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Abstract — Social eco-systems are often evaluated through
quantitative data that is automatically logged and analysed.
However, where the user’s experience of social eco-systems is
evaluated, more explicit intervention approaches are typical,
with questionnaires, focus groups and user testing widely used,
directly asking the user about their experience. User
experience evaluation thus ruptures the social eco-system,
occurring as a separate, discrete activity outside of that system.
In this paper, we propose that evaluation should be part of the
social eco-system adding value to the user experience. We
outline an evaluation approach that has been applied within
games-based learning environments where the evaluation is
seamlessly embedded. We briefly outline our approach to
generating and analyzing data highlighting its potential for
social eco-system evaluation.

with questionnaires, focus groups and user testing widely
used. User experience evaluation thus changes the dynamic
of the social eco-system, placing the user in the role of
evaluator rather than social network member.
In this paper, we propose an alternative to this discrete,
separate approach to user experience evaluation. Instead of
separating out evaluation and changing the role of the user,
we have developed an approach that enables us to evaluate
the user experience without users being aware that they are
taking part in an evaluation. This approach has considerable
relevance to the evaluation of social eco-systems, meeting
two key success factors for social networks:
•
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I.

INTRODUCTION

The SOTICS 2011 call for papers notes that it is “intriguing
that the impact [of social eco-systems] on society is little
studied despite a few experiments.” Social eco-systems
typically involve enjoyable and often affective interactions
within a user-chosen context. The user’s interaction focus is
primarily recreation, enjoyment or problem solving in
relation to a social need. Yet, how can we evaluate or
understand the impact of that interaction on an individual or
societal level? And more, if we do try to evaluate it, can we
do this without having an experimenter effect, even if that
“experimenter” is an anonymous on-line survey.
Users are only vaguely aware and in general don’t seem to
care about the collection of usage statistics. Thus, statistics
can be endlessly calculated relating to the number and
frequency of visits, invites, postings and so on, without any
impact on the user. However, evaluating the user experience
is more challenging, requiring conscious user input, rather
than logging of actions.
Unlike the integrated usage data collection, the user
experience evaluation of social eco-systems is typically a
separate, discrete activity to the main use of the system,

Evaluation should be invisible and should have no
(as achieved with usage statistics) or a positive
impact on user activities
Add-ons (e.g. evaluation instruments) to the social
eco-system must be integrated and add value to the
user experience

In this paper we briefly outline our approach to the
generation of evaluation content and discuss our proposed
approach to the analysis of this content. Our key focus is
how to mask the evaluation experience so that the user is
unaware of their evaluation input whilst generating data
useful to an interdisciplinary research and design team. This
approach has been successfully applied and we believe that
it offers potential for other developers and researchers to
evaluate social eco-systems. Section 2 briefly discusses
social eco-system evaluation, highlighting the focus on
commercial factors and the relevance of these to user
experience evaluation. Section 3 discusses our approach to
user experience evaluation, outlining our approach and its
application to two systems. Section 4 discusses our
approach and considers its potential for evaluating social
eco-systems. Section 5 concludes that this approach has
considerable relevance to supporting and improving the user
experience of evaluation.
II.

EVALUATING SOCIAL ECO-SYSTEMS

There has been a massive growth in commercially supported

social eco-systems. The marketers, quite rightly, recognize
that supporting an on-line community will increase brand
loyalty and sales. Through allocating significant resources
to on-line activity, some companies have established high
quality, effective social eco-systems, with significant user
presence. The purpose of these social eco-systems is to
enable companies to achieve their business goals. Thus, in
the evaluation of such commercially derived social ecosystems the evaluation issue is not really user experience
and social impact, rather it is the company’s Return On
Investment (ROI). This ROI includes the social eco-systems
impact on: developing brand loyalty, thought leadership,
reducing operating costs, optimizing marketing budgets, and
increasing profits [1].
With the aim of demonstrating ROI, much of the evaluation
in social eco-systems is achieved using logged user
interactions. For example, the number of invites made by a
user; frequency of postings; and number and type of
interactions within the social eco-system. There are many
tools available to log and analyse user interactions,
increasingly, such functionality comes as standard on build
your own sites. However, whilst tools can be used as a basis
to calculate a range of quantitative measures such as visits,
social graph, social surface area, etc. their insight into the
direct user experience is limited. Whilst such numerical data
can enable us to determine the strength, sustainability and
growth potential of the social eco-system, it does not allow
us to explore the user experience itself.
There are considerable challenges for user experience
evaluation of social eco-systems, with users often
geographically dispersed and having limited real world
interactions. In response to this, techniques have been
developed for both virtual and real world evaluations.
However, the majority of these require additional user input,
often with the user role changing from member, player,
commentator, etc. to a critic, tester or evaluator.
Whilst engagement in user experience evaluation can offer
positive benefits to participants, for example, early access to
new features, input to development, status within the
network, etc., many users choose not to participate in
evaluations. Thus, unless participation in evaluation
activities is mandated (e.g in a fiat system [2]), the
participants self-select thus providing only a partial view of
the user experience of the social eco-system. Further, where
participation in evaluation activities is mandated, users can
view evaluation as a burden [3].
In considering the evaluation of the user experience in a
social eco-system, it is not the issue of usability that is key.
There are a whole variety of half-hearted attempts by
companies and organisations to create social eco-systems.
From these, we know that if the usability is poor that unless
the environment is incredibly compelling, then users will go

