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Introduction 
 
Increasingly, people are utilizing collaboration and sharing technologies to address 
needs in their work and personal lives. Information plays a key role in today’s world, and 
many problems require us to use social and collaborative ties to search for and locate 
information. Examples range from corporate teams doing business intelligence 
gathering to a couple planning their vacation to a diabetes patient looking for 
information and support regarding treatment options. 
  
Recently, researchers in the fields of information and computer science have been 
studying how people work in social and collaborative situations to search for 
information, and how information systems can support these needs. Innovative research 
has resulted in new tools and services for social/collaborative information seeking 
(SCIS), and the development of systems for studying social/collaborative search 
behaviors. However, research to support collaborative search is still young, and there 
are many challenges to be addressed. These include creating suitable data collection 
and analyses methods, constructing new evaluation frameworks, and developing 
integrated systems that incorporate people’s social and collaborative behaviors. 
 
A workshop, sponsored by the Center for Discrete Mathematics & Theoretical Computer 
Science (DIMACS) at Rutgers University, brought together scholars from a variety of 
disciplines and backgrounds who are experts and innovators in studying collaborative 
search systems, with a goal of outlining a “research roadmap” of challenges and 
opportunities as an outcome of the workshop. For one and a half days, these scholars 
presented, discussed, debated, and synthesized ideas related to social and 
collaborative information seeking theories and applications. 
 
This is the report from the workshop. While great care has been taken to synthesize and 
present the ideas and outcomes from the workshop, there are certainly many “raw” 
elements here that one might have to take with a pinch of salt. Having said that, we do 
hope this report provides several pointers and a fair bit of inspiration for great many 
challenges and opportunities that lie ahead in the area of SCIS. 
 
We would like to thank DIMACS for their funding and support, making this workshop 
possible. This workshop would also not have been successful without the diverse and 
distinguished set of participants we had. These participants are also instrumental in 
producing this report. This was truly a socio-collaborative endeavor! 
 
 
Chirag Shah, Rob Capra, Preben Hansen 
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Executive Summary 
The workshop was held May 14-15, 2015 at the Rutgers University at the Center for 
Discrete Mathematics & Theoretical Computer Science (DIMACS), and was sponsored 
by Rutgers DIMACS as part of their focus on Information Sharing and Dynamic Data 
Analysis, funded by the National Science Foundation. 
 
Participants were solicited through invitations and via a call for participation that was 
widely circulated to information retrieval and information science listservs. In total, 28 
participants attended the workshop (see list below). Participants had a range of 
backgrounds in information and computer science fields and the invited participants 
intentionally included a balance of senior to junior researchers, including PhD students. 
Prior to the workshop, invited participants submitted short abstracts describing their 
interests and backgrounds related to social and collaborative information seeking. 
These abstracts are posted on the workshop website 
(http://dimacs.rutgers.edu/Workshops/SCIS/abstracts.html) and are included in 
Appendix A of this workshop report. 
 
The workshop was designed as a “working” workshop with a goal of outlining a 
“research roadmap” of important future research needed in the area of social and 
collaborative search. The program was structured into four main phases: 
 
● Thursday morning -- Introductions and Background. During the first morning, the 

sessions focused on introducing the goals of the workshop and introducing the 
participants to each other’s work, backgrounds, and interests. Time was allotted 
for the invited participants to give brief 7-minute presentations about their recent 
work and interests (see the “Short Talks” section of this report), and other 
participants introduced themselves informally. 

 
● Thursday early afternoon -- Identify research areas. On Thursday afternoon, we 

formed breakout groups, each charged with identifying a list of open research 
questions and topics important to SCIS. The responses generated by each group 
were then presented and discussed in a plenary session. A summary of the 
research questions, organized by theme, is presented in the section, “Research 
Questions”. 

 
● Thursday late afternoon -- Address specific research questions in detail. After a 

break on Thursday afternoon, we re-formed new breakout groups and asked 
each group to select one or two of the research questions discussed during the 
previous plenary session. For the selected question(s), the groups were asked to 
come up with at least two different ways they might study the question, and to 
discuss the pros and cons of different approaches. Again, after these breakout 
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groups, we held a plenary session in which each group presented their ideas, 
and the whole group discussed the approaches. 

 
● On Friday morning, most of the breakout groups from the end of Thursday 

reformed and continued to work in more depth on the research designs they 
started on the previous day. Two groups adjusted their focus on Friday. Thus, 
over the course of last two breakout sessions, six groups discussed detailed 
approaches to study specific research questions. During a final plenary session, 
on Friday, the groups presented the results and discussed them with the whole 
group. After the workshop, each group wrote a summary of their discussion and 
the approaches they developed. These summaries are presented later in this 
report as Appendix B. 

 
 
Workshop Participants  
Mark Ackerman   University of Michigan 
Talal Ahmed    Rutgers University 
Yigal Bejerano   Alcatel-Lucent, Bell-Labs 
Nick Belkin    Rutgers University 
Rob Capra    University of North Carolina at Chapel Hill 
Dongho Choi    Rutgers University 
Kaitlin Costello   University of North Carolina at Chapel Hill 
Roberto González-Ibáñez  Universidad de Santiago de Chile 
Daqing He    University of Pittsburgh 
Simon Knight    The Open University, UK 
Chris Leeder    Rutgers University 
Mohammad Ali Maddah-Ali    Alcatel-Lucent, Bell-Labs 
Ziad Matni    Rutgers University 
Matthew Mitsui   Rutgers University 
Javed Mostafa   University of North Carolina at Chapel Hill 
Douglas Oard   University of Maryland 
Connie Pascal   Rutgers University 
Jeremy Pickens   Catalyst Repository Systems 
Soo Young Rieh   University of Michigan 
Babak Saleh    Rutgers University 
Chirag Shah    Rutgers University 
Aiko Takazawa   University of Illinois at Urbana-Champaign 
Sandra Toze    Dalhousie University, Canada 
Michael Twidale   University of Illinois 
Jyothi Vinjumur   University of Maryland 
Ellen Voorhees   NIST 
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Hassan Zamir   University of South Carolina 
Yinglong Zhang   University of Texas at Austin 
 
 
Workshop Program 
Thursday, May 14 
8:00-9:00  Registration and breakfast 
9:00-9:20  Introduction to the workshop by the organizers 
9:20-10:30  Short talks by participants (8 x 7 minutes) 
10:30-11:00  Coffee break 
11:00-12:30  Short talks by participants (12 x 7 minutes) 
12:30-1:30  Lunch 
1:30-1:40  Welcome by Rebecca Wright, Director of DIMACS 
1:40-1:55  Discussions to plan the breakout sessions 
1:55-3:00  Breakout session-1 (includes time to report back to full group) 
3:00-3:30  Coffee break 
3:30-4:45  Breakout session-2     
4:45-5:30  Breakout progress reports to whole group, full group discussion 
5:30-6:30  Reception 
6:30-7:00  Travel to restaurant 
7:00-9:00  Dinner at Panico’s restaurant (downtown New Brunswick) 
 
  
Friday, May 15 
8:30-9:00  Breakfast 
9:00-10:30  Breakout session-3 
10:30-11:00  Coffee break 
11:00-12:00  Outlining a research roadmap 
12:00-1:00  Lunch 
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Short Talks by Invited Participants 
 
Thursday, May 14 
9:20-10:30 Short talks by participants (7 minutes each) 
1. Social and Collaborative Information Seeking (SCIS): Space, Time, and Beyond: 

Chirag Shah, Rutgers University 
2. Searching for Help: How Learning Technologies Involve Collaborative Search: 

Michael Twidale, The University of Illinois at Urbana-Champaign 
3. Affective Dimension in Collaborative Information Seeking: Roberto González-Ibáñez, 

Universidad de Santiago de Chile 
4. Collaborative Cross-Language Search: Doug Oard, University of Maryland, College 

Park 
5. Evaluation Measures in Social Search: Soo Young Rieh, University of Michigan 
6. Library Research as Collaborative Information Seeking: Chris Leeder, Rutgers 

University 
7. Culture and Trust in Collaborative Information Seeking: Yinglong Zhang, University 

of Texas, Austin 
8. Searching to Help: Collaborative Information Seeking in a Disaster Relief Context: 

Aiko Takazawa, The University of Illinois at Urbana-Champaign 
 
11:00-12:30 Short talks by participants (7 minutes each) 
1. System Support for Collaborative Information Seeking: Rob Capra, University of 

North Carolina at Chapel Hill 
2. Context-Sensitive Supports for Collaborative Information Retrieval: Daqing He, 

University of Pittsburgh 
3. Exploring the Group within Social and Collaborative Search: Sandra Toze, 

Dalhousie University 
4. Reducing E-Discovery Cost with Collaborative Review Process: Jyothi Vinjumur, 

University of Maryland, College Park 
5. Collaborative Information Seeking Tasks as Complex Performance Assessments: 

Simon Knight, Open University, UK  
6. Collaborative Information Access in Health: Mark Ackerman, University of Michigan 
7. Collaborative Cross-checking: Patients Teaching Patients How to Evaluate Health 

Information in Online Support Groups for Chronic Kidney Disease: Kaitlin Costello, 
University of North Carolina at Chapel Hill 

8. Task-Constrained Collaborative Information Seeking: Jeremy Pickens, Catalysts Inc. 
9. Social Searching and Information Recommendation Systems: Hassan Zamir, 

University of South Carolina 
10. Collaborative Search Challenges for Adaptive and Personalized Search for the 

Elderly: Javed Mostafa, University of North Carolina at Chapel Hill 
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Summary of the Talks 
 
The short talks that followed the introduction of the workshop, was divided into two 
sessions during the first part of day 1. All in all, there were 18 short presentations, each 
7 minutes long, followed by questions from the workshop participants. 
  
First presenter out to talk was Chirag Shah from Rutgers University. He talked about the 
two important dimensions in social and collaborative information seeking (SCIS): space 
and time. Specifically, these two dimensions were discussed based on different lab and 
field studies conducted at Rutgers. Finally, Chirag Shah also pointed to the roles of 
other important dimensions like communication, awareness, affects, and group sizes. 
  
