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Abstract. Science2.0 can radically change how researchers connect and 
collaborate. In this paper, we focus on researchers who attend academic events, 
such as workshops or conferences. We have developed a mobile social 
discovery tool, called More!, that presents academic and Web2.0 information 
sources and enables researchers to explore information about speakers and their 
work. More! also supports follow-up of future work. The application is 
powered by information sources that expose Linked Data through a RESTful 
API. More! has been extensively evaluated, showing promising results.  
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1   Introduction 

Science2.0 is the result of applying Web2.0 tools and approaches to regular research 
processes in order to increase participation and collaboration [1]. Our Science2.0 
work focuses on openness and sharing, mashing up data and services, and using 
Web2.0 tools for communication. Although efforts to encourage research 
collaboration are quite dispersed and many challenges remain, first experiences 
suggest that Science2.0 is considerably more productive than the traditional way of 
doing research [2]. One of the key goals behind the Science2.0 concept is to support 
the connection of researchers in order to nurture fruitful cooperation. To this end, 
research support systems are beginning to apply social networking approaches [2][3] 
by supporting discovery, connection, sharing and discussion among researchers. 

In this paper, we focus on the scenario where researchers are presenting their work 
while attendees in a conference or seminar may be interested to find more information 
about the topic and the speaker. The attendee may want to (i) find information about 
previous and current work of the presenter, (ii) stay up to date on new work from the 
presenter and (iii) share the work of the speaker with colleagues, for instance the 
members of a research group, who may or may not be attending the same event. In 
more conventional settings, the attendee may use a search engine, talk with the 
presenter afterwards, consult the proceedings, etc. Our paper describes how the use of 
mobile technology can improve this process. 

Generally speaking, our work deals with awareness for researchers of relevant 
Web2.0 information sources and communication channels, such as social networks, 
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micro-blogs, blogs, etc. “More!” is our mobile application that groups relevant 
information about a speaker and presents it in a way that can be easily exposed and 
integrated in the normal workflow of an academic event. This work is becoming more 
relevant as, over the last years, Web2.0 tools are being increasingly used to support 
every phase of the research lifecycle [4][5]. Furthermore, our tool is both relevant for 
junior researchers (who may not recognize the person on stage or the name in the 
conference schedule), and for established researchers who move into a new domain 
[6][7]. 

The structure of this paper is as follows: in section 2, we present related tools and 
approaches to support face-to-face event enhancements, enriched profiles, and social 
discovery. Section 3 describes the inspiration and design of More!. Section 4 explains 
the back-end infrastructure that supports the application. We conducted a user 
evaluation to gather feedback regarding the usability and functionality of the tool. The 
results of this evaluation are presented and discussed in section 5. Finally, we 
conclude and present challenges for further work in section 6. 

2   Related Work 

The main objective of More! is to deliver instant information from different sources to 
a researcher attending a face-to-face event, such as a conference, a seminar or a 
workshop. While there are related tools that focus on enhancing research events, or 
providing rich user profiles or social discovery capabilities, none of them cover the 
full scope of our application. Our work focuses on all three areas in order to enable 
social discovery through rich user profiles at scientific events. 

Face-to-Face Event Enhancements. There has been some work on enhancing the 
experience of researchers attending face-to-face events. Conference planning and 
navigation tools like the IBM Event Maps [8] or the Conference Navigator [9] focus 
on helping conference attendees to browse and organize their conference schedule. 
Moreover, the Conference Navigator supports community-based personalization and 
recommendations [9]. Like these desktop tools, mobile applications like Conference 
Guide [10], Conference Compass [11] and CHI 2011 Mobile Application [12] give 
attendees of the event the possibility to explore and manipulate their personal 
conference schedule on-site. 

 These applications provide an overview of a specific conference based on a pre-
defined schedule and help the user to plan their attendance at such events beforehand. 
In contrast, our application focuses on helping users to get more information about the 
speaker and the presentation topic while at the event, through links to academic and 
Web2.0 information sources. Thus, we focus more on discovery and exploration than 
on planning or navigation. In addition, More! addresses research activities beyond the 
presentation at hand, such as becoming aware of additional or later work of the 
presenter, or informing colleagues about it, etc. 
 