elsewhere. Instead, it is the user’s personal, social and
emotional experience that requires evaluation to enable us to
explore the impact of social eco-systems.
III.

EMBEDDING EVALUATION IN THE USER EXPERIENCE
OF SOCIAL ECO-SYSTEMS

Our approach to evaluation has been developed within the
EU FP6 eCIRCUS [4] and FP7 eCUTE [5]. Both projects
have focused on technology enhanced learning for
significant social issues, including bullying and intercultural
conflict. In this paper we discuss our evaluations with the
ORIENT [5] and MIXER [6] showcases, outlining our
approach and highlighting the potential for its use with other
social eco-systems.
Our research has focused on evaluating a specific type of
social eco-system: technology enhanced learning through
interaction in intelligent computer assisted role-play
environments. In our experiences of designing, developing
and evaluating our showcase applications, we have
dramatically changed our approach to evaluation. Rather
than evaluation being conducted as a discrete, separate
activity to the interaction, we now add value through
seamlessly embedding evaluation into the user experience.
The impact of this is that users are unaware they are taking
part in an evaluation. In addition, the results from this
evaluation have been of considerable use to the
interdisciplinary development team.
To enable us to evaluate our showcases, users are actively
engaged in the individual and communal generation of real
world artefacts and digital assets. Critical to the success of
our approach is for users to be aware of, and participate in
the social eco-system provided through our environment.
We artificially create a temporary social eco-system for a
specific showcase and its participating users. Whilst we
have to stimulate users into creating assets, in many social
eco-systems a plethora of such user-generated content exists
or could easily and enjoyably be developed meeting the
requirements of the evaluation and improving the user
experience.
However, having extensive data or content is insufficient
without a viable analysis approach. Analysing the content is
complicated by a multiplicity of formats and the challenges
offered by non-textual assets. Our evaluation approach uses
a range of techniques and tools for content analysis, with
approaches derived from information retrieval research
transforming the content into usable data.
The following examples briefly outline our approach to
generating and analyzing user experience data.

A. ORIENT: Seamlessly embedding evaluation into the
user experience
ORIENT provides users with an intelligent computer
assisted, semi-immersive, graphical role play environment
depicting an imaginary culture, the ‘Sprytes.’ It is aimed at
teenagers and young adults who interact in groups of 3,
taking roles in Space Command (a benevolent United
Nations type of organization with a galactic focus) with the
goal of helping the Sprytes to save their planet from
imminent destruction. ORIENT’s learning focus is cultural
understanding and sensitivity.
The characters, the Sprytes, inhabiting this world are
autonomous agents, based on an extension of the FAtiMA
agent architecture [7]. Emotional appraisal is based on the
OCC cognitive theory of emotions [8] extended by
incorporating aspects of a needs driven architecture, PSI [9].
To enable cultural adaptation of the agents, Hofstede’s
cultural dimension values were added to the agent minds for
the culture of the character; cultural specific symbols;
culturally specific goals and needs, and the rituals of the
culture [10].
Users interact with the Sprytes using a Wiimote to provide
gestures and speech recognition of character names. They
interact with the ORIENT world using a scanner phone with
an RFID reader. Additionally, the users are provided with
the ORA-CLE (Onboard Resource Agent - Cultural and
Liaison Engagement), a mobile phone based embodied
conversational agent whose role is to support the users in
their interaction. Figure 1 provides an overview of
ORIENT’s main components. At the core of the system is
the virtual world model that is presented to the user as 3D
graphics on a large screen, in front of which the users
interact with ORIENT as a group.

