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INTRODUCTION 
 
In the US, more than 90% of all public institutions offered some form of e-learning courses in 2004 and 96.2% of them 
agreed that e-learning was critical to the long-term strategies of their institutions [1]. Nearly 3.5 million learners in the 
US were taking on-line courses in 2007 [2]. The number of on-line learners is still continuing to expand, with a 
compound annual growth rate of 21.5% [2]. As described in Alavi and Leidner’s research framework, e-learning is a 
virtual learning environment in which a learner’s interactions with materials, peers and instructors are mediated through 
information and communication technologies [3]. It differs from a traditional environment because information and 
communication technology (ICT) is used as a tool to support the learning process. Taking advantage of network 
infrastructures, learning can occur anywhere using many types of resource. Over the past decade, the rapid 
developments and growth of ICT in such areas as education and training has offered new paradigms for institutes’ 
training and the topic of electronic learning (E-learning) has deserved careful attention [4]. 
 
With the rapid development of e-learning, most enterprises now have a clearer picture of what e-learning is. However, 
some enterprises’ knowledge of e-learning is still limited to construction of a new learning platform and acquisition or 
development of e-learning content. Even if they invest a huge amount of funds in building an e-learning environment, 
they may not obtain immediate results and will only leave the established environment unused and wasted. Successful 
introduction of e-learning requires not only construction of software and hardware facilities but also support of multiple 
measures, including executives’ support and commitment, design of proper instructions, introduction of teaching 
strategies and assessment by external experts. All these measures should be developed or implemented through co-
operation between academia and enterprise. As cases of such co-operation at present are still rare, many enterprises 
have introduced e-learning without sufficient understanding of it. Certainly, the effectiveness of their investment is 
usually poor [5]. 
 
The advancement of information technology has not only changed the business environment, it has also increased the 
complexity of accounting practice. Over the past few decades, accounting education has not been adequately adjusted to 
meet changes in the external environment [6]. Most of the accounting teachers and practitioners in Taiwan have, thus, 
called for reforms of accounting education [7]. Cheng proposed that accounting education should be changed from 
supply driven to demand driven [8]. In other words, accounting education should meet the needs of customers (such as 
accounting firms). Only when customer needs are satisfied, can education and training be cost-effective and the goal of 
accounting education be achieved. 
 
Based on the Dictionary of Occupational Titles in Taiwan, accounting-related jobs can be classified into 18 
occupations, including that of CPA, bookkeeper, clerk, auditor, cashier, system analyst, internal auditor, assistant 
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accountant, financial auditor, financial planner, sales assistant, assistant auditor, software operator, financial accounting 
information specialist, computer auditor, accounting manager, financial manager and financial analyst. A 2008 report 
released by PricewaterhouseCoopers (PwC), one of the world’s largest accounting firms, showed that despite economic 
slowdown around the globe during 2008, PwC enjoyed a total revenue exceeding US$28.2 billion; a 14% growth from 
last year. Its revenue from auditing services was particularly remarkable, reaching US$13.8 billion [9]. These statistics 
indicate that auditing services are an important part of the accounting industry. Through co-operation with an 
international accounting firm in Taiwan, this study attempted to develop industry demand-driven e-learning curricula 
for auditors and to set up a model for developing curricula for corporate e-learning.  
 
SITUATED TEACHING STRATEGY 
 
Hamalainen, Winston and Vishik mentioned that information technology has changed the way business is managed and 
also the demand for, expectation of, and opportunities to access education and learning [10]. Environmental changes 
have created new needs, and become an important force that propels development of the Internet [11]. In the on-line 
learning environment, sources of learning are not limited to teachers’ knowledge and experience. Brown, Collins and 
Duguid pointed out that knowledge becomes meaningful when it can be explained by the situation in which it arises and 
is used [12]. Meaningful knowledge derives from practical tasks, which refer to the culture in our daily life. A situated 
teaching strategy is to design learning materials based on cases that occur in the workplace. Through real-life situations, 
learners can acquire meaningful learning experiences and better cope with regular tasks in their workplace.  
 
