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Abstract

This thesis project presents a persuasive reputation-based social game named Rep-
utationForge, aiming at increasing the participants” engagement in the team wikis of
two different working environments. The result of an extensive conceptual investi-
gation into a range of behavioral studies and existing reputation-based systems led
to the final concept of ReputationForge. Aspects like community/social, reputation,
personal-enjoyment and self-fulfillment are the main ingredients of the concept.

In more detail, ReputationForge promotes a soft competition between the partic-
ipants, who are divided into newbies and advanced ones. Participants start, and
further complete tasks, that are related with the every-day work in the team wiki,
such as creating or improving articles, and rating them. Tasks are to be fulfilled in-
dividually and their successful completion awards participants karma points that
increase their overall reputation. Clear feedback related to the progress of each task
is given. Last but not least, ReputationForge introduces triggers, which help mak-
ing the underlying wiki more visible and thus attracting users to keep coming back
to it.

An evaluation in two case studies (ebbits and Moknow) was performed in combi-
nation with a control group field study. It showed an increased engagement of the
experimental group in the wiki of both case studies, thus proving evidence that a
social-game approach based on reputation can actually increase the participants’
engagement in a corporate/team wiki. Still, the experimental group of ebbits reg-
istered a statistically significant increase in the majority of cases, while there was
no statistically significant increase (except the number of rated articles) for the ex-
perimental group of Moknow. The result in the latter study can be attributed to a
short evaluation time, a well established wiki, and the further involvement of the
participants of the control group in the existing system Moknowpedia.
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Chapter 1

Introduction

“If you are trying to change the way you run a
company, one of the most visible things you have to
change is the way you compensate, reward and
recognize people.”

—Paul Allaire, CEO XEROX CORP, Harvard
Business Review, October 1992.

Ward Cunningham, the developer of the first wiki software,
WikiWikiWeb, described it originally as “the simplest on-
line database that could possibly work.” Since its intro-
duction, wiki has become a popular Web 2.0 tool, which
reshaped the process of collaborative knowledge creation.

Furthermore, wikis are an example of the emerging
paradigm of End-user development, that makes it possible to
users with insufficient background in computer science to
modify their own application to their needs, thus allowing
them to efficiently apply information and communication
technologies (Lieberman et al., 2006).

Based on the success of the public wikis, the process of
adopting the wiki concept to working environments tries
to address the long-lasting challenge of knowledge man-
agement. Poole & Grudin (2010) identify the following
types of enterprise wikis: (a) single-contributor wikis, (b)
group wikis, (c) and company-wide encyclopedias, and fur-

Introduction of wiki

End-user
development

Corporate wikis



1 Introduction

Collaborative
working environment

Expertise Sharing

Challenge of a team
wiki

Distorted view about
documentation

ther discuss the emerging challenges specific to these wikis.
This thesis project focuses on the group/team wikis, which
are used by a team as a means of communication, sharing
information and coordination.

The use of a team wiki, as an example of collaborative soft-
ware creates a Collaborative Working Environment (CWE),
whose core is the interplay of Computer Supported Coop-
erative Work (CSCW) and groupware (Martinez-Carreras
etal.,2007). A lot of research has been done on this field and
its future perspectives, including the design of a generic
CWE, which allows several groupware systems to be in-
teroperable (Martinez-Carreras et al., 2007).

The intention of a team wiki is to be the primary location
where the internal process knowledge is collected and also
to serve as the center stage of managing and disseminating
the collected knowledge focusing on the self-organized ac-
tivities of the team members, described as Expertise Sharing
by Ackerman et al. (2003).

1.1 Research Problem

The greatest challenge of every team wiki is to encourage its
long-term growth. Observing the participation rate in the
team wiki of the EU-funded research project “Enabling the
business-based Internet of Things and Services (ebbits)”,
there were only sporadic contributions from very few of its
contributors.

The logical question that arises is: Why did so few people par-
ticipate?

In comparison to the public wikis, where the majority of
the users tend to be involved, the participants in a team
wiki tend to be inactive and not contribute with great en-
thusiasm. This is confirmed by Selic (2009), according to
which, developers have a distorted view about documen-
tation, perceiving it as unpleasant, because it presents no
value to them and it is not created for their own benefit.
Contributing to the internal wiki is considered by the par-



1.1 Research Problem

ticipants as a part of their work that they would better pre-
fer to avoid (although the team itself would benefit).

Additionally, the lack of time among the participants re-
duces their willingness to contribute with informative doc-
uments even more. Last but not least, the goal of having a
thriving wiki is very often not achieved, because there is no
careful consideration regarding participation incentives.

Dencheva et al. (2011) introduced some extensions to
Moknowpedia—an internal team wiki, which is used by
the groups Mobile Knowledge (Moknow) and Context and
Attention in Personalized Learning Environments (CAPLE)
in Fraunhofer FIT to produce a large number of techni-
cal documentation. The goal of the introduced extensions
was to explicitly recompense users for their efforts and time
in contributing to Moknowpedia, to reward them for their
participation, and to further motivate them to higher levels
of participation.

The results were satisfactory, but still the evaluation results
pointed out the following remarks:

o The rewarding mechanisms applied offer only a temporary
motivation,

o Needed additional rewards, that are directly related with a
participant’s performance,

o Lack of structured goals and dynamic tips,

o Lack of notification emails about the own engagement in
wiki.

o Lack of a list displaying all the new articles, and the articles

not yet rated by the participants.

o A combination of punishment and rewarding mechanisms
is missing.

Understanding the motivational values of the participants
is a prerequisite to find out why participants were only tem-
porarily motivated and how to achieve that they keep com-
ing back to it.

Lack of time and
suitable participation
incentives

An existing attempt
to increase
participation

Remarks

Need to investigate
the motivational
values of the target
audience
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Importance of
reputation in a team
wiki

Creating thriving
wikis

Little research about
motivational values
in corporate wikis

Two studies on team
wikis

Returning back the focus to the team wiki, the collaborators
in such a wiki have pre-existing relationships, contributors
are less anonymous, thus participants are concerned with
holding their reputation, which is in a team wiki pervasive
and inescapable (Poole & Grudin, 2010). Indeed, Wasko &
Faraj (2005) show that people contribute more knowledge
if the contributions lead to increasing reputation. The key
to success is combining reputation with motivational val-
ues, which aims at maximizing the users’ experience lead-
ing them towards higher level of participation (Farmer &
Glass, 2010).

An extensive research into the state of the art of motiva-
tion theories (cf. Chapter 2—"Theoretical Foundations”),
indicates a long-standing controversy between those stud-
ies who believe that desired behavior is redirected at best
by intrinsic reinforcement and those who believe that the
extrinsic reinforcement (rewards, etc) is the best way. Still,
studies agree that purely external rewards, (i.e money)
are considered to be motivators that last only for a short-
period, and thus ineffective (French et al., 1973). The major-
ity of the analyzed studies identify factors to consider while
trying to create thriving successful public wikis. There is
unfortunately very few research about the effect of such fac-
tors in a work environment, thus making the direct transfer
of them to team wikis very difficult, because of the different
nature that these wikis exhibit, including the participants’
own motivation values, goals and prejudices.

Nevertheless, Prause et al. (2010) and Yetim et al. (2011) in-
vestigate a wide range incentive mechanisms to motivate
users to contribute with invaluable information. Both stud-
ies show a preference towards the following motivational
values in a working environment: (a) Community/Social Ef-
fect, (b) Reputation, (c) Personal enjoyment, (d) Self-fulfillment
and (e) Curiosity.



1.2 Goal

1.2 Goal

Inspired by the findings of Dencheva (2010), and the above-
mentioned immaterial incentives particularly and the cur-
rent state of the art in general, this Master’s thesis presents
a web-based system based on reputation, aiming at:

increasing the engagement of the members of Moknow and ebbits
in their respective team wikis.

The participants” engagement is measured through quan-
tifiable participation metrics as follows: (a) Number of au-
thor contributions to the team wiki—creating new wiki articles,
or improving existing wiki articles (either any article authorship,
or at least 30% article authorship), (b) Number of rated articles,
and (c) Number of log-ins (for more details see Section 5.2.1—
“Experience Scores”.

The group Moknow has a well-established team wiki with
a satisfactory participation rate, while the group ebbits uses
a relatively new wiki with a general low engagement!.

Contributing to documentation is perceived as an unpleas-
ant activity (as discussed in Section 1.1—"Research Prob-
lem”) by the majority of the users but “a necessary chore
for the sake of higher good and for the benefit of the team
in general” (Selic, 2009).

1.3 Strategy

Computers as Persuasive Technologies (Captology) is a
new research area, which deals with the efforts of per-
suasive computing technologies to influence people’s atti-
tudes in order to bring some constructive changes in many
of their domains (Fogg, 1998). A lot of definitions, ap-
proaches, and perspectives can be found related to this
topic.

"For more details about these working environments refer to Section
4.1.1—"Target Users/User Environment”

System goal

Engagement metrics

Difference between
wikis

Documenting in wiki
is a benefit for the
team

Captology
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A socio-technical
approach

Project thesis
approach

Game objectives

Design process and
system evaluation

Additionally, Huysman & Wulf (2004) believe that deep,
and enduring changes in the participants behavior can be
fulfilled by the adaption of a socio-technical perspective,
which introduces to the participants a “social capital”. Ad-
ditionally, a later study focuses on the design requirements
of tools that foster the concept of social capital supported
by information technology (Huysman & Wulf, 2006).

This thesis project uses a game-based approach as an exam-
ple of persuasive technology. It presents the target audience
a social game called ReputationForge, which promotes a soft
competition between the members, who try to start, and to
complete tasks that are related to the every-day work in the
team wiki, such as creating or improving articles, and rat-
ing them.

The game is designed to the following objectives, which
help achieve the primary goal of this thesis project:

e The game motivates the target groups to increase
their engagement in their respective team wikis by in-
troducing the following motivational aspects:

— Community/Curiosity: The drive to know new
things regarding the community.

— Reputation: The drive to grow one’s status in the
community, and one’s perception of his impor-
tance to the community.

— Fulfillment incentives: The desire to complete a
task, assigned by oneself, a friend or the appli-
cation.

— Recognition incentives: The desire for the praise of
others.

e The game motivates users more than the system by
Dencheva (2010).

This thesis project will use a user-centred design process to
develop a first prototype of the social game. Furthermore,
the system will be evaluated in two case studies (ebbits and
Moknow) in a field test, with the help of a control group in
each case.



1.4 Research Questions

By analyzing the evaluation results, it is aimed to show
that a game-based approach leads to a behavior change (i.e
increased user engagement) among users participating in
team wikis.

1.4 Research Questions

This thesis project pursues the goal described in Section
1.2—"Goal” and respectively addresses the following gen-
eral research question:

Can a persuasive game effectively fulfill the goal of increasing the
participants’ engagement in corporate/team wikis?

However, giving an overall and valid answer to this ques-
tion in large scale is impossible within the scope of this the-
sis. Contextual factors like the underlying motivation of
each participant to contribute to the wiki, the type of re-
wards introduced, and the amount of free time available are
strongly interrelated with each other, and can possibly en-
hance or disturb the relationship between motivation and
desired behavior. Enduring changes in the participation
rate can only be proved through a longitudinal study.

The general research question can be further refined into
these questions:

e Does a social-game, with features as described in Section
1.3—"Strategy” increase the participant’s engagement in
team-wikis (cf. Chapter 6—"Outcome Evaluation”)?

o What is the overall satisfaction and motivation of the target
users (cf. Chapter 7—"Implementation Evaluation”)?

o What are the most suitable aspects of the concept that lead
towards a higher participation rate in team wikis (cf. Chap-
ter 7—"Implementation Evaluation”)?

Does the chosen
approach increase
engagement?

Interrelation between
contextual factors

Research questions
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1.5 Outline

The following Chapter 2—"Theoretical Foundations”) out-
lines the range of research areas that mainly influenced this
thesis project, namely (1) persuasive technology, (2) motiva-
tion and rewarding systems, (3) reputation and social software,
and (4) game mechanics.

Subsequently, related work is presented in Chapter 3—
“Related work”. After discussing several design patterns
applicable to reputation-based systems, examples of repu-
tation systems are given, and why they are similar or dif-
ferent to this thesis: (a) ranking systems, (b) rating systems, (c)
collaborative filtering systems, (d) peer-based reputation systems,
and (e) social systems with game mechanics principles.

The next Chapter 4—"Finding a suitable concept” discusses
the user-oriented process of gathering requirements which
led to the final concept of ReputationForge. Before imple-
menting this concept, it was previously validated by the
target audience.

The implementation concepts, along with the baseline sys-
tems needed to develop a working prototype, are discussed
in Chapter 5—"Approaching a concrete implementation”.
Class diagrams and the detailed architecture show the in-
terplay between the different components of the system
and the baseline systems. Last but not least, a detailed de-
scription of the data structures, and the user interface of the
system is given.

The following two chapters (cf. 6—"Outcome Evaluation”
and 7—"Implementation Evaluation”) describe the design
and methods of the evaluation of ReputationForge. Both
quantitative and qualitative results are described, which
help giving answers to the research questions of this the-
sis project.

Chapter 8—"Conclusions” describes the contributions of
this thesis project, regarding to which extent the set objec-
tives were met. Finally, an outlook on both future work and
lessons learned is given.



Chapter 2

Theoretical Foundations

“May you have a strong foundation when the
winds of changes shift.”

—from Bob Dylan’s “Forever Young”

This chapter addresses the theoretical foundations for re-
search in the following areas: (1) persuasive technology, (2)
motivation and rewarding systems, (3) reputation and web
2.0, and (4) game mechanics. State of the art in these areas
can be seen as providing a theoretical foundation for fur-
ther research and development in motivation theory.

2.1 Persuasive Technology

This section describes the notions of persuasion, captology
and persuasive technology, which aim at motivating and
persuading people by creating successful information sys-
tems.

PERSUASION:
“a non-coercive attempt to change attitudes or behav-
iors” (Fogg, 2003).

Foundation areas

Definitions related to
persuasion

Definition:
Persuasion
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CAPTOLOGY:
Definition: “a design, research, and analysis of interactive comput-
Ce |?|/|on. ing products created for the purpose of changing peo-
Aprology ple’s attitude or behavior” (Fogg, 2003).
PERSUASIVE TECHNOLOGY:
Definition: “the application of persuasion strategy by means of com-
Persuasive puting technology” (Fogg, 2003).
Technology

Fogg and Captology

Fields of application

Persuasive
technology with
respect to this thesis

Introduction to FBM

According to Fogg (1998), computers can change what in-
dividuals think and do. He mentions Captology to include
the domain of research, design, and applications of persua-
sive systems. He tries to reveal how different information
systems can be used to change people’s attitudes and be-
havior.

Captology has been applied in several fields, includ-
ing health, safety, education, environmental conserva-
tion, personal relationships and self-improvement, oc-
cupational productivity, reputation community involve-
ment/activism, consumerism, etc. Existing empirical re-
sults have shown that persuasive technology can change
people’s attitude and behaviors to some extent (Fogg &
Nass, 1997; Lenert et al., 2003).

This thesis project is an example of persuasive technology,
because its aim is to change the behavior and attitude of its
main users. Its purpose belongs to the major application
domains for persuasion defined by Fogg (2003).

2.1.1 Fogg Behavior Model for Persuasive Design
(FBM)

Fogg (2009) argues that human behavior is a product of the
following factors, which will be described in more detail in
the following sections:
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e Motivation/Consequence: having the reason for doing a
specific desired action, which is related to the things
that happened to an individual when he or she takes
actions or performs certain behaviors.

e Ability: having the ability, competency of doing a spe-
cific desired action.

e Triggers: which give people impulse in starting a be-
havior, and additionally:

e Focus: knowing exactly what is required to be done.

e Feedback: knowing exactly how well a specific de-
sired action is being done.

This psychological model, asserts that for a desired target
behavior to happen, a person must have sufficient motiva-
tion, sufficient ability /competence and an effective trigger.
These three factors must occur at the same instant, or else
the behavior will not occur.

FBM provides designers and scientific researchers with a
systematic way to think about the underlying factors be-
hind human behavior change. Figure 2.1 illustrates the
above-mentioned factors that influence what people do. As
shown, FBM has two axes. The vertical axis is for moti-
vation, while the horizontal axis is for ability. A person
who has low motivation to perform a specific target behav-
ior registers low on the vertical axis, while a person who
has low competence to perform a target behavior registers
low on the horizontal axis. Both axes define a plane. The
arrow shown indicates that once an increased motivation
and ability is registered (directing to the symbolic start), it
is more likely that a target behavior will be registered.

Again according to this theory, in general, a behavior
change would succeed faster if the behavior is made sim-
pler instead of putting huge effort on motivation (neverthe-
less a considerable effort need to be put). People often resist
attempts to motivation, but they naturally love simplicity.
Fogg (2009) writes that elements like time, money, physical
effort, brain cycles, social deviance, and routine actions are
crucial in achieving the desired simplicity.

FBM main principles

Exploring FBM

Behavior change
according to FBM



12 2 Theoretical Foundations

Trigger the behavior!

High
Motivation
Low
Motivation
Low High
Ahility Ahility

Figure 2.1: Fogg Beviour Model Graph. Source: Fogg
(2009).

FBM implication Briefly summarized, in order for behavior to occur, the mo-
tivation should be increased, and made simpler. But there
is still a very important piece missing: Behavior must be
triggered, with the help of triggers, as described below.

Triggers and Feedback
Importance of Without proper triggers, the desired target behavior will
triggers not occur even if high ability and motivation is registered.

A trigger takes a lot of forms— alarm, mailing lists, text
messages, notifications, etc. Successful implementation of
triggers share all the following characteristics:

o Making triggers visible.
o Associating triggers to the desired target behavior.

o Suitable timing of triggers.
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This thesis project relies on this behavior model, which en-
compasses behavior and persuasive design by combining
the best practices from psychology, change management
and design.

2.2 Motivation/Rewarding Systems

Rewards in a rewarding system serve as a means to moti-
vate employees to perform in ways conforming to the or-
ganization’s strategic goals. Their goal is furthermore to
provide a systematic way to deliver positive consequences,
which are to be understood as pleasurable, satisfying things
that happen to an individual when he or she takes cer-
tain actions or performs certain behaviors (Wilson, 2003).
According to Hoisl et al. (2007), implementing rewarding
mechanisms in wiki systems generates benefits for its par-
ticipants and serves the goal of achieving higher contribu-
tion rates.

2.21 Motivation Theory

The motivation theory attempts to explain how and why
individuals are able to achieve their goals (Petri, 1991).

MOTIVATION:
“ the willingness of a person to exert high levels of effort
to satisfy some individual need or want ”(Kroth, 2007).

The following describes different types of motivation theo-
ries.

Intrinsic vs. Extrinsic Theory

Wilson (2003) focuses on transforming compensation sys-
tems into truly effective reward systems. The book pro-
vides an outline of different extrinsic rewards that can serve

FBM with respect to
this thesis

Rewards and their
relation to motivation

Definition:
Motivation

External Reinforcers
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Category

Type

Verbal / Social

Specific Compliments

Recognition

Commendation Letters

Award Dinners

Celebration lunches/activities
Take an Interest in Their Work

Work-Related

Promotion

Special Development Programs

Increased Decision Authority

Increased Control Over Resources

Access to Top Executives

More Challenging Assignments

Tangible / Symbolic

Trophies

Special Recognition Clubs
Work related Tools
Office Equipment

Personal Items of Interest ( e.g trips, time off, wine, etc.)

Monetary

Special Recognition Awards

Individual Bonuses

Group Incentives

Pay Increases based on Merit
Stock Related Rewards

Table 2.1: Four different categories of external reinforcers. Source: Wilson (2003).

Rewards dimensions
in a corporate wiki

as possible positive reinforcers (cf. Table 2.1). These rein-
forcers are categorized as (1) verbal-social, (2) work-related,
(3) tangible-symbolic, and (4) monetary.

Prause et al. (2010) determine several dimensions of re-

wards after discussing characteristics of beneficial competi-

tion. The dimensions identified can be shortly summarized:
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Punishment vs. Reward, this dimension determines
whether best users are rewarded, or worse users are

punished.

Virtual vs. Physical, this dimension specifies whether
the incentive is paid virtually or physically.

Anonymous vs. Personal, this dimension specifies
whether rewards are anonymized or are related to
true identities.

Durable vs. Consumable, this attribute determines
whether awarded rewards to users cannot be lost
again or endure just temporarily.

Individual vs.  Group, this dimension determines
whether participants fight alone or collaborate to-
gether and therefore receiving the award together.

Show-off vs.  Take-away, this dimensions specifies
whether the given reward is shown to other partici-
pants or is only presented to the person to whom the
reward was given.

Intermittent vs. Continuous, this dimension deter-
mines whether rewards are given continuously or
only in predefined intervals of time.

Targeted vs. Open-ended, this dimension determines
whether a reward is given only after reaching a tar-
get goal or will grow and grow the more is achieved.

Public vs. Closed, this dimension determines whether
rewards are kept public or hidden to other partici-
pants.

Guarantee vs. Luck, this dimension determines
whether there is a guaranteed award of rewards af-
ter reaching a predefined goal, or a higher probability
of being awarded a reward.

Competitive vs. Achievement, this dimension specifies
whether individuals compete against each other, or
collaborate with each other to the achievement of a
common goal.

Proclaimed vs. Discoverable, this dimension determines
whether the award is known before reaching a target,
or only upon reaching the target.
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Results of Prause
et al. (2010)

Prause et al. (2010)
with respect to this
thesis

Motivational values
according to Yetim
et al. (2011)

Rewards in open
communities

The study performs a survey to find out an ideal re-
ward system for software developers, in the context of
large research projects. The results of the survey showed
that a most-effective reward system is a system which al-
lows non-anonymous groups compete in a public contest for
durable, physical, proclaimed rewards through specific targets
in a predictable way. Above all, Curiosity and Learning, Self-
Fulfillment, and Community are considered as the partici-
pants main motives.

The target users (cf. Section 4.1.1—"Target [Jsers/1]ser Fn-
vironment”) of this thesis project work in the same working
environment analyzed in this study, thus its results are in-
valuable to understand user needs and wants.

Yetim et al. (2011) determine common motivational values
in two working environments, along with design features:

o Reputation(-building): building reputable identities,
point and status reward systems, etc.

o Self-benefit: feedback through rating of actions.

o Self-development: tagging awareness, allowing access
to extra information.

o Community: explaining community benefits, inform-
ing benefits of contributions, motivating by goal-
setting, social comparison, rewarding cooperative be-
havior.

e Personal enjoyment: integrating fun (game) as part of
the participants” experience.

Antikainen & Vaatdja (2010) try to find out what type of re-
wards can be used to motivate members, the reasons why
people join, visit, participate and contribute in open inno-
vation communities such as (a) open source communities,
(b) problem solving communities, and (c) volunteer work
in Wikipedia. This study summarizes the most important
internal drives to participate in online communities as: (a)
altruism, (b) care for community, (c) attachment to the group,
(c) enjoyement and fun, (d) peer recognition, (e) friendships, (f)
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relationships, (g) social support, (h) ideology, (i) interesting ob-
jectives, (j) knowledge exchange, (k) personal improvement, (I)
reciprocity, (m) sense of efficacy, (n) and influencing.

Clary et al. (1998) identify the following intrinsic categories
as of main importance for behavioral change in a volunteer
environment: (a) values, (b) social importance, (c) understand-
ing through learning experience, (d) career, (e) and enhancement.
Adding to these categories fun and ideology, Nov (2007) tries
to find out which of these categories mostly lead people to
freely share their time and knowledge with others. The re-
sult of the study shows that fun, ideology, and understanding
through experience are perceived as strong motivators to con-
tribution, while social, career, and enhancement are not sig-
nificantly strong motivators.