Enriched Profiles. Tools like Gist [13] and Rapportive [14] provide enriched contact 
profiles on mobile and desktop clients. The idea behind these tools is to make 
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available, when needed, extra information about a person through a mobile 
application or a browser extension, so that it can be integrated in for instance web 
based email applications. It is important to mention that enriched profiles provide 
information about people that the user already knows or had contact with before, but 
they do not provide information about a person that is not part of the current social 
network of users. In contrast, More! offers this information to researchers who are 
interested in the work, ideas or resources of a person that they possibly do not know 
yet.  
 
Social Discovery. Location-aware devices are used to connect geographically close 
people. Mobile applications like Shhmooze [15], Banjo [16] and Sonar [17] focus on 
helping users to discover interesting people based on proximity, social network links 
and profiles. While these applications could be used at a specific research event, they 
are not tied to the purpose of the event. More! aims to be nicely integrated in the 
workflow of a face-to-face research event, providing extra information about the 
current speaker. 

JumpScan is an application that mimics the functionality of More!, but that does 
not focus on the Science2.0 context [18]. The main difference with our application is 
that JumpScan does not support sharing of profiles and does not include any academic 
information sources - two characteristics that are crucial in the context of More!. 
However, we expect that the findings from our evaluations and experience will also 
be valid, and probably useful, for JumpScan. 

3   The Application: More! 

In order to create not only a useful, but also a usable application, we developed More! 
following a rapid prototyping approach [19] with frequent user feedback cycles. The 
application is inspired by the mobile music discovery service Shazam [20], which 
enables users to identify a song by recording a small fragment of the music. Through 
a fingerprinting technique, the song is identified and different kinds of information 
about it are retrieved; such as artist, title, album, and a YouTube and iTunes link. 
Shazam enables the user to share their discovery with other users through various 
channels, such as Twitter, Facebook and e-mail.  

In the context of a research event, we want to make the discovery and sharing 
process as smooth as Shazam does for music. The core elements we target with our 
application are: (i) a fingerprint that enables a frictionless exploration process, (ii) 
automatic linking to different information sources, and (iii) the ability to share the 
discovery.  These core elements found in the music discovery application guide our 
design. A more detailed explanation of the design process is presented in [21].  

In the current prototype, we use Quick Response (QR) codes as the fingerprint to 
identify researchers. These are matrix barcodes that can encode any kind of data, such 
as numeric, alphanumeric and binary characters [22]. Currently, there are several 
mobile applications available that resolve these codes and return the encoded value to 
the application to take further action. For our fingerprinting purposes, we encode the 
URL of the researcher’s More! page.  
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The user interface of our application includes four clusters of information: general, 
academic, social network identities, and communication & sharing (see Figure 1). 
These clusters expose the following information: 
� general information: full name, photo, e-mail and affiliation; 
� academic information: paper and slides being presented, and publications list; 
� social networks identities from Twitter, SlideShare, blog, Delicious, LinkedIn, and 

Facebook. 
With these information sources, the attendee can explore the research paper and 

slides of the current presentation, and the publications list of the speaker. Moreover, 
participants can ‘identify’ and ‘follow’ the speaker on some of the mainstream 
Web2.0 social tools. As a result, the attendee will get access to previous, current and 
future work of the speaker. 

 
General 

Information

Academic 
Information

Communication 
&

Sharing

Social network
identities

 
Fig. 1. The More! application. 

More! enables the attendee to establish direct contact with the researcher via e-mail 
or social networks. Moreover, the tool allows sharing the discovery with other 
possibly interested researchers that attendees have more direct relations with (for 
instance members of their research group).  
The workflow of the application in a conference scenario is as follows: 
1. The speaker or conference organizer exposes a QR code (resolvable to an URL 

link) to the audience. We have experimented with different means to do so, for 
instance by exposing the code on the presentation slides, participant tags and 
including it in the event schedule. 

2. Conference participants capture and decode the QR code, using any code reader 
application available on their handheld device (such as ScanLife [23]). After 
decoding, they are automatically redirected to the More! web application. As an 
alternative, the attendee can also use a URL and a regular web browser to load the 
application directly. 

3. More! presents the data on the client tool. 
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4   Back-end Service: Research.fm 

The More! application depends on the availability of information about the research 
and Web2.0 presence of the speaker. This section presents our work on how to model, 
obtain, store, manage and share these data.  