Next, Professor Michael Twidale, The University of Illinois at Urbana-Champaign, talked 
about how learning technologies could involve collaborative search, within situations 
where people learn how to use for example informational resources in new ways such 
as adapt, appropriate, combine and modify them. Twidale pointed out that technology 
learning is often both a search and a social activity and different strategies could 
improve efficiency, thus, this may have implications for design, policy and education. 
 
Then, Roberto González-Ibáñez, Universidad de Santiago de Chile, focused in his talk 
on the importance of affective processes such as emotions in collaborative information 
seeking (CIS). This was first done by presenting an overview of the relevance of the 
affective dimension, followed by some findings from research on the affective 
dimension. Finally, Roberto González-Ibáñez, invited the research community to 
elaborate on new research questions and hypotheses. 
  
Douglas Oard, University of Maryland, College Park, focused on a rather unknown 
research area within CIS: collaborative cross-language information retrieval (CLIR). 
Douglas Oard discussion about a research agenda that include collaborative CLIR and 
adds language expertise. This was exemplified through a presentation of a project in 
which collaborative translation task with people having different skills (one knowing the 
source language, the other the target language). Drawing on that experience, Douglas 
Oard summarized in what way the CLIR setting is different, and how those differences 
might help to inform the research agenda for collaborative information retrieval. 
 
Next, Soo Young Rieh, University of Michigan discussed evaluation measures in social 
search. Soo Young Rieh proposed to develop set of evaluation measures that could be 
used in social search. The reason for this is that the context of collaboration could be 
more diverse than what’s defined in CIS frameworks. These measures were derived 
from two empirical studies by Ji Yeon Yang (2013) and Grace Jeon (2014). Basically, 
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four categories of measures were discussed. (a) IIR performance measures, would 
involve metrics for information diversity, besides the traditional measures such as 
precision and recall. In the category of (b) informational outcomes, measuring 
information quality based on comprehensiveness, novelty, trustworthiness of 
information, could be done. Next (c) social outcomes involve the users’ appreciations of 
other people’s attempt, effort, responsiveness, and understanding of information needs. 
In the final category (d) of user search experience, Soo Young Rieh suggest that 
subjective assessment of overall search experience could be measured. 
 
Then, Christopher Leeder, Rutgers University, presented results of a study with 
students conducting collaborative research using library resources. The Coagmento 
(http://coagmento.org/) collaborative search system was used while participants were 
working on a class assignment. Christopher Leeder shared the results from the study 
that involved both drawbacks as well as benefits to collaborative information seeking. 
Findings show that groups found more useful sources and greater information coverage 
while working together. In contrast, individuals did better regarding query effectiveness 
and working with amount of relevant sources.  
 
Then, Yinglong Zhang, University of Texas, Austin, discussed the important topic of 
trust as a common motivation for individuals to involve in collaborative search tasks. It is 
argued that the success of collaborative work is largely based on whether members can 
trust each other in a collaborative group. Furthermore, culture is an important factor that 
to a large extent influences the development of trust in collaboration. One such cultural 
aspect is that people from different cultures can interpret the same problem based on 
their own cultural knowledge and beliefs. The gaps in problem representation can 
increase misunderstanding and conflicts in collaboration, therefore weakening trust 
among the individuals.  
  
The last presenter before the break, Aiko Takazawa, The University of Illinois at 
Urbana- Champaign, discussed a case study involving seven Japanese women living in 
Finland creating an ad-hoc self-organized humanitarian aid group in response to the 
2011 Great Tohoku Earthquake and Tsunami disaster in Japan. This study unfolded the 
work of a group of people and of how they collaboratively searched and used 
information with available technologies. Since this study was done in a real setting, the 
presenter also highlighted how the ‘messiness’ of a natural setting with intertwined and 
different kinds of both individual and collaborative information activities could provide 
deep insights in CIS. One of the goals was to discuss how to make sense of social data 
drawn from a microcosm case study. 
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After the break, another 8 presentations were performed. First out was Rob Capra, 
University of North Carolina at Chapel Hill, discussing that people do not only search 
information together in collaborative activities, but also coordinate their activities, 
involving planning, communicating results, monitoring progress, creating shared 
representations of structure, and performing synthesis of findings. Rob Capra presented 
a project called ResultSpace, a collaborative search environment, and focused on 
strategies and triggers to shift strategies and the influence of awareness. He also 
described his recent research to investigate the benefits of making “search trails” of 
previous users search paths available to future searchers who are doing similar tasks. 
  
The next topic presented by Daqing He, University of Pittsburgh, was about context-
sensitive supports for collaborative information retrieval (CIR). The presentation 
described studies on exploring the effectiveness of various search contexts in 
supporting collaborative information retrieval. Especially, the effectiveness of the search 
context based not only from the user’s own search history, but also taking into account 
all the different partner’s search histories in a team. Further to that, the team’s explicit 
collaboration behaviors were also studied. This was done studying the participants’ 
chats. One major finding was that context-sensitive CIR has its own uniqueness. 
  
Next, Sandra Toze, Dalhousie University, explored the group within social and 
collaborative search activities with the important question: How can we study groups? It 
was argued that the “group” represents a unique level of specific attributes such as 
interaction, interdependence, awareness and shared understanding, and that these 
need to be better understood and supported. Thus, the focus has been to understand 
and model information needs, seeking and use at the group level. A longitudinal study 
was presented and the findings point to that there is a need to develop series of tools 
and series of information tasks and to facilitate more effective group work. She presents 
a conceptual model of Group Information Process (GIP) that provides a base that can 
be used for further research. 
  
Jeremy Pickens from Catalysts Inc., talked about task-constrained collaborative 
information seeking. In contrast to implicit collaboration, explicit collaboration involves a 
wider range of possibilities. For example, when two or more searchers collaborate on a 
task, the individual roles do not need to be symmetric. Jeremy Pickens discuss the 
importance of role asymmetries in certain professional domains and the needs 
themselves are not always jointly negotiable between different collaborative partners 
when solving a task. For example, one collaborator may have a defined need, and the 
other collaborators may need to support that need in the overall task. One question 
discussed related to this problem is how collaborative systems can support this kind of 
team activity. 
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Next, Simon Knight, Open University, UK, focused on collaborative information seeking 
tasks as complex performance assessments. This was done through the development 
of two tasks: collaborative information seeking, and collaborative multiple document 
processing. The performance assessment was developed for higher- level literacy using 
the Coagmento (http://coagmento.org/) browser add-on and analysis focuses on the 
relationship between CIS processes and learning outcomes. 
 
The presentation by Mark Ackerman, University of Michigan, had its focus on 
collaborative information access in the health domain. More specifically, the research 
presented was from people with chronic medical conditions, like diabetes or depression, 
which involve long-term information needs. Medical situations, in general, are complex 
and information seeking for these conditions occurs as a combination of both individual 
and social information gathering, using many information sources. The questions 
discussed during the presentation dealt with how to help people sense-make their 
conditions and the information they are gathering from their various social worlds. One 
example was a project about information in bone marrow transplantation. Findings 
shows that there was a shift to teams involving not only clinicians, but also relatives and 
different caregivers. 
  
Kaitlin Costello, University of North Carolina at Chapel Hill, also presented research 
from the medical domain. The topic was social information behaviors and more 
specifically on patients teaching patients how to evaluate health information. The 
presenter called this process for collaborative cross-checking and may occur when one 
person consults multiple sources of information in order to verify certain information. 
Therefore collaborative cross-checking is collaborative information literacy practices in 
which users attempt to teach other users how to verify information. Finally, Kaitlin 
Costello, pointed out that collaborative cross-checking may serve multiple functions, 
such as, refute the misinformation from the original post; offer evidence supporting the 
correct information, and fosters an understanding of how we may evaluate information 
by offering clear instructions. 
 
A third presentation within the medical domain, by Javed Mostafa, University of North 
Carolina at Chapel Hill, highlighted that within the health domain, elderly users often 
involve and depend on other “co-consumers” of health information. This may result in 
that the caregivers or physicians sometimes find themselves in the role of search result 
“interpreters” and suggesting improved search strategies. This specific issue is 
investigated through machine learning approaches in which combined cumulative 
knowledge from user profiles in collaborative information retrieval environments. One of 
the major techniques used was multi-agent learning to support personalization. The 
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idea is to use three different profiles: one for the elderly end-user, one for the caregiver, 
and one for the physician. Machine learning techniques are then used to update and 
combine these profiles. Thus, one of the goals is to develop theoretical frameworks and 
models that can support our understanding of collaborative consumer-health information 
seeking. 
  
The last speaker, Jyothi Vinjumur, University of Maryland, College Park, presented 
research that focused on e-discovery and how the legal professionals and the 
technology could collaborate to ensure proper production in a cost effective way. Even 
though technology have been developed to handle information better, the amount of 
information have increased much more which make the reviewing process 
cumbersome. Jyothi Vinjumur mentions that context, cognition, annotator expertise, all 
affect the process as well as the quality of the review process. The conclusion of this 
complex reviewing process is that the process could be done more effective in both time 
and performance as a collaborative task, rather than as a solitary activity. 
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Research Questions (Breakout Session 1) 
Small groups brainstormed research questions in CIS, which were then presented back 
to the main group at the end of the session. The questions/points from this session fell 
in the following categories. 
 
