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Abstract  

This paper discusses the analysis and design of training material in manufacturing organizations. Delivery 
of complex, large machines, such as airplanes, paper machines, or cabin cruisers, requires massive customer 
training, which must be tailored according to the specific training groups and features of the individual 
machine delivered. Hundreds of trainers and trainees can be involved. Thus the analysis and design of 
training is important. A small amount of automation or process improvement can lead to remarkable 
resource savings and free trainers’ resources for educational design. We view the content of training as 
modular and hierarchical. It is proposed here that the trainers should be allowed to define the content they 
produce. We present the way we operationalized the theory of genres of organizational communication for 
a participatory genre-based method for analyzing variances of topical content within genres of training. We 
also discuss the potential for enhancing the production of content for training by content reuse using XML 
transformation techniques. Due to variation in customized content we propose reusing raw content sources 
and topic structures, rather than re-using learning objects as such for the assembly of raw learning content. 
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Introduction 
 
Recent initiatives for learning technology standardization (e.g. IEEE-LTSC, 2002; IMS-GLC, 2002; ADLI, 
2002) have provided the essential specifications for defining learning objectives and Learning Objects (e.g. IMS-
LRMDI, 2000) or Learning Object Packages (e.g. IMS-CPIM, 2001; SCORM, 2001), and definitions how to 
bind these specifications to XML (Bray et al., 2000) representations (e.g. IMS-CPXB, 2001). Multiple software 
vendors use these specifications or have defined combinations of them (e.g. Microsoft, 2002), and there is a 
multitude of different types of learning management systems available. However, these definitions developed for 
e-Learning have mainly focused on metadata necessary for describing learning intentions and defining units of 
learning content known as Learning Objects. It has remained somewhat vague what a learning object actually is 
(Polsani, 2003), and what the units of content within training are, and, more appropriately, who defines the units 
of content within learning, and how. All in all, there exist few methods for analyzing and designing content of 
training and combinations of content for various target audiences intended. 
 
The purpose of this paper is to illustrate the complex and massive content of training in manufacturing 
organizations, and show how the units of content of training in manufacturing organizations can be analyzed. We 
discuss a study in which the broad and complex content of training of a manufacturing organization was 
designed for specified target training groups. For the purpose, we used the theory of genres as an analytical lens 
for studying organizational communication as suggested by Yates & Orlikowski (1992). The genre theory has 
been used e.g. for developing content and document management in organizations (Honkaranta, 2003a), and a 
genre-based method (Honkaranta, 2003b) has been explicated for analyzing content and studying requirements 
for content assembly. In the paper, the use of genre analysis is combined with studies of learning content, where 
the content and its objects are considered. We provide an example of a hierarchy of content units within a 
massive, complex content of industrial training, and provide an example on using the genre-based templates 
along with XML and XSLT languages (Clark, 1999) for fetching source content units and transforming them 
into raw training content intended for customer training of a large manufacturing organization.  
The rest of the paper is organized as follows. In section two we discuss the content and its units in training 
materials. Section three discusses the theory of genres. Section four describes the manufacturing organization 
referred to as BIRD, and illustrates how the genre-based method was operationalized for studying the units of 
content within training for four training groups. Section five provides an example of using a genre-based 
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template together with XML and XSLT for assembling content for training. Sections six and seven discuss the 
implications and conclude the paper.  
 
 
Content of Training Revisited 
 
The nature of human information processing has been studied in multiple disciplines from philosophy and 
education to information systems design. For example, a set of theories related to constructive view of learning 
(Korhonen & Väliharju, 1995) see learning as an activity, in which the learner has an existing repository of 
information content, and by metacognitive knowledge is able to seek for new pieces of information. Recognized, 
suitable new piece of information is added into the learner’s knowledge repository to accomplish a learning task. 
Information content is commonly represented by using concept maps (Mcknight et al., 1991) and abstract and 
concrete concept hierarchies (Rasmussen, 1985). Topic maps (Pepper, 1999) are kinds of concept maps that 
provide metadata over a set of content units called topics, as well as locators for content instances. 
 
According to Holmberg, (1989) the learning content should be appended by elements of guided didactic 
conversation, such as communicating the learning objectives and motivating the learner. The guided didactic 
conversation is similar by nature to learning object definitions included in the recent e-Learning standards such 
as Learning Object Metadata (IMS-LRMDI, 2000) and Sharable Content Objects (SCORM). This content can 
hence be considered as metadata of the learning content. Partially due to this didactic conversation, a large 
portion of student communication can consist of other communication than the actual content provided by the 
instructor (Tyrväinen et al., 2003). 
 