Situated learning is a learning model developed on the basis of contemporary cognitive psychology. It is a learning activity 
where learners acquire knowledge through real-life situations [13]. Situated learning stresses that knowledge is situated, 
being in part a product of the activity, context and culture in which it is developed and used [12]. Knowledge becomes 
meaningful when it can be explained by the contexts in which it arises and is used. Thus, knowledge cannot be separated 
from the social context in which it is developed or used [14]. Brown, Collins and Duguid argued that learning in a situated 
learning environment is not a consequence of knowledge transfer but rather a process of integrating prior experiences [12]. 
Thus, it is more beneficial to learners to create a learning environment with a variety of real-life situations than to 
determine and explain what learners should learn. In situated learning, learners can actively involve themselves in the 
situations, and interact with people and events in the environment to acquire realistic and social knowledge.  
 
Honebein, Duffy and Fishman proposed that constructivist learning environments have two major features, authentic 
activities and context [15]. In authentic activities, learners must build and monitor their goals and strategies, and also 
understand the skills required for accomplishing a certain task [15]. Learners are led to put away existing ideas and to 
generate and evaluate different viewpoints and ideas. Context is to use complexity and diversity of real-life situations to 
offer learners different ways to think and resolve problems. With the advancement of computer technology, the Internet, 
and multimedia technology, more and more learners have chosen to acquire knowledge via the Internet. Conventional 
instructional and learning methods are no longer suitable for the modern fast-changing learning environment. According 
to Chen and Huang, computers offer a visual field that simulates authentic activities and, thus, can be used to improve 
learners’ learning outcomes [16]. In this study, an e-learning curriculum was developed for auditors following the five 
design principles covered in the situated learning theory. 
 
1. Apply multimedia to the construction of real-life situations: Situated learning stresses that learners must be trained 

in real-life situations so that they can better apply acquired knowledge in their workplace. Auditing is a 
professional practice that values customer privacy. Training learners in authentic situations may undermine 
customer privacy and benefits. The situated learning theory proposes that, if providing training in authentic 
situations is difficult, a simulated learning environment can be employed. Computers’ power to present 
multimedia, including audio, image, graphics and text, is far superior to conventional books. Therefore, computer 
multimedia was applied to construct a situated learning environment, which includes real-life work contexts and 
multimedia-supported work contexts [17].  

2. Role playing: In the design of an e-learning system, learners’ interactivity with computers is important. Learners’ 
different decisions in e-learning should lead to different interaction results. Learners should not passively receive 
text-based information. Through role playing in the simulated context, learners can experience the problems they 
are likely to encounter in the workplace.  

3. Instructor’s explanation: Through explanation given by the instructor (actor) in the lesson, learners can confirm the 
content and knowledge they have learned and deepen their understanding of the lesson. The instructor can 
highlight the key points in the lesson and provide reminders to help learners acquire more knowledge, reduce error 
at work and improve their work efficiency.  

4. Permits trial and error: In authentic situations, learners may be worried about making mistakes when trying a new 
thing or new way. As a result, they may miss out on many learning opportunities. A well-designed context offers 
learners opportunities to fail and contemplate why they fail [18]. These opportunities can induce learners’ deep 
thinking about the course content.  

5. Allow learners to choose lessons for review: Familiarising learners with the training content can increase their 
ability to take correct and immediate actions in practice. Curricula in the case of accounting firm have been 
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designed to allow learners to review and practice lessons repeatedly until they are familiar with them. Learners can 
also choose a particular unit for review to increase their familiarity with the lesson.  

 
Based on the above five principles, the seven elements of situated learning are shown in Table 1. 
 

Table 1: Seven elements of designing situated learning materials summarised. 
 

