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Abstract 

This document presents an initial version of a methodological framework for semantic content authoring by 
end users. We first summarize semantic content authoring tasks including typical instances and tasks in 
which a human participation is required. The framework integrates methods for (requirements) analysis, 
design and introduction of technological tools, adaptation and appropriation in the social/organizational 
practice and evaluation, keeping as central the problem of user-involvement.  

The deliverable focuses on a set of intertwined decision processes and their implications for organizational 
practice. The main dynamic relationships between those processes are identified, theoretical approaches for 
motivation support are introduced and an appropriate methodology for processes of participatory design and 
integrated organization and technology development are presented.  

The presented framework allows for a) an analysis of work environments of a social nature in which one 
aims to introduce annotating tasks and b) the conduction of a design process for the tools that serve as 
vehicle for the tasks themselves taking the previous analysis of the social and technological context as an 
input. These two phases are mirrored in the two deliverables as follows: the deliverable D 1.2.1 contains all 
of the elements that can guide the design process strictly speaking, whereas the present deliverable D1.3.1 
concentrates on the analytical steps that logically precede the design process. This approach stresses a value-
chain outlook on the design process, clearly distinguishing problems regarding motivation/participation in 
the design process strictu sensu, on the one hand, and motivation/participation of users once the tool is in 
place, on the other hand.  

Naturally, we expect the reader to proceed iteratively between the two layers that, as far as we are concerned, 
can only be analytically separated but that are carried out simultaneously in the design practice. Whereas the 
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deliverable D.1.2.1 provides a comprehensive methodological approach allowing for the analysis, design and 
testing of the tools which will be used in the case studies for semantic content creation tasks, the deliverable 
D1.3.1 outlines a general framework which aims at guiding designers with respect to which design goals or 
requirements to be considered as well as allowing them to map the analysis results into a possible set of 
solutions. 
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This document contains material, which is the copyright of certain INSEMTIVES consortium parties, and 
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The commercial use of any information contained in this document may require a license from the proprietor 
of that information. 

Neither the INSEMTIVES consortium as a whole, nor a certain party of the INSEMTIVES consortium 
warrant that the information contained in this document is capable of use, or that use of the information is 
free from risk, and accept no liability for loss or damage suffered by any person using this information. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[Full project title] INSEMTIVES – Incentives for Semantics 

[Short project title] INSEMTIVES 

[Number and title of work-package] WP1: Incentives Framework for Semantic Content Creation 

[Document title]  Methodology for Semantic Content Authoring (Initial Version) 

[Editor: Name, company] Katharina Siorpaes, UIBK 

[Work-package leader: Name, company]  Katharina Siorpaes, UIBK 

Copyright notice 

 2009-2012 Participants in project INSEMTIVES 



INSEMTIVES Deliverable D 1.2.1 

Page 4 of (31)  © INSEMTIVES consortium 2009 – 2012 
 

Executive Summary  

The success of the INSEMTIVES is highly dependent on motivational concepts, which encourage users to 
get involved in the process of annotating a huge amount of unstructured information and generating valid 
ontologies for non-textual sources. Following Herbert Simon we can distinguish between two types of 
motivation: (a) the motivation to participate, that is the willingness of a subject to take part in a task, and (b) 
the motivation to produce, that is the intention to perform competently once he commits to the task. These 
types of motivations and incentives aspects are not only investigated within sociological and economical 
research with the aim to develop theories and experimental insights, but also within the more IT and design 
oriented research, including those dealing with the design of environments for online communities or 
cooperative works. 

The insights from previous IT and design research suggest that enabling participation and motivating users to 
contribute in online contexts require the design of both technical functionalities and social mechanism as 
features of a system. In other words, the system needs to be first of all usable, i.e. it should allow users to 
work efficiently, effectively and with satisfaction.  In addition, the system should support sociability, i.e. it 
should invite and support its users to engage in social activities online as well as offline. Yet, the success of 
the users involvement in the process of content creation is not only dependent on the features of the tools (or 
design artefacts) to be used, but also the design process that created such tools can have also a significant 
effect on the acceptance of such tools by the users.  

Therefore, we first summarize semantic content creation tasks and describe use case scenarios. Then, this 
deliverable describes methods for enabling user participation in design process and for evaluation of 
designed artefacts with respect to the goals and requirements for motivating users to participate. 

Whereas this deliverable provides a comprehensive methodological approach allowing for the analysis, 
design and testing of the tools, the deliverable D1.3.1 outlines a general framework which aims at guiding 
designers with respect to which design goals or requirements to be considered as well as allowing them to 
map the analysis results into a possible set of solutions. We expect the reader to proceed iteratively between 
the two layers that, as far as we are concerned, can only be analytically separated but that are carried out 
simultaneously in the design practice. 
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1 Introduction 

According to the Description of Work of the project D1.2.1 should focus on methodologies for semantic 
content authoring, such as a detailed description of the process model (activities, participants and roles, 
decision to be made, best practices and guidelines) and a set of participatory design and integrated 
organization and technology development methods. D1.3.1 should focus on an initial set of incentive models 
and on guidelines for tool design, usability engineering and community support to foster the motivation of 
users to engage and participate in semantic content creation.  

In other words, the task of D1.2.1 and D1.3.1 is that of providing a guide to incorporating into software 
artefacts tools and solutions developed in the social sciences with the aim of improving the level of effort 
exhibited by users in both ontology creation and population tasks, mainly by leveraging on different 
motivation processes. This ambitious overall goal presents many challenges due to both the complexity of 
the task itself and to the heterogeneity of contributions that many disciplines can bring to this particular 
application.  

This general introduction will serve the purpose of presenting in an abridged fashion these challenges and 
will also present the rationale for organizing the materials between the two deliverables in their present 
arrangement. In this document, we first provide an overview of semantic content creation tasks. Then, we 
describe those tasks that require substantial human contribution. Subsequently, we present and analyze the 
processes by which we can contribute to the design of those tasks, taking their special features in terms of 
human motivation and commitment into account.  

Generally speaking, our goal is to identify a set of relationships between different analytical kinds of 
decision processes, located at different levels that can explain how software artefacts, and their design, are 
related to the social processes relevant to users, with a focus on their motivation. We want to emphasize that 
a special focus on decision processes does not necessarily imply an over-rationalistic approach. On the 
contrary, our framework is based on the concept of bounded rationality [70], [47]. Our concept of decision 
process implies all those informational, social and cognitive limitations and biases that are included in the 
concept of bounded rationality.  

When the interplay between artefacts and organization is considered, three different sets of homogeneous 
relevant decision processes need to be distinguished: design, adoption and use decisions. In this paragraph, 
we will first describe individually these sets of decision processes, and then we will describe how these 
processes dynamically interact. 

Design decisions: Most artefacts have to be conceived (either implicitly or explicitly), designed and 
concretely produced. At this stage, several decisions are involved, concerning, for example, the general goals 
related to the use of the artefacts, the operational functions, and the interfacing modalities between artefacts 
and potential users; in other words, these decisions concern all the physical, technical and operational 
features of the artefact 

Design decisions can take place both internally and externally to the work process in which the artefact will 
be used. In both cases, design decisions have always some influence on the activities. Sometimes this 
influence can be very relevant – for example, when design decisions put significant constraints on users' 
actions.  

Adoption decisions: artefacts have to be connected with the actual work activities and operations. Only 
artefacts that have been integrated within the work processes can be considered as organizationally relevant. 
Thus, a number of adoption or implementation decisions become crucial for the change potential that 
artefacts bring into the organization: e.g., decisions concerning in which macro-area of activities the artefact 
will be used, in which work processes, in which specific operations, by which operators, in which ways it 
will be connected with other activities or other artefacts, and so forth. 

Use decisions: Use decisions concern the way end-users interact with the artefact in the actual work 
processes. For example, users of software systems normally have different choice options about what kind of 
operation to perform, with what kind of procedure, what kind of information to input in the system; 
sometimes they can customize the application itself.  

Thus, use decisions are organizationally relevant not only for the obvious reason that they concern the actual 
actions within the organization, but also because they are not always and not necessarily aligned with 
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designers' and adopters' expectations. In many cases, users take use decisions that can be rather divergent 
from design and adoption decisions, although they are necessarily and at least partially influenced by them. 
Indeed, we believe that it is very important to consider the alignment of users’ appropriations to adoption and 
design decisions: the relevance of artefacts as structuring devices becomes more interesting, in 
organizational terms, when the three decision processes (design, adoption, use) become carriers of different – 
and sometime conflicting - goals and expectations about the meaning of artefacts.  