Sicart (2008) defines the goal of achieving a balance be-
tween intrinsic an extrinsic motivation by means of reward-
ing mechanisms; a combination that Calder & Staw (1975)
find in conformance with the self-perception theory, which
envisions that intrinsic and extrinsic motivation interact
with each other rather than combine cumulatively.

Another sustainer of the intrinsic theory Dan Pink, exam-
ines the puzzle of motivation during the TED Conference!l.
He starts with a fact that social scientists know but most
managers do not: Traditional rewards are not always as ef-
fective as we think. According to him, tangible rewards by
their very nature narrow our focus, concentrate the mind.

Monetary incentives do not work or often do harm.

Hoisl (2007) deeply studies the social rewarding in wiki
systems aiming at motivating the community. Going to
the conclusion that clean extrinsic motivations like money
cannot be used as a motivating factor, they studied other fac-
tors like (a) status, (b) (c) power, (d) acceptance, and (f) glory.
They tried to explain different social rewarding mecha-
nisms which aim to meet the needs of users.

'For more information, see the website of the TED Conference.http:
//blog.ted.com/2009/07/24/twitter_snapsho_54/

Intrinsic drives in a
volunteer
environment

Interaction between
intrinsic and extrinsic
motivation

Pink’s motivation
theory

Purely extrinsic
rewards do not work
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Expectancy theory
as a motivation
theory

Theory fundamentals

Reinforcement
theory as a
motivation theory

Goal-Setting theory
as a motivation
theory

Definition:
Goal

Expectancy Theory

In the study of organizational behavior, expectancy theory
is a motivation theory first proposed by Vroom (1964). He
argues that people will decide to behave or act in a certain
way that will lead to their most valued rewards and out-
comes. Rewards must be attractive to employees in order
to attract, satisfy, and get the most out of the employees
(Wabba & House, 1974).

At the core of the theory are two important components:

o The performance-reward relationship: the degree to
which the person believes that performing at a pre-
defined level will lead to a specific desired outcome
(Robbins, 2004).

o The rewards-personal growth relationship: the degree to
which the rewards offered by the organization satisfy
accordingly the changing needs and goals of the indi-
viduals (Robbins, 2004).

Reinforcement Theory

This theory takes a behaviorist approach — a combination
of rewards and /or punishments is used to reinforce desired
behavior or extinguish unwanted behavior. This suggests
that a reward system is principal in creating the desired be-
havior (Corr, 2008).

Goal-Setting Theory and Tasks

The goal-setting theory first developed by Edwin Locke
takes another approach: the cognitive one.

GOAL:
“what a person tries to attain, accomplish, or achieve”
(Locke & Latham, 2002).
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Goals tell an employee what needs to be done and how
much effort will need to be expended. This theory suggests
that it is important to establish goals, tasks as a means of
internal stimulus and provide feedback to employees con-
forming to the organization goals (Locke & Latham, 2002).
The individuals have a drive to reach a clearly defined end
state which often is a reward in itself. The goals itself con-
form to:

e Proximity: A goal can be short-term or long-term.
Combination of both types are recommended.

e Difficulty: Neither too hard nor too easy. Finding the
correct balance between challenging but achievable is
crucial in setting a goal that is motivating to an indi-
vidual.

e Specificity: The description of the goal should be clear
and it should be known to the user the amount of
effort he needs to put in to successfully accomplish
that goal. Furthermore, there should be a substantial
probability that the user will succeed.

Additionally, according to Wilson (2003), every effective set
goal in a rewarding system should inherit the following fea-
tures which make up the acronym “SMART":

e Specific: There should be a clear connection between
the results desired and the actions performed to
achieve those results.

o Meaningful: Participants need to feel valued for their
own accomplishments.

o Achievable: Participants need to feel sure that they can
achieve the desired outcome.

e Realistic: The goal should be challenging yet achiev-
able within the timeframe.

o Timely: Participants need to be rewarded “as timely as
necessary” to stimulate them to achieve desired out-
comes.

Theory fundamentals

SMART criterias
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Concept of “task”

Goal-Setting theory
with respect to thi
thesis

Maslow’s theory of
needs as a
motivation theory

Similar to this theory, Valle et al. (2006) defines the concept
of a “task” that can be a mission, an assignment, obliga-
tion, or an atomic process which is impossible to subdi-
vide further. According to this paper, tasks are related to
deadlines, production, decisions, projects, implementation,
finalization of activities, reports, etc.

The core of this theory is of major interest for this thesis
project. Applying tasks, and goals to be achieved by the
participants of the social game, introduced by this thesis
project might indeed be the right choice.

Maslow’s Theory of Needs

Maslow (1987) is one of the most widely discussed theories
of motivation and can be summarized as follows (cf. Figure
2.2):

Self-actualization:

creativitiy, problemsolving, etc.

Esteem needs:

confidence, achievement

Belongingness and love needs:

intimacy, friendships, family

Safety needs:
security, safety

Physiological needs:
food, water, homeostasis, rest

Figure 2.2: Theory of Needs. Source: Maslow (1987).

o Only unsatisfied needs influence behaviors. Satisfied needs
do not.

o Arrange needs in the order of their importance from the
basic to complex.
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o The person advances to the next level of needs only after the
lower level of needs is at least minimally satisfied.

o The further the progress up the hierarchy, the more satis-
faction a person will show.

This theory emphasizes the importance of having a hier-
archy of needs, which helps people in the process of self-
actualization—a process of continuous growing aiming at
achieving individual potential.

Applying the core of this theory, to the social game of this
thesis project, namely categorizing tasks in a “hierarchical”
order might be an interesting solution.

Equity Theory of Motivation

This theory suggests that individuals compare their job in-
puts and outcomes with those of other individuals and in
case of inequities they behave in such a way to eliminate
them (Carrell & Dittrich, 1978).

The equity theory of motivation is used to describe the re-
lationship between the employees’ perception of how fairly
is he being treated and how hard he is motivated to work.
This is strongly related with the “ultimatum game exper-
iment”, in which players have to divide a given sum of
money between them (Thaler, 1988). This is important from
a sociological perspective, because it illustrates the human
unwillingness to accept injustice and social inequality.

Theory fundamentals

Maslow’s theory of
needs with respect to
this thesis

Fundamentals of the
theory

Equity theory with
respect to this thesis
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2.3 Reputation and Social Software

Notions of reputation This section describes the notions of social software and

and social software reputation, which aim at creating environments where so-
cial interactivity based on reciprocal judgements is pro-
moted.

SOCIAL SOFTWARE:

defines web applications that facilitate interactive inter-

operability, user-centered design, information sharing,
Definition: etc. It is not just a technical progress of the Web, but
Social Software its main purpose is to transform already passive users

into producers of user-generated content (Koch & Prinz,

2008).

Technical aspect of Additionally, Koch & Prinz (2008) discuss technical aspects,

social software that contribute to the success of social software. Among the
analyzed technologies are Ajax, RSS/Atom and Microfor-
mats.

REPUTATION:

“the general opinion (judgement) (more technically, a so-
cial evaluation) of (and by) the public (or a group or
a person) toward an entity (person, a group of people,
or an organization or brand or object)—as distinct and

222?:2;',7 different from the background (others)—concerning the
likelihood of the entity to behave in a certain way in
the future under certain circumstances. It is a ubiqui-
tous, spontaneous and highly efficient mechanism of so-
cial control (Nadeau, 2007).”

Reputation role A reputation system keeps track of the contributions that

the participants make and keeps a running history of it all
(Resnick et al., 2000). It additionally tracks desirable behav-
iors and recognizes those publicly (Farmer & Glass, 2010).
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2.3.1 Competitive Spectrum

The most important part of every reputation system is the
degree of competitiveness that should be cultivated within
the community (cf. Figure 2.3).

Caring Collaborative Cordial Competitive Combative

Figure 2.3: Competitiveness spectrum in a reputation-
based system. Source: Crumlish & Malone (2009).

Goals

Caring Participant’s main motivation is helping
other participants.

Collaborative | Participants collaborate together to achieve
main shared goals.

Cordial Participants tend to achieve goals, that are
not in conflict with other participant’s goals.
Competitive | Participants must compete against each
other to achieve shared goals.

Combative Participants must compete against each
other to achieve opposed goals.

Table 2.2: Competitiveness degree goals. Source: Crumlish
& Malone (2009).

Table 2.2 describes the competitiveness spectrum, based on
which decisions are taken about which reputation pattern
to apply as described in Section 3.1 —“Reputation Design
Patterns”. The competitiveness degree here is to be under-
stood as the combination of: (a) personal goals of the com-
munity members, (b) actions that community members engage
in, and (c) person-to-person comparison (Crumlish & Malone,
2009).

The degree of
competitiveness of a
community
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Several definitions of
“Game Mechanics”

Definition:
Game Mechanics

A deep investigation
into motivational
values

2.4 Game Mechanics

Game researchers and designers have provided several def-
initions of game mechanics that have been used in different
contexts and research areas, from analysis (Jarvinen, 2008)
to game design (Hunicke et al., 2004).

GAME MECHANICS:
“something that connects players” actions with the pur-
pose of the game and its main challenges ” (Sicart, 2008).

Nevertheless, the definition is not always clear and the fol-
lowing definitions do also exist:

e Lundgren & Bjork (2003) define game mechanics as
“any part of the rule system of a game that covers one,
and only one, possible kind of interaction that takes
place during the game, be it general or specific [...]
mechanics are regarded as a way to summarize game
rules”.

e Rouse (2000) defines game mechanics as “the guts of
a design document”, since they describe “what the
players are able to do in the game-world, how they
do it, and how that leads to a compelling game expe-
rience”.

e Jarke et al. (2009) claim that successful game de-
sign/mechanics is characterized by “a good game
flow of continuous engagement and decision-making
with immediate feedback and continuous challenges,
i.e through multiple game levels”.

2.5 Summary

This chapter traversed much landscape about the research
fields that mainly affect this thesis. A detailed analysis
helps to develop a suitable concept of an effective reward-
ing system, by being aware of the behaviors that need to be
encouraged and discouraged by this thesis project.
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The next chapter discusses a possible categorization of rep- Insight into the next
utation systems and design patterns to be used while de- chapter

signing such systems. The related work, together with the

theoretical aspects of this chapter inform the requirements

of the concept of this thesis project.
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Chapter 3

Related work

“Research is formalized curiosity. It is poking
and prying with a purpose.”

—Zora Neale Hurston, Dust Tracks on a Road

The main goal of this master thesis is building an effective
rewarding system based on features like reputation, game
mechanics and social relationships which motivates users
to contribute to wiki documentation and keep them coming
back to the system. It is not only necessary to have a look
at the current state of art of reputation systems but also to
the different design patterns applied nowadays in building
social websites, aiming at creating an environment that re-
wards users and encourages them to move toward higher
levels of participation (Jesang et al., 2007).

In the following a number of design patterns are discussed
that are important for reputation systems. Afterwards a
possible classification of reputation systems is discussed. A
framework of comparison is given and why such systems
are similar or different to this thesis.

Importance of state
of the art for this
thesis

Design patterns
applicable to
reputation systems
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Identity and
reputation

Profile as a means of
displaying reputation

Profile with respect
to this thesis

Avatars and identity

3.1 Reputation Design Patterns

Crumlish & Malone (2009) discuss a collection of social user
experience interface design patterns that are the result of sev-
eral years of experience in designing social software. The
coming sections shortly summarizes some of these patterns
that are relevant for this thesis.

3.1.1 Identity

Participant identity is the core ingredient of a social sys-
tem based on reputation. The existence of such an iden-
tity makes it possible to build relationships between partic-
ipants and the own reputation inside the community.

Profile

This design pattern is particularly helpful when it one place
is needed to show a specific user’s contribution, and repu-
tation within the community. This pattern allows users to
learn more about other users through their profiles.

Figure 3.1 shows the personal profile page in Mendeley'.
Other websites that use this design pattern are: Linked in?,
MySpace®, Facebook*, Foursquare®, etc. This thesis project
is based upon reputation, and this design pattern is suitable
to display the user’s reputation in the social game.

Avatars

This design pattern is used when the users prefer visu-
alising their on-line identity. By doing so, they associate

www.mendeley.com
www.linkedin.com
WWW.Myspace.com
www . facebook.com

G W N e

www . foursquare.com


www.mendeley.com
www.linkedin.com
www.myspace.com
www.facebook.com
www.foursquare.com
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To add a Tip. view a venue from the web or your mobile phone and enter your Tip.

Mensa Rémer-Castell romerstr 164
nice dormitory next to the rhein

Backerei Schell +

Nov 21

Aral AG

Bonn, Nordrhein-Westfalen

Bonn, Nordrhein-Westfalen

N
MNov 7

Aral AG

Bonn, Nordrhein-Westfalen
2 n

lov 4, 2010 1 Dala_Rar [aff tha aridl

Figure 3.1: Foursquare displays a personal profile for each user. Source: Retrieved

13 Feb. 2012 from: www . foursquare.com

their reputation with their person. Users are free to upload
any possible image that they believe represents themselves
most. In case no image was uploaded, there should be a
predefined default avatar.

Figure 3.2 shows the avatar in Gforge. Gforge allows users
to upload a personal image, or having default avatars. This
design pattern is strongly related to the Profile Pattern (cf.
3.1.1—"Profile”), and it suits the needs of a system based
on reputation such as in this thesis project.

@FORGE Home My Stuff Search Projects  Snippets

m Home = Users = Christian Prause = User Profile
Personal Information

®  Summary

Projects .
Useriiki :
_-_.u""._;,\
Files
bl User Id 102
|

Figure 3.2: Gforge assigns to each user a default avatar.
Source: Retrieved 13 Feb. 2012 from: http://forge.
fit.fraunhofer.de

Avatars with respect
to this thesis
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Identity cards and
identity

Recent activities of
the community

Recent activities and
dynamic awareness

Personal dashboard
with respect to this
thesis

Identity Cards or Contact Cards

This design pattern is used in cases when the user requires
further information about another participant’s identity,
without interrupting his or her current task. Figure 3.3
shows how Yahoo Answers and Linked in display contact
cards of their users.

Vilma Q. G&

Team Leader of CTl at Teleperformance
Albania

Albania £ Gesamtpun

Punkte in dieser

System Engineer at InterMinisterial Maritime Operational

7 Antworten
Center

View: prefile | Invite to connect + Kontakt hinzufiigen @ Blocken

(a) Contact card in Linkedin. (b) Contact card in Yahoo An-
swers.

Figure 3.3: Contact card examples. Source: Retrieved 13
Feb. 2012 from: http://linkedin.com, and http://
de.answers.yahoo.com/

Personal Dashboard

This design pattern allows having a dashboard, which re-
volves around recent activities of all kinds related to the
system. As shown in Figure 3.4, the dashboard redirects
the user to the profile of the other members and the recent
activities they performed recently.

Being aware of user’s activities plays a vital role in on-
line systems. Wang et al. (2007) discuss the emergence of
many groupware systems that provide users with informa-
tion about recent activities in different manners. This pa-
per implements the concept of a dynamic awareness system
which allows for a balanced notification intensity in cases
of huge information overload.

This thesis project proposes the idea of a social game. In a
social environment, recent activities play a vital role for fur-
ther involvement of its participants. Therefore, this design
pattern proves to be suitable for this thesis project.


http://linkedin.com
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(© Recent Activity

» Friends

@ Tamtomo D. tuned in to SportsCenter
Draft Special

age | via Live TV | [ | You like this

Tamtomeo D. tuned in to Religion & Ethics News
he Death of O=zama bin Laden Paul; Holy Relics
e}

Everyone

My History

Messages

Incentives

§

Rewards i N :
39 weeks ago | via Live TV | @ | You like this
4 Following :
1 Follower
Find Friends Tamtomo D. tuned in to Newsmakers
On Facebook @ Jack Gerard
On Twitter 39 weeks ago via Live TV % Like

(a) Recent activities in Screentribe. Source: Retrieved 13 Feb. 2012 from
WWW.Screentribe.com

56,646 Actions m accepts | | posts | | badges

answered P Where is List<T=.IsReadOnly?

More on implicit conversion operators and interfaces in C# (again)
comment  @gregsdennis: What do you mean by "Foo can directly hold a FooChild"? It sounds like you're
inheritance hierarchy here. It may be entirely reasonable for FooChild to derive from Foo, and a

converting bytes to a string C#
comment  @Brad: They're not the same thing. Enceding.UTF8 etc are used to represent arbitrary fext as
binary data as text.

awarded s Mice Answer

converting bytes to a string C#
comment Bad idea - you could use File.ReadAllText to do the same thing more easily, but it still woul
about a fext file

(b) Recent activities in Stackoverflow. Source: Retrieved 13 Feb. 2012
from: www.stackoverflow.com

Figure 3.4: Personal Dashboard examples.
3.1.2 Levels

Levels of accomplishment form a basis upon which the
own reputation of participants is not only explicitly mea-
sured but also shared between individuals in the commu-
nity. Levels come as named or numbered ones. Figure 3.5
shows examples how levels are used.

Distinguishing different types of users within the social
game through levels, is suitable for this thesis project,
whose goal is to motivate users and influence their behav-
ior.

Levels and reputation

Levels with respect
to this thesis


www.screentribe.com
www.stackoverflow.com
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Messaos 5 112 wrben- 534 iated
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(a) Numbered levels in Moknow- (b) Named levels in Yahoo
Pedia. answers.

Figure 3.5: Examples of levels. Source: Retrieved 13 Feb.
2012 from http://answers.yahoo.com.

Named Levels/Labels

This design pattern is used in cases when the commu-
nity has different type of members at a specific moment
in time and these members need to be distinguished along
the competitive spectrum as described in Section 2.3.1—
“Competitive Spectrum”; when desirable behaviors have
been identified and they want to be promoted; when the
individual growth of the user inside the community is
tracked; when the community is softly competitive.

Numbered Levels

This design pattern is similar to the Named Levels pattern
in that it enables users to track their individual progress in
the system. On the other hand, it promotes a higher com-
petitive spirit in the community, and it is used when a high
number of levels is desired to gauge how far participants
progressed within the community.


http://answers.yahoo.com
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3.1.3 Awards

The main goal of awards is to promote positive behavior in
the system.

Collectible Achievements

This design pattern allows a user to earn or win awards af-
ter reaching some predefined goals. These awards are than
displayed either in his personal profile or to other partici-
pants, as shown in Figure 3.6. Its goal is to encourage par-
ticipants in the community to try out all aspects of the sys-
tem that are being promoted.

Badges (9) c

© 26 Badges
L2 (&

d (@ A4 ‘

* Popular Question B
— Announc
Super User: That's 30 check-ins in a month for you! e

B bronze badge: Asked a question with 1,000 views |

oz -

* Tumbleweed

(a) Badges in Foursquare. (b) Badges in Stackoverflow.

Completed
4| ‘
é’ Lonely (5 points)
\ Code on a Friday or Saturday night. Coding? Tonight? Ouch
Jan 28, 2012 at 2:00 PM UTC-08:00

Calciol
L Architect (5 points)
Add 10 items to a sequence diagram. You're not just a developer; you're an arcl
x Jan 23, 2012 at 3:19 PM UTC-08:00
169 points

| UML God {5 paints)
Create a UML Class Diagram 10 times. Code is for sissies. Models! Models! M

Jan 23, 2012 at 3:12 PM UTC-08:00
4 Cheaters points)

Invoke an IntelliTrace Menu 10 times. Tools rule! Learn more about Intellitrace.
Jan 23, 2012 at 2:20 PM UTC-08:00

Job Security (0 points)
Write 20 single letter class level variables in one file. Kudos to you for being cry

Jan 23, 2012 at 1:34 PM UTC-08:00

(c) Badges in Microsoft Visual Studio Achievements.

Figure 3.6: Examples of Collectible Achievements-
“Badges”.  Source: Retrieved 13 Feb. 2012 from:
www.foursquare.com, www.stackoverflow.com,
and |http://channel9.msdn.com/achievements/
visualstudio

Award as promoters
of positive behavior

Encouraging
participation through
collectible
achievements
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Collectible
achievements with
respect to this thesis

Peer to peer awards
and their
collaborative touch

Peer to peer awards
with respect to this
thesis

Points as a means to
display the reputation

Points with respect to
this thesis

Collectible achievements are strongly related with the con-
cept of goals as described in Section 2.2.1—"Goal-Setting
Theory and Tasks”. This thesis project uses the ideas be-
hind the goal-setting theory, thus this design pattern is ap-
plicable.

3.1.4 Peer to Peer Awards

This design pattern fosters a more collaborative and coop-
erative peer-to-peer relationship, by allowing the commu-
nity participant to give and receive awards reciprocally.

Allowing participants to award or rate other participants
in this thesis project would be unsuitable because it leads
to unfair or subjective ratings.

3.1.5 Rankings

Rankings, as the name says, enable a fast and clear compar-
ison of the participant’s performance within the commu-
nity.

Points

This design pattern determines a competitive community,
where its participants involve in competitive activities such
as games, and player vs. player competitions. Through this
pattern, participants can compare their progress, and ac-
complishments with other competitors. The system counts
up activities that the users engage in and keeps a running
sum of the achievements (cf. Figure 3.7) (Farmer & Glass,
2010).

This thesis project proposes the idea of a social game.
Therefore, this design pattern suits the purpose of every
simple game: associating the participant’s progress in the
game with points.
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Tamtomo D.

Holtsville, NY | Unfollow 980 31 5

Not currently tuned in to anything POINTS TUNE INS

Figure 3.7: ScreenTribe associates “tune-in” of users with
points which they can redeem with rewards. Source: Re-
trieved 13 Feb. 2012 from: www.screentribe.com

Leaderboards

This design pattern allows users to know who are the best
performers in a category of the system, or overall. It can
be combined with the Points design pattern (as seen in Fig-
ure 3.8), in that both of the design patterns promote a com-
petitive spirit within the community and thus are likely to
be perceived as an encouragement of competition between
users.
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. 1 Reny | 100, %% 155 - ‘If‘
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!4 Friscich 23.4% TWs0eoe0 ;

?5 | Moknowmwidagmin [ is1m 56 r,l : !

,-5 | Feery | 11.4% - T RNee @ hd {

. . 44 EOC! paianengsack ¢
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(a) Leaderboard in Moknowpe- (b) Leaderboard in Stackover-
dia. flow.

US Overall Leaderboard

View Losderboard. US Overnll | US Weekly | Giotal Oworssl | Giobal Weskiy

2 H B, B 1 FaFEy

(¢) Leaderboard in Yahoo Answers.

Figure 3.8: Examples of Leaderboards. Source: Re-
trieved 13 Feb. 2012 from: www.screentribe, and www.
stackoverflow.com

Leaderboards
promoting a
competitive spirit


www.screentribe.com
www.screentribe
www.stackoverflow.com
www.stackoverflow.com

36

3 Related work

Pitfalls about
leaderboards

Leaderboards with
respect to this thesis

Top X
Leaderboards—
another type of
leaderboard

Based on Farmer & Glass (2010), leaderboards are consid-
ered to be harmful if not used carefully. Leaderboards excel
in recognizing the performance of the best users, but users
being at the bottom of the ranks get demotivated. Addi-
tionally, whatever is measured, there is the danger that it is
taken way too serious by the participants, and that they do
not engage in the activities promoted by the site.

The progress of each participant in the game can be com-
pared through such leaderboards. Therefore, this design
pattern is suitable for this thesis project. Nevertheless, as
leaderboards are considered to be harmful, a different ver-
sion of this pattern makes sense.

