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Abstract. An integrated ERP system is an asset for any organization using it, 
but since its full deployment requires increased cooperation between business 
units, there is a need to provide the users involved with appropriate training ma-
terial, so that they can effectively and efficiently exploit the business processes, 
which very often change in a dynamic business environment. Existing training 
materials fail to represent effectively the implicit business knowledge in order 
to help the users understand the underlying structures and relationships. This 
paper proposes a prototype model for the design and development of ERP train-
ing material, where both the multimedia objects used in training scenarios and 
the knowledge built into them are captured and fully reusable. The proposed 
approach helps trainees understand: (i) which are the building blocks of an ERP 
application, (ii) how they relate with each other and (iii) how they can be used 
in order to solve business specific problems. 

Keywords: ERP ontology, ERP training, Ontology-based training, Semantic 
web ERP Training. 

1 Introduction 

World economy has been transformed into a knowledge economy. In that economy 
the application of knowledge is the main means of production and has become more 
important than traditional resources, such as labour, capita or base materials. Tradi-
tional economy that was primarily driven by transformational activities (turning raw 
product into finished product, or turning data into information) has been transformed 
into knowledge economy where the highest-value activities are complex interactions 
between people and systems. This shift from transformation activities to interactions 
represents a broad shift in the nature of economic activity. Economic success and 
most productivity gains in the future are going to be in interactions. Hence, enter-
prises are beginning to realize that strategic advantage becomes less focused on  
ownership of distinctive stocks of knowledge. Instead, strategic advantage resides in 
the institutional capacity to get better and faster the most promising flows of knowl-
edge and in the rapid integration of the knowledge acquired from these flows into the 
enterprise activities [1]. 
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1.1   Training Knowledge Workers for the Knowledge Economy 

Knowledge workers can be described as highly professional, highly competent indi-
viduals with an excellent education, globally mobile and even independent from spe-
cific national restrictions. They are global “knowledge players” with a main function 
to act as “knowledge brokers”.  

On the other hand there are candidate knowledge workers. Those individuals own 
qualifications on a high level too and are capable to welcome constantly new working 
tasks. However, they are less virtuous and qualified than knowledge workers. 

One of the key issues for the successful integration of knowledge flows into the en-
terprise activities is active user participation. This is achieved through continuous in-
teractions between experts (knowledge workers) and trainees (candidate knowledge 
workers). In essence, active user participation, which is enabled through user training, 
is considered a knowledge-creation spiral that emerges when the interaction between 
tacit and explicit knowledge is elevated dynamically from lower to higher ontological 
levels, i.e. from the individual, to the group, to the organization, to the inter-
organization level [2], [3].  

The approach is outlined through a case study involving the development of a  
training scenario for the applications’ training of Enterprise Resource Planning (ERP) 
users. 

1.2   Enterprise Resource Planning Systems Training 

An Enterprise Resource Planning (ERP) system is complex business software, as it 
optimizes business processes using enterprise resources, depending on the availability 
of internal or external enterprise objects or conditions. It consists of many integrated 
subsystems (modules) that are linked together in order to satisfy unique enterprise 
needs [4]. End-user training is a key success factor in ERP implementations, since the 
subsystems’ customization and integration is not achieved through programming (as  
it used to be in the past) but through end-user parameterization (setting correctly the 
appropriate set of parameters) [5], [6]. 