As we stated before, our approach focus on a set of intertwined decision processes and their implications for 
organizational practice. Thus, even though design decisions are usually taken by external and / or internal 
engineers, adoption decisions are usually taken by managers and use decisions are usually taken by workers 
and operators, every actor can make design choices (if and when he influences the technical features of the 
artefact), adoption choices (if and when he influences the way the artefact is integrated with the work 
processes) and use choices (if and when he actually uses the artefact), either in different moments or even at 
the same time. Our framework identifies the main dynamic relationships between those choice processes, 
and it can be graphically summarized as in Figure 1. In the rest of this section, the letters within parenthesis 
refer to the related elements of figure 1.  

 

Figure 1: The analytical framework 

 

1. Design choices. Designers conceive the artefact according to their technical knowledge, their goals, 
their customers’ needs and requests. Design choices define (A1) what we call the artefact’s core, 
consisting of those elements of the artefact that are not directly connected to the users’ choices. 
Design decisions also define (A2) what we call the artefact’s interface, consisting of those elements 
that are directly connected to the use choices. When considered jointly with other decision processes, 
both types of design decisions are very relevant in organizational terms. First, they both are the 
outcome of the designers’ interpretations of the organizational setting in which the artefact will be 
used. It is important to explicitly consider this in order to avoid technological determinism: 
technology does not "impact" on work processes from "outside", since it is the outcome of specific 
(bounded rational) choices. Second, the design choices that define the artefact’s interface have a big 
influence on actual users’ behaviour. Artefact’s interface represents the "means" through which users 
can appropriate the artefact; in other words, it gives users constraints and opportunities about their 
own work processes.  

2. Use choices. Users appropriate the artefact in work processes through use decisions (C). More 
specifically, use decisions enact what we call the use-in-use, that is, the users’ interpretations and the 
cognitive filters defining “what is” the artefact for the users. In every work process it is possible to 
distinguish between rules and procedures that are generated by actors that are directly involved in the 
same work process (autonomous rules), and rules that are given or imposed by actors that are 
external from the work process itself (heteronomous rules)  [63], [26]. Use decisions depend on 
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subjective knowledge, goals, and values of individual users. Thus, the use-in-use depends directly 
from use decisions, and indirectly from design decisions (crystallized in the artefact’s core and 
interface). However, the use-in-use depends also on adoption decisions. 

3. Adoption choices. Adoption decisions influence the use-in-use by demanding users to enact certain 
specific use modalities and interpretations (B2), and by influencing the artefact’s interface and core 
(B1). For example, managers often try to encourage certain skills and abilities while discouraging 
others, they require the users to have certain types of knowledge, they require the users to input some 
kinds of information and not other kinds, and so forth. They can also influence directly the artefact’s 
interface by not allowing users (either formally or informally) to access to certain parts or elements 
of the artefact’s interface. Thus, the general goal that is implicit in adoption decisions is that of 
introducing heteronymous rules in the structuring process.  

These three choice processes can diverge in significant ways, and this divergence represents a very important 
point. Indeed, different forces interact in a negotiation process (D), that can be either implicit or explicit, 
resulting in the actual, local and transitory structural arrangements [63], [26], [49] of work processes.  

As a whole, our framework emphasizes the complex mediation role of artefacts between different decision 
processes, taking place at different analytical levels, with different time frames, by different kinds of actors 
and how they can be shaped by, and interfere with, their belief systems. Defining mechanisms such as 
motivation and implicit and explicit incentives are clearly a central part of this goal.  

As a methodological framework we introduce the approach of Integrated Organization and Technology 
Development (OTD), which is based on an action research perspective and offers a process model for that 
analysis, design, adaptation/appropriation and evaluation of socio-technical systems. 

As we have just seen, we are not examining merely a design process allowing for the incorporation of some 
received wisdom into technology; rather we have the task of proposing a methodology that encompasses the 
ability to a) analyze any work environment of a social nature in which one aims to introduce annotating 
tasks; b) conduct a design process for the tools that serve as vehicle for the tasks themselves taking the 
previous analysis of the social and technological context as an input. 

These two phases are mirrored in the two deliverables as follows: the present deliverable D 1.2.1 contains all 
of the elements that can guide the design process “strictly speaking”, whereas the sister deliverable D1.3.1 
concentrates on the analytical steps that logically precede the design process.  

This approach stresses a “value-chain” outlook on the design process, clearly distinguishing problems 
regarding motivation/participation in the design process strictu sensu, on the one hand, and 
motivation/participation of users once the tool is in place. The most glaring advantage of this approach is the 
ability to consolidate theory, method and applications in distinct units, avoiding redundancy.  

The rest of the document is organized as follows. Section 2 presents the analytical dimensions preceding the 
core design process. Section 3 presents the core design process and its sub phases; section 4 details the 
diagnostic tools associated with the design process allowing for an evaluation of the results attained. Section 
5 closes with some conclusions and a link to D1.3.1.  
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2 Analysis 

In this section we present a set of analytical considerations that should be made at a design stage with regards 
to human involvement into semantic content creation. We start with the analysis of the need of human 
involvement in a semantic content authoring. We describe the semantic content creation tasks and the type of 
contribution humans should provide. Next, we consider how to promote human contribution in these tasks. 
We present game theory – an analytical tool used by economists to study incentives in different settings. 
While D.1.3.1. focuses mainly on an initial set of incentive models and guidelines to foster the users’ 
motivation to engage and participate in semantic content creation, in section 2.2.1 we explain what is game 
theory. We present how this tool can be used to analyze and design incentive system for distributed 
production settings (the typical setting of semantic content creation tasks). Analysis provided by the tools of 
game theory is normative and is done under some theoretical assumptions. There is a need to test 
recommendations obtained by game theory. In section 2.2.2. we present laboratory and field experiments that 
are used testing game theoretical recommendations. This testing is an integral part of the design process with 
the tools of game theory as during experiments a whole set of details that are not included in the general 
game theory concepts are collected. 

 

2.1 Semantic content creation: human contribution and use cases 

In this section we provide an analysis of the most important semantic content creation activities which maily 
refers to two different activities:  

• To develop ontologies and other semantic based conceptualizations (e.g. partonomies, taxonomies, 
classifications), to modify, evaluate, align and evolve them 

• To populate ontologies adding instances or tagging various resources.  

In both these activities, human contribution is strongly required.  

Following, we first provide an overview of of semantic content creation tasks and we describe those that 
require substantial human contribution. 

Ontology designates an explicit specification of a shared conceptualization that holds in a particular context 
[28], [29]. In other words, ontology provides an explicit conceptualization, which describes semantics of 
data, providing a shared and common understanding of a domain. Creating and developing ontologies 
requires domain expertise and the ability to capture this knowledge in a clean conceptual model. Various 
tools have been developed to help people in creating manually, or semi-automatically, categories, 
partonomies, taxonomies, and other organization levels of ontologies. Behind these tools and techniques, 
different (domain-independent) approaches and methods are used to develop numerous heterogeneous 
ontologies [11].Some methodologies are designed for a team-oriented approach, i.e., a team of ontology 
engineers and domain experts produce an ontology. However, as presented in [28], 7 out of 17 tools need 
user intervention throughout the entire process, 8 can be run semi-automatically, and only 2 are fully 
automated. As such, and despite existing semi-automated approaches of ontology creation, alignment, and 
evolution, it remains a costly and time-consuming human-driven process, whereas other approaches suggest 
that ontology building is performed within a community of contributors in a collaborative fashion. This topic 
is also well described in “D2.1.1 Report on single‐user and community‐based annotations ‐ state of the art, 
requirements and specification” provided by the project members for month 6.  

The alignment of heterogeneous ontologies is regarded as one of the major challenges for making the 
Semantic Web a reality and semantic technologies a success [16], [20], [19], [57]. There is a wide range of 
algorithms that aim at semi- or complete automation of the mapping tasks, but ontology matching cannot yet 
be done fully automatically [19], [21]. Many approaches attempt to develop automatic ontology matching 
tasks, but only very few can run automatically. Most of the ontology alignment tools require the humans’ 
involvement to either provide training data, define rules to carry on mappings, or give feedback on the 
suggestion of the system. 

