork, online. 
• Lecture 
• 2-hour lecture 
• 1 hour tutorial 

• 3-hour seminar 

Learning 
outcomes 

Include:  Learning outcomes, the assessment tasks, why this unit/topic, what is so important about this unit/topic that it 
needs to be taught and taught at this time in the sequence. What is the underlying goal for this unit/topic? 
• Discuss and apply the concepts of consolidation to the 

preparation of consolidated financial statements for 
wholly owned entities 

• Discuss and apply the concepts of consolidation to the 
preparation of consolidated financial statements for 
wholly owned entities and entities with outside 
interests 
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Assessment items related to Consolidations 

 

 

Assessment items related to Consolidations 
• Quiz 3 
• Group case study 
• Nothing in Mid-semester exam 
• Final exam 
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• Quizzes 5-9 
• Group Case study 
• Mid semester exam – nothing 
• Final exam 

Learning 
tasks 

Include: The ways in which you get your students to ‘do the learning’ in this unit/topic and in the qualification overall. 
• MyGuru on-demand online tutor 
• Tutorial questions 
• EXCEL Consolidation worksheet 

 

Checking for 
learning  

Include: What are some of the ways you will be able to check if the students have achieved what you set out for them for 
each of the sessions? 
• Quizzes 5-9 
• Group Case study 
• Final exam 

• Quiz 3 
• Group case study 
• Final exam 
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Appendix F. ACCT2201.S1-21 Pre-survey 

Q1.1 Thank you for participating in this project. Read the following statements and select Yes 
to give your consent to participate in this research project. 
PARTICIPANT’S CONSENT:     

• I have read the information provided and any questions I have asked have been answered 
to my satisfaction. I agree to participate in this research project, realising that I may 
withdraw at any time without reason and without prejudice.  

• I agree that research data gathered for the study may be published provided my name or 
other identifying information is not used.             

• I agree that my academic record can be accessed and matched to my survey 
responses.              

• I understand that the matching of surveys using my Student ID will be handled by an 
Administrative staff member not associated with the unit and that my name and Student 
ID will be removed before being provided to the teaching staff in the unit involved in the 
research.       
• I understand that all identifiable (attributable) information that I provide is treated 
as strictly confidential and will not be released by the investigator in any form that may 
identify me. The only exception to this principle of confidentiality is if documents are 
required by law. I have been advised as to what data is being collected, the purpose for 
collecting the data, and what will be done with the data upon completion of the research.  

• Yes  
 
 
Q1.2 STUDENT ID:   
Your Student ID is required to enable us to compare your responses between the first and 
second surveys as well as to access your academic record. 
Q2.1 Do you have another major/minor apart from Accounting? 

• Only Accounting major  

• Finance  

• Law  

• Marketing  

• Other (please specify) ________________________________________________ 
 
Q2.2 What worries you the most about studying Corporate Accounting? 

________________________________________________________________ 
________________________________________________________________ 

Q2.3 What do you like most about studying Corporate Accounting? 
________________________________________________________________ 
________________________________________________________________ 
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Q2.4 Is this the first time you are studying Corporate Accounting or are you repeating the 
unit? 

▼ First time (1) ... Previously enrolled, but withdrawn (3) 
Q2.5 If you are repeating the unit or you have previously enrolled and withdrawn from the 
unit, please provide insights why you think you failed the unit or had to withdraw from the 
unit 

________________________________________________________________ 
________________________________________________________________ 

Q2.6 How confident are you about:  
0 = Unsure, 1 = Not at all confident, 2 = Some confidence, 3 = Very confident 

 0 (1) 1 (2) 2 (3) 3 (4) 

your knowledge of general Accounting 
terminology (1)  •  •  •  •  

preparing journal entries (2)  •  •  •  •  

your understanding the core concepts 
in taxation, e.g., deferred taxation (3)  •  •  •  •  

your understanding the core concepts 
in revaluation of assets and impairment (4)  •  •  •  •  

Q2.7 Thinking about the topics that you have studied to date in Corporate Accounting, what 
do you find challenging about studying this unit: 
 (Choose all that apply) 

▢ The definitions  

▢ The theory  

▢ Recording the journal entries  

▢ The amount of work  

▢ The amount of work compared to my other units  

▢ I feel that with regular and constant effort I am managing the unit  

▢ I do not find Corporate Accounting challenging  
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Q2.8 I hope to achieve the following grade in ACCT2201 Corporate Accounting: 

 Pass (P) (1) Credit Pass 
(CR) (2) 

Distinction (D) 
(3) 

Higher 
Distinction 

(HD) (4) 

