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Abstract

Appealing participants’ engagement drives collaborative systems to enhance it
through system’s use or through system’s design. However, engaging participants in
collaborative systems to create digital resources is not trivial to achieve as the major-
ity of contributions are provided by a very small percentage of engaged participants.
In the literature, different approaches, such as human-in-the-loop and co-design,
investigate engagement in these lines. This thesis aims to study how reflexivity can
help designers to investigate participants’ engagement in co-design of collaborative
systems. Based on a qualitative approach, the thesis is positioned in the field of
Human Computer Interaction and grounded on two studies.

The retrospective analysis of the two studies was guided through a framework
composed of three phases. In the first phase, supported by the literature review,
several qualitative methods were investigated to identify the communities to be
involved in the research; in the second phase, different co-design sessions were
conducted with participants; and in the third phase, participants evaluated the
solutions co-designed.

The two studies followed different but intertwined approaches. Study 1 followed
a user-centric approach and supported the identification and consolidation of a set
of factors that hindered or facilitated engagement. The factors were articulated as
barriers, drivers, and workarounds, and were validated in Study 2, which followed a
participative approach. These factors constitute the first contribution of this thesis.
Moreover, the literature review and the empirical data supported the identification
of three dimensions to facilitate the adoption of a reflexive approach in co-design.
These dimensions correspond to the second contribution of this thesis. Finally,
the set of barriers, drivers, and workarounds was merged with the dimensions
to propose a framework to investigate engagement in co-design of collaborative
systems, constituting the third contribution of this thesis.

Keywords: qualitative research, engagement, reflexivity, co-design, engagement
in use, engagement in design
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Introduction

This introductory chapter describes the motivation of this work followed by the
research questions that drove the research presented here. It then presents the two
studies, concluding with the outline of the thesis.

1.1 Motivation

Engagement is a desired feature in systems aimed at ensuring participation
and contribution to collaborative approaches. In this thesis engagement refers
to engagement in the desigrthe commitment people feel when taking part in a
design project they have been involved in, andengagement in usethe motivation
which drives the users in the interaction with a system. In this case, engagement
refers to the psychological state needed to foster human contribution to computing
systems, speci cally in the form of data, as well as to the psychological state of being
immersed in the interaction associated to speci ¢ interface features.

Distinct elds investigate engagement in different but intertwined ways and
in all of them, engagement is identi ed as a process that changes according to the
interaction and involvement of participants in a design project (O'Brien and Toms,
2008) (Jstergaard et al., 2018).

In the literature, eliciting participants' engagement has been investigated through
their contribution and immersion during use in elds such as collective intelligence
(Malone et al., 2009), human computation (Law and Ahn, 2011), crowdsourc-
ing (Howe, 2008), and social computing (Parameswaran and Whinston, 2007).
Moreover, increasingengagement in us@as been investigated through user experi-
ence (UX) where different design elements aimed at enhancing engagement have
been researched (O'Brien and Toms, 2008). Hence, engagement, in this case, is
technology-mediated. Furthermore, recent research indicates that softer skills such
as self-control or focus may be of in uence for the completion of tasks (Ren, 2016).

Engagement in desighas been researched through participants' involvement in
design activities, mainly in co-design (Sanders and Stappers, 2008) and participatory
design (PD) (Simonsen and Robertson, 2012), where engagement is mediated



2

through the co-creation of artefacts such as probes, toolkits, and prototypes (Sanders
and Stappers, 2008) (Sanders and Stappers (2014)). Research on engagement
in design involves the study of more complex aspects where relationships and
technologies as well as users and how they in uence the engagement process has also
been investigated. More precisely, in the eld of PD two approaches that investigate
engagement are re ection and re exivity. On the one hand, re ection focuses on the
design practices and urges designers to think about the design process focusing on
the relationships between users, technologies, and settings as a way to analyse and
evaluate new technologies (Karasti and Blomberg, 2012) (Sengers et al., 2005). On
the other hand, re exivity considers relationships, personal expectations, feelings,
and commitments in the design setting among all participants. It refers to all forms
of participation that emerge during the design process as well as their evolution,
where intuition, judgement, and communication skills are required to perceive and
translate interaction in context (Pihkala and Karasti, 2013). Furthermore, according
to Salehzadeh Niksirat et al. (2018), feelings are hardly ever acknowledged in
research although designers know it is an important driver of the design activities as
well as an essential aspect of participants' engagement.

Moreover, motivation is an important aspect that in uences engagement in use
(O'Brien and Toms, 2008) as well asengagement in desig(Light and Akama, 2012).
By harnessing participants' cognitive and perceptual human skills, engagement can
be investigated through intrinsic and extrinsic motivation (Ryan and Deci, 2000b).

However, participant engagement through active contribution and participation
is hard to achieve in those collaborative systems aimed at co-creating digital re-
sources. Even the most successful systems, such as Wikipedia, which has become the
main information source for many Internet users, suffers from limited contribution.
It has been reported that some 2.5% of Wikipedia users contributed to around 85% of
the content and 50% of it has been generated by 1% of the contributors (Rafaeli and
Ariel, 2008). This means that a small percentage of engaged participants contribute
with the majority of content. Engagement is a pivotal aspect in this type of systems to
tackle problems such as resource incompleteness and maintenance (Bond and Foster,
2013) as well as to keep the required quality standards (Kirov et al., 2016). This
thesis adopted a different orientation and examined engagement in the co-design
of collaborative systems from a re exive perspective, where re exivity provided a
more introspective way to understand engagement among all participants involved
in the co-design process.

In this thesis, co-design considered two different approaches, one with a focus
on user involvement in which researchers and designers move toward users, as in
usability testing, and another in which users move toward researchers and designers,
as in PD (Steen, 2013). The two studies reported in this thesis are located at the two
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approaches described by Steen (2013). Study 1 is a user-centered design case where
participants were involved as informants (livari and livari, 2011) and the feedback
provided was used to redesign a user interface (Ul). Study 2 is a participatory
approach where participants were involved in a more 'hand-on'’ role (livari and livari,
2011) taking part in the co-design of a digital resource. Moreover, in both studies,
engagement was studied from a retrospective point of view, when the data collection
had already nished.

1.2 Research questions and contributions

This thesis bases its work on the re exive analysis of engagement in co-design.
This is not trivial to achieve, and with the aim of understanding how these approaches
merge in practice, this thesis investigated engagement through a retrospective
re ection on two different studies through the following research questions:

RQ1: How can re exivity help designers to investigate participant's
engagement in co-design of collaborative systems?

This question was addressed through investigating engagement in two co-design
projects. The rst one followed a traditional user-centred design and aimed at
co-creating a linguistic resource. The second one aimed at co-creating an online
repository to share and store teaching materials exploiting participatory processes.
To guide the research of this thesis, this question is divided in two sub-questions:

RQ2: What can facilitate or hinder engagement in co-design of collabo-
rative systems?

RQ3: What factors facilitate the adoption of a re exive orientation in
co-design?

For each of the questions, the answer represents one of the contributions listed
below (Figure 1.1).

