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Foreword

Now, it is probably impossible for college students to imagine what people had to do
in order to get a question answered before the Web. Imagine, for a moment, that it is
1990, when none of the current university students are yet born, and well before the
age of search engines, and of course Wikipedia. You have no easy access to a library,
and the reference books nearby are not enough. You might have a simple question
like “what movies are good to watch tonight?”” The only option you might have is
to call up a friend who might know the answer. In fact, this option is so important,
it is baked into the game Who Wants to be a Millionaire? as one of the three lifeline
options to take when you’re stumped for an answer. This natural instinct to call
someone is what is baked into how we search for information and make sense of it.

Interestingly, even with the Web search engines at our fingertips, we still
find the opinions of others, even strangers, to be quite valuable for decision-
making. For example, in our many purchasing decisions, we seek the reviews and
recommendations of others. We like to understand the average experiences of others
for a given movie—how they felt about the acting, the storyline, and the production
value of the film. In buying a lawn mower recently, I wanted to understand not just
whether the product is well-built, but also whether it tends to break down over time,
what kind of maintenance costs are associated with it, and whether the manufacturer
stands behind their warranty when something goes wrong.

With the above in mind, let me first lay out the general research challenges in
social information seeking from the perspective of a system builder.

First, gathering all of these opinions from people is challenging in multiple ways.
For example, how do we incentivize users to contribute opinions and review and
then to curate it? How do we build systems for processing, indexing, and extracting
useful bits of information from the gathered data?

Second, we need to process a huge amount of social signals so that helpful bits
are surfaced. For example, when we turn to social sources for information, we expect
it to be free of unhelpful bias. However, every personalized source of information
is somewhat subjective, by definition. Indeed, even what “facts” to include or not to
include might bias the perception of information reliability. Ironically, it is precisely
this subjective nature of opinions that causes us to seek out different points of
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views from others, including both friends and strangers. Therefore, in processing
this curated data set, social search and recommendation systems must take care to
understand each piece of information and how it might be valuable to users.

Third, we have to build ranking or recommender systems that help users decide
what to read from the myriad of social information sources that are available.
Searchers’ skills in deciding whom and what to pay attention to and how to process
facts and opinions from these social sources are critical to many decision-making
and sense-making tasks. For example, when you call someone on the phone for
information, one of the first steps is deciding whom to call. This is precisely the
expertise modeling or question-routing problem in social question-and-answering
(QA) systems.

Fourth, there are plenty of human factor issues in social information seeking.
For example, in a social QA system, potential answerers might be “finicky”: they
don’t want us to spam them; they don’t like being interrupted; and they don’t like
it when we ask them overly simple questions. In other words, we have to deal with
real human context and the associated social interaction.

Finally, we also have to socially engineer the growth of this system, so that early
users get good enough experiences that they rave about the service and recommend
it to other users. We want to build trust, and we want a network effect, such that,
as each user joins the system, the whole system becomes even more useful to users
that are already there.

In short, in thinking about how we are going to build better information seeking
systems, we see how it is natural to think about the entire sense-making experience
that includes social sources of information. The present manuscript is devoted to
exactly this topic—broadening the scholarship around information seeking and
sense-making to the social realm. There are multiple ways Dr. Shah has approached
this question.

First, the book seeks to understand how we should curate social sources, situating
the research here within past relevant works. For example, as discussed in a journal
article, a collaborator and I used crowdsourcing survey techniques to understand
social information seeking behavior [2] and what social sources are relied upon by
users.

Second, the manuscript explores various ways in which socialness can be indirect
and direct, with the most direct social information seeking activities as being entirely
collaborative. Again, drawing from my own research before, we have found that
social interactions were present and pervasive throughout the information seeking
episode—before, during, and after the core search task [2]. Therefore, understanding
the various social dimensions here is critical.

Third, the book catalogs and analyzes various tools and systems that have
been built to support social information seeking and the methods researchers have
employed to evaluate these systems to understand the degree to which the systems
are successful and what user activities they support. For example, in evaluating a
pioneering QA system called AnswerGarden, Mark Ackerman observed that users
were often more satisfied when an answer came back quickly, even if the answer
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was somewhat less than perfect [1]. Given the amount of past work in this area, a
comprehensive guide to evaluation approaches is sorely needed.

Finally, as parting words, let us not forget that users want one thing—getting their
questions answered right now. Search engines have played that role for many years
now. It can be argued that the greatest impact computers have had on the human
endeavor is the Web search engine, whose development and refinement seems to be
the epitome of computer science. That was before the Web truly became social. In
the brave new social Web, search should and will be different, and reading this book
will give you a sense of the direction where social search and information seeking
is headed.

Los Altos Hill, CA, USA Ed H. Chi
March, 2017 Sr. Staff Research Scientist
Google Research & Machine Intelligence
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Preface

We grew up learning in school that humans are social animals. More importantly, we
have seen how we need social support (family, friends, colleagues) to accomplish
many important tasks, including obtaining and using relevant information for vari-
ous decision-making objectives. And yet, our favorite search engines are developed
with individuals—rather than partners and groups—in mind. This could be because
search engines are meant to be just a start of an information seeking activity, and
not the end. Or it could be because we don’t know how to create an effective search
engine that incorporates the social and/or collaborative dimensions of our behavior.
Either way, studying the social aspect of information seeking is long overdue.
Scholars have argued for decades that while Web search engines have been very
effective in doing what they do, these systems have ignored the very fundamental
aspect of human behavior—being social. While search engines have struggled
to incorporate social/collaborative aspects to their search systems, people have
been finding and utilizing methods and services to facilitate looking for, sharing,
and making sense of information. They are increasingly seeking information
through social channels such as social media services, social networking sites, and
community-driven content providers. Examples of such behaviors include:

» Updating one’s Facebook status to ask friends for advice

* Posting a question on a community-based question-answering service such as
Yahoo! Answers

» Using Twitter to gather opinions through a poll

Social information seeking (SIS) is a field of research that involves studying
situations, motivations, and methods involved in people’s seeking and sharing of
information in participatory online social sites, such as Yahoo! Answers, WikiAn-
swers, and Twitter, as well as building systems for supporting such activities.

Some may ask how SIS is different from collaborative information seeking (CIS),
considering social and collaborative ties definitely have a lot in common. While
this is true, they also have some important differences. A real collaboration is
studied and understood with connections among the participants who work toward
a common goal with explicitly expressed intentions in a mutually beneficial way.
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Such connections have some level of inherent trust and a sense of shared ownership.
To create a social tie, however, participants need neither a shared common goal
nor a great deal of shared trust and knowledge to interact. In this way, SIS allows
information seekers to expand their reach for seeking and sharing information.

My own journey has taken me through explorations of both SIS and CIS, almost
at the same time. Until I started my PhD at the University of North Carolina
(UNC) Chapel Hill, things were more straightforward for me with my work and
interest in information retrieval (IR). But then I started looking at interactive IR
and information seeking, specifically the situations where people seek information
with and through other people. The former (with) defines CIS, whereas the latter
(through) relates to SIS. For over a decade now, I have been exploring and writing
for both CIS and SIS. I published the first full-length book on CIS with Springer
in 2012, and so it is only fitting that I also publish the first full-length book on SIS
with them. And that’s what I present here. This volume is a culmination of more
than a decade’s work, dozens of studies and experiments, numerous conference and
journal papers, a couple of PhD dissertations, and countless midnight candles burnt.
The final product unfolds in the following manner.

First, we’ll define and understand SIS in context. SIS sits at the intersection of
the well-established and well-studied fields of information seeking/retrieval, social
media, and social networking. It follows that here we will first look into issues
of information seeking and social media/networking. Such research frames the
first part of this book. This will give us the necessary foundation to then discuss
how those aspects could intertwine in different ways to create methods, tools,
and opportunities for supporting and leveraging SIS. Part II starts with the social
dimension; primarily, we will examine SIS through question-answering activity.
Part III brings the collaborative dimension of information seeking into the mix.
After reviewing social information seeking and collaborative information seeking
separately, it is interesting to note how often they overlap and connect. Therefore,
we will provide a new context in which social and collaborative dimensions are
considered together. We acknowledge that, to truly make a model of social and
collaborative information seeking function, much more work needs to be done.

We finally come back to more concrete terms in Part IV of this book to
consolidate what we know about how people have been studying SIS and related
areas, what tools they have developed, and how they evaluate various methods and
systems. It is important to complete this synthesis before launching into what might
become the next big thing, so we conclude the book by laying out some important
pointers for both theoretical and practical SIS work.

In the end, one should treat this book as a good starting point for exploring the
next phase of information seeking/retrieval, specifically the one that will seamlessly
incorporate social and collaborative dimensions.

There is a lot to be done for this next revolution in the fields of information
retrieval, information seeking, and social media/networking. Let’s get started.

New Brunswick, NJ, USA Chirag Shah
February, 2017
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Part I
Foundation

In the first part of this book, various foundational concepts are introduced. These
include information seeking, social media, and social networking. But first, we start

with an introduction to the primary topic of this book—social information seeking
(SIS).



Chapter 1
Introduction

Abstract In this introductory chapter, we present the concept of social information
seeking (SIS). SIS covers situations where people use their social connections to
seek, share, and process information. The chapter provides several definitions that
further explain and situate this notion. It then provides a brief overview of some
of the activities and applications that employ SIS. The chapter introduces several
concepts that relate to SIS, such as information seeking/retrieval/behavior, social
media/networking, social search, question-answering, and collaborative information
seeking (CIS). It uses the interconnections among these concepts to set the stage for
studying and addressing various topics in SIS. The chapter concludes by describing
the organization of the rest of the book.

1.1 Introduction

Social information seeking (SIS), sometimes referred to as social search or social
information retrieval, is a relatively new area of study surrounding the seeking
and acquiring of information from social spaces on the Internet. Examples include
asking a question to a crowd on Yahoo! Answers' or Stack Overflow,” taking an
informal poll about a dress you are thinking of wearing using Facebook,? and
sharing recipes through Pinterest.*

As Evans and Chi [5] put it, SIS, or in their words, social search, is a term that
is “used to describe search acts that make use of social interactions with others.
These inter-actions may be explicit or implicit, co-located or remote, synchronous
or asynchronous” [5, p. 2]. Social search, according to Chi [4], can be broken
down into two different categories: social answering systems and social feedback
systems. Social answering systems satisfy users’ information needs with answers
that are provided by other users. Personal social networks may be leveraged in
these systems, and answers may be provided by people with varying levels of

Thttps://answers.yahoo.com.
Zhttp://stackoverflow.com.

3hitps://www.facebook.com.
*https://www.pinterest.com.
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expertise. Yahoo! Answers and Facebook are both examples of social answering
systems. Social feedback systems, on the other hand, rank results and information
according to feedback from users, offering them to users in order of their ratings.
Social bookmarking services fall under this category of social search systems. SIS
covers a range of several different types of searches and services, each of which
incorporates social interaction in some form.

Figure 1.1 depicts a set of services and applications, primarily within Web 2.0
framework, that promote and support SIS. This “promote and support” idea is
important to consider here because few systems were created to explicitly cater to
SIS. What we find, instead, is that people use their familiar social media and social

H
e £
< % g‘g “_‘5
[ £c -
G % H S $¢
% . £

P
o
o

slogs !
Conversation®

Social Curation

e

cm\n
2

e
“._-.At“"f

ERIOMIDN 181205
comed”

Fig. 1.1 Various social media/networking services that promote and support social infor-

mation seeking. Source: WikiMedia, https://upload.wikimedia.org/wikipedia/commons/7/7¢c/
Conversationprism.jpeg


https://upload.wikimedia.org/wikipedia/commons/7/7c/Conversationprism.jpeg
https://upload.wikimedia.org/wikipedia/commons/7/7c/Conversationprism.jpeg

1.2 Defining and Situating SIS 5

networking platforms to carry out informational activities, thus engaging in SIS via
common channels.

1.2 Defining and Situating SIS

We’ll see later in this book that there may be a lack of common understanding or
even consensus on the definition of SIS. But at this point, it’s important that we at
least lay down some groundwork and present some terminology. First, we’ll form a
definition of SIS; then we’ll provide some context to situate it.

SIS describes the process through which users locate and share information in
participatory online forums, such as social media platforms and question-answer
Websites. According to Shah et al. [14], these sites “encourage and thrive on
communities built around information exchange, introducing a social aspect to
information seeking” (p. 205). Throughout pertinent literature, SIS can also be
described as social Q&A, social search, or social information retrieval. In this
book, we define social information seeking (SIS) as a field of research that
involves studying situations, motivations, and methods for people seeking and
sharing information in participatory online social sites, such as Yahoo! Answers,
WikiAnswers,” and Twitter,® as well as designing, building, and evaluating systems
for supporting such activities. From time to time, we will also find ourselves
including “collaboration” as an aspect of these studies and systems because, as we
will see in Chap.7, it’s often impossible to separate collaboration from a social
system, and vice versa.

Let’s try to understand SIS in light of related and more established domains of
scholarly inquiry. Figure 1.2 provides a schematic view of this understanding.

Here, we can see that SIS is somewhere in the intersection of information seeking
and social media/networking domains. However, since information seeking is a
subset of information behavior and a superset of information retrieval (see Chap. 2),
and since it becomes very difficult to talk about “social” without talking about
“collaboration” (see Chap. 7), we have to consider those aspects in this big picture
as well. Let’s take a closer look.

SIS is but a piece of a much larger overall process. The domain falls under
the broader topic of information seeking, which in turn is nested inside human
information behavior. Information seeking, including SIS, is the behavior of
seeking out specific information to fulfill some sort of information need [15]. The
required information may be sought from any number of sources including libraries,
print materials, Internet sources, and other people. Human information behavior
encompasses information seeking, as well as all other information-related behaviors
in which people engage. Such behaviors include both passively and actively seeking
out information as well as using acquired information.

Shttp://www.answers.com.
Shttps://twitter.com.
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Fig. 1.2 A schematic view of social information seeking (SIS)

Explorations of SIS are also necessarily entwined with those of social media,
as the strength of the former rests on the latter. As mentioned above, social media
platforms such as Facebook, Twitter, message boards, and question-answer (Q&A)
Websites are the tools with which SIS is performed. The importance of such
platforms and systems lies in their flexibility. While search engines are designed for
finding and providing information, they offer only objective information based on
the query given, which is limiting. Social media, however, allows for questions to
be asked in natural language, not in computer queries; the information need can be
stated as a full question instead of reconfigured into a few keywords. Additionally,
social media platforms leave room for subjective answers that are more difficult
to come by through a search engine, such as opinions and recommendations.
Further, they permit answers to be personalized or colored by the user and their
social network’s knowledge. Thus, answers can be tailored to the person asking the
question [8].

