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Abstract 
This paper reports on the unique challenge, in accounting education, of integrating accounting 
knowledge and the application of the required skills in the world of work. The iterative cycles of design-
based research (DBR), with the infusion of cultural-historical activity theory (CHAT), led to the design of 
a process which was practical and feasible for implementation. An educational model was developed 
which integrated accounting theory with the accounting software. The integration model was designed 
to simulate the workplace environments for the accounting graduate to promote a more holistic learning 
experience. The alignment of accounting education and accounting practice brings the accounting 
graduate and the needs of the employer into alignment. This process of implementation was adopted 
and these transformation and design principles, which are imperative ground rules in a process of 
change, will be presented. Critical success factors, design principles, the implementation model as well 
as the findings from studies undertaken relevant to the implementation process are presented. There is 
a strong argument indicating a positive effect on the employability of the graduate with the narrowing of 
the gap between accounting education and employer requirements in accounting education. Best 
practices emanating from the refinements of the implementation processes over the period from 2011 
to date will be presented. The teaching and learning practices that will be highlighted cover assessment 
practices, the knowledge and skills balance for the graduate and tutor roles and responsibilities. The 
results of an impact study of the integration of information and communication technologies (ICT) on the 
graduateness and employability of the graduates will be highlighted. 

Keywords: Accounting education, Information and communication technology (ICT), Integration, 
Implementation of ICT, Critical success factors, Design principles, Integration model. 

1 INTRODUCTION  
In terms of technology, accounting education has not evolved to the extent required by industry. This 
lag has created a gap in the knowledge and skills of accounting graduates as they move into a 
professional environment [1]. The challenge in accounting education to integrate accounting knowledge 
and the application of the required skills in the world of work was possible through the iterative cycles 
of design-based research (DBR). DBR, with the infusion of cultural-historical activity theory (CHAT), led 
to the design of a process which was practical and feasible for implementation [1]. This process of 
implementation was effected in January 2011 with the introduction of a new Diploma in Accountancy at 
the University of Johannesburg. The transformation and design principles which are imperative ground 
rules in a process of change are compared to the critical success factors as found in industry ([1], [2], 
[3]).  

An educational model which I referred to as an “integration model” was developed which integrated 
accounting theory with the accounting software [1]. To apply the integration model an implementation 
plan was designed to make the integration model practical and feasible. The integration model was 
designed to simulate the workplace environments for the accounting graduate to promote a more holistic 
learning experience. The alignment of accounting education and accounting practice is only possible 
through the use and understanding of accounting software packages which are integrated into the entire 
learning experience of the accounting diploma student. The theory of accounting is integrated 
simultaneously in the development of ICT skills as it is practiced in the workplace. In a bid to ensure 
authentic learning tasks all the scenarios are real to life and simulate the work place environment. The 
simulated work environment includes the relevant theory that the students cover at that level in their 
diploma. The students run a business which grows and expands from a sole proprietor to a public 
company on accounting software and produce financial reports which are submitted for assessment as 
a portfolio of evidence. 

Best practices emanating from the refinements of the implementation processes over the period from 
2011 to date were developed from the continuous feedback cycles of DBR being interrogated. 
Management and industry support have ensured that the integration of ICT into accounting education 
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has been sustained which has resulted in the development of best practices though continuous 
reflections from the iterative cycles of DBR. The results of an impact study of the integration of 
information and communication technologies (ICT) on the graduateness and employability of the 
graduates reflect that the graduateness has been enhanced through better ICT skills, better 
communication and through a greater engagement with their study material [4]. Although the results of 
the impact study are positive, with the dynamic world of work embracing the forth industrial revolution 
(4IR) and the use of cloud computing ([5], [6]) accounting education needs to consider further 
refinements and advances in technology in the integration of ICT in accounting education in order to 
sustain the notion that graduates are more aligned to the word of work.  