* RQ2 was answered by articulating a set of barriers, drivers, and workarounds
to engagement in co-design. Barriers correspond to those factors that hindered
engagement, drivers correspond to those factors that facilitated engagement,
and workarounds correspond to strategies adopted to facilitate participants'
engagement during the co-design process when they encounter factors that
hinder their engagement. Workarounds depend on the context around which

1.2 Research questions and contributions 3
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Figure 1.1: contributions of the thesis

they emerge as well as on the participants involved. This set serves as an
orientation for similar systems.

RQ3 was answered by de ning three dimensions that guide the adoption of

re exivity in co-design. These three dimensions support the understanding of

relationships, commitments, personal expectations, and feelings facilitating
the adoption of a re exive approach throughout the design process in three

main areas: the system, which refers to the co-designed artefact around which
participants' engagement is instrumented; the the participants, which refers

also to the participants and the researcher as a participant; and the context,
which refers to the social context in which co-design is taking place.

RQ1 was answered by de ning a framework to investigate engagement in
co-design. The framework is motivated by the interest in investigating engage-
ment understood in two different approaches: engagement in the desigand
engagement in uselt is based on the empirical work described in this thesis
and the comparison with the literature on co-design, UX, and motivation. The
framework identi es and articulates elements that are characteristic in the
investigation of engagement in co-design processes and it is the result of merg-
ing the set of barriers, drivers, and workarounds, that answered RQ2, with the
set of dimensions, that answered RQ3. Each of the dimensions is composed of
guestions clustered in themes according to speci ¢ aspects observed during
the retrospective analyses of the two studies and guide the re exive process.

Chapter 1  Introduction



The framework is intended to be a generative tool for researchers, designers,
and practitioners in the design of systems to investigate engagement.

1.3 Studies

The work presented in this thesis is based on two studies. In the rst one,
participants were involved in the co-design of a collaborative system that aims at
the co-creation of a linguistic resource. In the second one, participants are involved
in the co-design of a collaborative system to share teaching resources. Both cases
were grounded on the same issue, engaging participants, and are further described
as follows.

Study 1

In this study the collaborative system under study represented a Ul aimed at collect-
ing contributions to co-create a linguistic resource. Following a human computation
approach (Law and Ahn, 2011), the system involved experts and semi-experts who
contributed by translating words from English into Italian. Moreover, participants
were involved in the co-design and validation of the Ul that facilitated translations
and evaluation of such translations. In this study, participants engaged were profes-
sors and students from Linguistics departments in two different universities. The
initial aim of the data collected was to improve the design of the Ul. However, the ret-
rospective analysis aimed to identify the factors that hinder or facilitate engagement
following a re exive orientation. This analysis re ected on the notion of engagement
in useas it re ected on participants' contribution and their immersion while using
the Ul. Moreover, the analyses was guided by the framework described by Steen,
2013 to identify and consolidate those factors and articulate them into a set of
barriers, drivers, and workarounds.

Study 2

This study aims at co-designing a repository to store and share educational materials.
The study involved primary school teachers that enhance sharing, and support other
teachers through the creation of a tangible and a digital archive to keep and share

the materials created through the academic year. After years of storage and lack of
classi cation, navigation through all the materials was a challenging task. Teachers

were in need of a common classi cation strategy as well as a common place to
store and access their materials. The initial aim of the data collected was to support

1.3 Studies 5
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teachers in the creation of a common classi cation of teaching materials as well as
the creation of a repository. However, the retrospective analyses aimed to validate
the set of barriers, drivers, and workarounds to engagement following the framework

proposed by Steen, 2013. This analysis re ected on the notion ofengagement in
designas it re ected on participants' commitment to the project.

1.4 Thesis outline

This thesis is structured in seven chapters (Figure 1.2).

Figure 1.2: Research process followed in the thesis

Chapter 2 introduces the theoretical foundations of this thesis. This chapter
starts by analysing the human-in-the-loop and how humans have been involved in
solving tasks that computers can not do appealing to participants'engagement in use
where UX is analysed as an approach to enhance engagement. It then reviews co-
design as an approach to investigateengagement in desigintroducing the concepts
of re ection and re exivity to investigate engagement. A review on motivation, as
common variable for both approaches to engagement, concludes the chapter.

Chapter 3 introduces the methodology and places this work within the qualitative

research eld. Next it describes the research process of the thesis inspired by Steen
(2013), who divided the co-design process into three steps: exploration and problem

Chapter 1  Introduction



de nition; perceiving problem and conceiving solution; trying out and evaluating
solutions. After this, the re exive orientation of the thesis is described, followed by
the methods to collect and analyse data that conclude the chapter.

Chapter 4 describes the retrospective analysis of the data collected in Study 1 by
following the framework adopted (Steen, 2013). In the rst phase, community was
identi ed through an exploratory study that involved students and a professor of
linguistics. Moreover, an initial set of factors that hinder or facilitate engagement
emerged articulated as barriers, drivers, and workarounds. This set was re ned in
the next two phases by involving participants in the evaluation of a paper prototype,
in a focus group and in a real-life testing. The result of this study was a re ned set
of barriers, drivers, and workarounds to engagement.

Chapter 5 aims at validating the set of barriers, drivers, and workarounds by
retrospectively analysing the data collected in Study 2 following the framework
proposed by Steen (2013). The rst phase focused on i) the identi cation of the
community through observations and interviews with primary school teachers, and
i) the de nition of the problem through several studies, such as a focus group, a
prototype evaluation and a round of informal interviews. Once the community was
identi ed and the problem de ned, the research moved to the next phase, where a
co-design workshop was conducted. Lastly, the result of the co-design workshops was
evaluated by the participants. The result of this study corresponded to a validated
set of barriers, drivers, and workarounds to engagement.

Chapter 6 discusses how the work presented in this thesis has answered the
research questions presented at the beginning. It also describes the contribution of

the thesis to the eld of engagement in the co-design of collaborative systems.

Chapter 7 elaborates on the lessons learnt throughout the research process, the
limitations and suggests directions for future work.

1.4 Thesis outline






Related Work

The literature presented in this chapter starts by analysing the human-in-the-loop
and how humans have been involved in solving tasks that computers can not do
appealing to participants' engagement in us&/here UX is analysed as an approach
to enhance engagement. It then reviews co-design as an approach to investigate
engagement in desigintroducing the concepts of re ection and re exivity to inves-
tigate engagement. A review on motivation, as common variable for both types of
engagement, concludes the chapter.

2.1 Human-in-the-Loop

The concept of human-in-the-loop was rst introduced in arti cial intelligence
(Al to increase the contribution of people with data. Humans were involved in
those tasks where their expertise and their skills outperform computers. Some of
those tasks are visual perception, optimisation or supervision (Scott et al., 2002).