Most of the existing automated training aids for ERP applications essentially ma-
nipulate collections of multimedia objects (text, images, videos, etc.) [7]. These multi-
media objects are usually grouped hierarchically (e.g. in units and sub-units), indexed 
and combined, through hyperlinks, in order to formulate training materials that will 
support specific training needs. However, the training material developed using these 
aids, although it allows the user to examine specific constructs making up an ERP sys-
tem or subsystem, is not designed in a way that will allow him/her to understand the 
underlying structures and relationships between these constructs. The reason being that 
most training aids only provide for manipulating and restructuring multimedia objects 
and not for externalizing the underlying logic for the knowledge domain under consid-
eration. Hence, in order to help the user get an in-depth understanding of each con-
struct making up an ERP system and subsystem, how it is used and how it relates to 
other constructs, this knowledge must be externalized, made explicit and therefore be-
come diffused and reusable. To accomplish this, a method that considers the funda-
mental building blocks of the perception process is needed. 
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Perception is the process of building a working model that represents and interprets 
sensory input (mosaic of percepts) into a more abstract part (conceptual graph) [8], 
[9]. A conceptual graph is made of concepts (the simplest possible self-contained enti-
ties) and the relations between them. Therefore, when a trainee is asked to understand 
the training material accompanying a training process, the act of consuming this mate-
rial can be modeled as a two stage process: (i) the analysis process, where the material 
is broken down into concepts and (ii) the synthesis process where concepts are linked 
to other concepts (found in the training material on hand and other related material 
that the trainee has already analyzed before) in order to form more complex structures 
(conceptual graphs). Therefore, meaning is not discovered but constructed, and train-
ing material has meaning only in relation to other material, being interconnected to 
each other as codes and systems in the culture and in the minds of trainees.  

 

Fig. 1. Hierarchical grouping of material 

One of the major issues in ERP systems’ training is that the trainees are introduced 
with hundreds of new constructs, and they have problems understanding how each 
construct relates to the theoretical and practical knowledge that they have already de-
veloped and how constructs relate to each other. For example a “General Journal 
Posting” (construct) is a group of balanced General Ledger transactions that (a) is 
characterized (relation) by a “General Journal Template” (such as payments, receipts 
etc.) and (b) updates (relation) General Ledger accounts’ statements, balance of ac-
counts and journals. This knowledge is difficult to be extracted when the material  
is organized textually (Figure 1), but it can be easily extracted when the material is 
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organized semantically (Figures 2 and 3).  The main objective of this paper is to de-
scribe a method for developing training materials that capture that knowledge in a 
way that will help the trainees understand the underlying structures and relationships 
between these constructs and hence communicate it and make it reusable, while still 
allowing hands-on context specific learning that will help trainees bridge the gap to 
practice. This method is also highly transferable to the development of training mate-
rials for any kind of systems and users and can produce similar gains in learning and 
understanding in any domain of knowledge. 

2   Design of an Ontology-Based Training Tool 

The proposed model is developed on the bases of the principles set by various initia-
tives like the semantic web, all having in common the focus on extending current web 
technology with machine-understandable metadata [10]. Those metadata are stored in 
ontologies [11] and play an essential role in semantic web, since they provide the 
shared conceptualizations expressed in a logical form. The semantic web vision  
has been combined with the principles of knowledge transformation in order to pro-
vide a theoretical model of e-learning processes [2], [12], [13], [14] thus enhancing 
the Knowledge-creating company towards the vision of the Semantic Learning  
Organization (SLO) [15]. 

In designing an ontology-based training aid, the main objective is to capture and 
represent the knowledge, which is implicit in the application domain so that it can be 
made reusable. Thus, domain experts record their knowledge on the particular field 
under consideration in terms of an ontology, which is recorded in the ontology reposi-
tory and, hence, better communicate it and make it reusable. Therefore each ontology 
construct is recorded only once and can be made available to every training scenario 
using it. In addition, relevant supportive material (either existing or created), in the 
form of multimedia objects (e.g. text, image, video and animation), is used in order to 
develop a collection of reusable multimedia objects that are related to the knowledge 
domain under consideration [16], [17]. This collection of multimedia objects com-
prises the content repository. The ontology and content repositories are then used to 
create knowledge networks, each corresponding to a training scenario, which are re-
corded in the knowledge repository.  

Contrary to traditionally designed training scenarios which are based on mere user 
navigation to multimedia objects, training scenarios that are based on the proposed 
approach are enhanced and empowered in that they allow users to navigate into the 
domain knowledge which has been represented in the form of a knowledge network.  
Thus, the user of the training scenarios is guided either through a semantic search fol-
lowed by a navigation to the knowledge network, or directly through navigation to the 
knowledge network. To enhance his/her understanding of each ontology construct in-
cluded in a knowledge network, the user can access relevant supportive material in 
the form of multimedia objects and identify the relation of the particular construct 
with other relevant constructs. 
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3   The ERP Applications’ Training Tool  

For illustrative purposes a sample ontology and one training scenario were built based 
on the proposed approach. The scope of the training scenario is to help trainees under-
stand what is the meaning and use of the basic general ledger constructs and how con-
structs relate to each other. The ontology-based knowledge network that follows  
was constructed using the SemTalk21 ontology editor for MS-Office 2003, a Visio 
2003 add-in that provides all the modeling functionality needed to create ontologies 
complying with the standards set by W3C’s (the World Wide Web Consortium)  
recommendation OWL2. 