One specific form that SIS can take is social/community Q&A, a community-
based question-answer service. One user poses a question publicly, and those who
are able and willing respond with answers. This, in the words of Shah et al. [14],
“enables people to collaborate by sharing and distributing information among fellow
users and by making the entire process and product publicly available” (p. 206).
The information seeking process is made social by linking the seeker with those
who can potentially satisfy their information need. Social Q&A is not only an



1.3 SIS Activities and Applications 7

example of SIS but also a component of collaborative information seeking. Related
to SIS, collaborative information seeking is the idea that information seeking is
often done jointly by multiple people filling multiple roles in the overall process
[13]. In the case of social Q&A, and SIS more broadly, collaboration takes places
between the person with the information need and those whom they contact through
social information platforms, whether those people be strangers using the same
Website or members of the asker’s social network. These individuals fill different
roles but ultimately join together to provide and acquire information and fulfill the
information need.

1.3 SIS Activities and Applications

Let us now consider some of the practical applications and situations where we see
SIS. Many of these should be familiar, and yet, we often don’t think about them
as SIS activities. By “activities,” we mean acts and tasks that involve information
seeking, sharing, and sense-making.

As the popularity of question-answer sites, social media, and other online social
platforms has increased, so have the methods and practices used to study the
information seeking exchanges that occur through these channels. Three broad
categories of digital service include digital reference services, expert services,
and social Q&A [11]. Specific studies within SIS research have examined the
activities of both specific sites and specific user groups. For example, Adamic et al.
[1] provide a comprehensive analysis of the knowledge exchange communities
that form and thrive on Yahoo! Answers, while Savolainen [10] examines the
interactions of travel planners across multiple platforms. Other areas of study
involve virtual reference services, such as instant messaging interactions between
librarians and library patrons, and Ask-A services powered by organizations other
than libraries.

Throughout these studies, scholars generally seek to discover the motivations
and methods employed by information seeking users. In their study of SIS on
Facebook, for example, Wise et al. [16] contrast passive social browsing—such as
scrolling through newsfeeds without specific information needs—with extractive
social searching, in which Facebook users actively seek information from specific
individuals or pages. And beyond site-specific findings, a few general theoretical
frameworks are used by SIS researchers. O’Brien et al. [9], for example, use
the “uses and gratification theory” (UGT) to examine how online users select
information to share with others. Many scholars focus either on a platform’s content
or a conglomeration of users. Cha et al. [3] focus specifically on Twitter and the
ways in which certain users are considered influential. Liu et al. [7], on the other
hand, take a broader approach to SIS by studying how question-answer sites affect
students’ discussion, behaviors, and learning performance.

As an increasing number of information exchanges occur on platforms such as
question-answer sites, social media sites, and virtual reference providers, research
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conducted in the SIS field becomes vital to understanding the motivations, methods,
practices, and results that relate to social information seeking behavior. Scholars
from various disciplines—including information science, psychology, and computer
science—continue to study new and emerging SIS trends, which include the ways
in which authority is established through social media interactions, the methods
employed by users to elicit friendly and/or trusted responses, and how information
seeking can satisfy social needs and learning agendas. Databases such as Academic
Search Complete,’ ScienceDirect,® SCOPUS,’ and Library, Information Science &
Technology Abstracts'® index a wealth of materials on these subjects.

1.4 Relation to CIS and Previous Works

Given that there are several works on CIS, including my own books on the topic
published by Springer, one wonders whether SIS is different enough from CIS to
warrant a whole new book. Let me attempt to answer that—what may seem like just
a rhetoric at this point.

There is a fundamental difference between a social and a collaborative tie. For a
collaboration to take place, the participants need to have a certain level of familiarity
and trust with one another. For a social connection, this is not a requirement. This
may not sound like a huge difference in the way these notions are constructed, but it
has significant implications. For instance, due to its requirements or expectations, a
true collaboration is limited in its scope with respect to the size of the group and the
nature of the project. It’s highly unimaginable to see a thousand people working
together to write a report on climate change with a joint goal of achieving one
outcome of mutually beneficial nature. On the other hand, it is completely plausible
(and happens often) that an individual asks his dozen friends through Facebook, his
hundred followers through Twitter, and thousands or millions of strangers through
an online forum to help with a report on climate change he is writing.

Collaboration requires a certain balance in roles, responsibilities, and benefits,
whereas a social connection for working on information projects does not.

The C5 Model of collaboration that I presented in a book on CIS [12] and
summarize in Chap.6 of this book can help us see how strict the notion of
collaboration could be. But once we start loosening the requirements for each of
the five layers, we open up a whole new set of possibilities for people working
with each other in small and big groups, producing and consuming information, and
exchanging knowledge at an unprecedented scale and speed.

"https://www.ebscohost.com/academic/academic-search-complete.
8http://www.sciencedirect.com.

https://www.scopus.com.
10https://www.ebscohost.com/academic/library-information-science-and-technology-abstracts.
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This creates new opportunities and challenges. It now allows the well-established
theories and practices of information seeking domain to mix with newer and more
dynamic systems and services of social media. Through this amalgamation, we can
study and support emerging forms of information behaviors that include people
seeking and exchanging information through social media and crowdsourcing
services. This phenomenon also raises new challenges to meet. For instance,
learners (students and professionals) are increasingly using information generated
by nonexperts without questioning its authenticity, validity, or quality. While this
could be damaging at a personal level, the same behavior also causes large-scale
societal problems such as those raised by “fake news” [2, 6].

The problems, challenges, and opportunities are quite different from what
scholars (including myself) have covered while writing about CIS.

Of course, there are important overlaps with topics of CIS and computer-
mediated communication (CMC), and wherever needed, these overlaps and differ-
ences are called out in this book. Chapter 6 provides an overview of CIS, primarily
based on my previous book [12], but also adding and updating some material.
Chapter 7 offers a unique overview of what combining SIS and CIS could look like.
Since CMC is a topic on the periphery for this book, it is covered as an appendix.

1.5 Organization of This Book

In this chapter we introduced social information seeking (SIS) as an exciting and
emerging domain of research and development. As we learned, there is much more
to SIS than meets the eye. Specifically, we need to consider several interconnecting
research domains and scholarly aspects. And that’s how the rest of this book is
organized.

The larger concept of information behavior covers all kinds of activities and
contexts where people are interacting with information. This includes both active
and passive interactions. In other words, when you Google'' something, that’s part
of your information behavior, and so is the time when you accidentally saw a
poster at a mall and discovered that the new Star Wars movie features your favorite
Wookiee’s comeback.!? But then there are specific kinds of information interactions
that involve realizing the need to find information, and actively looking for it. That’s
a subset of information behavior that we call information seeking. In Chap. 2, we
will review many models and theories that discuss this concept using different
contexts and populations. Many of these models believe that the act of seeking
information starts when a person recognizes a gap in their knowledge. They also
acknowledge that seeking information does not always lead to finding information.

https://www.google.com.

12More on Wookiees can be discovered at this excellent Wookieepedia site: http://starwars.wikia.
com/wiki/Wookiee.


https://www.google.com
http://starwars.wikia.com/wiki/Wookiee
http://starwars.wikia.com/wiki/Wookiee

10 1 Introduction

There is a subset of information seeking, called information retrieval, where the
assumption is that the information being sought exists and the challenge is to make
sure it is retrieved. Therein lies a fundamental difference between information
seeking and information retrieval: the former focuses on the person looking for
information without assuming that the right kind of information exists, whereas
the latter focuses on the system to make sure the information is found.

We will then turn our attention to the social side of human behavior. You’ll find
that this is not a new concept. Yes, we have always been social, even without
Facebook or the Web. Being social and wanting to be a part of a community
can perhaps be thought of as why and how we, the human species, survived and
flourished over thousands of years. And now the advent of the Web, and specifically
the Web 2.0, has allowed us to practice those aspects of our behavior at a speed and
a scale not possible before. In Chap. 3, we will look at two important and connected
domains of scholarly inquiry: social media and social networking. We will see that
these services are more than just some novelty applications for teenagers. They
are being used to not only share and discover information but also to produce,
reproduce, and augment existing information. This, in a way, is democracy’s next
evolution, where anyone and everyone who can connect to the Web could participate
in, contribute to, and shape our collective thinking.

Next, we will ask what happens if we combine those information seeking and
social media/networking aspects of human behavior. And that’s how we develop the
second part of this book, which looks at the social dimension of information seeking.
Chapter 4 will be dedicated to a very specific kind of method that people use while
looking for information from their social/community-based ties. Not surprisingly,
when people use others to seek information, they are not throwing out a bunch of
keywords as they would with a search engine (and thank goodness for that!); they are
instead asking questions. This particular chapter will categorize question-answering
(Q&A) activities into online expert-based, community-driven, collaborative, and
social spaces. There are several services that cater to one of these methods for
Q&A. Interestingly, popular “social” platforms are often not designed with Q&A in
mind. For example, Twitter is a microblogging service, but people use it for asking
questions of their friends and followers.

We will expand our notion of how people explore and exploit their social
connections to seek information beyond Q&A in Chap. 5, calling these behaviors
social search. In addition to using social connections to look for information,
this notion also includes searching within socially constructed information. As we
review important theories, models, and practices, we will realize that we couldn’t
simply talk about people seeking information through other people without talking
about how they do the same with other people. That latter case transitions us into
the third part of this book.

The situation in which people seek information with other people is quite
appealing since it incorporates another fundamental aspect of human nature:
collaboration. In Chap. 6 we will see that there are many situations that either call
for or could benefit from multiple people working together in seeking, sharing, and
making sense of information. However, research in the fields of information seeking
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and information retrieval has disproportionately considered information seeking to
be a solitary activity. What we see in Chap.2 should be a proof that most, if not
all, models of information seeking are designed around the image of a single person
looking for information. To overcome this limitation, we will see how we could
incorporate a collaborative dimension into information seeking by either extending
existing models and methods to include that aspect or by building new methods
from the ground up with collaboration in mind.

Of course, this dimension of “collaboration” is not that easy to separate from
the “social” dimension of information seeking behavior. And that’s why, in Chap. 7,
we will look at both of those dimensions together in information seeking situations.
One of the interesting things we will discover from this exercise is that often a multi-
person activity starts with a social connection and then becomes collaborative, and
vice versa. In other words, a collaborative project may end up exhibiting some social
characteristics even though they were neither planned nor required.

Finally, in Chap.8 we will revisit the idea of SIS in the context of all that is
covered thus far (information seeking/retrieval/behavior, social media/networking,
Q&A, social search, collaborative and social aspects of information seeking) and
how that relates to research and practice. Specifically, we will see some of the most
common research methodologies and evaluation strategies used for studying SIS
users and systems. We will also see examples of main classes of applications that
relate to SIS.

The book will finish with the conclusion presented in Chap.9. In this chapter,
we will summarize what we learned from all the preceding chapters, and then
commence to synthesize those lessons. We’ll accomplish this by presenting two
different frameworks. After that, a list of theoretical and practical challenges and
opportunities will be provided. This should help students, scholars, and anyone who
wants to study and contribute to SIS and related areas.

It is important to note that almost every topic covered in this book could merit its
own volume, but we are trying to present each in a single chapter. This means that
we may not provide a comprehensive treatment of these topics. But we hope that the
following chapters will present enough introductory materials with pointers toward
further explorations for interested parties to pursue future inquiries.
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Chapter 2
Information Seeking

Abstract This chapter introduces the concept of information seeking, along with
various theoretical models and conceptual frameworks. The act of seeking informa-
tion is seen as one that is fundamental to human behavior, and because of that,
information seeking is conceptualized with respect to a person and their needs,
irrespective of any system or the availability of any information. To put information
seeking in perspective, it is shown as a subset of information behavior, which
incorporates any and all kinds of interactions people have with information. On
the other hand, information retrieval is seen as something more specific and system-
oriented. A number of foundational models of information seeking are reviewed
here, followed by a description of a set of models derived from those foundational
works. These models consider the motivations behind seeking information, the
nature of the information sought, and the context in which this process occurs.
Several of these models also identify stages or steps of a typical information seeking
process. The chapter finishes with a recognition that most times information seeking
is studied considering an individual, disregarding social and/or collaborative aspects
of information seeking.

2.1 Introduction

It is an understatement to say that we live in an Information Age. Informa-
tion, however one defines it, has become a critical element of our survival and
advancement. Ford [9] compares it to nourishment and argues that just as we
have nutrition science and a food and drug administration, we ought to approach
people’s production and consumption of information with equitable curiosity and
comprehensiveness.

Seeking information, however, is not a new form of behavior. From the
very beginning of our existence, we have sought information on topics such as
how to make a fire or how to find shelter from natural elements. In fact, one
could claim that humans’ natural curiosity and desire to satisfy that curiosity
by obtaining new information make us who we are now: a knowledge society.
Sure enough, Marchionini [19] defines information seeking as a process in
which humans purposefully engage in an activity to change their state of
knowledge.

© Springer International Publishing AG 2017 13
C. Shah, Social Information Seeking, The Information Retrieval Series 38,
DOI 10.1007/978-3-319-56756-3_2



14 2 Information Seeking

Info Behavior

Info Seeking
Collaboration
Info Retrieval
Social
Social Media Networking

Fig. 2.1 A schematic view of information seeking and related concepts in context

Looking around, one can find a number of related concepts in the literature,
including information behavior and information retrieval. So let’s put things in
perspective before we dive deeper. Figure 2.1 shows a conceptual link among these
concepts.

As shown, information behavior is the most general and encompassing concept.
It refers to all kinds of situations where people interact with information. And that’s
just about everywhere! Think about looking at your watch to find out what time
it is. Think about picking up a book and skimming through it to decide if you
want to purchase it. Think about the time when you looked up directions to a park,
then checked the weather to determine if you needed an umbrella for your visit.
From reading books to browsing online, and from asking for directions to making
sense out of our phone bills, we are constantly interacting with information. In other
words, information behavior covers a whole range of human behaviors and activities
that involve information in some shape or form.

Information seeking, on the other hand, is a more specific kind of activity
within that wide spectrum of behaviors. It refers to “a conscious effort to acquire
information in response to a gap in [our] knowledge” [2, p. 5].

So what’s in information behavior that’s not in information seeking? In addition
to scenarios in which individuals actively seek information, information behavior
also covers situations where one is passively engaging in information interactions—
such as that example of skimming through a book, or an incident of encountering
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new information without asking/looking for it. Information seeking, on the other
hand, requires intentionality."

And now we come to information retrieval (IR). It is a subset of information
seeking behaviors and processes that deals with finding information through
various tools and techniques. That may seem like information seeking, but there
is an important difference. Information seeking makes no assumption about the
information’s existence; instead it refers to the process of looking for information.
IR, on the other hand, assumes that there is specific information that one is looking
for and focuses on methods for ensuring the retrieval of that information. Examples
of these methods are searching, browsing, and filtering.

This process of information seeking goes beyond simply retrieving information;
it is usually associated with higher-level cognitive processes, such as learning and
problem solving [18]. Dervin and Nilan [5] provide a different framework for
information seeking. They emphasize communication and the needs, characteristics,
and actions of the information seeker as opposed to mere representation, storage,
and retrieval of information. We talk about seeking the meaning of life; whether we
retrieve it or not, that’s a different question!