Holmberg (1989) has pointed out that a natural, logical model of content organization can be found for most 
learning areas, and the content should be clearly organized into content topics. The model of content is evident 
for experts in the area. The learnable content itself is a mix of several types of information, including examples, 
references, discussion, and assignments. The learning content should be divided into suitable units for learning: 
an amount of topical content that can be learned in one session should be enacted as a learning unit, or module. It 
should be easily navigable, from bottom-up to top-down and by general browsing, since the learners tend to use 
either inductive or reductive reading strategies. The content should also contain indexes, introductions and 
concluding remarks for quick browsing and top-down approach (Holmberg, 1989). Holmberg has also 
envisioned that if the content of learning were organized as a collection of independent content modules, the 
learners could construct the appropriate learning content themselves. 
 
Polsani (2003) provides a well-founded discussion over the fuzzy nature of Learning Objects (LOs). The concept 
of an LO as an identified container of learning content is used in multiple standards for learning metadata, such 
as LOM and SCORM. Granularity of content units can vary a lot according to the domain or the definition used, 
which can confuse learning material content designers (Polsani, 2003). Polsani considers this to be the caveat of 
many definitions of LOs, limiting their successful reuse. Grain size of an LO is often based on learning time, and 
assets are often subjective and arbitrary. The grain size should be re-defined by asking the question: how many 
ideas about a topic can stand on their own, and can be reused in different contexts? Thus Polsani seems to 
indicate that an LO grain size should be defined by reasoning about topical content of training; an LO would 
preferably consist of one or a few content topics.  
 
Furthermore, e-Learning LOs, should be accessed and reused independently from the delivery media or 
content/learning management system (LMS) used. An LO cannot become reusable if its creation is not separated 
from the instructional method used, therefore high level of abstraction for LO content should be emphasized. 
The content of LO itself consists of elements, i.e. smaller content parts such as text, video, animation, glossary, 
assessment, and multimedia. Polsani (2003) also points out that a content of an LO should be a combination of 
multiple types of elements. As XML is the standard for all future applications, it could facilitate creation of 
learning elements within LOs enabling cross-platform interoperability of LOs consisting of one or more XML 
elements. The inherent separation of structure, content and presentation in XML also allows the flexibility 
required for LO creation, deployment and manipulation. (Polsani, 2003) 
 
As Polsan i (2003) and Holmberg (1989) have provided descriptions of learning content, we can ask what are the 
LOs, topics, and their inherent ordering in some domains, and how they can be defined? Polsani emphasizes the 
abstract, self-standing nature of the LO, Holmberg refers to domain-oriented nature of content expertise that is 
needed for organizing the content and units of it in a certain domain. Given that existing definitions of LOs differ 
so much, is the reason for differences actually caused by the differing learning content domains? It seems that 
studies of learning content units in different types of learning domains are needed for comparison. There also 
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seems to be a lack of methods for defining the hierarchy of units of the content of training, and for identifying 
potential LOs. 
 
 
Genres as Analytical “Lens” for Content Analysis 
 
Content can be comprehended and analyzed from multiple perspectives. Documents, texts and speech used for 
communicating the content in organizations can be analyzed by focusing on the communication itself - hence 
emphasizing the human-oriented, non-technical aspect that provides a base by which contemporary technologies 
and media can be scrutinized. Following Yates & Orlikowski (1992) we propose using the genre theory as an 
analytical “lens” for scrutinizing communication within organizations. A genre can be defined as a typified 
communicative action, characterized by a similar substance and form, and enacted as a response to recurrent 
situations (Yates & Orlikowski, 1992). Genre substance defines the social motives, themes and topics, whereas 
form refers to the physical and linguistic features of the communication. A topic defines a name for a unit of 
content within a genre. Examples of commonly known genres include a memo, a business offer, and a meeting 
agenda. Recurrent situations, such as work tasks that occur repeatedly, can be typified. Genre rules associate 
appropriate elements of form and substance with a certain type of recurrent situation within a community of 
discourse (Yates & Orlikowski, 1992). Community of discourse can be considered as a type of a special interest 
group (SIG), that shares understanding of the communicative situations, and genre features that are to be applied 
(Swales, 1999). A community can develop a specific language with jargon and acronyms for both uniting itself 
and preventing outsiders for entering (Swales, 1999).  
 
Yates & Orlikowski (1992) have pointed out that genres should be studied in their context, i.e. in the community 
using them, since genre rules and features are governed and evaluated by the community using them. 
Berkenkotter & Huckin (1995) noticed that genres and rules for enacting them can be strikingly different from 
one community to another, even if both communities refer to the genre with the same name.  Genre studies, in 
which the users are allowed to define the genres they use themselves, are therefore needed  albeit rare. 
 
