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Abstract

This document presents an initial version of a m@sfogical framework for semantic content authotiyg
end users. We first summarize semantic contentoauath tasks including typical instances and tasks i
which a human participation is required. The framdwintegrates methods for (requirements) analysis,
design and introduction of technological tools, @dtion and appropriation in the social/organizadio
practice and evaluation, keeping as central thblgno of user-involvement.

The deliverable focuses on a set of intertwinedsitat processes and their implications for orgaioral
practice. The main dynamic relationships betwe@sdlprocesses are identified, theoretical appraafcine
motivation support are introduced and an apprapriatthodology for processes of participatory desigh
integrated organization and technology developrasnpresented.

The presented framework allows for a) an analybiwark environments of a social nature in which one
aims to introduce annotating tasks and b) the octiwiu of a design process for the tools that serwe
vehicle for the tasks themselves taking the previawnalysis of the social and technological congesxan
input. These two phases are mirrored in the twivelables as follows: the deliverable D 1.2.1 cogall

of the elements that can guide the design prosteistly speakingwhereas the present deliverable D1.3.1
concentrates on the analytical steps that logiqakyede the design process. This approach stresafse-
chain outlook on the design process, clearly distinguishing lemls regarding motivation/participation in
the design processrictu senspyon the one hand, and motivation/participatiorugérs once the tool is in
place, on the other hand.

Naturally, we expect the reader to proceed itegftibetween the two layers that, as far as we @neearned,
can only be analytically separated but that argezhout simultaneously in the design practice. Whs the
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deliverable D.1.2.1 provides a comprehensive mettogital approach allowing for the analysis, desigad
testing of the tools which will be used in the casalies for semantic content creation tasks, dtigatable
D1.3.1 outlines a general framework which aimswatigg designers with respect to which design goals
requirements to be considered as well as allowlegntto map the analysis results into a possiblefset

solutions.
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Executive Summary

The success of the INSEMTIVES is highly dependentmmtivational concepts, which encourage users to
get involved in the process of annotating a hugewrnof unstructured information and generatingdval
ontologies for non-textual sources. Following Herb&imon we can distinguish between two types of
motivation: (a) the motivation to participate, tligthe willingness of a subject to take part irask, and (b)
the motivation to produce, that is the intentiorpgsform competently once he commits to the tasles€
types of motivations and incentives aspects areonty investigated within sociological and econaoahic
research with the aim to develop theories and éxgatal insights, but also within the more IT arabidn
oriented research, including those dealing with design of environments for online communities or
cooperative works.

The insights from previous IT and design reseaungiysst that enabling participation and motivatiagra to
contribute in online contexts require the desigrboth technical functionalities and social mechaniss

features of a system. In other words, the systeedsiéo be first of all usable, i.e. it should allagers to
work efficiently, effectively and with satisfactionin addition, the system should support socighilie. it

should invite and support its users to engage @mbkactivities online as well as offline. Yet, teeccess of
the users involvement in the process of conterdticne is not only dependent on the features otdbés (or

design artefacts) to be used, but also the desigreps that created such tools can have also dicagh

effect on the acceptance of such tools by the users

Therefore, we first summarize semantic contenttimedaasks and describe use case scenarios. Thien, t
deliverable describes methods for enabling useticpzation in design process and for evaluation of
designed artefacts with respect to the goals aqaneaments for motivating users to participate.

Whereas this deliverable provides a comprehensigéhadological approach allowing for the analysis,
design and testing of the tools, the deliverable3l1outlines a general framework which aims atigg
designers with respect to which design goals owirements to be considered as well as allowing tteem
map the analysis results into a possible set aftisols. We expect the reader to proceed iteratibetyveen
the two layers that, as far as we are concernedpnly be analytically separated but that are edrout
simultaneously in the design practice.
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1 Introduction

According to the Description of Work of the projdai.2.1 should focus on methodologies for semantic
content authoring, such as a detailed descriptfoth® process model (activities, participants aolkeg,
decision to be made, best practices and guidelines) a set of participatory design and integrated
organization and technology development methods3.Xkhould focus on an initial set of incentivedsis
and on guidelines for tool design, usability engimey and community support to foster the motivatd
users to engage and participate in semantic cooteation.

In other words, the task of D1.2.1 and D1.3.1 & tf providing a guide to incorporating into scdie
artefacts tools and solutions developed in theas@tiences with the aim of improving the leveleffort
exhibited by users in both ontology creation anguyation tasks, mainly by leveraging on different
motivation processes. This ambitious overall gaakpnts many challenges due to both the complekity
the task itself and to the heterogeneity of contidns that many disciplines can bring to this ipatar
application.

This general introduction will serve the purposepoésenting in an abridged fashion these challeagds
will also present the rationale for organizing thaterials between the two deliverables in theirsgne
arrangement. In this document, we first provideogarview of semantic content creation tasks. T,
describe those tasks that require substantial hwoatribution. Subsequently, we present and analyze
processes by which we can contribute to the desfighose tasks, taking their special features imseof

human motivation and commitment into account.

Generally speaking, our goal is to identify a sktreationships between different analytical kinofs
decision processes, located at different levels¢aa explain how software artefacts, and theiighesare
related to the social processes relevant to uaétsa focus on their motivation. We want to empbaghat
a special focus on decision processes does nossadyg imply an over-rationalistic approach. O th
contrary, our framework is based on the conceftoninded rationality [70], [47]. Our concept of dson
process implies all those informational, social aognitive limitations and biases that are incluiedhe
concept of bounded rationality.

When the interplay between artefacts and orgaoizas considered, three different sets of homogesieo
relevant decision processes need to be distingitistesign, adoption and use decisions. In thisgrapdn,
we will first describe individually these sets ofaikion processes, and then we will describe haseth
processes dynamically interact.

Design decisionsMost artefacts have to be conceived (either ioipli or explicitly), designed and
concretely produced. At this stage, several detésave involved, concerning, for example, the gargals
related to the use of the artefacts, the operdtioimations, and the interfacing modalities betweeiefacts
and potential users; in other words, these deasmncern all the physical, technical and operation
features of the artefact

Design decisions can take place both internallyextdrnally to the work process in which the aitefaill

be used. In both cases, design decisions have sis@ye influence on the activities. Sometimes this
influence can be very relevant — for example, wHegsign decisions put significant constraints orrsise
actions.

Adoption decisionsartefacts have to be connected with the actuakvaativities and operations. Only
artefacts that have been integrated within the vpookesses can be considered as organization&diyard.
Thus, a number of adoption or implementation denisibecome crucial for the change potential that
artefacts bring into the organization: e.g., decisiconcerning in which macro-area of activities @ntefact
will be used, in which work processes, in whichcfe operations, by which operators, in which watys
will be connected with other activities or othetegacts, and so forth.

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

Thus, use decisions are organizationally relevahonly for the obvious reason that they conceenatiual
actions within the organization, but also becaussy tare not always and not necessarily aligned with
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designers' and adopters' expectations. In manyscasers take use decisions that can be rathemydivie
from design and adoption decisions, although thheynacessarily and at least partially influencedhsm.
Indeed, we believe that it is very important tosider the alignment of users’ appropriations topdidm and
design decisions: the relevance of artefacts asctsting devices becomes more interesting, in
organizational terms, when the three decision mse® (design, adoption, use) become carriersfefelift —
and sometime conflicting - goals and expectatidimiaithe meaning of artefacts.

As we stated before, our approach focus on a setertwined decision processes and their implocetifor
organizational practice. Thus, even though desigisibns are usually taken by external and / aarivatl
engineers, adoption decisions are usually takemdoyagers and use decisions are usually taken kyevgor
and operators, every actor can make design ch@ifcasd when he influences the technical featufeth®
artefact), adoption choices (if and when he infeemnthe way the artefact is integrated with thekwor
processes) and use choices (if and when he acussdly the artefact), either in different momentsvan at

the same time. Our framework identifies the mainadyic relationships between those choice processes,
and it can be graphically summarized as in Figura the rest of this section, the letters withargnthesis
refer to the related elements of figure 1.