Anticipated 
grade (1)  •  •  •  •  

 
Q2.9 In stating my anticipated grade, my level of confidence in achieving this grade is: 
 0 = Unsure, 1 = Not at all confident, 2 = Some confidence, 3 = Very confident 

 0 (1) 1 (2) 2 (3) 3 (4) 

Level of 
confidence (1)  •  •  •  •  

 
Q3.1 I study: 

▼ In a group (1) ... I prefer to study in a group but have been unable to (4) 
 
Q3.2 In Corporate Accounting, I use the following learning resources:   
1 = Never, 2 = Occasionally, 3 = Often, 4 = Always 

 1 (2) 2 (3) 3 (4) 4 (5) 

Textbook - Purchased (1)  •  •  •  •  

Textbook - eText via the library (2)  •  •  •  •  

Alternative textbook (9)  •  •  •  •  

Online resource by publisher (3)  •  •  •  •  

Tutorial attendance (4)  •  •  •  •  

Recorded lectures (5)  •  •  •  •  

Textbook slides (6)  •  •  •  •  

Private tutor (7)  •  •  •  •  

Other (please specify) (8)  •  •  •  •  

 
Q3.3 Rank the following learning resources in order of preference from 1 (most preferred) to 
4 (least preferred) for improving your understanding of Accounting. 
______ Online, self-paced learning resources (1) 
______ Recorded lectures (2) 
______ Recommended Textbook (3) 
______ Tutorials (4) 
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Q3.4 Your perceptions about a self-paced online learning resource: 
 0 = Uncertain, 1 = Strongly disagree, 2 = Disagree, 3 = Agree, 4 = Strongly agree 
 0 1 2 3 4 

I am happy to use a new resource if it will 
improve my academic performance in 
Corporate Accounting 

•  •  •  •  •  

The expected time demand to complete this 
resource (4 X 40-minute lessons) seems to be 
excessive as an additional learning resource 

•  •  •  •  •  

I feel I have little to gain from undertaking an 
online learning resource on the core concepts in 
accounting for groups 

•  •  •  •  •  

I expect my academic performance in Corporate 
Accounting to materially improve from my 
participation in this online learning resource 

•  •  •  •  •  

 
Q4.1 The questions in this section will help us better understand students’ interpretation of 
concepts in consolidated financial statements. Your carefully considered responses will help 
us to refine the online learning resource. We recognise that you have not studied all the 
topics yet, but base your answer on what you have learned and experienced in Accounting to 
date. 
Q4.2 Briefly explain your understanding of the "economic entity”. 

________________________________________________________________ 
________________________________________________________________ 

Q4.3 The acquisition date for a business combination is determined with reference to when: 

• the consideration is paid by the acquirer  

• the acquired assets are delivered to the acquirer  

• the acquirer assumes control  

• the consideration is received by the acquiree  

• I don't know  
 
Q4.4 Goodwill is measured as the difference between the: 

• consideration paid and the future value of the assets acquired  

• consideration transferred and the fair value of the net identifiable assets acquired  

• consideration paid and the historical cost of the assets acquired  

• cost of the net assets acquired and the fair value of the liabilities assumed  

• I don't know  
 
Q4.5 Using the information in the scenario below, what is the goodwill on acquisition?   
 
On 1 July 2021, Coffee Ltd acquired all the shares of Beans Ltd for $75,000. 
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At this date, the equity of Beans Ltd consisted of:         
Share Capital    $56,000         
Retained Earnings    $7,450        
 
At 1 July 2021, all Beans Ltd’s identifiable assets and liabilities were recorded at amounts 
equal to their fair values, except for Land with a fair value of $112,000 (cost of $107,500). In 
addition, Beans Ltd has not recorded some internally generated brands that Coffee Ltd 
considered to have a fair value of $12,000. 

• $11,550  

• $16,500  

• There was no goodwill acquired  

• The goodwill acquired cannot be calculated  

• I don't know  
Q4.6 Which statement in terms of consolidation adjusting journal entries is correct? 

• Consolidation adjusting journal entries are processed in the general ledger of the 
subsidiary  

• Consolidation adjusting journal entries are processed in the general ledger of the parent  

• Consolidation adjusting journal entries are processed in the general ledger of the group  

• Prior year consolidation adjusting journal entries are carried forward manually in the 
consolidation worksheet  

• I don't know  
Q5.1 What is your age? 

▼ Under 20 years (1) ... 40 years or older (4) 
 
Q5.2 Gender: How do you identify? 

▼ Male (1) ... Prefer not to say (5) 
 
Q5.3 Do you speak English at home? 

▼ Yes (1) ... No (2) 
 
Q5.4 Are you currently enrolled as a domestic or international student? 