The research methodology for the design of the program leading to the implementation and the continual 
refinement of the processes of implementation ICT in accounting education was DBR and it is argued 
that this research methodology would be a good fit for the consideration of the implications of 4IR and 
cloud computing. 

2 METHODOLOGY 
The DBR design acted as a gateway for the positioning of ICT in accounting education for the diploma 
students [7]. DBR offers the essential elements to implement a meaningful process of curriculum 
transformation to address the gap between accounting education, accounting practice and ICT [8]. 

Nine essential components of DBR are summarized below, in italics, with a discussion on their 
supportive, verification and validating roles in the process of closing the gap in accounting education 
and accounting practice, the integration model, the conducted planned staff interventions (PSI) and 
practical implementation below [8]. 

Firstly, DBR facilitates the confluence of a series of approaches with the intention of effecting change, 
implemented through new theories, artefacts and practices to potentially impact learning and teaching 
in its naturalistic context. At the heart of this methodology are the design and the ecology of learning, 
with both the pragmatic and theoretical orientation being evident. Also emphasized is the iterative, 
interventionist, innovative, design-based and theory-orientated characteristics. Specifically referred to is 
the pragmatic orientation, in which the theories developed “do real work in practical educational 
contexts” [9].  

Secondly, DBR involves real–life settings, in which most learning actually occurs. The PSI was designed 
to facilitate a learning experience for the lecturers teaching the diploma students within the UJ context. 
This real-life setting, coupled with a synergy of skills and experience, provided the greatest potential for 
learning.  

Thirdly, DBR involves multiple dependent variables. In the three environments of accounting, education 
and ICT, the resulting multiple variables needed to be considered in a holistic and interactive stance in 
the design of the integration model and the PSI. This was imperative for a potential pragmatic 
implementation and integration across these three disciplines.  

Fourthly, DBR focuses on characterizing the situation in all its complexity. In the design of the PSI it was 
necessary to include all practical considerations which characterized the situation in the Commercial 
Accounting department for the implementation to be effective. In the design of the integration model and 
the PSI, four iterative cycles were identified which enabled the consideration of these three disciplines 
to be aligned for a potential integration process to take place.  

In regards to the fifth characteristic, the DBR cycles involve flexible design revisions through rigorous 
and reflective inquiry to test and refine innovative learning environments.  

Complex social interactions have been identified as the sixth characteristic in DBR. It was imperative 
that in this change process the staff buy-in was always evident. The support of the management of UJ 
was necessary for the process to be implemented and the partnership with industry was a critical aspect 
in the process of the design of the PSI. The social interaction of the staff, management and industry is 
evident from the first to the final phase of these iterative cycles. 

The seventh characteristic involves looking at multiple aspects of the design and developing a profile 
that characterizes it in practice, thereby creating a bridge between universities and practitioners and 
increasing the potential impact and value of educational research. The involvement of the staff of the 
department was an imperative design feature facilitated by the sixth characteristic of DBR. 
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The intensive collaboration among researchers and practitioners promulgated by the eighth 
characteristic is evident in the design of the PSI. It was an imperative that the teaching and learning 
experiences of the lecturers in the Commercial Accounting department was considered in the 
developmental phase, hence the focus groups, the staff buy-in workshop and the orientation workshop 
involved the staff of the Commercial Accounting department and practitioners from industry. 

Lastly, the ninth characteristic involves a commitment to sharable theory construction and explanation 
while solving real-world problems. The theory was believed to have ecological validity as it is set in real-
world practice. These summarized characteristics are evidence that the possibilities of reform through 
the methodology of DBR are an important aspect in any study. The Design Based Research Collective 
[10] iterates four prospects of DBR in education, as reproduced in italics below. The four areas in which 
DBR facilitated the reform of accounting education were: 

1 Exploring possibilities for novel learning and teaching environments. DBR provided an opportunity 
to understand the real-world demand on the evolution needed in accounting education and that 
placed on the novel design of the PSI to increase the potential of successful implementation. 