One of the most prominent research areas that has involved humans in the loop
is Al. The increase in computational power and the availability of massive amounts of
data has led to an improvement in areas such as natural language processing (NLP)
or machine learning (ML), whose algorithms are usually provided and supervised by
a human operator (Holmquist, 2017) who evaluates the quality of data collected
(Siorpaes and Simperl, 2010); controls the correct functioning of the algorithm; and
provides data required by the algorithm (Bella et al., 2016). Therefore, humans are
required in those tasks that cannot be automated, or at least, that cannot rely on
automation alone, such as the creation of Linguistic content where the human is
required to contribute information which is not available to computers. Linguistic
resources are lexical databases to use under programme control. These resources
are important for machine-understood tasks, such as NLP and ML; to guarantee
the presence of a language in the information society; and to learn and understand
linguistic relations between language elements.

Furthermore, in Al, the result of an algorithm depends on two factors: i) the
statistical approach employed to obtain conclusions and ii) the quality or quantity of
data. Al algorithms learn according to the set of data used to teach them (Vincent,



2016). Data sets can be collected from human activity, such as online navigation, or
provided by human input through human computation systems. Different approaches
have appealed forengagement in uséo involve humans in computational tasks, such
as the co-creation of digital resources. Collective intelligence was de ned by Malone
et al. (2009) as "groups of individuals doing things collectively that seem intelligenth
the paradigm of collective intelligence, computational tasks are performed by human
beings and the result of a process depends on the collaboration of the participants
(Quinn and Bederson (2011)). According to Quinn and Bederson (2011), collective
intelligence also embraces other approaches that appeal foengagement in usesuch
as crowdsourcing, human computation and social computing.

2.1.1 Human computation

Human computation was de ned by Law and Ahn (2011) as "the intelligent
systems that explicitly organize human efforts to carry out the process of computation”
Human computation is an approach that engages people in solving tasks that com-
puters cannot do (Schall et al., 2011) and whose outcome is used to train Al systems.
In a similar way to human computation, in crowdsourcing people can substitute tra-
ditional human or machine tasks. However, whereas in human computation humans
replace machines, in crowdsourcing workers are replaced by lay users (Quinn and
Bederson, 2011). Moreover, when people are recruited following the traditional
method, and not through a crowdsourcing site, the system can be considered a
human computation system (Law and Ahn, 2011). Furthermore, those tasks that
involve any creativity are not considered human computation as they do not pursue
a computational aim (Quinn and Bederson, 2011). Several digital resources were
developed through human computation in the past years. For example, Leake and
Lewis (2016) created an educational resource by aggregating existing teaching
resources created by school teachers. In the eld of linguistics, small groups of lexi-
cographers collaborated in the co-creation of linguistic resources. WordNet (Miller,
1995) was the rst system to build a linguistic resource for computers. Composed of
English nouns, verbs, adverbs and adjectives, the lemmas are organised in sets of
synonymous words known as synsets. Despite the success of the project, due to a
lack of funding its development stopped in 2006. Others translated English WordNet
into different languages manually using corpora and bilingual dictionaries as well as
monolingual dictionaries. Some of these examples are MultiwordNet (Pianta et al.,
2002), BalkaNet (Tu s et al., 2004), MCR (Agirre et al., 2012) or EuroWordNet
(Vossen, 2002). Another example is presented by Leake and Lewis (2016) who
created an educational resource by aggregating existing teaching resources created
by school teachers.

10 Chapter 2 Related Work



Moreover, resources developed following this approach, involve the (manual)
development of digital resources being expensive in terms of human power required
but highly valuable with respect to the quality of the resource produced (Bond and
Foster, 2013).

Human computation and crowdsourcing have some points in common when the
tasks can be completed indistinguishably by humans or computers. One of those
tasks is translation. Translation can be completed either by a computer or by experts.
The quality of the translations can vary according to the available texts and language
pairs. For example, in (Hu et al., 2010) the authors proposed engaging monolingual
speakers in the improvement of text translated using machine translation tools.

2.1.2 Crowdsourcing

The term crowdsourcingwas rst de ned by Howe (2006) as "Crowdsourcing
is the act of taking a job traditionally performed by a designated agent (usually an
employee) and outsourcing it to an unde ned, generally large group of people in
the form of an open call."Crowdsourcing spread thanks to the internet and has
been used extensively in many elds changing the way data is produced, and
research conducted (Howe (2008)). Systems such as Amazon Mechanical Turk
or FigureEight 2 have facilitated the access of crowd users to millions of different
tasks. Crowdsourcing has been used to populate linguistic databases where workers
engage by adding new terms or by translating them, mainly from English, to other
languages. Some linguistic resources have bene ted from this approach and were
built by the collaboration of large numbers of contributors, such as Wiktionary, an
online free multilingual dictionary that is created and edited by volunteers, and
contains words in 172 languages, although de nitions are only in English (Meyer
and Gurevych, 2012). Wikitionary is built by a large community of lay users that
engage by adding new terms or by translating them from English to other languages
(Meyer and Gurevych, 2012). Another example corresponds to YARN (Braslavski
et al., 2014) that aims to create a thesaurus in Russian. They involved and paid 45
students to contribute to the creation of a thesaurus for Russian.

However, building digital resources such as linguistic resources through a crowd-
sourcing platform might not be a reliable approach, as crowd workers might rely
on sources produced by faulty machine translation systems rather than producing
them themselves (Hu et al., 2010). Moreover, Benjamin (2014) highlighted the high
costs of paying experts to ensure the quality of the resources. Furthermore, other
approaches select a mix of automatic and crowdsourcing methods to build lexical

https:/fwww.mturk.com/
2https://www.figure-eight.com/
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databases (Benjamin, 2014)(Chilton et al., 2013) where humans are required to
label data and supervise the result of the automatic tasks.

2.1.3 Social computing

Social computing refers to those applications and services that allow online
social interaction and collective action by engaging users in the co-production of
digital knowledge (Parameswaran and Whinston, 2007). Technology mediates com-
munication among different human actors fostering natural behaviour, which is the
factor that differentiates it from human computation systems (Quinn and Bederson,
2011). Therefore, Wikitionary represents an example of social computing as it allows
interactions among the contributors that are collaborating on the compilation of a

page.

To sum up, this short review has identi ed the existence of several computational
projects that aim to engage humans in use to provide data, performing tasks which
cannot be solved automatically. The next section reviews UX as an approach to
engage participants through the use of different design elements.

2.1.4 User experience (UX)

Engagement in UX has been described as the state of a user, a system or the
interaction. However, as recently described by Doherty and Doherty (2018), when
engagement is understood as a process it facilitates the analysis of its changes over
time and interactions. Nonetheless, user engagement has been considered a sign
of a well-designed system that aligns user subjective experience with the goal of
the digital tool. However, it can also be the outcome of negative aspects such as
technology distraction, lack of socialisation or addiction (Doherty and Doherty,
2018).

Different researchers have investigatedengagement in useéhrough different
variables. For example, Webster and Ahuja (2006) considered engagement as a
subset of ow (Csikszentmihalyi, 1997), dependent on focus, curiosity, and intrinsic
interest in computer interaction. Webster and Ahuja (2006) tested engagement in
three different versions of the same websites where 21 participants were observed
and interviewed. For them, engagement is related to easy navigation, high level of
performance, and intentions to use the web in the future. In this case, engagement
is attained with a combination of factors including challenge and skill. Another
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study that has considered ow as a dimension of engagement was conducted by
Hart et al. (2012). In this study, engagement was measured as a compound of
three variables: ow, affect, and involvement. Engagement was measured on three
interactive websites with 40 participants by distributing a questionnaire. They found
out that interaction and involvement have no effect on user engagement whereas
affect, de ned as a combination of emotion and mood, increases user engagement.
Moreover, according to Hart et al. (2012), context and user characteristics on
perceptions of engagement are also important.