The ontology built for the needs of this research was based on: (a) the ontological 
analysis of Sowa [18], (b) the resource-event-agent (REA) model for enterprise  
economic phenomena [19], (c) the work of Geerts and McCarthy [20] on a domain 
ontology for business enterprises, based on the REA model and (d) the Enterprise  
Ontology [21]. 

In the text that follows, the General Ledger (GL) transactions scenario is provided 
using ontology concepts (shown in italics) and ontology relations (shown in single 
quote enclosures). Higher level concepts appear in parenthesis, right after each lower 
level concept. In the diagram, concepts are represented as rounded rectangle nodes 
and relations as lines connecting them. 

3.1   The GL (General Ledger) Transactions Scenario 

The GL Transactions scenario shows what is the meaning and use of each general 
ledger construct and how constructs relate to each other. 

Figure 2 shows the GL Transactions scenario. New transactions are entered 
through General Journals (Data Entry Screen). When the user first enters the screen a 
‘choice’ appears in General Journal Template List (List of Values) that ‘refers to’ 
General Journal Template (Document Type) and the user must choose the type of 
document he/she wishes to enter (payments, receipts, clearing transactions, etc.). Each 
General Journal Template (Document Type) ‘uses for autonumbering’ Number of Se-
ries (Record ID) as each new document takes automatically by the system a new ID. 
General Journals (Data Entry Screen) ‘updates journal entry’ General Ledger Post-
ing (Journal Entry) that ‘uses for autonumbering’ Number of Series (Record ID) as 
each new journal entry must have a unique ID. When General Ledger Posting (Jour-
nal Entry) is posted it ‘updates transactions’ GL Transaction (Transaction). Each GL 
Transaction (Transaction) ‘refers to’ an existing GL Account (Account) and ‘updates 
balance’ of GL Account (Account). On the other hand GL Account (Account) ‘balance 
is analyzed to’ GL Transactions (Transaction). For VAT calculations, each GL Ac-
count (Account) ‘use for VAT’ General Business Posting Group (Data Entry Screen) 
and General Product Posting Group (Data Entry Screen). Each GL Transaction 
(Transaction) ‘refers to’ a GL Account (Account) and receives in order to ‘use for  
 

                                                           
1 http://www.semtalk.com 
2 Web Ontology Language. OWL facilitates better machine interpretability of Web content than 

that supported by other languages like XML, RDF, and RDF Schema (RDF-S) by providing 
additional vocabulary along with formal semantics. 
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Fig. 2. The GL transactions scenario 

VAT’ General Business Posting Group (Data Entry Screen) and General Product 
Posting Group (Data Entry Screen) whose values can be modified per GL Transac-
tion (Transaction), if needed. The GL Chart of Accounts (Chart of Accounts) ‘struc-
tures’ GL Account (Account) and GL Trial Balance (Balance of Accounts Report) 
‘imprints’ GL Account (Account) balances. 

This scenario aims to show to the trainee (1) the steps that a user must go through 
in order to post a transaction into the GL subsystem (select template, enter journal en-
try and post transactions), (2) how setup is involved with the process (number of se-
ries, templates, GL accounts, VAT parameterization) and (3) how posted transactions 
relate to accounts and how accounts’ balance is calculated from the transactions. 