Ontology evaluation aims at providing a critical technical judgment on the quality of the ontology. It is a 
very broad topic, and so far, no fully automatic approaches have emerged and semi-automatic approaches are 
rare [8]. In its nature it is still human-driven, as it has to evaluate what a human user initially provided in the 
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conceptual modeling phase. As explained in [71], [37], only few methods, which support automatic or semi-
automatic evaluation, are available (i.e. OntoClean, EvaLexon). 

Concluding, ontology building, alignment and evaluation are mainly human-driven tasks. Even if automation 
support is partly possible for collecting relevant terms for ontologies or proposing properties to concepts 
derived from semi-structured knowledge corpora (folksonomies), the final modeling decision is mainly taken 
by human actors. 

The population of ontologies is a task within the semantic content creation process as it links abstract and 
concrete knowledge. It usually refers to the association of instances (resources) to ontology concepts or more 
easily to the annotation or tagging of resources. The tags might refer to concepts of ontologies, partonomies, 
taxonomies, or simple classifications. This knowledge acquisition can be carried on manually, semi-
automatically, or fully automatically.  

There is a wide range of approaches that propose semi-automatic annotation of text: most of the approaches 
make use of natural language processing and information extraction technologies. These already have a long 
tradition and reached a good level of maturity. Even though they require training, a large share of the work 
can be automated [62], [75]. The nature of semantic annotation of text is not easily defined because it 
requires training but can then continue autonomously. Due to time-consuming training activities (which is 
required in the first place or when domains continuously evolve), semantic annotation requires substantial 
human contributions [62], [75]. Summing up, semantic annotation of text is advanced and allows for 
automation in many cases but requires a substantial amount of training by human users.   

The situation is slightly different with the annotation of multimedia content. A large share of approaches 
aims at extraction of low-level semantics (such as simple annotation or tags that refer only to taxonomies or 
cloud keywords). However, the real challenge is the provision of high-level semantics, i.e., semantic content 
descriptions. This can only be done to a limited extent, e.g., by applying machine learning with a vertical 
focus for a specific domain. Approaches for the annotation of media objects, be that manual, semi-automatic 
or automatic ones, aim at closing the so-called “semantic gap”, i.e., the discrepancy between low-level 
technical features, and the high-level meaning-bearing features a user is typically interested in. More 
precisely semantic gap means the difference between, the reproducible and computational representation of 
knowledge in a formal language (e.g. programming language) and the ambiguous formulation of contextual 
knowledge in a powerful language (e.g. natural language). For practical application, any formal 
representation of real world tasks requires the translation of the contextual expert knowledge of an 
application (high-level) into the elementary and reproducible operations of a computing machine (low-level). 
Since natural language allows the expression of tasks which are impossible to compute in a formal language 
and existing approaches aim at a high degree of automation, only a limited number of specific domains and 
types of media  are automatically translated [71]. In the following table, we describe some of the semantic 
content creation tasks and the type of human contribution is required to fulfill them. In some relevant cases, 
we describe the concrete case study in which such task can be applied. A More in depth analysis of case 
studies will be reported in the deliverables: D5.2.1, D6.2.1, and D7.2.1 planned for M20. 

Table 1: Semantic content creation tasks 

Name Description and Objective Human 
Contribution 

Use Case Summary 

Ontology 
Development 

The activity of ontology 
development aims at 
producing conceptual models. 
The activity includes various 
sub-steps (see below). The 
outcome is a model of 
varying expressivity (heavy- 
vs. lightweight ontologies) 
depicting some domain of 
interest.  Depending on the 
setting the activity can be 
carried out individually, in an 
organized or in an open 
community.  

Largely human-
driven.  
 
Only the collection 
of very standardized 
terms and definition 
of class hierarchies 
can be automated. 

The ontology is a shared 
conceptualization and it usually refers to 
a specific domain. In that case, domain 
experts and knowledge engineers can  
build and maintain the information 
system and the respective ontology (e.g. 
Telefónica OKenterprise).  
The ontology is built by an open 
community (e.g. on the Web) as a 
collaborative effort (cf. Wikipedia or 
myOntology).  
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The ontology development task can be divided in many subtasks which might reflect one or more ontology 
creation methodologies. In this deliverable we have adopted the very famous methodology developed by 
Noy and McGuinnes called “Ontology Development 101” available at http://protege.stanford.edu/. In this 
methodology the following tasks have been identified: determine the domain and the scope of the ontology 
making use of competency questions, consider reusing existing ontology, enumerate important terms in 
the ontology, define the classes and the class hierarchy, define the properties of classes—slots, define the 
facets of the slots, create instances. These tasks are described in the table 2.  

Table 2: Semantic content creation tasks: Ontology Development 101 steps 

Name Description and objective Human contribution 
Description of 
Domain and 
Scope 

This task results in a thorough 
description of what the ontology is 
expected to cover. It outlines the 
domain, scope and aim of the ontology 
and lists the intended uses and users. 

The domain and scope (requirements, motivating 
scenarios) of the ontology must be defined by one or 
more human actors. 

Competency 
Questions 

This task can be seen as a continuation 
of the previous one: competency 
questions are a means to further specify 
the domain and scope of the ontology 
and to evaluate the ontology in a later 
stage. They capture the queries that the 
ontology is expected to answer based on 
the identified usage scenarios. 

The formulation of informal or formal competency 
questions is complex and requires a deep 
understanding of the whole project, which can be 
hardly done automatically. 

Re-use of 
Existing 
Ontologies 

Based on the state of the art (D1.1.1), 
automation support for the re-use of 
existing ontologies seems feasible when 
searching potential re-use candidates. 

Discovery of suitable ontologies can be performed 
automatically. The selection of re-usable ontologies 
and the actual re-use rely on human input. 

Collection of 
Relevant Terms 

From a corpus of knowledge 
(documents, interviews, etc.) relevant 
terms for the ontology are extracted. The 
outcome is a list of terms the ontology 
should cover.  

Given an appropriate corpus that can be used for term 
extraction, automation is possible. The final selection 
and check of relevant terms must be done by a human 
actor. 

Typing of Terms This task answers the question whether a 
term should be modeled as a concept, an 
individual, a relationship, or an attribute. 

Deciding whether a term falls in a particular category 
can be supported automatically to a very limited 
extent. It is largely human-driven. 

Building a 
Hierarchy 

The goal of this task is to define the 
class hierarchy (is-a relationships).  

Building a hierarchy requires human input at least for 
validation purposes. 

Define 
Properties 

This task includes the definition of 
cross-taxonomical relations, as well as 
attributes further describing a concept. 

The definition of properties can be supported by 
automatic methods, however to a less extent than the 
definition of the class hierarchy. 

Define Axioms Defining axioms involves specifying 
precise logics-based rules, such as 
cardinality constraints, disjointness, etc. 
that apply to concepts.  

Extending an ontology with axioms requires a human 
author. 

Create 
Ontological 
Instances 

The creation of instances is also referred 
to as semantic annotation or ontology 
population: see below. 

The distinction between classes and instances is very 
specific and requires the human in the loop. 

Documentation The documentation of an ontology is an 
essential component of ontology 
engineering to facilitate maintenance 
and re-use, and to ensure a smooth 
operation of a collaborative process.  

Ontology documentation is heavily human-driven, as 
it refers to decisions made during the engineering 
process by the participants. 

Ontology 
Alignment 

This activity aims at aligning different 
ontologies in order to enable data 
integration.  

Tools are all designed for automation, but the 
majority required human contribution. 
 

Ontology 
Learning 

This activity aims at providing semi-
automatic support when creating, 
extending, and maintaining ontologies.  

Learning tools are automatic or semi-automatic 
(requiring human intervention). Activities around 
learning are human-driven. 
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Ontology 
Evaluation 

This activity produces an assessment of 
an ontology and validates its compliance 
with the requirements initially specified. 

Some aspects can be evaluated automatically. 
However, whether an ontology is suitable to be used 
in a domain can to a large extent only be evaluated by 
a human actor. 
 

Annotation of 
Text 

This activity involves the population of 
an ontology with textual resources, or – 
in other words – attaching ontological 
elements to text (portions). With more 
lightweight ontologies, the annotation 
can also be done via simple tagging.  