Finally, O'Brien and Toms (2008) proposes a de nition based on an extensive
literature review on engagement and semistructured interviews of 21 participants in
website testing. O'Brien and Toms (2008) de ned user engagement informed by a
theoretical framework where system attributes were combined with user characteris-
tics. For O'Brien and Toms (2008) user engagement is'a quality of user experiences
with technology that is characterized by challenge, aesthetic and sensory appeal, feed-
back, novelty, interactivity, perceived control and time, awareness, motivation, interest,
and affect.” Moreover, user engagement is linked to user interaction dimensions such
as "challenge, affect, endurability, aesthetic and sensory appeal, attention, feedback,
variety/novelty, perceived control, and interactivity"Moreover, according to O'Brien
and Toms (2008) engagement in usé a process composed of ve stages.

 point of engagement, which refers to when the engagement process started

 a period of engagement. This period refers to the time that engagement lasts

» disengagement might happen due to the external or internal process that
forced the cessation of being engaged and it might be associated with positive
emotions, i.e. when the user's needs are covered, or to negative emotions,
when the system stopped working

 returning to the system and the tasks for short or long term was identi ed as
reengagement

* non-engagement, which might happen when participants do not engage due
to a bad experience with the online system

Recently, Doherty and Doherty (2018) stated that online systems should support
different levels of engagement, like those described by O'Brien and Toms (2008). Do-
herty and Doherty (2018) further stated that systems should facilitate the transition
among them proposing strategies for engagement based on design directions such
as ensuring usability, facilitation of immersion, supporting social connection, utilisa-
tion of reminders, allowing exploration and engaging the emotional response and
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management of user's resources, such as cognitive load. Furthermore, O'Brien and
Toms (2008) also identi ed the factors that hindered engagement, such as negative
experience to emulate a real-life encounter, technology issues such as information
overload and pop-ups, badly designed communication tools that delayed feedback,
and interruption management. For them, feedback was an additional element for
engagement as it allowed users to adjust the navigation in the online application,

be aware of the functioning of the system, and communicate with it or with others.

A nal interesting remark that they added was that "while an application may be
usable, it may not be engaging, but engaging applications do appear to have an inherent
baseline of usability.”’

Other studies that investigate engagement in useneasure it based on the analyses
of log les. For example, Dittus et al. (2016) identi ed the factors that in uence the
engagement of rst-time contributors to large crowdsourcing platforms by de ning
a metric based on the time spent in the platform, independently of the quality of
the contributions, and the number of rst-time contributors that came back not only
on the second day but also in the second and third month. Dittus et al. (2016)
conducted a study for 18 months to understand rst time contributors and, 180 days
later, to study who, of those rst time contributors, came back to the platform. They
discovered that the factors for engagement were related to task coordination, the
design of the tasks, and previous knowledge of the task. Other authors proposed
measuring engagement through a survey. O'Brien and Toms (2010) interviewed
350 participants and used 109 scales to identify the six dimensions that formed
engagement in useThese dimensions were validated through a questionnaire which
was completed by 850 participants. The dimensions identi ed were Perceived
Usability, Aesthetics, Focused Attention, Felt Involvement, Novelty, and Endurability,
(Table 2.1). Furthermore, they found out that these dimensions are tightly related
and have a strong in uence on the whole UX.

Finally, engagement in usbas been measured through a combination of obser-
vations, and interviews, such as in (Swift et al., 2010), where participants were
engaged at diverse levels: i) individual, characterised by participant's immersion in
the task; ii) unilateral, characterised by responsiveness to another user effects; and
iii) bilateral, characterised by conscious interaction of two participants.

2.2 Co-design

In the design of interactive systems, adopting an approach where the participant
is at the centre means involving users in the design process as well as during the
evaluation and appropriation of the system designed, that isengaging participants
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Dimension De nition

Aesthetics Engaging systems catch and captivate user
interests, draw people in, and encourage
interactions. These aspects are related to
focused attention and involvement in aes-
thetic experiences. Moreover, multimedia
users demonstrated strong preferences for
visually based multimedia where aesthetic
elements (i.e., illustrations) contributed to
Web users' rst impressions of a Website.
Focused attention and Focused Attention factor is de ned by items
perceived usability pertaining to focused attention, awareness,
and perceptions of time. These facets repre-|
sent some, though not all, characteristics of
Flow.

Endurability Endurability is the assessment of users' per-
ception of success with a task, and their
willingness to use an application in future or
recommend it to others.

Felt involvement and The Felt Involvement factor contained items
perceived usability about how much fun users were having
during the interaction and how drawn in
they were able to become. If the user has
experienced Felt Involvement, it is because
the usability of the system did not interrupt
or prevent them from enjoying themselves;
in this situation, judgments of the Perceived
Usability will be in uenced by the level of
involvement achieved.

Novelty Novelty in online content has the potential
to sustain users' attention, speci cally when
novelty is introduced through links and
content that are pertinent to users' goals.

Table 2.1: De nition of the attributes for engagement by O'Brien and Toms (2010)

in the design Different approaches give voice to those who are affected by the
change that a speci ¢ system will introduce. It will also encourage their active
involvement through different means of participation that would engage them with
the design space (Marti and Bannon, 2009). For example, Bratteteig and Verne
(2018) claim that, when users can not in uence the design choices, the possibilities
to propose alternatives are reduced, revealing users' resilience as they have to adapt
their practices to the way the system works.

In the literature, there are several approaches that place participants in the
centre of the design process and advocate for their engagement through the design
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of the systems that they would further use, such as co-design (Sanders and Stappers,
2008) and PD (Simonsen and Robertson, 2012). In this thesis | will investigate
co-design and the opportunities it offers to engage participants in the design of
collaborative systems to co-create digital resources.

Co-design is an instance of co-creation and refers to the creative expressions
produced along the design process that involve designers and participants alike.
Users are involved as co-designers, researchers as facilitators and designers will
facilitate envisioning future contexts as experts in conceiving nal products (Sanders
and Stappers, 2008). Following this standpoint, Sanders and Stappers (2014)
described the co-design process as composed of four phases:

* the pre-design phase, to understand people's experience in context and the
initial involvement;

a generative phase to produce ideas;

evaluation of the effectiveness of the artifact designed,;

» post-design to understand people's experience after the process.

Moreover, Steen (2013) identi ed the approaches that can be considered co-
design and divided them into i) approaches with a focus on user engagement in
which researchers and designers move toward users, as in usability testing, and
ii) approaches in which users move toward researchers and designers, as in PD.
Furthermore, Sanders and Stappers (2014) introduced the concept of 'making’ as
an activity that engages designers and co-designers in the process of co-design. For
example, they suggest that the artifact being prototyped can be a vehicle to foster
re ection, discussion and expression of future directions. They proposed three
approaches to ‘'making':

+ toolkits that are composed of artifacts to make objects and are speci cally
created for each project/domain.