THEORY: 
● Dynamics of collaboration: roles of the collaborators 
● Dynamics of collaboration: within-group processes, roles 
● Dynamics of collaboration: knowledge flows 
● Dynamics of collaboration: multiple knowledge sources 
● Dynamics of collaboration: so what is being transferred in the group? 
● Dynamics of collaboration: products, assessing stopping 
● Dimensions of CIS: purpose - why are we doing this, motivation 
● Dimensions of CIS: power differentials, roles 
● Dimensions of CIS: temporality, same time, asynch, within 1 hour, 1 month, 1 

decade 
● Dimensions of CIS: number of participants (scale, size): 2, 3, 4-8, 9-24, 25-100, 

100-1000, 1000-10,000,000 
● Dimensions of CIS: explicitness, ad-hoc-ness 
● Dimensions of CIS: affect, trust, cognition 
● Dimensions of CIS: technologies used 
● Dimensions of CIS: location: where are the participants 
● CIS pathologies: too much talking 
● CIS pathologies: tech overhead 
● CIS pathologies: just the intersection of knowledge 
● CIS pathologies: not being very collaborative 
● CIS pathologies: no complementarity - just a set of individuals 

 
EPISTEMOLOGICAL: 
● What/how to evaluate: when is CIS worthwhile? 
● What/how to evaluate: is there a group level cognition/learning? 
● What role does distance (geographical, cultural, affective, experiential, etc.) play 

in collaborative information behavior? 
● What are the knowledge boundaries, individuals’ experience? 
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● What skills/interest/qualities help people in doing collaborative search? 
● What cues do people use in assessing credibility or relevance (of the system? of 

other people?) in CIS? 
● How do levels of collaboration (social context, culture, cross expertise, and 

potential reuse) play in CIS? 
● What is difference between CIR in general knowledge and specific knowledge, 

health, politics, education, legal, scholarly 
● Where the collaborative is in the search/seeking process? 
● Where does collaborative search happen that we’re not aware of? (What can we 

learn from how they are doing collaborative search (1.0)) 
● Where is collaborative search not happening but it could? And why not? What 

barriers? 
● How do you tease out the influence in collaborative encounters? How much 

influence do individual people, system components, have on encounters? Can 
we tease out the effect of that influence? 

● Does being able to tease out influence even matter in collaborative information 
seeking? 

● How do you quickly get a grasp of who brings what to the team? 
● When do you get synergistic effects? How do you measure them? 
● As researchers, what practical issues in CIB can we tackle in the next 1-3 years? 
● Motivation/benefit: What are the benefits of collaboration? What motivates it? - 

Impact/consequences of the CIS, Application (areas/goals like health + 
education; improve recall and precision), Gathering/seeking vs. 
ranking/evaluation of documents, Temporal aspect: Value of collaboration at 
different stages, Satisficing vs. deeper understanding (Peer pressure vs. group 
dynamics vs. task motivation?) 

 
FACTORS TO CONSIDER: 
● Information flow among different components, how to facilitate the flow of 

information 
● Use of structure (hierarchy, flat structure, mediation and other roles) in CIS 
● Temporal difference, sometime very intensive among different partners, 

sometimes is relatively slow in pace; temporal aspects in a CIS episode 
● Collective vs. individual vs. subgroup outcomes 
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● When obscuring info is handy, being usefully vague 
● Fluid shift CIS IIS, within groups, doing. how the transitions occurs 
● Different expertise, how this can be integrated into the collaborative, not just 

different roles. how to know the expertise. how to evaluate the expertise. could 
be domain expertise and search expertise. can we trust the person’s expertise 

● Organizational context: in a hospital, with family, in a class 
● How to facilitate sharing esp in strict role boundaries 
● Learning and retrieving from people as well as the info resources / systems 
● How one search event determines what you do next 
● Domain, topic area: Medical, legal, engineering, shopping 
● Knowledge / experiential context of participants 
● Scale and granularity - size of groups, level of collaboration (and information) 
● What counts as the ‘value’ of information in a CIS context 
● How to get data set. What could the right dataset, evaluation framework, what 

could be the right dataset 
● Failures of different subparts of the CIS process 

 

EVALUATION: 
● Metrics: which ones to use? 
● Does recall / precision work well in CIS? 
● Metrics: usefulness 
● Metrics: what is collaborative relevance? 
● What/how to evaluate: whether the information transferred 
● What/how to evaluate: is the knowledge flow hierarchical (from knows most 

down?) does the expert learn too? 
● What kind of system supports can be developed, evaluated 
● How to evaluate individuals in a team 
● Learning from collaborative search, how, what measure? 

 

APPLICATIONS: 
● What are the contexts or scenarios where we can create tools for support of 

CIS?  
● With systems what are contexts where we CANNOT support CIS? (Are explicit 

tools always possible or even desirable?) 



 
SCIS 2015 Workshop Report 

 

14 

● How can lightweight, flexible tools for collaborative info behavior behaviors? 
Does everything have to be a heavyweight “system”? 

● How do mobile access and multiple types of devices play in CIS? 
● What affordances should be built into CIB systems? 
● What kind of basic system components could be? it is related to what we see 

collaborative seeking is. such as social sharing, visualization, sense making, 
recommendation 

● Can we design for spontaneous collaboration systems for serendipitous 
encounters? 

● What elements of collaboration are ephemeral and can’t be captured by 
systems? Ad-hoc-ery? 
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Research Studies (Breakout Sessions 2 and 3) 
After a break on Thursday afternoon, we re-formed new breakout groups and asked 
each group to select one or two of the research questions discussed during the previous 
plenary session. For the selected question(s), the groups were asked to come up with at 
least two different ways they might study the question, and to discuss the pros and cons 
of different approaches. After the breakout sessions, we held a plenary session in which 
each group presented their ideas, and the whole group discussed the approaches. 
 
On Friday morning, the breakout groups from the end of Thursday reformed and 
continued to work in more depth on the research designs they started on the previous 
day. Two groups adjusted their focus on Friday. Thus, over the course of last two 
breakout sessions, six groups discussed detailed approaches to study specific research 
questions. During a final plenary session, on Friday, the groups presented the results 
and discussed them with the whole group. After the workshop, each group wrote a 
summary of their discussion and the approaches they developed. These summaries are 
presented later in this report in Appendix B. The groups were the following. 
 
● Group #1 – Contexts for SCIS, Cross-Language Retrieval 
● Group #2 – Contexts for SCIS, E-Discovery 
● Group #3 – Health Information in SCIS 
● Group #4 – Learning and SCIS 
● Group #5 – Search Trails 
● Group #6 – How to evaluate SCIS systems 
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Research Roadmap (Final Session) 
Given what we know, what we have learned and discussed at this workshop, where do 
we go from here? What are some of the next steps for us and others interested in SCIS 
research to follow? Here are some of the points that came up during the final session 
discussions. 
● Developing curriculum/courses for SCIS: we could collaboratively design content 

and courses for online teaching. 
● Give collaborative search activities to students and reflect on them - this could 

even be in regular classes that cover any aspect of information seeking/retrieval 
or HCI. 

● Organize a summer school - need funding 
● Develop a special issue - but it’s been done before and recently (2010 IP&M 

special issue on CIR, 2014 IEEE Computer special issue on CIS) 
● Let’s think big - talk to people with funding opportunities - possible places NSF, 

IARPA (incisive analysis), DARPA, NIST, NLM, NIH, NSF-SCH 
● What about European Commission? Canadian funding agencies? Grand? 

Nectar? 
● To NSF - what part of computation aspect this will advance? What are 

computational models? 
● Creating test collections, tasks, evaluations that we can all share - perhaps using 

NIST? 
● Another way to think about is is looking at existing problems and asking what 

happens when you put ‘collaborative’ put in front of it? Example: Collaborative 
analytics.  

● Think about the fundamentals of SCIS research. Why would anyone care? What 
is the big impact on the society? - one answer - SCIS allows us to address 
problems that are too difficult or even impossible for individuals to do. 

● How do we get more algorithms (traditional CS and engineering system-oriented) 
people involved? 

● Things we could do as researchers and developers providing SCIS systems and 
services: (1) show users what we’re doing, (2) provide algorithmic mediation with 
classifiers, features, (3) encourage people to collaborate 

● Centralized resources? - Action: create a repository for everyone to deposit and 
share resources (Chirag Shah) 

● Talking to potential funders, collaborators, and students? Ask yourself - what’s 
getting in the way of doing the next step? 
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Conclusion 
These are the take-away points and themes from the workshop. 
● The areas of social and collaborative information seeking have received a much 

more diverse treatment and interest in the recent years than previously thought. 
● Mediated collaboration was a topic of increased interest - how can systems help 

mediate information seeking processes that involve humans with different skill 
sets, languages, roles, etc.? 

● Collaboration around health information seeking was another area of strong 
interest. This area has a number of dimensions that make it interesting - often 
there are multiple people involved with different roles and skills, are all working 
together. In other settings, information may be gathered from diverse sources in 
loose collaboration. 

● Learning in collaborative search seems to be of great interest to many. How can 
we encourage, foster, and measure learning through collaborative information 
seeking? These are big challenges, but they also have great potential. 

● A big selling point of introducing or considering SCIS is to show where 
information-intensive tasks that are normally done by individuals could benefit by 
applying social and/or collaborative considerations. For instance, intelligence 
analysis area could benefit by subject experts, search experts, and decision 
makers being connected in a way that does more than just chaining them in the 
process of discovering patterns of interest from a massive amounts of 
information coming in. A student may benefit by having a study buddy or peer 
mentor mediated by a tutor in a learning environment. 

● There have been several interesting and impactful works done in SCIS, 
stemming from diverse disciplines such as health and education, but now is a 
time to bring scholars from these disciplines to work on the next generation of 
problems together. This will require us to create ways in which we could start 
sharing resources (tools, systems, study design templates), data sets, methods, 
and findings easily and effectively. It will also require educating not just our 
students and colleagues, but also funding agencies. Some of these efforts may 
need assistance from agencies to begin and support their work until they receive 
enough momentum to be sustainable. 