In this chapter, we won’t be limited to information retrieval, and also won’t go
as high as information behavior. Information seeking will provide us a nice middle
ground to talk about some important issues. Within the study of information seeking,
several models have been proposed to understand and explain the information
seeking process and information seeking behavior. These models may apply to
specific domains, build on foundational concepts, fit within preexisting information
seeking frameworks, or present original perspectives through which information
seeking can be studied. And so, our discussion in this chapter will start with some
of the foundational models, and then move to those models that are built on top of
these foundational models.

2.2 Foundational Models

A number of information seeking researchers developed core theories of individ-
uals’ search processes. The following subsections introduce each model, many of
which continue to provide foundational material for recent and emerging literature.

2.2.1 Dervin

Dervin [4] recognized that information seeking is a problem-solving technique, and
the problem in question is a situation, a gap in one’s knowledge, or a desire to

10Of course, scholars don’t completely agree on this.
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achieve a goal by using some information. Therefore, she presented a model with
three phases of users facing and solving their information problems:

1. Situation. This phase establishes the context for the information need.

2. Gap. Users often find that, given a situation in this phase, there is a gap between
what they understand and what they need to make sense of in their current
circumstances.

3. Use. In this final phase, the gap is realized and manifested by questions or
queries. The answers to those questions are put to use, thus allowing the user
to move on to the next question.

Dervin’s “situation-gap-use” model posits that information needs stem from a
“situation” that creates a “gap” in a user’s knowledge. This gap can be filled by
a variety of tactics, or “uses.” For example, Reinhard and Dervin [23] studied
how novices made sense of four media technologies to analyze the complexity
of media reception situations, how they converge and diverge, and how they
involve multiple potential influences on media reception outcomes. They examined
the situated processes involved in bridging gaps found in users’ knowledge of
new technology programs, such as virtual gaming and social worlds. The authors
combined an experimental framework that controlled the parameters of engagement
with qualitative interviewing methods to analyze users. Through their results,
Reinhard and Dervin were able to study how participants engaged with new virtual
worlds without reducing their analysis to merely the structural differences between
platforms or the users’ observable external characteristics. According to Dervin,
information needs are best understood by examining the process that individuals
employ to fill their respective knowledge gaps.

2.2.2 Belkin

While Dervin cared about understanding one’s situation (past and present), Belkin
[1] took a cognitive approach and proposed a model of information seeking that
focused on information seekers’ anomalous states of knowledge (ASK). This
model stems from a user’s knowledge gap (or “anomaly”) and the need to fill it.
Belkin developed this model based on his hypothesis that users of search systems
are often unable to fully articulate their information needs. This leads them to
miss vital components of their queries, and thus retrieve inaccurate or incomplete
results. Belkin believed it was better for users to describe their anomalous states of
knowledge than to formulate specific requests within a system.

In Belkin’s study [1], the information seekers did not have a clear understanding
of the problem they tried to solve nor the information needed to do so. Information
seekers had to go through a stage of articulating their search request, and the
search system helped to refine that request. Thus, the ASK model recognized that
information retrieval is an iterative process, as users repeatedly returned to the IR
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system to satisfy their needs. ASK served as a theoretical basis for the design of
interactive, user-centered information systems.

2.2.3 Ellis

Ellis [6], one of the pioneers in the early days of information seeking research,
took a behavioral approach to study information retrieval system design. He broke
information seeking patterns into six characteristics: starting, chaining, browsing,
differentiating, monitoring, and extracting. The six stages can be defined as
follows:

1. Starting. This characterizes the steps taken during an initial search for informa-
tion, such as identifying potential sources.

2. Chaining. This characterizes the steps taken while following new directions
established through those sources identified during starting. Backward chaining
involves following references from an initial source and is a well-established
research practice. Forward chaining follows sources that refer to an initial source.

3. Browsing. This characterizes the steps taken after sources have been located. It
is semi-directed search activity.

4. Differentiating. This characterizes the steps taken after a sufficient amount
of content has been gathered. Searchers select pertinent resources from their
findings based on measures such as the subject and quality of information.

5. Monitoring. This characterizes search strategies that take place after initial
inquiries. Users keep abreast of developments in their research area by following
identified relevant sources, which differ from subject to subject.

6. Extracting. This characterizes retrospective searching, in which users systemati-
cally work through a resource to identify important information.

Ellis describes these stages in relation to retrieval system facilities and considers
implementing an experimental system in a hypertext environment. Two additional
stages of information seeking behavior—rverifying and ending—were reported in
Ellis et al. [8] as part of a model based on empirical research that has been tested in
many domains, including a run in the context of an engineering company [7].

2.2.4 Wilson

Wilson [27] presented a model of information seeking processes that demonstrates
how Ellis’s work [6] could be incorporated into a general model of information
behavior that applies to fields outside information science. This problem-solving
model posits that the root of problematic information seeking behavior is the
concept of “information need,” which is subjective to each respective searcher and
not directly accessible to an observer. The experience of an information need, then,
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can only be characterized by deductive observational reasoning or through user
reports. Wilson [27] applies his theories on information seeking to the health-care
industry, stating that its emotional impact serves as an activating mechanism that
necessitates search strategies that fit within a stress/coping framework, as developed
by Miller and Mangan [21]. Wilson’s activating mechanism fills the “gap” between
the “situation” and “use” that Dervin [4] identified.

Wilson’s study identified three major intervening variables in the information
seeking process: personal characteristics, which include emotional variables, edu-
cational variables, and demographic variables; social/interpersonal variables; and
environmental variables, which can be divided into economic variables and source
characteristics. Wilson’s [27] model identifies four potential modes of information
seeking:

1. Passive attention. Information seeking without intention, such as watching
television.

2. Passive search. Occasions where one type of search results in information that

happens to be relevant.

. Active search. An individual actively seeks information.

4. Ongoing search. Active searching has established a framework of knowledge
and/or ideas, but occasional continuing search is carried out to update or expand
that framework.

W

2.2.5 Kuhlthau

Kuhlthau [14, 15] supplemented Ellis’s work by attaching what she called informa-
tion search process (ISP)—or associated feelings, thoughts, actions, and appropriate
information tasks—to the stages of information seeking. ISP focuses on user traits
such as thoughts, feelings, and actions rather than system-oriented information. The
ISP model’s six stages incorporate affective (feelings), cognitive (thoughts), and
physical (actions) aspects exhibited by actual library users in a series of five field
studies. Each stage also includes an appropriate task that will progress users to the
next stage.

1. Initiation. Initiation occurs when a user becomes aware of their lack of knowl-
edge or understanding. Uncertainty and apprehension are common, and thoughts
focus on contemplating and comprehending the problem. Users must recognize
the need for information, and may discuss possible topics and approaches.

2. Selection. Selection occurs when a user must identify their general topic to
investigate or approach to pursue. Feelings of uncertainty give way to optimism,
other users may be consulted, and thoughts center on weighing potential topics
against constraining factors, such as personal interest and time.

3. Exploration. Exploration occurs when a user must investigate general infor-
mation on a topic to increase their personal understanding. Thoughts center
on becoming informed and oriented enough to articulate a point of view.
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Communication between a user and a system may be awkward due to the user’s
inability to precisely express their information need. Feelings of confusion,
uncertainty, and doubt arise.

4. Formulation. Formulation is the turning point in ISP. It occurs as users must form
a focus for the information they encountered. Thoughts involve identifying and
selecting ideas from which to form a focused perspective. This typically occurs
gradually and brings an increased sense of confidence.

5. Collection. Collection characterizes the time in which interactions between the
user and the system function most effectively and efficiently. The task involves
gathering information related to the focused topic. Thoughts revolve around
defining, extending, and supporting the focus, while actions involve selecting
relevant information and making detailed notes. Confidence increases while
uncertainty subsides.

6. Presentation. Presentation brings relief and satisfaction if the search has gone
well, or disappointment if it has not. The user must complete their search and
present or otherwise use their findings. Thoughts center around a personalized
summation of the topic.

As Kuhlthau drew on Ellis’s model to develop ISP, Wilson [28] presented a
comparison of Ellis’s and Kuhlthau’s models, stating, “[...] [T]he two models
are fundamentally opposed in the minds of the authors: Kuhlthau posits stages on
the basis of her analysis of behaviour, while Ellis suggests that the sequences of
behavioural characteristics may vary” (p. 256).

2.2.6 Westbrook

Using the work by Belkin, Dervin, Ellis, and Kuhlthau as reported above, Westbrook
[26] proposed a model that redefined information seeking stages in order to reflect
users’ broad range of needs. Her set of actions includes needing, starting, working,
deciding, and closing.

1. Needing. Westbrook compares needing to a hologram that a user walks around
and through but may have difficulty verbalizing. Referencing Belkin, Kuhlthau,
and Taylor, Westbrook views the action of needing as crucial, ambiguous, and
evolutionary.

2. Starting. Though an initial start must be made, Westbrook believes there is no
consensus among researchers regarding that start, however brief it may be. She
believes it is the point at which a user moves beyond conceptualizing a need and
determines a means to fulfill that need.

3. Working. Because the working process can constantly alter every aspect of an
information need, it is the most complex and cyclical of Westbrook’s stages.
Every aspect may involve making a decision regarding the status of a need.

4. Deciding. Whether users locate their desired information or give up on their need,
they will decide to discontinue their search at some point. Depending on the
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decision, further action may or may not be required. Westbrook believes that her
preceding literature missed this crucial step.

5. Closing. Closing may be the least common of the five actions and can take many
forms. Academics may compose papers or presentations, while other users may
have a personal need to wrap up an experience through a conversation with a
librarian or friend.

In Westbrook’s purview, these five actions encompass all preceding relevant
research in user needs. User activities may include some or all of the stages in any
order with any number of reiterations. In terms of system design, Westbrook calls
for communications-based systems that help users inform themselves, create their
own order, and cope with their own needs, as opposed to systems that collect, store,
retrieve, and deliver one “right” answer.

2.2.7 Marchionini

Marchionini [20] presented another problem-solving approach to information seek-
ing. His model seeks to understand search processes in an electronic environment
in which information seeking depends on several interacting factors: information
seeker, task, search system, domain, setting, and search outcomes. Marchionini sees
the information seeker as the center of this process and believes that information
seeking is composed of eight subprocesses which develop in parallel: (1) recognize
and accept an information problem, (2) define and understand the problem, (3)
choose a search system, (4) formulate a query, (5) execute search, (6) examine
results, (7) extract information, and (8) reflect/iterate/stop.

1. Recognize and accept an information problem. This aligns with Dervin’s “gap”
and Belkin’s “anomaly” and can be internally or externally motivated. Here,
the user becomes aware of an information problem and, if deemed appropriate,
accepts it and begins to define it for a search. This initiates problem definition
but is largely ignored by system designers who narrowly view it as a user-
specific process. Marchionini believes that systems that support interaction and
engagement lead users to more readily accept their problems.

2. Define and understand the problem. This critical step remains active as long
as the information seeking progresses. Most subsequent subprocesses transition
back to this stage at some point. Cognitive processes identify key concepts
and relationships that lead to a definition of the problem that is articulated as
an information seeking task. This can be influenced by knowledge of the task
domain and setting. The problem must be limited, labeled, and framed.

3. Choose a search system. This depends on the user’s previous experience with
their topic, scope of their information infrastructure, and expectations of an
answer. The type of task and characteristics of various systems are taken into
account. In practice, several systems are consulted throughout the process.
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These are not only electronic; reference librarians, for example, are considered
“systems.”

4. Formulate a query. This involves matching the task with the chosen system.
Typically, the first query string serves as an entry point into the system and is
followed by browsing and/or query reformulations. Semantic mapping involves
the user’s own vocabulary’s ability to generate content, while action mapping
involves the strategies and tactics deemed best for fulfilling the task within the
rules of a particular system.

5. Execute search. The physical actions needed to conduct an information search
depend upon the user’s mental model of a particular system. This stage is
based on the semantic and action mappings that occur during query formulation.
Electronic platforms have revolutionized execution, as they reduce the physical
actions required for an information need’s resolution.

6. Examine results. A system’s response to a query must be analyzed by the
user, who should assess progress toward completing their task by judging the
quantity, type, format, and relevance of retrieved results. Expectations often shift
throughout the process and are typically determined by the information need and
the user’s personal information structure.

7. Extract information. Assessments about relevance cause information to be
extracted. If a document is deemed relevant, the user may immediately extract
and save information or may continue to examine other results and later reex-
amine the document in light of new or different findings. Extracted information
is manipulated and integrated into an information seeker’s knowledge of their
task’s domain. A document’s perceived relevance can be revised throughout the
search process.

8. Reflect/iterate/stop. Typically, an initial retrieved set of documents serves as
feedback for further query formations and executions. Users should monitor their
progress and assess how well their tactics and retrieved information map onto
their task. A stopping point may depend on external functions, such as a system’s
availability, or internal functions, such as motivation or ability.

The various frameworks and models presented in this section demonstrate the
multifaceted nature of information seeking and information seeking behavior, as
well as the rich research landscape that surrounds the subjects.

2.3 Models Built on Foundational Models

Rather than focus on specific domains, some theorists expand upon classic infor-
mation seeking models to develop new or updated general theories. Considering the
current rapid pace at which information is produced and disseminated through a
near-infinite number of channels and sources, these modern theories shed important
light on users’ ability to satisfy their information needs. The following demonstrate
how foundational models can apply to more modern contexts.
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2.3.1 Expanded ISP

David et al. [3] proposed a multistep process built upon Kuhlthau’s [14] infor-
mation search process (ISP) that examines the process of information seeking in
hyperlinked environments. Their model is ideally suited for information seeking
situations in which goals are emergent. They developed a cyclical model to examine
the relationships among perceived goal difficulty, goal success, and self-efficacy.
The study examined the emergent properties of information seeking in hyperlinked
environments using self-efficacy as a mediating mechanism and intrinsic motivation
as a moderating factor.

The authors focused on a broad conception of information seeking behavior to
develop a general framework that captured directed and semi-directed information
seeking. Their model combines goal-setting theory (or the idea that human behavior
is motivated by goals) with self-efficacy in information seeking, motivational fac-
tors, and—most fundamentally—the information seek cycle (ISC) initially proposed
by Fredin and David [11]. ISC consists of three stages:

1. Preparation. When a user prepares to make choices from a menu of links in a
hyperlinked system

2. Exploration. When a user navigates and explores their choices’ results and
processes the information

3. Consolidation. When a user evaluates the results against the goals they set during
the preparation stage

After testing their model on 42 undergraduate students who were assigned a
specific search task, researchers drew the following conclusions based on ISP and
ISC:

1. Perceptions of goal difficulty carry forward from one stage to the next.

2. Goals perceived to be more difficult at the beginning of a cycle are less likely to
be achieved.

3. Success did not significantly affect future cycles’ information goals, but operated
mainly through confidence.

4. While increased confidence within a cycle led users to believe the information
goal would be easier, the previous cycle’s lingering confidence seemed to
encourage users to increase the difficulty of their goals.

5. Initial intrinsic motivation had a moderating effect on the link between success
and confidence.

Ultimately, the study captured the dynamic shifts in goal constructs and related
psychological processes involved in information seeking. But perhaps more signifi-
cantly, it integrated other scholars’ relevant theories and created an empirical test of
the overarching framework of cyclical information seeking.
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2.3.2 Information Seeking and Communication

Robson and Robinson [24] built on existing models of information seeking behavior
to develop a model that encompassed both information seeking and communication.
They hoped to identify key factors affecting communication and the use of
information in order to create a practical model for both information providers and
users.