For the purpose of an analysis it is useful to group and categorize genres according to their features. For 
example, properties of genres in regard to substance and form can be thought of as genre-based metadata values, 
and substance and form can be thought of as metadata category names for the genres inspected. The 5W1H 
(Yoshioka et al., 2001) aspects of genres can be thought of as genre-based metadata framework, which can be 
operationalized for studying genres and their use with regard to others. The 5W1H considers the why (socially 
recognized purpose of communication), what (expected content), how (media, type of language), who(m) (who 
communicates, to who or whom), when (e.g. time schedules or deadlines, duration) and where (physical or 
virtual places; such as company building or URL) aspects of genre features. The framework can also be 
enhanced by developing categories according to the needs of the analysis, or by expanding the 5W1H aspects. 
For example, the “how” can consider technology or software used for enacting genres in addition to media and 
language used.  
 
Multiple genres and combinations of them are commonly used in organizations (see, e.g. Karjalainen et al., 
2000; Päivärinta et al., 2001). Genres that are used habitually in a community form a genre repertoire 
(Orlikowski & Yates, 1994), a collection of genres of a community, whereas genres that have a generalization 
(variant) relationship with respect to each other are considered as genre variants (Crowston & Williams, 1997). 
The theory of genres hence provides us with means for scrutinizing genres as communicational units of content, 
and also with means for expanding our inspection to the whole repertoire of units of content in an organization - 
from a genre repertoire as a broad content collection to a subtopic of a genre, which is a unit of content with a 
quite small grain size. Figure 1 visualizes the genre-related concepts and content units that can be 
operationalized for scrutinizing the communication and relationships between the communicational units of 
content. The figure uses UML class diagram (UML, 1997) notation. 
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Figure 1. Genre-related concepts and their relationships 

 
The differences between a genre and its instance, and a genre and media used for delivering an instance of it 
should be clarified: a memo genre can be thought of as a model for numerous memo instances, which can be 
produced, manipulated and delivered as documents, views, web sites, files, mail bodies or databases. In a way, a 
genre can also be considered as a human-crafted model for a document type schema, which (e.g. DTD; Maler 
and El Andaloussi, 1996 or XML schema: Fallside, 2001) is a more exact definition prepared by using a formal 
notation, and meant both for human and computer comprehension.  
 
 
Training Content in Manufacturing Organizations: The Case of BIRD  
 
Context of the Study  
 
The target organization of this study - i.e. BIRD - is a large, multinational enterprise producing and delivering 
production lines consisting of machines, which are customized for individual factories. There is a need to train 
the people working in customer factories for operating and maintaining the machine purchased. Training is 
organized as a project that starts with a training plan and an offer made to a customer. Course design considers 
the requirements set by the machine ordered by the customer and knowledge obtained about the employees to be 
trained. The actual training includes carrying out the training in various locations, possibly using multiple 
languages, and using a variety of training techniques. Duration of a training project can exceed a year and 
involve intensive communication between people at the customer organization and at the product design, 
marketing and customer documentation departments. In each training project, up to 100 experts of BIRD train 
100-200 employees of a customer organization engaged in different types of work with a production line. BIRD 
has defined four separate training groups according to the types of work in factories: key personnel (such as 
managers and office workers), operators using the machines of the production line, mechanical maintenance 
staff, and automation staff maintaining software and ventilation systems. 
 
The training domain is divided along two main dimensions: the four training groups and the maximum of 20 
machines of the production line to be trained. Each of the about 80 training sessions pertains to one machine for 
one training group. Further, training customized to the features of customized machines adds the third 
dimension. Sessions are carried out in a certain order or in tandem. A training session can be carried out as a 
combination of lecturing and group work, factory visits, or group work with multimedia-enriched training 
materials. A session can last from two hours up to three days. The amount of training material to be managed can 
be high: from 20-60 pages of paper pertaining a session to 160-480 pages of content for each of the possibly 100 
to 200 trainees.  
 