 
Note that after the workshop, an email list (scis@infoseeking.org) and a community 
website for sharing resources (http://scis.infoseeking.org) were created. As of the 
release of this report in late June 2015, the website is still being constructed. 
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Appendix A: Invited Talks Abstracts 
 

Mark Ackerman, University of Michigan, Ann Arbor 

Title: Collaborative Information Access in Health 

People with chronic medical conditions, such as diabetes or depression, have long-term 
information needs. These conditions persist. Diabetes cannot be cured, only controlled 
over one’s lifetime, and depression can wax and wane over one’s lifetime. Many other 
chronic conditions, with similar information needs, exist. Information seeking for these 
conditions occurs as a combination of individual and social information gathering, often 
in a rich ecology of information sources. Information gathering may be proactive, but it 
can also be quite passive. Often, information is gathered casually for later use, but it 
can also be garnered when a crisis occurs or when the condition changes for the 
individual. Often the need is very contextualized, as must be the information, since it is 
peculiar one’s lived experience - the specifics of one’s body and one’s socio-economic 
conditions. 

Medical situations, in general, are exceeding complex and often involve large numbers 
of clinicians and auxiliary personnel, as well as the family, extended family, and friends. 
As one gets older, the number of conditions and co-occurring conditions increases, 
increasing the complexity for the user. The average Medicare patient has 23 clinicians 
he/she is trying to juggle. 

We are currently exploring a number of projects to help people sense-make their 
conditions and the information they are gathering from their various social worlds. Our 
research group has explored diabetes and hypertension in an underserved community, 
diabetes support, depression monitoring, information scaffolding in adult bone marrow 
transplant (BMT), information artifacts in pediatric BMT, and the use of socially-derived 
"translations" in order to understand medical advice more clearly. We have also 
examined in-hospital information exchanges among nurses and doctors, and we will 
shortly be starting studies of spinal cord injury patients and community-based 
depression management. We are also constructing a video-based prototype so as to 
help people navigate the differing and sometimes conflicting advice they get from their 
various communities and social worlds as well as a tablet-based system to help in- 
patient BMT caregivers understand their child’s condition. 

 

Rob Capra, University of North Carolina, Chapel Hill 

Title: System Support for Collaborative Information Seeking 

In collaborative information seeking, collaborators not only conduct searches for 
information, but also must coordinate their activities, including planning, communicating 
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results, monitoring progress, creating shared representations of structure, and 
performing synthesis of findings (Morris & Teevan, 2010; Poltrock et al., 2003). Prior 
research on collaborative search has investigated systems that help groups 
communicate and coordinate activities during collaborative search. In this short talk, I 
will discuss several ways that systems could provide more "structural" support for 
collaborative search. Explicit system support for shared, modifiable representations of 
task and results structure could help teams in planning, searching, and sensemaking 
during a collaborative search process. This structure could also be leveraged by search 
algorithms to present results that match particular sub-goals. My goal is to present ideas 
that will generate discussion at the workshop. 

 

Kaitlin Light Costello, University of North Carolina, Chapel Hill 

Title: Collaborative crosschecking: Patients teaching patients how to evaluate health 
information in online support groups for chronic kidney disease 

Patients living with lifelong health conditions often search for information about their 
health throughout their illness trajectory (Johnson & Case, 2012). Many patients 
diagnosed with chronic conditions are increasingly turning to the Internet for health 
information (Fox & Duggan, 2013), where they may encounter online support groups 
[OSGs] dedicated to their chronic condition. In OSGs, patients routinely exchange 
information and social support with one another as they come to terms with their 
diagnosis, make treatment decisions, and learn what to expect as their illness 
progresses. Healthcare providers are often concerned that patients will find 
misinformation both in OSGs and on static websites, and they may even deter patients 
from using the Internet as an information source because of concerns about credibility 
(Chung, 2013). In OSGs, misinformation is often corrected relatively quickly by other 
users (Esquivel, Meric-Bernstam, & Bernstam, 2006).  

However, my research suggests that users do not merely correct misinformation when 
they encounter it in an OSG. Participants in a recently completed two-year grounded 
theory study examining the information behaviors of patients diagnosed with chronic 
kidney disease [CKD] in OSGs attempt to teach other users how to evaluate the 
credibility of health information posted in OSGs when they encounter misinformation. 
This is a process that I call collaborative crosschecking. Crosschecking is common 
among my participants, and occurs when one person consults multiple sources of 
information in order to verify information. Collaborative crosschecking, therefore, is a 
collaborative information literacy practice whereby users attempt to teach other users 
how to verify information by sharing their own crosschecking techniques. That is, my 
participants do not simply correct misinformation when they encounter it in OSGs: they 
walk through their own evaluation process in an attempt to teach others to evaluate the 
trustworthiness of information. This often results in additional users adding their own 
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sources and giving their own tips for crosschecking. Interestingly, my participants tell 
me that they are careful when they engage in collaborative crosschecking: they use 
gentle language, remind users that "everyone is different" and that not all information 
about CKD applies to everyone, and often provide multiple references to back up their 
claims.  

Collaborative crosschecking serves multiple functions: it refutes the misinformation from 
the original post, offers evidence supporting the correct information, and fosters an 
understanding of how to evaluate information by offering clear instructions. This 
collaborative information literacy practice likely extends beyond the health domain. For 
example, it is similar but not identical to the "call and avalanche" pattern of receiving 
answers to questions in online forums for massively multiplayer online games (Martin & 
Steinkuehler, 2010). Additional research is necessary to determine whether 
collaborative crosschecking occurs in other domains. Further research must also 
explore the effectiveness of collaborative crosschecking in disseminating information 
literacy skills and in correcting misinformation. 
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Jeremy Pickens, Catalysts Inc. 

Title: Task-Contrained Collaborative Information Seeking 

In information seeking, when collaboration is implicitly moderated the range of design 
patterns around collaborative activities is limited. However, when collaboration is 
explicit, a wider range of possibilities opens up. When two or more searchers 
collaborate on a task, roles do not necessarily have to be symmetric. Well-known role 
asymmetries include different levels or types of expertise and different levels or types of 
search activity. However, it is often assumed that the information need itself is 
symmetrically shared, that all collaborators have equal stake in the task, even if their 
roles in supporting that need differ. For some domains, such as families deciding to 
make large purchases or friends traveling together, this need symmetry assumption is 
not unreasonable. However, in certain professional domains such as law, the needs 
themselves are not always jointly negotiable between collaborative partners. Instead, 
one collaborator will define the need and the remaining collaborators are charged with 
the task of supporting that need. Information needs may evolve as learning takes place 
over the course of a collaborative session, but due to the professional nature of that 
task, ultimately approval of that evolving need may only be approved by certain 
collaborators. In such domains, it is an open question as to how collaborative systems 
can best support team activity, a question that we hope to discuss at the workshop. 

 

Roberto González-Ibáñez, Universidad de Santiago de Chile 

Title: Affective Dimension in Collaborative Information Seeking 

Emotions and other affective processes have long been considered essential elements 
in people’s lives. Despite emotion research conducted in different domains, little is 
known about the role of the affective dimension in the information search process of 
teams. Researchers have shown an active role of affective processes such as feelings 
and emotions in individual information seeking, however such findings do not 
necessarily apply to collaborative settings. This talk is aimed to reflect about the 
importance and challenges of research on the affective dimension in collaborative 
information seeking (CIS). To achieve this goal the talk is structured in three parts. First 
of all, an overview of the relevance of the affective dimension is provided. Second, 
some key findings from research on the affective dimension in individual information 
seeking in general, and CIS in particular are presented. Finally, research approaches, 
challenges, and ethical aspects in this type of studies are discussed. This talks hopes to 
encourage CIS researchers to explore the affective dimension in their studies, formulate 
new research questions and hypotheses, and share their findings with the community. 
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Daqing He, University of Pittsburgh 

Title: Context-Sensitive Supports for Collaborative Information Retrieval 

This brief talk presents our recent efforts on exploring the effectiveness of various 
search contexts in supporting collaborative information retrieval (CIR). We are 
particularly interesting in comprehending the unique search contexts available in CIR. 
Therefore, we examined the effectiveness of the search context drawing from not only 
the user’s own search history, but also the partner’s search history, as well as the 
team’s explicit collaboration behaviors their chats. Our results demonstrate that context-
sensitive CIR has its own uniqueness in considering the user’s own and the partner’s 
search history, but more importantly it can draw various contributions from the chats 
between team members. 

 

Simon Knight, Open University, UK 

Title: Collaborative Information Seeking Tasks as Complex Performance Assessments 

My work has focused on the development of 2 (CIS) tasks Collaborative Information 
Seeking, and Collaborative Multiple Document Processing for the purposes of 
developing a performance assessment for higher-level literacy. The research uses the 
Coagmento (http://coagmento.org/) browser addon in a novel, and large scale, context. 
Students were asked to work in pairs to write summaries of ‘the best supported claims’ 
regarding a contested-scientific issue. Analysis focuses on the relationship between CIS 
processes and learning outcomes. 

 

Christopher Leeder, Rutgers University 

Title: Library research as collaborative information seeking 

Today’s students are accustomed to collaborative information behavior, with group work 
being a common requirement in educational settings. This talk presents the results of a 
study students conducting collaborative research using library resources. Participants 
used the Coagmento (http://coagmento.org/) collaborative search system in a library lab 
while working on a class assignment. The results demonstrate that there are benefits 
and drawbacks to collaborative information seeking. Findings showed that students 
working collaboratively found more useful sources and achieved greater information 
coverage, while individuals showed better results for query effectiveness and amount of 
relevant sources. Challenges that students face when conducting library research were 
identified. The findings of this study offer suggestions on how to support group work, 
and how collaborative search systems can address the challenges faced by students 
doing group work using library resources. 
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Javed Mostafa, University of North Carolina at Chapel Hill 

Title: Collaborative Search Challenges for Adaptive and Personalized Search for the 
Elderly 

Health information seeking, broadly, is one of the most popular usages of the Web 
(http://www.pewinternet.org/fact-sheets/health-fact-sheet/). In consumer-oriented health 
information seeking research there is a lack of attention to information seeking 
challenges that elderly users face. While seeking health information online, elderly 
users often involve and depend on other "co-consumers" of such information, 
particularly their caregivers and their physicians. Caregivers or physicians sometimes 
find themselves in the role of search result "interpreters", whereby they have to explain 
the search output or suggest improved search strategies. It is not uncommon for 
caregivers or physicians, on occasion, to engage in searching on behalf of elderly 
users. There is currently very little understanding of the dynamics of such collaborations 
in information seeking and consequently it is even rarer to find any search tools and 
systems designed specifically for such collaborative usage. 