Top X Leaderboards

This design pattern is similar to the Leaderboard Pattern in
that it displays top performers of the community. On the
other hand, the ranks of the worst users are not displayed,
which removes their sense of shame. Last but not least,
users being near to the top X places are motivated to in-
crease their ranks.

Top Reviewer Rankings  Hall of Fame Reviewers
10,000 customer reviewers El 2 1000 Next »

Customer Reviewer Total Reviews

Chandler =i &

Ses all 612 ravievs

*2 i R 577

* o

A. DentFl

Ses all 1,437 raviens

1,437

Figure 3.9: Amazon’s list of top costumer reviewers.
Source: Retrieved 13 Feb. 2012 from: www .amazon. com.

After having discussed a set of design patterns used in so-
cial interfaces, the next section concentrates on the differ-
ent types of reputations systems, based upon a comparison
framework.


www.amazon.com
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3.2 Types of Reputation Systems

There is an ever-growing literature around web reputation
systems which gives a strong sign that this is an impor-
tant technology. Nevertheless, the systems being proposed
and those already proposed unfortunately lack coherence
(Josang et al., 2007).

The following describes a framework of comparison for dif-
ferent reputation systems, aiming at highlighting areas, as-
pects, and design patterns that are important for the pur-
pose of this thesis project:

Target users.

Amount of effort needed to achieve a high personal reputa-
tion.

Actual benefit of having a high reputation.

Applied design patterns, as described in Section 3.1—
“Reputation Design Patterns”.

Additionally, according to Jensen et al. (2002), reputation
systems can be grouped based on:

e the nature of information given about the object of interest,
and

o the way how the rating is generated.

Applying this method of categorization, Jensen et al. (2002)
groups reputation systems in:

1. Ranking Systems (see Section 3.2.1—"Ranking Sys-
tems”),

2. Rating Systems (see Section 3.2.2—"Rating Sys-
tems”),

Defining a
comparison
framework

Categorization
principles

Type of Reputation
Systems
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Further Reputation

Systems

Notion of Ranking
systems

Ranking systems
with respect to this
thesis

Notion of Karma
model

3. Collaborative Filtering Systems (see Section 3.2.3—
“Collaborative Filtering Systems”), and

4. Peer-based Reputation Systems (see Section 3.2.4—
“Peer-based Reputation Systems”).

According to Farmer & Glass (2010), the following subjects
are also related to reputation:

1. Recommender Systems (Resnick & Varian, 1997),

2. Trust Systems (Josang et al., 2007), and

3. Search Relevance (Langville & Meyer, 2006).

However, the focus of this thesis is not in using reputation
systems to facilitate trust between users in a commercial
context, but to establish a status within the community.

3.2.1 Ranking Systems

Ranking systems list items, and/or users, according to dif-
ferent criteria and indicators. A classic example of a rank-
ing system are leaderboards/achievements.

Such systems suit the needs of this thesis project, in that
ranking systems are suitable for goal-oriented activities and
the results displayed through leaderboards are easy to in-
terpret.

Karma Model

Such a model is used to track and create incentives for user
behavior. The following forms of karma models can be dis-
tinguished (Farmer & Glass, 2010):
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e Participation Karma measures the amount of user par-
ticipation.

e Quality Karma measures the quality of contributions.

e Robust Karma combines the participation and quality
karma scores into one score, representing so the over-
all value of a user’s contributions.

The Robust Karma Model is similar to the system proposed
in this thesis in that the overall reputation score of a user
of this thesis project would be a combination of different
partial karma scores.

Examples of Ranking systems are:

e Moknowpedia: A collaborative review system for cor-
porate wiki, which explicitly recompenses users for
their efforts and time in contributing to it, rewards
them for their participation, and further motivates
them to higher levels of participation.

e Ebay®: An online auction and shopping website in
which people and businesses buy and sell a broad va-
riety of goods and services worldwide.

e Amazon’: A US-based multinational electronic com-
merce company.

3.2.2 Rating Systems

When an application gives users the possibility to give an
explicit opinion about something, it typically employs a rat-
ings model. Ratings can be handled in a number of ways,
such as bars, stars, 10-point scale. These ratings are col-
lected from all users and rolled up as a community average
score, meaning that the ratings are global and all users will
see the same score for the same object of interest (Farmer &
Glass, 2010).

®http://www.ebay.com/
"http://www.amazon.com/

Karma model with
respect to this thesis

Notion of Rating
systems
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Rating systems with
respect to this thesis

Notion of
Collaborative
Filtering systems

Ratings-Review Model

In this model, a user gives the target a series of ratings and
provides one or more free-text opinions. Each individual
part of that review feeds into a community reputation av-
erage score (Farmer & Glass, 2010).

The following gives some examples of rating systems:

Moknowpedia,

StackOverFlow,

Ebay,

Amazon, and

Digg®: A social news website. Its cornerstone func-
tion consists of letting people vote stories up or down,
called digging and burying, respectively.

Direct ratings of users by users are allowed in some of the
above-mentioned systems. This thesis project is about wiki
articles, thus a direct rating of users in this context is in-
apt. On the other hand, rating wiki articles contributes in
increasing their quality, thus relevant for this thesis project.

3.2.3 Collaborative Filtering Systems

Collaborative filtering systems differ from rating systems in
that reviewers are matched to the users based on the simi-
larity of past ratings. These systems are more sophisticated
than rating systems because they reflect more personally
relevant information, are more difficult to understand and
expensive to be implemented (Jensen et al., 2002).

®http://www.digg.com/
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Examples of Collaborative Filtering Systems are: (1) Ama-
zon, and Netflix’. Users of Amazon receive book recom-
mendations, based on the users’ buying behavior or their
explicit product ratings. Netflix predicts user ratings for
films, based on previous ratings.

The main goal of this thesis project is not meant to assist
users in taking every-day decisions based upon past rat-
ings from other users. The proposed system is not a system
of trust, but a system of pure personal reputation, where
respect and status are its main ingredients.

3.2.4 Peer-based Reputation Systems

Such reputation systems, known also as Social Network-
Based Recommender Systems (SNRS) give participants
personalized recommendations based on social friends in-
fluence (He & Chu, 2010).

This thesis project differs from peer-based systems, because
their main goal is to assist users in entering in transactions
based on peer recommendations.

3.2.5 Social/Reputation based Systems with inher-
ited “Game Mechanics” Principles

This section gives an outline of modern reputation-based
systems, which integrate game mechanics as part of the users’
experience in those systems.

e Foursquare!’; A location-based social networking site
that allows users to “check-in” at places by select-
ing from a list of venues the application locates
nearby. Through Foursquare, people can meet with
their friends in the vicinity, and keep in contact with
friends from all over the word.

‘http://www.netflix.com/
©Yhttp://foursquare.com/

Examples

Collaborative
Filtering Systems
with respect to this
thesis

Notion of Peer-based
Reputation Systems

Peer-based systems
with respect to this
thesis

Reputation systems
with integrated game
mechanics
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Common design
patterns

Implications from the
comparison
framework

e StackOverFlow'!: A collaboratively edited question
and answer site for programmers.

e Screentribe’?: A website which allows users to see
what their buddies watch. Upon sharing a video, par-
ticipants earn points, which can later be redeemed for
real life prizes.

e Gowalla'3: A website which allows users to discover
their most loved places while sharing the places that
mean to them.

All of these systems use design patterns such as: (a) Points,
(b) Leaderboards, (c) Badges (see Section 3.1—"Reputation
Design Patterns”), etc. to get their users to continue to per-
form desired behaviors. Their overall number of users keep
increasing drastically, which infers the growing success of
such systems.

3.2.6 Comparison Framework

Table 3.1 compares the above-mentioned systems to each
other based on the comparison framework described in
Section 3.2—"Types of Reputation Systems”.

An analysis of such a framework reveals the emerging
paradigm of integrating a social game as part of the user
experience. It also points out the most important design
patterns applied in such systems, aiming at increasing the
participant’s engagement. Finally, all but one (Moknowpe-
dia) system belong to public online communities.

"http://stackoverflow.com
Zhttp://www.screentribe.com/
Bhttp://www.gowalla.com
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Emerging paradigm
of a social game

Little research on
corporate wikis

Insight into the next
chapter

3.2.7 Summary

This chapter summarized the state of the art regarding
reputation-based systems as well as design patterns that are
applied to such systems. An interesting finding of the per-
formed research is the emerging paradigm of integrating a
social game based on competition, recognition, status, and
awards as part of the user experience.

Another result is that except Dencheva et al. (2011), no ex-
ample of a reputation-based social-game deployed in the
context of a working environment could be found. Thus,
evaluating whether such an approach proves to be success-
ful in a corporate wiki is an important contribution of this
thesis project.

Analyzing carefully the results of this research evaluation,
along with the theoretical foundations described in Chap-
ter 2—"Theoretical Foundations” contributed to the defini-
tion of the final concept of ReputationForge, a social game
that was created for the purpose of this thesis project. The
overall process of formulating a final concept is described
in detail in the following chapter.
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Chapter 4

Finding a suitable
concept

“An invasion of armies can be resisted, but not
an idea whose time has come.”

—Victor Hugo, Histoire d’un Crime, 1852

This chapter describes the gathering of requirements
through an elicitation process. Requirements elicitation is
a part of the user-centered design process—a design based
on: (a) a clear definition of the target audience, (b) empirical mea-
surement of the feedbacks given from the target users, and (c) it-
erative design (Gould & Lewis, 1983). Afterwards, the gath-
ered requirements are analyzed and specified. The overall
concept of this thesis is described in detail in Section 4.2—
“System concept”. It results from the elicited requirements,
the problems of the existing system Moknowpedia, the re-
searched theoretical foundations in chapter 2—"Theoretical
Foundations”, and finally from the design patterns and rep-
utation systems studied in Chapter 3—"Related work”.

4.1 Gathering Requirements

In order to ensure a successful outcome, every project has
to satisfy the needs and wants of the target users. The fol-

A user-oriented
design
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ebbits platform

ebbits features

ebbits wiki

Moknowgroup

Moknow features

lowing outlines the user-centered design techniques used
in this thesis project to elicit users needs.

4.1.1 Target Users/User Environment

This section describes the characteristics of the target users
and their working environments.

ebbits

ebbits! is a European Union Integrated Project (IP) within
the Framework Programme 7 (FP7) in the area of Internet
of Things and Enterprise environment. The ebbits plat-
form transforms the Internet of People (IoP), the Internet
of Things (IoT), and the Internet of Services (IoS) into the
Internet of People, Things, and Services (IoPTS). The way
how it achieves this is by providing a semantic resolution
of the Internet of Things transforming so every device into
a semantic-based web service.

ebbits is characterized by: (a) the cooperation and collaboration
of many partners (a minimum of 3 partners coming from 3 differ-
ent countries) with different backgrounds, and (b) a high degree
of distribution of the partners.

Members of ebbits project do rarely use their internal wiki.
The contribution and participation rate is not satisfactory.

Moknow

The Moknow group is a self-organizing team at the Fraun-
hofer FIT research institute with a flat hierarchy:.

There is an overall flexibility in achieving predefined goals.
Staff members are mostly researchers, one third working
students and two executive managers (Dencheva et al.,
2011).

"Mttp://www.ebbits-project.eu/news.php
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The Moknow group uses its internal wiki Moknowpedia
extensively, as a means of everyday information exchange
between its members.

4.1.2 Requirement Elicitation

Requirement Elicitation encompasses all activities involved
in discovering the requirements of a system/describing its
functionality, and understanding the application domain.
The goal of this phase is a model representing the re-
quirements of the system seen from the user’s perspective,
which describes what the system should do but not how to
do it. It is not just a simple process about gathering require-
ments, but a highly complex one because different users
have very often conflicting changing requirements, and an
unclear picture of them (Bruegge & Dutoit, 1999).

Bruegge & Dutoit (1999) define the following techniques
as ways to gather requirements during the “Requirement
Elicitation Phase”: (a) Interviews, (b) Observation, (c) Brain-
storming, (d) Scenarios, (e) Questionnaires, (f) Evaluating exist-
ing systems.

Referring to these techniques in the early stages of soft-
ware development ensures a lower probability of design
mistakes in the later stages.

Remarks about Moknowpedia

The results of Dencheva (2010) were satisfactory. Neverthe-
less the following remarks were pointed out:

o The rewarding mechanisms applied offer only a temporary
motivation,

o Needed additional rewards, that are directly related with a
participant’s performance,

o Lack of structured goals and dynamic tips,

Moknow wiki

Requirement
elicitation and its
importance

Techniques of
eliciting requirements

Desired
improvements for
Moknowpedia
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Moknowpedia role in
this thesis project

Participants’
personal data

Brainstorming setting

o Lack of notification emails about the own engagement in
wiki.

o Lack of a list displaying all the new articles, and the articles
not yet rated by the participants.

o A combination of punishment and rewarding mechanisms
is Missing.

As this thesis project continues the idea of Moknowpe-
dia, the results of this study provide valuable informa-
tion about the extent to which the current system satisfies
user needs and helps identifying potential problems to be
avoided, and additional features to be introduced in this
thesis project.

Brainstorming Session and Results

Eight people, all of them members of Moknowpedia vol-
unteered to be part of a workshop for this thesis project.
Ages of the users varied between 25 and 35 years. All of
them were male, computer scientists. One participant had
a research background in rewarding systems. All of them
participate in EU projects.

The session began with a short introduction into the top-
ics of motivation and reputation. Additionally, a specific
problem/opportunity statement was drawn up to inform
the participants what this thesis project tries to achieve. The
statement did not suggest a specific solution to not hinder
the idea generation process, being careful so not to bias the
participants. The discussion lasted almost two hours and
a lot of new ideas were gathered. The focus of the brain-
storming session was on identifying a list of extrinsic and
intrinsic rewarding mechanisms to be fostered by a system
based on reputation and finally to identify a list of system
design patterns and requirements. Figure 4.1 shows the
main results of the brainstorming session, namely: (a) the
basic requirements the rewarding system should fulfill, (b)
a list of intrinsic and extrinsic rewards, and (c) the possible
problems related to the introduction of rewards.
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Implication from the
brainstorming
session

Requirements
sources

Requirements for an
ergonomic system

The results of this workshop confirm the idea given in
Chapter 2—"Theoretical Foundations” that cash and in
general pure tangible external rewards are not the leading
driver for employees, thus leading to discouragement if ap-
plied for a long time (Schawel & Billing, 2009). Once an in-
dividual reaches a level of comfortable living, satisfaction is
not likely to get better as a result of such external rewards
(Robbins, 2004).

4.1.3 Requirements Definitions

Based on the outcomes of the brainstorming session, and
the theories and the design patterns studied in Chap-
ter 2—"Theoretical Foundations” and Chapter 3—"Related
work”, an extensive and comprehensive list of require-
ments was created. However, only the most important
requirements have been selected, that respect a degree of
completeness to verify the ideas proposed in this master
thesis.

Requirements

While developing a system, design guidelines and stan-
dards from the usability engineering field should be fol-
lowed. They give developers an invaluable information on
ergonomic issues. The rewarding system, proposed by this
thesis project, should as a precondition be an ergonomic
one, which provides a user-friendly interface that allows
users to effectively and efficiently work with it. The stan-
dards ISO 9241 Part 110 and Part 112, define guidelines re-
garding usability and dialog principles such as efficiency,
self-descriptiveness, learnability, task suitability, etc.

nttp://www.handbuch-usability.de/iso-9241.html
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Based on these standards, the following requirements are
defined:

o R1: The system should be easy to use.
o R2: The system should be easy to learn.

e R3: The way the system is presented is clear and under-
standable.

The workshop results pointed out the necessity of relating
fun with the everyday work in the Wiki. Fun is known
to be a factor that motivates participants of online com-
munities toward higher participation. Additionally, Prause
et al. (2010) and Yetim et al. (2011) point out that Commu-
nity is a major motivating factor (see more in Chapter 2—
“Theoretical Foundations”. This led to the following re-
quirement:

R4: The participation and activity in Wiki is associated with a
social game, as a way of social interaction, promoting fun within
the participants.

Based on the workshop results and the results of the stud-
ies by Prause et al. (2010) and Yetim et al. (2011), the follow-
ing requirements related to the concept of reputation were
gathered:

e R5: The social game promotes a public contest based on
reputation. Its competitive degree is competitive as shown
in Section 2.3.1—"Competitive Spectrum’”.

e R6: There should not be a full transparency of reputation
scores.

The results of the first workshop and the goal-setting theory
as described in Section 2.2.1—"Goal-Setting Theory and
Tasks”, and the studies by Prause et al. (2010) and Yetim
et al. (2011) led to the following requirements:

The entertaining side
of the system

Public contest/
partial transparency
of reputation scores

The “task”
concept/Task
requirements
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Categorization of
tasks/Equity between
participants

Rewards and triggers

o R7: Small tasks are given to the player.

o R8: The task difficulty should be neither too easy nor too

difficult.

o R9: Clear feedback about the progress of each task is given
to the player.

o R10: The rules on which the game is based are transparent
and clear.

e R11: Every day actions are made visible.

Additionally, based on the Maslow Theory of Needs (see Sec-
tion 2.2.1—"Maslow’s Theory of Needs”), and the Equity
Theory of Motivation (see Section 2.2.1—"Equity Theory of
Motivation”):

o R12: The tasks should belong to different categories.

e R13: Users should not feel disadvantaged, or excluded by
the game.

Based on the Fogg Behavior Model for Persuasive Design (see
Section 2.1.1—"Fogg Behavior Model for Persuasive De-
sign (FBM)”), the STUFF template for goals and the study by
Prause et al. (2010) (see Section 2.2.1—"Intrinsic vs. Extrin-
sic Theory”), the following requirements were gathered:

o R14: The system should increase the motivation by intro-
ducing a variety of different proclaimed, and durable re-
wards.

e R15: The rewards should be attractive, and acceptable to
the participants.

o R16: The system should be based on triggers, which start a
change in behavior of the participants.
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Furthermore, the following technical/architectural require-
ments are defined:

e R17: It should be easy to add a new task to the already
existing game.

e R18: Rules define when a task is completed or not.

The elicited requirements help to define the scope of the
solution of this thesis project. In the following the concep-
tual model is described, which is formulated based upon
the identified requirements R1-R18.

4.2 System concept

The following sections describe in detail the conceptual
model of this thesis project. Afterwards a scenario of use
is described which helps clarify how users are supposed to
carry out tasks in specified contexts. Finally, a paper and
software prototype were developed based on this concept.

4.2.1 Concept

The system name is ReputationForge. It is a web-based
reputation system. Its service is available to users who are
members of the Gforge ebbits project and Moknowpedia.

This concept addresses the goal of motivating its users to
actively contribute to the wiki by providing users with a
social game (R4) based on reputation, which embeds the
following categories of incentives (R14):

1. Community/Curiosity: The drive to know new things
regarding the community.

2. Reputation: The drive to grow one’s status in the com-
munity, and one’s perception of his importance to the
community.

Technical
requirements

Final concept based
on the elicited
requirements

Integration with
Gforge and
Moknowpedia

Main aspects of the
social game
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Introduction of tasks

Game objectives

3. Fulfillment incentives: The desire to complete a task,
assigned to oneself, a friend or the application.

4. Recognition incentives: The desire for the praise of oth-
ers.

The game is broken down into several tasks (R7) that need
to be successfully completed by its users. A task will
mainly require the user to contribute with informative wiki
articles, rating such articles, increase their metric scores and
ranks related to the scores (R12) .

What the game wants to achieve is that the participants go
through the tasks available and complete them. The follow-
ing tries to explain how the game tries to achieve this:

1. The design motivates the following types of users
(R13,R15):

(a) Newbies, which know little to nothing about
the new system and the tasks they need to go
through. They need to complete a specific num-
ber of tasks to be considered as advanced. As
long as they have this status, they get special
benefits from the system.

(b) Advanced users, which already know about the
game. As such, the system helps them advance
through the game.

2. Based on the fact that users are quite busy, the design
gives the user the full choice when to start competing
for a task. It is totally the user’s decision when to
decide to accept a task. Still, the design pushes the
user to accept a new task by:

(a) giving him a clear description and exact effort
he needs to put in (R9,R10). This is based upon
the idea that busy people want to know exactly
how much work they need to invest in to achieve
specific goals.

(b) making clear to the user that in case he accepts
the task and successfully completes it, he would
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(©

increase his personal reputation score by get-
ting karma points (R15-R16, see also 3.1.5—
“Rankings”). Karma points are to be understood
as virtual rewarding units that are given to the
user, upon successful interaction with the sys-
tem, in our case: successful completion of a task.
The reputation of the user would then be defined
by the overall sum of these karma points and
further define the status and rank (a quantitative
number to define the best users in a competition
(R5) of the user.

proposing balanced tasks, (R8) neither too easy
nor to difficult.

making clear to the user that only if he accepts
the task and successfully completes it, the re-
maining tasks will be unblocked (R14, R15).
This stimulates the curiosity of the users which
ask themselves what comes next to the game.

3. The design helps the user to successfully complete
an already accepted task by:

(a)

(b)

(©)

giving the user a clear feedback of how much
effort is left.

reminding the user about the karma points
(R16) he would win upon successful completion.

giving the user information about other users
(R16) which are currently competing or already
competed for that task. By doing this, not only
a sense of competitiveness is leveraged but also
users are more likely to complete the task if they
recognize via the system that others are perform-
ing the same task along with them.

4. Through successful completion of tasks, the user in-
creases his reputation, which defines his status and
power. A higher reputation means a higher status
for the user which increases his satisfaction and mo-
tivation to use the game (see Chapter 2—"Theoretical
Foundations”. The design proposes a personal pro-
tile (see 3.1.1—"Profile”). Besides the karma points, it
includes the following:
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(a)

(b)

Recent activities (R11) and personal achieve-
ments of the user (when a user starts, com-
pletes or fails a task, becomes an advanced user)
(see 3.1.1—“Personal Dashboard” and 3.1.3—
“Awards”). This lies behind the idea that the
user will be more motivated to perform a task if
she can observe others performing the behavior
and see the outcomes of their behavior.

Ranking position of the user, which is only vis-
ible to the owner of the profile (R6). This is
done to not contradict the idea of having a top
5 users leaderboard (as explained below), which
displays only the ranks of the 5 best users (see
3.1.5—"Rankings”).

5. By introducing ranking lists/leaderboards, the de-
sign gives a competitive touch (R5) to the game. The
reason is that users will have a greater motivation
to progress through the game if they can compare
their performance with the performance of the others.
Based on the two different types of users, the intro-
duction of: a) a top 5 users leadboard and b) a leaderboard
of all newbies is proposed. This addresses the follow-

ing:

(a)

(b)

()

All the users would be driven by the desire to
appear in the top 5 list.

Users that are at the bottom of the list would not
feel ashamed about their actual score (still hav-
ing the inner desire to progress) which would
not be the case of a ranking list displaying all the
users participating in the game.

Competition between newbies is increased. To
avoid a possible demotivation, the leaderboard
of all newbies is not visible to advanced users
(R6).
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6. ReputationForge increases its presence and thus the
probability to start a change in its participants behav-
ior by introducing the following triggers:

e Changing the main page of ebbits web site in
Gforge (see Section 5.4.3—“Creating a Gforge
Plugin”).

e Regularly sending emails to users, regarding
their activity in Wiki.

7. Asa last consideration, based on the results of Section
4.1.2—"Remarks about Moknowpedia” the design in-
troduces a punishment task, which stops the normal
progress of the game, in case users fail to maintain
some minimal requirements (for more detail see Sec-
tion 5.4.5—"Punishment Task”). Only upon success-
ful completion of the punishment task, the user will
be able to continue playing the game as normally.