A large portion of training content could potentially be reused from the Operation and Maintenance (O&M) 
manual. An action research study (Susman & Evered, 1978) was established to collect requirements for content 
assembly from O&M documents to training documents. An analyst who was assigned to the research of reuse 
requirements tried to apply the structured document content analysis methods – such as the Maler & 
ElAndaloussi (1996) method for the task, since the content of O&M manuals was defined by a SGML 
(predecessor and superset of XML) language. She studied the content of training materials and their production, 
but was unable to apply the method because of the heterogeneous nature of training materials. The existing 
content and material production processes varied from trainer to trainer in the recently established training 
department. One trainer producing the training for his training session reused the text and figures from O&M 
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documents with a copy/paste function producing a layout similar to the O&M documentation. Another trainer 
produced slide shows containing bullet lists and figures of a machine according to another layout definition. 
Trainers used the term training materials of a variety of content including a slide show presentations, spoken 
content, and multimedia presentations. The amount of training material and its variations seemed overwhelming. 
Even the manager of the training department stated that he could not define all the variations of a training 
session contents and requested for methods for making it explicit and harmonizing it. 
 
 
The Genre-based Method  
 
A preliminary method for the study was defined based on the theory and findings related to genres. Following 
Yates & Orlikowski (1992) the genres were studied in the domain they are used. As there is a lack for studies in 
which the domain experts design the genres they use themselves (Berkenkotter & Huckin, 1995), user 
participation was emphasized rather than utilization of existing studies of training content. The benefit of 
participatory collaborative design is that it ensures that the terms, definitions and domain-oriented language are 
all commonly shared in the community of training, and also transferred to the content analysts and designers. 
The findings of Tyrväinen & Päivärinta (1999) supported the selection of participatory analysis also: the authors 
point out that a single expert of an organization can usually define only a fraction of the genres used.  
 
The method consists of four main phases, each containing multiple tasks. Figure 2 visualizes the phases. Three 
techniques are used within the method. Workshops (Coughlan et al., 2003) are used to allow trainers to reach 
consensus over the genres and the ways they should be enacted within the community. The metadata values are 
gathered using questionnaire forms filled up collaboratively. A wall-diagram technique (Saaren-Seppälä, 1997) 
is used for defining topics and subtopics of genres. In the following sections we first describe the phase in a 
general level followed by a description on how it was actually implemented at BIRD. 
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Figure 2. The method used for analyzing training content.
 
 
Describing the Domain of Interest  
 
In Phase 1, expert groups for administrating and carrying out the development initiative, and for defining the 
genres of interest are defined. The 5W1H aspects for genres can be used as preliminary metadata categories for 
genre-based metadata definition.  
 
In BIRD the analysis group established consisted of the manager of the training department, a development 
engineer from the customer documentation department, and a content analyst. The group listed and grouped 
domain experts available from BIRD and subcontractor organizations.  
 

77 



There were multiple perspectives from which to define the initial genres of training. A choice was made to use 
the training sessions for the four training groups as the genre candidates for further inspection. As some of the 
machines, due to their special characteristics, could require specialized training, there was a possibility that 
separate genres might be needed to be defined for some or all of the machines. Product structure of a production 
line seemed to form the common ontology of the domain, according to which the trainers seemed to organize 
their content (some machine designers worked as part-time trainers, too). The analysis group decided to 
scrutinize the training sessions pertaining machines as variant candidates for the four training group specific 
genres. Customer-specific variation was considered as an instantiation of the genre variants. Altogether, the final 
number of the genres that could be defined by the results of analyzing the candidate genre variants was expected 
to be between 4 and 80.  
 
The group also studied the processes of content production, the relationships between the candidate and variant 
genres, and the machines. Reports of previous studies, organizational charts, and examples of training content 
and O&M documents were collected and analyzed. A workshop plan and preliminary metadata categories 
originating from the 5W1H framework were defined. 
 
 
Defining Metadata and Producing Topic Definitions of the Genres  
 
In Phase 2 the genres and metadata values pertaining them are scrutinized in workshops using questionnaire 
forms and the wall-diagram technique (Saaren-Seppälä, 1997). The metadata values are defined as the first 
assignment, and the wall-diagrams of topical content unit names within the genres as another. Results are 
presented and unified in joint sessions in between and after the assignments. Terms and ordering of topics are 
cross-examined across the groups and alternative definitions are evaluated and harmonized, when needed. 
 
In BIRD a pilot workshop, six actual workshops, and two smaller working sessions were carried out. The genres 
were defined by producing wall-diagrams of topics and subtopics for a total of 21 genre variants. Most of the 
workshops involved training one machine for the four target groups. Thus there were four parallel expert groups 
each working on one variant of the four initial genres. Metadata values were collected collaboratively by filling 
in a questionnaire. Topic definitions for each genre variant consisted of 6-8 topics and 4-9 subtopics each. There 
were also sub-subtopics defined for a few genre variants. 
 