» prototypesthat are representations of a future object. Prototypes are physical
manifestations of ideas or concepts. They can provide the overall idea only, or
they can resemble the nal result.

» probesthat are objects designed to elicit a response.
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According to (Pedersen, 2016) by understanding the power dynamics in context,
designers and users would be engaged in the long-term throughout the co-design
activities. Furthermore, Pedersen (2016) calls for more creativity and exibility
in the implementation of practices if co-designers want to engage heterogeneous
participants in the design process. Engagement has a strong relationship with
participation, which happens at different levels and in different ways, through
workshops, meetings or interactions among people (Vines et al., 2013). According to
Vines et al. (2013), researchers, who act as facilitators in the design process, initiate
the engagement of users and share control of the design process with them. The
levels at which participants engage in participatory processes are diverse and can
uctuate along the design process. Hence, Vines et al. (2013) proposes different
modalities of participation namely, witting, unwitting, when users participate in
the design of new systems through unvoluntair actions, spectator-like as a re exive
commentator or creator the participation of othersin this line, Vines et al. (2013)
challenges researchers td'be exible in where to set the boundaries for participation
so that the voices of those less likely to become involved are to be reachMuttover,
Light (2010) proposes that before starting a participatory process, the different
levels of interaction, at all levels, should be understood and how such levels interact.
She described them as interpersonal and group dynamics, which will in uence the
initial engagement; the clear de nition of the design space where the participatory
process will take place; and the interrelations at all levels, between participants and
people not involved in the participatory process. However, Light (2010) adds that
in order to increase engagement in the participation process, researchers should
pay attention to the relationship between designer-participants and its impact on
the design process. This articulation is crucial for the result of the design and the
participatory process. Similarly to Light (2010), Thinyane et al. (2018) propose
researchers should be aware of the barriers and challenges that may arise during the
process. Some of these can be language, cultural factors, knowledge of technology,
power dynamics, and personality traits. Based on their experience in working with a
community-based organisation, Thinyane et al. (2018) propose the corresponding
mitigation measures for each of these barriers. Some of the measures proposed are
using multilingual participants to help those with language problems; considering
the context in which the project is being developed; the creation of a common
agenda with all members; organisation of meetings in the participants settings as
well as paying attention to participants' allocation in the participatory sessions;
positive attitude towards technology and enthusiasm towards solution nding; and
emphasis on group dynamics to avoid participants' isolation.

In this section, a summary of what co-design is, and implies, has been presented.
Considering that co-design refers to"envisioning possible futuresind that it implies
designers and practitioners sharing a common understanding of what needs to be
done and how to better cooperate (Steen, 2013), in this thesis | want to re ect on
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the co-design of collaborative systems to create digital resources, more precisely
linguistic resources and educational resources, as co-design processes.

The next section reviews re ection and re exivity as approaches to investigate
engagement in the design of collaborative systems to co-create digital resources.

2.2.1 Re ection and Re exivity

Several authors have elaborated on the notion of re ection as a method to
engage in the desigwhen in a participatory process (Dalsgaard and Halskov (2012))
(Bgdker and Iversen (2002)). In 1983, Schon (1983) established the importance of
re ection in practice by de ning the concept of re ection-in-action. Re ection-in-
action describes the sequence of feelings and actions researchers go through when
an event does not go as expected. In unexpected situations, researchers re ect on
the reasons that brought them to that situation and how they could redirect the
situation while the action is developing. To do that, researchers build on previous
experiences that would support their re ections on current unexpected situations,
by articulating how previous experiences relate to the current one while, at the
same time, considering the uniqueness of the current situation. When re ecting in
action, practitioners inquire into the tasks, the methods and the procedures applied
to accomplish them. On the one hand, practitioners are not passive recipients of
researchers' re ections: they take an active role in the research process when they
describe their ways of re ecting in action while developing their practices. On the
other hand, researchers, through observation and intervention, can help practitioners
to re ect when describing their own experiences. By observing engaged individuals
we can understand how they react and relate to the task they engage with from a
contextual point of view as well as from an affective and cognitive point of view.

Similar to Schon (1983), Bgdker and Iversen (2002) distinguished two types
of re ection: ongoing re ection and off-re ection elicited by "why" and "where-to"
artefacts. On the one hand, designers use "why" artiefacts to represent why a speci c
solution is proposed, whereas the "where-to" artefacts would inform the direction
of the design process. On the other hand, designers need to interpret, during the
development of the design activities, what Schon (1983) identi ed as re ection-
in-action. Designers re ect before and after design activities, based on previous
experiences and introspection, making the designer think about the direction of the
process.

Other authors have proposed conceptual tools or artefacts to elicit re ection.
For example, Dalsgaard and Halskov (2012) propose a process for documenting the
participatory process to facilitate re ection and identify what has changed, how,
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and why, in order to provide better frameworks for solution as well as to contribute
to the further understanding of the nature of design research. Moreover, it helped
researchers to understand how the participation process should enhance the sense
of community through knowledge sharing among members. Another approach
proposed by Kraff (2018) involves a tool for collective re ection to understand
participants' engagement in the desighy acknowledging their diversity and their
needs: different groups have different preconditions and they need to be involved
in different ways. Thanks to the tool researchers could illustrate how groups were
related to each other and how a movement of one group may affect another. However,
involving participants in the participation process could enhance knowledge sharing.
By acknowledging group diversity, researchers adapted their methods and decisions
according to the participants' needs. These three tools represent three ways to elicit
and facilitate re ection while considering the aim of the project where they were
investigated. Whereas, in the rst case, the artefacts try to make participants aware
of the sense and direction of participation, the last two inform engagement in the
designby acknowledging diversity, and the sense of community, through knowledge
sharing.

Finally, while Schon (1983) articulates re ection-in-action as a method for
designers to re ect on the design process under development, for Simonsen and
Robertson (2012), PD theory advocates for collective re ection in action among
the many participants of the participatory process. According to them, it is through
workshops and collaborative activities that mutual learning is favoured. Moreover,
it is in these activities that all participants involved can express their views on the
current context and have a voice in the design of new technologies that will shape
their future practices.

Furthermore, according to Karasti and Blomberg (2012), PD needs critical
re ection to address the dynamics in the research and design processes: the critical
observation of the evolution of the relationships among participants while involved
in the research process. According to them, during critical re ection, researchers, as
well as participants, are considered a whole. Furthermore, for Sengers et al. (2005)
critical re ection is an essential part of design as it allows participants to make
conscious choices that will affect their practices while, at the same time, it guarantees
freedom and quality of life improvement. However, Karasti and Blomberg (2012),
make a distinction between re ection inspired by Schon (1983) and re exivity. On
the one hand, re ection considers the relationships between users, technologies, and
settings. On the other hand, re exivity considers relationships, personal expectations,
and commitments in the design setting. Therefore, re exivity invites researchers to
self-examine themselves, the others and their relationships (Weber, 2003). Hence,
enacting re exivity means being critical within the context of design while, at the
same time, considering it as an opportunity to change practice (Pihkala and Karasti,
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2016). Re exivity happens during the research process and through articulation of
practices and construction of knowledge: it helps in the analysis of research (Pillow,
2003) conveying a deeper consideration of the subjectivity (Day, 2012). Re exivity
situates the researcher socially and emotionally in relation to participants (Mauthner
and Doucet, 2003). Re exive research places its interest in studying relationships
rather than focusing on techniques, technologies, and users as the "objects" to be
researched (Karasti, 2010).