4.2.2 A Scenario describing the Concept of Reputa-
tionForge

Wednesday morning, Bill is drinking a coffee in his office
in Denmark, while he receives an email. He was chosen to
take part in ReputationForge, a social game that shall mo-
tivate him to participate more actively in the internal wiki
of the project he is a member of. “There are a bunch of
tasks, that are waiting to be completed from you. Their
level of difficulty vary and they belong to different cate-
gories. Upon completing the tasks, you will be awarded
some points, which will increase your reputation inside the
wiki”. The idea of embedding pleasure with the work in
wiki attracts him.
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Bill does not need to do anything in order to install the
game. He just needs a browser. ReputationForge is dis-
played as an additional tab in the main page of his project.
He clicks it, and starts navigating in the new system. Repu-
tationForge is self-explanatory, and after some time he de-
cides to start the first task, which is colored green. The
remaining tasks are colored gray. He cannot open them.
This very task wants him to “Rate two articles”. He has
no time restriction in doing that. Additionally, to help him
complete this task, ReputationForge displays a list of the
articles that he did not yet rate, and additionally forwards
him to those articles. After a careful reading, he rates the
required two articles with the help of the embedded rating
form. After a while, he receives an email notification: “Con-
gratulations. You just completed a task. It is now time for a
new one. Remember, completing tasks increases your rep-
utation within the wiki”. Additionally, he notices that this
activity was made public to the other members and that he
belongs to the best users. Unfortunately, he does not have
time to start a new task because he has an important meet-
ing.

The next days are very busy for him, and he forgets about
ReputationForge. ReputationForge sends him an email-
notification “You did not complete any tasks recently”, aim-
ing at attracting him back to the system. Indeed, Bill logs in
again and starts the second task.

Jana, a member of the same project, while working in her
office in Germany, did not yet try ReputationForge. Repu-
tationForge sends her an email-notification: “You belong to
the worst users. Try to start a task and increase your rep-
utation within wiki”. She logs in and starts her own task.
The game shows her also the users that completed or are
completing the same task as her. She finds this thriving.
After completing her first task, she can choose between the
remaining tasks. She does not know which task to start.
Having a look to the recent activities, she sees that Tim suc-
cessfully completed Task “Contribute with two articles”.
She decides to start that task also. Her reputation increased
and soon she will appear among the best users in Reputa-
tionForge.
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4.2.3 Prototyping Techniques

Every user-oriented system uses prototyping techniques
that enables developers to explore the application’s func-
tionality and interaction model with the target users.
Hakim & Spitzer (2000) evaluate different approaches to
prototyping based on the degree of fidelity which they de-
fine as follows:

FIDELITY:
the degree of closeness to the “depth, breadth and finish
of the intended product”.

In the following two widely used prototyping techniques
during the Requirement Elicitation Phase are discussed:

Low Fidelity Prototyping

Example of low fidelity prototypes are rough paper or pen-
cil sketches or User Interface (UI) dialogs, which are not
that detailed allowing designers and target users to focus
on important high-level Ul design. The disadvantage with
this technique is that the dialog sequence is hard to be con-
veyed.

Medium Fidelity Prototyping

This approach takes designers very near to a true represen-
tation of the user interface of the future system. A medium
fidelity prototype is more detailed, precise and interactive.
It mocks some aspects of the final UL. A disadvantage of
this technique is that target users focus on design details
and may overlook larger problems.

Role of fidelity
prototypes

Definition:
Fidelity

The low fidelity
approach

The medium fidelity
approach
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Software prototype of
this thesis project

A medium fidelity prototype® was developed and pre-
sented to the target users. The most important milestones
of the conceptual model and user interface were explained.
Figure 4.2a, and 4.2b show some screenshots of the software

prototype.

Task 1 Task 2 Task 3 Task 4 Task 5
e ( QuantityX QualiyXTime

Task 6 Task 7 Task 8 I”H Task 10

the
B &
See All
Legend. Possible kind of Tasks that could appear during the
game.

Blue: Tasks still to be accepted
QualityX Task: Eam X points in Quality section.
CategoryX Task: Eam X points in Category
section.

Eam X points in Quality section
within a predefined amount of ime.
+ Eam X points i
Red: Tasks that were failed and cannot be withina pmﬁmﬁ:‘mﬁ“’m;@“w secton
accepted anymare Loader: Be the leader of the weak... And a lot of
tasks like these.
Ps. Click in Task1 to see the task description
Ps. The order in which these tasks appear in this
demo s totally casual. It is justfor the sake of
presentation.

(a) Software prototype—Overview of tasks

Task Description

Description:
Eam 3 points in Quality Secton.

Points added to your overall
Karma Score upon successful
achievement:

7 =

Ps, Afer clicking the Accept
Bution: The following section
will be displayed

Accept date: 20 January 2010
Remaining points : 1 points

Elapsed Time: Unlimited

Folowers that accepted the same task:

Justfor explanation purposes
click these Butfons fo
understand how the main page
of tasks will be changed
accordingly if you succeed a
task or fail that task:

(b) Software prototype— Description and feedback
about a task

Figure 4.2: Screenshots of the software prototype

Shttp://www.youtube.com/watch?v=UZHV1X6T4Is
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4.3 Concept Validation

Having formulated a detailed concept for this thesis
project, the next step was to validate it. Eight participants,
where three of them were students, were again briefed on
the goals of this thesis project. The scenario described in
section 4.2.2—"A Scenario describing the Concept of Rep-
utationForge” was presented to them. Its aim was to make
the concept of this thesis project clear to them. Additionally,
a software prototype (refer to Section 4.2.3—"Prototyping
Techniques”) was demonstrated to them.

It is important to mention that this section aims at finding
out the preference towards ReputationForge concept before
starting its implementation. The detailed empirical evalu-
ation of ReputationForge, along with its concept and moti-
vational values is described in Chapter 6—"“Outcome Eval-
uation”, and Chapter 7—"Implementation Evaluation”.

4.3.1 User Questionnaire

After this, each participant was given a web based ques-
tionnaire (cf. Appendix A—“User Evaluation Question-
naire”) that asked him to give his overall reactions to the
concept. The majority of the questionnaire items were
based on a five-point Likert scale. Each of the items had
five potential choices — “strongly agree”(1), “agree”(2),
“neutral”(3), “disagree”(4), “strongly disagree”(5). The col-
lected data was than analyzed through descriptive statis-
tics®.

General Questions

Participants were given questions that aimed at identifying
their profile, and their degree of familiarity with different
reputation systems in the market.

“For detailed information about descriptive statistics see: http://
www.le.ac.uk/bl/gat/virtualfc/Stats/descrip.html

Procedure

Real evaluation of
ReputationForge is
carried out later

5-point Likert scale
items

Response options
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Participants’ “profile”

Results

Degree of familiarity
with
Reputation-based
Systems

Rated statements by
the participants

Three out of eight participants had a HiWi position in FIT.
Two of them were females. Seven out eight users strongly
like challenges in their everyday work. All the participants
are motivated by new ideas in their everyday work. Six
out of eight participants do not only finish their individ-
ual tasks, but also contribute to the team. Five out of eight
participants need a clear visible path to complete assigned
tasks. Five out of eight participants like to complete tasks
that are neither too easy nor too difficult.

Based on these results, there is an obvious tendency of users
toward balanced tasks, with a clear description of what
needs to be done. This corresponds to the conceptual model
of this thesis project.

Seven out of eight participants were familiar with Ama-
zon, and Ebay. Five out of eight participants were familiar
with Stackoverflow. None of the participants were familiar
with systems like Foursquare, Digg, Screentribe, which in-
troduce the concept of a social game as part of their users’
experience.

Analyzing the Likert-Scale Items

Table 4.1 shows the detailed descriptive statistics of the fol-
lowing statements:

Statement 1: Systems like Moknowpedia would be used by
the manager to control the performance of participants.

Statement 2: 1 am overall satisfied with Moknowpedia.

Statement 3: It is easy to get a first understanding of the new
system ReputationForge.

Statement 4: Regular emails sent by ReputationForge would
increase its presence.

Statement 5: Advertisements would increase the presence
of ReputationForge.

Statement 6: The rewards/incentives promoted by the so-
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cial game in ReputationForge overall motivate me.
Statement 7: 1 feel excluded by this concept.

Statement 8: Overall I am satisfied with the concept.

Statement n Mean® StDev Median Range
St. 1 8 3.875 0.641 4 2

St. 2 8 25 0.535 2.5 1
St. 3 8 1625 0916 1 2
St. 4 8 2625 1408 2.5 4
St. 5 8 275 1.165 3 4
St. 6 8 2125 0.641 2 2
St. 7 8 3875 0991 4 3
St. 8 8 225 0.886 2 2

“Response values range from 1 (strongly agree) to 5 (strongly dis-
agree).

Table 4.1: Results of the concept validation

Figure 4.3 displays the overall descriptive statistics shown

in Table 4.1 through boxplots. Displaying statistic
results through
Boxplot of Statements 1-8 boxplots
s.disagree -
disagree *
neutral - H
agree -
s.agree -
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Figure 4.3: Boxplots describing the results of the concept
validation
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Controlling
performance

MoknowPedia
Motivation

Understandability of
the new system

Overall feeling
towards
ReputationForge
concept

Overall motivation

Preference of
participants

75% of the participants think that the manager would not
use Moknowpedia as a means of controlling their perfor-
mance. Only one participant was afraid of such a side ef-
fect. Based on this outcome, it is assumed that Reputation-
Forge which continues the idea of MoknowPedia, is per-
ceived as a system which promotes and does not control
the participants” performance.

50% of the participants were motivated by Moknowpedia ,
meanwhile the other half had a neutral feeling on this point.

75% of participants found it easy to understand the concept
of ReputationForge. The remaining 25% of the participants
are undecided. Based on this outcome, it is assumed that
the participants did not overlook major milestones of Rep-
utationForge conceptual model.

The aim of statement 6 and 8 was to gain an overall feel-
ing about how motivated the participants from Reputation-
Forge feel and how much they like its concept. The focus
was not in each specific reward promoted by the Reputa-
tionForge concept, but in finding a tendency of the partic-
ipants. For a complete detailed evaluation of the concept
of ReputationForge, refer to Chapter 6—"“Outcome Evalua-
tion”, and Chapter 7—“Implementation Evaluation”.

75% of the participants like the concept of ReputationForge.
12.5% of the participants is undecided, while one partici-
pant does not like the concept (shown as an outlier in Fig-
ure 4.3). His main concern is the need of emails, to increase
the system presence. According to him, “if a tool is useful, it
is used without the need of further triggers. If a tool is not used,
this is because it is not useful enough”.

75% of the participants believe ReputationForge would mo-
tivate them in general. The remaining 25% had a neutral
opininion.

75 % of the participants feel motivated by the concept of
ReputationForge compared to 50% of the participants that
are motivated by the old system Moknowpedia. Thus, the
participants prefer ReputationForge to Moknowpedia.
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75% of the participants do not feel excluded by the concept.
12.5% of the participants are undecided. One participant
felt excluded. That was the same participant that disliked
the concept.

Statements 4 and 5 discuss the effectiveness of emails
and advertisements at increasing ReputationForge pres-
ence. 50% of the participants agree about the effective-
ness of email notifications. 25% of the participants are un-
decided, whereas the rest rather disagree. Based on this
outcome, it is hard to say whether such a trigger would
prove to be effective. Still, since the median of all answers
is 2.5, it is decided to apply it in the upcoming prototype.
Regarding advertisements, 75% of the participants believe
that they would increase the presence of the new system.
25% of the participants are undecided. Thus, it is decided
to apply advertisements in the upcoming prototype.

While asked for any kind of concept improvements, the
participants do think the original concept is better and
would like to try a first prototype based on that concept.

4.3.2 Summary

This chapter described the main steps followed to elicit re-
quirements, build a suitable concept based on the require-
ments, and furthermore validate it.

The next chapter describes the implementation of this con-
cept, through a high fidelity prototype.

Does the concept
exclude participants?

Effectiveness of
triggers

Concept
improvements

Summary

Insight into the next
chapter
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Chapter 5

Approaching a concrete
implementation

“If you can dream it, you can create it.”

—WALT DISNEY, “The Man Behind the Mask”

This chapter focuses on designing a prototype, which suits
the concept defined in Chapter 4—"Finding a suitable con-
cept”. To fully realize this concept, different technical tools
are needed, which will be presented in the following sec-
tions.

51 Gforge

Gforge (cf. Figure 5.1) is a collaboration tool for manag-
ing software projects'. It assists in the management of the
entire development life cycle using a Collaborative Devel-
opment Environment (CDE)? where software development
project’s stakeholders collaborate with each other, no mat-
ter what timezone or region they are in, to discuss, docu-
ment, and produce project deliverables.

"Mttp://gforge.org/gt/
Zhttp://www.alphaworks.ibm.com/contentnr/cdeintro

Technical tools
needed to implement
a first prototype

Gforge platform
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Gforge technical
features

Role of a project in
Gforge

COLLABORATION QUTPUT CONTROL

Among Developers Release io End Users For Managers

AUTHENTICATION ACCESS SOURCE CODE
Such as Corporate LDAP  For Himl and SOAP CVE, Sub-Version,
and Clear Case

(=] 20408, EForge Greup, LL.C.

Figure 5.1: GForge AS is an extensible platform with an in-
tuitive interface that ties together a huge toolset controlled
by a centralized permission system and maintained auto-
matically by the system. Source: Retrieved 13 Feb. 2012
from: gforge.com/gf

Gforge Software is PHP-based, has a modular architec-
ture and is open source. Gforge AS can be installed on
any cleanly-installed Fedora Core 4-7, Red Hat Enterprise
Linux 4-5, Debian Etch, Ubuntu 6, or CentOS 4-5. SuSE 10
and Solaris 10 can also be used, although it requires more
effort to configure all the required packages.

5.1.1 Gforge Projects

A single Gforge installation hosts several projects, which
users that have a Gforge account can join. A project in such
a collaborative environment can be thought of as an or-
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ganizational entity combining people and activities. Most
things in Gforge are related to a specific project. Once
joined to the system, members can browse around the
project.

Each project has a Summary page, highlighting:

e Recent News, which displays the news about the
project.

o Latest Activities, which displays what users did re-
cently in the project.

e Activity, which gives a visual graph of the project’s
progress.

e Developer Info, which contains a list of all the members
of the project.

e Trove Categorization, which displays details related to
the project.

5.1.2 Gforge Modules/Plugins

Modules or plugins in Gforge define the modular archi-
tecture of Gforge. They extend the basic functionalities
of Gforge. Through the help of these additional modules
Gforge adapts itself to the user or project needs, making it
highly flexible.

Gforge offers several useful built-in modules/plugins such
as: (1) issue tracker mechanisms, (2) task manager, (3) embedded
wiki, (4) Subversion (SVN) repositories, (5) and some modules
like News and File Releases.

Gforge Wiki

One important feature of Gforge that makes it highly col-
laborative is the embedding of a built-in Wiki. Figure
5.2 and Figure 5.3 show relevant parts of the PostgreSQL

Gforge has a
modular architecture

Collaborative feeling
through wiki
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Figure 5.2: Part of the PostgreSQL database schema of
Gforge that is relevant for this thesis project.

database schema of Gforge and relevant parts of the rela-
tional schema of the Gforge wiki plugin, respectively.

wiki_ version
t Jwiki_version_id .
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1 delebed
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O dowinlaad_counk
@ strings
O mds_hash
Cfile_size

Figure 5.3: Part of the wiki relational schema that is rele-
vant for this thesis project.

Analyzing these schemes is important for this thesis
project, because this data need to be read from the Post-
greSQL Gforge database for the successful implementation
of a first prototype.
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5.1.3 Gforge Plugin Architecture

As described above, Gforge has a modular plugin architec-
ture which makes it very easy for developers to add new
plugins. There are three types of plugins:

e Site plugins, which are available as a single instance.

e Project plugins, which are available in multiple in-
stances, one per project. The administrator of a
Gforge project can activate or deactivate the plugin
through his admin page.

e User Plugins, which are also available in multiple in-
stances, but one per user. If needed, each user can
activate or deactivate the plugin.

Plugin Development

GForge Group (2011) describes the whole plugin develop-
ment in Gforge. The following is a brief summary of it.

The Gforge convention for each plugin directory is as fol-
lowing;:

e bin: containing non cronjobs executable scripts,

e conf: containing configuration files,

e cronjobs: containing cronjobs executable scripts,
e languages: containing internationalization files,

e lib: containing all the plugin classes and functions,

e litb/html: containing the main plugin template
class,

e wwwlib/lib: containing the web interface scripts,
and

e wwwlib/admin: containing the web scripts for the
admin UL

Plugin types

Gforge plugin
directory
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GFPlugin interface

Web interface scripts

Plugin installation
steps

Every new plugin needs to implement some basic meth-
ods that are defined in the GFPlugin interface located in
/1ib/plugin/GFPlugin.php:

e getType (): which returns one of the plugin types as
described above.

e getName (): which returns the plugin name.

e getListeners (): which returns an array of prede-
fined actions that the plugin will handle. Gforge AS
notifies the plugin, whenever a new action is regis-
tered, and the plugin itself handles it.

e handleAction (listenername, params): han-
dles every registered action.

This interface extends the important
GFProjectPlugin interface, located under
lib/plugin/GFProjectPlugin.php, and adds some
methods that are commonly used in project plugins.

Scripts that are responsible for the web interface are stored
in the directory: plugins/pluginname/wwlib/lib. A
specific file handler.php is first called, which is a dis-
patcher and maps the URL action parameter to a given
script. The action itself is handled by the file index . php.

To install a new plugin, the following steps are necessary:

e Store the plugin subdirectory inside the Gforge Plu-
gin directory.

e Update the plugin table of Gforge Database by
adding an entry into it.

e Update the configuration and language cache files.

After installation of a project plugin, Gforge appends
it as a tab in the main project table modules as seen in
Figure 5.4.
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*  Summary
Reporting
Search
Wiki

SVN

»» ReputationForge
L

Figure 5.4: Gforge appends any new project plugin as a tab

in its table module

5.2 CollabReview

CollabReview is a reputation system for collaboratively
written text. It was originally implemented, with the main
goal of increasing the quality of source code during the soft-
ware development process.

5.2.1 Experience Scores

CollabReview allows users to give anonymous reviews of
source code, and/or Wiki articles and additionally com-
putes for each user a list of experience scores/points, de-
fined as “Erfahrungspunkte” in Dencheva (2010). Some of
the most important computed scores by this tool are:

o quality points,
e contribution points,

e and review points.

The first two scores are formed by the combination of values
such as the article weight, the authorship and the average
rating of an article. These scores represent the average ar-
ticle quality users contributed to, and the sum of contribu-
tions of each user respectively. They are proportionately

Collabreview
computes
“Experience Scores”

Description of the
experience scores
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The Vaadin platform

Brief description of
the Vaadin
architecture

Application class

distributed between users. The third score represents the
number of articles rated by a user.

In doing so, this tool triggers a very useful quality concur-
rence between users. More information about this tool, can
be found in Dencheva et al. (2011).

5.3 Vaadin Framework

Vaadin is a framework used for the development of web-
based Rich Internet Applications. It is open source and
has a server-side architecture. Asynchronous JavaScript
and XML (AJAX) technology is used on the browser-side.
Vaadin is built on top of the client-side and can be extended
with the help of Google Web Toolkit (GWT). The following
summarizes the basic principles of Vaadin along with its
modular architecture, as described in Gronross (2011).

5.3.1 Vaadin Architecture

A Vaadin-based application runs as a servlet in a Java appli-
cation server, serving Hypertext Transfer Protocol (HTTP)
requests. The terminal adapter functioning in the back-
ground, receives client requests from web browsers and
renders changes to the Ul components made by the applica-
tion logic in the web browser. The terminal adapter renders
the changes to the UI components made by the application
logic in the web browser.

The top level of a user application consists of an applica-
tion class that inherits com.vaadin.Application. Its
main function is creating Ul components, receiving events
related to the Ul components, and finally making necessary
changes to the components.

Figure 5.5a and 5.5b describe the major parts of the archi-
tecture and their function as follows:

e UI Components: Vaadin offers developers a full set of



5.3 Vaadin Framework

75

Web Browser

| Google Web Toolkit (GWT)

S —
Vaadin

Client-Side Engine

AJAX Communications

|
‘rminal Adapter

Ul Events Ul Changes

mer-sme
Ul Component

Server-Side Framework

Ul Events Ul Changes Data
Binding
Application Ul Logic
DB

(a) Vaadin Architecture—Interaction be-
tween different components. Source:

Gronross (2011).
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(b) Vaadin Architecture—A second depiction. Source: Gronross (2011).

Figure 5.5: Vaadin Architecture
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UI components. It also allows developers to define
custom components. Most components are bound to
a data source.

Client-Side Engine: The Client-Side Engine of Vaadin
is responsible for rendering UI changes in the web
browser using GWT. This is done through the help of
the server-side Terminal Adapter using the User In-
terface Defintion Language (UIDL)?, a JavaScript Ob-
ject Notation (JSON) based language.

Terminal Adapter: It is responsible for rendering the Ul
Components, which communicate their changes to it.
These changes, known as events are communicated to
the terminal adapter through the webserver as asyn-
chronous AJAX requests. The terminal adapter finally
renders the UI changes in the user’s browser.

Themes: Vaadin applies a Model-View-Controller
(MVC) design pattern, by separating between presen-
tation and logic. The Ul logic is handled as pure Java
code, the presentation is defined in Cascading Style
Sheets (CSS) based themes.

Events: While users of a Vaadin application interact
with its Ul components, events are created, which are
first processed on the client-side and than passed to
the application.

Data Model: Based on the inherited MVC design pat-
tern of Vaadin, it provides to developers a data model
for interfacing data presented in UI components. The
flexibility that the data model gives consists in the fact
that UL components can update the application data
directly, without the need for any control code.

*http://www.uidl.net/
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5.3.2 Extending Vaadin Functionality through
Add-Ons

The Vaadin architecture is modular which gives develop-
ers the ability to add specific functionalities to it, through
so called Add-ons. Both commercial and free components
that can be used in open source projects exist under various
licenses.

A rich collection of add-ons can be found in Vaadin direc-
tory at http://vaadin.com/directory/. To install an
add-on the following steps are necessary:

e Download the add-on package from the details page.

e Copy the Java Archive (JAR) file inside the down-
loaded add-on package to the web project under the
WEB-INF/1ib directory.

e Compile the included widget set, if needed (the
client-side implementation).

Navigator7 Add-On

Vaadin lacks the concept of a navigation system which is
crucial for successful web oriented applications and also for
the successful realization of this thesis concept. The add-on
Navigator7* helps achieving this gap of Vaadin. Through
this add-on Vaadin window management is completely re-
vised by supporting multi-window (known as pages) ap-
plications, tabbed navigation and web-style applications in
an easy and logical way.

Navigator7 Application Programming Interface (API) in-
clude:

‘https://vaadin.com/directory#addon/navigator?

Vaadin has a
modular architecture,
extendable through
add-ons

Navigator7—an
add-on that helps the
purpose of this
project
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AppLevelWindow

NavigableAppLevelWindow

MyWebApplication

Navigator

UriAnalyzer

o the concept of application level window that includes
a page,

e clickable links between pages which make the navi-
gation between pages easy,

e templating around pages (as header/footer/ ...),
e support for fixed and fluid designs,

e a rich analysis of Uniform Resource Identifier (URI),
with entry points for the Plain Old Java Object (POJO)
persistency code (i.e Java Persistence API (JPA), Hi-
bernate),

e parameter injection (in page object’s fields), and

e a general interceptor (filter) mechanism.

The main classes® of this add-on are as follows:

The AppLevelWindow introduces in Vaadin an application
level mechanism. It extends the Vaadin Window class, and
plays the role of the original Application.mainWindow.