Heteronomy as a goal

B1 LTS f

: l—'( ARTEFACT \ .. Yo

| ) D 2.Use
3.Adoption e— 57 > ~ _7 ~—> choices
choices N e % hegotiation
f .................. i
A2 | Al X i
: C i
1.Design Autonomy as a goal

choices &—

Figure 1: The analytical framework

1. Design choicesDesigners conceive the artefact according ta teehnical knowledge, their goals,
their customers’ needs and requests. Design chdefse (Al) what we call the artefact’s core,
consisting of those elements of the artefact thatrmt directly connected to the users’ choices.
Design decisions also define (A2) what we calldhtefact’s interface, consisting of those elements
that are directly connected to the use choices.n/¢basidered jointly with other decision processes,
both types of design decisions are very relevantrganizational terms. First, they both are the
outcome of the designers’ interpretations of thgaaizational setting in which the artefact will be
used. It is important to explicitly consider this brder to avoid technological determinism:
technology does not "impact" on work processes ftoatside", since it is the outcome of specific
(bounded rational) choices. Second, the desigrceldhat define the artefact’s interface have a big
influence on actual users’ behaviour. Artefactigiface represents the "means" through which users
can appropriate the artefact; in other words, vegiusers constraints and opportunities about their
own work processes.

2. Use choicesUsers appropriate the artefact in work proceshesugh use decisions (C). More
specifically, use decisions enact what we callube-in-use, that is, the users’ interpretationsthad
cognitive filters defining “what is” the artefaadrfthe users. In every work process it is posdible
distinguish between rules and procedures thatemergted by actors that are directly involved & th
same work process (autonomous rules), and ruldsatigagiven or imposed by actors that are
external from the work process itself (heteronomouss) [63], [26]. Use decisions depend on
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subjective knowledge, goals, and values of indigidusers. Thus, the use-in-use depends directly
from use decisions, and indirectly from design siecis (crystallized in the artefact's core and
interface). However, the use-in-use depends alsaloption decisions.

3. Adoption choices.Adoption decisions influence the use-in-use by alesing users to enact certain
specific use modalities and interpretations (B&y by influencing the artefact’s interface and core
(B1). For example, managers often try to encougtain skills and abilities while discouraging
others, they require the users to have certairstgp&nowledge, they require the users to inputesom
kinds of information and not other kinds, and sahoThey can also influence directly the artefact’
interface by not allowing users (either formallyioformally) to access to certain parts or elements
of the artefact’s interface. Thus, the general gbat is implicit in adoption decisions is that of
introducing heteronymous rules in the structuringcpss.

These three choice processes can diverge in signifivays, and this divergence represents a vergriant
point. Indeed, different forces interact in a négain process (D), that can be either impliciteaplicit,
resulting in the actual, local and transitory stnual arrangements [63], [26], [49] of work process

As a whole, our framework emphasizes the complediatien role of artefacts between different decisio
processes, taking place at different analyticablewvith different time frames, by different kindkactors
and how they can be shaped by, and interfere whiiy belief systems. Defining mechanisms such as
motivation and implicit and explicit incentives arearly a central part of this goal.

As a methodological framework we introduce the apph of Integrated Organization and Technology
Development (OTD), which is based on an actionaes$eperspective and offers a process model far tha
analysis, design, adaptation/appropriation anduawi@in of socio-technical systems.

As we have just seen, we are not examining merekysign process allowing for the incorporation aihe
received wisdom into technology; rather we havetdis& of proposing a methodology that encompasees t
ability to a) analyze any work environment of aigboature in which one aims to introduce annotatin
tasks; b) conduct a design process for the toals ghrve as vehicle for the tasks themselves tatkiag
previous analysis of the social and technologicatext as an input.

These two phases are mirrored in the two delivesa@$ follows: the present deliverable D 1.2.1aiostall
of the elements that can guide the design procasstly speaking”, whereas the sister deliverdble3.1
concentrates on the analytical steps that logigalgede the design process.

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

The rest of the document is organized as follovestiBn 2 presents the analytical dimensions precgitie
core design process. Section 3 presents the caigndprocess and its sub phases; section 4 détails
diagnostic tools associated with the design proakswing for an evaluation of the results attain8dction
5 closes with some conclusions and a link to D1.3.1

© INSEMTIVES consortium 2009 - 2012 Page 9 of (31)



INSEMTIVES Deliverable D 1.2.1

2 Analysis

In this section we present a set of analytical iwmations that should be made at a design stather@gards

to human involvement into semantic content creat\de start with the analysis of the need of human
involvement in a semantic content authoring. Weedles the semantic content creation tasks andyfbee af
contribution humans should provide. Next, we cosmsitbw to promote human contribution in these tasks
We present game theory — an analytical tool useddmnomists to study incentives in different sgtin
While D.1.3.1. focuses mainly on an initial setintentive models and guidelines to foster the users
motivation to engage and participate in semantitartt creation, in section 2.2.1 we explain whajdme
theory. We present how this tool can be used tdyamaand design incentive system for distributed
production settings (the typical setting of sen@antntent creation tasks). Analysis provided byttwds of
game theory is normative and is done under somerdtieal assumptions. There is a need to test
recommendations obtained by game theory. In segtd2. we present laboratory and field experiméras
are used testing game theoretical recommendafldns testing is an integral part of the design psscwith
the tools of game theory as during experiments aleviet of details that are not included in theegah
game theory concepts are collected.

2.1 Semantic content creation: human contribution and se cases

In this section we provide an analysis of the nimgiortant semantic content creation activities \utiaaily
refers to two different activities:

* To develop ontologies and other semantic basedepbnalizations (e.g. partonomies, taxonomies,
classifications), to modify, evaluate, align andlge them

* To populate ontologies adding instances or taggangpus resources.
In both these activities, human contribution i®sgly required.

Following, we first provide an overview of of semiancontent creation tasks and we describe those th
require substantial human contribution.

Ontology designates an explicit specification ahared conceptualization that holds in a particodentext
[28], [29]. In other words, ontology provides anpkgit conceptualization, which describes semanats
data, providing a shared and common understanding domain. Creating and developing ontologies
requires domain expertise and the ability to capthis knowledge in a clean conceptual model. \{&rio
tools have been developed to help people in crpatmanually, or semi-automatically, categories,
partonomies, taxonomies, and other organizatioel¢ewf ontologies. Behind these tools and techrdgue
different (domain-independent) approaches and mdethere used to develop numerous heterogeneous
ontologies [11].Some methodologies are designedafteam-oriented approach, i.e., a team of ontology
engineers and domain experts produce an ontologweler, as presented in [28], 7 out of 17 toolsdnee
user intervention throughout the entire procesgaB be run semi-automatically, and only 2 are fully
automated. As such, and despite existing semi-aatemmapproaches of ontology creation, alignmerd, an
evolution, it remains a costly and time-consumingnan-driven process, whereas other approachessugge
that ontology building is performed within a comrityrof contributors in a collaborative fashion. $hopic

is also well described in “D2.1.1 Report on singéer and communitipased annotationsstate of the art,
requirements and specification” provided by thggmbmembers for month 6.

The alignment of heterogeneous ontologies is regamms one of the major challenges for making the
Semantic Web a reality and semantic technologiescaess [16], [20], [19], [57]. There is a wide garof
algorithms that aim at semi- or complete automatibtihe mapping tasks, but ontology matching cayebt

be done fully automatically [19], [21]. Many appocbas attempt to develop automatic ontology matching
tasks, but only very few can run automatically. Mokthe ontology alignment tools require the husian
involvement to either provide training data, defindes to carry on mappings, or give feedback an th
suggestion of the system.