2 Developing contextualized theories of learning and teaching. DBR is argued to be of value in 
addressing research relating to the optimal design features of the PSI, which is aimed at being 
the enactment of the interventions to close the gap in accounting education and accounting 
practice.  

3 Constructing cumulative design knowledge. DBR did lead to an understanding of relevant design 
knowledge set in the naturalistic context of the accounting education of the diploma students.  

4 Increasing human capacity for innovation. The design of the interventions and DBR had already 
provided opportunities for the exchange of expertise across disciplines.  

I believe that DRB will provide further opportunities for integrating more advanced innovations and new 
analytical techniques in the dynamic fields of education, technology and accounting practice. These are 
presented in the section covering future research below. 

Cultural-Historical Activity Theory (CHAT) proved to be a road map for the alignment of an educational 
environment with the practical environment of practice [10]. The design of the intervention for the 
integration of accounting education and practice was framed by CHAT [1]. The infusion of DBR and 
CHAT is evident in figure 1 below where the original design and iterative cycles of refinement are 
depicted. 

 
Figure 1. Outline of design phases and cycles - adapted [12]. 

The four main phases provided a directional map from problem identification to verification and 
documentation of the interventions and integration model. The phases were sequential and each phase 
was linked together with a cycle of informing the next phase, as well as itself being refined and validated 
as the study progressed. 

The four phases included the analysis of relevant issues by means of a focus group and interviews with 
lecturers facilitating ICT in the accounting department to analyze and inform initial design of integration 
programme – phase 1. The focus groups and interview were recorded, transcribed and analyzed. Phase 
2 was the development of the programme within a theoretical framework of CHAT and consideration of 
a further activity system for integration of ICT and accounting education. Three workshops with 
colleagues, management and industry in the diploma programme to evaluate the programme constituted 
the third phrase.  Feedback forms from each workshop validated the design and incorporated feedback 
into the design of the programme to promote implementation of the programme through their 
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collaboration and support which were the feedback cycles of refinement and authentication. Phrase 4 
was the implementation phrase [1]. 

The implementation was effected from 2011 to date for the diploma students at the University of 
Johannesburg and continual reflection and feedback cycles have refined and justified the process which 
has included the development of best practices for implementation, the verification of design principles 
which are confirmed with the critical success factors found in industry, the enhancement of graduateness 
and employability of students and the successful adoption of the integration model. 

3 RESULTS 
The implementation was effected from 2011 to date for the diploma students at the University of 
Johannesburg and continual reflection and feedback cycles have refined and justified the process which 
has included the development of best practices for implementation, the verification of design principles 
which are confirmed with the critical success factors found in industry, the enhancement of graduateness 
and employability of students and the adoption of the integration model. 

3.1 Implementation best practices 
Best practices and lessons learnt emanating from the refinements of the implementation processes over 
the period from 2011 to date were developed from the continuous feedback cycles being interrogated. 
The teaching and learning practices that will be highlighted cover assessment practices, the knowledge 
and skills balance for the graduate and tutor roles and responsibilities. 

3.1.1 Assessment practices  
The assessment of the simulated work environment in the financial accounting subjects has been by 
means of a portfolio of evidence (POE) which is submitted four times a year and forms part of the 
students’ final mark with a total weighting of between 10 to 15%. Written formative and summative 
assessments make up the balance of the subject mark. The main challenge has been to ensure that the 
POE submissions are valid and to eliminate the risk of plagiarism. A system of personal codes has been 
designed for each student. The code is used in the creation of the company parameters and for each 
transaction recorded in the accounting system. The embedded code is verified for each student before 
the student is authorized to submit the POE for assessment.  The system of personalized codes is in 
addition to the emphasis placed on passwords and the protection of financial information as is the case 
in the real-to-life financial environment. 