The literature uncovered during this study demonstrated a divide between
information seeking research concentrated in library and information science (LIS)
and work done in the wider field of communication. While commonalities exist,
LIS research focused on information and its user while communications research
focused on the communicator and the communication process. The model proposed
by Robson and Robinson [24] combined key elements from both fields to account
for both an information seeker and a communicator or information provider.

In their review of information science research, Robson and Robinson [24]
referred to Ellis, Kuhlthau, and Wilson. However, preexisting scholarship lacked
any insight into communication as part of information behavior, and thus did not
account for the following significant concepts:

. Context

. Demographics

. Expertise

. Psychological factors such as perception, self-efficacy, and cognitive dissonance

AW N =

By combining information seeking research with concepts from communication,
Robson’s and Robinson’s study developed a novel information seeking and com-
munication model (ISCM). Both information users (including information seekers
and those with information needs) and information providers or communicators
(including authors, publishers, and Websites) operate within various and intersecting
situational contexts that motivate information seeking behaviors and assessments.
Interaction between searchers and communicators is necessary during this process.
This fresh take on information seeking provides insight into searching behaviors
and the importance of the utility and the credibility of information and its sources.

2.3.3 Mediated Information Retrieval

Using observational and longitudinal data collected in the United States and United
Kingdom, Spink et al. [25] investigated the process of mediated information
retrieval searching during human information seeking episodes to characterize
aspects of that process, which included information seekers’ changing situational
contexts, information problems, uncertainty reduction, successive searching and
cognitive styles, and cognitive and affective states.
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Their research approach is embedded in a theoretical framework that draws on
previous IR and human information behavior (HIB) studies. Drawing on Wilson and
Belkin, Spink et al. [25] aimed to integrate both fields to further the development
of future models that should account for Web and IR system design and evaluation.
In particular, they examined interactive search episodes to study how shifts take
place during and between searches over time. These shifts include changes in
tactics, the definition of the information problem, strategies, terms, goal states,
uncertainty, and feedback. Time, problem-solving processes, information seeking
episodes, uncertainty, cognitive styles, interactive search sessions, and successive
searching behaviors were also examined to investigate human information seeking
and searching processes in mediated online searching environments. The authors
related these variables to the work of other researchers such as Kuhlthau and Ellis.

The actual theoretical framework consists of a set of situated actions within
interactive search episodes over a period of time that can be represented as human
information seeking stages and successive searches. According to Spink et al.
[25], these successive interactions can be integrated with Wilson’s [28] theoretical
framework to indicate steps along a problem-solving process. An analysis of these
episodes could impact system design and design criteria through implications that
concern graphic displays and interactivity of IR systems, which would facilitate
research. Above all, this framework focuses on a larger picture that embraces
information seeking and information searching and draws together major concepts
(e.g., interaction and time) to integrate existing and future IR and information
seeking models.

2.3.4 Emerging Concepts: Sense-Making and Multi-Session IR

First applied to information science by Dervin [4], sense-making draws on existing
theories to consider how users attempt to make sense of uncertain situations. This
could include how they interpret information to use for their own information-
related decisions, and how they make sense of words in their own language. Qu and
Furnas [22] advocated for a model-driven approach where existing user behavior
models were used to inform the evaluation process. While their theory belongs to
a family of formative, user-centered evaluation methods, it focused more on users’
processes than specific system design. This allowed for a better understanding of
the interaction between users and systems, as well as a discovery of the missing
components in existing designs. Qu and Furnas [22] presented how a sense-making
model informed a formative evaluation of a basic exploratory search system.
Zhang and Soergel [29] proposed a model that’s framework analyzed and
described cognitive processes and mechanisms involved in individual sense-making.
They focused on changes to conceptual space and cognitive mechanisms used
in achieving those changes. Their paper reviewed and extended existing sense-
making models with ideas from learning and cognition. Sense-making models in
human-computer interaction (HCI); cognitive system engineering; organizational
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communication; and LIS, learning theories, cognitive psychology, and task-based
information seeking received special attention. The model resulting from that
synthesis created a stronger basis for explaining sense-making behaviors and
conceptual changes. It also illustrated the iterative process of sense-making.

Multi-session information seeking exemplifies another framework that expands
upon older IR models, and can involve multistep information seeking processes,
collaborative information seeking (CIS), and/or the systems that foster these
interactions. Several theorists have developed models rooted in this concept.

Lee et al. [16] conducted a detailed walk-through of similarities between
the “creative process” and the behavioral model of information seeking. They
systematically analyzed and compared each stage in the “creative process” with
“activities” in the behavior model of information seeking, and established links
where similarities were found. Four common links were established: preparation,
incubation, illumination, and verification. The researchers concluded that the type of
information seeking task may have an impact on the extent to which an information
seeker exhibits all stages of the model. In other words, depending on the type of task,
the extent or way in which information seekers exhibit proposed stages in creative
information seeking may be different.

Foster [10] offered a nonlinear model of information seeking behavior, which
contrasted with earlier-stage models of information behavior and represented a
potential cornerstone shift toward a new perspective for understanding user informa-
tion behavior. The paper offered four main implications of the model as it applied to
existing theories, required future research, and could develop information curricula.
Central to these implications was the creation of a new nonlinear perspective from
which user information seeking could be interpreted.

Lin and Belkin [17] proposed a model called multiple information seeking
episodes (MISE), which consisted of four dimensions: problematic situation,
information problem, information seeking process, and episodes. MISE explained
successive search experiences for essentially the same information problem.

Kari and Savolainen’s [12] theoretical paper proposed a contextual model of Web
searching from an individual’s perspective based on holistic reflection and earlier
literature. The framework included various layers: lifeworlds, domains, situations,
action, information action, information seeking, information sources, Internet, and
Web. Together, they formed the dynamics of the entire creation. The researchers
claim that the framework amounts to an exhaustive description of the context of
Web information seeking, and that the theoretical construct can be taken advantage
of when researching information seeking from practically any source.

Karunakaran et al. [13] offered collaborative information behavior (CIB) as an
umbrella term to connote the collaborative aspects of information seeking, retrieval,
and use. With findings from past studies conducted by their research team and other
researchers, the authors provided the contours of a CIB model. They conceptualized
CIB as comprised of a set of constitutive activities organized into three phrases:
problem formulation, CIS, and information use. We will revisit this idea of CIB and
CIS in Chap. 6.
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2.4 Summary

Information seeking is one of the most fundamental attributes of human behavior.
It’s a combination of human curiosity and consciousness. These particular attributes
have allowed us to invent life-sustaining tools and techniques, discover methods
for survival and progress, and advance from Stone Age to Information Age. In
this chapter, we reviewed information seeking as a concept primarily studied in
the fields of information science and IR. We saw that information seeking is a
subset of information behavior, but more general than IR. But just like many other
theoretical concepts, you can be forgiven for mixing one term with another. Scholars
who do fabulous work in IR may also be making significant contributions to
information seeking and vice versa. And so, unsurprisingly, the models and methods
we reviewed in this chapter had overlaps among information behavior, information
seeking, and IR. We learned that most of the models recognize the need for seeking
information—whether it’s called need, gap, or anomalous state of knowledge. Most
of them also identify phases or stages in one’s information seeking process, and
almost all of them start and end with a human. After all, information seeking is
about focusing on a person rather than the system/resources.

What is often striking to some scholars is that all of these models assume an
individual information seeker. But in reality, we find many situations in which
people are seeking information through and/or with other people, the former being a
social information seeking situation and the latter being a collaborative information
seeking scenario. In other words, while the models described in this chapter do a
fine job of explaining individual information seeking processes, they tell us little
to nothing about those social and collaborative situations. At best, they try adding
social and collaborative steps as a new layer or a factor of information seeking.
But that’s quite ad hoc, and those who greatly care about social and collaborative
aspects of information seeking, including myself, argue that we need to study such
situations in a more holistic way and not as an afterthought. And so we will revisit
these two concepts in the later chapters when we talk about social Q&A, social
search, and collaborative information seeking, as well as their combination as social
and collaborative information seeking.

References

1. Belkin, N.: Anomalous states of knowledge as a basis for information retrieval. Can. J. Inf.
Sci. 5, 133-143 (1980)

2. Case, D.O., Given, L.M.: Looking for Information: A Survey of Research on Information
Seeking, Needs, and Behavior, 4th edn. Emerald Group Publishing Limited, Amsterdam (2016)

3. David, P.,, Song, M., Hayes, A., Fredin, E.S.: A cyclic model of information seeking in
hyperlinked environments: the role of goals, self-efficacy, and intrinsic motivation. Int. J.
Hum.-Comput. Stud. 65(2), 170-182 (2007)

4. Dervin, B.: Useful theory for librarianship: Communication, not information. Drexel Libr. Q.
13, 16-32 (1997)



References 27

5.

6.

7.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.
29.

Dervin, B., Nilan, M.: Information needs and uses. In: Annual Review of Information Science
and Technology, vol. 21, pp. 3-33. Knowledge Industry Publications, White Plains (1986)
Ellis, D.: A behavioral approach to information retrieval system design. J. Doc. 45(3), 171-212
(1989)

Ellis, D., Haugan, M.: Modelling the information seeking patterns of engineers and research
scientists in an industrial environment. J. Doc. 53(4), 384-403 (1997)

. Ellis, D., Cox, D., Hall, K.: A comparison of the information seeking patterns of researchers

in the physical and social sciences. J. Doc. 49(4), 356-369 (1993)

. Ford, N.: Introduction to Information Behaviour. Facet Publishing, London (2015)
. Foster, A.: A nonlinear model of information-seeking behavior. J. Am. Soc. Inf. Sci. Technol.

55(3), 228-237 (2004)

Fredin, E.S., David, P.: Browsing and the hypermedia interaction cycle: a model of self-efficacy
and goal dynamics. J. Mass Commun. Q. 75(1), 35-54 (1998)

Kari, J., Savolainen, R.: Towards a contextual model of information seeking on the Web. New
Rev. Inf. Behav. Res. 4(1), 155-175 (2003)

Karunakaran, A., Reddy, M.C., Spence, PR.: Toward a model of collaborative information
behavior in organizations. J. Am. Soc. Inf. Sci. Technol. 64(12), 2437-2451 (2013)

Kuhlthau, C.C.: Inside the search process: information seeking from the user’s perspective. J.
Am. Soc. Inf. Sci. 42(5), 361-371 (1991)

Kuhlthau, C.C.: Seeking Meaning: A Process Approach to Library and Information Services.
Ablex Publishing, Norwood (1994)

Lee, S.-S., Theng, Y.-L., Goh, D.H.-L.: Creative information seeking Part I: a conceptual
framework. ASLIB Proc. 57(5), 460-475 (2005)

Lin, S.-J., Belkin, N.: Validation of a model of information seeking over multiple search
sessions. J. Am. Soc. Inf. Sci. Technol. 56(4), 393—415 (2005)

Marchionini, G.: Information-seeking strategies of novices using a full-text electronic
encyclopedia. J. Am. Soc. Inf. Sci. 40(1), 54-66 (1989)

Marchionini, G.: Information Seeking in Electronic Environments. Cambridge University
Press, Cambridge (1995)

Marchionini, G.: Information Seeking in Electronic Environments. Cambridge Series on
Human-Computer Interaction. Cambridge University Press, Cambridge (1995)

Miller, S.M., Mangan, C.E.: Interacting effects of information and coping style in adapting to
gynecologic stress: should the doctor tell all? J. Pers. Soc. Psychol. 45(1), 223-36 (1983)

Qu, Y., Furnas, G.W.: Model-driven formative evaluation of exploratory search: a study under
a sensemaking framework. Inf. Process. Manage. 44(2), 534-555 (2008)

Reinhard, C.D., Dervin, B.: Comparing situated sense-making processes in virtual worlds:
application of Dervin’s sense-making methodology to media reception situations. Conver-
gence: Int. J. Res. New Media Technol. 18(1), 27-48 (2012)

Robson, A., Robinson, L.: Building on models of information behaviour: linking information
seeking and communication. J. Doc. 69(2), 169-193 (2013)

Spink, A., Wilson, T.D., Ford, N., Foster, A., Ellis, D.: Information-seeking and mediated
searching. Part 1. Theoretical framework and research design. J. Am. Soc. Inf. Sci. Technol.
53(9), 695-703 (2002)

Westbrook, L.: User needs: a synthesis and analysis of current theories for the practitioner. RQ
32(4), 541-549 (1993)

Wilson, T.D.: Information behavior: an interdisciplinary perspective. Inf. Process. Manage.
33(4), 551-572 (1997)

Wilson, T.D.: Models in information behaviour research. J. Doc. 55(3), 249-270 (1999)
Zhang, P.Y., Soergel, D.: Towards a comprehensive model of the cognitive process and
mechanisms of individual sensemaking. J. Assoc. Inf. Sci. Technol. 65(9), 1733-1756 (2014)



Chapter 3
Social Media and Social Networking

Abstract Information can travel at the speed of light, and social media and social
networking services make it possible to actually deliver that information at lightning
speed to and for billions of people around the planet. This chapter introduces these
two concepts, along with various services that facilitate them and a number of issues
stemming from their introduction and use. The chapter first describes how social
media and social networking services and systems are defined and studied. In doing
so, it points out how being social—something that is fundamental to humankind—
has taken shape in the online world. The chapter then dives deeper into some of
the issues introduced by and studied within the context of social media/networking.
These include privacy, identity construction, impression making, communication,
social capital, knowledge sharing, access, and digital inequality.

3.1 Introduction

Some time in 2011, there was an earthquake that moderately shook the Northeast
United States. Its epicenter was around Washington, DC, and the shockwaves
propagated through a large part of the East Coast. While the quake did not produce
any substantial damage to people or properties, it was intriguing that, before
Bostonians physically felt the tremors, they learned about this event through tweets
from the DC area. This is truly an example of information traveling at the speed of
light—certainly at a speed faster than an earthquake!

If this was written a decade ago, we would be talking about how amazing
this phenomenon is—information dissemination through a microblogging site in
a manner not previously conceivable. But we live in an era where such instances are
a commonplace. The power of the participatory Web, often called the Web 2.0, is
realized and practiced by almost everyone connected to the Internet. While it’s not a
physically different entity, Web 2.0 reflects a revolutionary mentality in Web users.
This new platform, which includes user-driven services and user-generated content,
affords us the ability to not only seek and consume information but also to produce
and manipulate it. In this chapter, we will see how this new information behavior is
manifested through social media and networking services.
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Fig. 3.1 A schematic view of social media and social networking in the context of other related
concepts

The chapter will start with a section on social media and a section on social
networking, even though at times it’s hard to separate them. Then we will dive
deeper into some of the core issues relating to social media/networking, including
privacy, identity construction, communication and knowledge sharing, and social
capital. The big picture of all our related concepts, along with social media and
social networking, is shown in Fig. 3.1.