When analysing the design space re exively by focusing on re exivity to un-
derstand practices of design researchre exive engagemenproposes an orientation
to engage researchers as well as participants in the design process. It refers to all
the forms of participation that emerge during the design process, as well as their
evolution, allowing participants to express their needs and interests, and designers
to engage in the dynamics of participation while adapting their practices accordingly.
Re exive engagemeninvolves the researcher as a participant questioning where
participation is, and how to enhance it, in speci ¢ contexts of design (Pihkala and
Karasti, 2013).

Moreover, when researchers act as facilitators, participantsengagement in the
designand re ection in design activities would be enhanced (Light, 2010). For
Light and Akama (2012), facilitators, similarly to the re ective practitioner (Schon,
1983), re ect on their practice and on the participatory process, making them
more aware on how the situation is evolving. (Light and Akama, 2012) propose
the concept of 'embodied knowledgeand de nes it as the knowledge acquired
by facilitators when engaged in interactions, observations, and re ections on the
context where the intervention is taking place. 'Embodied knowledgds based on
participants' emotions, impressions, and dynamics, and it is crucial when engaging
in design activities. Engaging participants means allowing them to be themselves,
express themselves, and be immersed in the participatory process. That is known as
quality of participation, which unfolds as genuine participation(dstergaard et al.,
2018). This concept introduced by Simonsen and Robertson (2012) and Simonsen
and Jensen (2016) was investigated by (dstergaard et al., 2018) who propose a
conceptual framework to investigate the evolution of engagement in the desigim the
participatory practices towards genuine participation. In this framework, different
degrees of participation can be understood as the different levels of engagement,
what Pihkala and Karasti (2016) called "participation in plural® and de ned as
"the many ways participants can be engaged with the design process and become a
participant beyond pre-established roles and is entangled with the digital technologies,
the practices, and the re ections"dstergaard et al., 2018 propose the selection of
a matter of interest for participants in order to understand the evolution of the
engagement in the desigwhile co-designing digital technologies. @stergaard et al.,
2018 proposed looking at participating as themselves, participating with themselves,
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and participating for the task of the project. For the rst, participating as themselves,
they re ected on the relevance of sharing experiences and knowledge with the rest
of the participants, who are sharing the same context, while being aware of their
own opinions. For the second, participating with themselves, they highlighted the
relevance of common learning so that participants are able toengage with the design
processFor the third, participating for the task of the project, they re ected on the
fact that the participants rejected an initial design proposal offered by the researcher,
realising that the project would only succeed if they engage and that it was their
chance to have a digital artefact designed for, and by, them.

2.3 Motivation

Motivation is an important aspect of engagement. On the one hand, Webster
and Ahuja (2006), and O'Brien and Toms (2008) included motivation as one of the
variables to describeengagement in useOn the other hand, for Light and Akama
(2012) motivation is embedded in the design process being the reason why people
decide to propose a project, take part in it and come to an end together. Therefore,
motivation is a common aspect ofengagement in usand engagement in design

Motivation is one of the key concepts used in psychology to explain and predict
human behaviour. Research in this eld is vast, and differs according to different
theoretical frameworks. In this thesis, the key characteristics of motivation are
reviewed. These characteristics have been used to conceptualise behaviour in
human-computation tasks. In a nutshell, being motivated means to"be moved to do
something. A person who feels no impetus or inspiration to act is thus characterized
as unmotivated, whereas someone who is energized or activated toward an end is
considered motivated.(Ryan and Deci, 2000a). According to the self-determination
theory (SDT) (Ryan and Deci, 2000b) a main distinction exists between intrinsic
and extrinsic motivation. This distinction is based on the different reasons which
motivate action and the goals associated with it. Intrinsic motivation fosters a
behaviour that is "inherently interesting or enjoyable"whereas extrinsic motivation
refers to "doing something because it leads to a separable outcofyan and Deci,
2000a).

Intrinsic motivation

Intrinsic motivation exists in individuals, as well as in relationships between individu-
als and activities, and it is the nexus between person and task: people are motivated
for some tasks, and some people are motivated by other tasks. Focusing on tasks and
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how they can enhance intrinsic motivation leads to better task design and increased
motivation.

The cognitive evaluation theory (CET) (Deci and Ryan, 1985) speci es the
conditions in social contexts that enhance intrinsic motivation. This theory proposes
that intrinsically interesting challenges, the feeling of being capable of completing
an action, or autonomy, can promote intrinsic motivation. Moreover, the theory
adds that tangible rewards, deadlines, threats, and evaluations tend to undermine
intrinsic motivation.

Ryan and Deci (2000a) proposed two main measures of intrinsic motivation:
free choice, which refers to whether participants return to the activity without being
requested to; and self-reports of interest and enjoyment in a task where people
express what motivates them to contribute. The validity of the motives expressed by
the participants in these reports, and the correlation with behaviour, was studied
through the sixteen basic desires proposed by Reiss (2004). Reiss (2004) identi ed
sixteen motives, related to an individual's behaviour, and the intrinsic feelings linked
to them (Table 2.2). According to Reiss (2004) the motive Social contact is linked to
the feeling of fun or the motive Curiosity is linked to the feeling of wonder.

Motive Name Intrinsic Feeling
Power Desire to in uence Ef cacy
Curiosity Desire for knowledge Wonder
Independence | Desire to be autonomous Freedom
Status Desire for social standing Self-importance
Social contact | Desire for peer companionship Fun
Vengeance Desire to get even Vindication
Honor Desire to obey a traditional moral Loyalty

code
Idealism Desire to improve society Compassion
Physical exer- | Desire to exercise muscles Vitality
cise
Romance Desire for sex Lust
Family Desire to raise own children Love
Order Desire to organize Stability
Eating Desire to eat Satiation
Acceptance Desire for approval Self-con dence
Tranquility Desire to avoid anxiety, fear Safe, relaxed
Saving Desire to collect, value of frugality | Ownership

Table 2.2: Reiss's 16 motives

To elicit engagement in use_aw et al. (2016) appealed to the motive Curiosity,
which, according to Reiss (2004), is linked to the desire for knowledge. Law et al.
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(2016) designed a set of questions and clues to foster curiosity in participants who
had to transcribe audio recordings. These clues guided and engaged contributors
until the end of the task. Law et al. (2016) found out that, thanks to the clues,
participants were engaged until the completion of tasks with a high number of right
guesses. Another point highlighted by Reiss (2004) corresponds to the coexistence
of desires or their manifestation at different times in different users. Rotman et al.
(2012) conducted a study along these lines to observe the initial motives that drove
people to collaborate online, and how those initial motives evolved to different ones.
Rotman et al. (2012), however, used the scale proposed by Batson et al. (2002) who
described four motivating factors for volunteers to take part in community projects
(Table 2.3). Rotman et al. (2012) distributed a survey among 142 participants who
were either volunteers providing data or scientist, who collected the data. Rotman
et al. (2012) understood that the initial motivational factor corresponded to egoism
whereas the secondary motives that engaged them were recognition and attribution,
feedback, community involvement, advocacy, and altruism. Moreover, Rotman et al.
(2012) identi ed two barriers to engagement. The rst one refers to the lack trust
between volunteers and scientist. The second one corresponded to motivational
factors that were not addressed: attribution and recognition were important for
volunteers whereas scientist, who had to acknowledge them, did not understand the
importance of that recognition.