3.1.2 Balance between knowledge and skills 
It is imperative that the theory presented matches the development of the skill. The learning objectives 
for the development of the skill will need to clarify the value added to concepts of the theory. The 
integration model developed for the integration of accounting theory with the skills used in accounting 
practice [1] supports this important notion of the necessity to balance the knowledge and skills 
development. 

3.1.3 Tutor roles and responsibilities  
The tutors, are normally graduates of the diploma and all been certified as competent on the accounting 
software. It has been established that for every 50 students at least 4 tutors are needed to support the 
learning process. The tutors verify and assess the POEs and are responsible for the tutorial sessions. 
The tutors take on a mentoring role and the students appreciate the assistance of their peers in the 
development of the skills on the accounting software. 

3.2 Design principles and critical success factors 
The continuous feedback cycles of DBR in the implementation process has highlighted the high degree 
of similarity between the critical success factors (CSF) found in a systematic literature review study of 
industry ([3], [2]) for the successful implementation of Electronic Resource Planning (ERP) and the 
design principles ([1], [7]) for the successful integration of ICT in accounting education. The close 
working relationship to industry ([1], [5]), management support and staff interventions are integral parts 
of the alignment and it is argued that these are the more imperative key success factors or design 
principles in the sustainability of the alignment process of accounting education to accounting industry 
([1], [7]). 
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3.3 Graduateness and employability 
The results of an impact study [4] of the integration of ICT reflect that the graduateness has been 
enhanced through better ICT skills, better communication and through a greater engagement with their 
study material. This was evidenced by a shorter study period to graduation. The impact study further 
proved a significant quicker employment of the graduates and that the study to employment cycle has 
been reduced by 7.4 months [4]. The graduates’ employability attributes reflect that the diploma 
graduates not only found quicker employment but that the employment was more closely related to their 
studies [4]. 

3.4 Adoption of the integration model 
The integration model is a combination of accounting education tools and essential rules and principles 
represented in any accounting topic, and the same rules and principles which govern any accounting 
software. The PSI and the integration model originated from separate designs and innovations but must 
be interdependent for the integration process to succeed [1]. 

In a response to a change in epistemologies and pedagogies based on the observation of critical 
discrepancies between education and best practice, I developed an integrated model of accounting 
education tools which proved to be useful scaffolding in the understanding of accounting principles and 
concepts. These accounting system principles are supported and upheld in the accounting software, 
which does not contradict any of the basic operational procedures on which all accounting systems are 
based. The engineering of the integration model followed four processes, the first of which was to 
encapsulate the four processes of an accounting system of input, process, store and output functions. 
The second was to formulate a guide or a map of the accounting system, the purpose of which is to 
assist in the need to navigate and find a way through the accounting system. The third task was to 
conceptualize a basic set of four rules as the cornerstones of the science of accounting and the final 
process was to integrate the four accounting processes and the four rules and provide a link for each to 
the accounting software principles. The four processes have been color coded in order to facilitate an 
easier way to see the connection and relationship between the accounting system, the map, the rules 
and the software processes [1].  

The integration model design principles include generic design principles which should enrich the 
knowledge with the integration of skills. The model should support other relevant ‘tried and tested’ 
educational tools, such as textbooks. In explaining accounting concepts the ‘T-account’ teaching tool is 
often used and the integration model incorporates this popular accounting didactic tool. The skills that 
are to be integrated need to add value to the graduate and therefore need to be relevant, authentic and 
real-life. The educational model should be made user-friendly, appealing and inviting to make the 
student want to explore what is being represented in the model. It should empower the user to make the 
connection between the knowledge and skills, and so is designed to be applied in the three years of the 
diploma in the Financial Accounting subject, thus supporting the notion of ‘use it or lose it’. The 
educational model needs to support the cognitive as well as the knowledge developmental process. The 
integration model demonstrates all the above generic design principles and was supported by the staff 
members of the department of Commercial Accounting at UJ, where the implementation was initiated 
at the beginning of 2011 for the first-year Accounting diploma students [1]. 