3.2 Social Media

Various sources have tried to concretely define social media. Social media encom-
passes “forms of electronic communication (as Websites for social networking
and microblogging) through which users create online communities to share
information, ideas, personal messages, and other content (as videos)” (Merriam-
Webster). Or, “Social media refers to websites like Facebook, Twitter, LinkedIn,’

Thttps://www.linkedin.com.
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Instagram,2 MySpace,3 YouTube,* and the like, sites where individuals create,
share, or exchange information and ideas in a virtual community and network™ [16,
p. 135]. Still, others point out that social media can be used by businesses to attract
more consumers for their specific products or services: “Consumers are utilizing
platforms—such as content sharing sites, blogs, social networking, and wikis—to
create, modify, share, and discuss Internet content” [26]. One thing we can all agree
on: a lot of people use social media.

As of September 2016, the online social networking application Facebook
registered more than 1.18 billion daily active users on average [12]. 1.09 billion
daily active users access the site via mobile devices, while 1.79 billion users access
the site monthly and 1.66 billion users access the site monthly via mobile [12].
Facebook reports that approximately 84.9% of daily active users are outside the
United States or Canada [12].

Facebook currently leads the way as the most popular social networking plat-
form, followed by WhatsApp® and Facebook Messenger. In general, social media
usage has grown exponentially in the past 10 years. In 2006, 7% of the United
States population used one or more social networking sites (SNSs). Now, in 2016,
65% engage via social media, and 76% of American Internet users participate in
social networking [7].

Social media users range from teenagers to adults; members of Generation X
(35-44 years old) are increasingly joining the number of users, spectators, and
critics of social media [25, p. 59]. As of 2014, the over-65 demographic was driving
social media growth, while the 50—63 age cohort had stalled. Instagram and Tumblr®
are most popular with younger age groups, but most forms of social media now
reach users of all ages and genders [7].

And we don’t only see diversity in demographics when it comes to social media;
there are also differences in how social media users engage with their chosen
platforms. “Social media is fueled by information, just as the Internet and other
digital media before it, but the information on social media is different from other
media in that we are not just consumers of the information on it, but are also active
producers of information within it” [38, p. 34]. Social media users generally tend
to seek information that is in accordance with their interests, needs, or existing
attitudes. They tend to avoid information that contradicts their viewpoints and often
employ selective exposure, in which they consciously or unconsciously avoid or
reject contradictory information. “Hence, people often stay within their own comfort
zones in regard to information seeking and information sharing, rather than venture
into zones that involve a lot of sense-making” [38, p. 37].

Zhttps://www.instagram.com.
3https://myspace.com.
“https://www.youtube.com.
Shttps://www.whatsapp.com.
Shttps://www.tumblr.com.
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Many researchers have attempted to answer one basic, central question concern-
ing social media: why do people participate? Studies have found numerous reasons
behind users’ participation in social media, many of which support observations
of diverse information seeking behaviors. For instance, in a study conducted by
Kim et al. [27], researchers examined a variety of social media platforms used
as information sources to support various purposes. Leist [31] found that online
communities are used for “providing and receiving social support when confronted
with a difficult life situation, regardless of geographical location or time” (pp. 1-2).
People also use social media as a form of validation and reassurance. According
to Maslow’s Hierarchy of Needs, everything we do revolves around a need we are
seeking to satisfy. Once our basic physiological needs such as food, shelter, and
water are satisfied, we then need to satisfy our needs for love, belonging, esteem,
and self-actualization. Through social media usage, users can meet new people,
establish and build relationships with others, express their creativity, and build self-
confidence through their interactions. However, a study done by Derek Ruth and
Jiirgen Pfeffer found that social media is not the most accurate measure of human
behavior, since users can misrepresent who they are online [35]. Through their
respective examinations of social media, researchers mine a plethora of information.

3.3 Social Networking

SNSs include Facebook, Twitter, Tumblr, Instagram, LinkedIn, YouTube, Yelp, and
hundreds of other platforms that attract millions of users, many of whom have
integrated SNS use into their daily practices [5, p. 210]. SNSs support a wide range
of interests and activities. Despite commonalities found among key technological
features, the cultures that emerge around SNSs are varied. boyd’ and Ellison [5]
isolate three key features of SNSs: they allow individuals to (1) construct a public
or semipublic profile within a bound system, (2) articulate a list of other users with
whom they can connect, and (3) “view and traverse their list of connections and
those made by others within the system” (p. 211). Social networking sites began to
appear around 1997 and have since grown in global popularity. Duggin and Smith
state that, in 2013, 73% of adults online used some sort of SNS (as cited in [16,
p. 135]). As of December 2014, Facebook spanned 80 languages [13].

The countless interactions that occur via SNSs comprise an important component
of social media. According to Narayan [38], “social media platforms have become
tangible and real places where we gather in intended and unintended ways” (p. 33).
Social media has altered the concept of “cyberspace” through its transformation of
abstract information spaces into concrete places visited in everyday lives and public
spheres. Through social media, users are able to construct their identities, play to
real and perceived audiences, engage in knowledge sharing activities, and perform

7No, this is not a typo. This is how dannah boyd spells her name!
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other tasks that involve interacting with both technology and fellow SNS users.
When defining social networking, Kietzmann et al. [26] identify seven functional
building blocks: identity, conversations, sharing, presence, relationships, reputation,
and groups. The rich information landscape forged by social networking/media
has gained a great deal of scholarly and critical attention. Current trends examine
identity construction, communication tactics, social capital, knowledge sharing
activities, and issues of access.

3.4 Privacy

Social media’s growing popularity has given new urgency to individuals’ right to
privacy. Though users may dole out personal information that ranges from movie
preferences to social security numbers, Purdy [41] points out that all data is stored
or disseminated without the knowledge of individuals involved. While an estimated
99% of that data may never be analyzed, it remains available.

Two major areas of concern exist between social media and privacy: government
behavior and children’s safety. The law dealing most specifically with online privacy
in the United States is the Electronic Communications and Privacy Act of 1986,
which was passed long before social media became pervasive [41]. Although
many social media users are aware of privacy concerns, they continue to post
personal and/or sensitive information to friends and followers, all of which can
easily become available to the public depending on privacy settings. Additionally,
law enforcement agencies commonly request information from major social media
outlets. Facebook, Twitter, LinkedIn, and Dropbox have all developed their own
regulations for responding to such requests [41]. After data released by whistle-
blower Edward Snowden concerning the Verizon metadata program combined with
panic over the NSA’s violation of online privacy rights via the PRISM surveillance
program, a number of laws were introduced to protect digital privacy at the state
level. According to Richards [42], a survey of current privacy laws finds them
insufficient given the current cyber-landscape.

Children’s online privacy is of particular concern. Purdy [41] contends that
children and teenagers—who make up a significant portion of social media users—
are less likely to be concerned about privacy than older users. The plethora of
information that can be gathered from their posts, including addresses and other
location indicators, can easily put children in harm’s way. Many parents may not
be tech-savvy enough to guide their children through an online privacy lesson. A
clinical report compiled by the American Academy of Pediatrics [40] discusses
youths’ exposure to social media and concludes that cyberbullying, “Facebook
depression” (in which young people exhibit signs of depression after spending an
extended period interacting online rather than face-to-face), sexting, and exposure
to inappropriate content are all potential ramifications of online social networking.
Internet safety education is a must for young social media users.
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Acquisti et al. [1] summarized and connected various streams of empirical
research on privacy behavior. They identified three themes that influence how
humans behave in the face of privacy concerns:

1. Uncertainty about the consequences of privacy-related behavior and their own
preferences over those consequences

2. The context dependency of people’s concern (or lack thereof) about privacy,
which can vary and change over time and/or based on cultural norms and an
illusion of anonymity

3. The degree to which privacy concerns are manipulable by commercial and
governmental bodies

In her analysis of these concerns, Johnstone [24] contends that the processes
result in “privacy tradeoffs” in which people uncharacteristically disclose personal
information that may ultimately be contrary to their and others’ best interests.

Beyond everyday social media users and at-risk children, many studies on privacy
and social media focus on specific professional groups and how they can navigate
various privacy-related challenges. Health-care professionals, for example, publish
a great deal of information concerning social media usage. The Alaska Nurses
Association [39] permits its members to participate in online social networking,
but cautions against including any patient details in their posts and interactions.
This protects patients’ right to privacy and prevents nurses from breaking their
professional, legal, and ethical obligations. Library scholars also focus on social
media and its potential effects. Their works generally promote the notion that
librarians must continue to champion privacy rights in the face of social media’s
many controversies and loopholes. For example, Lamdan [30] argues that because
social media has become a major source of information and a hub for information
seeking, librarians must shape and spread social media policies that protect users’
privacy and allow them to seek and share information without limits.

3.5 Identity Construction and Making Impressions

Many studies of social media and SNSs focus on users’ ability to both establish their
identities and make impressions via their respective profiles and activities. Donath
[8] states, “in the world of the virtual community, identity is [. . .] ambiguous. Many
of the basic cues about personality and social role we are accustomed to in the
physical world are absent” (n.p.). Studying UseNet, Donath [8] asserts that virtual
identities can be deceptive and are often based upon an account name, the content
and connotation of posts, and social cues such as signatures. Deception can apply
to social categories, impersonations, concealed attributes, and “trolls,” or those who
attempt to pass as legitimate participants in a group [8]. Hancock [23] also tackles
digital deception by examining identity-based forms of online deception and the lies
that are often present in everyday digital communications.
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Gonzales and Hancock [20] examine how computer-mediated self-presentations
can alter identities. Using a linguistic analysis, they found that presenting oneself
in a mediated context “engenders a sense of public being” that could manipulate
an audience [20, p. 179]. They also believe that the Internet serves as an outlet for
self-construction, which can inform user behavior.

In terms of the impression a user can make through social media, Utz [43]
conducted an experiment to determine how self-generated information combines
with friend-generated information and the sheer number of friends a user possesses
to influence perceived popularity, communal orientation, and social attractiveness.
Her hypothesis operated based on the “warranting principle,” or the idea that
“perceivers’ judgments about a target rely more heavily on information which the
targets themselves cannot manipulate than on self-deceptions” [45, p. 229]. Walther
et al. [45] used the warranting principle to discuss the effects of social comments
on impression formation. They found that there may be domains of impressions
for which warranting is heuristically useful—such as physical attractiveness—and
others where it is not, such as attributions of introversion and extroversion [45,
p. 247]. It would seem, however, that interactions via social media have an important
effect on one’s social media identity and presence. These interactions revolve around
various methods of communication.

3.6 Communication via Social Media Platforms

Many scholars focus on the ways in which communication and expression occur on
social media platforms. One area of interest concerns how social media interactions
align with face-to-face interactions via communication styles and tactics. In a
study conducted among Facebook users, Kramer et al. [28] found that emotional
states could be transferred to others via emotional contagion. Previously, emotional
contagion—which leads people to experience the same emotions as those they
are interacting with without their knowledge—was thought to only apply to
in-person situations, but Kramer, Guillory, and Hancock’s study suggests that social
media interactions can contain many nuances previously assumed to apply only to
nonverbal cues. These findings also suggest that massive-scale contagion via social
networks is possible.

In their study of Twitter users, Marwick and boyd [36] identify an important
difference between social networking and face-to-face communication. They focus
on a Twitter user’s “imagined audience” and posit that, because social media users
do not have a concrete understanding of their reach, they “take cues from the
social media environment to imagine the community” (p. 115). In doing so, social
media users often frame their posts around imagined audiences that are entirely
different from those who actually read and interact with their posted content.
These users engage in strategic self-commodification to appeal to their target and/or
perceived followings. Bernstein et al. [4] found that social media users consistently
underestimate their audience size for their postings, guessing that their audience is
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only 27% of its actual size. In a related study, Yee and Bailenson [47] examined
self-representation in virtual environments, such as SNSs. They discovered the
“Proteus Effect,” in which those who represented themselves as confident and/or
conventionally attractive engaged in a higher rate of self-disclosure and self-
assuredness throughout their interpersonal interactions. While Yee and Bailenson
[47] focused mainly on cordial interactions, they admit that their findings also have
implications for hostile online communication (p. 274).

In a cornerstone study of computer-mediated communication, Walther [44]
contended that “media”—which can be applied to today’s conception of social
media—could facilitate communication that surpasses typical face-to-face interper-
sonal information sharing. Walther [44] coined the term “hyperpersonal” to describe
this phenomenon and stated that receivers, senders, channels, and feedback ele-
ments all contribute to enhanced computer-mediated interpersonal communications.
“Hyperpersonal” interactions may be related to current social media phenomena,
including offensive postings, “Twitter wars,” and other abrasive and/or revealing
social networking activities.

In the realm of communication via social media platforms, some scholars
focus on specific types of exchanges. Gil de Zuniga and Valenzuela [18], for
example, studied engaged citizenship and found that citizen communication that
took place within large online networks fostered weak interpersonal ties, which led
to invigorated civic participation (p. 415).

3.7 Social Capital

Closely related to communication tactics is the idea of “social capital,” which a user
can accrue through effective social networking. Appel et al. [3] define individual
social capital as “the sum of the resources embedded in social structure, or the
potential to access resources in social networks for some purposeful action” (p. 399).
Social capital contains two distinct measures: bonding and bridging. Bonding refers
to resources accessible through one’s homogeneous and trusted social network,
whereas bridging refers to resources accessible through heterogeneous networks
that involve weaker social ties [3]. Various methods have been employed to
measure social capital, including analyses of trust levels, participation in voluntary
associations, and other levels of engagement. Williams’s [46] Internet Social Capital
Scale (ISCS) is one way in which these constructs are combined into a metric tool.
Appel et al. [3] argue that the ISCS is ineffective due to its conflation of social
capital with related concepts, such as social support and attachment. They advocate
for alternative measures that rely strictly on the discrete concept of social capital.
Researchers have employed various methods to quantify SNS users’ social
capital. Ellison et al. [10] studied social capital in the context of Facebook users’
“connection strategies,” or relational communication activities (p. 873). They found
that users derived social capital benefits, such as emotional support and exposure
to diverse ideas, through information seeking behaviors rather than connection
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strategies that focused on close friends or strangers. In a later study, Ellison
et al. [11] examined the relationship between bridging social capital and Facebook
Relationship Maintenance Behaviors (FRMB), or behaviors that “assess the extent
to which subjects report they engage in activities that signal attention to and
purposefully cultivate relationships on the site” (p. 864). Ellison et al. [11] found
significant positive relationships between measures of bridging social capital and
users’ total number of friends and their engagement in FRMB. Kwon and Adler
[29] provide a comprehensive overview of social capitals’ evolution and cross-
disciplinary acceptance as a valid field of study.