Figure 3 represents an example of a topic definition of a genre variant. The top row defines the genre and the 
variant by the names of the target group and the machine, respectively. The topics and subtopics pertaining to the 
genre variant are recorded on the two columns on the left while notes and ideas are recorded on the right. 
 

lis t of maintenance prodedures  of our  factory
lis t of subcontractors  and their maintenance 

qualifications

Mechanical 
part maint.

Maintenance

lis t of equipm ent part nam es and picture of equipment 
location 

a m ultimedia presentation of s teering is  available in URI 
(....)  

Steering 
equipm ent

Structure

trainer, schedule
intro of content and training objectives

Introduction

List of items, notesSubtopicTopic

Training target group: key personnel, production line component: presser

lis t of maintenance prodedures  of our  factory
lis t of subcontractors  and their maintenance 

qualifications

Mechanical 
part maint.

Maintenance

lis t of equipm ent part nam es and picture of equipment 
location 

a m ultimedia presentation of s teering is  available in URI 
(....)  

Steering 
equipm ent

Structure

trainer, schedule
intro of content and training objectives

Introduction

List of items, notesSubtopicTopic

Training target group: key personnel, production line component: presser

 

Figure 3. An example of a topic definition of a genre variant 

 
The time needed for negotiations in joint sessions decreased in later workshops, and the consistency of 
definitions increased. This implies that the people gained commonly shared and more explicit understanding of 
the genres and their use on the domain. For the analyst, the workshops provided a possibility to discuss with 
experts in an informal way and to learn about the domain and language used.  
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Cross-analyzing Topic Definitions and Metadata Values 
 
Phase 3 is carried out with a selected group of domain experts in one or several collaborative workshops. It 
consists of three steps:  
1. cross-examining and harmonizing the topic definitions of the genres 
2. producing a metadata definition for the genres by gathering, analyzing and harmonizing the metadata values 

collected in workshops 
3. scrutinizing the hierarchy of genres and topics in the domain by analyzing and possibly re-defining the 

genres, and defining the logical units of content for computerized manipulation.  
 
In BIRD the analysis group studied the workshop memos, metadata values and topic definitions. A coherent 
metadata definition was prepared, and the topic definitions were re-defined for consistency again. The initial 
definition of the four candidate genres, one for each training group session, was shown to be feasible. Variations 
based on machines were recorded into topic definitions according to topics and subtopics, resulting in unified 
topic definitions for each of the four genres, including information about the variants. The division and grain size 
of the genres were also considered as appropriate unit for computerized processing in the case of BIRD, whereas 
processing needs pertaining to topics was studied on the next phase.  
 
 
Defining Topic Templates 
 
Phase 4 aims at locating potential source content units and their identifiers from existing content repositories for 
content reuse and assembly. The expert group carrying out this phase should include trainers and experts from all 
source content domains. Potential source content can be identified using tables of content, document schemas, as 
well as database schemas of source content repositories. The content is studied by scrutinizing definitions and 
example contents from content source repositories for each genre and topic and subtopic on the genre topic 
definitions 
 
In BIRD the analysis group studied the topic definitions with respect to the O&M manuals as a potential source 
of training content. The printed form of the manuals can consist of more than 40 folders of paper, and the 
content-oriented SGML DTD of the manual consists of about 200 elements and 130 attribute names. The 
customer documentation department had prepared a document, which defined the “sections, headings, 
subheadings and sub-subheadings” of the topical content of the manuals. Since the content for a genre could not 
be reused to form a unit of content in a O&M manual directly, the analysis group matched each topic and 
subtopic in the topic definitions against these listings for potential source content and its identifiers. For 
example, a topic “safety” on the training topic definition was studied with regard to O&M content by studying 
the O&M content definition document, example document instances, and possible element names and attribute 
values of the DTD definition. Properly identified source content heading or subheading names, DTD elements 
and attribute values for source identification were recorded in topic templates.  
 
The documentation was published as “A trainer’s guide” in BIRD’s Intranet. The trainer’s guide consists of a 
metadata definition, topic definitions and topic templates with notes and examples. Metadata definition describes 
the four training groups, and provides other information on the timing and use of the training genres. A topic 
template is similar to a topic definition extended with the rightmost column for information of the topical 
(content headings, DTD elements) source content identifiers. Figure 4 provides an imaginary example of a topic 
template. 
 
The topic templates resulting from the analysis process were made use of with manual copy-and-paste operations 
to assemble a couple of genre instances according to the templates. As this proved to be feasible, the analyst 
drafted a process of content assembly based on the use of XML and XSLT transformations. 
 
