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Introduction.Collaborative Information Seeking is a common practice for solving complex tasks.
In distant collaboration scenarios, system support is necessary to carry out the process efficiently.

 Methods. The paper presents research on roles for distant collaborative search to contribute to the
efficiency of the teams and raise group awareness. This is done via two field studies and by
applying a mixed methods approach.

 Analysis. The analysis shows some noticeable indications for search actions specific for certain
groups of participants.

 Results. The integrated interpretation of the data led to the development of five different role
patterns: Facilitator, Observer/Editor, Implementer, Pathfinder and Compiler.

 ConclusionThe findings can help to support distant collaboration by making it more efficient and
effective and raise users’ satisfaction. Further studies are planned to test the findings in
quantitative approaches.

 

 

Introduction

Most of us already encountered situations where we had the need to search with others.
The beginning of a joint research project, for example, is often marked by a phase of
collaborative search to develop a common understanding of the field. As long as the
participants have a shared goal and symmetric benefits this form of mutual search is called
collaborative information seeking (Shah, 2010) or short: CIS. The following article
describes our research with the goal to enhance the user’s efficiency and satisfaction by
developing roles for CIS.

Background and related work

CIS can be defined as the ‘activities that a group or team of people undertakes to identify
and resolve a shared information need’ (Poltrock et al., 2003, p. 239). Especially when
tasks are too complex to be solved by an individual, it is beneficial to collaborate (Shah,
2010). Several research projects addressed collaborative search in science, e.g. Hyldegård
(2006), Haseki, Shah and Gonzales-Ibanez (2012), Vick, Nagano and Popadiuk (2015) or
Leeder and Shah (2016).

In distant collaboration, the use of systems which help to carry out the process efficiently is
necessary. One relevant aspect in the design of those systems is awareness. In the given
context especially group awareness is relevant, which refers to ‘the knowledge and



3/15/2019 Role-specific behaviour patterns in collaborative information seeking

http://informationr.net/ir/24-1/isic2018/isic1831.html 2/9

perception of behavioral, cognitive, and social context information on a group or its
members’ (Bodemer and Dehler, 2011, p. 1).

The concept of awareness was investigated in a variety of research studies, e.g. Gutwin and
Greenberg (2002), Kirschner, Kreijns, Phielix and Fransen (2015), Miller and Hadwin
(2015). Shah and Marchionini (2010) researched the relevance of awareness for CIS, based
on the tool Coagmento (Shah, 2010). Despite the fact that a variety of systems exist to
support CIS they are, according to Morris (2013), underused. One reason could be that
relevant aspects of awareness are missing.

Roles of users

Heinström (2002) researched the influence of personality on roles for individual
Information Seeking (IS). In the context of collaborative search, Pickens, Golovchinsky,
Shah, Qvarfordt and Back (2008) introduced roles that either place emphasis on expertise
or on the way to perform a search. Soulier, Shah and Tamine (2014) used a so called user­
driven system­mediated approach for mining those roles and improving search
performance. In an additional study, Tamine and Soulier (2015) researched the impact of
prior assigned and fixed roles in contrast to spontaneous roles, which emerge during the
search process. Further they concluded that roles might shift during the search sessions.
Those roles are suitable for the context of individual search or Collaborative Information
Retrieval. In (long term) CIS, where the search is usually embedded in a more
comprehensive work-task (Hansen and Widèn, 2016) roles are needed which include
search performance as well as team behaviour.

While little research was done on roles for collaborative search, other disciplines dealt with
this subject, e.g. in the context of collaborative learning (e.g. Kollar, Fischer and Hesse,
2006; Weinberger, Ertl, Fischer and Mandl, 2005). Strijbos, Martens, Jochems and Broers
(2004) researched the effect of functional roles on group efficiency in small groups and
came to the result, that those roles can increase students’ awareness of collaboration. A
frequently used role model which was evaluated in several studies (e.g. Aritzeta, Swailes
and Senior, 2007) was developed by Belbin (2010a; 2010b). He initially developed eight
team roles, which are mapped to three categories. Thinking roles (plant and monitor
evaluator) are mainly focussed on knowledge specific processes. Social roles (co­
ordinator, teamworker and resource investigator) are interested in social aspects. Action
roles (shaper, implementer and completer­finisher) push action during collaboration. To
be able to measure the role a person occupies, Belbin developed the Team Role Self
Perception Inventory (TRSPI).