3.8 Knowledge Sharing

Social media and social networking can facilitate a variety of knowledge sharing
practices. These interactions can be both formal and informal and may or may
not be in relation to organized business and managerial practices. Gibbs et al.
[17] assert, “Social media tools such as blogs, social network sites (SNSs), wikis
and microblogging are proliferating in organizations and providing new sites
of collaboration, coordination, and community” (p. 102). Social media enables
organizations to participate in knowledge sharing by helping people locate expertise
and relevant content, engage in sense-making about other employees, access new
people and perspectives, and increase contact among virtual employees [17, p. 102].
Gibbs et al. [17] specifically focus on the ways in which social media platforms
can strategically limit information sharing in order to maximize individual and
organization-wide productivity and positive attitudes. In their review of enterprise
social media practices within organizations, Leonardi et al. [32] provide a com-
prehensive understanding of communicative activities and work accomplishments
through social media platforms.

Faraj et al. [14] report their investigation about knowledge collaboration in online
communities (OCs), which include social media platforms and SNSs. They posit
that OCs facilitate an unparalleled scale and scope of communication. Specifically,
they examine the fluidity inherent in OCs, which engenders a dynamic flow of
resources that results in positive and negative consequences. They identify five
tensions (passion, time, socially ambiguous identities, social disembodiment of
ideas, and temporary convergence) that, when met with certain generative responses,
sustain knowledge collaboration through OCs [14]. In a later study, Faraj et al. [15]
expand upon this research and create a framework that explores the antecedents
of leadership in online communities focused on knowledge work. Fleck and
Johnson-Migalski [16] specifically analyze information and knowledge sharing
that occur between Adlerian mental health providers and their patient community,
and conclude that social media use can educate and reduce clients’ isolation if
companies are willing to embrace its impact.

Knowledge sharing and classification via Web-based collaborative tagging sys-
tems comprise another area of study. Golder and Huberman [19] define collaborative
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tagging as “the process by which many users add metadata in the form of keywords
to shared content” (p. 198). They assert that tagging can be traced through stable
patterns that expedite knowledge sharing through imitation. In a more recent
study, Mican and Tomai [37] reiterated these findings, and added that social
tagging systems contain various semantic structures that can be integrated with
recommendation systems, and thus used to identify experts and trustworthy content.

In a linguistic study of group information seeking, Gonzales et al. [21] found
that linguistic style matching (LSM)—an algorithm for calculating verbal mimicry
based on an automated textual analysis of function of words—could predict the
cohesiveness of groups in both face-to-face and computer-mediated interactions.
Thus, verbal mimicry can predict underlying social dynamics that may affect
information seeking and sharing on SNSs. In another study that compares face-to-
face information seeking and sharing with computer-mediated learning, Lester and
King [33] found that students in virtual classroom settings were able to learn just as
much as their traditional counterparts.

Zimmer [48] raises a different, but important, issue in his research on social
media usage and knowledge gathering. His approach states that researchers who
mine SNSs for data are subject to ethical concerns, including consent, properly
identifying and respecting privacy, data anonymization prior to release, and the
relative expertise of institutional review boards. Lewis et al. [34] also discuss social
network analysis, though they use Facebook data to demonstrate the potential to
improve network research through social media platforms, particularly because
SNSs demonstrate users’ cultural preferences.

3.9 Access and Digital Inequality

Of course, social media’s ability to facilitate knowledge sharing is contingent upon
potential users’ ability to access and utilize its features. And at this point, it’s
important to consider how the world is divided up when it comes to access to digital
information (see Fig. 3.2).

Hampton [22] argues against those that believe that users with more privilege
and resources reap the most benefits from Internet services. Examining community-
level interactions, Hampton [22] states, “The literature on digital inequality [...]
has overlooked change within the context where social and civic inequalities are
reproduced. The Internet reduces the transaction costs of communication, and
this, in turn, undermines contextual constraints on social and civic involvement”
(p- 2). Communication and knowledge sharing via social media may actually reduce
knowledge gaps. Related to social media’s potentially inclusive effects, Allan [2],
when studying women in the Sahara, points out that social media “can preserve
diverse women’s voices, whose perspectives are too often invisible in mainstream
news media” (p. 704). Current trends seem to focus on how social media can provide
access to marginalized groups, rather than how it could further inhibit disadvantaged
populations.
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Fig. 3.2 The global digital divide. Source: WikiMedia, https://upload.wikimedia.org/wikipedia/
commons/b/bd/Global_Digital_Dividel.png

Another major area of access-related study concerns social media users’ ages.
Buckingham’s [6] Youth, Identity, and Digital Media contains essays that tackle the
generational divide in social networking, as well as the advantages and disadvan-
tages granted to young people through their social media literacy. Dutot [9] used the
digital gap that exists between generations to study individuals’ willingness to adopt
social media. Findings suggested that age influences optimism, innovativeness, and
perceived usefulness toward the adoption of social media [9].

3.10 Summary

This chapter provided an introduction to social media and social networking
concepts, services, and issues. Those born in this century may not even know of the
time when these services did not exist, and millennials may not be able to imagine
their lives without being connected to and through social media/networking. But
relatively speaking, social media and social networking sites (SNSs) are new areas
of study that have deep implications for how individuals, interest groups, and
corporations communicate with both known contacts and perceived audiences. Thus
far, scholars have focused on identity formation, communication, social capital,
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knowledge sharing, and access when examining the expanding digital landscape
created by various SNSs, such as Facebook, Twitter, Instagram, Tumblr, LinkedIn,
and more. Emerging scholarly trends may take shape around marketing initiatives,
educational potential, and social media’s role in relaying emergency notifications
and information.

In some respect, the social media/networking field has matured a lot, and in some
other respect, maybe we are just getting started! Let’s revisit that thought in the
next section of this book as we look at how the social aspect of our online lives is
integrated with information seeking.
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Part 11
Social Dimension of Information Seeking

Having seen what individual information seeking looks like, and covering some
groundwork on social media/networking, now we will see how social dimension
of one’s behavior is integrated in their information seeking activities through
crowdsourcing and social media services. This part covers these two aspects—
information seeking through crowdsourcing with online Q&A and social sources—
in the following two chapters.



Chapter 4
Online Question-Answering (Q&A)

Abstract Using online communities or crowds to satisfy information needs is
becoming more common. This chapter reviews various ways in which people seek
information from others by asking questions through online services. These ser-
vices, referred to here as online Q& A, are categorized as expert-based, community-
based, collaborative, and social. A comparative analysis, along with examples, is
presented to show how these services differ in meaningful ways. Going beyond
the types of online Q&A, we’ll discuss their content and users. The discussion on
content is divided into questions and answers. The description of users is based
on asking and answering behaviors, as well as some views on balancing those two
actions. Finally, the chapter introduces several special classes of users in online
Q&A services and what they could mean for a given Q&A platform’s success and
survivability.

4.1 Introduction

It is in human nature to ask questions. This natural behavior allows us to express
our curiosity and advance our understanding. While we have been asking all sorts
of questions for thousands of years, from “what’s the meaning of life” to “where’s
the beef,” it is only in recent history that we have started using electronic mediums,
specifically the Internet, to ask our questions.

This began with online forums and newsgroups and has continued today with
the Web and Web 2.0. Modern online Q&A refers to people asking and answering
questions through various platforms and services. Some of these are specifically
designed for supporting Q&A, and others can be repurposed to allow users to
express their Q&A needs.

An important aspect of online Q&A is its social dimension, since in most
cases people are asking questions of other people—experts or novices, known or
unknown—rather than an automated system. And that’s why it’s impossible to
cover SIS comprehensively without talking about online Q&A. So here we go again
with our familiar figure depicting various related concepts in Fig. 4.1. Here, online
Q&A can be found in the intersection of information retrieval, social media, social
networking, and collaboration.
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Info Behavior

Info Seeking

Collaboration

Info Retrieval

Social
Social Media Networking

Fig. 4.1 A schematic view of related concepts that contextualize online Q&A

In this chapter we will talk about various kinds of online Q&A services. We will
compare and contrast them, and discuss some of the elements of questioning and
answering through them. In addition to the content (questions, answers, comments),
we will also look at the users of these services. Specifically, we will talk about
special classes of users in an online Q&A platform and their impacts on that
community’s SIS behaviors.

4.2 Types of Online Q&A

Let’s consider a broader view of Q&A services as shown in Fig. 4.2. These services
can be divided into face-to-face and online. A traditional face-to-face Q&A example
is reference service in a library. Here, an information seeker goes to a reference
desk and asks questions of a reference librarian. The librarian may then have a
conversation, often referred to as a reference interview [48, 55], with the asker to
understand their needs and provide a customized answer. Unfortunately, many of
these reference services have been recently struggling as more and more people
turn to online resources for their information needs.

Turning our attention to online Q&A services, we can categorize them into
machine-driven and human-driven platforms. The former is a type of Q&A service
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Face-to-Face Q&A Online Q&A

[ Expert ] Peer ]

Known
(social)

Person to Person Person to Group Person to Person
(e.g., email, IM) (e.g., Facebook) andlor Group

Community-based

Collaborative
(e.g., Yahoo! Answers

(e.g., WikiAnswers)

Fig. 4.2 A taxonomy of Q&A

where potential answers to a question are derived by first retrieving relevant
documents and then extracting specific passages from those documents that may
contain answers. The IR community has spent a lot of effort over several decades
on automatic Q&A systems. For many years the Text REtrieval Conference (TREC)
run by the US National Institute of Standards and Technology (NIST) had a track
on Q&A, and there were streams of papers published in the World Wide Web
(WWW), Special Interest Group in Information Retrieval (SIGIR), Conference on
Information and Knowledge Management (CIKM), and other related communities.
Ask.com! (originally AskJeeves.com) is a good example of a commercial system
with machine-driven Q&A.

While the traditional approaches to machine-driven Q&A may have stepped
out of the spotlight, search engines have been optimizing—often using heuristics
and otherwise machine-learning techniques—ways to extract answers from a query
(even if it wasn’t posed as a question). Knowledge graph, or a variation of it, is
such an example offered by most commercial search engines. In the example shown
in Fig.4.3, for query/question “who was marie curie,” in addition to the famous
ten blue links, Google gives us a specifically extracted and formatted “answer” on
the right. But this appearance of Google answering our question is, well, just an

Iwww.ask.com.
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Fig. 4.3 An example of knowledge graph with Google

appearance. If you run “marie curie,” a typical keywords-based query, you would
get the same result.

This is not to say that Google is merely doing something very basic. There are
many built-in rules that it must follow to emulate a Q&A transaction. Try another
query—*“what did marie curie discover”—and you will get something like Fig. 4.4.

Now let’s search for “what’s the capital of Mongolia?” or even just “capital
of Mongolia” with Bing, and chances are that we’ll see something like Fig.4.5.
Here, the answer is extracted and presented before the traditional list of relevant
documents.

If that seemed like an easy example, try “how to get gum out of hair?” (Fig. 4.6).
Again, the search engine (in this case, Google) has extracted and presented an
answer right before all other results.

But this approach has its limitations. What if someone asked, “does this outfit
make me look weird?” This would be a tricky question for a search engine (or for
most humans!). What the asker is looking for here is not a general fact or ideas, but
a specific opinion for a personal situation. And that’s where we turn to the other
branch of online Q&A: human-driven.

Human-driven online Q&A services provide outlets for information retrieval
where the user’s information need is articulated by natural language questions posed
to a community whose members can answer the question or even offer feedback on
the given responses, resulting in a personalized set of answers generated via the
collective wisdom of many [8]. Since the early 2000s, online Q&A services have
become popular on the Web and, according to a Hitwise report, there was an 889%
increase in visits to online Q&A services between 2006 and 2008 within the United
States [69].
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Fig. 4.6 A search engine (here, Google) extracting an answer to a method question

Such services can be divided into two categories: general-purpose (or horizontal)
services and specialized (or vertical) services. A service such as Yahoo! Answers is
a general-purpose Q&A platform that covers pretty much any topic under the sun.
Stack Overflow, on the other hand, is not for finding out if that outfit makes you
look weird; it is a specialized service for programming-related Q&A.

Some of these services—horizontal or vertical—involve Q&A with experts,
whereas others use peers (regular users with no requirement for a certain exper-
tise). When it comes to peers, they could be people you know (social Q&A)
or you don’t know. For the latter case, the answers to your questions could
be provided by multiple people in that community (community-based Q&A) or
collaboratively constructed (collaborative Q&A). These four types of human-driven
Q&A—expert-based, social, community-based, and collaborative—are further dis-
cussed in the following subsections.

4.2.1 Community Q&A (CQA)

A community-based online Q&A service, sometimes referred to as a knowledge
exchange community [1], constitutes a user-driven environment where people
searching for personalized answers post various types of questions to the Q&A
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community. A community-based online Q&A service consists of three components:
(1) a mechanism for information seekers to submit questions in natural language,
(2) answerers or responders who actively submit answers to questions, and (3) a
community built around this exchange [62]. Most community-based Q&A services
also archive question-answer pairs and make them publicly available to allow people
to search these pairs, therefore avoiding duplication of previously asked questions
and answers, which saves time and effort for users [8].

An example of a CQA service is Yahoo! Answers, launched by Yahoo! in 2005,
which has become by far the largest English-language-based online Q&A site.
According to Leibenluft [35], more than 120 million users have joined Yahoo!
Answers, and they’ve generated approximately 400 million answers to posed
questions. Figure 4.7 shows an example of a question and associated answers. While
a question may receive multiple answers, some questions also go unanswered [64].
Even if a question gets a few or several answers, it may take a while to get an answer
that satisfies the asker [57]. Of course, someone answering a given question at a later
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T | couldn't find this in my textbook...
Update: | actually just need one way other than vetoing the legislature's laws.

i:f Follow | * 3 answers

Trending Now
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Fig. 4.7 A screenshot of the Yahoo! Answers Website, showing how a question may receive
multiple answers from multiple people in the community
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Fig. 4.8 A screenshot of the Brainly Website, which specializes in homework-related Q&A

time also has the advantage of seeing all the previous answers, which likely makes
their answer stronger.

In addition to Yahoo! Answers, there are many horizontal and vertical CQA
services we use today. Examples include Naver® in South Korea, Askville® by
Amazon,* and Answerbag,> one of the first services to appear in the United States
that was shut down in 2015. Specialized/vertical CQA include Stack Overflow
for programming-related questions and Brainly® (Fig.4.8) for homework-related
questions.

Zhttp://www.naver.com.
3http://askville.amazon.com, which is now defunct.
“https://www.amazon.com.
Shttp://www.answerbag.com.

Ohttp://brainly.com.
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4.2.2 Collaborative Q&A

As we saw in the Yahoo! Answers example of online CQA, multiple people can
give multiple answers to a given question. But their answering activities are not
truly independent. One could see all the previous answers before posting their own,
thus hopefully improving upon what’s already posted. What if all of these answerers
collaborated and constructed one really good answer instead of several independent
responses?

In some cases, people are expressing different, and often conflicting, ideas and
opinions, so it may not be possible or appropriate to put them together in some way.
But there are questions (e.g., factual, and even some advice seeking questions) that
could benefit from cocreated answers. That’s where collaborative Q&A comes in.