Semi-automatic with human contribution. 
 
User creates text and validates annotations done by 
system. 
User searches for documents/text and provides 
annotations to the found resources.  
User annotates existing content.  

Annotation of 
Multimedia 

This activity aims at describing 
multimedia content (image, sound, 
video) with ontology concepts and 
relationships. Similarly to text 
annotation, tagging based on ontology 
concepts is a way to facilitate this with 
lightweight domain models. 

Largely human-driven with little automation. 
 
User creates and uploads multimedia and annotates it.  
User finds existing content and annotates it. 
User changes annotation of a file.  
User searches content and annotates found files. 

 

As we can see from the table, there are many types of human contribution which are required to fulfill 
semantic content creation tasks. Some of these tasks are carried on in the semantic content creation processes 
of the three case studies, and will be analyzed according the task matrix described in D1.3.1.  

 

2.2 Economists’ Tools To Analyze and Design Incentive Systems for 
Distributed Production Settings 

In this subsection we present methodology that economists use to address problems in which incentives are 
involved. Incentives are any factor (financial or non-financial) that enables or motivates a particular course 
of action, or counts as a reason for preferring one choice to the alternatives. Ontology building and semantic 
annotation requires significant human contribution. The best technology is worthless if no one uses it. Thus, 
there is a need to motivate human users to contribute to the process of semantic content creation. Game 
theory is a standard economic tool for the analysis of situations from the point of view of incentives. We 
briefly explain what game theory is and how it can be used for design of incentive systems for semantic 
content authoring in section 2.2.1. 

The result of the design process with the use of game theory is a simplified representation of a real life 
situation. It includes a set of recommendations about the rules and actions for participants. Game theory is a 
useful tool for the analysis of interaction among individuals. However, game theory is a mathematical tool 
and provides theoretical predictions. It puts strong requirements on abilities of people to predict actions of 
their game partners. Not always theoretical recommendations suggested by the game theory framework 
obtain good results in their application to reality. It is necessary to test the recommendations to understand if 
they suite the concrete real case.  

In economics the test of game theory is performed with experiments. A group of people is asked to perform a 
task following experimental rules. Experimentalist observes actions and behavior of experimental subjects 
and compares outcomes of the experiment with expected outcome predicted by the game theoretic solution 
concept. Experiments provide an important insight into human behavior in a representative situation that 
often can be extended to a more generic case. In section 2.2.2 we present two types of experiments that 
economists use to test game theoretical predictions, laboratory and field experiments. 

 

2.2.1 Game Theory  

Game theory is a widely used tool in economics to study behavior of individuals when more than one 
individual is involved and there is strategic interdependency. In these situations individual recognizes that 
payoffs that are received depend not only on the single actions of the individual but also on the actions taken 
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by other individuals involved in the situation. Therefore, the best action to be undertaken may depend on the 
actions already taken by other individuals, actions that individual expects that others may take or actions that 
may be taken by other individuals involved in the context. 

From the point of view of game theory semantic content creation is classified as a task in which multiple 
individuals are involved and that is characterized by strategic interdependency. The success of the creation of 
semantic content largely depends not only on the quality and quantity of a single contribution of a single 
user. A vital importance in this task belongs to the collective effort of each single user. Although technical 
aspects are significant for the realization of the project of content creation it is crucial to provide correct 
incentives to the individuals involved in the task. 

“A game is a formal representation of a situation in which a number of individuals interact in setting of 
strategic interdependency” as it is defined by [48]. The following features define situation of strategic 
interdependency:  

• The players: who is involved in the situation 

• The rules: who moves when? What do they know when they move? What they can do? 

• The outcomes: for each possible set of moves what is the outcome of the game? 

• Payoffs: what are the players’ preferences over the outcomes of the game? 

For example, let’s consider a simple game of meeting at New York: 

Players: Tow players, Mr. Thomas and Mr. Schelling 

The rules: The two players are separated and cannot communicate. They are supposed to meet in New York 
at lunch but forgot to specify the place. Each should decide where to go (each can make only one choice). 

Outcome: If they meet each other, they will enjoy each other’s company at lunch, if not they must eat alone 

Payoffs: They each attach a monetary value of 100 dollars to the other’s company at lunch (their payoffs are 
100 dollars if they meet, 0 otherwise). 

In this example, players’ interests are completely aligned. They simply need to coordinate their actions to 
obtain the preferred outcome, meeting each other for lunch. Nevertheless, each player’s payoff depends on 
what the other player does. Game theory studies a whole set of situations that involve strategic 
interdependency, games that range from pure conflict to cooperation.  

In game theory, the solution of the game, the solution concept, is a formal rule for predicting how the game 
will be played. These predictions describe which strategies players will adopt, therefore predicting the result 
of the game.  

By the design of incentive system we understand development of a game by playing which players reach the 
desired by the designer outcome as equilibrium of the game. To develop such a game we need to define 
players, rules, outcomes and payoffs of this game. 

Game theory provides a simplified representation of the problem that permits to indentify main agents 
involved in the situation, rules they are following and their motivation to complete the task. This approach 
permits to classify seemingly unrelated situations into general classes of problems and to provide 
recommendations in each single situation. Correct recognition of the concrete situation in game theoretic 
terms permits to design incentive structure that makes all players do their best to complete the task.  

Therefore, designer needs to analyze the situation at hand. It is important to define which the parameters of 
the process are. Very often the set of players and rules of the game are defined by the project from the very 
beginning and it is impossible to intervene by changing these components of the game. In this case it is 
crucial to obtain correct description of the existing situation and its classification.  

Frequently, the design of the incentive system does not start from zero but there is already a platform that is 
functioning. Also in this case the first step to take is to analytically describe the game that is involved, define 
the players, their set of actions and payoffs that they assign to possible outcomes. Departing from this 
description of the game the action is made to achieve desirable game solution. 

Analysis of the pre-existing situation can be done with the tools that are discussed in section 3. 
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2.2.2 Laboratory and Field Experiments 

Design of incentive system in game theoretic terms provides a theoretical concept of the game that represents 
the analyzed situation in general and the solution to it. Application of this concept in real life requires 
providing a whole set of details that are not included in the general concept that can be studied with tools of 
game theory. Dealing with this creates complications not foreseen by standard tools of game theory. To solve 
these complications several tools are available to the designer.  

Once the incentive structure is developed a good practice suggests testing it with real people before its 
implementation on a large scale. Two approaches are generally used to address this task. Both of them refer 
to experimental testing of the incentive design.  

The first approach permits testing incentives’ structure in a controlled environment of laboratory setting. In 
this case experimental subjects are invited to the laboratory. They are presented with a simplified 
representation of the problem, i.e., they are asked to play a game that is characterized by the rules, outcomes 
and payoffs as defined by the designer. At this stage it is possible to discover that, when faced with a game, 
subjects may behave in a different way compared to what was expected by the designer. There can be some 
problems with it: 

• The game was defined in a wrong way. In this case the designer needs to step back and, based on the 
observed behavior, to re-define the game that is being studied 

• The game was defined correctly but the outcome of the interaction of experimental subjects is 
different from the solution concept. There are several situations in which behavior of real people 
leads to a different solution concept compared to the one provided by the theoretical predictions of 
the model. It is important to study behavior of subjects in similar experimental settings at the design 
stage.  

Experimental subjects can be every kind of individuals that are considered suitable for the completion of the 
experimental task. Normally, these subjects are university students, but they can also be real users of the 
system that are involved in the task of content creation under analysis.  

The task that subjects are asked to perform during the experiment can be the real task for which the model is 
designed or it can be a simplified representation of this task. Using the real task is more desirable for the 
experiment. If the incentive model is developed for a platform aimed at general public that is not expected to 
have prior knowledge for contributing to the task, it is recommended to use the real task in the experiment. In 
this case the experiment not only tests the incentive model but also provides a test of the portal in general. 

In some cases the aim of the experiment does not allow the use of the real task. For example, if the aim of the 
experiment on meeting in New York game discussed earlier in the section is to study the role of 
communication and the extent of interpersonal knowledge in solving coordination problems, it is better to 
avoid making people actually meet in New York. Instead, experimental subjects, that do not know each 
other, meet in the laboratory. Their task is to choose one of the proposed meeting places in a way to match 
the choice of a randomly assigned to them partner. Experimental conditions control for communication and 
interpersonal knowledge. In similar cases the experiment allows testing subjects’ performance under 
proposed incentive system. However, this experiment cannot provide a reliable test of the portal as subjects 
may not possess necessary knowledge for using it.  