4.1   Model  

We follow a domain driven design methodology [24] where a single model, the 
Semantic Web for Research Communities ontology (SWRC) [25] is used to enable 
manipulation and linking of resources. In order to capture all relevant data, we 
extended SWRC with the FOAF [26], SIOC [27] and vCard [28] ontologies. 

The SWRC model has a representation of the most relevant research entities, such 
as Person, Publication, Organization, and their relationships. The main concepts we 
use from the ontology are presented in Figure 2. The Publication entity has one or 
more authors, with zero or more online accounts; and these are affiliated to an 
organization. 
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Fig. 2. Main Concepts of the SWRC Ontology. 

The FOAF and SIOC ontologies have been used to extend the description of the 
Person entity in order to be able to capture online accounts. For example, by making 
use of the foaf:OnlineAccount class together with the foaf:hasOnlineAccount 
property, we can model the different web identities (Online Account) of a 
swrc:Person, including its homepage and profile page of the user. Furthermore, the 
vCard ontology is used to extend the Organization entity, for example, for giving a 
better structure to addresses. 

4.2   API  

Our goal is to enable open access to large amounts of structured data on research, 
with our current focus on publications and authors. These data can power a variety of 
tools that can help researchers to better understand their community [7]. We want to 
reduce access barriers, provide multiple communication options and expose data for 
easy integration [29]. For these reasons, we deployed a back-end infrastructure that 
stores the information about researchers and exposes it via a RESTful API that we 
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refer to as “Research.fm”, in order to connect and leverage the Linked Open Data 
technology [30]. This infrastructure is ongoing work in the context of the European 
FP7 STELLAR Network-of-excellence that aims to provide access to social network 
presence and publication data of researchers in a standardized way [29] [31].  

The Research.fm API implements the Cool URI [32] principle to provide readable, 
unambiguous, and persistent URIs for resources. The SWRC domain model entities 
are the core elements exposed by the different methods of the API. This API allows 
access to these data for a variety of Science2.0 applications. Besides for More!, the 
API is also used by other research exploration applications like Muse [33] and 
Science Table [34].   

4.3   Architecture  

The architecture that supports the data sharing approach is presented in Figure 3. 
Different sources, like publication archives, institutions, and social media repositories 
(eg. user directories, such as Soharc [35]), feed a central repository that exposes the 
previously described model through the Research.fm API. These information sources 
expose their data through the Really Simple Syndication (RSS) format and/or the 
Open Archives Initiative Protocol for Metadata Harvesting (OAI-PMH) [36], which 
allows automating the process. Both approaches expose XML representations of 
SWRC and FOAF ontologies to the central repository.  
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Fig. 3. Back-end architecture. 

The central repository implementation is based on technology that we developed to 
store and manage learning objects and their metadata [37]. This flexible technology 
allows the consumption and management of different metadata schemas. The key 
feature of this technology is the ability to consume, store and expose any kind of 
XML document, which allowed us to easily develop the Research.fm API on top of it. 
Our repository technology has been evaluated on common software quality attributes, 
such as performance, reliability, interoperability, configurability and scalability [37]. 

The development of the back-end is ongoing work [29][31] that focuses on the 
adoption of a domain driven development methodology. 
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5   Evaluation 

More! aims to increase awareness about different information sources, in order to help 
researchers to be more knowledgeable about related work. In order to assess the 
acceptance of the tool in real-life situations (i.e. at research events), we designed an 
evaluation in two steps. 

Initially, we carried out two studies where the usability and functionality of the tool 
were tested in different contexts: a fictional scenario and a small real-life scenario. 
This approach provided us with feedback regarding the satisfaction level of the users 
and highlighted problems with the implementation. We used real data in order to 
reduce the artificial nature of the tests and increase the validity of the results from 
these initial evaluations [38]. The participants clearly agreed that More! is simple and 
easy to use but noted some concerns regarding the functionality, specifically related to 
the possibility of following the speaker’s presentation via More!. Based on this 
feedback, the final version did not include extra functionality but re-arranged the 
presentation of the information for a final evaluation. This initial evaluation step is 
extensively described and discussed in [21]. 