Figure 1. ORIENT Overview

Developed as part of an interdisciplinary project, the
evaluation aimed to investigate the effectiveness of
ORIENT in fostering cross-cultural acceptance through the
promotion of collaborative practices and the appreciation of
similarities and differences between cultures. From the
technical perspective, evaluation focused on the coherence
and comprehensibility of the narrative; the believability and
credibility of the agents that underpin the characters; and
participant engagement with the cultures of ORIENT and
the Sprytes themselves. With the interaction approach, we
focused on evaluating the participant’s views of the impact
of unusual interaction devices and mechanisms, focusing on
device usability and user satisfaction with unusual
interaction mechanisms. This resulted in a wide range of
purposes and instruments required for the evaluation.
Even though we needed users to participate in an extensive
evaluation, our goal was for players to have only one
consistent experience that of being a player in a role play
game. To achieve this we transformed traditional and/or
well established data gathering instruments into ‘in role’
counterparts. These were then embedded into the role play
and reinforced with supporting artifacts. Each instrument
was given archetypal branding (adding value to the role play
context) and an age appropriate format and aesthetic
(meeting user expectations), see figure 2. The resulting
battery of piloted instruments aimed to add maximum value
to the over-arching role playing game while collecting key
evaluation data to help developers assess the user
experience from a number of theoretical perspectives.

where the users will engage in the generation of blogs,
digital AV & photo albums and participation in a tailored
social network. Two complementary social networks are
used, one for the teachers and the other for the child users of
MIXER. Initial studies are planned for the end of June 2011.
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Figure 2. Evaluation Instruments
Sure!

This approach was very successful in generating data from
users about their experience, with the interesting side-effect
that users were completely unaware where the game stopped
and the evaluation started. The evaluation instruments and
activities are effectively seamless and thus data captured in
a way that is invisible for the user. Rather than the
evaluation instruments and supporting artifacts adding a
burden to the user, they seemed instead to enhance the
game, actually increasing the immersion and enjoyment of
the users. The data and content produced through the user
interactions was analysed using qualitative and quantitative
analysis techniques and are further discussed in [11].
B. MIXER: Opinion and sentiment: approaches to
analyzing user generated content
With ORIENT, the majority of the user-generated content
was achieved through specially prepared instruments many
of which were hard copy. With the ongoing development of
our evaluation approach, we are focusing on the generation
of digital assets. Our exploration of the generation and
analysis of digital assets is currently focused on MIXER [6].
This application aims to provide 9-11 year olds with
classroom-based, technology enhanced learning experiences
related to cultural conflict. This context for MIXER is
provided by Hide & Seek where participants may be
characters or other users and where conflict is typically a
result of rule misunderstandings, based on Hofstede’s
cultural dimensions [10]. Figure 3 provides some frames
outlining the MIXER narrative.
Our evaluation is focused both at children and teachers as
achieved through their interactions with MIXER and their
discussing of these experiences. The evaluation is
seamlessly embedded into the experience of the application,
right from the initial design stage. For example, the frames
in figure 3 have been generated as a comic book. Into this
comic book (which represents the application for the users)
we have embedded traditional questionnaires that have been
morphed into quizzes and mini-games. In addition, the
comic book is supplemented by an on-line experience,
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Let’s play
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else?
something
Want to do

Figure 3: Frames from the MIXER storyboard
During the user interaction, a main focus is gaining an
appreciation of the user’s Theory of Mind with users
prompted with a range of questions which result in the user
producing freeform text in the interaction. In addition to this
direct input during the interaction users are also involved in
generating content in relation to their experience.
With MIXER, we are now focusing on the analysis of
freeform text and digital (e.g. audio, video, photos)
contributions. Our key aim in evaluating these usergenerated content is to determine personal, social and
emotional user experience. As such, we are particularly
looking for opinions and affective views within usergenerated content.
There is current considerable interest in the evaluation of
“opinionated content” such as discussion groups, blogs,
tweets, video postings and other methods where people
express their views online. Through evaluating relevant
user-generated content, it is obvious that companies can
gain consumer feedback about their own and competitor’s
products, thus avoiding the need to conduct surveys,
organise focus groups or employ external consultants [12].
A considerable number of statistical measures can help
analyse text and automation tools. Through the use of semiautomated methods, we will be analyzing user generated
content provided in the MIXER social eco-system. We are
currently investigating a range of methods, aiming to find
the most appropriate analysis approach for our evaluation
purposes. These interdisciplinary evaluation purposes are
quite broad, relating to educational, psychological, sociocultural, interaction and technical goals. Methods we are