It is advisable that experimental subjects are rewarded for their participation in the experiment [9], [39]. This 
reward should be based on their performance during the experiment in accordance with the developed 
incentive scheme. The easiest form of reward is material benefit that can be translated in cash or other 
similar payments. It is possible that the main component of the incentive scheme is non-material. In this case 
it is important that the experiment matches the main features of this scheme.  

Experiments in the laboratory are a relatively low-cost tool for the first testing of the system of incentives. In 
a controlled setting of a laboratory it is easy to fine-tune the rules of the game, the structure of strategic 
interaction among players, explore reaction to the change of the outcome structure or its magnitude.  

Experiments in the laboratory are an important tool for the first test of the incentive system. They permit, if 
needed, to test the influence of a chosen set of parameters on the whole system in a controlled environment. 
However, laboratory experiments simplify real life situation too much. Experimental task may be artificial 
compared to the real task or it may not completely reflect the nature of the real task. It may be impossible to 
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collect as many experimental subjects in a laboratory experiments as it is required in a real life setting. Field 
experiments help to address these problems. 

A second approach to testing incentive design refers to field experiment. Field experiment is aimed to solve 
the problems present in laboratory experiments due to their artificial nature. It permits to test the incentive 
model in an environment that captures important characteristics of the real world. The extent to which the 
field experiment brings the test closer to a live setting can be classified based on Harrison and List (2004) 
[34]. This survey lists six factors that determine the field context of the experiment: the nature of the subject 
pool, the nature of the information that the subjects bring to the task, the nature of the commodity (not 
applicable in our case), the nature of the task, the nature of the stakes, and the environment in which the 
subjects operate. These factors are interconnected and can all be present in the field experiment.  

A first step towards to the real environment is the test of the incentive model with subjects that will be final 
users of the platform, for whom the incentive structure was designed. These subjects are believed to possess 
more information and skills related to the task compared to volunteers in the experiment, especially if the 
platform is case specific as in the case of corporate portal.  

When a new tool is developed and is being introduced to the existing environment, it is a natural tendency to 
involve the most active part of the population for its testing. An obvious advantage of doing so is that it is 
easier to motivate these individuals to participate in the test. However, what works with the most motivated 
part of the population may not work with the rest of it. Moreover, the fact that subjects are informed that they 
are taking part in an experiment may be an important factor and alter their behavior. It was demonstrated that 
awareness of being part of the research at a working place makes people feel more important and thereby 
makes them improve their performance [2].    

Therefore, for the best outcome of the experiment it is advisable to randomly select experimental participants 
from the existing pool of future users. Experiment usually compares several treatments. It is important that 
during the experiment people assigned to different treatments do not communicate to each other. These 
requirements are satisfied when the test is performed with subjects that do not know each other and they are 
located in different places. This condition is met when the platform is developed for general public and 
prospective users of the platform do not communicate and do not know each other. In this case it is possible 
to randomly select subjects from the pool of existing or future users. It is harder to meet these requirements 
when the platform is developed for people that work together before the experiment takes place, like in the 
case of corporate portal. Individuals assigned to different treatments may communicate to each other and 
alter their behavior. This problem can be avoided by performing the test in laboratory setting but in this case 
subjects know that they participate in a test. 

In the field experiment’s testing of incentive model subjects may be faced with the real platform for which 
the model is developed and perform the real task. In this case the outcomes of the experiment may be due to 
testing of the platform with real users and testing of the incentive model. When the real task is used in the 
field experiment it is important to evaluate the results taking into account both sides of the test. 

In the field experiment subjects are rewarded according to the incentive system that is being tested. When 
subjects are faced with real task in the experiment it is possible to test also non-material aspects of the 
incentive system. However, if the experiment is conducted in the laboratory and incentive system is based 
exclusively on non-material rewards, there is a need to present subjects with some tangible reward to 
motivate their performance in the laboratory. This additional reward may alter subjects’ behavior. 

Field experiment can be conducted in the laboratory or at the usual place where the final users normally 
perform the task. Conducting the experiment in the natural for the user environment increases external 
validity of experimental results. In this case it is possible to conduct the experiment without communicating 
to subjects that they are taking part in the study. When subjects are in their natural environment the 
experimenter normally cannot control their working conditions, information that is being used, the degree of 
communication among subjects and many other important aspects of external environment.  

The test of the incentive model in the field is a complex task. To obtain more reliable results of the 
experiment it is desirable to intervene in all the mentioned factors. However, the closer experimental 
conditions reflect the real environment, the more complex is the interpretation of the results. Thus, the 
experimenter is called to balance the eagerness for reliable results with the clearance of their interpretation. 
This stage faces the experimenter with a whole list of important design choices; each of them may have a 
dramatic influence on the outcome.  
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To sum up, field experiment is hard to conduct, as it is difficult to disentangle whether the obtained result is 
given by the parameter that is being varied or if it is caused by a combination of some factors that the 
experimenter does not influence upon. However, it is an important tool that permits to individuate 
complications that may rise during implementation of the system to real life environment.  

Field experiment may lead to different results compared to the results observed in preliminary laboratory 
experiments. This can happen for several reasons:  

• different subjects may behave in a different way;  

• environment can have an important effect; 

• the fact that subjects know that their behavior is observed and that they know what the experimenter 
is looking at can alter their behavior in the laboratory setting compared to the field.  

It is difficult, if not impossible, to study the effect of a single factor with the tools of only field experiment. 
The best strategy is a joint use of both laboratory and field experiments. Let’s consider, for example, the 
effect of communication among subjects on the overall performance. It is believed that communication 
increases performance in considered here tasks. By conducting only field experiment in the natural 
environment it is impossible for the experimenter to control for the degree of communication among 
subjects. Laboratory experiments may help to decide whether this factor is important for the concrete task 
and how to make best use of it in the concrete case (i.e., the ideal size of the group, the kind of 
communication, etc.). The field experiment is useful to address whether the platform is able to create 
conditions to induce communication on the desired level and whether it has an effect on the overall 
performance. 
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3 Design and Implementation 

While the previous sections deal with human contribution for semantic content creation (and tasks/objectives 
in ontology development) and with the development of supporting reinforcement mechanisms for (external) 
motivation, the third section focuses on methodologies to include users directly into processes of software 
development/tool design and the development of appropriate organizational structures for collaborative 
content creation activities. This inclusion of users in the development processes aims to increase the 
(internal) motivation of end users and to design needs-oriented tools for the tasks at hand. Since section 2.2 
focuses on an economic perspective on motivation, section 3 refers to a user-centered and practice-oriented 
perspective, mainly based on psychological, organizational and socio-cultural approaches. 

In the following we present methods that support user participation and can be employed for designing tools 
and implementing them in organizational contexts. There are different research paradigms that aim at 
enabling user participation in design process. The one paradigm is Participatory Design (PD), which focuses 
on user participation in design time. The second paradigm is End-Users Development (EUD), which aims at 
designing adaptable systems in order to enable users to participate in use time. Finally, the Integrated 
Organization and Technology Development (OTD) is concerned with organizational mechanisms (e.g., 
policies, incentives) or activities such as community development in order to promote user participation. 
Each of the paradigms has its associated methods and techniques. The methodology we suggest for 
INSEMTIVES integrates the ideas and methods from these paradigms. In the following we briefly describe 
each paradigm. 