Methodological approach and experimental process

Based on the state of the art, the following research question was developed:

RQ: Which role­specific behaviour patterns can be examined in the context of CIS?
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In order to consider as much of the users’ behaviour as possible, a field study based on a
mixed methods approach was selected. It incorporates the recording of the interaction with
a search system, a questionnaire and group interviews. The questionnaire is mainly based
on the TRSPI-8 instrument (Belbin 2010a; 2010b). For analysing the search process, the
system SearchTeam was used (the tool SearchTeam is available online at
https://searchteam.com). In SearchTeam each team owns a SearchSpace to save results,
e.g. in form of links, to post comments and to communicate via an integrated chat. It is also
possible to generate files for saving information, e.g. according to sub-tasks. The interviews
were set up as semi-structured group interviews (Przyborski and Wohlrab-Sahr, 2014,
p.126f).

The experiment was carried out in two studies with n=34 students as participants. The
teams with two to four members had to complete complex tasks over a period of two weeks.
Both studies took place in Information Science classes while participation in the
experiment was on a voluntary basis. After finishing the task and filling out the
questionnaire, the teams were asked to attend the interviews.

Analysis

The following subsections provide the data analysis for each instrument, followed by an
integrated interpretation.

Analysis of the TRSPI

The analysis of data conducted with the TRSPI follows a standardised procedure. The
participants have to distribute points to statements which represent their behaviour best.
The highest score represents the primary team role. In rare cases, one person scores the
same for two patterns and adopts two primary roles. Due to the fact that the surveyed
teams consist of small groups the analysis is based on the categories social roles (SR),
thinking roles (TR) and action roles (AR). In table 1, an overview of the allocation of team
role categories in the study, the percentage in relation to the number of test participant and
to the number of team roles is given.

 
Table 1: Proportion of role categories

identified in the study (Total), in relation
to the number of test participants (% TP)
and to the number of detected team roles
(% TR). One participant scored the same
for two role categories. Accordingly, the

number of team roles in the study is
raised by one compared to the total

amount of test participants.

Role
Category Total

% TP
(n=34)

% TR
(n=35)

Social
role 10 29.4 28.6

Thinking
role 5 14.7 14.3

Action
role 20 58.8 57.1
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Analysis of the system interaction

The analysis of the system interaction was carried out by a quantitative approach and
includes all data the teams produced during their interaction with SearchTeam. For each
person we counted the amount of generated files and chat messages, the number of posted
links as well as the amount of comments. These scores were allocated to the team roles and
to the categories SR, AR and TR. An overview is given in table 2.

 
Table 2: Overview of the interaction with the search
system used in the first study (Study 1), the second

study (Study 2) and for both conditions (Total).
Given is the total amount (n) and the mean average
(x̄), as well as the mean average system interaction

according to the categories Social Roles (SR),
Thinking Roles (TR), and Action Roles (AR).

Links Comments Files Chat
Messages

Study
1 n 191 120 28 416

Study
1 x̄ 10.5 6.3 1.5 21.9

Study
2 n 155 73 22 54

Study
2 x̄ 10.3 4.9 1.9 3.6

Total
n 346 193 50 470

Total
x̄ 10.2 5.7 1.5 13.8

SR x̄ 7.7 5.6 1.4 3.1
TR x̄ 8.4 9.2 0.2 8.0
AR x̄ 12.5 6.1 1.8 20.0

Analysis of the group interviews

The group interviews were analysed based on the qualitative content analysis (Mayring,
2015) regarding collaboration specific categories. One category targeted the issue of roles
which were associated with a leading or organizing position. All teams with more than two
members, except one team in the first study, reported that one person was responsible for
the process. In most of the cases this individual also established the SearchSpace.