Motive ‘ Description ‘

egoism to increase one's own welfare

altruism to increase the welfare of one or more other
individuals

collectivism to increase the welfare of a group or collective

principlism to uphold some moral principle

Table 2.3: Volunteers motives according to Batson et al. (2002)

In other piece of research, Clary et al. (1998) proposed six dimensions to
classify volunteers' motivations (Table 2.4). This scale was investigated by Nov
(2007) to correlate participants' intrinsic motivation to contribute to Wikipedia
with engagement in useMoreover, they de ned what the motives are that have a
positive correlation with higher contribution numbers, and therefore, engagement.
Engagement in usavas de ned here as the number of hours spent contributing, A
survey was distributed among 370 Wikipedia contributors, from which 151 people
replied. Nov (2007) correlated the number of hours per week spent on the platform
with the six dimensions extracted from the volunteering motivations scale by Clary
et al. (1998) and added two further categories: Fun and Ideology de ned as "shared,
relatively coherently interrelated sets of emotionally charged beliefs, values, and norms
that bind some people together and help them make sense of their worldin"this
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study, Nov (2007) concluded that Fun has high correlation with motivation and

high levels of contribution and, therefore, high engagement. However, Ideology and
Social might not be related to high levels of contribution and, therefore, would lead

to low levels of engagement.

Motive Description ‘
values opportunity to altruistically contribute with

knowledge to the community;
Understanding | opportunity to learn new things, improve
knowledge and skills
Enhancement | opportunity to show own knowledge
Protective opportunity to protect from negative feelings of
oneself such as guilt for being more fortunate
than others

Career opportunity to keep skills up to date or gain
some experience;
Social opportunity to be with friends or do something

that is viewed well by others

Table 2.4: Volunteers motives according to Clary et al. (1998)

Contrary to what was found by Nov (2007), in The Rosetta Foundation (TRF)
translation project, ldealism played an important role in volunteers' motivation
(O'Brien and Schéler, 2010). The Rosetta Foundation, currently known as Translators
without Borders, aims at building a linguistic resource containing all languages of the
world. O'Brien and Schéler (2010) conducted a study to understand what motivates
people to volunteer for the TRF translation project. A survey was distributed among
257 volunteer translators registered in the project; 139 of them replied. The authors
discovered that the higher rated motives were the support to TRF's cause, which is
linked to Ideology, as well as gaining professional translation experience, which is
linked to Understanding. The authors concluded that volunteers were motivated by
personal goals and social causes.

In the studies presented on intrinsic motivation, different authors proposed
alternative classi cations of volunteers' motives. Reiss (2004) was selected here as
the starting point to understand the classi cation of basic desires linked to intrinsic
motives and individuals' behaviour identi ed by Batson et al. (2002) and Clary et al.
(1998). These classi cations have been used to understand participants' motives to
contribute to online collaborative systems.

Incentives and gami cation

Incentives relate to human emotions and play an important role in enhancing
intrinsic motivation to ensure engagement, although their perception and effect
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depends on the context (Scekic et al., 2015). One way to engage participants is by
highlighting the importance of their contribution. For example, Beenen et al. (2004)
applied two social theories' principles on two different groups of users in an online
movie recommender system. The rst principle applied was the collective effort
model which identi es conditions under which people will socially contribute more
by i) believing that their effort is important to the group's performance; ii) believing
that their contributions to the group are identi able; and iii) liking the group they are
working with. The second principle investigated was that of high-challenge goals in
an online community, by suggesting what level of performance the individual could
be expected to attain. They found that having a clear challenging goal while being
part of a community, increases the number of contributions. Moreover, the authors
believe that integrating these ndings with usability principles should increase the
number of contributions.

In this line, Nov et al. (2013) proposed a different approach where designers
used messages to state the aim of the online community participants were contribut-
ing to. For a period of 45 days, authors tracked the activity of 462 participants in an
online community and recorded whether these participants were returning to the
website. They discovered that stating the aim of the community proved to be useful
to engage those participants who identi ed themselves with the communities’ aim,
whereas people who did not feel identi ed, abandoned it.

Another approach to engage participants corresponds to providing feedback
upon task completion, which can have a positive effect on intrinsic motivation
when it is not expected. However, it can have a negative effect when perceived as
controlling (Deci et al., 1999). Regarding this, Kraut and Resnick (2011) specify
that performance feedback is especially motivating because that makes people feel
good and shows status. Moreover, positive feedback enhances motivation when it is
considered sincere. Furthermore, feedback can be especially motivating for those
who like competition. This type of feedback is included in many websites in the
means of game elements. This technique is known as gami cation. Gami cation
refers to the use of elements characteristic from games in non-game contexts and
its aim is to increase engagement in us¢Deterding et al., 2011). By using levels,
points, leaderboards or badges users acknowledge their progress and this gets them
engaged.

Different online services have used gami cation strategies to engage users in
the long-term. For example, Q&A sites such as StackOver ow, an on-line program-
ming question and answer community, includes gami cation elements to evaluate
responses and to engage respondents. Users, who replied to questions, receive

3https://stackoverflow.com/
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badges provided by other users who vote positively on those answers. According to
Cavusoglu et al. (2015) users feel more motivated to participate and more attached
to the community, as a badge makes them feel connected to the community and
makes them feel of value to the community. However, the result of gami cation
techniques onengagement in usgaries not only depending on the activity but also on
the user's motivation. Further understanding of the social environment, the nature
of the system and how to engage users beyond cognitive involvement would bene t
the understanding of contextual factors in projects where volunteer contribution is
required (Hamari et al., 2014).

Extrinsic motivation

Extrinsic motivation refers to completing an activity for its instrumental value. In
order to motivate people to complete tasks independently without external pressure,
Ryan and Deci (2000a) de ned the concepts of internalisation and integration of
values and behaviour. Internalisation refers to the process of understanding the value
of an activity whereas integration refers to the process by which individuals take an
activity and adapt it to their own behaviours. Moreover, integration is described
as a continuum that goes from amotivation, or lack of intention to contribute, to
personal commitment. The organismic integration theory (OIT) describes the factors
that facilitate or hinder internalisation and integration (Table 2.5).