Ontology evaluation aims at providing a criticattiaical judgment on the quality of the ontologyisita
very broad topic, and so far, no fully automatiprgaches have emerged and semi-automatic approahes
rare [8]. In its nature it is still human-drivers & has to evaluate what a human user initialpvjgted in the
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conceptual modeling phase. As explained in [711],[8nly few methods, which support automatic anise
automatic evaluation, are available (i.e. OntoCl&amLexon).

Concluding, ontology building, alignment and evéilua are mainly human-driven tasks. Even if autoomat
support is partly possible for collecting relevaetms for ontologies or proposing properties tooeqmts

derived from semi-structured knowledge corporakffohomies), the final modeling decision is mairallgen

by human actors.

The population of ontologies is a task within tleenantic content creation process as it links atisaad
concrete knowledge. It usually refers to the asdimei of instances (resources) to ontology concepteore
easily to the annotation or tagging of resourcé® fhgs might refer to concepts of ontologies,quantnies,
taxonomies, or simple classifications. This knowkedacquisition can be carried on manually, semi-
automatically, or fully automatically.

There is a wide range of approaches that propaseagomatic annotation of text: most of the apprees
make use of natural language processing and intfamextraction technologies. These already haleng
tradition and reached a good level of maturity. retleough they require training, a large share efwiork
can be automated [62], [75]. The nature of semaanticotation of text is not easily defined because i
requires training but can then continue autononyoudlie to time-consuming training activities (whiish
required in the first place or when domains cordirsly evolve), semantic annotation requires sulistan
human contributions [62], [75]. Summing up, semardnnotation of text is advanced and allows for
automation in many cases but requires a substamialint of training by human users.

The situation is slightly different with the annid® of multimedia content. A large share of appiees
aims at extraction of low-level semantics (suclsiagple annotation or tags that refer only to taxoigs or
cloud keywords). However, the real challenge ispgiwvision of high-level semantics, i.e., semantatent
descriptions. This can only be done to a limiteteets e.g., by applying machine learning with atieat
focus for a specific domain. Approaches for theadation of media objects, be that manual, semivaat

or automatic ones, aim at closing the so-calledn&@#ic gap”, i.e., the discrepancy between lowdleve
technical features, and the high-level meaningibgafeatures a user is typically interested in. &lor
precisely semantic gap means the difference betwhkerreproducible and computational representaifon
knowledge in a formal language (e.g. programmimglege) and the ambiguous formulation of contextual
knowledge in a powerful language (e.g. natural Uegg). For practical application, any formal
representation of real world tasks requires thestedion of the contextual expert knowledge of an
application (high-level) into the elementary angroglucible operations of a computing machine (lewel).
Since natural language allows the expression &bktagich are impossible to compute in a formal leage
and existing approaches aim at a high degree ofraiton, only a limited number of specific domaamsl
types of media are automatically translated [Fijthe following table, we describe some of the getic
content creation tasks and the type of human darttoin is required to fulfill them. In some relevaases,
we describe the concrete case study in which sagih ¢an be applied. A More in depth analysis o&cas
studies will be reported in the deliverables: Db.26.2.1, and D7.2.1 planned for M20.

Table 1: Semantic content creation tasks

Name Description and Objective Human Use Case Summary
Contribution
Ontology The activity of ontology Largely human- The ontology is a shared
Development development aims at driven. conceptualization and it usually refers fto
producing conceptual models a specific domain. In that case, domain

The activity includes various| Only the collection | experts and knowledge engineers can
sub-steps (see below). The | of very standardized| build and maintain the information
outcome is a model of terms and definition | system and the respective ontology (elg.
varying expressivity (heavy-| of class hierarchies | Telefonica OKenterprise).

vs. lightweight ontologies) | can be automated. | The ontology is built by an open

depicting some domain of community (e.g. on the Web) as a
interest. Depending on the collaborative effort (cf. Wikipedia or
setting the activity can be myOntology).

carried out individually, in an
organized or in an open
community.
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1

The ontology development task can be divided inynsauttasks which might reflect one or more ontology
creation methodologies. In this deliverable we hastepted the very famous methodology developed by
Noy and McGuinnes called “Ontology Development 1@tailable atttp:/protege.stanford.edun this
methodology the following tasks have been iderdifdetermine the domain and the scope of the agyolo

making use of competency questions, consider rgussiisting ontology, enumerate important terms in
the ontology, define the classes and the clasaraigy, define the properties of classes—slotsnddtie
facets of the slots, create instances. These saskdescribed in the table 2.

Table 2: Semantic content creation tasks: Ontologevelopment 101 steps

(o]

Name Description and objective Human contribution
Description of | This task results in a thorough The domain and scope (requirements, motivating
Domain and description of what the ontology is scenarios) of the ontology must be defined by ane
Scope expected to cover. It outlines the more human actors.
domain, scope and aim of the ontology
and lists the intended uses and users.
Competency This task can be seen as a continuationThe formulation of informal or formal competency
Questions of the previous one: competency guestions is complex and requires a deep
guestions are a means to further specifyunderstanding of the whole project, which can be
the domain and scope of the ontology | hardly done automatically.
and to evaluate the ontology in a later
stage. They capture the queries that the
ontology is expected to answer based jon
the identified usage scenarios.
Re-use of Based on the state of the art (D1.1.1),| Discovery of suitable ontologies can be performed
Existing automation support for the re-use of | automatically. The selection of re-usable ontolsgig
Ontologies existing ontologies seems feasible wherand the actual re-use rely on human input.
searching potential re-use candidates.
Collection of From a corpus of knowledge Given an appropriate corpus that can be used ffor

Relevant Terms

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

extraction, automation is possible. The final sibec
hand check of relevant terms must be done by a hu
actor.

man

Typing of Terms

This task answers the question kadrea
term should be modeled as a concept,
individual, a relationship, or an attribut

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

Building a The goal of this task is to define the Building a hierarchy requires human input at Idast

Hierarchy class hierarchy (is-a relationships). validation purposes.

Define This task includes the definition of The definition of properties can be supported by

Properties cross-taxonomical relations, as well a§ automatic methods, however to a less extent than|th
attributes further describing a concept| definition of the class hierarchy.

Define Axioms Defining axioms involves specifying | Extending an ontology with axioms requires a human
precise logics-based rules, such as author.
cardinality constraints, disjointness, et¢.
that apply to concepts.

Create The creation of instances is also referre@he distinction between classes and instancesys ve

Ontological to as semantic annotation or ontology | specific and requires the human in the loop.

Instances population: see below.

Documentation The documentation of an ontologynis pOntology documentation is heavily human-driven, jas
essential component of ontology it refers to decisions made during the engineering
engineering to facilitate maintenance | process by the participants.
and re-use, and to ensure a smooth
operation of a collaborative process.

Ontology This activity aims at aligning different | Tools are all designed for automation, but the

Alignment ontologies in order to enable data majority required human contribution.
integration.

Ontology This activity aims at providing semi- Learning tools are automatic or semi-automatic

Learning automatic support when creating, (requiring human intervention). Activities around
extending, and maintaining ontologies| learning are human-driven.
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Ontology
Evaluation

This activity produces an assessment
an ontology and validates its complian
with the requirements initially specified

bfSome aspects can be evaluated automatically.

cédowever, whether an ontology is suitable to be us

.in a domain can to a large extent only be evaluhye
a human actor.

D

|oN

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
system.

User searches for documents/text and provides
annotations to the found resources.

User annotates existing content.

Py

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 annotat
User finds existing content and annotates it.

User changes annotation of a file.

User searches content and annotates found files.

eS|

As we can see from the table, there are many tgpdsiman contribution which are required to fulfill
semantic content creation tasks. Some of thess taskcarried on in the semantic content creatioogsses
of the three case studies, and will be analyzedrdety the task matrix described in D1.3.1.