NavigableAppLevelWindow is the descendant of
AppLevelWindow and it is responsible for defining
the page template, and finally displaying it. It keeps a
reference to the Navigator and the current page.

MyWebApplication specifies a list of all page classes that
need to be registered.

The Navigator Class is responsible of handling URI
changes that are fired by an UriFragmentUtility
part of Vaadin API. Through the help of the class
NavigatorConfig, the page name, ie Profile
(ProfilePage.class) is mapped into the URI Pro-
file/id=101.

Through UriAnalyzer, the application becomes book-
markable. It is responsible for the dynamical mapping

SRetrieved 15 February 2012 from: http://code.google.com/p/
navigator7/wiki/ArchitectureOverview
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of application objects and creating of the URIs. To real-
ize a URI Profile/id=123 based on the application objects
ProfilePage.class and int 123, the following is neces-
sary:

e UriAnalyzer extracts the page name.

e ParamUriAnalyzer manipulates parameters as
strings.

e EntityUriAnalyzer: translates the parameter
value into an object.

e MyUriAnalyzer defines how to find entity.

NavigableApplication implements the ThreadLocal
pattern to get an instance of the main application and main
window from anywhere.

5.4 Implementation of the Prototype

The following outlines the basic steps towards the final
prototype of ReputationForge, namely: (a) logging-in and
logging-out, (b) embedding the review form in Gforge, (c) creat-
ing a Gforge plugin, (d) extending Collabreview through Vaadin,
and (e) email notifications and punishment tasks.

5.4.1 Logging-in and Logging- out

As already described, there will be three different systems
that will be involved in the successful realization of the first
prototype: Gforge, CollabReview and a Vaadin-based ap-
plication. To give the users the feeling that they are using
a single system instead of three different systems, it is very
important to connect them through a Single Sign-on (SSO)
mechanism. The Open Group defines SSO as a mechanism
of a single action of user authentication and authorization
that permits the users to access all the other software sys-
tems (in this case Vaadin and CollabReview), where they

NavigableApplication

Single Sign-On and
Single Sign-Out
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Connection between
Gforge and
CollabReview

Different approaches
to SSO

have granted access without the need to login at each of
them (Clercq, 2002). In a similar way, when the user signs
out from Gforge, a single sign-off mechanism terminates
access to the other systems.

Not logged-in users in Gforge do not have access to project-
specific data. In order to use Gforge Wiki, to commit source
code, and add new issue trackers, users must log-in to
Gforge. The same is also valid for CollabReview. Addi-
tionally, it is important that information exchange should
occur between the two systems.

There are some well-known practical SSO models as de-
scribed in Dencheva (2010), where advantages and dis-
advantages of each systems are described. The approach
chosen by the author here is a central instance server that
makes the authentication. A similar approach will be used
in this thesis project.

The logical sequence of events is described as follows:

1. The user logs in to Gforge.

2. The credentials are checked from Gforge internal
logic whether they exist in the Gforge database.

3. If the credentials are correct, the user gains access to
Gforge; otherwise he is prompted to login again.

4. Immediately after the successful login in Gforge, the
hashed credentials of the users are sent to CollabRe-
view, through a log-in JavaServer Pages (JSP) file.

5. A request to the CollabReview database is sent, to
check whether the user exists or not.

6. In case the user does not exist, CollabReview logic
creates a new user with the given credentials.

7. The user logs in and CollabReview assigns him a ses-
sion id. At the same time, this session id is forwarded
to the Vaadin-based application, which is a CollabRe-
view extension. At this time, the rating form, and the
Vaadin-based application ReputationForge are avail-
able for the user.
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5.4.2 Embedding the Review Form in Gforge

Dencheva (2010) developed a tool that allows users rat-
ing the quality of Wiki articles. Such a form, needs to
be integrated in Gforge also. The form should be highly
visible to increase the probability that users will rate arti-
cles. Additionally, the form should visible only to logged-
in users and in specific projects in Gforge. To satisfy such
requirements, the following implementation steps are re-
quired:

GFTheme . php defines the template of Gforge. It implicitly
defines the look and feel of the Summary Page, which is the
most important page of each project in Gforge. Therefore, it
makes sense to embed the form in this main page. To realize
that, GFTheme . php was changed by including an iframe
that refers to the form, which itself was implemented as a
jsp file in CollabReview.

The form is meant only for reviewing Wiki Articles (cf. Fig-
ure 5.6a). Internal code checks whether the user is looking
Wiki articles. If that is the case, the name of the Wiki article
is forwarded to the JSP form. CollabReview checks in the
database whether there is an artifact related to that Wiki ar-
ticle. If yes, the user is then able to rate an article (cf. Figure
5.6b).

Home = Projects = phbiis = SYN = Brn Article Info:
‘vrfﬂmﬁ'ﬂ"' Total Ratings: 0
Index of / Article Quality: 0.0
This page cannot be
reviewed, This form is Files showr: (]
only meant for rating e o
Wiki Articles Directory revision: 333 (of 333) -**-**
srichoy Rsvision |Piease giwe your
Sticky Revislo S ‘comment !
o] — o
o wches! | Rate @
[ ebbis R TS
Surnmary Qe
(a) Only wiki articles can be rated (b) Rating form for a

wiki article

Figure 5.6: Embedding the rating form in Gforge

Review Form
Requirements

Changes to the Main
Gforge theme

Only wiki articles can
be rated
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index

handler

Single Sign-on and
Single Sign-out

Allowed Members

Changes to the
“Summary Page”

5.4.3 Creating a Gforge Plugin

The basic steps of creating a Gforge plugin have been al-
ready described in Section 5.1.3—"Gforge Plugin Architec-
ture”. The name of the plugin is ReputationForge.

The file index . php is the main file of the ReputationForge
plugin. As ReputationForge is a Java (Vaadin) based ap-
plication, the index.php contains just some initialization
code and refers to the Java application through an i-frame.

The file handler.php checks the different actions under
which the index.php is called. Based on a specific action
the handler calls dynamic versions of the index.php file.
This is crucial to give the users a feeling of a single system.

In addition to the basic plugin structure, the Reputation-
Forge plugin consists of the following files:

SingleSignon.php fileisincluded in GETheme . php and
logs the user automatically in/out to/from CollabReview
and Vaadin. It forwards the hashed credentials of the
users to CollabReview (by embedding an invisible image),
through the file gforgelogin. jsp situated under the
gforgeWidgets CollabReview directory.

The file AllowedMembers.php, situated under
/1ib/html plugin directory is needed for the sake
of the evaluation process (cf. Section 6.3.1—“Defining
Comparable Groups in ebbits”). It lists all the users of
ebbits experimental group, which are entitled to use
ReputatationForge and the rating form.

In order to have a visible system, the index.php the
Summary Page of ebbits project, was changed by including
(cf.Figure 5.7):

1. The four best users in ReputationForge.
2. Information whether a user started a task or not.

3. A table showing the most recent activities in Reputa-
tionforge.
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Figure 5.7: Changes performed to the Summary Page of ebbits project

The first two changes are put in a separate file
called ReputationForgeStatsRender.php, included
by index.php. The last change is realized through
ReputationForgeSummary .php, which is also included
in index.php.

5.4.4 Prototype as a CollabReview Extension using
Vaadin Technology

This section describes the extensions to CollabReview that
are necessary for the realization of a first successful pro-
totype. An AuthorManager class manages the user data
and makes it possible to use the same access data in both
of the systems. At the very first start of the application,
AuthorManager imports from the Gforge database all the
wiki articles belonging to a specific Gforge project, and
saves them to the CollabReview database as artifacts. At
a second run, the data is updated and only the newest arti-
cles are imported.

Author Manager
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Integrating
ReputationForge with
CollabReview

Recent Activity

The most important part of this prototype is the Vaadin-
based application, which is integrated in CollabReview. For
this to happen, the web . xm1 file needs to be updated with
a suitable Vaadin servlet mapping.

The Vaadin-based application has several tabs, that are re-
alized as Navigator7 pages as described in Section 5.3.2—
“Navigator7 Add-On”. The connection of pages with the
rest of the system architecture can be seen in Figure 5.8. The
tabs are as following;:

1. the “Start Page” gives users information about what
other users are doing and the rankings of users based
on the status they have (either beginner or advanced
one, as explained in the concept session),

2. the “My Profile Page” gives personal information
about the user and his progress in ReputationForge,

3. the “Tasks” page gives users an overview of all the
tasks available, that they can complete,

4. the “Registered Members” page gives users an
overview of all the members of the ebbits project,

5. the “Administration” page allows the administrator of
the project to add new tasks to the social game, and

6. the “Wiki Articles” pages gives the users an overview
of all the wiki pages in ebbits project.

Start Page

The Start Page (cf. Figure 5.9a) is the web page that auto-
matically loads when the user presses the tab Reputation-
Forge. This page contains the following information:

e A Recent Activity section that lists users” activity as
shown in Figure 5.9c, such as joining Reputation-
Forge, starting, completing, and failing tasks, and be-
coming advanced users. It also contains links to other
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I~ & Logged In: Agaraj_henri | Log Out
@©FORGE  ome wsur s (B s [BAD sonet i fosmihent]

Home » Pugisds » cbbits » Fittles » ReputationForge

‘V\ reputationforge
Ce SR

4 surtPace ) MyProfle (@) Tasks ) Regitorod Membors g, Addnowtasks () Wi Aricies

ReputationForge gives you and other ebbits members new ways to contribute to Wiki...
> sum . . . . §
E= Earn points and unlock tasks for discovering the remaining available tasks.
» Reporting
5 Seacn
toltiemss Wl Best4 Users
o Rank | Name | overai poits | Curront ask
- 1 jsmon 2 TwaContrbutons
E— Mon, 28 Nov 2011 2 soumibeni 4 TwoQuaniiyRerks
250 You accepted TwoQuantityRanks On 08:66:17 3 heleneudsen 4 Nore
R 4 ‘aschneider 4 “TwoContributions
e Fri, 25 Nov 2011
» Wi simon sccepted TuoContiouions On 11:18:02
== _____ Thu, 24 Nov 2011 Best 4 Newbies
) Reputaionrorge Ps. Once an acvanced user, you wil ony see the Best 4 Users leaderboard
Isimon succeeded TwoReviews(Time) On 16:22:29 Rank | Name | Overai Points | Current task.
helencusen succeeded TuoReviews On 16:1229 1 jsimon 2 TwoCorisbutions
helencudsen accopted TwoReviaus On 15:0429 2 i a4 Tty
aschnside accopted TwoContiufions On 10:3233 N peeresisen 4 Nove
4 sschnaiger 4 TuoContbutons

(a) ReputationForge—StartPage

Best4 Users
Rank | Name | overall Points Current task |
1 agaraj_henri 4 None
2 jsimon 4 TwoReviews(Time)
3 aschneider 4 TwoContributions
4 martin.knechtel 4 TwoContributions

Best 4 Newbies
Ps. Once an advanced user, you will only see the Best 4 Users leaderboard.

Rank | Name Overall Points Current task [
1 agaraj_henri 4 None

2 jsimon 4 TwoReviews(Time)

3 aschneider 4 TwoContributions

4 martin.knechtel 4 TwoContributions

(b) ReputationForge—Leaderboards of the participants.

Thu, 24 Nov 2011

aschneider accepted TwoContributions On 10:32:33

aschneider succeeded TwoReviews On 10:03:29
aschneider accepted TwoReviews On 10:00:53
aschneider joined ionForge On 09:57:52

Wed, 23 Nov 2011
You succeeded TwoReviews On 19:07:59
pastrone joined ReputationForge On 15:50:30
(c) ReputationForge—Recent ac-

tivities of all participants related
to the social game.

Figure 5.9: Start Page of ReputationForge—Main parts
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parts of the website, like personal profile of other
users, or the task page the user started, completed,
or failed.

e Leaderboards based on the status the users have: a)
newbie or b) advanced. Both leaderboards (cf. Figure
5.9b) are a list showing a fixed number of top com-
petitors, ranked by score from highest to lowest. Once
the user becomes advanced, the newbie leaderboard
disappears.

My Profile

The best way how to display the reputation of each user (as
described in Chapter 3—"Related work”), is by associating
each user with a personal profile, which shows the most
important information related to the game as below:

e Each user has a predefined image, based on his status
in ReputationForge. If the user decides to upload a
personal image in Gforge, then ReputationForge dis-
plays that uploaded image (cf. Figure 5.10).

ﬁWelcome back:agaraj_henri!

Rece Activ

Wed, 23 Nov 2011

You succeeded TwoReviews On 19:07:59

Figure 5.10: Personal profile of a participant in Reputation-
Forge

Leaderboards

User image
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Recent Activity

Description and
Statistics

Description and Statistics
Overall Points: 4

L The Overall Points are the sum of the points you
gain upon completing tasks.

Other Points related to wiki:

« Quality Points: 0.0

* Quantity Points: 1.0

* Number of Reviews (Rated wiki pages) : 2

« Number of Wiki pages in which you have at least 30% involved: 1

Ps. Notice that your involvement may decrease over time if others work
on the document.

Minimum requirements to be held:

* Quality Points: 3

« Once you achieve 3 quality points you will need to mantain those points.
That means, in case your quality points are below 3, you will have to
complete a PUNISHEMENT Task.

Figure 5.11: Reputation scores in ReputationForge

e The Recent Activity section displays a list of the activ-
ities only related to the logged-in user, such as join-
ing ReputationForge, starting, completing, and fail-
ing tasks, and becoming advanced users, since the
last five days (cf. Figure 5.10).

o The Description and Statistics section gives personal in-
formation about the user and his progress in Reputa-
tionForge as below:

1. Overall Points: the sum of points a user gains
upon completing tasks (cf. Figure 5.11). The
overall points are not visible to other users. Be-
sides these points, this section displays scores
that are directly related to the usage of the
ebbits wiki and computed by CollabReview as
described in Section 5.2.1—"Experience Scores”.
Additionally to these scores, ReputationForge
displays contribution points, which represent the
number of wiki articles of a user, with an author-
ship of at least 30%.

2. Rank: The overall points define the user’s rank in
the game and so build his reputation (cf. Figure
5.12a). The rank is not visible to other users. Be-
sides this rank, this section displays the ranking
scores directly related to the usage of the ebbits
wiki and computed by CollabReview.
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Description and Statistics

Description and Statistics

Overall Points: 4
Rank: 1

Overall Points: 4

Rank: 1 Status: NewBie

= The Status within the community is one of the
following:

b The Rank displayed here is the rank you have in
this game, based upon the tasks you successfuly

accomplished. « Newbie: In case of less than 4 completed tasks

« Advanced: 4 or more completed tasks

Other Ranks, related with the usage of Wiki:

4

* Quality Rank: 26

« Quantity Rank: 16

* Review Rank: 3

* Contribution Rank: 14

(a) Rank(s) of a user in ReputationForge (b) ReputationForge categorizes users in newbies
and advanced ones.

Figure 5.12: Rank and status of a user in ReputationForge

3. Status: A user has a newbie or advanced status
(cf. Figure 5.12b). Once he completes four tasks,
he gains the advanced status.

4. Task currently started: This section aims at notify-
ing the user about the task he is currently com-
pleting. It links the user to that task page.

5. Accomplished tasks: This section display the most
recent completed tasks of a user. Achieved tasks
are not visible to other users.

Tasks Section

The Tasks Overview section is the integral part of Reputa- Tasks Overview
tionForge and represents the social game itself. It displays

an overview of all the tasks that are to be completed. As

initial point, the first task is available, meanwhile the re-

maining tasks are disabled. Users can accept only one task

at a time. Only after completing a task, other tasks are un-

locked. By hovering the mouse over each task icon, a short

information is displayed for each task as shown in Figure

5.13).

Immediately after starting, completing or failing a task, the
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90\ @ 00\
iy A
R R
e ) 3 )
Ly L QUALITY
g e
a TwoReviews TwoContributions ThreeContributions(Time) TwoRevi (Time) TwoQuality(Time)

QRuarntily,

QUANTITY

Info about task: TwoQuantityRanks

TwoQuantity(Time) TwoQualityRanks

* Task Description: Increase your quantity rank with two levels. No time
restriction.

* Task Category:Quantity

* Number of Users that completed this task:0 users

* Status:Opened

Figure 5.13: Tasks of ReputationForge

Notifying the change icon of the respective task is changed accordingly as seen

of the task status in Figure 5.13, where the first task is completed and signed
with a green check icon. In this way, the user is notified
about the change of the task status.

Task Page

Each task page contains the following information:

e The section Info about this task gives detailed informa-
Info about this task tion about the task. The information displayed con-
sists of:

1. Task Description, which describes what the task is
about.

2. Task Status, which shows the actual status of the
task.

3. Task Category, which shows the category to
which the task belongs (cf. Figure 5.14a). The
categories are based on the CollabReview scores
and are: (a) Quality Category, (b) Quantity Cate-
gory, (c) Review Category, (d) Rank Category.
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Description and info about this task

Task Description: Rate EVERYDAY one article
for TWO days consecutively.

Status: Opened

Task Category: Busyreview

2L Hints about this category:

* You can have a look to the wiki pages you already rated in the "WIKI
ARTICLES' Section.

* To rate a page just click the respective link; afterwards the rating form will be
displayed.

¢ You can see how many articles you reviewed either in the "My Profile
Section' hovering the mouse over the "Overall Points' field or in the
Feedback section of this task (after having started the task).

* Note: By rating a page you increase or decrease its overall quality
depending on the rating given.

The maximum quality of a page is 10; for example if a wiki page was rated
‘very good' from two users than its overall quality would be (10+10)/2= 10.
Please be fair and sincere while you rate a page; you have also the
possibility to rate anonymously.

(a) Detailed information about the category of a task

Task: TwoQuantityRanks

Some helpful hints about this task

Task Feedback

Task started on: Mon, 28 Nov 2011 08:55:17
Quantity rank(s) upon starting this task: 16
Your current Quantity rank(s): 16

Quantity rank(s) remaining: 2

Quantity point(s) remaining to complete the task: 1

Note: If your current rank is 1 the task is considered to be completed.
PS. Note that it may need some time to refresh the task status.

(b) Clear feedback for each task

Figure 5.14: Information and feedback about a task
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Feedback Section

List of registered
members

4. Points won if completed, which shows the amount
of points won upon completing a task. If the user
is a newbie, ReputationForge awards twice the
amount of points.

5. Users competing for the task, which shows all the
users that started the task and did not yet suc-
cessfully complete it.

Upon starting a task, ReputationForge displays a detailed
Feedback section (cf. Figure 5.14b), which shows the user the
remained effort needed to be put in. While having a look
into a task started by another user, ReputationForge shows
the user whether he completed that task also. If not com-
pleted, it forwards the user to the task page (cf. Figure 5.15).

Y L. Task: TwoReviews(Time) of jsimon

e
¥ -

Some helpful hints about this task

Task started on: Tue, 22 Nov 2011 16:36:57

You didn't complete this task yet.

Start the task now

Figure 5.15: ReputationForge incents users to start already
completed tasks by other users

Registered Members

This section gives an overview of the registered members
(cf. Figure 5.16). By hovering the mouse over each user
icon, ReputationForge displays the name and status of the
user.
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reputationforge

creating new values for wiki

S

‘ Start Page I:j My Profile Q Tasks {:;; Registered Members é Add new tasks DWiH Articles

g
8

h g
aboehmpeters aschneider caceresduran ferry
agaraj_henri
‘ b ‘ ‘ b d ‘ b ‘ 7 P /
v v w v »
franceschinis glova heleneudsen jancihr

jsimon

kfurdik

martin.knechtel mj_tnmit

-(Ea|
X -]I:'-( Eal

paclobrizzi pastrone peterros pietroc prausec

Figure 5.16: List of all registered members. Additionally, a contact card for each
member is shown

Wiki Articles

This section gives an overview of all the wiki articles added List of Wiki articles
in the ebbits project. Its aim is to help users accomplish the

tasks easily and allows the user to have a seamless naviga-

tion between Gforge and ReputationForge.

Wiki articles are sorted out by latest modification date, so

that users get to know immediately which wiki article was

changed recently. For each wiki article, the following is dis- Info about each wiki
played: (a) Link to the ebbits wiki article, (b) last modified date, article

(c) article quality, (d) contribution of at least 30 percent, (e) and

whether the article is rated or not by the user.

The users can also search for a specific wiki article. The Searching for wiki
search is case insensitive. Upon search completion, feed- articles
back is given about the list of articles found.
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Search for a Wiki page

Overview of Wiki articles | searcn
[Nr ] Article Name Last Modified Date Article Quality | Contribution of atleast 30%? [ Rated from you?
1 WP4 2011-11-24 14:23:25 7.0 Not yet contributed No
2 HorizontalBusinessVocabulary 2011-11-23 11:02:28 0.0 Not yet contributed No
3 Tutorials 2011-11-22 17:33:06 20 Not yet contributed No
4 NetworkManagement 2011-11-18 13:52:00 0.0 Not yet contributed No
5 WP4LessonsLeamedSecondCycle 2011-11-18 10:56:59 0.0 Not yet contributed No
6 WP5LessonsLeamedSecondCycle 2011-11-18 10:41:15 10.0 Not yet contributed No
7 SWComponentsList 2011-11-18 10:29:05 0.0 Not yet contributed No
8 RACIebbits 2011-11-18 09:55:20 6.9999995 Not yet contributed No
9 wPé 2011-11-17 15:48:44 0.0 Not yet contributed No
1 1109 =M
LEGEND

Article Quality: The quality of an article is the average value of all the given ratings for that article. The maximum quality of an article is 10; for example if a wiki page
was rated ‘very good' from two users than its overall quality would be (10+10)/ 2 = 10

Contribution of at least 30%: Shows whether your contribution to a particular wiki page is at least 30%.

Rated from you: Shows whether you already rated a particular wiki page.

PS. It may need some time until the table is refreshed with up-to-date information.

Figure 5.17: List of all wiki articles sorted out by latest modification date.

Type of tasks

Administration Page

This section allows the administrator of the ebbits project
(or a person with a specific Gforge role) to easily add new
tasks to the system (cf. Figure 5.18). The template of
each class is defined by the underlying POJO of that task
(see Section 5.4.4—"Class Diagram/Model of Reputation-
Forge”. The administrator can additionally specify an im-
age for a task.

Depending on the use case, the administrator can choose to
add:

o General Tasks, which are high level tasks, related to the
Wiki in general. The following example tries to makes
this definition clearer: “Try to keep the kitchen clean
please”. The task given to the users here does not re-
quire from them to clean specific parts of the kitchen.
It just says the users: keep the kitchen clean. It is up
to the users, how they want to clean the kitchen. Ex-
ample: Add two quantity points.
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‘V\ reputationforge
creating new values for wiki

‘ Start Page .:4) My Profile a Tasks 1_)'; Registered Members é Add new tasks QWW Articles

General Types Different values * Types™

Predefined Tasks 7| | Contribution 7 | | Tasks which are not systematic and unlimited
Add a new task

Name * Hint*

Description *

Choose an image for the task

Upload the image here. The size should be 150x150 px.

Datei auswihlen | Keine ausgewshit ‘ Upload

4
Category™

l' 'I'I'ﬁ- ad led d mage'

No image uploaded yet

Additional Points upon successful achievement *

Points to achieve to successfuly complete the task*

[ AddTask |

Figure 5.18: The administrator can easily add different type of tasks

e Specific Tasks, which are low level tasks, related to
very specific parts of wiki. Referring back to the
above example, if the task now would be: “Please
clean the fridge in the kitchen”, now every user
knows exactly what to do. Make two contributions of
at least 30%.