Elements of situated learning Tips on design of learning materials 

1. Provide authentic learning 
activities 

1. Activities should relate to the real world  
2. Learners are engaged in one single but complicated task  
3. Learners are encouraged to accomplish activities and thus define their 

primary and secondary tasks in the activities  
 
2. Offer views of multiple roles 

1. View each issue from multiple perspectives  
2. Express different viewpoints through collaboration  
3. Allow learners to repeatedly examine their views in the learning 

environment  
3. Support collaborative knowledge 

construction 
1. Tasks should be group-oriented  
2. Learning materials should be designed to support group learning  
3. Tasks should be designed to provide motivation for group achievement  

4. Promote reflection and 
externalisation of abstract 
concepts 

1. Provide authentic contexts and tasks  
2. Provide facilities that support learner reflection 
3. Allow learners to compare them with peers  

 
5. Encourage articulation and 

turning tacit knowledge into 
explicit knowledge 

1. Complicated tasks should be embedded with opportunities for learners 
to articulate ideas 

2. Collaborative learning promotes individual comprehension  
3. Public discussion enables learners to articulate or defend their self-

learning  
6. Offer instructions and scaffolding 

at proper times 
1. Create a complicated and open learning environment  
2. Do not offer intrinsic scaffolding and instructions  
3. Provide scaffolding and instructions at proper times  

7. Provide tasks evaluated by 
authentic criteria 

1. Allow learners to effectively utilise acquired knowledge  
2. Provide complicated, undefined and judgment-required tasks  
3. Evaluations should be naturally integrated into the learning activities  

 
A MODEL OF DEVELOPING E-LEARNING CURRICULUM  
 
Based on the systematic instructional design model, ADDIE (Analysis, Design, Development, Implementation and 
Evaluation), a demand-driven e-learning curriculum was developed and implemented for auditors in an international 
accounting firm in Taiwan [19][20]. This accounting firm, being a member of an international accounting company, is 
among the top four accounting firms in Taiwan. It has branches in northern, central and southern Taiwan, and more than 
1,000 employees, including certified public accountants (CPAs), auditors and assistants. 
  
ADDIE consists of five phases, each phase involving certain tasks and goals: 1) Analysis: Determine the instructional 
content. Context analysis, learner analysis and task analysis are performed in this phase to confirm the objectives, content 
of the instruction and entry requirements of learners; 2) Design: Design instructional activities. Definition of objectives, 
design of learning content and activities and compilation of scripts are performed in this phase to develop proper 
instructional activities; 3) Development: Create the instructional content assets. Development of an e-learning curriculum, 
putting the curriculum on-line and formative evaluation of the curriculum are performed in this phase; 4) Implementation: 
Implement the developed instructional activities, conduct placement and formative evaluations during the instructional 
process; and 5) Evaluation: Conduct summative evaluations of the effectiveness of the developed curriculum.  
 
Schank mentioned that goal-oriented situated learning can better motivate learners to maintain motivation, and ensure 
learning proceeds in the right direction [21]. Welsh et al also pointed out that in the e-learning environment, perceived 
usefulness and job relevancy are two major factors that motivate learning [22]. Further, learners have lower intention to 
take curricula that they perceive as not necessarily needed or beneficial. To offer auditors meaningful learning 
experiences, and to narrow the gap between knowledge learnt and knowledge used, common tasks of auditors were 
selected, and the goal-oriented situated learning approach was adopted to design e-learning contexts.  
 
The knowledge that auditors are required to possess was analysed first and, then, suitable situated cases that could be 
integrated into the curriculum were discussed with staff responsible for training development in the case of the 
accounting firm. During development of the e-learning curriculum, related data from literature, interview and audio 
records were collected and analysed. The curriculum development process is explained as follows:  
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1. Analysis phase: The result of this phase affects the direction and decision of instructional design, so it is a critical 

phase in instructional design. The instructional contexts, learners and tasks were analysed. All these analyses were 
based on interview data.  

 
A. Analysis of instructional contexts: 

 
a. Demand analysis: The purpose of conducting the demand analysis was to explore auditors’ current 

needs for e-learning. The interviews were focused on auditors’ tasks, priorities of the tasks, required 
skills, difficulties, current status of e-learning and expectation of e-learning.  

b. Learning environment analysis: This analysis was aimed at exploring the available media and resources 
in this case of the accounting firm that could be used to address the needs, as well as the current 
constraints. Through this analysis, appropriate e-learning content assets and e-learning methods were 
found. The subjects analysed included media, resources and constraints.  