Unlike a community-based Q&A service where every question-answer pair is
separately located in an archived thread list, collaborative Q&A services facilitate
the ability to edit and improve the phrasing of a question and/or its answer over time
via user collaboration. Examples of collaborative Q&A services are WikiAnswers
and Wikipedia Reference Desk,” which allow users to rephrase existing questions
and answers in order to best address the information needs of both the asker
and other community members interested in the same or similar topics. Like a
community-based online Q&A service, WikiAnswers also displays a list of similar
questions that have already been asked on the site in order to assist in fulfilling an
asker’s information need [7].

Figure 4.9 shows an example of answering activities on a question in WikiAn-
swers. Here, as you can see, several people at different times contributed to
constructing a single answer for the posted question.

4.2.3 Expert-Based Q&A

As in the first two Q&A services, an expert-based Q&A service allows users to
ask questions and receive direct responses from others. However, in these services,
answers are provided by a group of experts rather than an open community. Another
factor that differentiates these types of sites from the other models is that many
expert-based services include pricing systems, collectively referred to as a price-
based knowledge market [11], that allow the asker to specify the range of payment
an answerer receives based on perceived value (i.e., Google Answers’® payments
ranged from $2 to $200 with a nonrefundable listing fee of $0.50). However, other
expert-based Q&A models such as AllExperts’ allow an expert to voluntarily join

https://en.wikipedia.org/wiki/Wikipedia:Reference_desk.
8http://answers.google.com/answers.
http://www.allexperts.com.
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question)

selected revisions

Fig. 4.9 A screenshot of the WikiAnswers Website, showing how an answer to a question could
be collaboratively constructed by the community

the system and provide answers to questions based on their self-identified expertise
without fees. The Internet Public Library (IPL),'% an asynchronous digital reference
service [52], can also be characterized as an expert-based Q&A service since an

10http://ipl.org.
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Favorable and unfavourable actions

Expert: Babak Esmailzadeh Hakimi - 5/21/2016

Question

If a wind load(lateral) ,Representative certificate permanent action(vertical) and an imposed load( vertical) acts on a
bracing, can wind load be taken as a favourable action??

Please tell me if you know

Thank you

Answer G+ 0
Dear Danu

There is no absolute favorite action. The lateral load can make a favorite situation for some members while it makes
an unfavorite situation for others. For example a vertical loading make the bracings be suppressed under compression
stresses. The lateral loading makes one of the diagonals to behave in tension which is somhow favorite and add the
compression in the other diagonal which is not wanted. Then there is no strict favorite action.

Regards
BEH

Fig. 4.10 A screenshot of the AllExperts Website, showing an answer provided by an expert

expert, in this case a reference librarian, interacts with users to resolve information
needs (Fig.4.10).

Another example is a service run by several libraries, called Ask a Librarian.
Often, this is a chat-based system where one could directly interact with a librarian
just as they would at a physical reference desk. Even the Library of Congress has
such a service.!!

It is worth noting that many of these services have struggled to stay alive, and
several have already shut down. Google Answers closed in 2005 after existing for a
very short time.'> IPL, on the other hand, stayed alive for a long time thanks to the
library community’s (faculty and students at library schools, and librarians) efforts.
There was even an attempt to bring it to the Web 2.0 era with the introduction of IPL
2.0, but eventually it was terminated in June 2015. The Website is still available, but
without any support for asking a question of a librarian.

This is not to imply that expert-based Q&A systems have an inherent problem,
but these examples do indicate a need for a different approach. We need a Q&A
model that creates more sustainable services.

A few academic attempts have been made in the recent years to address just
that. One proposes to create a hybrid model that incorporates an expert-based
Q&A service such as virtual reference (VR) and crowd-based or social Q&A [65].
Another great example of a hybrid system is IM-an-Expert [72]. In this service

Uhttps://www.loc.gov/rr/askalib.
12See [61] for a commentary and analysis on what may have gone wrong with Google Answers.
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-0l

Expert- Available

M a
Ry 2

g0

BN Call + Video = Share~

Iam looking to take a beginners class on CF, Are there any cffered internally or by M3 certified partners where all an MS employee would have to pay is for matesials?
I'was unable to locate infermation on the intranet about this.

Forwarding your question... Plesse wait at least a few minutes for recipients to respond, B this is a mistake, close this window to cancel this question.
1 am still waitin,
Glenn

for experts to respond. Please be patient...
s willing to help. The two of you are now in a conversation. When you are done, type brye’ or close this window.

er) says: hi

Hi

= you can hook at hitpe//mylearning
% there are many online and other courses listed there

oh grest. ckay.

ys: i'm actually in the process of taking some myself <

Glenn (gm
ks it worth taking?

Glenn (gmetzier) says: depends on how “beginning” are you )

Fig. 411 A Q&A session with IM-an-Expert

(see Fig.4.11), a person submits a question to the system, which then matches the
question to potential experts who could do online chat with the asker to provide
answers, opinions, or advice.

A slightly different model for expert-based Q&A can be seen with Quora,'?
where unlike Google Answers, the experts are developed through their services to
the community rather than handpicked or hired. The result is high-quality content
generated and managed through curation, albeit at the expense of scale.

4.2.4 Social Q&A (SQA)

Social Q&A provides users with the opportunity to ask questions to friends
or acquaintances within SNSs or social search engines [28]. According to Paul
et al. [49], the question-answering interactions within social networking sites (e.g.,
Facebook, Twitter, etc.) are gaining increased popularity because these sites let
people leverage the expertise of a network of friends, as well as engage in the
collective knowledge of their social network community.

3https://www.quora.com.
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7 Mo

- - osemenorighedo - 7 N 201
a Is it just me or is the British flag more appealing on clothing that the
american flag?

Fig. 4.12 An example of social Q&A on Twitter

]

s ) @sincererevival - Jun 2
HELP ME!!!! DOES THIS DRESS LOOK OKAY!!!! | NEED HELP BEFORE | MAKE
A DECISION TO TAKE IT BACK

Fig. 4.13 Another example of social Q&A on Twitter

Arguably, social Q&A services share many of the same characteristics as
community-based services, such as a repository of questions and answers for
sharing knowledge within a Quora community [70], but with a few key differences.
For example, Honeycutt and Herring [27] found that Twitter users utilize the service
to solicit highly personalized information. According to Morris et al.’s [42] study
of users who post questions to social networking sites, askers typically trust their
answerers since they come from their personal network. In addition, the information
received is personalized based on an answerer’s knowledge of the asker.

Figures 4.12, 4.13, and 4.14 present a few examples of how people are using
social media services to ask questions. Now, can you imagine running these
questions as Web search queries?!
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You're about to post your first question to the world!

What's the ground speed of an unlaiden swallow anyway?

ﬁr&a ﬁ Your question will be visible to everyone so you can hear
' #=a 2=l from the people who know the most about this topic. It

will also appear in your friends' News Feeds.

Not sure what to ask? Check out some recently asked questions.

[=) update Status Ask Question [[3] Add Photos 7] Post Link

o

What's the ground speed of an unlaiden swallow anyway?

Your question will be visible to everyone. Ask Question

Fig. 4.14 An example of social Q&A on Facebook

4.3 Comparing Various Q&A Models

By now, most characteristics of various Q&A models, and more importantly, their
differences, should be clear. Just in case, Table 4.1 provides a summary.

Rather than asking which one is the best, it is important to consider the strengths
and weaknesses of each of these models/services. Each are able meet certain kinds
of needs and situations. There is some recent work by Choi et al. [12, 13] that
investigates where people go to ask various kinds of questions. To discover this
information, the authors divided questions into four types: (1) information seeking
questions, (2) advice seeking questions, (3) opinion seeking questions, and (4) social
questions. Using these types as a framework, they collected samples of questions
from four different Q&A services that cater to each category. Finally, they classified
the questions based on the four types. The results are in Table 4.2.

Examples of the four question types include:

* Information seeking. How many sports and events are in the Olympics?
* Advice seeking. How can we take payday loan on Christmas?

* Opinion seeking. Coke or Pepsi?

* Social. Why are some people so negative when you are being positive?

As we can see from Table 4.2, each kind of Q&A service exhibits different
characteristics regarding its questions’ content. Expert-based Q&A services, not
surprisingly, tend to overwhelmingly contain more factual questions than social
inquiries. Social Q&A services, on the other hand, have a much larger pool of social
questions.
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Table 4.1 Comparison of various Q&A models

Who can ask?

Who can answer?

Nature of the
connection

Nature of the
community

Pros

Cons

Examples

Social

Anyone

Anyone from
one’s social
group

Social, weak or
strong

Friends,
followers
Highly
personalized,
trustworthy
Small scale with
unknown
agendas

Facebook,
Twitter

Community
based

Anyone

Anyone in the
community

Stranger, weak
Crowd

Fast, abundant

Content by
unknown entities
for content
generators
Yahoo! Answers,
Stack Overflow

Table 4.2 Question types across various Q&A services

Q&A model

Community (Yahoo! Answers)
Collaborative (WikiAnswers)

Expert (IPL)
Social (Twitter)

Collaborative

Anyone

Anyone in the
community

Stranger, weak
Crowd

More refined
answers

Higher learning
curve

WikiAnswers,
Wikipedia
Reference Desk

59

Expert-based

Anyone
(nonexpert)

Designated
experts

Stranger, weak
Crowd with

identified experts
High quality

Expensive,
limited scale

Google Answers,
Quora

Information

seeking Advice seeking Opinion seeking Social

35 (7%) 204 (40.8%) 250 (50%) 10 (2%)
253 (50.6%) 192 (38.4%) 55 (11%) 0 (0%)

436 (87.2%) 34 (6.8%) 30 (6%) 0 (0%)

86 (17.2%) 170 (34%) 26 (5.2%) 218 (43.6%)

In the next section, we will expand our views on content within Q&A services,
going beyond questions and question types.

4.4 Content in Online Q&A

There are two primary entities to consider when talking about online Q&A: content
and users. In this section we will talk about content. Within content, there are two
obvious types: questions and answers. Of course, the users of an online Q&A service
may also generate other kinds of content such as comments and assessments (likes,
ratings), but we will weave the discussion of those into our description of content

and users.
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4.4.1 Questions

Questions are where it all begins. They serve as not only the starting point of the
Q&A process but also the driver of what happens next—who answers, how they
answer, how well they answer, etc.

It is assumed that good questions bring good answers [63]. It follows that many
investigations in the literature have focused on understanding question quality and
difficulty.

Studies of question quality in online Q&A look at both textual and non-textual
features. Examples of such works include Agichtein et al.’s [3] assessment of answer
and question quality, as well as the relationship between answers and questions,
within Yahoo! Answers. Textual features found to have a significant influence on
the authors’ model used in this work include punctuation density, number of words
per sentence, number of unique words, and entropy. Bian et al. [9] and Li et al. [37]
also found that non-textual features, such as an asker’s profile, influence question
quality.

Yang et al. [76] used findings to inform the development of a system that flags
questions for revision; however, the authors focused on unanswered questions,
which are not synonymous with question quality. Even if a question receives an
answer, there is no indication that the answerer understood the asker’s information
need. Alternatively, a question that clearly states the asker’s information need might
not receive an answer based on variable factors, such as the time of day the question
was posted (a non-textual feature Yang et al. [76] used in their prediction model).

A rich body of literature has focused on developing a taxonomy for questions
asked within digital reference services (see [5, 19, 21, 26, 31, 56, 66]). Numminen
and Vakkari [44] argued that Sears [56] developed the most comprehensive taxon-
omy, which “covered the greatest range of various types of questions and included
the most detailed subdivision of questions” [44, p. 1251]. Sears’s [56] taxonomy
divided reference questions into three categories: (1) ready reference questions, (2)
specified search questions, and (3) research questions.

Similar research has been performed within other online Q&A sites. For
example, Harper et al. [24] developed two distinct question types in order to
investigate the archival value of online Q&A sites (Ask MetaFilter, Answerbag,
Yahoo! Answers): (1) informational questions that are more likely to gather
information and (2) conversational questions that stimulate discussion to solicit
opinions from others. Another study by Harper et al. [25] utilized a rhetorical
framework to classify questions using the same online Q&A sites as the previous
study [24]. The framework has three major categories: (1) deliberative (advice,
identification), (2) epideictic (approval, quality), and (3) forensic (prescriptive,
factual). The study found that factual (31%) questions are most frequently asked,
followed by identification (28%), advice (11%), and prescriptive (11%).

As reported in the previous section, a recent study by Choi et al. [14] also
focused on frequency distributions for question type among four different online
Q&A services, each representative of a type of Q&A site identified above. The study
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developed four different question types using previous research by Harper et al. [25]:
(1) information seeking questions, (2) advice seeking questions, (3) opinion seeking
questions, and (4) non-information seeking questions (self-expression).

Recent studies have also paid attention to how a question is formulated and how
this impacts quality within online Q&A environments. For example, Shah et al.
[63] examined why fact-finding questions from Yahoo! Answers failed or did not
receive an answer. A typology was developed in order to determine reasons for why
a question might fail, and the results indicated that the most significant proportion
of failed questions were too complex and/or overly broad (34%), followed by
those that lacked information (14%), had multiple related questions (13%), and
were ambiguous (10%). Choi et al. [15] performed a similar study but focused
on fact-finding questions that both did and did not receive an answer. They
subsequently developed a model that predicts question quality (good or bad) using
a question’s textual features for training and non-textual features as evaluated by
human assessors for testing.

The results from a study by Shah et al. [64] revealed that six significant textual
attributes contribute to the model with the highest percentage of accuracy: (1)
interrogative words used at the beginning of a question; (2) the number of unique
words in the question, which is an indicator that the information within the question
is more specific; (3) the clarity score representing the complexity of the question;
(4) the presence of content that provides additional information in order to give
the reader a better understanding of what the asker is looking for; (5) the number
of question marks, which signifies how many questions the user asks; and (6)
the presence of taboo words, which indicates whether the question is socially
appropriate.

4.4.2 Answers

Let’s now switch our attention to answers, which is where the majority of content-
related studies for online Q&A are done because:

1. Typically, answers contain more content (e.g., there are more of them and they
are longer) than what’s available in questions.'"* We found that on average one
question on Yahoo! Answers had six answers [60].

2. Answers are where the circle of Q&A finishes. Without quick and quality
answers, the whole Q&A service could collapse.

Given the access to a large database of human relevance judgments approximated
by Best Answer ratings and the need to moderate the variable quality of content
exchanged within these sites, many information retrieval researchers have attempted

141 say typically because there are failed or failing Q&A services such as Google Answers where
the balance of questions-answers tips against answers [61].
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to determine the relationship between various features generated from within
Yahoo! Answers and human judgments [4, 54]. While the aggregated quality of the
total content within CQA has been deemed reasonable, Su et al. [67] discovered that
within individual cases, answer quality is highly variable; 17-45% of the answers
provided to questions posed by the authors were correct as opposed to 65-95% of
questions rated as Best Answers within a large-scale sample. This indicates that user
satisfaction may increase if a system is able to process a question, locate similarly
worded archived questions within its database, and retrieve already-posted high-
quality answers.