2.2

Distributed Production Settings

Economists’ Tools To Analyze and Design Incentive yStems for

In this subsection we present methodology that @nists use to address problems in which incentives
involved. Incentives are any factor (financial @anrfinancial) that enables or motivates a particataurse

of action, or counts as a reason for preferring drace to the alternatives. Ontology building aedhantic
annotation requires significant human contributibhe best technology is worthless if no one useBhitis,
there is a need to motivate human users to comgritiuthe process of semantic content creation. €&sam
theory is a standard economic tool for the analg§isituations from the point of view of incentivéd/e
briefly explain what game theory is and how it dsnused for design of incentive systems for semanti

content authoring

in section 2.2.1.

The result of the design process with the use afegtheory is a simplified representation of a idal
situation. It includes a set of recommendationsuatite rules and actions for participants. Gamerthes a
useful tool for the analysis of interaction amondividuals. However, game theory is a mathematioall
and provides theoretical predictions. It puts gjroequirements on abilities of people to predidioas of
their game partners. Not always theoretical reconttagons suggested by the game theory framework
obtain good results in their application to realltyis necessary to test the recommendations denstand if
they suite the concrete real case.

In economics the test of game theory is performitld @xperiments. A group of people is asked toqrenfa
task following experimental rules. Experimentalifiserves actions and behavior of experimental stghje
and compares outcomes of the experiment with eggemtitcome predicted by the game theoretic solution
concept. Experiments provide an important insigid ihuman behavior in a representative situati@ th
often can be extended to a more generic case.clipge2.2.2 we present two types of experiments$ tha
economists use to test game theoretical predictiaheratory and field experiments.

221

Game Theory

Game theory is a widely used tool in economicsttamys behavior of individuals when more than one
individual is involved and there is strategic ingpendency. In these situations individual recaggithat
payoffs that are received depend not only on thglaiactions of the individual but also on the @usi taken

© INSEMTIVES consortium 2009 - 2012
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by other individuals involved in the situation. Téfre, the best action to be undertaken may deperitle
actions already taken by other individuals, actittrag individual expects that others may take tioas that
may be taken by other individuals involved in tlo@text.

From the point of view of game theory semantic eohtcreation is classified as a task in which mldti
individuals are involved and that is characteribgdtrategic interdependency. The success of tradion of
semantic content largely depends not only on thaityuand quantity of a single contribution of aglie
user. A vital importance in this task belongs te tollective effort of each single user. Althouglttnical
aspects are significant for the realization of pieject of content creation it is crucial to prazidorrect
incentives to the individuals involved in the task.

“A game is a formal representation of a situatiormihich a number of individuals interact in settioiy
strategic interdependency” as it is defined by [4Bje following features define situation of stgate
interdependency:

* The players: who is involved in the situation
* The rules: who moves when? What do they know wheyn move? What they can do?
* The outcomes: for each possible set of moves vgithki outcome of the game?
» Payoffs: what are the players’ preferences oveotheomes of the game?
For example, let’s consider a simple game of mgetirNew York:
Players: Tow players, Mr. Thomas and Mr. Schelling

The rules: The two players are separated and caonomnunicate. They are supposed to meet in New York
at lunch but forgot to specify the place. Each #hdecide where to go (each can make only one ehoic

Outcome: If they meet each other, they will enjagleother’'s company at lunch, if not they mustadane

Payoffs: They each attach a monetary value of 1llard to the other's company at lunch (their pé&yafre
100 dollars if they meet, 0 otherwise).

In this example, players’ interests are completdigned. They simply need to coordinate their axito
obtain the preferred outcome, meeting each othelufech. Nevertheless, each player’'s payoff depemds
what the other player does. Game theory studieshalewset of situations that involve strategic
interdependency, games that range from pure cotdlicooperation.

In game theory, the solution of the game, the gmtutoncept, is a formal rule for predicting hove thpame
will be played. These predictions describe whichtsgies players will adopt, therefore predicting tesult
of the game.

By the design of incentive system we understaneldpment of a game by playing which players reaeh t
desired by the designer outcome as equilibriumhefgame. To develop such a game we need to define
players, rules, outcomes and payoffs of this game.

Game theory provides a simplified representatiorthef problem that permits to indentify main agents
involved in the situation, rules they are followiagd their motivation to complete the task. Thiprapch
permits to classify seemingly unrelated situation® general classes of problems and to provide
recommendations in each single situation. Correcognition of the concrete situation in game theore
terms permits to design incentive structure thatanall players do their best to complete the task.

Therefore, designer needs to analyze the situatidvand. It is important to define which the parterse of
the process are. Very often the set of playersraled of the game are defined by the project froevery
beginning and it is impossible to intervene by aiag these components of the game. In this cage it
crucial to obtain correct description of the exigtsituation and its classification.

Frequently, the design of the incentive system amgsstart from zero but there is already a platfthat is
functioning. Also in this case the first step tkeas to analytically describe the game that i®ined, define
the players, their set of actions and payoffs thaly assign to possible outcomes. Departing froim th
description of the game the action is made to aehikesirable game solution.

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

Design of incentive system in game theoretic tgprasides a theoretical concept of the game thatsgmts
the analyzed situation in general and the solutmit. Application of this concept in real life neiges
providing a whole set of details that are not ideld in the general concept that can be studiedtaitis of
game theory. Dealing with this creates complicationat foreseen by standard tools of game theorngoha
these complications several tools are availabthdalesigner.

Once the incentive structure is developed a goedtize suggests testing it with real people beftye
implementation on a large scale. Two approachegemerally used to address this task. Both of trefer
to experimental testing of the incentive design.

The first approach permits testing incentives’ &ee in a controlled environment of laboratorytiggt In

this case experimental subjects are invited to ldi®ratory. They are presented with a simplified
representation of the problem, i.e., they are astigilay a game that is characterized by the ruesomes
and payoffs as defined by the designer. At thigesiaiis possible to discover that, when faced it|ame,
subjects may behave in a different way compareshat was expected by the designer. There can be som
problems with it:

» The game was defined in a wrong way. In this chsalesigner needs to step back and, based on the
observed behavior, to re-define the game thatiigtstudied

» The game was defined correctly but the outcomehef ihteraction of experimental subjects is
different from the solution concept. There are salvsituations in which behavior of real people
leads to a different solution concept comparechéodne provided by the theoretical predictions of
the model. It is important to study behavior of jsats in similar experimental settings at the desig
stage.

Experimental subjects can be every kind of indigiduthat are considered suitable for the complediaine
experimental task. Normally, these subjects argeausity students, but they can also be real usketheo
system that are involved in the task of conterdittoa@ under analysis.

The task that subjects are asked to perform duhegxperiment can be the real task for which tbdehis
designed or it can be a simplified representatibthis task. Using the real task is more desirdbtethe
experiment. If the incentive model is developeddgilatform aimed at general public that is notezted to
have prior knowledge for contributing to the tasks recommended to use the real task in the @xeet. In
this case the experiment not only tests the ineemtiodel but also provides a test of the portgleneral.

In some cases the aim of the experiment does loot Hie use of the real task. For example, if tine af the
experiment on meeting in New York game discussedieean the section is to study the role of
communication and the extent of interpersonal kedgé in solving coordination problems, it is better
avoid making people actually meet in New York. ¢a&t, experimental subjects, that do not know each
other, meet in the laboratory. Their task is toad®one of the proposed meeting places in a wayatch

the choice of a randomly assigned to them partgoerimental conditions control for communicatiorda
interpersonal knowledge. In similar cases the empmit allows testing subjects’ performance under
proposed incentive system. However, this experimantot provide a reliable test of the portal dsjexis
may not possess necessary knowledge for using it.

It is advisable that experimental subjects are rdegfor their participation in the experiment [[B9]. This
reward should be based on their performance dufiegexperiment in accordance with the developed
incentive scheme. The easiest form of reward isern@tbenefit that can be translated in cash oeroth
similar payments. It is possible that the main congmt of the incentive scheme is non-materialhis tase

it is important that the experiment matches thennfieatures of this scheme.

Experiments in the laboratory are a relatively loogt tool for the first testing of the system afentives. In
a controlled setting of a laboratory it is easyfitee-tune the rules of the game, the structuretiategic
interaction among players, explore reaction toctienge of the outcome structure or its magnitude.