 
 
 

79 



SourceList of items, 
notes

SubtopicTopic

Training target group: key personnel, production line component: presser

Content: Section5/Cookpit/Steering
DTD: section (id=”sect5”)/ heading 
(partid=”cookpit”)/ header(partid=”s teering”)

remem ber to 
introduce following 
new components :
…

Steering 
equip-
ment

Content: Section5/Cookpit
DTD: section (id=”sect5”)/ heading 
(partid=”cookpit”)

Multim edia presentation, query from  
database “MM”, table “components ” in which 
com pnent nam e is  “s teering/cons truction”

lis t of equipm ent 
part names  
and picture of    
equipment
locations  

Structure

trainer, schedule
content and 
training objectives

Introduc-
tion

SourceList of items, 
notes

SubtopicTopic

Training target group: key personnel, production line component: presser

Content: Section5/Cookpit/Steering
DTD: section (id=”sect5”)/ heading 
(partid=”cookpit”)/ header(partid=”s teering”)

remem ber to 
introduce following 
new components :
…

Steering 
equip-
ment

Content: Section5/Cookpit
DTD: section (id=”sect5”)/ heading 
(partid=”cookpit”)

Multim edia presentation, query from  
database “MM”, table “components ” in which 
com pnent nam e is  “s teering/cons truction”

lis t of equipm ent 
part names  
and picture of    
equipment
locations  

Structure

trainer, schedule
content and 
training objectives

Introduc-
tion

Figure 4. An example of a topic template of a genre variant 

 
 
Genre-based Templates in Action: an Example of Using XSLT Transformations 
 
In XML, content parts are elements that are defined by using start and end tags as delimiting mark-up. Attributes 
are used for defining characteristics of elements. Allowed names for elements and attributes can be defined by a 
DTD or an XML schema, which also contains the rules for element and attribute organization with respect to 
each other. XML documents can be transformed by using a language such as XSLT. Within transformation 
process, content parts from the source document can be located by element names or attribute values. Located 
source content can be re-arranged and mixed with static content parts defined within a transformation script 
when producing an output document. A document assembly system can use a transformation script, such as an 
XSLT template, for producing different versions of the document content for separate target audience groups, or 
for delivery via multiple media, such as the Web or e-Books. By using the XML language the content can be 
separated from the layout, and we can produce multiple outputs from a single content source, or combine 
multiple sources for producing a single output. 
 
Heikkinen (2000) has envisioned a large repository of SGML documents, from which users could search, browse 
and pick up part content for producing tailored training materials. Personalization for target audiences could also 
be based on using specifying attribute values that define the content for each target audience. However, 
Hillesund (2002) has claimed that using XML for producing multiple outputs from a single source, or a single 
output form multiple sources is not feasible for producing e-books for learning. She claims that the use of XML 
is too complex for trainers and training content designers, and that the separation of content, layout and structure 
by using XML is, in practice, impossible.  
 
In BIRD, the material to be reused includes heterogeneous content sources from multimedia presentations to 
SGML documents. Most of the source content can be located from the O&M manuals, which are structured in 
accordance with a single, content-oriented DTD. Each production line machine is documented as an instance of 
this DTD. As each machine and production line is a one-of-a-kind product, a new version of an O&M manual 
according to the variance of the individual machine is created for each. One cannot predict the parts whose 
content will remain the same as in previous O&M manual constructions. Neither can one predict the topics of 
training content that could be reused as such. Instead, one can define the O&M manual schema structures that 
can be used to point out the reusable units of content from O&M manuals as the raw source material for the 
topics of training material. We defined these in the topic templates by using the genre-based method. The next 
phase is to turn them into a machine-readable form called genre-based templates, which enable (semi-
)automation of content assembly of raw training material. This enables support for assembly operations by 
programs that locate the potential source topics, re-organize them, and add static content for raw training 
material output. If we do not have the means for analyzing and unifying the multiplicity of training session 
content combinations, we can end up with the need to maintain tens of scripts or a large program, which cannot 
be done by the trainers. In the following text we envision the use of the genre-based templates that provides us 
with means for managing this complexity and for documenting the training content and source content topics in 
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a unified form that both IT and non-IT people can understand. In the following, we leave out most of the 
complexity and phases of a content assembly process, which have been discussed in more detail by, for example, 
Heikkinen (2000) and Honkaranta (2003b). We also assume that the source content has already been transformed 
to XML. 
 