For the past 15 years or so, we have investigated a variety of different dimensions and 
challenges associated with personalized information retrieval. With the focus on 
delivering timely and highly accurate search results, we developed techniques and 
systems for content representation, profile acquisition, and interaction designs. One 
major area we investigated is machine learning approaches for combining cumulative 
knowledge from user profiles in collaborative or social information retrieval 
environments. Identifying interest profile similarities in social (networked) environments 
can be useful for a wide variety of purposes, for e.g., to address "cold start" challenges 
in profile acquisition or to discover cohorts of users that share interest in topics of 
mutual interest. Among many techniques we applied, a primary one we employed 
involved multi-agent learning to support personalization among groups of users. 

Recently, we started exploring the problems associated with serving elderly searchers’ 
needs by using a similar multi-agent paradigm. The vision is to acquire a set of three 
profiles, i.e., a profile-triplet, one for the elderly end-user, one for the caregiver, and one 
for the physician. The initial data for the profile-triplet is acquired from the context of an 
electronic health record, which represents the general health profile of an elderly 
patient. The subsequent step then is to apply machine learning approaches to 
adaptively update these profiles and combine the critical information in them to support 
a single user’s personalization needs in an ongoing way. We recently started exploring 
a research collaboration with Dr. Phil Sloan, currently the Director of Program on Aging, 
Disability, and Long-Term Care. Dr. Sloan and his team developed a knowledge 
resource, called the Alzheimer’s Medical Advisor (http://alzmed.unc.edu/), for serving 
information needs of caregivers who support elderly patients suffering from dementia. 
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Two key goals of the collaboration are: 1) Develop intelligent, multi-agent 
personalization techniques that combine the information needs of patients, caregivers, 
and physicians to improve the quality and effectiveness of the information delivered and 
2) Create theoretical frameworks and models that can improve our understanding of 
collaborative search, particularly as it pertains to consumer-health information seeking.  

My interest in joining the workshop is to share some early conceptualizations of 
collaborative search challenges in the health domain, gather feedback and insights on 
possible directions for personalization approaches for collaborative search, and 
contribute toward continued development of the broader area of collaborative search 
through new initiatives, programs, and identification of funding sources. 

 

Douglas W. Oard, University of Maryland 

Title: Collaborative Cross-Language Search 

In this talk, I will briefly review what little we know about collaborative Cross-Language 
Information Retrieval (CLIR), with an eye towards starting a discussion about a research 
agenda. To the usual list of talents that are distributed unevenly across a population of 
searchers (e.g., search strategies, domain expertise, and prior knowledge), 
collaborative CLIR adds language expertise. I will begin by reviewing a project on 
collaborative translation in which people with complementary language skills (one 
knowing the source language, the other the target language) worked together (with 
system assistance) to produce translations. I’ll then briefly describe one session of a 
larger user study in which we sought to enhance recall, a challenge that is somewhat 
more difficult in CLIR than in monolingual settings, by reassigning low-yield topics to 
searchers who might bring different search strategies to bear. Drawing on this 
experience, I’ll then step back to say a few words about what makes the CLIR setting 
different, and how those differences might help to inform the research agenda for 
collaborative information retrieval. 

 

Soo Young Rieh, University of Michigan 

Title: Evaluation Measures in Social Search 

The Interactive Information Retrieval research has used a large number of evaluation 
measures including relevance, utility, efficiency, user satisfaction, and usability. In this 
talk, I propose to develop a set of evaluation measures to be used in social search that 
were derived from two empirical studies conducted in work places and social Q and A 
services. Four basic categories of measures will be discussed: performance measures, 
informational outcomes, social outcomes, and user experience. To measure 
performance, in addition to traditional criteria such as recall and precision, metrics for 
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information diversity can be developed. The category of informational outcomes 
includes measuring information quality based on comprehensiveness, novelty, 
trustworthiness of information. The category of social outcomes refers to users’ 
appreciations of other people’s attempt, effort, responsiveness, and understanding of 
information needs. The category of user experience includes subjective assessment of 
overall search experience such as feeling of time was well spent, increased certainty in 
the problem, and perceived learning of new information. The future directions of 
developing and testing evaluation measures in social search will be also discussed. 

 

Chirag Shah, Rutgers University 

Title: Social and Collaborative Information Seeking (SCIS): Space, Time, and Beyond 

Space and time are considered to be the most defining characteristics of classifying 
various collaborative and social activities. I will talk about new knowledge concerning 
these two important dimensions when it comes to SCIS tasks and how we obtained it. 
Specifically, I will outline various lab and field studies we have conducted to learn about 
different trade-offs we observe in people working in co-located vs. remote conditions, 
and people working synchronously vs. asynchronously. In addition, I will talk about the 
roles of other important dimensions in SCIS that we have identified: communication, 
awareness, affects, and group sizes. I will also allude to the connections between S and 
C elements of SCIS. 

 

Aiko Takazawa, UIUC 

Title: Social and Collaborative Information Seeking 

Seven Japanese women living in Finland became leaders of a self-organized 
humanitarian aid group in response to the 2011 Great Tohoku Earthquake and Tsunami 
disaster in Japan. The way this group managed to send bulks of baby formula from 
Finland to Japan is a fascinating case to study for holistic understanding of how people 
collaboratively search, use, and seek information in the use of available technologies. 
Since this group emerged in a natural setting mediated by social media without being 
guided through an established affiliation among participants or managed by an outside 
source, its emerging process of becoming and being a group provides deep insights into 
the substantive context for intertwined, various kinds of both individual and collaborative 
information activities. I claim that such messiness in the present case represents the 
reality of ordinary people living in this present ICT-mediated environment, although what 
the group ended up doing transcended the ordinary. From a broad perspective, this 
case demonstrates the potential for expanding existing concepts relevant to Social and 
Collaborative Information Seeking research by looking at its gradually constructed 
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information needs, resulting from browsing in social context, serendipitous searching, 
and collaborative learning. 

The present case’s information activities are situated in its particular circumstances as 
those concerned individuals shared a vague aspiration and expressed with a strong 
compassion for offering meaningful aid directly and immediately to the victims of the 
2011 national crisis in Japan. A loosely formed assemblage of like-minded individuals 
started conversing on social media spaces, and their "conversations" were carried out 
on different platforms involving both digital and physical spaces. Moreover, a number of 
other processing activities (or steps) were necessary in parallel in order to implement 
the idea of sending the baby formula, for example: the correspondence and reporting 
about the local transport (e.g. talking to FinnAir Cargo), the coordination of tasks and 
procedures, the fundraising and procurement of the baby formula, the preparation for 
the exportation of emergency food rations, and the packaging and loading work. How 
the TTJ evolved and completed six shipments of 12,000 cartons of formula in a timely 
manner draws an analogy of the reality of how information activities evolve in social 
contexts and becomes powerful; how people engage in collaborative information 
seeking and search even without knowing a particular need of information. 

Using the publicly available data, particularly the group’s Twitter activity and weblog, as 
well as interview data from few participants, I am currently trying to identify basic 
features that explain how indirect, opportunistic collaboration among like minded 
individuals shaped as they worked on unstructured information tasks situated in social 
technologies. In this workshop, I would like to discuss how to make sense of social data 
drawn from a microcosm case study. I want to understand how ordinary people, 
information, and technologies interact and how their intertwining social and collaborative 
information activities enable them to find a way that brings meaningful 
accomplishments. 

 

Sandra Toze, Dalhousie University 

Title: Exploring the Group within Social and Collaborative Search 

Within social and collaborative search the "Group" represents a unique level with 
specific attributes (interaction, interdependence, awareness and shared understanding) 
that need to be better understood and supported. To address this gap my research has 
focussed on understanding and modelling information needs, seeking and use at the 
group level. For my dissertation research I collected longitudinal data from seven 
student groups working on multiple tasks over time, and used a structured task analysis 
to deconstruct when and how a group 1) identifies information needs 2) satisfies these 
needs through seeking through various channels, and 3) how a group collectively uses 
this found information to solve problems, make decisions and generate something new. 
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To ensure motivated participants, the student groups I recruited completed class based 
assignments that were independent of my research and represented a significant part of 
their final class grade. Data collected included 60 hours of video and log files, from 25 
different group sessions. This longitudinal data collected is unique within the field of 
group research. The naturalistic lab study method addressed a key methodological 
challenge of studying groups, allowing the complex details of group work to be captured 
as they unfolded naturally over time.  

To guide my analysis I combined a rhythm based model of group task accomplishment 
(Marks, Mathieu, & Zaccaro, 2001) with an information behaviour lens (Choo, 2006; 
Marchionini, 1995; Wilson, 1999) to create an integrative framework. I first analyzed the 
procedural aspects of group work and found that all the groups shifted between three 
phases of group activities: Planning, Doing, and Monitoring. Within each phase I then 
identified and described the elements of a group information process: the information 
tasks, information task goals, information activities, sources, tools, artefacts, roles and 
shifts in participation. Groups looked for information to satisfy eight different goals, 
requiring 19 different information activities, as well as specific sources and tools to 
generate new artefacts. Ten roles were observed within the groups to manage their 
information activities, and participation fluctuated from individual through to the group. 
The relationship between these elements was described. Integrative analysis revealed 
that the student groups did not have good mechanisms for managing information needs, 
and encountered the greatest difficulties trying to use information collectively. 
Additionally challenges when searching together were identified. 