Factor Description ‘
Amotivation refers to the lack of interest or desire to act.
It is the result of not valuing an activity, not
feeling competent to do it, or not believing it
will yield a desired outcome
External Regu- | refers to the satisfaction of a demand or to

lation obtain a reward

Introjected refers to the performance of actions under pres-

regulation sure to avoid guilt, anxiety or to attain ego-
enhancements or pride.

Identi cation the person has identi ed with the personal im-

portance of a behavior and has thus accepted
its regulation as his or her own.

Integrated refers to the inclusion of an activity into the
regulation behaviours of a person that happens through
identi cation of self-re ection and integration
of new values and needs

Table 2.5: Factors that facilitate or hinder internalisation and integration according to
Ryan and Deci (2000a)
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Rewards

Rewards are provided as motivators to complete tasks and, therefore, keep
participants engaged in useln the literature, there are many types of rewards. The
most common reward systems are described in (Scekic et al., 2013):

» Pay per performance, where people are compensated according to their con-
tribution. It increases productivity when tasks are simple. Its application is
mainly observed in crowdsourcing platforms such as Amazon Mechanical Turk.

» Bonus, where people get a bonus upon reaching a speci ¢ limit.

» Deferred compensation. Similarly to the previous one, people get compensa-
tions at speci ¢ points in time.

» Evaluation. People are evaluated with respect to other people, such as in
competitions.

» Promotion. For people, the prospect of promotion increases motivation.

» Team compensation. This type of reward is provided when the contribution to
a team is not clearly identi able.

2.4 Conclusion

This chapter has reviewed two elds that have investigated the two approaches
to engagement described in this thesis: human-in-the-loop, as an approach to
engagement in useand co-design, as an approach teengagement in the design

The chapter started by analysing the human-in-the-loop and how humans have
been involved in solving tasks that computers can not do appealing to participants'
engagement in uséhrough UX. Next, the chapter introduced co-design as an approach
to investigate engagement in desigand how re ection and re exivity have been
investigated to understand engagement. Finally, it describes motivation and its
relevance for both engagement in usand engagement in design

2.4 Conclusion
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Methodology

The chapter starts by describing the research methodology adopted, positioning its
work within qualitative research. This is followed by the research process that guided
the analysis of the two studies. Next, it introduces re exivity as an orientation to
analyse data in the thesis. Finally, it describes the methods adopted to collect and
analyse data: qualitative methods and thematic analysis.

3.1 Qualitative research

The research conducted in this thesis is placed in the epistemology of qualitative
research. The aim of qualitative research is to understand issues or particular
situations by investigating the perspectives and behaviour of the people in these
situations and the context within which they act. That is why qualitative research
is conducted in natural settings and uses data in the form of words rather than
numbers. Therefore, qualitative research supports researchers in understanding
people, contexts, and events. Moreover, it supports the understanding of an event
from the participants' point of view in context. However, in quantitative research,
this essential part of research is lost (Myers and Avison, 2002). According to Myers
and Avison (2002), qualitative research can be positivist, interpretative, and critical.

» Positivist studies tend to believe that there are properties to measure reality in-
dependent to the researcher. These studies try to measure theory to understand
phenomena through variables and hypothesis testing.

 Interpretative studies tend to understand events from the meaning given by
people from their shared knowledge, documents or artifacts. Interpretative
methods try to make sense of the situation where research is developing.

 Critical research studies contradictions, con icts and opposition in society that
constrain their ability to move forward.

This thesis also follows an interpretative approach, composed of seven principles
based on i) iteration on the data, ii) extracting the meaning of its parts and as
a whole; iii) re ection on historical circumstances around the situation under
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research; iv) the interactions between researchers and participants; v) application of
methods and theories that support generalisation; vi) sensitivity to identify possible
contradictions between data collected and theory as well as vii) to respect different
interpretations, and possible biases (Klein and Myers, 1999).

However, qualitative methodology is not exempt from criticisms. One criticism
has claimed that it lacks rigour or validity in its ndings. Some authors advocate
for triangulation to overcome the problem and offer more rigour to the scienti ¢
ndings. Triangulation proposes the mixing of qualitative and quantitative methods,
for example, survey data and interviews (Olsen, 2004). Others advocate for using
thorough documentation practices, using a combination of methods and sources,
and evaluation strategies, to provide validity to the collected data as well as evidence
for and against researchers' arguments (Silverman (2013)).

This thesis aims at investigating engagement considering the participants' be-
haviour, relationships and feelings, proposing strategies to better understand and
enhance it. To this end, this research follows an interpretative qualitative methodol-
ogy. This is because the work presented here re ects on participant behaviour, which
is better observed through qualitative methods (Kaplan and Maxwell, 2005).

3.2 Research process

As a general framework, this thesis is close to action research. Action research
is an iterative process where researcher and practitioner are involved in a series of
iterative activities that result in knowledge expansion (Simonsen, 2009). McKay
and Marshall (2001) propose a research process for action researchers based on
two separate but interconnected cycles: one of them represents and focuses on
the problem-solving interest and the other cycle represents and focuses upon the
research interests. These two cycles help researchers to be much more explicit about
the re ection and learning process. The cycles are composed of nine steps that run
in parallel and are interlinked, as presented in Figure 3.1.

On the one hand, the green colour text and arrows represent the cycle where the
interests of the researcher prevail. This cycle starts with a researcher becoming aware
of the problem. Once the problem is identi ed, the researcher starts understanding
the context, who the stakeholders are and other relevant facts about the issue under
study. Thus, the researcher, and maybe with the collaboration of practitioners, start
tracing a plan of how to proceed to solve the problem and start implementing speci ¢
actions towards the solution of the problem. Actions are monitored and evaluated in
terms of the impact on the problem solution. After this step, the researcher evaluates
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if a successful solution has been reached, or if the research has to be redirected
instead. On the other hand, the black colour text and arrows represent the cycle
where the problem-solving interest prevails. The researcher has a research question
that they wish to pursue. Once that is de ned, the researcher engages with relevant
literature to identify possible theoretical frameworks to be adopted to answer the
research question. Afterwards, the researcher plans and designs the set of actions
to be conducted in order to answer the research question. Actions are conducted
with the researcher re exively engaged with their theoretical perspective. Actions
are monitored and evaluated in terms of the effect of the actions on the research
guestion. If these have been answered or resolved, the researcher can nish the
research. Otherwise, they should reformulate her research and re-enter the cycle.

Figure 3.1: Green: research interest cycle in Action Research. Black: The problem solving
interest in Action Research. Adapted from McKay and Marshall (2001)

Action research, however, is not exempt from criticisms, and some researchers
claim that it may be regarded as being a little bit more than consultancy. In the
work presented by McKay and Marshall (2001) they suggested that action research
differs from consulting in that the latter ignores the research interest cycle whereas
the former acknowledges it and adds the corresponding activities to ensure that the
research aim is reached. Another factor for criticism refers to the lack of scienti ¢
rigour with respect to data validity and generalisation. Baskerville and Wood-Harper
(1996) proposes that researchers should t the research methods to the problem
in order to produce valid research results while relying on the cyclical structure

3.2 Research process
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