Experiments in the laboratory are an important foolhe first test of the incentive system. Theymit, if
needed, to test the influence of a chosen setraipeters on the whole system in a controlled enunent.
However, laboratory experiments simplify real Iéi¢uation too much. Experimental task may be aréfi
compared to the real task or it may not completeflect the nature of the real task. It may be isgilole to
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collect as many experimental subjects in a laboyagperiments as it is required in a real lifdingt Field
experiments help to address these problems.

A second approach to testing incentive design sdfefield experiment. Field experiment is aimedaobve

the problems present in laboratory experimentstdu@eir artificial nature. It permits to test theentive

model in an environment that captures importantadtaristics of the real world. The extent to whibk

field experiment brings the test closer to a lie¢tisg can be classified based on Harrison and (Ri3D4)

[34]. This survey lists six factors that determthe field context of the experiment: the naturéhef subject
pool, the nature of the information that the sutgdaring to the task, the nature of the commoditgt (
applicable in our case), the nature of the task, rthture of the stakes, and the environment in twttie

subjects operate. These factors are interconnacigdan all be present in the field experiment.

A first step towards to the real environment is bt of the incentive model with subjects that b final
users of the platform, for whom the incentive dsnoe was designed. These subjects are believedsteps
more information and skills related to the task pamed to volunteers in the experiment, especiélthe
platform is case specific as in the case of cotpguartal.

When a new tool is developed and is being introduoehe existing environment, it is a natural &may to
involve the most active part of the population itsrtesting. An obvious advantage of doing so & this
easier to motivate these individuals to participatéhe test. However, what works with the mostivaied
part of the population may not work with the rekitoMoreover, the fact that subjects are inforntiealt they
are taking part in an experiment may be an impoftartor and alter their behavior. It was demoretiahat
awareness of being part of the research at a wgpriace makes people feel more important and tlgereb
makes them improve their performance [2].

Therefore, for the best outcome of the experimeistadvisable to randomly select experimentaligigants
from the existing pool of future users. Experimastially compares several treatments. It is importtaat
during the experiment people assigned to diffetezdtments do not communicate to each other. These
requirements are satisfied when the test is peddmmith subjects that do not know each other aryg #re
located in different places. This condition is mdten the platform is developed for general pubhd a
prospective users of the platform do not commueieaid do not know each other. In this case it ssibte
to randomly select subjects from the pool of emiptor future users. It is harder to meet theseireqents
when the platform is developed for people that wiodether before the experiment takes place, tikihé
case of corporate portal. Individuals assigneditiereént treatments may communicate to each other a
alter their behavior. This problem can be avoidggérforming the test in laboratory setting buthis case
subjects know that they participate in a test.

In the field experiment’s testing of incentive mbdebjects may be faced with the real platformvidiich
the model is developed and perform the real tasknis case the outcomes of the experiment mayubdal
testing of the platform with real users and testifighe incentive model. When the real task is ugeithe
field experiment it is important to evaluate theules taking into account both sides of the test.

In the field experiment subjects are rewarded atogrto the incentive system that is being tes#ten
subjects are faced with real task in the experiniers possible to test also non-material aspettthe
incentive system. However, if the experiment isdtaried in the laboratory and incentive system sebla
exclusively on non-material rewards, there is adnte present subjects with some tangible reward to
motivate their performance in the laboratory. Tddslitional reward may alter subjects’ behavior.

Field experiment can be conducted in the laboratorat the usual place where the final users ndymal
perform the task. Conducting the experiment in nla¢ural for the user environment increases external
validity of experimental results. In this casesitpiossible to conduct the experiment without comioaiimg

to subjects that they are taking part in the studfhen subjects are in their natural environment the
experimenter normally cannot control their workzanditions, information that is being used, therdegof
communication among subjects and many other impbaspects of external environment.

The test of the incentive model in the field is @nplex task. To obtain more reliable results of the
experiment it is desirable to intervene in all timentioned factors. However, the closer experimental
conditions reflect the real environment, the mooenglex is the interpretation of the results. Thig
experimenter is called to balance the eagernes®liable results with the clearance of their iptetation.
This stage faces the experimenter with a wholeoligmportant design choices; each of them may rave
dramatic influence on the outcome.
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To sum up, field experiment is hard to conduct &sdifficult to disentangle whether the obtainedult is
given by the parameter that is being varied ot isicaused by a combination of some factors that t
experimenter does not influence upon. However,sitan important tool that permits to individuate
complications that may rise during implementatibthe system to real life environment.

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

» different subjects may behave in a different way;
e environment can have an important effect;

» the fact that subjects know that their behaviaiserved and that they know what the experimenter
is looking at can alter their behavior in the ladiory setting compared to the field.

It is difficult, if not impossible, to study thefett of a single factor with the tools of only fieéxperiment.
The best strategy is a joint use of both laboratorg field experiments. Let's consider, for exampihe
effect of communication among subjects on the dvg@erformance. It is believed that communication
increases performance in considered here taskscdBylucting only field experiment in the natural
environment it is impossible for the experimentercontrol for the degree of communication among
subjects. Laboratory experiments may help to dewaidether this factor is important for the concristek
and how to make best use of it in the concrete ¢ase the ideal size of the group, the kind of
communication, etc.). The field experiment is ubkdfu address whether the platform is able to create
conditions to induce communication on the desireekll 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 contitim for semantic content creation (and taskskibjes

in ontology development) and with the developmdrdupporting reinforcement mechanisms for (extgrnal
motivation, the third section focuses on methode®do include users directly into processes ofwsoe
development/tool design and the development of @pfate organizational structures for collaborative
content creation activities. This inclusion of sen the development processes aims to increase the
(internal) motivation of end users and to desigedseoriented tools for the tasks at hand. Sinceose2.2
focuses on an economic perspective on motivatiectjian 3 refers to a user-centered and practietad
perspective, mainly based on psychological, orgditimal and socio-cultural approaches.

In the following we present methods that suppoer ysrticipation and can be employed for desighirads

and implementing them in organizational contexteer&€ are different research paradigms that aim at
enabling user participation in design process. diee paradigm is Participatory Design (PD), whictufes

on user participation in design time. The secondgigm is End-Users Development (EUD), which aims a
designing adaptable systems in order to enables useparticipate in use time. Finally, the Integcht
Organization and Technology Development (OTD) imocewned with organizational mechanisms (e.qg.,
policies, incentives) or activities such as comriuievelopment in order to promote user participati
Each of the paradigms has its associated methodstemhniques. The methodology we suggest for
INSEMTIVES integrates the ideas and methods froeséhparadigms. In the following we briefly describe
each paradigm.

3.1 Methods for Participatory Design

If one is striving for technical tools for the suppof user-driven semantic content creation, thests
should enable and encourage users to contribtaestamantic content authoring community. To endwee t
necessary affordances of such tools, such apgitathould follow a user-centered approach andighou
integrate incentive models as reinforcement fotigipation. Besides game-theoretically derived mdé
motivation/reinforcement mechanisms, we additigndcus on internal motivation of (potential) enseus
by involving them into our development processeas.dévelop software for the participation of endrase
we propose aparticipatory way of designing these software tools, integratingeptiél users by
participatory design methods. According to HorgteRi

“The experience of having participated in a problemakes a difference to those who are affected &y th
solution. People are more likely to like a solutibthey have been involved in its generation, ebhengh it
might not make sense otherwisécited from [23], pp. 42)

The Participatory Design (PD) approach was develdpethe improvement of the participation of waike

in software development processes and the cooperatitween software developers and end-userg%]4],
[42]). To support the dialogue and collaboratiotwaen designers/system developers and end-users, PD
researchers developed methods which allow usepaticipate in IT development projects as expefts o
their own work processes. PD approaches combingrdbg-doing methods, scenarios and different forms
of prototyping (such as mockups, rapid prototyp@g)rk organization games and ethnographic methods
(e.g. [30], [15]). PD can lead to perceived legétran of design decisions and a higher acceptahteots

by users.