Based on the findings of my research I made recommendations for tools and processes 
to facilitate more effective group work. My definition and conceptual model of Group 
Information Process extends our understanding of information behaviour within groups, 
and provides a base that can be used to ground further research. In addition, and of 
particular interest for this workshop is the richness of my data, the process of analyzing 
complex group data, and the natural lab methodology. These represent new avenues 
for moving the research agenda forward. Currently I am investigating collaborative 
information use in groups by analyzing key moments from the videos using 
conversation analysis to examine the relationship between the information activities and 
the formation of shared understanding. 

 

Michael Twidale, University of Illinois Urbana-Champaign 

Title: Searching for help: how learning technologies involves collaborative search 

As computational and informational resources become ever more abundant, we see 
changes in the way people learn how to use them, adopt, adapt, appropriate, tinker, 
tailor, combine and modify them. Examples include software developers who search as 
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they code, and data scientists going online to get ideas for how best to clean, combine 
and manipulate datasets. However such activities are not restricted to the computational 
elites. Across all levels, tech learning is often both a search and also a social activity, 
synchronous and asynchronous, co- located and remote, with colleagues and strangers. 

Doing this kind of searching as part of technology learning and problem solving 
accentuates particular difficulties in the search process. Various strategies and tactics 
can dramatically improve efficiency, and equally a lack of certain skills the possession of 
certain misconceptions can degrade people’s ability to learn and cope, and even lead 
them to self-define as "not- techie". This raises important implications for design, policy 
and education. 

 

Jyothi Vinjumur, University of Maryland 

Title: Reducing E-Discovery Cost with Collaborative Review Process 

Seeking relevant information and yet protecting sensitive content that could be 
intermixed with relevant information are two different goals, but in certain situations, a 
balance must be struck between the two. One example is, the protection of content that 
is subject to a claim of attorney-client privilege when sharing responsive evidence 
incident to civil litigation, a process called e- discovery. In e-discovery, the use of 
automated retrieval techniques to retrieve responsive evidence have not brought the 
hoped-for cost savings, since attorneys are reluctant to trust automated methods for 
privilege review (example: attorney- client privilege), and therefore frequently advocate 
on manual review on the responsive set. Such manual assessments of privilege require 
expert legal knowledge causing the review procedure to be very expensive. Thus, the 
main question in e-discovery is not just about what the technology is able to do or how 
legal professionals use what we build, but also about how the legal professionals and 
the technology could collaborate to ensure proper production at a proportionate cost. 
Although legal professionals have been quick to embrace technology supported 
retrieval and review techniques, the increasing volume of potential electronic evidence 
that must be reviewed is just overwhelming. Many factors like context, cognition, 
annotator expertise, etc., affect the process and quality of the review process. In 
privilege review task, the nature of the content to be protected can be generally 
unknown to the reviewer in advance or different reviewers may share different opinions. 
In addition to the review complexity, it is not realistic for human reviewers to be infallible. 
The intuition in this paper is that, review process could be effective in time and 
performance as a collaborative task than as a solitary activity. Thus, this paper aims to 
build an interactive web- based system to corroborate the manual review process by 
facilitating explicit collaboration among annotators to review huge masses of electronic 
evidence with the goal to optimize for e-discovery cost (both review and training). In 
order to arrive at high quality and cost effective relevance/privilege assessments, this 
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paper proposes a first step of building a Collaborative Technology-Assisted Review 
(CTAR) tool that can support lawyers to make faster and more accurate judgments 
during review. 

 

Hassan Zamir, University of South Carolina 

Title: Social Searching and Information Recommendation Systems 

I am strongly interested to participate at the Social and Collaborative Information 
Seeking workshop to learn more about how social and collaborative relationships are 
useful in information searching. Currently, I am at the early stage of writing my doctoral 
dissertation that concentrates on usefulness of social media data to recommend right 
information contents to the right users at right time. An active practicum on theories, 
models, techniques and usefulness of social and collaborative search will be very 
valuable to plan and select appropriate methodologies for my research. Apart from my 
dissertation research, I usually conduct investigations in the areas related with social 
media information retrieval. 

Omnipresence of social media tools enable people to produce and reproduce contents 
instantly and share those with the world almost effortlessly. It makes the task of 
information seeking more complex and challenging specially to retrieve relevant items. 
Online social media users actively use various web 2.0 tools to report social crisis and 
events, protests, occurrences, natural disasters, political debates, policy dialogue and 
many more. To ensure quick information retrieval, social media sites adopt user-friendly 
mechanisms such as tagging, organizing topics by trends, searching, categorizing 
contents by general interest based subjects etc. However, information gathering is a 
combined task that requires explicit and implicit collaboration and participation of others. 
Social media tools harness the power of crowds purposefully, which makes the task of 
information recommendation easier and convenient. I have interests to develop systems 
that can recommend information contents to the users based on information available 
on social platforms. Companies like Amazon, Netflix, Pandora etc. are common 
examples that are widely using recommendation methods based on collaborative 
filtering. Applications of recommendations methods have potentials to fit in the libraries 
as well, although patron privacy issues need to be handled carefully. General distance 
computing algorithms such as Manhattan distance, Euclidean distance, Pearson 
correlation coefficient etc. will be helpful to identify similar books or information 
resources and suggest those to library patrons. Similar data mining techniques evidently 
work well with online social media data. Currently I am conducting my dissertation 
research that focuses on social movements tweets with a purpose to examine how 
Twitter can suggest information contents to tweeters. The role of explicit and implicit 
filtering in this context needs to be investigated as well. In the case of Twitter, ‘favorite’, 
‘retweet’, and ‘follow’ information can be utilized to observe explicit behavior of tweeters. 
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Furthermore, implicit users’ behaviors including click through, eye-tracking, information 
generating and sharing behavior etc. can potentially recognize personalized information 
preferences. Eventually, this technique has implications on grouping and referring 
information contents to the users. 

 

Yinglong Zhang, The University of Texas at Austin 

Title: Culture and Trust in Collaborative Information Seeking 

Why do people need collaborative searches? One of the common motivations for 
individuals to use collaborative search is that people trust their friends more than 
strangers. In my prior research, it has been found that people are prone to judge 
information as irrelevant and refuse to use it when they consider it is unreliable. It 
seems that the success of collaborative work is largely based on whether members can 
trust each other in a collaborative group. Culture is one of the many important factors 
that heavily influence development of trust in collaboration. Individuals from different 
cultures can interpret and understand the same problem in a distinct way based on their 
own cultural knowledge and beliefs. The gaps in problem representation can increase 
misunderstanding and conflicts in collaboration, therefore weakening trust among the 
individuals. Aiming to address this issue in a context of collaborative information 
seeking, I am interested in investigating what factors will contribute to the development 
of trust in an intercultural group and how to design collaborative search systems that 
can make people trust each other more. Influenced by theories and methods from 
Human-Computer Interaction as well as cognitive science, I seek to adopt quantitative 
and qualitative methods to address questions of interest. 
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Appendix B: Group Reports 
Edited by Chirag Shah 
 
Group #1 – Contexts for SCIS, Cross-Language Retrieval 
Prepared by Jyothi Vinjumur and Daqing He 
 
The working group 1 discussed several emerging problems that can help to put SCIS 
into real and critical contexts, such as e-discovery, cross-language access to culture 
heritage collections, or military related decision making.  

Research Problems 
The research problems identified include 

1. Where the collaborative is in the search/seeking process?  
2. What is difference between CIR in general knowledge and specific knowledge, 

health, politics, education, legal, scholarly? 
3. How do these levels of collaboration (social context, culture, cross expertise, and 

potential reuse) play in CIS? 
4. What kind of system supports can be developed, evaluated? 
5. Information flow among different components - how to facilitate the flow of 

information? 
6. How to get data set? What could the right dataset, evaluation framework, what 

could be the right dataset? 
7. What kind of basic system components could be? It is related to what we see 

collaborative seeking is, such as social sharing, visualization, sense making, and 
recommendation? 

8. Different expertise - how this can be integrated into the collaborative, not just 
different roles? How to know the expertise? How to evaluate the expertise. Could 
be domain expertise and search expertise? Can we trust the person’s expertise?  

9. Temporal difference, sometime very intensive among different partners, 
sometimes is relatively slow in pace. 

10. How mobile access and multiple types of devices play in CIS?  
 
Then the group worked further on two specific research context. The first one 
concerned collaborative information access in the context of cross-language access to 
culture heritage collections. The other one was on e-discovery.  

Detail Design of Research Projects 
The assumed title of the research program in the context of cross-language access to 
culture heritage collections is “Synchronous Remote Collaborative Cross-Language 
Search for Access to Cultural Heritage Materials by Scholars”.  
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Cross-Language Collaborative Access to Culture Heritage Collection 
In this research program, we assume that there is a centralized hybrid collection of 
culture heritage multiple media documents, which can be books, papers, maps, images, 
video, audio, artifacts, etc. All these documents can be classified in physical content 
(partial metadata-based catalog), digitized content (perhaps with document image 
retrieval) and born-digital content (with full-content search). These documents are 
written in multiple languages with one principal non-English language that covers 85% 
of the collection and 16 other languages for last 15%. 
 