In a second step, the application was tested in a research event, where researchers 
provided valuable feedback on the usability, functionality, and usefulness of the tool. 
This evaluation allowed us to obtain better insight in social interactions between 
researchers and how More! can enhance these. For this purpose, the tool was 
presented and promoted to all attendees of the EC-TEL 2010 conference [39] via 
mail, Twitter and during the opening session. From the previous evaluations, we 
observed that users had difficulties capturing QR codes during a presentation. In order 
to address this issue, the participants received QR codes for the different presentations 
on a leaflet added to the program of the conference. We also included a short 
explanation of what these codes were and how to use them. The participants were able 
to scan the QR code of a particular presentation and obtain the More! page of the 
presenter. Finally, evaluation data was gathered using 2 methods: a survey and usage 
tracking of the tool from all attendees. 

For the survey, 10 users (8 male, 2 female) participated in the evaluation. The 
participants were between 28 and 50 years old, with the majority (n = 8) being less 
than 32 years old. All the participants were familiar with the Web2.0 concept, had 
prior knowledge of social tools and were active users of such tools for research 
purposes. 7 participants were researchers and 3 identified themselves as students. All 
the participants had a smartphone, powered by either Apple’s iOS (n = 7) or Google’s 
Android (n = 3) operating systems. The evaluations were focused on three 
dimensions: ease of use, satisfaction, and usefulness. In order to increase the accuracy 
and reliability of the questionnaire results compared to our previous evaluations, we 
used a seven-point Likert rating scale [40] and we added some extra questions to have  
more detailed feedback in the different evaluated dimensions. The questionnaires 
evaluated the usability of the application and were based on the USE questionnaire 
[41], where numerical values represent the agreement to a statement ranging from 1 to 
7, with 7 being the highest agreement value. The results from the evaluation show us 
that the participants agree that More! is easy to use (M = 5,7 and SD = 1,06) and were 
convinced about its usefulness (M = 5,5 and SD = 1,43). Regarding the ease of use, 
the participants were a bit disappointed with a non flexible application that required 
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some effort to be used successfully every time. We observed that these results were 
due to the problems experienced by the usage of QR codes. Also, it is important to 
mention that the participants found the tool as not being able to make them more 
productive.  

In the questionnaire, participants had the opportunity to list the most positive and 
negative aspects of the tool. On the one hand, they were enthusiastic about the idea of 
combining information in one place and expressed the fact that the tool was easy to 
use. More! allowed the users to have a single point of access for different information 
sources, which provide the participants with a deeper view of the academic 
background of the presenter. On the other hand, the most important identified 
drawback of the application is the use of QR codes. Participants did not have any QR 
capturing and decoding application on their smartphone and expressed difficulties 
with finding and downloading one. Also, they were struggling with the quality of the 
printed codes, which made this a frustrating process. This means that the current 
workflow of the tool does not succeed in providing the frictionless experience to 
obtain the required data. This can also be observed from the results of the satisfaction 
dimension from the questionnaire, where participants express a bit less satisfaction 
with the tool (M = 5,2 and SD = 1,48), compared to the other dimensions – see Figure 
4. While our sample size is too small to be conclusive, it is important to mention that 
our previous evaluation results [21] are consistent with these conclusions. In the 
previous evaluations a five-point Likert scale was used. In order to analyze and 
compare them, we used an equivalence of the Likert rating scales as presented in 
previous work [42]. Figure 4 summarizes and compares the results of the 
questionnaire with the initial studies. From the figure, we can observe that the trend 
among the different dimensions is descending when the context of the evaluation gets 
more realistic. Unexpectedly, the tool is not as easy and useful as we thought, and 
does not completely satisfy the users. 

 

 
Fig. 4. Comparison of the different evaluations. 
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As stated before, the usage of the tool was tracked during the conference days. 
Figure 5 presents an overview of the visits and the devices that were used to access 
More!. There were a total 105 visits to the More! web application during the 4 days of 
the conference; which had around 250 participants in total. Out of the 105 visits, 62 
were unique visitors over the 4 days, representing only 24.8% of the participants. In 
total, there were 260 page views with an average of 02:49 minutes per visit. 
Participants used More! less than two times and accessed around 4 pages during the 
conference. Furthermore, we were able to obtain an overview of the devices used to 
access the More! application. From the total number of visits, 63% of the visits came 
from personal computers and the rest from mobile devices. Unexpectedly, the 
application usage was significantly below than desired and its implementation for 
mobile devices was probably not necessary in these settings. 