Participatory design workshops are essential flowahg developers, business representatives ant use
work together to design a solution. For examplellddy52] suggested the PICTIVE concept. Followthis
concept, designers created mock-ups of the endsaggtem on the basis of their knowledge about the
application domain and the existing work practicEeese mock-ups are discussed in the workshop to
evaluate the questions of interest. Users thateapected to contribute to semantic content creadiomh
ontology development (section 2.1) are invitedatcetpart in direct evaluation of prototypes anawuision
with software developers. Design workshops creat8rabetween’ region which contains attributestloé
environments of both participating groups, i.etwafe designers and participants of the applicalimmain.
The workshops are documented on several mediap @dé audio recordings, pictures, and notes, dsasel
the ‘workspace’ created. The major difference leetwrapid prototyping and PICTIVE is the fact that
PICTIVE does not use computer technology that carcénfusing to the non-technical participant. The
computer layperson would be disempowered usingapiel prototyping method because of the technology
involved in the design process. The result of thaild be the user being forced to express theiasde
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through the developer or designer [53]. See algtitiadal participatory techniques such as the CARD
technique [73], which refers to Collaborative Arsagyof Requirements and Design.

In addition, cultural probes can be used to allosers to articulate their experiences in their wagki
contexts [27], [7]. Cultural probes are sets of@arartefacts (such as maps, postcards, camerdsres)
that are given to users for them to record speeifients, feelings or interactions in their usualiremment,

in order to get to know them and their culture dretCultural probes are used to uncover aspeatsltfre
and human interaction like emotions, values, cotimes, and trust. Originally the cultural probes pfayful
artefacts that support an engagement of particspeatly in the design process. Over the last yeansy
different probes variations were introduced (foraverview see [7]), including those called Techgglo
Probe [40] or Infrastructure Probes [14], which l@eausers to document and reflect on their IT
infrastructures. These probes would allow for aewithvolvement of end-users than just using direct
ethnographic observation or experiments as stamekanalytical tools.

3.2 Methods for End-User Development

Early PD approaches only deal with user participatin design time Since not all potential users can
participate in the design process, the effectshesé PD methods are limited on those who actually
participated. Some studies have shown that evolatjoand participative software development haketo
supplemented by activities performed by end-user®aal experts of the application environment {[35
[45]). The approaches of tailorable systems and-Eset Development (EUD) aim to overcome this
problem by designing highly flexible systems tha&lgle users to participate during the use of tiséesy by
adapting and modifying the tools according to theeds/preferences ([45]). The main goal of EUlbis
empower end-users to develop and adapt systemsehers, by design them to be easy to understand, to
learn, to use, and to teach as well.

Fischer and Giaccarcdi [24] suggest a meta-desmmdwork to create socio-technical environments tha
empower domain experts to engage actively in tmtirmaous development of systems. Meta-design define
and creates not only technical infrastructuregtersoftware system but also social infrastructureghich
users can participate actively as designers toesteapl reshape the socio-technical systems through
collaboration. Fischer et al. [23] present guidedirfor using the metadesign framework to desigrosoc
technical systems. They are called metadesign ljuedeand include recommendations such as: Support
human-Problem interaction; Under design for emergehavior; enable legitimate peripheral partidqpat
share control; promote mutual learning and suppgestiard and recognize contributions; foster reilect
communities

To provide users with EUD-enabled IT systems, Ligi@ et al. [45] discuss three main strategies:
flexibility of technology, intuitive interfaces arabpropriation support. With respect to social rmeks and
online communities (e.g., open source software conity), during the last years the participatoryiges
discourse has paid more attention to collaborateeymunity-oriented design activities and to autoaos,
self-organized initiatives by end-users. Kahler][d4fd Pipek [60] suggest that EUD activities sholoéd
supported by the building of communities in whichdeusers can effectively share their EUD-related
knowledge and artefacts with their peers. In th&BEMTIVES project, ideas of EUD shall inform the
development of tools and applications, especidiby user interface design to allow for easy adaptai
users’ needs and the collaborative usage of secramtiotation applications.

3.3 Methods for Integrated Organization and TechnologyDevelopment
(OTD)

While PD mainly focuses on the design of artefa®FD focuses on the introduction, appropriation efc
artefacts/tools into social practice and integrabeganization development methods and community
development. As described in sections 2.1 and @22ahn contribution to semantic annotation tasks niépe
on collaborative efforts (e.g., processes of nagjoth and consensus-building for ontology develapinie
semantic content communities) and on the motivatfoend-users to participate in these tasks.

According to the insight that participation is ecisb and cooperative activity not for individualsitifor
groups of users, it has been argued that tailodotyities have to be embedded in an enabling and
supporting “tailoring culture” ([38]). Historicallghe early approach of “Socio-technical SystemsTSp
tried to integrate social and technological develept processes. The Tavistock approach of socioieal

© INSEMTIVES consortium 2009 - 2012 Page 19 of (31)



INSEMTIVES Deliverable D 1.2.1

systems (STS) focuses complex organizational wedigth that recognizes the interaction between peopl
and technology in workplaces [17]. Emery and Tst] looked upon organizations as an integratiom of
technical system and a human (social) system. Alaogrto their assumptions, it organizational susces
cannot be achieved by optimizing either the tecdroc the social system but to aim at a “joint optation”

of both of them, taking into consideration the abeind psychological impact of technology on wosker
[18]. Since the 1960's, the STS approach influenomy much the discussions on quality of workirfg li
and the Scandinavian school of user participatiosystem development ([58], [3]). Furthermore, S&S a
very important source of inspiration for the didicip of Participatory Design (e.g., [6]).

Despite the original focus on working environmente STS approach is promising for a wide range of
collaborative and technologically supported ad#gegit Since semantic content creation and ontology
development refers to collaborative efforts, a staunderstanding of tasks at hand, and consensus-
building/division of labour in user communities, $bffers an integrated perspective for the suppbrt
social practices in semantic content creation §esions 2.1 and 2.2). With its emphasis of thegrative
focus on technological and social systems, STSbeaseen as theoretical model preceding later apipesa
like the Scandinavian participatory design methddSW [43], [42] or the OTD framework presented ie th
following.

The integrated approach of Organization and TedgyDevelopment (OTD) combines cultural issues,
organizational development processes and partaipaliesign concepts [67], [76], [65]. In accordamgth
approaches of organization development, the OTbBhdraork provides orientation for analysis, planning,
intervention and evaluation in software design amcbduction projects in organizational settingsr Ehe
elaboration of the OTD approach in the early negtthe PD-influenced, cyclic process model fotvgarfe-
engineering STEPS has been adopted. End useratfiantivities of tailoring and the enabling franyeamn
established socio-organizational “tailoring cultuneere considered to be important elements of méaork

for participatory technology development within tieoader 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 sofevangineering and participatory design.