The research questions in this program include 

• How to work together to do better CLIR than one person can do alone? 
• Baseline: fully automatic interactive CLIR with MT 

• How best to use limited access to human “translation” service 
• Translator/Interpreter without (or with) domain expertise 

• Option 1: help craft good queries 
• Option 2: explain what has been found 
• Option 3: Do some translation (for use, for assessment, for tuning 

MT systems) 
• Translator/Interpreter with domain expertise 

• Option 4: assess what’s been found and iterative improve query 
• Option 5: Find documents and then translate them for you 

• How best to communicate with curator who doesn’t know searcher’s language 
• Option 1: Interactive “chat translation” and ability to point 
• Option 2: Limited on-demand machine translation 

 
The different partners can engage collaborative information seeking at various stage of 
the process. These partners can include: 

• Collaborative Search Research Team 
• Information Retrieval Team 

• CLIR system developer 
• Format-specific indexing (e.g., XML, finding aids, OCR, speech) 

• Machine Translation Team 
• Inhat translation developer 
• Document translation grad student 

• UX Developer 
• CL-Coagmento developer grad student 
• User study grad student 

• Domain “Science” Team 
• Historian, History grad students, Archivist 

• Supporting staff 
• Translator, Simultaneous interpreter 
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Group #2 – Contexts for SCIS, E-Discovery (Mitigating the Cost of 
Review in E-Discovery using Collaborative Annotation) 
Prepared by Doug Oard, Jeremy Pickens, Daqing He, and Jyothi Vinjumur 
 
1 Introduction  
In United States, civil litigation is a legal dispute between two or more parties where 
either hold the right to request relevant evidence from each other, a process called 
“discovery.” Traditionally, discovery focused on materials that are paper documents. 
Since most documents today are in electronic format, the meaning of “qualifying 
evidence” has experienced a definitional change over time. The amendments to the 
Federal Rules of Civil Procedure in December 2006 require that the traditional discovery 
process address the discovery of the Electronically Stored Information (ESI). Discovery 
(in the context of ESI called “e-discovery”) poses a multi-faceted challenge to 
information retrieval systems; the need to initially find the evidence that has been 
requested, and among the requested evidence the obligation to identify (to withhold) 
privileged evidence. While the failure to find the requested evidence jeopardizes the 
interests of the requesting party, failure to identify privileged evidence jeopardizes the 
interests of the responding party. Thus the 2006 amendments and its implications on 
the use of Technology-Assisted Review (TAR) in e-discovery (“Rule 26(g)”) have 
compelled litigators to exercise great care in the discovery of the ESI to ensure proper 
production at a proportionate cost. 
 
Costs in e-discovery break down along the following lines: (1) the cost of data collection; 
(2) the cost of data processing, and (3) the cost of review. Since document review has 
been estimated to account for almost 60% of all litigation costs, the current trend is to 
reduce the amount of content that requires manual review. In many large cases, third-
party contractors perform review. The cost of contracted reviewers depends on their 
hourly rate and their review speed, both of which vary with expertise and experience, 
and on how many documents must be reviewed. Hence it is the cost factor associated 
with human review that we seek to optimize using collaboration. 
 
2 Research Questions 
The research objective we discuss here is to reduce the cost of manual review using 
collaboration. We aim to design a Semi-automated Collaborative Technology Assisted 
Review (CTAR) system using algorithmic mediation to gather high quality relevance 
judgments. The main goal of the CTAR system is to support human reviewers annotate 
the documents for relevance and/or privilege. While this support can take many forms, 
we propose to model that support in two steps; (1) By training a document ranker that 
ranks documents in the order in which they should be reviewed and (2) By providing 
system mediated visual clues (by highlighting the features that signify graded 
importance) to the human annotator that indicate the relevance and/or privilege 
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propensities generated by the model. A prototype of the current Graphical User-
Interface of CTAR system is shown in the bottom-left corner of the Figure 1.  

 
 
Thus we categorize the research problem into two modules: (1) Polarity Module and (2) 
Collaborative Module. These modules exhibit a cyclic dependency; that is, the 
knowledge captured due to human interaction in collaborative module is used by the 
polarity module to compute propensity scores and the propensity scores thus computed 
are provided as guidance for annotators during collaboration1. 
 
The Polarity Module investigates the following research question: 
 
                                                
1 Note that propensity scores are computed for individual features in the document while polarity score is 
computed for the document. 
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 RQ1: To what extent can automation accurately determine the  
 factors that could influence relevance and/or privilege? 
 
Rather than engineering an automated classification as the goal, we apply a modest 
step to compute a polarity score for each document. The document polarity score is 
used to filter and determine the order in which the document needs to be reviewed. The 
propensity score of each feature in the document is intended to support lawyers in 
making faster yet accurate judgments by providing the visual clues. The polarity scoring 
technique for each document depends on the individual feature propensity scores. The 
Polarity Module framework is graphically illustrated on the top-right corner of Figure 1. 
 
The Collaborative Module investigates the following research questions: 
 
 RQ2a: Does explicit collaboration between non-expert and expert  
 reviewers reduce the e-discovery annotation cost? 
 
 RQ2b: Does using an expert analyst to perform deep analysis 
 improve system performance? 
 
The Collaborative Module utilizes the document polarity score and the features’ 
propensity scores. Based on the polarity scores, documents that need to be reviewed 
are categorized into three bins; “high-polarity”, “low-polarity” and “intermediate-polarity” 
documents. Documents with high polarity score exhibit features with high relevance 
and/or privilege propensity scores, those with low polarity exhibit low propensity scores 
and those documents with an intermediate polarity score can be considered as the 
border-line document cases which are particularly hard for the classifier to predict. A 
random sample of documents is then drawn from each of the three bins for manual 
review (with high sampling rate for documents in the ``intermediate-polarity" bin). The 
propensity scores of the features in each document provide visual scaffolds during 
review. The principle focus of the collaborative module is to facilitate collaboration 
between annotators (expert and non-experts) and validate the review process. Since 
one of the factors that account for the increase in review cost is dependent on reviewer 
expertise, our approach utilizes utility theory to compute the information gain for each 
reviewer to decide which set of annotations (when used for training) yield better classier 
performance. 
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Group #3 – Health Information in SCIS 
Prepared by Mark Ackerman, Kaitlin L. Costello, and Javed Mostafa 
 
 This group convened at the workshop to discuss collaborative information 
seeking issues related specifically to health. Our research questions mainly focused on 
the temporal, affective, and collaborative aspects of information and information 
platforms/software systems in the health arena. Specifically, we discussed questions 
such as: 

● How do you deal with information needs surrounding co-morbidities? 
● How can we better understand the phases of health – chronic conditions do not 

tend to evolve linearly, but in a more messy fashion? How do we handle this 
within information systems? 

● What happens with respect to information management when people are 
involved with the healthcare system over a long period of time? 

● What relevance cues do patients use to evaluate collaborative health 
information? 

● How is information delivered? What is the role of the intermediary in 
collaborative information sharing (e.g. caregivers, providers). 

● How do we take into account both the temporal and affective aspects of health 
information behavior? 

● What is the interaction between information behavior and relationships with 
people in health? 

● How does health information seeking for patients diagnosed with chronic 
conditions change over time? What other human sources do they engage, when, 
and how? 
 

We also discussed how collaborative information behaviors in health are essentially 
a “wicked problem” – a phrase used to discuss issues that are very difficult to solve 
because the requirements of the solution are constantly evolving over time, and may 
even compete with themselves (Churchman, 1967). We discussed the difficulty in 
operationalizing the problem when it is so complex, and determined that the best course 
of action in the collaborative health information seeking arena is to develop exemplary 
cases in medical collaborative information behavior so that we can generalize and 
characterize tasks. This would allow researchers in the field to work on building 
information platforms and systems geared towards some of the common collaborative 
information-based tasks that occur in health. Therefore, the research question that first 
needs to be addressed is: What kind of cases would be important when developing 
exemplars and test collections for researchers in collaborative health information 
behavior? Based on the research already completed by the members of this group, we 
came up with several ideas while brainstorming: 
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● New diagnosis of a life-changing chronic illness (both stigmatized and non-
stigmatized illnesses) 

● Diagnosis of illness with multiple care or treatment options requiring patient 
decision-making 

● End-of-life and hospice care decisions 
● Patients diagnosed with chronic illnesses making other life decisions (e.g. 

moving to a new city) that impact their health records-keeping and health 
information management 

It is important to note that this list is not intended to be comprehensive. A systematic 
review of the literature on collaborative health information behavior is an obvious next 
step in order to better understand what tasks may be useful to pursue in more depth. 
 We concluded our working group discussions by talking about how difficult this 
problem is – fundamentally, this is a problem that involves a very complex interleaving 
interaction of people and information and the links between and among different actors 
and different information sources. We currently do not have flexible, usable platforms 
that are truly useful for managing the social aspect of health over time. This wicked 
problem moves past data into more conceptual issues: it is not just an issue of creating 
algorithms or wrangling data; it is not just about deploying technical systems: it is about 
how to best leverage the research community to specifically address the sociotechnical 
aspects of health. Health is particularly important as a research area in collaborative 
information behaviors specifically because it is a wicked problem and therefore involves 
a very complicated set of moving targets. We plan to address this more 
comprehensively by creating a review or survey article and perhaps by attracting 
researchers in the area to contribute journal articles on the topic to a special journal 
issue devoted to this fairly intractable social problem of collaborative health information 
behavior. 
 
References 
 
Churchman, C.W. (1967). Wicked problems. Management Science 14(4). 
Doi:10.1287/mnsc.14.4.B141. 
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Group #4 – Learning and SCIS 
Prepared by Simon Knight, Chris Leeder, Sandra Toze, Michael Twidale, and Soo 
Young Rieh 

Key Issues 
One focal interest of the SCIS attendees was the relationship between learning and 
SCIS. SCIS can be thought of from two perspectives in a learning context: (1) searching 
to learn, (2) learning to search. The two might be seen combining, e.g. in information 
literacy contexts where students learn how to find and evaluate high quality content. In 
many cases, students need to learn how to use the (SCIS) tool, but we also might care 
about students finding the answer, understanding the bigger picture, learning to do 
SCIS better, or just engaging in information seeking faster/more efficiently (as an 
outcome of the SCIS).  
 
Some key questions emerged: 

1. What skills help people in SCIS? Which of these are particular to SCIS versus 
other collaborative, or information seeking contexts? 

2. What relationships can we identify between SCIS motivation, and the SCIS 
process/outcome? E.g. personal-health, library-search, college assignment, 
experimental context might lead to differing precision/recall/evaluative needs and 
satisficing/deeper understanding related to it, and varying processes including 
collaboration or information-seeking at varying stages 

3. How do we measure SCIS success, and should it be at the individual or small 
group level (see e.g. Gerry Stahl’s work) 

4. Dimensions of CIS: technologies used; affect, trust, cognition; expertise level; 
roles; motivation; domain expertise v search expertise; output; physical location;  

5. Where does collaborative search happen that we’re not aware of? (What can we 
learn from how they are doing collaborative search?) 