3.1 Methods for Participatory Design 

If one is striving for technical tools for the support of user-driven semantic content creation, these tools 
should enable and encourage users to contribute to a semantic content authoring community. To ensure the 
necessary affordances of such tools, such applications should follow a user-centered approach and should 
integrate incentive models as reinforcement for participation. Besides game-theoretically derived external 
motivation/reinforcement mechanisms, we additionally focus on internal motivation of (potential) end users 
by involving them into our development processes. To develop software for the participation of end-users, 
we propose a participatory way  of designing these software tools, integrating potential users by 
participatory design methods. According to Horst Rittel: 

“The experience of having participated in a problem makes a difference to those who are affected by the 
solution. People are more likely to like a solution if they have been involved in its generation, even though it 
might not make sense otherwise.” (cited from [23], pp. 42) 

The Participatory Design (PD) approach was developed for the improvement of the participation of workers 
in software development processes and the cooperation between software developers and end-users ([4], [5], 
[42]). To support the dialogue and collaboration between designers/system developers and end-users, PD 
researchers developed methods which allow users to participate in IT development projects as experts of 
their own work processes. PD approaches combine design-by-doing methods, scenarios and different forms 
of prototyping (such as mockups, rapid prototypes), work organization games and ethnographic methods 
(e.g. [30], [15]). PD can lead to perceived legitimation of design decisions and a higher acceptance of tools 
by users. 

Participatory design workshops are essential for allowing developers, business representatives and users 
work together to design a solution. For example, Muller [52] suggested the PICTIVE concept. Following this 
concept, designers created mock-ups of the envisaged system on the basis of their knowledge about the 
application domain and the existing work practices. These mock-ups are discussed in the workshop to 
evaluate the questions of interest. Users that are expected to contribute to semantic content creation and 
ontology development (section 2.1) are invited to take part in direct evaluation of prototypes and discussion 
with software developers. Design workshops create an ‘in-between’ region which contains attributes of the 
environments of both participating groups, i.e. software designers and participants of the application domain. 
The workshops are documented on several media, video and audio recordings, pictures, and notes, as well as 
the ‘workspace’ created.  The major difference between rapid prototyping and PICTIVE is the fact that 
PICTIVE does not use computer technology that can be confusing to the non-technical participant. The 
computer layperson would be disempowered using the rapid prototyping method because of the technology 
involved in the design process. The result of this would be the user being forced to express their ideas 
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through the developer or designer [53]. See also additional participatory techniques such as the CARD 
technique [73], which refers to Collaborative Analysis of Requirements and Design. 

In addition, cultural probes can be used to allow users to articulate their experiences in their working 
contexts [27], [7]. Cultural probes are sets of simple artefacts (such as maps, postcards, cameras, or diaries) 
that are given to users for them to record specific events, feelings or interactions in their usual environment, 
in order to get to know them and their culture better. Cultural probes are used to uncover aspects of culture 
and human interaction like emotions, values, connections, and trust. Originally the cultural probes are playful 
artefacts that support an engagement of participants early in the design process. Over the last years many 
different probes variations were introduced (for an overview see [7]), including those called Technology 
Probe [40] or Infrastructure Probes [14], which enable users to document and reflect on their IT 
infrastructures. These probes would allow for a wider involvement of end-users than just using direct 
ethnographic observation or experiments as stand alone analytical tools. 

3.2 Methods for End-User Development 

Early PD approaches only deal with user participation in design time. Since not all potential users can 
participate in the design process, the effects of these PD methods are limited on those who actually 
participated. Some studies have shown that evolutionary and participative software development has to be 
supplemented by activities performed by end-users or local experts of the application environment ([35], 
[45]). The approaches of tailorable systems and End-User Development (EUD) aim to overcome this 
problem by designing highly flexible systems that enable users to participate during the use of the system by 
adapting and modifying the tools according to their needs/preferences ([45]). The main goal of EUD is to 
empower end-users to develop and adapt systems themselves, by design them to be easy to understand, to 
learn, to use, and to teach as well. 

Fischer and Giaccarcdi [24] suggest a meta-design framework to create socio-technical environments that 
empower domain experts to engage actively in the continuous development of systems. Meta-design defines 
and creates not only technical infrastructures for the software system but also social infrastructures in which 
users can participate actively as designers to shape and reshape the socio-technical systems through 
collaboration. Fischer et al. [23] present guidelines for using the metadesign framework to design socio-
technical systems. They are called metadesign guidelines and include recommendations such as: Support 
human-Problem interaction; Under design for emergent behavior; enable legitimate peripheral participation; 
share control; promote mutual learning and support; reward and recognize contributions; foster reflective 
communities 

To provide users with EUD-enabled IT systems, Lieberman et al. [45] discuss three main strategies: 
flexibility of technology, intuitive interfaces and appropriation support. With respect to social networks and 
online communities (e.g., open source software community), during the last years the participatory design 
discourse has paid more attention to collaborative, community-oriented design activities and to autonomous, 
self-organized initiatives by end-users. Kahler [41] and Pipek [60] suggest that EUD activities should be 
supported by the building of communities in which end users can effectively share their EUD-related 
knowledge and artefacts with their peers. In the INSEMTIVES project, ideas of EUD shall inform the 
development of tools and applications, especially the user interface design to allow for easy adaptation to 
users’ needs and the collaborative usage of semantic annotation applications. 

3.3 Methods for Integrated Organization and Technology Development 
(OTD) 

While PD mainly focuses on the design of artefacts, OTD focuses on the introduction, appropriation etc. of 
artefacts/tools into social practice and integrates organization development methods and community 
development. As described in sections 2.1 and 2.2 human contribution to semantic annotation tasks depends 
on collaborative efforts (e.g., processes of negotiation and consensus-building for ontology development in 
semantic content communities) and on the motivation of end-users to participate in these tasks. 

According to the insight that participation is a social and cooperative activity not for individuals but for 
groups of users, it has been argued that tailoring activities have to be embedded in an enabling and 
supporting “tailoring culture” ([38]). Historically the early approach of “Socio-technical Systems” (STS) 
tried to integrate social and technological development processes. The Tavistock approach of socio-technical 
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systems (STS) focuses complex organizational work design that recognizes the interaction between people 
and technology in workplaces [17]. Emery and Trist [17] looked upon organizations as an integration of a 
technical system and a human (social) system. According to their assumptions, it organizational success 
cannot be achieved by optimizing either the technical or the social system but to aim at a “joint optimization” 
of both of them, taking into consideration the social and psychological impact of technology on workers 
[18]. Since the 1960’s, the STS approach influenced very much the discussions on quality of working life 
and the Scandinavian school of user participation in system development ([58], [3]). Furthermore, STS was a 
very important source of inspiration for the discipline of Participatory Design (e.g., [6]).  

Despite the original focus on working environments, the STS approach is promising for a wide range of 
collaborative and technologically supported activities. Since semantic content creation and ontology 
development refers to collaborative efforts, a shared understanding of tasks at hand, and consensus-
building/division of labour in user communities, STS offers an integrated perspective for the support of 
social practices in semantic content creation (see sections 2.1 and 2.2). With its emphasis of the integrative 
focus on technological and social systems, STS can be seen as theoretical model preceding later approaches 
like the Scandinavian participatory design method MUST [43], [42] or the OTD framework presented in the 
following. 

The integrated approach of Organization and Technology Development (OTD) combines cultural issues, 
organizational development processes and participatory design concepts [67], [76], [65]. In accordance with 
approaches of organization development, the OTD framework provides orientation for analysis, planning, 
intervention and evaluation in software design and introduction projects in organizational settings. For the 
elaboration of the OTD approach in the early nineties, the PD-influenced, cyclic process model for software-
engineering STEPS has been adopted. End user-oriented activities of tailoring and the enabling frame by an 
established socio-organizational “tailoring culture” were considered to be important elements of a framework 
for participatory technology development within the broader context of integrated organization and 
technology development.  

The original OTD approach was based on theories on: 

• human activity and work psychological task analysis,  

• theories on organization development,  

• and evolutionary and participative models of software engineering and participatory design. 

Methodologically, OTD follows the paradigm of the action research approach, which was introduced by the 
social psychologist Lewin [44]. The approach focuses on intervention in real world systems to improve 
practice and it is typically conducted cooperatively by a combined team of practitioners and researchers. 
Although Lewin [44] suggested a three-step spiral process of planning, taking actions and collecting data 
about the results of the action, Figure 2 illustrates the cyclic character of the re-iterations in the action 
research approach by a four-step model. According to this model, action research is performed in a cyclic 
process of collection of data about the organization and its problems, presenting and discussing these data 
within the organization, planning of interventions to overcome the problem and performing the intervention 
within the organization. Afterwards the same steps are re-iterated: data about remaining problems are 
collected and so on [25]. 
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Figure 2: Action Research Cycle 

Overall, the action research paradigm can be described as a family of research methodologies, which focus 
on action (or organizational change) and research (or understanding) at the same time. It is based on an 
emergent process, which takes shape as understanding increases. Action research emphasizes direct 
professional-client collaboration and focuses on group dynamics as the appropriate basis for practical 
problem solving. Therefore, it usually combines participative and qualitative methods of analysis, planning, 
intervention and evaluation. Since action research is focused on understanding of practice, mainly 
ethnographic and descriptive methods are used. Concerning collaborative human contribution to semantic 
content creation, annotation tools should be tested/evaluated in the social practice of end-users, prototypical 
implementations would be introduced into usage practice and re-designed according to a critical evaluation. 