4 FUTURE RESEARCH 
There is a need for further research in the refinement of the integration of ICT into accounting education 
to incorporate developments of the forth industrial revolution (4IR) to ensure the skills of the accounting 
graduates are relevant. The iterative cycles of DRB could be applied, as in figure 1, for the original 
implementation. However, to enhance the need for continuous review due to the rapid developments in 
technologies the 4 steps are depicted in a cyclical format. 
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Figure 2. Proposed cycle for the continuous evolution of accounting education: Authors own depiction. 

The cycle shown above is the proposed method to continuously evolve and improve the education 
methodology, in order to ensure that the students are more employable and have increased 
graduateness skills.  This is divided into two steps, analysis and development. First, a shortfall or gap 
in graduate knowledge or skills is identified, for example, ICT is the industry standard in accounting but, 
graduates are unable to use ICT.  Next, the problem is analyzed; students are not learning ICT and are 
unprepared for the current accounting environment.  This starts the development step.  A programme 
to train students in ICT is then developed as an integrated part of their learning experience.  This solution 
is then tested and refined until all the stakeholders are satisfied.  The last phase of the development 
step is the implementation of the solution; the new ICT-integrated course is opened for students.  This 
could be the final step if the goal was simply to improve the current learning experience of the graduates, 
however, in order to continuously evolve, the effect on the graduateness and employability of the new 
graduates must be analyzed.  The main purpose of this analysis is to identify further shortfalls or the 
presence of potential future shortfalls in the graduateness of the students. 

Technology is dynamic and constantly improving at a fast rate [6].  Accountants are expected to be able 
to use new accounting technology when they are employed, this means that graduates who have been 
prepared and trained to use these technologies have an advantage over other graduates, which have 
not.  This is a difficult task as not only does it take time to develop new programmes, but the time taken 
to educate the students, a matter of years, can mean that new technologies are already emerging.  
There simply is not enough time for a stop-start approach in the development of improved education 
methods.  This is why the need for a continuous cycle has arisen, with a continuous cycle, improvements 
are made naturally and faster, as part of the ongoing process of analysis and development. This 
progressive evolution will allow for the creation of graduates that are more prepared for the actual 
environment in which they will be employed. 

The current trends in technology are leaning towards the fourth industrial revolution and the use of cloud 
computing.  Accounting software packages are already starting to make use of these advancements 
and accounting graduates need to be prepared to use them or face a work environment at a 
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disadvantage.  The fourth industrial revolution involves using linked computing to take over mundane or 
repetitive tasks. And, while these technologies are being implemented, the future is already being 
discussed, debated and developed. 

Computers have several advantages over human beings, many of these stemming from being faster 
and more accurate with regards to calculations. AI is able to perform many simulations in a given set of 
parameters with specific goals, and through these simulations is able to develop methods to best 
achieve these goals. This is done through comparative analysis; was the new method more or less 
effective than the previous and can be used to determine patterns. There is another form of analysis, 
critical analysis, for which there is no basis in programming and therefore is currently impossible to teach 
an AI. Critical analysis involves the determination of sufficiency or effectiveness of results. Critical 
analysis should also be applied in choosing the goals for improving accounting education. 

5 CONCLUSIONS 
There is evidence of the success of the integration of accounting education and ICT for the diploma 
students where there is an enhancement of graduateness and employability using DBR as a basis.  

There is a need for further research in the dynamic work place, fourth industrial revolution (4IR) and the 
future of accounting education knowledge and skills alignment for the integration of ICT in accounting 
education to continue to add value to the graduate employability attributes. The goals for improving 
accounting education need to be focused on adapting to develop the graduate into future employees, 
with the knowledge and skills that will allow them to survive in the future work environment. Not only 
should educators practice analysis in the improvement of their programmes but, should also teach 
critical analytical thinking methods. In the future where artificial intelligence can perform mundane tasks 
faster and more accurately than any human, critical analysis could be one of the only advantages left 
for graduates. 
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