investigating include:
Use of base and comparative polar words (e.g.
base: “bad”, comparative: “worse”) enabling the
use of statistical measures (e.g. [13]) .
• Seed words and connectives such as AND, OR,
BUT, or HOWEVER are being used to find related
or contrasting words, as in [14].
• Clustering techniques, such as Factor Analysis are
being used to identify word and opinion clusters.
• Named entity recognition (as applied in ontology
generation) will be applied, aiming to support coreference resolution, for example – a pronoun such
as “it” might refer to “the game”, “MIXER”, “the
computer,” etc.
• Synonym grouping will be facilitated using
SenitWordNet (as used by [15])
A key benefit of using sentiment analysis is that it can be
used to convert natural language texts into structured data,
that can then be stored and manipulated in a database. We
will use Liu’s approach [12] and store user generated
content as a quintuple:
• Object (product, person, event, organisation, topic),
• Feature of that object
• Polarity of the opinion of the holder on that feature
of that object
• Opinion holder
• Time when the opinion made by opinion holder
This data can be both analysed statistically and represented
visually, supporting a greater understanding of the data.
Although we have just begun applying this approach to our
analysis of MIXER, early investigations suggest that this
will provide a powerful addition to our evaluation approach.
•

IV.

DISCUSSION

The Six Benchmarks for Digital Marketing Strategy [16]
have been developed to evaluate the potential effectiveness
of social media on ROI:
1.
2.
3.
4.
5.
6.

Goal - What is the targeted goal of your
advertisement, social media program or campaign?
Engage – How effective is the message in
attracting or involving your target market?
Relationship – Did the message stimulate the target
to feel trust or common interests?
Value –Does the product or service and related
message communicate added benefit for the
individual, organization or company?
Action- Does the message move you to act?
Synergize- Is the tool an add-on to current
marketing efforts or is it integrated into the
campaign?

Although such benchmarks identify plentiful questions and

issues, there is little information about how systems can be
evaluated against them. Whilst usage stats will answer some
issues, clearly, user experience data has to be both generated
and analysed to permit evaluation against these benchmarks.
In this paper we have proposed an approach to the
generation and analysis of user generated content. Our
approach differs from many current user experience
evaluation approaches. Through focusing both on reducing
the visibility of evaluation participation and on adding value
through evaluation our approach gains useful data whilst
either having no or a positive affect on the user.
Our approach to gathering user experience data involves the
use of existing user input formats (e.g. blogs, postings,
tweets) and the creation of add-ons (e.g. questionnaires
represented as quizzes, mini-games, etc.). Our users are
consistently unaware that they are taking part in an
evaluation. Results have highlighted that users view the
evaluation experience positively, seeing it as a value add
rather than a negative. In addition, the interdisciplinary
project team have gained results and evaluation data that
have been relevant and useful.
Within our approach, we are gathering data in two ways.
Firstly, through crafting customized quizzes and embedding
questions (from existing traditional questionnaires) in
interactions and entertaining activities. And secondly,
through viewing user generated content as a primary source
of evaluation material. Where possible we avoid technology
learning and thus use popular formats… Facebook has
already trained most of our users.
Sentiment analysis and opinion mining offer considerable
potential for the analysis of user generated content in the
evaluation of any social eco-system. Semi-automated
approaches can greatly increase the speed of data refinement
and analysis. The use of such approaches also provides the
data in a format that is relatively easy to visualize, thus
allowing greater understanding by development teams and
stakeholders.
Related work focuses on the evaluation of AV and
photographic content. With photography we are exploring
indexicality to support evaluation [17]. With both
photographs and AV content, the critical issue is how to
transform the content into analyzable outputs. Initial results
suggest that the labels and descriptions frequently generated
by users along with non-textual postings may contain
sufficient content to analyse the AV without requiring
additional data refinement. To further investigate we are
exploring the use of meta-tagging, to enable us to compare
results from further content refinement with the use of user
generated labels and descriptions.

V.

CONCLUSIONS

It is possible to create a user experience evaluation that can
be completely embedded within a social eco-system.
Evaluation instruments and approaches can be crafted to
enhance rather than detract from the social eco-system
experience. Sentiment analysis and opinion mining
transform user generated content into a highly valuable and
analyzable data source. The use of this approach allows user
experience evaluation data to be gained and analysed as
invisibly as usage statistics.
VI.
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