A genre-based template (GBT) is an XML document that defines the mix of source content units to be collected 
and static content to be added for producing a raw training content for a genre. It uses its own DTD, which 
describes the rules for copying the source DTD elements and attributes to raw training material output. By using 
the GBTs, the trainers can write and modify one XML definition document related to each training group. For 
example, a “Keypersonnel.xml” could consist of the GBT definition as a XML document for training the key 
personnel. Editing this XML document will change the content for the training group. Instead of writing a 
transformation script for assembling raw training material content for each training target group defined, we can 
use a single transformation script. The XSLT transformation script would read the content of a GBT document 
(e.g. “Keypersonnel.xml”) and produce an output document that consists of content topics defined for the key 
personnel.  
 
Documents of raw training content for each genre variant (i.e. machine) can be produced by applying the same 
XSLT transformation script and the GBT of the training group to the O&M manual of the machine. Further, the 
variations of customized machines will produce new variants of the source XML documents. They all can be 
processed with the same transformation script and the same four GBTs for the training groups as they all use the 
same O&M manual schema. 
 
Figure 5 illustrates the process for the example of the topic template visualized in Figure 4. In Figure 5 the 
source document (originating from an O&M manual) and the GBT in the form of a XML document are 
illustrated as document trees consisting of nodes (depicted by circles in the figure). Each node represents one 
XML element. The text written beside the document nodes refer to document element names and attribute values 
(written as attribute name=”value”). The rectangle on the right illustrates the output document. The 
“TRANSFORMER” depicted by a rectangle below denotes an XSLT transformation template document that 
produces the raw output for training material document.  
 

Topic name= 
”Introduction”

Topic name= ”Structure”
source=”Section 5/Cookpit”
DTD elements=
section(id=”sect5”/
heading(partid=”cookpit”
copytype=”copy all+below ”)

Keypersonnel.xml

...

name=”Train ing for
key personnel”
machine_part=”cookpit”

Cookpit training for 
key personnel

Introduction
{topic name is copied to 
output}

Structure
{topic name and the 
content f rom 
Source.xml
node  ”heading”  w here 
the partid=” cookpit” and 
all nodes below  
are copied and    
printed out here; 
as long as the node 

above has id=”sect5”}
...

...

RAW TR AINING 
MATERIAL OUTPUT

TRANSFORM ER

heading
partid=”cookpit”

... ...

...

section 
id=”sect5”

overview
...

Source.xml
Topic name= 
”Introduction”

Topic name= ”Structure”
source=”Section 5/Cookpit”
DTD elements=
section(id=”sect5”/
heading(partid=”cookpit”
copytype=”copy all+below ”)

Keypersonnel.xml

...

name=”Train ing for
key personnel”
machine_part=”cookpit”

Cookpit training for 
key personnel

Introduction
{topic name is copied to 
output}

Structure
{topic name and the 
content f rom 
Source.xml
node  ”heading”  w here 
the partid=” cookpit” and 
all nodes below  
are copied and    
printed out here; 
as long as the node 

above has id=”sect5”}
...

...

RAW TR AINING 
MATERIAL OUTPUT

TRANSFORM ER

heading
partid=”cookpit”

... ...

...

section 
id=”sect5”

overview
...

Source.xml

Figure 5. Example of content assembly using genre-based template as XML document 

 
 
An XML parser and XSLT transformation template process the documents as tree-type content schemas as 
illustrated in Figure 5. An XSLT template can copy the content of a node as a whole, including all the elements 
that belong to the nodes subtree. As illustrated in Figure 5, the output document can be produced as a 
combination of content presented in the “Keypersonnel.xml” file (such as the text “Introduction” and 
“Structure”) and content copied from the source document. Changing the GBT document that the transformer 
reads (e.g. instead of “Keypersonnel.xml” the transformer may use “Operators.xml”) we can produce another 
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kind of training content output document. 
 
 
Discussion  
 
The topic templates can be used as a human-oriented definition of genres and their variants for a training group, 
as well as models for defining the genre-based templates needed for assembling the raw content for training. The 
topic templates define the content units needed for producing indexes and navigating the content, and producing 
specialized versions of the content for training groups. Naturally, the raw content assembled from O&M manual 
content needs to be edited for training purposes. The O&M manuals and their content as a source provide 
trainers with a possibility to acquire knowledge from designers about each machine that is tailored for a 
customer.  
 
The use of topics and subtopics proved to be useful from two viewpoints. First, it enabled analyzing the 
feasibility to use the four genres by providing the means by which to extract the variation from the genres. It was 
now possible to separate the variations inherent to the information content specific to each machine from the 
variations caused by individual preferences of the trainers. The variation due to preferences could be harmonized 
using the participative techniques. The machine-specific variation could later on be attached to the four unified 
main genres. Secondly, it enabled collecting information about additional sources of source content, which was 
made available by the experts of the related units participating in the workshops. 
 