Methodologically, OTD follows the paradigm of thetian research approach, which was introduced by th
social psychologist Lewin [44]. The approach focusaé intervention in real world systems to improve
practice and it is typically conducted cooperativel a combined team of practitioners and reseasche
Although Lewin [44] suggested a three-step spirakess of planning, taking actions and collectiat¢ad
about the results of the action, Figure 2 illugtsathe cyclic character of the re-iterations in #otion
research approach by a four-step model. Accordinpis model, action research is performed in dicyc
process of collection of data about the organimaéind its problems, presenting and discussing ttate
within the organization, planning of interventicilasovercome the problem and performing the intetieen
within the organization. Afterwards the same staps re-iterated: data about remaining problems are
collected and so on [25].
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Action Research Cycle

Figure 2: Action Research Cycle

Overall, the action research paradigm can be destras a family of research methodologies, whichigo

on action (or organizational change) and reseasctuiiderstanding) at the same time. It is base@ron
emergent process, which takes shape as undergjaimtineases. Action research emphasizes direct
professional-client collaboration and focuses oougr dynamics as the appropriate basis for practical
problem solving. Therefore, it usually combinestipgrative and qualitative methods of analysisnpiag,
intervention and evaluation. Since action reseaschfocused on understanding of practice, mainly
ethnographic and descriptive methods are used. €oimg collaborative human contribution to semantic
content creation, annotation tools should be téswatliated in the social practice of end-usersiopypical
implementations would be introduced into usagetm@and re-designed according to a critical evadona

Integrated Organization and technology developn{@iD) is defined as "the process of change of an
organization in which organization and technology designed and developed task- and needs-oribgted
the members affected with integrated means: th@nmzgtion members affected consider the existing
problems, search and evaluate the problems’ caaedsnegotiate a process of problem solving. OTIY on
takes place if and as long as the members affegediilling and able to define contents and cowfsine
OTD-process and are taking part in immediately"(([35], 311, translation by the authors). The GTD
process is characterized by the concentration oallebdevelopment of workplace, organizational and
technical systems, on the management of (existomgflicts by discursive and negotiative means, on
immediate participation of the organization memtedfected, and on the concept of organizationalgmar

([36]).

OTD is focused on patrticipation of organization rbems and users of technology and therefore uses
participatory, ethnographic and qualitative methfmtsanalysis and evaluation, e.g., interviewstipgiant
observation, workshops. With regard to technologyetbpment, methods for participators design such a
different methods of prototyping are applied. Tstteechnical requirements, methods for usabilistite
(usability lab, video observation etc.) and senpegknental questionnaire studies, based on scenar®
conducted (e.g., [77]).

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

The OTD framework was applied to software develapnpeojects for virtual or online communities ([59]
[64], [66]). When software systems are designed aritbduced for non-traditional, more informal
organizational structures (such as virtual sociatwarks and communities), informal socio-dynamic
processes gain more relevance. Especially if th@def work places is not the primary focus butgesses
of networking and community-building, theoreticadncepts of social identification, trust-building dan
collaborative learning have to be analyzed withardgo their possible impact on community-ware giesi
and introduction.

Based on these concepts, the INSEMTIVES projedt agiply methods from PD, EUD and OTD for the
development and design of user-centered tools Her participation of end-users in a semantic content
authoring community.

Page 22 of (31) © INSEMTIVES consortium 2009 — 2012



Deliverable D 1.2.1 INSEMTIVES

4 Evaluation

The goal of evaluation is to provide feedback irstegn development, thus supporting an iterative
development process. Preece et al. [61] list foammeasons for conducting evaluation: (1) Undecitsy

the real world. How do users employ the technolo@)? Comparing designs: which is the best? (3)
Engineering toward a target: Is it good enough?Qlgcking conformation to standard. Does this pcodu
conform to the standard? Evaluation is an ongonoggss. During the development of a product, ivioies
feedback whether the development is moving towaeddiesired requirements. After the product is fieds

it helps to understand whether the final produtisBed certain standards or requirements [72].

In the context of INSEMTIVES, the evaluation iswidm by questions about how well the design or
particular aspects of it satisfy user's needs. Sofmdese questions can be high-levels goals tdegthe
evaluation. Others may be much more specific. Témgh goals formulated earlier such as designing fo
usability, designing for sociability, etc. can lmgarded as high-level goals. Each of them can akiated
with respect to how well the design satisfies trgesseral requirements.

Since the project focuses on incentive mechanismaigers of semantic technologies such as annetatio
tools, evaluation in INSEMTIVES takes users’ neeas highly relevant criteria for requirements
specification and evaluation of these applicatidnsparticular, first, software engineers are deisig
applications and tools in context of the INSEMTIVp&tform, and second, in three use cases existing
platforms (like seekda! Web services search engdiiig, knowledge management intranet portal and the
PGP gaming applications) are further developed amdesigned according to the INSEMTIVES
framework’s requirements. Therefore, evaluationdistsl conducted to test the usability of existing
systems/applications and prototypes. Furthermareedquirements analysis user needs are evaluatéd wi
respect to design requirements for prototyping softivare development. All technical INSEMTIVES tsol
and applications will be developed in two desigiafesign cycles. For both cycles evaluation of gyqes
and revisions will be evaluated with regard to fism@lity, usability, sociability and motivation@sues.

There is a set of evaluation methods for user-cedteesting/evaluation/validation of systems, whielhn be
used through the entire life cycle of a productthis section we present the most relevant methebigh
can be applied in the context of INSEMTIVES to exé multiple concerns.

We should note that in the literature the methadschustered in different ways. For example, Prescal.
[61] summarized evaluation methods into four car@gation paradigms (i.e., “quick and dirty” evaioas;
usability testing; field studies and predictive lexdion). In contrast, Te’eni et al. [72] groupéduk tmost
commonly used methods into the following categorisalytical and empirical evaluations. The main
difference is that analytical evaluations normalty not need evidence from users but rely on evailsiat
using structured approaches for inspections, whitepirical evaluations draw conclusions based on
empirical data, which can be qualitative or quafitie in nature. In this section, we group methods
these two categories and follow mainly to Te'erale{72].

4.1 Analytical Methods

Analytical methods are normally conducted by expert designers to inspect potential design prohlems
Most of them do not need to involve users. Theeesaveral methods suggested in the literature[¢dde
[72], [69]). In order to complement the experimémt@thods described in section 2.2 we will depl®etof
methods focusing specifically on software desigm & particular on the evaluation of usability/sddity

of annotation tools. To derive new design requineisiéor software products according to users’ neegs
rely on methods that are explorative and hopefldbd to a richer understanding of the use praaifce
technical applications.

We describe briefly the following commonly used huats:
1. Heuristic Evaluation
2. Guideline Review
3. Cognitive Walk-Through
4. Pluralistic Walk-Through
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41.1 Heuristic Evaluation

Heuristic Evaluation is an informal usability ingien method [56]. It is the mostly widely adopteethod

in practice due to its ease of application [72]isTévaluation is guided by a set of higher-levedhilty
principles known as usability heuristics such asbility of system status or user control and feead A
group of evaluators (experts, developers, or evaricas with some training) can evaluate whether-use
interface elements (e.g. menus, navigation stragtonform to the principles. The application dfearistic
requires first an adoption of a limited set of h&ligs that are easy to understand and relevahetproduct.
Examples of heuristics and the description of tleegss of heuristic evaluation can be found in,[E&)].

41.2 Guideline Review

Guideline Review method is guided by a set of duds which are derived from practical experience o
empirical studies. Expert or designers check thdazmance of the interface with the guidelines. deline
review can consider guidelines for specific taslactivities (for example, guidelines for navigationfor
getting the user’s attention). This type of evatuatan be done in early and late stages of theldpment
as well as for finished products (consult [69] fimore).

4.1.3 Cognitive Walk-Through

Cognitive Walk-Through is a usability inspectionthed used to identify usability issues in a systemeb
site [56]. It focuses on how easy it is for newras® accomplish tasks with the system. A cognitive
walkthrough starts with a task analysis that spesxithe sequence of steps or actions required useato
accomplish a task, and the system responses te #mifns. The evaluators of the software then walk
through the steps. As they do this, they try tonsmghe following questions [61]: (1) Will the cent action

be sufficiently evident to the user? (i.e., wilethser know what to do to achieve the task?) (2) thé user
notice that the correct action is available? (Csersi see the button and menu items that they shiseldor
the next action?) (3) Will the user associate awerpret the response from the action correctly® (Wers
know from the feedback that they have made a cowedncorrect choice of action?). Data is gathered
during the walkthrough, and afterwards a repomatkntial issues is compiled. The method can béietpp
early in the design phases to detect the problemhg en so that they may be removed or fixed.