Interpretation and discussion of “social” related roles in the study

Ten participants (29.4%) fall in the category social roles (SR). By looking at the system
interactions the notion emerges that those roles do not show striking activities regarding
the average number of interactions (table 2). The low amount of chat messages for SR (x̄ =
3.1) is surprising since those role category is mainly associated with social interaction. The
mere system interaction could not provide specific patterns for SR but the analysis of the
interviews shows some interesting hints. Noticeable are repeated statements showing



3/15/2019 Role-specific behaviour patterns in collaborative information seeking

http://informationr.net/ir/24-1/isic2018/isic1831.html 5/9

support of the team. For instance, a test participant in the second study explained to her
teammate a certain tool used during the process. In one group a conflict occurred. The
individual associated with a SR, highlighted that it was necessary to talk about the situation
because it helped to know which attitude towards collaboration the team members had.

In sum, SR primarily have a supporting function and mainly take the tasks which are still
open, e.g. adding links when further results are necessary. The interview data shows that
SR have the tendency to smooth conflicts in the team. Accordingly, we choose the
term facilitator for this role because it includes both, a supporting as well as a moderating
function.

Interpretation and discussion of “thinking” related roles in the study

Five individuals (14.7%) with a TR could be identified. It is striking that TR never
established the SearchSpace or were associated with a leading or organising position in the
team. Just one file (x̄ = 0.2) was generated by a TR.

Noticeable is the number of comments for this role category (x̄ = 9.2) compared to the total
amount (x̄ = 6.4). Those comments show that TR review the documents linked by team
members and provide statements in regards of their usefulness. Furthermore, the
interviews show hints on analysing team specific aspects. A participant in the first study
who is associated with a TR mentions that she knows where her teammates have their
strengths and weaknesses and accordingly, who is able to solve which sub-task. In the
second study, another test subject who takes a TR says that she has the ambition to analyse
her teammates’ approach of working and to adapt to it.

Based on the mean average system interaction it could be assumed that TR are simply less
engaged. But the noticeable number of comments proves that these roles are committed to
collaboration. Even if participants with a TR produced fewer results they are valuable for
the team because they observe, edit and analyse the results and the team itself.
Accordingly, we choose the name observer/editor for this role pattern.

Interpretation and discussion of “action” related roles in the study

20 participants (58.8%) are associated with an AR. According to differences and
similarities in their behaviour, we identified three different role patterns for AR.

The first one, pathfinder, takes implementer or shaper as primary role. Seven of the eight
persons associated with organising or leading the process are related to this role profile. Six
of these participants established the SearchSpace for their group. Pathfinders created 19
(63.3%) of the 30 files in the sample what is, according to the interview data, associated
with sub-task organisation. They mainly show action during the beginning of the process.

The second one, compiler, is based on Belbin’s completer­finisher. In contrast
to pathfinders, they especially take action during the last process steps. Both compilers we
could identify took care for finishing the task on time by handing in the final result.



3/15/2019 Role-specific behaviour patterns in collaborative information seeking

http://informationr.net/ir/24-1/isic2018/isic1831.html 6/9

Furthermore, two groups mentioned that the specific members merged the results found
by the team and compiled them to a presentation. One compiler said in the interview that
she likes to be responsible for organisation and prefers to be the one who takes care for
deadlines.

By analysing the remaining twelve AR, we decided to leave out the ones which reported
that they had no organising person. Seven participants in this category were left, whereof
six occupied implementer as primary team role. Accordingly, we named this
role implementer. Implementer neither established the SearchSpaces, nor handed in the
presentation. They do not show noticeable high or low interaction values (table 2) but still
take part in all aspects of collaboration and support the search process.

Conclusions

We presented a mixed-method approach for analysing collaborative search behaviour with
the goal to develop roles. In the given context, we could identify five
roles: facilitator, observer/editor, pathfinder, compiler and implementer. Those roles
execute different steps and show specific behaviours during collaboration. Findings
on pathfinder and compiler indicate that a certain role pattern is not necessarily applied
during the whole process: while pathfinder takes a leading position at the beginning of the
process, compiler takes it at the end.

It is necessary to note that the sample for this study was relatively small (n=34). Therefore,
we plan to test the statistical evidence with a larger sample in a quantitative study. Further,
the roles are limited to the domain of science and the context of student’s collaboration. In
future studies we plan to survey the applicability to other domains and collaboration
contexts.

Furthermore, it would be interesting to research the influence of the roles on effectiveness,
efficiency and satisfaction during CIS. For this purpose, it would be necessary to develop an
instrument which allows analysing the roles prior to collaboration and making them
transparent to the team.
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