If the company in the future wishes to deliver content also as e-Learning materials via the Web, the XML-based 
training content can make the content production smoother. There is also a possibility for extracting XML-
marked content from training documents, and adding this information into e-Learning content metadata 
definitions, such as SCORM and LOM, or content packaging manifestos (e.g. IMS-CPIM, 2001) of the content 
by using XML-related languages for automated content processing.  
 
In BIRD, the accurate grain size for a reusable content unit, i.e. a candidate for LO unit as defined by Polsani 
(2003), turned out to be a topic within a genre. As the topics can be marked-up within XML documents they are 
accessible for reuse and processing even though they are not stored as separate learning objects. For e-Learning, 
a training content for each of the training groups would be a suitable unit of content to be defined by using e-
Learning metadata standards. It would consist of a package of training sessions. It seems that the needs for 
defining the units of content in BIRD differ from the perspective of e-Learning community. A great deal of 
source content is available as SGML, and the use of XML and content-oriented mark-up schemas reduce the 
need for defining LOs as physical, reusable content objects.  
 
In BIRD, the reuse of content would also mean reusing structure of content rather than reusing content objects, 
as envisioned by the e-Learning community. For example, Polsani (2003) refers to the reuse of LO instances for 
creating learning content. In BIRD, each machine and production line is one-of-a-kind product, and changes to 
learning content are common. When the learning content reuse is designed, one can reuse the content structure 
and define the location of a reusable content for a topic by referring to a schema of O&M manual content. When 
a new version of the manual is produced a (semi-)automated content assembly script should be able to pick up 
the right instance.  
 
From a methodology viewpoint the use of the genre “lens” provided a conceptual background for the study, and 
insights for analyzing the massive content of training. The genre “lens” focused the emphasis on user 
participation and collaboration thus providing support for Holmberg’s (1989) notion that the logical content of 
training can be defined by domain experts. Also the “5W1H” metadata framework (Yoshioka et al., 2001) 
proved to be usable for designing the metadata categories. The use of the workshop technique (Coughlan et al., 
2003) was successful and in line with the findings of previous research promoting participatory design 
(Honkaranta & Lyytikäinen, 2003; Berkenkotter & Huckin, 1995) of a “specific interest group” (Swales, 1999) 
hindering the possible communication breakdowns between an analyst and the training community (Byrd et al., 
1992). The methods used were also adopted by another unit of BIRD, the implication being that these methods 
were considered as feasible and usable.  
 
 
Conclusions and Further Research 
 
In this paper we discussed customer training in a manufacturing organization dubbed BIRD as a complex 
domain in which the genre “lens” and related findings from previous studies were extended with topic analysis 
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for training content. In BIRD the variations of training genres were analyzed based on their metadata and topic 
structure. The machine-based variation of training content structures was captured in topic definitions, and 
potential content sources for the topics were identified in topic templates. The content of training in BIRD turned 
out to be massive and complex with multiple levels of content units. The content of training consisted of four 
content collections with respect to the four training groups. The content for each training group contains 
variations of content structures and content for separate machines of a production line - these were enacted as 
training sessions in the domain of BIRD. Use of the genre-based method allowed the definition of the main 
content units and gathering of contextual metadata, while extending it with the topic hierarchies enabled 
definition of the content unit hierarchy and study of potential source content units for content reuse. By using the 
method, the topics and subtopics of training genres were negotiated and defined amongst training experts. In the 
end, we described the use of genre-based templates for automating parts of content reuse from existing source 
content. Rather than reusing learning objects as such, we apply content assembly according to static 
transformations for producing raw learning material.  
 
The results seem to encourage the use of the method and provide avenues for further research. Due to the lack of 
platform in which to test the assembly in BIRD, more detailed system development and testing was left to be 
carried out in a further research. For example, the content assembly was considered to be embedded into a 
product data management system at first, but later the company has considered purchasing a Learning 
Management System (LMS). Also the requirements for learning content types and elements, such as content 
indexes, examples, references, didactic conversation, assignments (Holmberg, 1989) and multimedia objects and 
glossaries (Polsani, 2003) need to reflected in a learning content. How these could be included in the existing 
methods or evaluated for learning-oriented schema design methods remains an interesting and challenging 
avenue for further research. Other interesting questions still open include: 
• Should the O&M manual structure (i.e. the source DTD) be optimized for aiding production of LOs? 
• How could the transformation approach presented here be combined with the use of existing, more abstract 

LOs in the best possible way? 
• Could we embed the method to schema design methods, such as the Maler & El Andaloussi (1996) method, 

and how the learning content types and elements could be embedded in the design process? 
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