Additionally, each general or specific task can be a:

1. Non Systematic and Not Limited Task: Such a task does
not put a time restriction to the user. The user is free
to take the time he needs in completing the task. The
user is also not required to work systematically to-
wards the achievement of the task. Example: Rate two
wiki articles.

2. Non Systematic and Limited Task: Such a task puts a
time restriction on the users. The user should com-
plete the task within a deadline. If the due date is not
held, the task is considered to be failed. Again, the
user is not required to work systematically towards
the achievement of the task, he should just complete
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the task within the required frame of time. Example:
Rate two wiki articles within two days.

3. Systematic and Limited Task: Such a task puts a time
restriction on the users, similar as in the previous de-
scribed task. Still, the difference consists in the fact
that this task requires the user to complete systemat-
ically (a defined time-frame) a predefined amount of
points in order to complete the task while the previ-
ous task does not put such a requirement. An exam-
ple would be: Rate two articles every day for three days
consecutively.

Upon adding the task, that task is visible for all the users in
the ReputationForge in the Task Section.

Class Diagram/Model of ReputationForge

The design strategy that allows adding tasks in an easy
way, is the abstract parent class as described in Gamma
et al. (1995). As shown in Figure 5.19, the abstract class Task
contains:

e Implementation of methods, which represent the in-
variable part of the class functionality.
— accept (), called when a task is started.
- succeed (), called when a task is completed.
— fail (), called when a task is failed.

e Abstract methods, which represent the variable parts
of the class behavior.

Concrete subclasses The three concrete subclasses defined (cf. Figure 5.19) cor-
respond to the types of tasks described in Section 5.4.4—
“Administration Page”.
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Normal progress of
the game stops,
unless a punishment
task is completed

Task lifecycle

5.4.5 Email Notifications and Punishment Tasks

Triggering users

Based on Section 2.1.1—"Fogg Behavior Model for Persua-
sive Design (FBM)”, ReputationForge was made visible by
introducing the following:

e Changing the “Summary Page” of ebbits as described
in Section 5.4.3—"Creating a Gforge Plugin”.

e Sending regularly email notifications to the users.
GforgeNotification classis responsible for send-
ing every week the following systematic emails: (a) If
the users belongs to the four worst users they get notified,
and (b) If the users do not complete any task for a week,
they get notified. Additionally, a single email is sent
upon task completion.

Punishment Task

As described in Section 4—"Finding a suitable concept”,
a first prototype should introduce a punishment task. In-
deed, ReputationForge demands the completion of a pun-
ishment task, in case participants fail to maintain a mini-
mum of three quality points. The normal progress of the
game stops, and the participant needs to complete a pun-
ishment task, which is added automatically by the system.
Such a task aims at bringing the participant back to the level
of three quality points.

State Pattern

A task has its own life cycle as indicated in Figure
5.20: open represents the time when a task is created
and the user did not start any other tasks; completed
or failed when a task is accomplished and archived;
started represents the time when the user started a task
but did not yet complete it.
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Check Task/ get Next Task

[First Task or previous
Task completed/failed]

[Task except first task
OR previous Task not
completed/failed]

[Task started by user]

[Task failed by user]

[Task completed by user]

Figure 5.20: Lifecycle of a task in ReputationForge

As a starting point, the first task is opened and the remain-
ing tasks are locked. Users have to complete this first task,
to be able to progress through the other available tasks.

5.5 Summary
This chapter described the actual implementation of the Outlook of this
prototype based on the final concept defined in Chapter chapter

4—"Finding a suitable concept”. The technical tools used,
along with implementation details were extensively dis-
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Insight into the next
chapter

cussed. Next, the system architecture, along with its real-
ized components was explained. Screenshots of the real-
ized prototype ReputationForge tried to give a clearer picture
of the system.

The following two chapters present the outcome and im-
plementation evaluation performed on both the Repution-
Forge prototype and its concept. Based on the results of
such evaluation methodologies, an extensive analysis was
performed.
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Chapter 6

Outcome Evaluation

“The true worth of a researcher lies in pursuing
what he did not seek in his experiment as well as
what he sought ”

—Claude Bernard, French physiologist

The present chapter and chapter 7—“Implementation Eval-
uation” constitute the evaluation of this thesis project, aim-
ing at finding answers to the research questions formulated
in 1.4. The research questions were:

1. Does a social-game, with features as described in Section
1.3—"Strategy” increase the participant’s engagement in
team-wikis?

2. What is the overall satisfaction and motivation of the target
users?

3. What are the most suitable aspects of the concept that lead
towards a higher participation rate in team wikis?

The reader is first given an insight into the used evaluation
methods: (a) process/implementation evaluation, (b) outcome
evaluation. The main focus of this chapter is the outcome-
based evaluation of ReputationForge, which tries to find
out whether the introduction of ReputationForge made a
difference, thus giving an answer to the first research ques-
tion.

Evaluation methods
of this thesis project



102

6 Outcome Evaluation

Evaluation
background

Questions answered
by evaluation
methods

The core of the
method

Furthermore, this chapter starts the implementation eval-
uation of ReputationForge, which is continued by Chap-
ter 7—"Implementation Evaluation”, aiming at giving de-
tailed answers to the remaining research questions.

6.1 Evaluation Methods

Each good evaluation should build on existing evaluation
knowledge and resources. Such a knowledge is of particu-
lar interest for the evaluation of this thesis project.

Innovation Network (2011) gives insight into two major
forms of evaluation, namely (a) implementation evaluation,
and (b) outcome evaluation, that seek to answer questions
like:

e What was done?
e How well was it done?

e What changes occurred because of the introduction of
the system?

The following briefly summarizes the main considerations
of Innovation Network (2011) regarding implementation,
and outcome evaluation.

6.1.1 Process / Implementation Evaluation

This method addresses what was done and how well was
it done, but it does not address what changes occurred be-
cause of the program. This method gives an answer to the
following questions:

e Participation: What and how much was accomplished
by the target users? Why?

e Quality: Which of the features of the program were
perceived as valuable by the intended audience?
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e Satisfaction: Were the target users overall satisfied
with the introduced system?

Giving an answer to such questions, helps at the same time
answering the research questions of this thesis project.

6.1.2 Owutcome Evaluation

This evaluation method tries to assess the outcomes and
sought changes in behavior, and awareness that result from
the system. This method gives an answer to the question:
What differences/outcomes occurred?

6.2 Establishing and Evaluating Causal
Relationships

As described in the previous section, the outcome evalu-
ation determines outcomes, which are changes that are ex-
pected to see as a result of the introduced program/system.
Outcomes are strongly related to the concepts of a “cause-
effect” relationship and validity. The following describes
these concepts in detail.

6.2.1 Validity

The concept of validity is crucial in quantitative studies.

VALIDITY:
“the best available approximation to the truth or falsity
of propositions” (Shadish et al., 2001)

Shadish et al. (2001) distinguish between internal and exter-
nal validity. They claim that the ideal case for a good study
would be that it proofs both type of validities. According
to them, internal validity is an essential one. On the other

The core of the
method

Definition:
Validity

Internal vs. external
validity
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side, answering that the same result of a given study can
be observed in other situations will always remain incom-
plete because every critic could find a counter-example that
would weaken the external validity of a study.

The concept of both internal, and external validity are de-
scribed as follows:

Internal Validity

INTERNAL VALIDITY:

An experiment/study is considered to be internally
valid, if it can show a cause-effect relationship between
the independent (manipulated condition) and depen-
dent variable (the behavior measured). This relationship
is only valid, if and only if the conditions other that the
manipulated one are ruled out as potential causes for the
sought behavior change (Trochim, 2006).

Definition:
Internal validity

In order to achieve a strong internal validity, Shadish et al.
Threats that disturb (2001) considers threats that must be ruled out. Some of
the internal validity these threats are:

e History threats: Some historical events that occurred
during the evaluation produce changes in outcomes.

e Maturation: the processes within subjects which act as
a function of the passage of time.

o Testing: if participants take a pretest, they would be
ready in a way that they would not have been without
the pretest.

o Instrumentation: the changes in the data collection
methods which may produce changes in outcomes.

e Statistical regression: False outcome caused by the se-
lection of participants on the basis of extreme scores
or characteristics.

o Selection of subjects: the biases which may result in se-
lection of non randomized assignment of participants
in groups.
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External Validity

EXTERNAL VALIDITY:

“asks the question of generalizability: To what popu-
lations, settings, treatment variables and measurement
variables can this effect be generalized? ” (Shadish et al.,
2001)

6.3 Experimental Setting

The following describes the experimental procedure fol-
lowed during the course of investigation, along with the
dependent measures that were collected.

6.3.1 Defining Probabilistic Equivalent Groups

Trochim (2006) analyzes the most important experimental
designs while assessing causal hypothesis, which are based
on: (a) the manipulated condition, (b) the independent
variable, and (c) the random assignment. All the designs
fall than in two main categories: (a) single group, and (b) mul-
tiple group designs.

After having analyzed the advantages and disadvantages
of each design (ie. one shot case study, pre- test-single
group, static group comparison, salomon groups, and
pretest-post-test control group), the best solution would be
to introduce a control group that helps assessing whether
the introduction of ReputationForge increases the partici-
pant’s engagement in the internal wikis. In such an exper-
imental design, the experimental group receives the pro-
gram, the control group does not. Additionally, the groups
should be comparable to each other, so that the only dif-
ference is the program. The existence of a comparable
control group is the most effective way to rule out single-
group threats to internal validity as seen in Section 6.2.1—
“Internal Validity”.

Definition:
External Validity

Experimental
Designs

Experimental Design
for this thesis project

Why a control group?
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ebbits partners

ebbits workpackages

Strategy

Defining Comparable Groups in ebbits

There are in total 38 participants in ebbits, which come from
nine different project partners.

The participants of ebbits work in so called workpackages,
which are responsible for specific parts of the project.

The following strategy (cf. Table 6.1) was chosen to create
two comparable groups:

e Each workpackage was represented approximately
50% in each group.

e Each partner was represented approximately 50% in
each group.

e A list of combined measures (contributions and lo-
gins) was created. The participants at the top of
the list represented the participants with the high-
est scores. The participants were than randomly as-
signed to both the groups. A sample-two-test showed
no statistical difference between those groups (Hy =
The means of the groups are different: p = 0.979 >
0.05). As such, the groups can be thought of as prob-
abilistically equivalent.

Distribution
Measure Exp.Group | Con.Group
| Workpackage (%) | 48 \ 52 ‘
] Partner ( %) \ 49 \ 51 ‘
| Contribution” | 174 [ 111 |
’ Contribution” \ 342 \ 263 ‘
’ Logins® ‘ 91 \ 86 ‘

“Sum of contributions to wiki from 5.10.2011 to 15.11.2011 (compara-
ble with the period of evaluation).

"Sum of contributions to wiki since the start of the project.

“Number of logins from 5.10.2011 to 15.11.2011.

Table 6.1: Defining comparable groups in ebbits
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Demographic differences between participants like educa-
tion, organization tenure, race, sex, and social position were
not taken into consideration.

Defining Comparable Groups in Moknow

A similar procedure was chosen for Moknow. Here the
members are categorized in: (a) students, (b) junior/senior
researchers of the Moknow department, and (c) junior/senior re-
searchers of the CAPLE department.

For each of the above categories, half of the participants
were assigned to the control group, half of the participants
to the experimental group (cf. Table 6.2). It is important
to mention that four participants from Moknow group al-
ready participated in ebbits, thus they were automatically
assigned to the control group of Moknow. The rest of the
Moknow participants were assigned to the experimental
group. This decision was taken to give all of them the
opportunity to test ReputationForge. Such a decision has
a drawback, because the remaining Moknow participants
happened to be the most active users in Moknow, leading
to a difference between the control and experimental group
(Average rank for the experimental group of 10.9 vs. an
average rank for the control group of 14.5). Still, two par-
ticipants of the experimental group (with ranks 2 and 5, re-
spectively) informed that they could not participate (lack of
time, vacation leave), so they were indeed considered be-
ing part of the experimental group. The average rank after
this reassignment procedure was 12.3 for the experimental
group and 12.9 for the control group (cf. Table 6.2).

Distribution
Measure Exp.Group | Con.Group
] Students (%) \ 50 \ 50 ‘
] Researchers Moknow ( %) \ 60 \ 40 ‘
’ Researchers CAPLE ( %) \ 50 \ 50 ‘
] Rank Average | 12.3 \ 12.9 ‘

Table 6.2: Defining comparable groups in Moknow

Social differences
between participants

Categorization in
Moknow

Strategy
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Field study
evaluation

Observation in ebbits
wiki

Observation in
Moknowpedia

6.3.2 Experimental Procedure

It is expected that a real change in the participants behavior
would occur when users use the system in their own nor-
mal work environment rather than in a laboratory study.
For this reason, a field study was conducted, where the par-
ticipants used ReputationForge in their normal work con-
text. Furthermore, such a research study is associated with
greater external validity.

Overall Observation

A detailed analysis of ebbits participants with relation to
their participation/engagement in the wiki in different in-
tervals of time proved evidence that only a few partici-
pants contribute regularly to the ebbits wiki. For the rest
of the participants, once some users are very active, and
once other users become more active, but overall their par-
ticipation is very low.

On the other hand, Moknowpedia (the internal wiki of
Moknow) is an established wiki. The majority of the par-
ticipants participate in it regularly.

Task Preparation

Before starting the evaluation, the following tasks were
added to ReputationForge for both groups ebbits and
Moknow.

o Not periodic and not limited tasks:

1. Rate two articles.
2. Make two contributions of at least 30 percent.
3. Increase the quality rank with two levels.

4. Increase the quantity rank with two levels.

o Not periodic but limited tasks:
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1. Make three contributions of at least 30 percent in
wiki within 3 days.

2. Gain two quantity points within four days.
3. Gain two quality points within four days.

e Periodic and limited tasks:

1. Rate everyday one article for two days consecu-
tively.

Instructions given to the Participants

Just before the evaluation started, the Head of the Ubiqui-
tous Computing Department in FIT sent an official email to
the participants, informing them about the introduction of
ReputationForge. A short description of ReputationForge
and its goal was given. Instructions how to access Repu-
tationForge were given. Participants were assured that the
collected data would be treated confidentially and evalu-
ated anonymously. It was also made clear to the partici-
pants why they were assigned to the experimental group.

Participants and Evaluation Period

Nineteen participants representing the “ebbits experimen-
tal group” tested ReputationForge for 5 weeks.

Thirteen participants representing the “Moknow experi-
mental group” tested ReputationForge for 10 days.

The characteristics of the target users and their working en-
vironments have been already described in Section 4.1.1—
“Target Users/User Environment”.

During the evaluation period, participants received sys-
tematic email notifications from ReputationForge. While
accepting and trying to complete tasks of the social game,
the participants: (a) reviewed articles, (b) added new articles to
wiki, and (c) improved existing articles in the wiki.

Introducing
ReputationForge to
the participants

Participants of ebbits
wiki

Moknowpedia
participants

Participants’
activities
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Observation in the
ebbits wiki

Observation in
Moknowpedia

To facilitate their work, ReputationForge displayed them:
(a) a list of articles that were not reviewed by them, and (b) a list
of articles in which they did not have a sufficient contribution.

Overall Observation during the Evaluation Period

While comparing the five weeks before the introduction of
ReputationForge to the five weeks of the evaluation period,
both groups (experimental and control group) in ebbits
contributed less to ebbits wiki during the evaluation pe-
riod. This is an indication that ReputationForge was eval-
uated in a period of no considerable progress in the EU re-
search project ebbits.

A similar situation was seen in Moknowpedia.

Such a situation can also be attributed to the Christmas pe-
riod (especially the evaluation in Moknowpedia).

6.3.3 Dependent Measures

The dependent measures were based on database data and
data collected from the final on-line questionnaire.

Objective measures

From the saved data the following was extracted: (a) the
number of log-ins, (b) the number of started/completed/failed
tasks, and the (c) wiki experience scores, such as the quality score,
contribution and review score, as described in Section 5.2.1—
“Experience Scores”.

Subjective measures

A post-test questionnaire asked participants to rate on a
five-point Likert scale, various aspects of ReputationForge
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along with its motivational values. The evaluation and
results of such subjective measures are given in detail in
Chapter 7—"Implementation Evaluation”.

6.4 Hypotheses

The hypotheses below are related to the main goals of this
thesis project: (a) to increase the target users’ engagement in
wiki, and (b) to compare ReputationForge and the existing team-
wiki Moknowpedia with relation to the overall satisfaction and
motivation.

The hypotheses are categorized as: (a) Causal Hypotheses,
and (b) Non-Causal Hypotheses, as following;:

e Causal Hypotheses:

— Participation Hypotheses:

* Hy: There is no statistically significant dif-
ference between the objective measures (cf.
Section 6.3.3) collected in the experimental
and control group of ebbits.

* H,: There is a statistically significant dif-
ference between the objective measures col-
lected in the experimental and control group
of ebbits.

* Hy: There is no statistically significant dif-
ference between the objective measures col-
lected in the experimental and control group
of Moknow.

* H,: There is a statistically significant dif-
ference between the objective measures col-
lected in the experimental and control group
of Moknow.

e Non-Causal Hypotheses:

— Usability Hypothesis: Participants of Moknowpe-
dia and ebbits wiki are satisfied with the usabil-
ity of ReputationForge.

Formulating
hypotheses based on
the thesis goals
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— Motivation Hypothesis: The social game pro-
moted by ReputationForge and its incentives
motivate the participants.

— Comparison Hypothesis: ReputationForge moti-
vates participants more than the already existing
system Moknowpedia.

6.5 Objective Measures Results

This section outlines the results achieved by the partici-
pants of both experimental groups and the impact of Rep-
utationForge on their engagement in the respective wikis.

6.5.1 Social Game Usage/Tasks completed

The following tries to give an answer to the question “What
and how much was accomplished by the users? Why,’
as presented in Section 6.1.1—"“Process / Implementation
Evaluation”. The other questions described in that section
are analyzed in Chapter 7—"Implementation Evaluation”.

Results in ebbits wiki

Tasks completed in At the end of the evaluation period, eight out of nineteen

ebbits wiki participants of the ebbits experimental group used Reputa-
tionForge. Thirteen tasks were completed by them. Six out
of the remaining eleven participants never logged in, nei-
ther in ReputationForge nor in Gforge. The rest logged in
from time to time, but they did not start any task of Repu-
tationForge social game. Some of them mentioned the lack
of time as the major reason. The following describes the re-
sults more in detail:
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Task “Rate two articles” was completed by six users.

Task “Make two contributions of at least 30%” was com-
pleted by two users. Three users started this task but
did not complete it within the evaluation period.

Task “Rate everyday one article for two days consecu-
tively” was completed by two users.

Task “Gain two quantity points within four days” was
started by one user and failed by him.

Task “ Gain two quality ranks” was completed by one
user.

Task “Gain two quantity ranks” was completed by one
user.

Results in Moknowpedia

At the end of the evaluation period, six out of eleven par-
ticipants of the Moknow experimental group used Reputa-
tionForge. Nine tasks were completed by them. The rest
never logged in to ReputationForge. Some of them men-
tioned the lack of time as the major reason. The following
describes the results more in detail:

Task “Rate two articles” was completed by six users.

Task “Make two contributions of at least 30%” was com-
pleted by two users. One user started this task but
did not complete it within the evaluation period.

Task “Make three contributions of at least 30%” was
started but failed by one user.

Task “Rate everyday one article for two days consecu-
tively” was completed by one user. One user failed
this task.

Tasks completed in
Moknowpedia
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ebbits vs. Moknow

Greater interest of
Moknow

Comparison of Results

The average participant in ebbits completed 8.5% of
the tasks available, whereas the average participant in
Moknow completed 10.25% of the tasks available.

The evaluation period of Moknow lasted ten days in com-
parison to a five week evaluation of ebbits, thus leading
to the conclusion that Moknowpedia participants showed
a greater interest towards ReputationForge than ebbits par-
ticipants. Such a fact is also confirmed by two participants
of ebbits wiki, who believe that ReputationForge is more
suitable for more active wikis than the ebbits one.

6.5.2 Participation Hypothesis

This section gives an answer to the validity of the causal
hypothesis of this thesis project. The participant’s engage-
ment of the experimental and control group in both team
wikis was compared using a two-sample t-test! (cf. Figure
6.1). The following measures were considered:

e Wiki experience scores (cf. Section 5.2.1—
“Experience Scores”), namely:

— Contributions (adding new articles to wiki,
and/or improving existing wiki articles) of any
authorship.

— Contributions of at least 30% authorship.

— Quality—an average value from 0 to 10. It is
calculated based on the authorship for a spe-
cific wiki article and the average rating the ar-
ticle has.

— Reviews—the number of articles rated by the
participants.

e Logins, the number of times the participants logged
in.

'A quick analysis with the Anderson-Darling distribution test
showed normal distribution of the collected data, as such a distribution
is a prerequisite for the two-sample t-test
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Results in ebbits wiki

For contributions of any authorship, the contribution rate
of the experimental group (M = 4.05,SD = 5.48)* is
3.45 times bigger than that of the control group (M =
1.22,8D = 2.44). Indeed, a sample two-test shows a sig-
nificant difference (£(25) = 2.05, p = 0.05 <= 0.05).

For contributions of at least 30% authorship, the contribu-
tion rate of the experimental group (M = 0.63,SD = 1.34)
is 12 times bigger than that of the control group (M =
0.056, SD = 0.236). A sample two-test shows a borderline
significant difference (¢(19) = 1.84, p = 0.081 > 0.05).

Participants' engagement in Ebbits

Ll

Contributions  Contributions(30%) Quality Logins

Group

[ Experimental group
[ Control group

Mean
w ES 5} =3

~

[

(a) Participants” engagement in ebbits wiki

Particip ' engag in Mok
| Group.
o [ experimental group
[ control group
1,4
1,2
1,0
c
3
s 08
0,64
0,44
" .
0,0-
Contributions Contributions(30%) Quality Rated articles

(b) Participants’s engangement in Moknowpedia

Figure 6.1: Participant’s engagement in both ebbits wiki
and Moknowpedia

2M = “Mean”, SD = “Standard Deviation”

Contributions of any
authorship

Contributions of at
least 30%
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Quality change

Reviews

Number of logins

Contributions of any
authorship

Contributions of at
least 30%

Quality change

Rated articles

The average quality of articles of the experimental group
(M = 2.67,SD = 2.67) increased by 2.43 times more than
that of the control group (M = 1.01, SD = 1.85). A sample
two-test shows a significant difference (¢(32) = 2.21,p =
0.034 < 0.05).

A comparison of the total number of articles rated by both
groups in ebbits was not possible, because the rating form
was only available for the experimental group.

Participants of the experimental group (M = 4.84,5D =
6.79) logged in 2.34 times more than the participants of the
control group (M = 2.17,SD = 2.26). However, the dif-
ference was not statistically significant (£(35) = 1.59,p =
0.121 > 0.05).

Results in Moknowpedia

For contributions of any authorship, no noticeable
difference between the groups was found. The experimen-
tal group (M = 0.55, 5D = 0.743) contributed 1.057 times
more than the control group (M = 0.52,SD = 1.03). In-
deed, a sample two-test showed no significant difference
(t(20) = 0.09, p = 0.933 > 0.05).

For contributions of at least 30% authorship, the contribu-
tion rate of the experimental group (M = 0.62,SD = 1.04)
is 1.34 times greater than that of the control group (M =
0.5, 5D = 0.798). Still, a sample two-test shows no signifi-
cant difference (¢(23) = 0.31, p = 0.76 > 0.05).

The experimental group had an increase in its average qual-
ity of articles (M = 0.177,SD = 0.676) by 3.13 times
more than that of the control group (M = 0.067,5D =
0.089). Still, a sample two-test shows no statistical differ-
ence (¢(12) = 0.58, p = 0.571 > 0.05).