▼ Domestic (1) ... International (2) 
 
Q5.5 In this unit, are you enrolled in the face-to-face or online timetabled class? 

▼ Face-to-face (1) ... Online timetabled (2) 
 
Q5.6 Are you studying full-time or part-time? 

▼ Full-time (1) ... Part-time (2) 
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Q5.7 Are you working full-time or part-time? 

▼ Full-time (1) ... I am currently not employed (3) 
 
Q5.8 If you are working full-time or part-time, what kind of work do you do? 

• Accounting Role  

• Auditing role  

• Other (please specify) ________________________________________________ 
 
Q5.9 With which ethnic group do you identify most? 

________________________________________________________________ 
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Appendix G. ACCT2201.S1-21 Post-survey 

This survey will take approx. 5-7 minutes to complete. 
 
Q1.2 Thank you for participating in this project. Read the following statements and select 
Yes to give your consent to participate in this research project. 
 
PARTICIPANT’S CONSENT:     

• I have read the information provided and any questions I have asked have been answered 
to my satisfaction. I agree to participate in this research project, realising that I may 
withdraw at any time without reason and without prejudice.  I agree that research 
data gathered for the study may be published provided my name or other identifying 
information is not used.             

• I agree that my academic record can be accessed and matched to my survey 
responses.               

• I understand that the matching of surveys using my Student ID will be handled by an 
Administrative staff member not associated with the unit and that my name and Student 
ID will be removed before being provided to the teaching staff in the unit involved in the 
research.       

• I understand that all identifiable (attributable) information that I provide is treated as 
strictly confidential and will not be released by the investigator in any form that may 
identify me. The only exception to this principle of confidentiality is if documents are 
required by law. I have been advised as to what data is being collected, the purpose for 
collecting the data, and what will be done with the data upon completion of the research.  

• Yes  
 
Q1.3 STUDENT ID:   
Your Student ID is required to enable us to compare your responses between the first and 
second surveys as well as to access your academic record. 

________________________________________________________________ 
 
Q2.1 With reference to the topic of 'consolidated financial statements', how confident are 
you about your ability to:  
0 = Unsure, 1 = Not at all confident, 2 = Some confidence, 3 = Very confident 

 0 1 2 3 

explain the economic entity concept  •  •  •  •  

apply the control criteria  •  •  •  •  

explain the consolidation process  •  •  •  •  

apply the process to eliminate intragroup 
transactions  •  •  •  •  

explain the reporting of non-controlling interest  •  •  •  •  
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Q2.2 Reflecting on my performance to date, I hope to achieve the following grade in 
ACCT2201 Corporate Accounting: 

 Fail (F) Pass (P) Credit Pass 
(CR) 

Distinction 
(D) 

Higher 
Distinction 

(HD) 

Anticipated 
grade  •  •  •  •  •  

 
Q2.3 In stating my anticipated grade, my level of confidence in achieving this grade is: 
 0 = Unsure, 1 = Not at all confident, 2 = Some confidence, 3 = Very confident 

 0 1 2 3 

Level of 
confidence  •  •  •  •  

 
 
Q3.1 1/2 We are interested in your perceptions about the online learning resource in 
general.  
0 = Uncertain, 1 = Strongly disagree, 2 = Disagree, 3 = Agree, 4 = Strongly agree 

 0 1 2 3 4 

Completing the online learning resource 
highlighted problem areas in my understanding 
of consolidated financial statements  

•  •  •  •  •  

This resource has improved my understanding 
of the core concepts in consolidated financial 
statements  

•  •  •  •  •  

The explanations provided in the learning 
resource was sufficient to explain the core 
concepts in consolidated financial statements  

•  •  •  •  •  

I would like a similar resource in other complex 
topics  •  •  •  •  •  

The time demand to complete this resource was 
acceptable  •  •  •  •  •  
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Q3.2 2/2 We are interested in your perceptions about the online learning resource in 
general.  
0 = Uncertain, 1 = Strongly disagree, 2 = Disagree, 3 = Agree, 4 = Strongly agree 

 0 1 2 3 4 

The design and appearance of the learning 
resource made comprehension easy  •  •  •  •  •  

The language used in the learning resource 
was easy to understand  •  •  •  •  •  

The instructions in the learning resource was 
easy to follow  •  •  •  •  •  

I feel more confident about my understanding 
of consolidated financial statements after 
completing the learning resource  

•  •  •  •  •  

I would recommend this learning resource to 
other students  •  •  •  •  •  
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Q3.3 What aspects of the online learning resource promoted your learning? 

________________________________________________________________ 
Q3.4 What aspects of the online learning resource hindered your learning? 