Integrated Organization and technology development (OTD) is defined as "the process of change of an 
organization in which organization and technology are designed and developed task- and needs-oriented by 
the members affected with integrated means: the organization members affected consider the existing 
problems, search and evaluate the problems’ causes, and negotiate a process of problem solving. OTD only 
takes place if and as long as the members affected are willing and able to define contents and course of the 
OTD-process and are taking part in immediately (...)" ([35], 311, translation by the authors). The OTD-
process is characterized by the concentration on parallel development of workplace, organizational and 
technical systems, on the management of (existing) conflicts by discursive and negotiative means, on 
immediate participation of the organization members affected, and on the concept of organizational margin 
([36]). 

OTD is focused on participation of organization members and users of technology and therefore uses 
participatory, ethnographic and qualitative methods for analysis and evaluation, e.g., interviews, participant 
observation, workshops. With regard to technology development, methods for participators design such as 
different methods of prototyping are applied. To test technical requirements, methods for usability testing 
(usability lab, video observation etc.) and semi-experimental questionnaire studies, based on scenarios are 
conducted (e.g., [77]). 

Based on these considerations and approaches, the OTD framework offers a process model for the design 
and introduction of groupware in a specific work system within an organization (Figure 3). 
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Figure 3: Process Model “Integrated Organization and Technology Development (OTD)” 

The OTD framework was applied to software development projects for virtual or online communities ([59], 
[64], [66]). When software systems are designed and introduced for non-traditional, more informal 
organizational structures (such as virtual social networks and communities), informal socio-dynamic 
processes gain more relevance. Especially if the design of work places is not the primary focus but processes 
of networking and community-building, theoretical concepts of social identification, trust-building and 
collaborative learning have to be analyzed with regard to their possible impact on community-ware design 
and introduction. 

Based on these concepts, the INSEMTIVES project will apply methods from PD, EUD and OTD for the 
development and design of user-centered tools for the participation of end-users in a semantic content 
authoring community. 
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4 Evaluation 

The goal of evaluation is to provide feedback in system development, thus supporting an iterative 
development process. Preece et al. [61] list four main reasons for conducting evaluation: (1) Understanding 
the real world. How do users employ the technology? (2) Comparing designs: which is the best? (3) 
Engineering toward a target: Is it good enough? (4) Checking conformation to standard. Does this product 
conform to the standard? Evaluation is an ongoing process. During the development of a product, it provides 
feedback whether the development is moving toward the desired requirements. After the product is finished, 
it helps to understand whether the final product satisfied certain standards or requirements [72]. 

In the context of INSEMTIVES, the evaluation is driven by questions about how well the design or 
particular aspects of it satisfy user’s needs. Some of these questions can be high-levels goals to guide the 
evaluation. Others may be much more specific. The design goals formulated earlier such as designing for 
usability, designing for sociability, etc. can be regarded as high-level goals. Each of them can be evaluated 
with respect to how well the design satisfies these general requirements. 

Since the project focuses on incentive mechanisms for users of semantic technologies such as annotation 
tools, evaluation in INSEMTIVES takes users’ needs as highly relevant criteria for requirements 
specification and evaluation of these applications. In particular, first, software engineers are designing 
applications and tools in context of the INSEMTIVES platform, and second, in three use cases existing 
platforms (like seekda! Web services search engine, TID knowledge management intranet portal and the 
PGP gaming applications) are further developed and re-designed according to the INSEMTIVES 
framework’s requirements. Therefore, evaluation studies conducted to test the usability of existing 
systems/applications and prototypes. Furthermore, in requirements analysis user needs are evaluated with 
respect to design requirements for prototyping and software development. All technical INSEMTIVES tools 
and applications will be developed in two design/re-design cycles. For both cycles evaluation of prototypes 
and revisions will be evaluated with regard to functionality, usability, sociability and motivational issues. 

There is a set of evaluation methods for user-centered testing/evaluation/validation of systems, which can be 
used through the entire life cycle of a product. In this section we present the most relevant methods, which 
can be applied in the context of INSEMTIVES to evaluate multiple concerns. 

We should note that in the literature the methods are clustered in different ways. For example, Preece et al. 
[61] summarized evaluation methods into four core evaluation paradigms (i.e., “quick and dirty” evaluations; 
usability testing; field studies and predictive evaluation). In contrast, Te’eni et al. [72] grouped the most 
commonly used methods into the following categories: analytical and empirical evaluations. The main 
difference is that analytical evaluations normally do not need evidence from users but rely on evaluators 
using structured approaches for inspections, while empirical evaluations draw conclusions based on 
empirical data, which can be qualitative or quantitative in nature. In this section, we group methods into 
these two categories and follow mainly to Te’eni et al. [72]. 

4.1 Analytical Methods 

Analytical methods are normally conducted by experts or designers to inspect potential design problems. 
Most of them do not need to involve users. There are several methods suggested in the literature (see [61], 
[72], [69]). In order to complement the experimental methods described in section 2.2 we will deploy a set of 
methods focusing specifically on software design, and in particular on the evaluation of usability/sociability 
of annotation tools. To derive new design requirements for software products according to users’ needs, we 
rely on methods that are explorative and hopefully lead to a richer understanding of the use practice of 
technical applications. 

We describe briefly the following commonly used methods: 

1. Heuristic Evaluation 

2. Guideline Review 

3. Cognitive Walk-Through 

4. Pluralistic Walk-Through 
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4.1.1 Heuristic Evaluation 

Heuristic Evaluation is an informal usability inspection method [56]. It is the mostly widely adopted method 
in practice due to its ease of application [72]. This evaluation is guided by a set of higher-level usability 
principles known as usability heuristics such as visibility of system status or user control and freedom. A 
group of evaluators (experts, developers, or even novices with some training) can evaluate whether user-
interface elements (e.g. menus, navigation structure) conform to the principles. The application of a heuristic 
requires first an adoption of a limited set of heuristics that are easy to understand and relevant to the product. 
Examples of heuristics and the description of the process of heuristic evaluation can be found in [56], [69]. 

4.1.2 Guideline Review 

Guideline Review method is guided by a set of guidelines which are derived from practical experience or 
empirical studies. Expert or designers check the conformance of the interface with the guidelines. Guideline 
review can consider guidelines for specific task or activities (for example, guidelines for navigation or for 
getting the user’s attention). This type of evaluation can be done in early and late stages of the development 
as well as for finished products (consult [69] for more). 

4.1.3 Cognitive Walk-Through 

Cognitive Walk-Through is a usability inspection method used to identify usability issues in a system or web 
site [56]. It focuses on how easy it is for new users to accomplish tasks with the system. A cognitive 
walkthrough starts with a task analysis that specifies the sequence of steps or actions required by a user to 
accomplish a task, and the system responses to those actions. The evaluators of the software then walk 
through the steps. As they do this, they try to answer the following questions [61]: (1) Will the correct action 
be sufficiently evident to the user? (i.e., will the user know what to do to achieve the task?) (2) Will the user 
notice that the correct action is available? (Can users see the button and menu items that they should use for 
the next action?) (3) Will the user associate and interpret the response from the action correctly? (Will users 
know from the feedback that they have made a correct or incorrect choice of action?). Data is gathered 
during the walkthrough, and afterwards a report of potential issues is compiled. The method can be applied 
early in the design phases to detect the problems early on so that they may be removed or fixed. 