The experimental group (M = 1.15,SD = 1.41) rated
15 times more articles® than the control group (M =

*One can argue that the quality was increased, due to participants
rating their own articles more positively. However, a fast look on the
database values proved evidence that participants did not rate their own
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0.083,5D = 0.289). Indeed, a sample two-test shows sta-
tistical difference (t(13) = 2.69, p = 0.019 < 0.05).

This analysis was not possible for ebbits, because of lack of

data.

Hypotheses Satisfaction

Based on these results, the following can be concluded:

The null hypothesis in ebbits wiki was rejected with
high confidence in the majority of cases, except for the
number of logins (still the ebbits group scored better).
These results suggest that the introduction of Reputa-
tionForge increased significantly the participants” en-
gagement in the ebbits wiki.

The null hypothesis in Moknowpedia was not re-
jected in the majority of cases, except for the number
of rated articles. However, the experimental group of
Moknow showed in any case a greater engagement
than the control group. Such a result can be attributed
to various factors like (a) the short and unsuitable eval-
uation time (just before Christmas Eve), (b) the well es-
tablished internal wiki, and (c) the further involvement of
the participants of the control group in the existing system
Moknowpedia.

6.5.3 Summary

The main focus of this chapter was to find out empiri-

cally

whether the introduction of ReputatationForge made

a difference in the participant’s engagement. In order to
achieve a higher internal as well external validity of the
evaluation results, a control group field study evaluation
was performed in both ebbits wiki and Moknowpedia.
Before actually evaluating the impact of ReputationForge

articles

Number of logins

Result in ebbits wiki

Result in
Moknowpedia
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Greater interest of
Moknowpedians
towards
ReputationForge

Significant
improvement in the
ebbits wiki

Partial significant
improvement in
Moknowpedia

The participants’
engangement
increased

Insight into the next
chapter

in both working environments, an analysis of “what and
how much was accomplished by the participants” was per-
formed. It pointed out that the Moknowpedia participants
showed more interest towards ReputationForge than the
ebbits participants. Such a result can be attributed to the
fact that the internal wiki of Moknow is used massively
for an every-day information exchange within the group,
while the internal wiki of ebbits is a relatively new one,
and the participants” engagement depends on the actual
progress of the project. If there is no progress, there is no
need to document in wiki.

The outcome evaluation demonstrated a significant in-
crease in the engagement of the ebbits experimental group
(ie. contributions of any authorship, contributions of at
least 30% authorship, average quality of articles, and the
number of rated articles) . A statistically significant effect
was only partially obtained in Moknowpedia (ie. number
of rated articles), albeit better participation scores than the
control group were registered. The result of the latter can
be attributed to factors like the relatively well-established
wiki, the short and unsuitable evaluation period, and the
further involvement of the participants of the control group
in the existing system Moknowpedia. A longitudinal eval-
uation in a future would probably show a significant in-
crease in the Moknow participants” engagement, based on
the high interest shown within such a short evaluation
time, as discussed above.

Summarizing, the outcome evaluation of ReputationForge
proved evidence that a social-game approach based on rep-
utation can actually increase the participant’s engagement
in a corporate/team wiki.

The next chapter continues the evaluation of Reputation-
Forge, namely its implementation evaluation.
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Chapter 7

Implementation
Evaluation

“Evaluate what you want—ybecause what gets
measured, gets produced”

—James Belasco

This chapter continues the implementation evaluation of
ReputationForge that was begun in the previous chapter by
focusing on the following research questions:

1. What is the overall satisfaction and motivation of the target
users?

2. What are the most suitable aspects of the concept that lead
towards a higher participation rate in team wikis?

It mainly consists of the quantitative and qualitative results
jointly collected from a post-test questionnaire. 30 partici-
pants from the two working environments (Nineteen from
ebbits and eleven from Moknow) were supposed to fill the
questionnaire. The overall respond rate was: 42% for ebbits
and 72% for Moknow. However, if considering only par-
ticipants who used ReputationForge as well completed the
survey, the overall respond rate looks like: 87.5% for ebbits
and 100% for Moknow.

Questions answered

Overall respond rate
in both cases
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Survey statements

The survey presented statements, which were rated on a
five-point Likert scale— “strongly agree”(1), “agree” (2),
“neutral” (3), “disagree” (4), “strongly disagree” (5). The
statements were than analyzed through descriptive statis-
tics. Participants assessed topics such as: (a) the usability of
ReputationForge, (b) the overall satisfaction and motivation, (c)
the tasks” difficulty, and (d) the motivational aspects of Reputa-
tionForge concept. Additionally, the questionnaire gave the
participants the possibility to add open-ended comments.

Both the quantitative and qualitative research methods
help to give an answer to the research questions and col-
lect evidence whether to support or deny the hypotheses
set in Section 6.4—"Hypotheses”.

7.1 Usability

This section describes the qualitative and quantitative pro-
cedure for analysing the usability of ReputationForge. The
existence of an ergonomic system is a prerequisite for a con-
sequent behavior change in the target audience.

7.1.1 Quantitative Results

The following examines the agreement of the participants’
ratings with the statements regarding “Usability”.

Statements

Statement 1: The way the system is presented is clear and
understandable.

Statement 2: 1 am able to use the software without help of
coworkers.

Statement 3: The software provides the necessary help in-
formation about conceptual aspects of the program.
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Statement 4: The system was fast enough.
Statement 5: The software did always what I was expecting.

Statement 6 I would recommend this software to colleagues.

Statement Group n Mean® StDev Median Range

St.1 ebbits 7 1.714 0.756 2 2
Moknow 5 2 0.707 2 2
St.2 ebbits 7 2429 0.535 2 1
Moknow 5 2 0.707 2 2
St.3 ebbits 7 2429 1.134 2 3
Moknow 5 2 0 2 0
St4 ebbits 7  1.857 1.069 2 3
Moknow 5 24  0.894 2 2
St.5 ebbits 7  2.143 0.69 2 2
Moknow 5 2.6 0.894 2 2
St.6 ebbits 7  1.857 0.69 2 2
Moknow 5 22 0.837 2 2

"Response values range from 1 (strongly agree) to 5 (strongly dis-
agree). Lower mean, median ratings indicate a more positive rating.

Table 7.1: Descriptive statistics—"Usability”

Comparison

Referring to Table 7.1, a descriptive comparison of the rated
statements highlights the differences in ebbits and Mo-
knowpedia orientation towards “Usability”.

Compared to Moknowpedia participants, the mean ratings
of the majority of the statements for the ebbits participants
are slightly smaller, thus ebbits participants rated slightly
more positive. Still, the median ratings are equal in both
cases.

The highest rated statement from both of the groups is the
statement 1, namely: “The way the system is presented is

clear and understandable”.

Moknowpedia participants are able to use the software with-
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Remarks regarding
“Task Description”

Remarks regarding
“Browser Problems”

out help of the coworkers and they believe enough help is given
about the conceptual aspects of the program, while ebbits par-
ticipants slightly agree.

With regard to individual items, the greatest discrepancies
between ebbits and Moknow involved statements 4 and 5,
namely: “The system was fast enough”, and “The software
did always what I was expecting”. These statements were
rated with a mean of 1.857 and 2.143 by ebbits participants
compared with 2.4 and 2.6 by Moknowpedia participants.

Both groups would recommend this software to their col-
leagues.

The mean ratings for each statement in every group is less
than 2.6 (Median 2), which shows an overall satisfaction of
both groups regarding the usability principles of Reputa-
tionForge.

7.1.2 Qualitative Results

This section shows the main remarks given by the partici-
pants of both groups related to “Usability.

Remarks in ebbits

Trajam1 claims: “One drawback I remember is that I was

only able to read a quest description by holding the mouse
pointer over a field. I would expect this to be displayed on
an ordinary Web page”.

Eda complained that ReputationForge was not functioning
properly in Internet Explorer. Vaadin has compatibility is-
sues with Internet Explorer. Additionally, Trajan claimed
that during the evaluation there was a version of the Repu-
tationForge online which did not work with his browser
(Mozilla Firefox). After updating his browser it worked
again.

'Names changed for anonymization
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Remarks in Moknowpedia

Jim and Tom claimed that the description of some tasks was
sometimes a bit confusing or not detailed enough, thus the
text could be improved there. Additionally, Tom claimed
that there was some kind of formula explaining the contri-
butions and that he does not get motivated from mathemat-
ical formulas in a task description.

Jim and Jerry claimed that the single sign-on failed to work
in some cases and that is why they got unexpected crashes.
They said: “Ijust tried to open ReputationForge which did
not work. I got the 404 Status error although I logged in to
Moknowpedia before”.

7.1.3 Conclusion

Based on the quantitative results explained above, there is a
positive feeling regarding the usability of ReputationForge.
Thus, the “Usability Hypothesis” along with the defined
usability requirements in Section 4.1.3—"Requirements” is
satisfied.

7.2 ReputationForge Tasks

This section describes the qualitative and quantitative re-
sults of the statements related to the “ReputationForge
tasks”.

7.2.1 Quantitative Results

This section examines the agreement of the users’ ratings
with the statements related to the “ReputationForge tasks”.

Statement 1: The tasks are diverse.

Statement 2: The tasks are interesting.

Remarks regarding
“Task Description”

Remarks regarding
“Single sign-on”

Positive feeling
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Statement 3: The feedback of each task is clear enough and
I knew the exact effort to put in to complete the task.

Additionally, participants were asked about the perceived
difficulty of the tasks.

Statement Group n Mean® StDev Median Range
St.1 ebbits 7 2286 0.488 2 1
Moknow 5 3 1 3 2
St.2 ebbits 7 2143 0.378 2 1
Moknow 5 3 0707 3 2
St.3 ebbits 7 2571 0976 2 2
Moknow 5 2 0 2 0

"Response values range from 1 (strongly agree) to 5 (strongly dis-
agree). Lower mean, median ratings indicate a more positive rating.

Table 7.2: Descriptive statistics—"“ReputationForge Tasks”

Comparison

Referring to Table 7.2, a descriptive comparison of the
rated statements highlights the differences in ebbits and
Moknowpedia orientation toward “Tasks in Reputation-
Forge”.

Figure 7.1 shows clearly that both groups believe the intro-
duced tasks are neither too easy nor too difficult.

Compared to Moknowpedia participants, the mean and
median ratings of ebbits participants for the first two di-
mensions (statements) were less than 2.5 (positive feeling),
while Moknowpedia participants share an undecided opin-
ion thereof.

With regard to the last item, Moknowpedia participants be-
lieve that the feedback of each task is clear enough, while
ebbits participants slightly agree.
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Task Difficulty

ebbits Maoknow Answers

[ Easy
20,0%
‘rs% ‘

[ Heither easy nor difficult
[ Difficult

71,4%

Figure 7.1: Task difficulty in ReputationForge

7.2.2 Qualitative Results

This section shows the main remarks given by the partici-
pants of both groups related to “Tasks in ReputationForge”.

Remarks in ebbits

While asked what could have been done differently with
tasks, Tom claimed: “As I am busy, I find the tasks difficult.
Some easier tasks would have been good. The participant un-

fortunately did not mention what kind of tasks he would
have liked.

Tim claimed: “Better prepare tasks, their difficulty varied a lot”.

Jina commented the difficulty of the task titled “Two re-
views in two days” as too restrictive and not sufficiently
explained that the user is not allowed to do the two reviews
on the same day. The explanation was indeed given, but the
participant was confused by the title of the task.
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Similar ratings

Generalisation of the
outcomes

Conclusions based
on the outcomes

7.2.3 Conclusion

Based on the above-mentioned results, introduced tasks
were perceived as neither easy too nor too difficult. How-
ever, groups had different opinions regarding the variety of
tasks and their motivating effect. Thus, an upcoming pro-
totype could introduce additional tasks to attract the par-
ticipants even more.

7.3 Popularity of Motivation Mechanisms

Table 7.3 shows the overall ranking (means) of each single
aspect of ReputationForge concept for each team wiki: Mo-
knowpedia and ebbits wiki.

According to a performed Man-Whitney U test, the me-
dians are statistically similar indicating that both groups
rated in a similar way (W = 269, p = 0.8648 > 0.05). Thus,
a generalisation of the tested motivational aspects is pos-
sible to some extent, albeit a perfect external validity can
never be achieved, because of the existence of confounding
factors, that could disturb the validity of the results.

Based on the rankings shown in Table 7.3, the following
qualified statements can be made about the common pref-
erence of both groups Moknow and ebbits towards the con-
ceptual aspects of ReputationForge.

7.3.1 Aspects that motivate both groups

31.5% of the aspects of ReputationForge concept moti-
vate/partly motivate the participiants of both Moknowpe-
dia and ebbits wiki. Those are:

e Displaying recent activities.

e Receiving an email-notification upon task comple-
tion.
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Keywords” ebbits” Moknow Difference
Displaying recent activities 2,14 2,2 0,06
Email You completed a task 2,14 2,2 0,06
Differentiating between newbies and advanced 2,43 2,8 0,37
users

Additional info about own task status while 2,57 2 0,57
viewing others’ tasks

Choosing between remaining tasks 2,57 2,4 0,17
Displaying users who started the same task 2,57 2 0,57
Displaying leaderboards in Gforge 2,70

Starting manually tasks 2,71 2,8 0,09
Associating with every user a personal profile 2,71 2,2 0,51
Email You did not complete any task 2,86 3,8 0,94
List of unrated articles 2,86 3 0,14
Leaderboards of both newbies and advanced 2,86 3 0,14
users

Embedding Recent Activities in Gforge 3,00

List of articles, a user contributed to 3,00 3 0,00
Displaying the started task in Gforge 3,14

Partial transparency of reputation scores 3,29 3 0,29
Email You belong to the worst users 3,57 3,6 0,03
Unlocking of new tasks only if previous tasks 3,71 2,8 0,91
are completed

Punishement task 4,00 4,2 0,20
Average 0,32

"The keywords reflect the original statements of the questionnaire in
Appendix A—“User Evaluation Questionnaire”.

"Response values range from 1 (strongly agree) to 5 (strongly dis-
agree). Lower mean ratings indicate a more positive rating. Lower dif-
ferences indicate similar ratings.

Table 7.3: Ranking of the major aspects of ReputationForge
concept

e Additional info about own task status while viewing
others’s tasks.

e Choosing between remaining tasks.

e Displaying users who started the same task.
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Longitudinal study for
the aspects with a
neutral effect

7.3.2 Aspects with a neutral effect on motivation on
both groups

31.5% of the aspects of ReputationForge concept had a neu-
tral effect on the participants of both Moknowpedia and
ebbits. Those are:

e Manually starting tasks. Two interviewees claimed as
follows:

— Jina, a participant of ebbits claimed that she
failed to see the need to start the task by herself.

— Tom, a participant of Moknow claimed: “I
started the Rating-In-Two-Days task on a Friday,
and of course I failed it, because I didn’t rate on
Saturday. I propose having tasks, which are au-
tomatically checked for completeness, and not
started by the participants”.

List of unrated articles.

Leaderboards of both newbies and advanced users.

List of articles, a user contributed to.

Partial transparency of reputation scores.

Additionally, ebbits participants are undecided whether
the introduced changes in the “Summary Page” of the
Gforge project motivate them to progress in Reputation-
Forge, and thus participate more actively in the team wiki.

Discussion

Based on such an outcome, it would be a good idea to test
ReputationForge in a longer evaluation period, aiming at
finding out whether these aspects with a neutral effect on
the target audience would then be accepted or rejected. Ad-
ditionally, the existence of a neutral response in the survey
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can discourage the in-depth thinking of participants, be-
cause they would tend to choose the easy way out by se-
lecting “a neutral opinion”. A survey without that choice,
would make participants think harder.

One of the requirements of this thesis project, was the de-
velopment of a prototype based on partially transparent
reputation scores. However, both groups were rather unde-
cided whether a partial transparency would motivate them
to progress through the game, and thus participate more
actively in wiki. Additionally, showing a list of unrated ar-
ticles, and articles with no contribution was marked as de-
sired by Dencheva (2010). Still, both groups had a neutral
opinion on the motivating effect of such lists.

These results confirm the fact that requirements change
during the development process of a software, and that sev-
eral iterations are needed for a successful final system.

7.3.3 Aspects that motivate none of the groups

12.5% of the aspects of ReputationForge concept did not
motivate the participants of both Moknowpedia and ebbits.
Those are:

e Systematically receiving a notification email “You be-
long to the worst users”.

e Introduction of a punishment task.

7.3.4 Biggest discrepancies between groups

For the the remaining 25% aspects (Statements 3, 9, 10, and
18), groups shared different opinions.

ebbits participants do not agree with the idea of “unlock-
ing new tasks only if previous tasks are completed”, while
Moknowpedia participants are slightly undecided.

Participants’ needs
change
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Moknowpedia participants are undecided whether split-
ting users in newbies and advanced is effective, while
ebbits participants slightly agree of its effectiveness. On
the other hand, ebbits participants are slightly undecided
about the effectiveness of a personal profile, while Mo-
knowpedia participants are confident about its effective-
ness. However, median ratings were the same for both
groups (Median = 2).

These discrepancies can be attributed to the local differ-
ences that exist between the groups. Nevertheless, the only
logical connection that could be found was the discrepancy
in answers regarding statement 10: “Associating a profile
with each user. Noting that Moknow has a relatively old
wiki, with established reputations of each participant, the
concept of a profile, which displays the participant’s rep-
utation suits better this group as ebbits. It could not be
found any logical connection with the remaining discrep-
ancies described above.

7.3.5 Conclusions

Based on the above considerations, the conceptual aspects
can be categorized in the following motivational categories:

Social/Curiosity

Participants prefer: (a) displaying recent activities of other
users, (b) displaying users who started the same task as them,
and (c) displaying additional info about own task status while
viewing others’ tasks.

Notification Category

Participants prefer receiving a single email upon task com-
pletion, rather than systematic emails from time to time.
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Reputation

Participants partially agree about the effectiveness of “dif-
ferentiating between newbies and advanced users”, and
“associating with every user a personal profile”.

Self-Determination

Participants prefer choosing between remaining tasks, and
letting the system check tasks automatically for complete-
ness without the need to start them manually.

Rewarding Category

Participants strongly believe that enduring changes are
achieved by the existence of only positive reinforcers. Pun-
ishment mechanisms should be excluded.

7.4 Overall Feeling

This section describes the procedure for analyzing the
“Opverall feeling towards ReputationForge”.

7.4.1 Quantitative Results

The following examines the agreement of the participants’
ratings related to the “Overall feeling towards Reputation-
Forge”.

Statement 1: I feel disadvantaged by the game.

Statement 2: The game motivates me.

Statement 3: 1 like the concept of social game implemented
by ReputationForge.
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Statement Group n Mean® StDev Median Range
St.1 ebbits 7 4,143 0,69 4 2
Moknow 5 44 0,548 4 1
St.2 ebbits 7 2429 0,535 2 1
Moknow 5 2,6 0,894 2 2
St.3 ebbits 7 2,286 0,756 2 2
Moknow 5 24 0,894 2 2

"Response values range from 1 (strongly agree) to 5 (strongly dis-
agree). Lower means and medians indicate a higher level of agreement
with the specific statements.

Table 7.4: Descriptive statistics— “Overall Feeling towards
ReputationForge”

Comparison

Referring to Table 7.4, a descriptive comparison of the rated
statements highlights the orientation differences in ebbits
and Moknowpedia participants towards the overall feeling
of ReputationForge. Figure 7.2 gives the reader a better vi-
sualization of the descriptive statistics displayed in Table
74.

Overall Feeling towards ReputationForge

s.disagree -
disagree - D
neutral 4 U |J_—|
agree - |:| g
s.agree |
Team EbEits Mok;'low EblIJitS Mok;'low EbEits Moklnow

Statement 1 Statement 2 Statement 3

Figure 7.2: “Overall Feeling” towards ReputationForge—
Boxplots
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Both groups strongly believe that they do not get disadvan-
taged by ReputationForge.

With regard to the “Overall motivation”, and “Concept ap-
proval”, there are no noticeable discrepancies between the
groups. Based on the mean ratings, ebbits participants
rated slightly more positive than Moknow participants.
However, the median scores show no difference between
the groups (Median=2). As a whole, the social game con-
cept was positively received from both the groups. Simi-
larly, both groups feel motivated from ReputatationForge
(Median = 2), though median ratings show a rather slight
motivation.

Preference of Participants

While explicitly asked, which system motivates them more:
ReputationForge or the existing system (only relevant for
those users who already used the existing system), 62.5% of
the eight asked participants claimed to be more motivated
from ReputationForge (cf. Figure 7.3). 12.5% were unde-
cided while the rest preferred the existing system more.

"ReputationForge motivates me more than Moknowpedia”

Answers
[ strongly agree
[ Agree
] neutral
[ Disagree

Figure 7.3: ReputationForge vs Moknowpedia—
Participants’ preference

No disadvantage

General positive
feeeling

Participants prefer
ReputationForge
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7.4.2 Qualitative Results

This section shows the main remarks given by the partici-
pants of both groups related to “Overall Feeling of Reputa-
tionForge”.

Remarks in ebbits

While asked what could have been done differently to
increase the motivation effects of ReputationForge, Tom
claimed the following: “Motivating people to contribute to
wiki is a highly complex problem. When I have something
interesting to put in the wiki I do it. If not, I don’t write
something regardless if there is a task to do so. During the
last two weeks I did not have much to write in the Wiki so
it was hard to select a task after having finished the rating-
tasks.”

Jerry, as the single participant (displayed as an outlier in
Figure 7.2 ), who gave overall negative ratings for Reputa-
tionForge claimed: “In my opinion, the underlying CollabRe-
view system is useless. I totally disagree that CollabReview is
needed. Therefore, I also do not think that ReputationForge is
needed because its only sense is to support the use of CollabRe-
view”.

Remarks in Moknowpedia

Trajan claimed that ReputationForge motivated him to rate
articles. He would not have rated articles without Repu-
tationForge. Overall he finds the concept of embedding a
social game in wiki very promising and interesting.

George claimed that he did not actively use the Reputation-
Forge system, but used it passively to see the activity level
of himself compared to others, which indirectly influenced
him to increase his participation in the wiki. A last user
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Jina claimed that she is not experienced with social games,
and is skeptical whether the introduction of a game would
increase the participation and motivation to use wiki. In
some circumstances, it can have a totally contrary effect.

7.4.3 Conclusion

Participants were generally motivated and agreed that Rep-
utationForge concept was suitable. Furthermore, partici-
pants who used the old system Moknowpedia prefer using
ReputationForge from now on. Thus, the Motivation Hy-
pothesis, and the Comparison Hypothesis (cf. Section 6.4) are
satisfied.

7.5 Summary

This chapter continued the implementation evaluation of
ReputationForge, and completed therewith the whole eval-
uation process of this thesis project. The post-test ques-
tionnaire allowed to get insight into the usability of Rep-
utationForge, the overall satisfaction and motivation in
general, and the motivational aspects of ReputationForge
concept in particular. It also helped to collect evidence
whether to support or deny the hypotheses set in Section
6.4—"Hypotheses”. Furthermore, the performed qualita-
tive analysis identified remarks of single participants, that
need to be taken into consideration in the design process of
upcoming prototypes.

The following chapter concludes this thesis by describ-
ing the main contributions of this project, namely the de-
sign, implementation, and evaluation of ReputationForge, a
social-game based on reputation, aiming at increasing the
participants” engagement in the wiki of ebbits and Mo-
knowpedia. It furthermore discusses to which extent the
objectives were met, and the implications of the findings.
Last but not least, it gives future research suggestions, that
could be considered in the upcoming iterations of Reputa-
tionForge.