3.2   The User Interface 

Figure 3 shows the users’ interface of the scenarios. The user has two options: (1) 
chose one of the scenarios and navigate through concept instances and relations or (2) 
search for a concept instance, in which case the system displays all occurrences of the 
concept instance in all scenarios and then select a specific scenario to navigate. When 
selecting an instance (for example GL Chart of Accounts) the system displays its 
properties and all supportive multimedia associated with the specific instance. So  
the user can discover in the properties window (on the left): (1) all the scenarios 
(pages) where the specific instance appears, (2) comments explaining its use in the 
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ERP application, (3) the ontology-defined concept that relates the term used by  
the ERP vendor (concept instance) to the generally accepted term used in the litera-
ture (concept) and (4) all the relations defined for the specific instance in relation to 
other instances. The user can also navigate into the supportive multimedia (in the spe-
cific example an adobe acrobat document) and find additional information about the 
instance under consideration. 

 

Fig. 3. The web user interface 

4   Discussion and Concluding Remarks  

The approach proposed in this paper is mainly concerned with capturing and repre-
senting the knowledge found in the logic, the structure and the ways of use of ERP 
systems as ontology-based knowledge networks, i.e. training scenarios serving a spe-
cific training needs. The ontology contains all the relative concepts and the relations 
between them. The knowledge network relates the basic entities defined in the ontol-
ogy with the various multimedia objects, which are supportive for better understand-
ing the ontology constructs. Thus, the user of the resulting training material is enabled 
to search for an ontology construct (for example an ERP task) and understand its 
meaning and usage with the help of the supportive multimedia. Furthermore, the user 
can navigate to associated ontology constructs in order to acquire an in depth knowl-
edge about ERP processes, the data and control flows between them and how they can 
be combined in order to solve specific real-life problems.  

With regard to the trainee, the main advantages of the proposed model are the fol-
lowing: a) Semantic search - This allows to search ontology or knowledge constructs 
semantically instead of textually putting emphasis on matching the content and the real 
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meaning of each relevant concept searched [22]; b) Knowledge or conceptual naviga-
tion - This allows the use of browsing and navigation capabilities in order to identify 
the ontology or knowledge constructs as they are recorded into the knowledge reposi-
tory and used in the training scenario and involves: (i) navigation into the knowledge 
domain under consideration, (ii) navigation into the business context and (iii) naviga-
tion into the structure of the educational scenario [22]; and c)  Knowledge dissemina-
tion – This is an important function of any kind of training activity that can only be 
achieved if the trainee is provided with the ability to extract the knowledge implicit in 
the problem domain, as opposed to the mere presentation of facts and disconnected in-
formation which, in most cases, is not adequate. With the proposed model, knowledge 
is made explicit in order to assist the trainees’ combination (from explicit to explicit) 
and internalization (from explicit to tacit) knowledge transformation processes [2]. 

In addition, significant advantages of the proposed model could be identified for 
the creator of the training material as well. The most important of them can be 
grouped around its three main components (repositories): a) Ontology repository - 
There are many benefits when using ontologies that have already been recognized in 
the learning technology community [23], [24]; b) Content repository - Content reus-
ability is a key issue in the literature [16], [17]; and c) Knowledge repository - A 
knowledge network is a self contained entity that serves a specific training need in a 
specific knowledge domain, in a specific business context and has a specific structure 
[22]. Reusability of knowledge recorded into training scenarios is also achieved as 
knowledge constructs instilled into older scenarios can be used into new scenarios in 
order to meet new training needs. 

Additionally, the expected deployment of the semantic web, which provides se-
mantic meaning for concepts, allowing both users and machines to better interact with 
the information, will allow the combination and multiple exploitation of dispersed 
training ontologies through the internet: (i) from writers of training material, since 
training ontologies and scenarios will be available at various sites around the world 
and (ii) from web services that will be able to process the knowledge built into on-
tologies and knowledge networks for various purposes. 

It must be noted, however, that the proposed model enhances and empowers exist-
ing methodologies by allowing the semantic representation of knowledge so that to 
enable trainees navigate into the underlying knowledge of the application domain un-
der consideration. Thus, the model can combine the existing multimedia material with 
ontology constructs, using knowledge-based multimedia authoring tools, in order to 
build user training scenarios and satisfy specific training needs. Hence, in addition to 
the existing multimedia objects, the knowledge built into both the ontology and  
the training scenarios is fully reusable. Finally, due to the encouraging features of the 
approach described, it is intended to evaluate it extensively using more elaborate  
implementation tools and more complex ERP business processes.  
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