4.1.4 Pluralistic Walk-Through 

Pluralistic Walk-Through is another type of walkthrough in which users, developers and usability experts 
work together to step through a task scenario, discussing usability issues associated with dialog elements 
involved in the scenario steps [56]. Each group of experts is asked to assume the role of typical users. The 
walkthroughs are done by following a set of steps (see [61]), which include the development of scenarios, the 
presentation of the scenario to the panel of evaluators, writing down the sequence of actions that the 
evaluators would take to move from one screen to another, discussing the documented actions. The benefits 
of pluralistic walk-through include a strong focus on user’s tasks. The approach also lends itself well to 
participatory design practices by involving a multidisciplinary team in which users play a key role. The 
pluralistic walk-through is limited to only a number of scenarios that can be evaluated. 

Finally, we should note that there are further analytical evaluation methods that we have not described here. 
For example, Te’eni et al. [72] refer to framework-based inspection such as using the Task-Semantic-
Syntactic-Lexical (TSSL) model and user-model-based analysis such as using the GOMS model to predict 
user’s behavior and performance during interaction with a system. Nevertheless, regarding the evaluation of 
prototypic semantic annotation technologies in INSEMTIVES we consider the above mentioned methods in 
context of usability test studies as being appropriate means. 

4.2 Empirical Methods for Investigation into Practice 

Experimental and field-experimental methods, as described in chapter 2.2, are generally used to test 
hypotheses, e.g., derived from game theoretical assumptions. With respect to actual usage practices in new 
social environments, we need methods capable of helping practitioners to generate context-specific 
hypotheses and assumptions. To derive this kind of hypotheses on user behavior, the appropriation and 
adaptation of annotation tools and generate assumptions that are grounded in users’ practice, we will apply 
mainly explorative empirical methods.  
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These socio-empirical and ethnographic methods are usually conducted in prototyping processes by 
involving users and collecting facts about users interacting with computers [72]. Data being collected can be 
either quantitative or qualitative in nature. Commonly used methods include: 

1. Survey or Questionnaire 

2. Interview studies including focus groups 

3. Lab experiment 

4. Field studies 

 

4.2.1 Survey/ Questionnaire 

Survey/Questionnaire is commonly used to collect quantitative data from a large poll of respondents. A 
survey may focus on opinion or factual data depending on its purpose. But all surveys involve administering 
questions to individual respondents [72]. A survey can be conducted in ways such as telephone, e-mail, or 
mail. The advantage of survey methods include being inexpensive and flexible to conduct, involving a large 
number of respondents, thus offering validity, reliability, and statistical significance; allowing anonymity of 
respondents, thus encouraging more candid and honest responses. There are also several disadvantages of the 
surveys: surveys cannot reveal the complex and or dynamic nature of certain phenomena. Respondents may 
sometimes unable to answers questions appropriately. Especially with regard to technical design 
requirements and prospective questions, large-scale survey studies are limited with regard to their internal 
and external validity. While internal validity is increased by hypothesis-based methods like experiments, the 
external validity can be increased by interview or field studies that go deeper into the details of the 
investigated subject of matter. 

4.2.2 Interviews and focus groups 

Interview is viewed as a “conversation with a purpose” between one or more interviewers and one or more 
interviewees. A focus group is a form of group interview where the interviewees a group of people that are 
selected to represent typical users [72]. Interviews can be open-ended (unstructured), semi-structured, or 
structured. They indicate the level of control the interviewers impose on the conversation by following a 
predetermined set of questions. Interviews can be productive if specific issues are addressed and discussed 
directly with the users. Interviews can also be costly and time-consuming, and they require skilled 
interviewers. Regardless of the structure of the interviews, all questions should be carefully thought out and 
presented. There are many guidelines for how to develop questions.  

In the INSEMTIVES project we will apply semi-structured in-depth interviews following collaboratively 
constructed interview guidelines. The interviews are recorded (mainly audio-recordings), transcribed by 
trained researchers and analyzed according to ex-post categories. In cases of usability studies of existing 
prototypes in INSEMTIVES the interview technique will integrate the observation of concrete user 
interactions with technological systems. These observation/interview sessions will be video-recorded and 
analyzed according to observation schemes by trained researchers. 

Individual interviews will be complemented by group interview and discussion settings which focus on 
specific design alternatives and solutions. These group interviews focusing on concrete design choices are 
going to be conducted as video-recorded focus groups.  

4.2.3 Lab Experiments 

Lab experiments allow evaluators to address specific aspects of design by manipulating a number of factors 
associated with the design and assessing the related user performance [72]. That is, some other factors can be 
controlled or excluded so that a better understanding of the issues at hand can be achieved. Lab experiments 
can be conducted on a system in different development stages, such as mock-up, and advanced prototype, or 
a finished product, especially if one aims at testing (verification vs. falsification) of particular hypotheses. 
Naturally, this kind of test can be fruitfully employed once the practice to be evaluated is in place and the 
main causal linkages between variables have been established. This is why, during the early stages of the 
project,  we will mainly apply ethnographic methods in the field that will allow us to improve the analytical 
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understanding of the situations encountered in the use cases and to better design the experimental stage of the 
study. 

4.2.4 Field Studies 

Field studies are conducted to observe and monitor the real users actually using the system in a real setting, 
i.e. in a normal working environment or the real field. Field studies can be valuable during the development 
as well as in use and impact evaluations [72]. Longitudinal data collection is possible by observing users 
over an extended period of time. Ethnographic observation attends to actual user experience in real-world 
situations with minimum interruption or intervention from the evaluators. Data may be collected by 
evaluators taking notes, recording with video or audio devices, or using computer logs. Several actual use 
episodes can be observed if necessary. Data analysis can be tedious and time-consuming. Depending on the 
data collected and evaluation goals, both qualitative (notes, video or audio data) and quantitative (logs) data 
analysis may take place. See [21] and [54] for more in depth description of field studies. 

The INSETIVES use cases offer appropriate research fields for the application of methods aiming at gaining 
a rich and deep understanding of use practice and the derivation of user-centered design requirements for the 
technological support of human contribution to semantic content creation (section 2.1). Therefore, field study 
methods will be preferred to lab experiments in the early stages on the INSEMTIVES project.  

4.3 General Guidelines for Conducting Evaluations 

With regard to our evaluation studies in INSEMTIVES we mainly follow the guidelines of the DECIDE 
approach. Preece et al. [61] suggest a framework (called DECIDE) to guide evaluation. Well-planned 
evaluations are driven by clear goals and appropriate questions. The DECIDE framework is used to guide 
evaluations according to the following checklist: 

1. Determine the goals 

2. Explore the questions 

3. Choose the evaluation paradigm and techniques 

4. Identify the practical issues 

5. Decide how to deal with the ethical issues 

6. Evaluate, interpret, and present the data 

Preece et al. [61] also recommend to do pilot studies which refer to a small trial run of the main study. The 
aim of a pilot study is to make sure that the plan is viable and that the procedure, the interview scripts, 
questionnaires, experiments, etc. are valid. In the INSEMTIVES project, usability testing of existing 
application with students and test users are designed as pilot studies for the later field studies in the use 
cases.  
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5 Conclusions 

In this deliverable we addressed the methodological issue of how to design and implement semantic 
authoring tools that motivate users to participate in semantic content creation. For this purpose, we described 
the basic activities of a comprehensive methodological approach, which include the analysis, design and 
evaluation of the tools. The activities should be applied iteratively and in an integrated fashion. For example, 
design and evaluation activities can take place within the analysis activity to support the understanding of 
user requirements. 

For the analysis activity we have presented several methods that can be employed to understand the 
requirements related to the users, the tasks and contexts. The design and implementation activities included 
methods for designing of tools as well as for implementing them in (organizational) contexts. Here, the 
Participatory Design paradigm provides different methods to include users in design time whereas the End-
Users Development paradigm provides methods for how to design systems that are adaptable and enabling 
users to participate in use time. In addition, the Integrated Organization and Technology Development 
provides methods for integrating technology design and the design of organizational mechanism (e.g., 
policies, incentives) or activities such as community development in order to promote user participation. 
Finally, for the evaluation activity several methods have been described to test a product through its entire 
life cycle, i.e., during its design (formative evaluation) as well as after the product has been finished 
(summative evaluation).  

The methodology we have suggested for INSEMTIVES integrates the ideas and methods from these 
paradigms. Yet, we do not claim that the list of methods for the activities is complete. We are aware of that 
there are a variety of other methods and also methods that may emerge during the research period of the 
INSEMTIVES project. Therefore, it is intended to include further methods and improve the integration of the 
methods at a later stage of the INSEMTIVES project. 
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