 
B. Analysis of learners: This analysis was based on data collected from interviews with directors of the human 

resources department, CPAs and auditors. The purpose of this analysis was to understand the background, 
content features and difficulties of e-learning among auditors. Results showed that most auditors expected to 
learn in simulated contexts related to their current tasks to increase their abilities to cope with customers and 
practical problems. Besides this, most participants had a high level of computer skills. According to Hsiao, 
Chou and Duh, learners with better computer skills can better accept the e-learning model [7].  

C. Analysis of learning tasks: This analysis was intended to understand auditors’ responsibilities and tasks, and 
determine the knowledge, skills and attitude required by their job [17]. The interview results showed that the 
main responsibilities and tasks of auditors are auditing, risk assessment and planning of auditing. According 
to Welsh et al, perceived usefulness and job relevancy of the curriculum are important factors in learning 
motivation [22]. Therefore, based on the auditors’ three major jobs, namely auditing, risk assessment and 
planning of auditing, four situated instructional cases were developed, including pre-audit meetings, audit 
practice I, audit practice II and post-audit reviews. The goals of each instructional case are shown in Table 2.  

 
2. Design phase: The results derived from the analysis phase were used as a basis for developing the situated 

curriculum in this phase. The curriculum was developed according to the various auditing contexts and conditions 
that auditors would encounter in practice. Through dialogue and interaction between roles in the curriculum, 
learners were expected to increase their impression of the course content and actively construct their own 
knowledge. The following are the main tips to design the situated learning lessons: 

 
A. Multimedia can be used to create learning contexts based on real-life situations. In order to create contexts 

that could make learners feel as if they were in real-life situations, situated videos were made that used the 
work environment in the accounting firm as the background.  

B. Learners should be collaborators in knowledge construction. Instructional design cannot simply expect to 
teach learners how to use a particular lesson. They should lead learners to actively construct their own 
knowledge through use of situated videos or arrangement of situations.  

C. Use questions to lead learners to learn through interactions and increase their motivation. Instructions should 
not be lecture-based but be given through issue discussion led by the instructor (actor). Learners will be more 
interested in learning through brainstorming.  

D. Embed the key points of the curriculum in stories to draw learners’ attention. Films were shot of stories 
related to the curriculum or auditors’ jobs, to present the key points of the curriculum.  

E. Allow learners to go through constructing, coaching, reflection and articulation in situated learning. Learning 
correct knowledge embedded in films and receiving guidance from instructors (employees in the firm) are 
respectively the processes of constructing and coaching. Through arrangement of situations and interaction 
between roles, learners can also experience reflection, articulation and exploration in the curriculum.  

F. Enable learners to control their learning pace and repeat lessons on their own. Instructional design should 
provide video replay function to allow learners to access a particular lesson repeatedly, and to satisfy their 
needs in learning. 

 
3. Development phase: Participants in this research included the researcher, two research assistants, directors and 

specialists of human resources and the auditing department of an international accounting firm in Taiwan, as well as 
three multimedia designers invited to provide suggestions on the filming and application of multimedia. This phase 
involved the production of e-learning materials, development of the e-learning curriculum and formative evaluation 
of the e-learning materials and curriculum. Formative evaluation was conducted based on expert review. Two groups 
of experts were invited to conduct the evaluation. One consisted of four accounting experts. They examined the 
compliance of the developed materials and curriculum with generally accepted accounting principles (GAAP), 
accounting standards and industry demands. The other group consisted of three e-learning experts. They were 
responsible for checking the compliance of the developed curriculum with e-learning instructional design principles. 
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Table 2: The goals of four instructional cases. 
 