 

 
Fig. 5. Visits per device during the days of the conference. 

6   Conclusion 

In this paper, we have presented More!, a mobile web application that aims to 
increase awareness among researchers. Our application enables the enrichment of a 
face-to-face presentation with information that the Web2.0 environment provides. A 
back-end infrastructure was leveraged to support our mobile web tool. Our evaluation 
in different scenarios demonstrates that More! is simple, easy to use, and useful in a 
face-to-face scenario; but not widely accepted. The web application approach allowed 
participants to use different kind of devices to enjoy the benefits of the tool.  

On the other hand, while the tool itself provides the expected functionality for the 
researchers, the initial fingerprint with QR codes is not an ideal solution and reduced 
the satisfaction level. Future work could include the test and comparison of different 
fingerprinting techniques to replace the QR codes, such as: shortened URLs, face 
recognition or location based services. 

A deeper study of this type of discovery applications is needed, in order to better 
understand how awareness about ongoing relevant work, or even collaboration 
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between researchers, can be improved. Moreover, there is a need to collect and 
connect the type of information that More! relies on. Research.fm aims to be the 
shared archive of data; consumed by More! and possibly other tools [29] [31]. 

Finally, we are working on a suite of Science2.0 tools for a wide range of devices 
(from handhelds, over laptops and desktops, to tabletops). Future work will further 
analyze these tools in a broader context. Indeed, it is important to understand more 
deeply the context in which applications like More! can bootstrap connections among 
researchers. Thus, we need to identify in more detail the specific requirements of 
researchers and the extent to which the research context influences “sensemaking” 
tasks [43] in the Science2.0 community. 
 
Acknowledgments. We gratefully acknowledge the support of the STELLAR 
network-of-excellence, which is funded by the European Commission (grant 
agreement no. 231913). 

References 

1. Waldrop, M. M.: Science2.0. Scientific American, Vol. 298, No. 5, (2008), 68-73   
2. Katzen, J.: Connecting researchers boosts collective intelligence. Research Information. 

June/July (2008) 
3. Letierce, J., Passant, A., Breslin, J., Decker, S.: Understanding how Twitter is used to 

spread scientific messages. In Proceedings of WebSci10: Web Science Conference. 
Raleigh, NC, USA, (2010) 

4. Research Information Network (RNI): If you build it, will they come? How researchers 
perceive and use web2.0. Report (2010) 

5. University College London (UCL) CIBER Group: Social media and research workflow. 
Report (2010) 

6. Heinze, N., Joubert, M., Gillet, D.: Connecting Early Career Researchers: Investigating the 
Needs of Ph.D. Candidates in TEL Working with Web2.0. In Proc. 2nd Intl. Workshop on 
Research2.0 at EC-TEL 2010, pp. 86--92. CEUR-WS (2010) 

7. James, L., Norman, J., Baets, A.-S.D., Burchell- Hughes, I., Burchmore, H., Wilks, L., 
Wolffe, J.: The lives and technologies of early career researchers. (2009)  

8. IBM Event Maps. https://researcher.ibm.com/eventmaps/ 
9. Wongchokprasitti, C., Brusilovsky, P., Parra, D.: Conference Navigator2.0: Community-

Based Recommendation for Academic Conferences. In: Proc. of Workshop on Social 
Recommender Systems at IUI 2010, (2010) 

10. Conference Guide, http://www.conferencegui.de/ 
11. Conference Compass, http://www.conference-compass.com/ 
12. CHI 2011 iOS App, http://itunes.apple.com/us/app/chi-2011/id434795508 
13. Gist, http://gist.com/  
14. Rapportive, http://rapportive.com/  
15. Shhmooze, http://shhmooze.com/ 
16. Ban.jo, http://ban.jo/ 
17. Sonar, http://www.sonar.me/ 
18. JumpScan, http://jumpscan.com/ 
19. McConnell, S.: Rapid Development: Taming Wild Software Schedules, Microsoft Press 

Books (1996) 
20. Shazam, http://www.shazam.com/ 

More!: Mobile Interaction with Linked Data

46



21. Parra, G, Duval, E.: More! A Social Discovery Tool for Researchers. In Proc. of World 
Conf. on EdMedia 2010, pp. 561--569. Chesapeake, VA: AACE, (2010) 

22. ISO/IEC: ISO/IEC 18004:2006 Information technology - Automatic identification and data 
capture techniques - QR Code 2005 bar code symbology specification, (2006)   

23. ScanLife, http://web.scanlife.com/en/ 
24. Evans, E.: Domain-Driven Design: Tackling Complexity in the Heart of Software. 