414 Pluralistic Walk-Through

Pluralistic Walk-Through is another type of walldbgh in which users, developers and usability exper
work together to step through a task scenario,udsing usability issues associated with dialog eldm
involved in the scenario steps [56]. Each grouggderts is asked to assume the role of typicalsuSdre
walkthroughs are done by following a set of stegge([61]), which include the development of scersatihe
presentation of the scenario to the panel of ewalsawriting down the sequence of actions that the
evaluators would take to move from one screen tthem, discussing the documented actions. The kenef
of pluralistic walk-through include a strong focas user’'s tasks. The approach also lends itself twel
participatory design practices by involving a nuilciplinary team in which users play a key rol&eT
pluralistic walk-through is limited to only a numbaf scenarios that can be evaluated.

Finally, we should note that there are further yinzd! evaluation methods that we have not desdrhere.

For example, Te'eni et al. [72] refer to framewddsed inspection such as using the Task-Semantic-
Syntactic-Lexical (TSSL) model and user-model-baaealysis such as using the GOMS model to predict
user’s behavior and performance during interactiih a system. Nevertheless, regarding the evanaif
prototypic semantic annotation technologies in INSEVES we consider the above mentioned methods in
context of usability test studies as being appeatprineans.

4.2 Empirical Methods for Investigation into Practice

Experimental and field-experimental methods, ascrilesd in chapter 2.2, are generally used to test
hypotheses, e.g., derived from game theoreticalnasons. With respect to actual usage practicazein
social environments, we need methods capable gbirftgelpractitioners to generate context-specific
hypotheses and assumptions. To derive this kindypbtheses on user behavior, the appropriation and
adaptation of annotation tools and generate assomspthat are grounded in users’ practice, we apily
mainly explorative empirical methods.
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These socio-empirical and ethnographic methods ustgally conducted in prototyping processes by
involving users and collecting facts about usetaracting with computers [72]. Data being collected be
either quantitative or qualitative in nature. Conmiyaused 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 collea@ngtative data from a large poll of respondents. A
survey may focus on opinion or factual data dependn its purpose. But all surveys involve admérisig
guestions to individual respondents [72]. A sureay be conducted in ways such as telephone, e-onalil,
mail. The advantage of survey methods include biiagpensive and flexible to conduct, involvingaage
number of respondents, thus offering validity,akliity, and statistical significance; allowing aymnity of
respondents, thus encouraging more candid and h@sg®nses. There are also several disadvanthges o
surveys: surveys cannot reveal the complex andg/mardic nature of certain phenomena. Respondents may
sometimes unable to answers questions appropriatedpecially with regard to technical design
requirements and prospective questions, large-staley studies are limited with regard to theteinal
and external validity. While internal validity iedreased by hypothesis-based methods like expesimie
external validity can be increased by interviewfield studies that go deeper into the details @& th
investigated subject of matter.

4.2.2 Interviews and focus groups

Interview is viewed as a “conversation with a pwgiobetween one or more interviewers and one oemor
interviewees. A focus group is a form of group imtew where the interviewees a group of people énat
selected to represent typical users [72]. Intersi@an be open-ended (unstructured), semi-strugtored
structured. They indicate the level of control thterviewers impose on the conversation by follayvan
predetermined set of questions. Interviews canrbduygtive if specific issues are addressed andusissnl
directly with the users. Interviews can also betlgosand time-consuming, and they require skilled
interviewers. Regardless of the structure of theriiews, all questions should be carefully thougit and
presented. There are many guidelines for how teldewquestions.

In the INSEMTIVES project we will apply semi-struced in-depth interviews following collaboratively
constructed interview guidelines. The interviews aecorded (mainly audio-recordings), transcribgd b
trained researchers and analyzed according to sixqadegories. In cases of usability studies o$tang
prototypes in INSEMTIVES the interview techniquellwintegrate the observation of concrete user
interactions with technological systems. These mfasi®n/interview sessions will be video-recordet a
analyzed according to observation schemes by ttawsearchers.

Individual interviews will be complemented by grougerview and discussion settings which focus on
specific design alternatives and solutions. Theseminterviews focusing on concrete design choares
going to be conducted as video-recorded focus group

4.2.3 Lab Experiments

Lab experiments allow evaluators to address spea#pects of design by manipulating a number dbfac
associated with the design and assessing thedelags performance [72]. That is, some other faatan be
controlled or excluded so that a better understandf the issues at hand can be achieved. Lab iexgais
can be conducted on a system in different developstages, such as mock-up, and advanced protaiype,
a finished product, especially if one aims at tagtiverification vs. falsification) of particularypotheses.
Naturally, this kind of test can be fruitfully enggled once the practice to be evaluated is in pdaxckthe
main causal linkages between variables have beablissed. This is why, during the early stageshef
project, we will mainly apply ethnographic methadghe field that will allow us to improve the adytical
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understanding of the situations encountered inuiecases and to better design the experimenga sfahe
study.

424 Field Studies

Field studies are conducted to observe and motfigoreal users actually using the system in asediing,

i.e. in a normal working environment or the reeldi Field studies can be valuable during the dmraknt

as well as in use and impact evaluations [72]. litodgal data collection is possible by observirggns
over an extended period of time. Ethnographic ofsdem attends to actual user experience in realdvo
situations with minimum interruption or intervemidrom the evaluators. Data may be collected by
evaluators taking notes, recording with video odiawdevices, or using computer logs. Several aaisel
episodes can be observed if necessary. Data anabysibe tedious and time-consuming. Dependindgp@n t
data collected and evaluation goals, both qualgagnotes, video or audio data) and quantitativgs) data
analysis may take place. See [21] and [54] for nmoepth description of field studies.

The INSETIVES use cases offer appropriate resdelds for the application of methods aiming atrgag
a rich and deep understanding of use practicetsnddrivation of user-centered design requirementthe
technological support of human contribution to setitacontent creation (section 2.1). Thereforddfiudy
methods will be preferred to lab experiments inghdy stages on the INSEMTIVES project.

4.3 General Guidelines for Conducting Evaluations

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

1. Determine the goals
Explore the questions
Choose the evaluation paradigm and techniques

Identify the practical issues

a > DN

Decide how to deal with the ethical issues
6. Evaluate, interpret, and present the data

Preece et al. [61] also recommend to do pilot swgihich refer to a small trial run of the maindstuThe
aim of a pilot study is to make sure that the pkwiable and that the procedure, the interviewpssr
guestionnaires, experiments, etc. are valid. In IREEMTIVES project, usability testing of existing
application with students and test users are dedigis pilot studies for the later field studieshe use
cases.
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5 Conclusions

In this deliverable we addressed the methodologigslie of how to design and implement semantic
authoring tools that motivate users to participateemantic content creation. For this purposedaszribed
the basic activities of a comprehensive methodoldgapproach, which include the analysis, desigh an
evaluation of the tools. The activities should pelied iteratively and in an integrated fashiont Exkample,
design and evaluation activities can take placé&iwithe analysis activity to support the undersitagaf
user requirements.

For the analysis activity we have presented sevexgthods that can be employed to understand the
requirements related to the users, the tasks amexts. The design and implementation activitiesuided
methods for designing of tools as well as for impating them in (organizational) contexts. Here th
Participatory Design paradigm provides differenthmes to include users in design time whereas tite E
Users Development paradigm provides methods for twodesign systems that are adaptable and enabling
users to participate in use time. In addition, theegrated Organization and Technology Development
provides methods for integrating technology design the design of organizational mechanism (e.g.,
policies, incentives) or activities such as comriuievelopment in order to promote user participati
Finally, for the evaluation activity several metbdtave been described to test a product througimtiee

life cycle, i.e., during its design (formative ewalion) as well as after the product has been Haus
(summative evaluation).

The methodology we have suggested for INSEMTIVEf&gdrates the ideas and methods from these
paradigms. Yet, we do not claim that the list otmoels for the activities is complete. We are avedrthat
there are a variety of other methods and also rdsthimat may emerge during the research periodeof th
INSEMTIVES project. Therefore, it is intended teluide further methods and improve the integratiothe
methods at a later stage of the INSEMTIVES project.
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