Instructional case Domain Goals of the instruction 

 
 
 
Pre-audit meeting 

1) Cognitive 1. Understand the functions of the pre-audit meeting 
2. Understand the items to be discussed in the meeting 
3. Understand the focuses in auditing 
4. Understand the meaning of book-tax differences 

2) Technical 5. Be able to prepare data necessary for the pre-audit meeting 
6. Be able to communicate with customers after the meeting 

3) Affective 7. Realise the importance of the pre-audit meeting and be 
pleased to hold the meeting before auditing 

 
 
 
 
 
 
Audit practice I 

1) Cognitive 1. Be able to know where to do an outside-office auditing 
2. Be able to know what the outside-office auditing is about 
3. Be able to know whether a unified invoice should be issued 

for interest of a delayed payment  
4. Be able to know why consumers need to compile a 

reconciliation statement for various incomes  
2) Technical 5. Learn how to cope with customers 

6. Be able to identify the data that should be provided to 
customers 

7. Be able to identify the data that should be obtained from 
customers 

3) Affective 8. Realise the importance of maintaining a good relationship 
with customers 

9. Enjoy maintaining a good relationship with customers 
 
 
 
 
 
 
Audit practice II 

1) Cognitive 1. Understand the responsibilities of auditors at each level in 
an outside-office auditing 

2. Understand the roles of auditors at each level in outside-
office work 

3. Be familiar with regulations regarding whether a local artist 
should withhold tax for house rents paid by customers 

4. Be familiar with regulations regarding whether income 
from overseas royalties can be used to as a domestic 
income tax credit 

2) Technical 5. Be able to learn the steps that auditors take to solve pending 
items  

3) Affective 6. Realise the importance of accurate auditing 
7. Realise why working with customers is important 

 
 
 
 
Post-audit review 

1) Cognitive 1. Understand what requires more attention in audit practice 
2. Understand the difference between unified invoice, invoice 

and debit note 
3. Understand the focus in inspecting certificates of sales 

returns and allowances 
4. Understand the difference in subject applicability between 

business tax calculation form 401 and form 403 
2) Technical 5. Learn to clarify misconceptions 
3) Affective 6. Realise the importance of group work and enjoy it 

 
4. Implementation phase: Before implementing the developed e-learning curriculum, the curriculum was first 

introduced to learners to try to understand their entry perceptions and behaviour (placement evaluation). During 
implementation of the curriculum, learners’ learning processes were observed continuously and feedback was 
collected randomly. Based on their feedback, the curriculum was further improved and learners’ learning 
effectiveness was increased.  

 
5. Evaluation: A questionnaire survey was administered to learners and executives to evaluate overall effectiveness 

of the developed e-learning curriculum.  
 
CONCLUSIONS 
 
As a vehicle for delivering information, multimedia technology is being increasingly used. Multimedia involves the 
integration of hypertext with images, video, sound, animation and simulations [23]. It offers many potential benefits to 
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teachers for delivering information. Studies have also shown that multimedia-based e-learning can help people learn 
more effectively than through traditional classroom lectures [24]. Several factors have been attributed to the success of 
e-learning in helping people learn. 
 
First, information in multimedia-based e-learning is presented in a non-linear hypermedia format. The nature of 
hypermedia allows learners to view things from different perspectives. Hypermedia systems also allow users to choose 
information freely. Second, multimedia-based e-learning is more interactive than traditional classroom lecturing. 
Interaction appears to have a strong positive effect on learning [25]. Third, another feature of multimedia-based e-
learning is flexibility. Multimedia programmes are flexible in terms of how they may be used at home, in classrooms, 
by individuals or in small groups.  
 
Previous research has found that individuals less satisfied with their experiences, or who view the system negatively, 
are less likely to participate in future e-learning initiatives [26][27]. Therefore, a key future research question is how to 
design e-learning courses to maximise affective reactions to the learning and intentions to participate in future e-
learning initiatives. 
 
A learning model describes the essential instructional and learning process. Based on research, a learning model can be 
analysed using these components: educational environments, course development, teaching and learning, interaction 
and evaluation activities [28-31]. Outlined in this article is a successfully applied ADDIE model to develop an industry 
demand-driven situated e-learning curriculum for auditors in an international accounting firm. It is concluded that this 
model provides a useful tool that can be used easily by organisations to design e-learning modules that contain all the 
essential ingredients of a high-quality situated learning experience.  
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