________________________________________________________________ 
Q3.5 Where did you complete the learning resource? (choose all that apply) 

▢ At home  

▢ UWA Business School  

▢ UWA Library  

▢ UWA Other location  

▢ Community library  

▢ Other ________________________________________________ 
 
Q3.6 What device did you use to complete the learning resource? (choose all that apply) 

▢ Personal computer (desktop or laptop)  

▢ Personal tablet  

▢ Mobile Phone  

▢ UWA Computer  

▢ Computer in community library  

▢ Other ________________________________________________ 
 
Q3.7 I completed the resource: 

• Individually  

• Working together with other students  
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Q3.8 There are four lessons in the learning resource. Indicate which lessons you have 
attempted.  
0 = I did not attempt this lesson, 1 = I started but did not complete the lesson, 2 = I completed 
the lesson 

 0 1 2 

Lesson 1: Introduction to the consolidation process  •  •  •  

Lesson 2: Intragroup transactions  •  •  •  

Lesson 3: Non-controlling interest  •  •  •  

Lesson 4: Introduction to business combinations  •  •  •  

 
Q3.9 For the lessons that you have not attempted or not completed, what were the reasons 
for not attempting/completing it? 

________________________________________________________________ 
________________________________________________________________ 

 
Q3.10 We are interested in your feedback on the usefulness of the respective lessons. 
 n/a = I did not complete this lesson, 0 = Uncertain, 1 = Strongly disagree, 2 = Disagree, 3 = 
Agree, 4 = Strongly agree 

 n/a 0 1 2 3 4 

Lesson 1 helped me to understand the 
consolidation process  •  •  •  •  •  •  

Lesson 2 helped me to understand the 
adjustments for intragroup transactions  •  •  •  •  •  •  

Lesson 3 helped me to understand the 
reporting of non-controlling interest  •  •  •  •  •  •  

Lesson 4 helped me to understand the 
process to account for business 
combinations  

•  •  •  •  •  •  

 
Q3.11 Any further comments? 

________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 
________________________________________________________________ 

 
Q4.1 The questions in this section will help us better understand students’ interpretation of 
concepts in consolidated financial statements. 
Q4.2 Briefly explain your understanding of the "economic entity”. 

________________________________________________________________ 
________________________________________________________________ 
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Q4.3 The acquisition date for a business combination is determined with reference to when: 

• the consideration is paid by the acquirer  

• the acquired assets are delivered to the acquirer  

• the acquirer assumes control  

• the consideration is received by the acquiree  

• I don't know  
Q4.4 Goodwill is measured as the difference between the: 

• consideration paid and the future value of the assets acquired  

• consideration transferred and the fair value of the net identifiable assets acquired  

• consideration paid and the historical cost of the assets acquired  

• cost of the net assets acquired and the fair value of the liabilities assumed  

• I don't know  
Q4.5 Using the information in the scenario below, what is the goodwill on acquisition?   
 
On 1 July 2021, Coffee Ltd acquired all the shares of Beans Ltd for $75,000. 
 
At this date, the equity of Beans Ltd consisted of:          
Share Capital    $56,000         
Retained Earnings    $7,450        
 
At 1 July 2021, all Beans Ltd’s identifiable assets and liabilities were recorded at amounts 
equal to their fair values, except for Land with a fair value of $112,000 (cost of $107,500). In 
addition, Beans Ltd has not recorded some internally generated brands that Coffee Ltd 
considered to have a fair value of $12,000.   

• $11,550  

• $16,500  

• There was no goodwill acquired  

• The goodwill acquired cannot be calculated  

• I don't know  
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Q4.6 Which statement in terms of consolidation adjusting journal entries is correct? 

• Consolidation adjusting journal entries are processed in the general ledger of the 
subsidiary  

• Consolidation adjusting journal entries are processed in the general ledger of the 
parent  

• Consolidation adjusting journal entries are processed in the general ledger of the 
group  

• Prior year consolidation adjusting journal entries are carried forward manually in the 
consolidation worksheet  

• I don't know  
 
Q4.7 I am interested in participating in a focus group discussion to provide feedback on 
the learning resource. The focus group session will run for maximum 60 minutes and will be 
conducted online (Microsoft Teams) during the pre-exam study break. Focus group 
participants will receive an AUD$50 voucher as a token of thanks for participating in the 
discussion. Two focus group sessions will be held with max. 5 participants per group. 

• Yes  

• No  
 
Q4.8 If I am participating in a focus group discussion (you will receive an invitation on 
email), I am available during the following times (choose all that apply): 

▢ Week starting 14 June  

▢ At the start of Semester 2  

▢ I am interested, but none of the suggested times suit me  
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