Outlook of this
chapter

Insight into the next
chapter
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Chapter 8

Conclusions

“The future is not a result of choices among
alternative paths offered by the present, but a place
that is created—created first in the mind and will,
created next in activity. The future is not some place
we are going to, but one we are creating. The paths
are not to be found, but made, and the activity of
making them, changes both the maker and the
destination”

—/John Schaar

This thesis project presented the entire user-centred design
process adopted to develop ReputationForge, a social per-
suasive reputation-based game to increase the participants’
engagement in the team wikis of the groups: (a) Moknow
and ebbits. The entertaining side of persuasive tools, aiming
at changing the end users’ behavior is an emerging novel
paradigm nowadays.

The initial spark for this project came from the findings of
Dencheva et al. (2011). The results of the introduced exten-
sions to the team wiki of the groups Moknow and CAPLE,
aiming at increasing its participation rate were satisfactory,
albeit only a temporary motivation was observed, and ad-
ditional incentives were desired.

A user-oriented
design of a
social-game based
on reputation

Initial spark
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Deep conceptual
investigation

Final concept of
ReputationForge

Technical
Contributions

An important contribution of this thesis project was the
extensive conceptual investigation aiming at identifying
motivational values that lead the target audience towards
higher levels of participation. Yet, the motivational values
derived from the conceptual investigation were of hypo-
thetical nature, and most of them were applicable for public
wikis.

An extensive analysis of the state of the art of the areas
that most influenced this thesis project, and the involve-
ment of the target audience throughout the design process
led to the definition of the final concept of this thesis. As-
pects like community/social, reputation, goal-setting, personal-
enjoyment and self-fulfillment are the main ingredients of the
concept of ReputationForge, which promotes a public soft
competition between the participants, who are divided into
two levels: (a) newbies, and (b) advanced. Participants are
awarded respectively reputation/karma points upon com-
pletion of individual tasks. Tasks are directly related with
the work in the team wiki, such as creating and /or improv-
ing documentation articles, and rating them. Clear feed-
back related to the progress of each task is given. Finally,
ReputationForge introduces triggers such as email notifica-
tions, changes to the main page of the research project, and
a list of unrated articles, aiming at making the underlying
wiki more visible and thus attracting users to keep coming
back to it.

A further contribution of this thesis project was the imple-
mentation of a first prototype of ReputationForge, based on
the final concept. Before starting the implementation of
ReputationForge, the final concept was first validated and
accepted by the target audience. A prerequisite for design-
ing a successful prototype was its interaction with: (a) Col-
labreview, and (b) Gforge in case of the ebbits evaluation
and MediaWiki in case of the Moknowpedia evaluation.
ReputationForge itself was developed as CollabReview ex-
tension using Vaadin—a framework used for the develop-
ment of Web-based Rich Internet Applications (RIA). To
give the users the feeling that they were using a single sys-
tem instead of three different systems, a SSO mechanism
was created. Additionally, the goal of integrating Reputa-
tionForge within Gforge was achieved by creating a Gforge
project plugin and linking it to the ebbits project. Further-
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more, a rating form was embedded in Gforge. A further
technical contribution was the design of an intuitive UI,
which incorporated all of the motivational values of the fi-
nal concept. The realization of a modular architecture al-
lowed to add new programmatic tasks easily, thus a princi-
pal technical contribution of this thesis project.

Last but not least, a major contribution of this thesis project
was to evaluate ReputationForge, along with the hypo-
thetical motivational values of its concept in the two dif-
ferent working environments—Moknow, having a well-
established team wiki (Moknowpedia) with a satisfactory
participation rate—and ebbits having a relatively new wiki
with low participation rate. A case study evaluation was
performed in combination with a control group field study.
It was opted for a field study, mainly because a real change
in the participants behavior is expected to occur when
users use the system in their own normal work environ-
ment rather than in a laboratory study. Furthermore, two
case studies were chosen due to their indicative dimension,
which aim is as Denscombe (2007) states “to illuminate the
general by looking at the particular”, and thus leading to
a more plausible external validity of the results. Addition-
ally, the introduction of a control group contributed to a
higher degree of the internal validity of this thesis project.

8.1 Main Findings

The research questions presented in Section 1.4—"Research
Questions” set the following objectives for this thesis
project:

o Design a social-game that increases the participants’ en-
gagement in the team wikis.

e Find out the overall satisfaction and motivation of the tar-
get users regarding the new concept of ReputationForge.

e Find out the most suitable aspects that lead towards a
higher participation rate in team wikis.

Evaluation of
ReputationForge
through a control
group field study in
both ebbits wiki and
Moknowpedia

Main research
questions
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Positive ratings
related to the
ReputationForge
usability

Greater interest from
the Moknowpedia
participants

Improvement of
engagement in both
cases

Overall significant
improvement in
ebbits; a significant
increased number of
rated articles in
Moknowpedia
participants

The following describe how these objectives were met.

ReputationForge and its Ergonomicity

Most evaluation participants, in both groups, without re-
ceiving any training, found ReputationForge easy to use,
easy to learn and be understood. Thus, the goal of having
an ergonomic system as a prerequisite for a consequent be-
havior change in the target audience was satisfied.

Participant’s Engagement in both Case Studies

The evaluation of the social game usage in both cases
pointed out more interest towards ReputationForge in the
Moknowpedia participants than in the ebbits participants.
Such a result was due to differences between the team wikis
of both groups, namely Moknowpedia is used massively
for daily information exchange, whereas the engagement in
the internal wiki of ebbits depends on the actual progress
of the project. If there is no progress, there is no need to
document in wiki.

Furthermore, the outcome evaluation showed an increased
engagement of the experimental group in the wiki of both
case studies, thus proving evidence that a social-game ap-
proach based on reputation can actually increase the partic-
ipantsi engagement in a corporate /team wiki.

Still, participants of the ebbits experimental group had sta-
tistically significant higher mean engagement metrics, i.e
contributions of any authorship (p = 0.05), contributions of
at least 30% authorship (p = 0.081), and the average qual-
ity of articles (p = 0.034), whereas participants of the Mo-
knowpedia experimental group showed a statistically sig-
nificant increase only in relation to the number of rated arti-
cles (p = 0.019). Such a result of the latter was attributed to
factors like the relatively well-established internal wiki, the
short and /or unsuitable evaluation period, and the further
involvement of the participants of the control group in the
existing system Moknowpedia.
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ReputationForge Tasks

Participants perceived the introduced tasks as neither easy
nor difficult. They found the tasks” feedback to be clear.
Whereas, regarding the variety of tasks and their motivat-
ing effect, they had different opinions. Thus, an upcom-
ing prototype could introduce additional tasks to attract
the participants even more, as described in Section 8.2—
“Outlook”.

Main Aspects of ReputationForge Concept

An extensive analysis of the major aspects behind the Rep-
utationForge concept showed overall similar ratings from
both Moknow and ebbits. Such a result allows for replica-
tion of the aspects under study, and thus contribute to the
external validity of this thesis project.

Furthermore, the analysis pointed out the following moti-
vational categories for both ebbits and Moknow:

e Social/Curiosity: Displaying recent activities of other
users, displaying users who started the same task as
them, and displaying additional info about own task
status while viewing others’ tasks were reported as
motivating from both groups.

e Reputation: Participants partially agree about the ef-
fectiveness of “differentiating between newbies and
advanced users”, and “associating with every user a
personal profile”.

o Triggers: Receiving a single email upon task comple-
tion proved to be motivating, whereas receiving sys-
tematic emails from time to time were perceived as
obtrusive.

e Self-Determination: ~ Choosing between remaining
tasks, and letting the system check the tasks automat-
ically for completion without the need to start them
manually were preferred by the participants.

Task features

Generalisability of
the outcomes

Major motivational
values
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General positive
feeling

Participants do not
prefer systematic
e-mails

No negative
reinforcers

o No Punishment techniques: The existence of only posi-
tive reinforcers is a strong motivational value for the
participants.

Overall Feeling towards ReputationForge

As a whole, the social game concept was positively re-
ceived from both the groups. Similarly, both groups felt
motivated from ReputatationForge. The majority of partic-
ipants preferred using ReputationForge more than the ex-
isting system Moknowpedia (only relevant for those partic-
ipants who already used the existing system).

Furthermore, the evaluation pointed out the main weak-
nesses of the concept, and technical issues of Reputation-
Forge, which gives way to improvements and enhancement
of the system as described in the following paragraphs.

8.2 Outlook

The idea behind the introduction of triggers was: (a) to
increase the visibility, and the presence of the underlying wiki,
and (b) to increase the ability of the participants in performing
specific tasks related to wiki. As already described, system-
atic email notifications were perceived as obtrusive. There-
fore, an upcoming prototype could allow the participants
to self-configure the way how they are notified or even reg-
ister future events (i.e tasks, or activities related to the wiki)
they want to be notified about, which supports the concept
of awareness of future events as described by Prinz et al.
(2008).

The evaluation proved evidence that an effective reward-
ing system must not combine rewards with punishment
techniques to reinforce desired behavior or extinguish un-
wanted behavior. Participants clearly stated that a reward-
ing system should always positively reward them. Thus,
an upcoming prototype should relinquish the introduction
of punishments to influence the human behavior.
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Additionally, the concept evaluation proved evidence that
user requirements change during the software design pro-
cess. Aspects such as partial reputation transparency, and a
list of unrated articles/no contribution were highly desired
before the introduction of ReputationForge, but introduced
only a neutral effect after the evaluation ended. Thus, hav-
ing continuous iterations is the key to a final successful sys-
tem.

Discrepancies in the participants” preference towards par-
ticular motivational values were attributed to the local dif-
ferences that exist between the groups. A further detailed
investigation into the differences between groups, includ-
ing the demographic differences should be part of a future
research work.

Aiming at keeping the participants interested in the social-
game for a longer time, it would be meaningful to intro-
duce a variety of new types of tasks related to wiki, or
even source code or issue trackers. Introducing collabora-
tive tasks to be completed in groups, and/or a public con-
test between groups would be a promising approach for the
upcoming iterations.

An upcoming prototype could apply the foundation princi-
ples of peer-based systems, allowing the participants to fol-
low members, and join a group with similar interests and
likings. Furthermore, the game could recommend the users
at specific points in time to complete a particular task that
is with high probability a task that is strongly related to his
personal likings or interests.

An idea would be also the introduction of a bank metaphor,
namely extending the overall score of a participant to be at
the same time a credit score that could be exchanged with
money or with different tangible rewards. Nevertheless,
such an approach based on extrinsic motivations accord-
ing to the studied literature would prove to be unsuccessful
and cannot be used as a long-lasting motivating factor.

User needs change
during the design
process

Further investigate
the differences
between the groups

Introduction of
additional tasks

A peer-based,
recommender
system

Exchanging
reputation scores
with tangible rewards
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enduring changes in
behavior

Of course, there were also some technical issues related
to Vaadin—the web framework chosen to develop Reputa-
tionForge. The incompatibility with Internet Explorer, and
a poor response performance from time to time indicate the
need to further investigate on how to optimize Reputation-
Forge, or even choosing other web frameworks.

The introduction of a modular architecture, to easily add
new tasks proved to be successful. Still, an even better solu-
tion for the upcoming prototypes would be programming
new tasks as bundles in an Open Services Gateway initia-
tive (OSGi) environment that can be at any time installed,
started, stopped, updated and even un-installed without
the need of the redeployment of the whole application.

As a last consideration, the reactions towards a social game
approach based on reputation were positive, thus it is
worth a further extensive investigation on the topic. How-
ever, a longitudinal nature of an upcoming study evaluated
by a larger number of participants would allow to monitor
an enduring preference and the long-term effects of such
an approach on the participants engagement in a corpo-
rate/team wiki. Such a longitudinal study would further
help find out whether the motivational aspects of Reputa-
tionForge that registered a neutral effect on the target au-
dience would in a long term be accepted or rejected. This
would be definitely a thriving challenge of future research
work, that no one should be afraid of. As Steve Jobs said
“Stay hungry, stay foolish”.
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Appendix A

User Evaluation
Questionnaire

The following contains the surveys that were used during
the user-centred design process of ReputationForge. Both
survey consisted of Likert scale questions, rated from 1 =
Strongly disagree to 5 = Strongly agree. Further non Likert-
based Itemes were asked also. Users were encouraged to
add additional comments. The results of the first survey
are discussed in Chapter 4—"Finding a suitable concept”,
while the results of the second survey are discussed in
Chapter 7—"Implementation Evaluation”.
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A User Evaluation Questionnaire

A.1 ReputationForge Pre-Testing Survey

A big thank you to all the persons that will dedicate some precious time to answer the
questions below.

A time of 15-20 minutes will be needed to completely fill this survey.

User Acknowledgement:

The aim of this questionnaire is to gather valuable data about my master thesis. Data gathered
is stored anonymously and will not be used for any other purpose, and will not be given to

any third party. The summarizing results of this questionnaire will be published in the final
thesis document.

Preliminaries: Duration 2-4 minutes

Are you registered in Gforge?

OYes ONo

If previously answered yes, how often do you use Gforge?

(@) (@) @) (@) (@)
Never/Less Rarely/ Once Sometimes/Once Often/Several times Every
than 1 month  in a moth in a week in aweek day

Did you use Moknowpedia?

OYes ONo

If previously answered yes, how often do you use Moknowpedia?

(@] O O O O
Never/Less Rarely/ Once Sometimes/Once Often/Several times Every
than 1 month  in a moth in a week in a week day

Do you think that a system like Moknowpedia would be used as a means of controlling
your performance and not actually promoting your performance?

O (@) O (@] O

Strongly Agree Neutral Disagree Strongly
agree disagree
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In case you used Moknowpedia, were you overall satisfied?

O (@) (@) O @)

Strongly Agree Neutral Disagree Strongly
agree disagree

How familiar are you with the following web reputation systems?

Totally Somewhat Somewhat Totally

unfamiliar unfamiliar familiar familiar
Amazon O (©] (@) o
Ebay o (@] (@) @)
Digg O (@] (@) O
Foursquare © © o o
Screentribe @) ©) @) o
Stackoverflow o © o o

Software Prototype

I will kindly ask you to listen before to this screencast video where I propose my system
concept, before answering the upcoming questions:

http://www.youtube/com/watch?v=UZHVIX6T4ls

If you want to have a look to a written text or even try the software prototype yourself here
the link:

http://moknowpedia.fit.fraunhofer.de/mediawiki/index.php5/Master_Thesi

s_Concept

Concept Validation/Duration: 10 min

It is easy to get a first understanding of the system.

O (@) (@) (@) (@)

Strongly Agree Neutral Disagree Strongly
agree disagree
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Would the mechanisms below, already mentioned in the system concept description, motivate
you?

Sending regular emails, where you get informed about the progress in the new system.

O O O O O
Strongly Agree Neutral Disagree Strongly
agree disagree

Links/Advertisements that redirect users to the new system.

O O O O O
Strongly Agree Neutral Disagree Strongly
agree disagree

Embedding the recent activity sections of ReputationForge and Ebbits wiki.

@) O @) O @)
Strongly Agree Neutral Disagree Strongly
agree disagree

The proposed game concept relies on a predefined set of tasks. Upon task completion, the
users can choose between the remaining tasks available which get unlocked. Tasks are
organized in categories, of different level of difficulty. I am satisfied.

O O O O (@}
Strongly Agree Neutral Disagree Strongly
agree disagree

Would the social game motivate you during the project duration to participate actively in
the internal wiki?

O O O O O
Strongly Agree Neutral Disagree Strongly
agree disagree

I have the feeling of being excluded by this concept.

O (@) O o (@]

Strongly Agree Neutral Disagree Strongly
agree disagree
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If you feel excluded, please list the reason(s) why:

I would feel comfortable while using the system.

O O O O O
Strongly agree  Agree Neutral Disagree Strongly
disagree

I think this concept is conformant to internal corporate rules.

O O O O O
Strongly agree ~ Agree Neutral Disagree Strongly
disagree

I am overall satisfied with this concept.

O O O O O
Strongly agree  Agree Neutral Disagree Strongly
disagree

Please share any additional comments
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General Information/Duration: 5 min

What is your gender?

OFemale OMale

Are you a computer scientist or studied something related to computer science?

OYes ONo

What is your profession?

I like challenges in my everyday work.

O O O O O
Strongly agree  Agree Neutral Disagree Strongly
disagree

I get motivated by new ideas and proposals in my everyday work.

O O O O O
Strongly agree  Agree Neutral Disagree Strongly
disagree

In your everyday work, do you just try to finish your assigned tasks, or try also to
contribute to the team in general?

O O O
I only try to get my Neutral I try at the same time to
work done help the team

In your everyday work, when tasks are assigned to you, what is more important for you?

O O O O
A clear visible path to the Easy tasks Challenging tasks Neither easy nor
completion of tasks. challenging tasks

Thank you for taking the time to fill out this survey. Your input is greatly appreciated.
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A.2 ReputationForge Post-Testing Survey

A big thank you to all the persons that will dedicate some precious time to answer the questions below.
A time of 10 minutes will be needed to completely fill this survey.

User Acknowledgement:

The aim of this questionnaire is to gather valuable data about my master thesis. Data gathered is stored
anonymously and will not be used for any other purpose, and will not be given to any third party. The
summarizing results of this questionnaire will be published in the final thesis document.

Your Name:

This field is optional. Providing your name will allow me to make a deeper investigation of the effects of
ReputationForge, and to therefore write a better evaluation. So, please provide your name.

ReputationForge- Participation during the evaluation period
(@] (@]

Never used it Used it

ReputationForge- General Usability questions

The way that system information is presented is clear and understandable.

O O O O O
Strongly Agree Neutral Disagree Strongly
agree disagree

I was able to use the software right from the beginning by myself, without having to ask coworkers
for help.

o O O O (@]
Strongly Agree Neutral Disagree Strongly
agree disagree

The software provides the necessary help information about conceptual aspects of the program.

¢ @) @) O O
Strongly Agree Neutral Disagree Strongly
agree disagree

The system was fast enough.

(@) O (@) O (@)

Strongly Agree Neutral Disagree Strongly
agree disagree
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How often did systems errors (i.e crashes) occur?

o o o O O
Never 1-5 times 5-10 times 10-20 times More than
20 times

I would recommend this software to my colleagues.

©) @) O @) O
Strongly Agree Neutral Disagree Strongly
agree disagree

Please share any additional comments.

ReputationForge- Questions about the game/tasks
A feature of ReputationForge is that it sends regularly emails. Please consider the following.

ReputationForge sends me every week an e-mail with the content “You belong to the worst users” in
case I am among the worst users. This motivates me to progress through the game.

O O O O O
Strongly Agree Neutral Disagree Strongly
agree disagree

ReputationForge send me every week an e-mail “You did not complete any tasks the last week” in case
I am inactive in ReputationForge. This motivates me to progress through the game.

O O O O O
Strongly Agree Neutral Disagree Strongly
agree disagree

Upon successful completion of tasks, ReputationForge send me a message with a link directing me to
the task. Because of it, I use ReputationForge more often.

(O] @] O (@) (@)

Strongly Agree Neutral Disagree Strongly
agree disagree
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The tasks of the game are:

O O O O O
Too easy Easy Neither easy Difficult Too
nor difficult difficult

ReputationForge’s main idea is the introduction of tasks, that participants need to complete. Please
consider the following:

The task variety is big enough.

©) O O O O
Strongly Agree Neutral Disagree Strongly
agree disagree

The tasks are interesting.

o O O O O
Strongly Agree Neutral Disagree Strongly
agree disagree

The feedback of each task is clear and I knew the exact effort to put in to complete the task.

O O O O O
Strongly Agree Neutral Disagree Strongly
agree disagree

Users can start the next task, only if they complete the previous task. This increases my curiosity about
the game.

O O O O O
Strongly Agree Neutral Disagree Strongly
agree disagree

Upon starting a task, users can see who are the users that started the same task. This motivates me to
complete tasks.

(O] O (@) o (@)

Strongly Agree Neutral Disagree Strongly
agree disagree
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In case a user has a look to the task of another user, ReputationForge shows to the user whether he
also completed that task. This motivates me to complete the task.

(@} O O O O
Strongly Agree Neutral Disagree Strongly
agree disagree

Once I complete a task, I can choose between the remaining tasks. This give me the possibility to
choose and this motivates me.

O O O O O
Strongly Agree Neutral Disagree Strongly
agree disagree

I can start a task whenever I want. This motivates me.

O O O O O
Strongly Agree Neutral Disagree Strongly
agree disagree

ReputationForge introduces a “punishment task”. I agree with it.

O O O O O
Strongly Agree Neutral Disagree Strongly
agree disagree

Did you find the description and feedback of some tasks difficult to be understood? Please give the
name of the task(s) and the reason why?

ReputationForge- Incentives

ReputationForge displays recent activites of other members. This feature motivates me.

(@] (@) (@) O (@)

Strongly Agree Neutral Disagree Strongly
agree disagree
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ReputationForge motivates newbies by giving them more additional points as advanced users. As a
newbie, I get motivated to progress through the game.

(@} O O O O
Strongly Agree Neutral Disagree Strongly
agree disagree

ReputationForge displays the reputation scores of the best 4 users and best 4 newbies. I struggle that
my name appears in one of these lists.

O O O O O
Strongly Agree Neutral Disagree Strongly
agree disagree

ReputationForge does not show the reputation score (except the top x in the ranking lists) to other
members. This motivates me to progress through the game.

©) @) @) @) (@)
Strongly Agree Neutral Disagree Strongly
agree disagree

ReputationForge associates a personal profile with every users. The existence of the profile gives me
invaluable information about my achievements within wiki, and therefore motivates me.

O O O O O
Strongly Agree Neutral Disagree Strongly
agree disagree

ReputationForge displays a list of the articles, that you rated or not. I rate more articles because of it.

O O O O O
Strongly Agree Neutral Disagree Strongly
agree disagree

ReputationForge displays a list of the articles, that you contributed to. I contribute more to wiki
because of it.

O (@) (@) O (@)

Strongly Agree Neutral Disagree Strongly
agree disagree
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A User Evaluation Questionnaire

Here some questions about the frequency of usage in ReputationForge :

I used ReputationForge during the evaluation period:

O O O O
Daily Weekly Monthly Never

After the evaluation ends, I will user ReputationForge:

O] (@) (@) o

Daily Weekly Monthly Never

ReputationForge- Overall satisfaction

I have the feeling the social game disadvantages me.

O O O O
Strongly Agree Neutral Disagree
agree

The social game overall motivates me.

O O O O
Strongly Agree Neutral Disagree
agree

o

Strongly
disagree

(@]

Strongly
disagree

I like the concept of the social game implemented by ReputationForge.

O O O O
Strongly Agree Neutral Disagree
agree

Overall, I like the system.

) O @) O
Strongly Agree Neutral Disagree
agree

(@)

Strongly
disagree

o

Strongly
disagree
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ReputationForge motivates me more than the original system, which displays a ranking list of all the
members and gives a weekly “Hero of the week” prize.

(@} O O O (@]
Strongly Agree Neutral Disagree Strongly
agree disagree

The game disadvantaged me. Please give us your comment.

What could have been done differently to increase the motivating effects of the system ?

The game did not motivate me. Here are some reasons:

No time O
No real trigger to use O
ReputationForge

I do not like the concept ©)
of ReputationForge

Other:

ReputationForge- Reasons why you did not user ReputationForge

No time O

No real trigger to use O
ReputationForge

ReputationForge was O
not accessible to me

The evaluation time was O
too short

Other: ‘V‘ reputation fo(rg§

Thank you for taking the time to fill out our survey. Your input is greatly appreciated.
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