6. Where is collaborative search not happening but it could? And why not? What 
are the barriers? 

7. What are the barriers to learning in SCIS? 
Why does collaborative help learning? Why does collab search help learning? 

a. Externalizing learning - addresses the ‘vocabulary problem’, provides 
diversity of perspective 

b. Makes the search process (and output) an “improvable object” 
c. Because specific contexts are designed to maximize learning (i.e., these 

things don’t just happen by themselves) 
d. Varying contexts, e.g. ‘over the shoulder’ suggestions, versus sustained 

project-based collaboration 
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8. How do we understand the desire to support learning processes alongside 
specific outcomes? E.g. issues around quality v quantity of contribution (some 
people say/do less, but have a larger impact). What processes does SCIS foster 
that are related to learning? 

Themes 
● Learning to search or searching to learn 
● Use of such trails (of experts or earlier searchers) to support learning - what kind 

of visualizations and content support learner understanding and how? Do they 
support learning to search, or searching to learn? 

● SCIS as a context in which to explore information seeking across multiple 
(conflicting?) documents 

● Temporality and the process of learning through searching 
● Complexity of evaluation 

 

Research contexts 
There’s a need to better understand SCIS in formal and informal learning contexts. 
There are likely to be a diverse set of learning contexts in which SCIS occurs - co-
located, remote, asynchronous, synchronous, and combining all of these at various 
stages. We want to understand how SCIS is linked to learning.  
 
● Various methods (lab, field, interview, survey, observation, log data, etc.) could 

be used to understand the processes.  
● To assess outcomes various methods could be used, including: a pre-test, post-

test design; between-group design; concept maps capture structure of 
understanding, subject expert creates exemplar to compare to participants 
outcomes;  

● Various contextual factors might play a role, including: space; time; Common 
ground amongst collaborators; Prior knowledge; Education level (institutional); 
Group size; Resources/Tools; Task difficulty/complexity 

● Task design might be self-directed, assigned, or semi-assigned (e.g. a theme is 
given, but specifics are self-directed) 

● Task topic/structure might be more or less exploratory. Precision oriented tasks 
can still be complex (e.g. Dan Russell’s tasks 
http://searchresearch1.blogspot.co.uk/). Exploratory tasks might involve, e.g. 
researching socio-scientific topics about which there are varying (scientific or 
otherwise) perspectives such as fracking. 
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● We are often interested in processes in SCIS for learning, for example: 
Socialization and communication; coverage/recall/precision; search query 
sophistication (e.g. query depth, query-vocabulary-richness);  

● In some contexts, learners might get most from reflecting on how different groups 
have engaged in the search process, and what they have found. Research could 
explore this reflective-SCIS (e.g. through collaborative sensemaking over search 
trails) 

Education resources  
Resources to support educators using SCIS in their practice, or to support 
learners 
● http://sjgknight.com/finding-knowledge/edusearch-tips/ Some tips (a bit out of 

date now) 
● http://agoogleaday.com - moderately complex precision oriented tasks 
● http://searchresearch1.blogspot.co.uk/ - complex precision oriented tasks 

 

Software resources: 
● http://coagmento.org 
● http://trailblazer.io/ 
● https://addons.mozilla.org/en-US/firefox/addon/mywebsteps/  
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Group #5 – Exploring Search Trails as Learning 
Prepared by: Rob Capra, Simon Knight, Chris Leeder, Sandra Toze, Michael Twidale, 
and Soo Young Rieh 
  
This group discussed the potential of studying search trails as a method of student 
learning of search skills and domain knowledge. Two main questions emerged: what 
are the potential uses of search trails, and what are benefits to others? 
  
A search trail is a record of an individual’s actions and interactions during a search 
session, which can include the search terms entered, pages visited, and paths 
traversed. Search trails can be explored either through server log data or through 
visualization of the trail. One example of search trail visualization is the Trailblazer 
plugin (in beta at www.trailblazer.io) that displays a search trail as a network of nodes, 
representing both queries and pages visited as nodes connected by lines. These trails 
can be branching, iterative, recursive, and complex. 
  
The group discussion identified possible benefits of exposing students to search trails. 
Viewing previous search trails could demonstrate to students that search is a complex 
process with skills that can be learned and improved. Exposure to multiple search trails 
on the same topic could help address the common misconception that there is one 
“right answer” to questions and demonstrate that different search trails produce different 
results. Instead of satisficing with whatever result they find first, or simply starting over 
when they do not find an answer, search trails could give students a sense of search as 
an iterated, continuing process. This could motivate students to learn about the search 
process itself rather than focusing solely on an answer. Students could gain an 
understanding of the fact that if you learn to search better, you can be more efficient, 
searching faster, and finding better results. 
  
Another potential benefit is that students could learn why experts continue past an initial 
result, demonstrating how experts evaluate credibility and trustworthiness of sources. 
The implicit knowledge that experts possess about both search and knowledge domains 
could be made explicit by reviewing their trails. 
  
Visualization of search trails could help clarify students’ conceptual understanding of the 
process of search and encourage reflection on their search skills. This could help 
develop metacognition that could be applied in future searches. Such metacognition 
could also be used to understand a concept space, and assist in sensemaking. 
  
Search trails could be used as an explicit resource for teaching, focusing what people 
learn from reviewing trails, both as learning to search and learning domain knowledge. 
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Some previous work in this area was discussed. Ryan White and his colleagues [2, 3] 
have conducted large-scale analysis of user search data and looked at the information 
content of “scenic routes” rather than simply jumping to an answer. Rob Capra and his 
colleagues [1] conducted a lab study and found that people made use of search trails in 
different ways for different task types. For complex tasks, participants described using 
the trails to find new information, and for less complex tasks they described using the 
trails to confirm information had already found. Dan Russell (Google Search Education) 
encourages users to share their trail in finding solutions to challenging questions. 
  
Some suggestions for potential research studies in this area include: 
  
● Show partially completed trails and ask students how they would get to a result 
● Record search sessions and use think aloud to understand how and when 

subjects used a search trail 
● Curate an annotated set of good and bad trails 
● Build a set of alternative trails on one concept or topic 

  
These potential studies can balance individual vs. social search. Study participants 
could search individually, and then come together to view the group’s results, 
comparing and reflecting on differences and similarities. Studies could also follow the 
classroom instruction model of “think/pair/share” by searching first as individuals, then 
comparing results with a partner, and reporting on their discussion to the larger group. 
This research would measure the outcomes by evaluating what students learned from 
exposure to the search trails, and how much their search and/or domain knowledge 
increased. 
  
Some issues were identified with using search trails to investigate student learning. 
Learning is notoriously difficult to measure, and it is difficult to control for prior domain 
knowledge that will influence learning outcomes. Search tasks in these studies cannot 
be simply fact finding but involve topics that require searching beyond just answer 
finding. It may also be difficult to identify what are “good” search trails to use as 
examples, given different skill levels and domain knowledge. 
  
These potential benefits and issues should be explored through further research. There 
has been limited work investigating the area of using search trails to investigate student 
learning, and there are great opportunities for new research. 
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Group #6 – How to Evaluate SCIS Systems 
Prepared by: Roberto González-Ibáñez, Aiko Takazawa, and Yinglong Zhang 
 
Group 6 started with a general discussion about different research problems involving 
social and collaborative information seeking (breakout session 1). This discussion was 
followed with a brainstorming on how to evaluate knowledge change as a result of 
collaborative information seeking (breakout session 2). Note that in the two breakout 
sessions different people participated in the discussion. 
 
Below a list of the research questions that were formulated during the first breakout 
session and a study design to approach a particular question involving CIS and 
learning.  
 
Research Problems 
 

1. How do you tease out the influence in collaborative encounters? How much 
influence do  

2. Individual people, system components, have on encounters? Can we tease out 
the effect of that influence? 

3. What elements of collaboration are ephemeral and can’t be captured by 
systems?  

4. Can we design for spontaneous collaboration systems for serendipitous 
encounters? 

5. Does being able to tease out influence even matter in collaborative information 
seeking? 

6. What cues do people use in assessing credibility or relevance (of the system? of 
other people?) in CIS? 

7. What are the contexts or scenarios where we can create tools for support of 
CIS? With systems what are contexts where we CANNOT support CIS? (Are 
explicit tools always possible or even desirable?) 

8. How can lightweight, flexible tools for collaborative info behavior behaviors? 
Does everything have to be a heavyweight “system”? 

9. What role does distance (geographical, cultural, affective, experiential, etc.) play 
in collab info behavior? 

10. As researchers, what practical issues in CIB can we tackle in the next 13 years? 
11. What affordances should be built into CIB systems? 

 
Study Design (CIS and learning) 
 
Objective: study relation between CIS and learning - in particular knowledge change. 
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Research questions:  
1. To what extent learning occurs as a result of information seeking? 
2. To what extent, if any, collaboration in information seeking contributes to 

learning? 
 
Methodological approach: Mixed Method approach 
 
Study type: Lab study (or bringing the lab to the classroom) 
 
Specific research methods: 
 

1) Interviews (Individual and Group) 
2) Observational Research 
3) Surveys/Standard Instruments 
4) Log data 

 
Study Design: Pretest-Posttest design 
 
Test instrumentation: It could be an exam 
 
Conditions: Individuals (as baseline) and Groups 
 
Variables to control: Space, Time, Common ground, Prior knowledge, Education level 
(institutional), Group size, Resources/Tools, Task difficulty/complexity 
 
Task: Research on a topic (e.g.: first order equations), define it, explain it, and then 
apply it. 
 
Target population: Students 
 
Experimental design: 
 

1) Individual Pretest      
2) Perform Search Task    
3) Individual Posttest 
4) Presentation (define-explain-apply) 
5) Follow-up Interview 

 
 