Addison-Wesley Professional (2003) 
25. Sure, Y., Bloehdorn, S., Haase, P., Hartmann, J., Oberle, D.: The SWRC Ontology - 

Semantic Web for Research Communities. In Proc. 12th Portuguese Conf. on Artificial 
Intelligence. LNAI, vol. 3808, pp. 218--231. Springer Berlin, Heidelberg (2005) 

26. The Friend of a Friend Project, http://www.foaf-project.org/ 
27. The Semantically-Interlinked Online Communities Project, http://sioc-project.org/ 
28. Representing vCard Objects in RDF, http://www.w3.org/Submission/vcard-rdf 
29. Ullmann, T., Wild, F., Scott, P., Duval, E., Vandeputte, B., Parra, G., Reinhardt, W., 

Heinze, N., Kraker, P., Fessl, A., Lindstaedt, S., Nagel, T., Gillet, D.: Components of a 
Research2.0 infrastructure. In: ECTEL Conference 2010. LNCS, vol. 6383, pp. 590--595. 
Springer Berlin, Heidelberg (2010) 

30. Page, K. R., De Roure, D. C., Martinez, K.: REST and Linked Data: a match made for 
domain driven development?. In: 2nd Intl. Workshop on RESTful Design, In Press (2011) 

31. Parra, G., Duval, E.: Filling the Gaps to Know More! About a Researcher. In Proc. 2nd Intl. 
Workshop on Research2.0 at EC-TEL 2010, pp. 18--22. CEUR-WS (2010) 

32. Cool URI, http://www.w3.org/TR/cooluris/ 
33. Nagel, T., Duval, E.: Muse: Visualizing the origins and connections of institutions based on 

co-authorship of publications. In Proc. 2nd Intl. Workshop on Research2.0 at EC-TEL 
2010, pp. 48--52. CEUR-WS (2010) 

34. Vandeputte, B., Duval, E.: Research at the table. In Proc. 2nd Intl. Workshop on 
Research2.0 at EC-TEL 2010, pp. 38—46. CEUR-WS (2010) 

35. Social handle archive, http://soharc.upb.de/ 
36. Lagoze, C., Van de Sompel, H.: The open archives initiative: Building a low-barrier 

interoperability framework. In Proc. ACM/IEEE Joint Conf. on Digital Librarires. JCDL 
’01, pp. 54–-62 (2001)  

37. Klerkx, J., Vandeputte, B., Parra, G., Van Assche, F., Duval, E.: How to share and reuse 
learning resources: the ARIADNE experience. In: Proc. ECTEL Conference 2010. LNCS, 
vol. 6383, pp. 183--196. Springer Berlin, Heidelberg (2010) 

38. Genov, A., Keavney, M., Zazelenchuk, T.: Usability Testing with Real Data. Journal of 
Usability Studies, vol. 4, no. 2, pp. 85--92. UPA (2009) 

39. EC-TEL 2010, http://www.ectel2010.org/ 
40. Alwin, D., Krosnick, J.: The reliability of survey attitude measurement: The influence of 

questions and respondent attributes. Sociological Methods Research, vol. 20, no.1, pp. 139-
-181. SAGE (1991) 

41. Lund, A.: Measuring Usability with the USE Questionnaire, Usability Interface, vol. 8, no. 
2, (2001) 

42. Colman, A., Norris, C., Preston, C.: Comparing rating scales of different lengths: 
Equivalence of scores from 5-point and 7-point scales. Psychological Reports no. 80, pp. 
355--362, (1997) 

43. Russell, D., Pirolli, P., Furnas, G., Card, S., Stefik, M.: Sensemaking workshop CHI 2009. 
In Ext. Abstracts CHI '09, pp. 4751--4754. ACM (2009) 

More!: Mobile Interaction with Linked Data

47