Researchers addressing this problem have typically created classifiers—which
identify various aspects of answer quality—by using Best Answer ratings as an
indication of answerer satisfaction (e.g., [38]). The literature includes several
approaches to identifying Best Answers. Liu et al. [38] generalized these approaches
into an Asker Satisfaction Prediction (ASP) framework, which includes textual
and semantic features of questions and answers, history of answer satisfaction by
category, and past activity of askers and answerers [3, 6, 29, 32, 38, 60]. Other
studies have attempted to both add classification features and use other evaluative
baselines for answer quality using human-based assessments. Examples of the
former include typologies for question type labeled by human assessors where
findings indicate that the distribution of Best Answers significantly varies among
these types [24, 38], and examples of the latter include using human assessments
as baselines for answer quality [3, 60]. These classifiers often employ either
regression-based or probabilistic-based analyses including support vector machines
and Bayesian networks [3, 38]. There have also been attempts to classify questions
based on their types—such as advisory, factual, or opinion-based—in order to
recommend an appropriate Q&A service (e.g., [14]).

Adamic et al. [2] performed a large-scale analysis of Yahoo! Answers, with 8.4
million answers, 1.1 million questions, and 700,000 distinct users. They found that
a user tends to provide more Best Answer ratings when their participation rate
(e.g., asking, answering, evaluating) is lower [2]. This suggests that users who
interact more within Yahoo! Answers might evaluate answers differently than those
who do not take advantage of the community-based elements of the site, a finding
also present in studies of other online Q&A communities, such as the UseNet
community. In contrast to these findings, Agichtein et al. [3] found that Yahoo!
Answers users tend to adopt multiple roles (e.g., asking and answering questions)
and are thus more difficult to classify based on their participatory practices. The
authors attribute this to the site’s incentive mechanisms, which do not allow a user
to ask questions until they accrue points by providing answers and/or evaluating
content. This feature of the Yahoo! Answers service might also account for the
noted imbalance between resolved answers—or answers that receive a Best Answer
rating—and total answers [2].

Agichtein et al.’s [3] study performed one of the first large-scale experiments
combining content-based features and network-based features in order to identify
quality answers as ranked by human coders within Yahoo! Answers using the ASP
framework with 71 features. Findings indicate that models trained on each set of
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features from the framework perform at a substandard level, but the combination
of features leads to adequate classification performance, suggesting that each set of
features provides independent information that makes a unique contribution to the
overall model.

4.5 Users in Online Q&A

Now we turn our attention to the people who generate the content we’ve just
discussed. We can divide online Q&A users into two primary classes: askers and
answerers. Of course, these are not necessarily mutually exclusive. The same people
can both ask and answer questions, and as we will see in a later subsection here, for
a peer-based online Q&A service to be sustainable, there needs to be an appropriate
balance of asking and answering behaviors within that community of users.

4.5.1 Askers

Online Q&A involves two central types of users: askers—or those who submit
a question to a particular site—and answerers, or those who provide answers
to askers’ questions. Choi and Shah [13] point out that despite online Q&A’s
growth, little is known about what motivates users to ask questions in these
environments. Recently, however, some research focuses specifically on askers
to uncover various facets of querying behavior, which could provide a general
framework for conceptualizing different contexts and situations of information
needs in online Q&A.

Some work examines general information seeking behavior that can apply to
askers in online Q&A settings. Wilson [74], for example, pointed out that physical,
affective, and cognitive needs, as well as an information seeker’s social role and
environment, motivate questioning behavior. Later, Wilson asserted that information
seeking behavior may occur when an individual feels “a consequence of aneed” [75,
p. 251]. Wilson [75] contends that such a user would satisfy their desire by making
demands on formal or informal information sources or services, which may or may
not be successful.

A small body of work focuses on askers’ motivations within online Q&A
platforms. Using NCknows, a chat-based digital reference service, Pomerantz and
Luo [51] investigated why users ask questions in order to determine the effectiveness
of chat reference service in meeting library users’ information needs. Their study,
which combined traditional evaluation of users’ satisfaction toward the reference
encounter with details of their information use and motivation for using a chat
reference service, isolated six categories of motivation: (1) to answer a work-related
question, (2) to answer a question from their personal lives, (3) to conduct a known-
item search, (4) to answer a question about the library itself, (5) to help others
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look for information, and (6) “others.” This study was limited, however, because
it surveyed a limited population.

Other studies focused on subject-specific queries to gain insight into the moti-
vation behind askers’ participation in SIS. Lee, Downie, and Cunningham [20]
studied users looking for music-related information on Yahoo! Answers and Google
Answers and found that identifying either artist or work was their most frequent
motivation. When analyzing how everyday life contexts affect motivations for
health-related information seeking, Zhang [77] identified three potential factors:
cognitive motivation, emotional motivation, and social motivation. Morris et al.
[41] looked specifically at SNSs to determine the types of questions asked and
motivations for posting questions to social media rather than other platforms, such
as search engines. They found that users trusted their social networks and believed
SNSs performed better than search engines in addressing subjective questions.

Choi and Shah [13] conducted the most comprehensive study of askers’ moti-
vations to date. To investigate, they conducted a sequential mixed-method analysis
that employed an Internet-based survey, diary method, and interviews among users
of Yahoo! Answers and WikiAnswers. Findings revealed that cognitive needs—
which include finding relevant information in immediate surroundings, seeking
advice or opinions for decision-making, and learning via self-education—were the
most significant motivation, but other motivational factors also played an important
role depending on askers’ contexts and situations. These other factors included (1)
affective needs, or social and emotional support; (2) personal integrative needs,
or finding support for or insight into one’s own life; (3) social integrative needs,
or identifying with others and gaining a sense of belonging or social interaction;
and (4) tension-free needs, or filling time with fun or an emotional release. These
recently acquired findings could develop better question-answering processes in
online Q&A environments and gain insight into the broader understanding of online
information seeking behaviors.

4.5.2 Answerers

Another body of social information seeking research focuses on answerers’ behav-
iors. A variety of motivations drive question answerers within community-based
online Q&A services. Oh [45] investigated Web 2.0 environments that focus on
health-related information. Specifically, he examined common behavior among
answerers who respond to questions asked by anonymous users on Yahoo! Answers.
An online questionnaire proposed ten motivational factors: enjoyment, efficacy,
learning, personal gain, altruism, community interest, social engagement, empathy,
reputation, and reciprocity. Altruism was ranked the most influential, while personal
gain was ranked the least. Enjoyment and efficacy were more influential than other
social motivations, such as reputation or reciprocity, though different user groups
(based on demographics, expertise, etc.) demonstrated some variations. Though
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his study focused on health-related information seeking, it can be applied to other
domains and contexts.

Nam et al. [43] also emphasized altruism in their study of Knowledge-iN users,
though they found learning and competency were significant. Rafaeli et al. [53], on
the other hand, examined Google Answers’s knowledge sharing market and found
that economic and social incentives were important. Moore and Serva [40] analyzed
member motivation for contributing to various types of virtual communities and
found that social engagement was a significant factor. According to their research,
answerers contribute to Q&A sites to satisfy their desire to belong to a social group
and connect with others. This factor can be referred to as a motivation of belonging.

Kankanhalli et al. [30] examined employees’ willingness to contribute answers
and information to electronic knowledge repositories (EKRs). They used social
exchange theory to create a cost/benefit analysis of EKR contributions, as well as
social capital theory to account for various contextual factors that affect partici-
pation. After surveying a number of public sector organizations, they found that
knowledge self-efficacy and enjoyment in helping others were the most significant
motivational factors. These so-called intrinsic benefits were not contingent upon
contextual factors; however, other “extrinsic benefits,” such as reciprocity and recog-
nition, were affected by contextual elements. These elements included generalized
trust, pro-sharing norms, and identification. Though this study’s largest implications
apply to organization-wide knowledge management practices, its findings also lend
insight into answerers’ intrinsic and extrinsic motivations.

Harper et al. [23] developed a framework of question answerers’ intrinsic and
extrinsic motivations, which included perceptions of values, interactions, online
social cognition, information ownership, reciprocity, gratitude, access to technol-
ogy, generalized exchange, reputation, status, norms commonality, payment, and
social/cultural capital. Panovich et al. [47] examined question-answering behavior
on SNSs. According to the researchers, SNSs provide many opportunities to study
online information seeking behavior due to their widespread use. Their work
related answering behaviors to “tie strength,” a friendship-measuring method from
sociology. They found that tie strength applies to friends’ answering behaviors. In
particular, they claimed that stronger ties (i.e., closer friendships) provided a subtle
increase in information that more significantly contributed to participants’ overall
knowledge and was less likely to have been seen before.

Bronstein et al. [10] also examined SNS contributions to determine why certain
users choose to share information while others remain lurkers, a term we will discuss
later in this chapter. They administered a survey to gauge the relationship between
online participation and a series of variables that included anonymity, social value
orientation, motivations, participation in offline activities, the Internet’s political
influence, and users’ personality traits. Results suggested that frequent contributors
have a host of factors in common: they identify themselves; report higher levels
of offline extroversion, openness, and activity; and express interest in the topic to
which they are responding. According to this study, personality traits factor in with
the motivations behind answering behavior.
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Oh [45] provides a litany of possible alternative motivational factors that
warrant further attention: self-enjoyment, personal satisfaction, self-efficacy, self-
competence, learning, access to information, community attachment, community
advancement, gift-giving culture, financial incentives, and product development are
avenues for future research.

4.5.3 Balance of Askers-Answerers

Since Q&A services’ askers and answerers are both humans whose time, effort, and
level of participation may be limited, it is important for a Q&A service to seek a
good balance of users. If there are many people who want to answer and not enough
people asking questions (doesn’t often happen), we may waste the potential of those
answerers. On the other hand, if there are many more askers than answerers (does
happen), then answers may be slow to come or even not come at all.

Of course, unless we are talking about expert-based Q&A services, these askers
and answerers are not usually different groups; the same participants can both
ask and answer a question. Still, having a good balance of these behaviors is
paramount. Let’s look at a case study that examines what that balance looks like and
what happens to services that don’t achieve a good balance. Spoiler alert: Google
Answers shuts down!

Shah et al. [61] looked at users’ participation patterns in Yahoo! Answers and
Google Answers. Of course, Google Answers was an expert-based Q&A system, so
a special class of users was responsible for answering while everyone else could ask
questions. But despite the platform’s strictures, the authors still mined valuable data
from the balance between its demonstrated asking and answering behaviors.

Now, Yahoo! Answers users earn and spend points based on their activities (e.g.,
asking a question costs 5 points; answering a question earns 10 points). And as they
earn points, they can move up a level, with there being seven total levels. It’s kind
of like playing a game.

As illustrated in Fig.4.15, Yahoo! Answers’ upper-level users are much higher
on the “Points” axis compared to those in lower levels.!> This correlation is simply
based on the definition of levels. What is more interesting to note is that there are
other patterns as well. Users in higher levels seem to be answering many questions,
but not necessarily posing that many more questions, as compared to those at lower
levels.'® We will examine this issue later in this section.

Levels 1, 4, and 7 were chosen simply to keep the display uncluttered for this figure.

16This scatter plot may seem misleading as there appear to be many more points for higher levels
than for lower levels. This is due to the fact that a majority of points at lower levels fall at the same
spot, whereas points at higher levels are more distributed.
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Fig. 4.15 Distribution of users in different levels according to the number of questions, number
of answers, and the points in Yahoo! Answers

Let us now look at user participation in terms of consumer and contributor
behavior at each level. Users at higher levels exhibit greater participation by
contributing more than those at lower levels. This pattern can be inferred by the
very definition of levels in Yahoo! Answers. A user achieves a given level based on
points earned. While there are several factors that lead to earning or losing points,
providing answers and having those answers selected as the best are the two major
factors that lead to the acquisition of points. In other words, in spite of a complex
formula for determining levels of user participation, the one factor that can solely
reflect these levels is the number of answers contributed by a given user.

A plot of users in levels 1, 4, and 7 is depicted in Fig. 4.16. We can clearly see
from this plot that lower-level users are basically consumers rather than contributors.
There are a few outliers exhibiting some stronger consumers or contributors. Yahoo!
Answers identifies top contributors in each of its 25 categories based on the number
of questions a user has answered in that category. The collection used here had
55,005 users and 1677 top contributors.'”

Shah et al. [61] found that while Yahoo! Answers users exhibit a healthy
behavior, things were quite different for Google Answers users. Google hired only
535 answerers to assist a significantly higher number of askers.'® And so many of

"There is some similarity in Yahoo! Answers’s definition of top contributor and our usage of
contributor. However, “contributor” here is defined as a characteristic of a user based on the number
of questions that individual has answered.

181n fact, the potential pool of askers was the whole world, but the service never got to be that
popular.
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Fig. 4.16 Distribution of users in different levels according to the number of questions, number
of answers, and the points in Yahoo! Answers

the questions went unanswered, fostering dissatisfaction among askers and turning
them away from the service. After a brief debut, Google shut down its Answers
service in 2006.

4.5.4 Special Users

While askers and answerers classify two general types of online Q&A users, not all
participants are the same, or equally important. There are subsets of users in any
community that are of more interest to service providers, advertisers, and scholars.
These “special” users are grouped based on unique behaviors that characterize their
specific actions within a Q&A service. Here we consider some of those classes of
users in an effort to introduce the reader to the rewards that can be gained from
identifying special users. We’ll explore rising stars, struggling users, and potential
answerers.
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Rising stars are those users who consistently provide quality posts and earn a
respected reputation from other community members. They are central to Q&A
sites because they attract traffic from Internet users and subsequently drive sites’
development. White et al. [73] contend that a community’s size is a large component
of its overall effectiveness, meaning rising stars are crucial components of an online
Q&A service. White and Richardson [71] studied synchronous social question-
answering, which involves a real-time dialog between askers and answerers. They
found that an answerer’s expertise significantly impacted both the quality and
trajectory of a dialog. From these findings, they suggested that synchronous social
Q&A systems should consider the relative expertise of candidate answers with
respect to askers. Daud et al. [17] tackled the difficult task of finding rising stars in
academic networks. They developed StarRank, a new computational method based
on PageRank, to determine users’ influence. Similarly, Li et al. [36] attempted
to locate rising stars in publication networks using PubRank, also modeled after
PageRank. They considered factors such as authors’ interactions, track records, and
chronological development. See [33] for more details on identifying rising stars in
Q&A sites.

Struggling users are active community members who experience difficulty with
providing quality answers. Their posts may experience a high deletion rate. Unlike
“lurkers,” who Gong et al. [22] define as Q&A users who inexplicably maintain
minimal social connections, struggling users make an effort to participate in online
communities. Sun et al. [68] compiled a literature review of online lurkers and
concluded that several factors—including environmental, personal, relational, and
security situations—influence lurking behavior. These individuals may be coaxed
out by major global events. Struggling users, however, engage with sites’ day-to-day
content. They may, as Dervin [18] contends, misunderstand the context surrounding
their topic, or even their chosen platform’s larger social focus. Their answers can be
incomplete, inaccurate, or inappropriate. Efforts, such as that proposed by O’Neill’s
[46] analysis of ChaCha'® and other then-emerging answering systems, should
be made to assist these users with their information seeking or answering tasks.
Interactions with other users, instructional guides, classification systems, and other
information seeking strategies may help struggling users to improve their actions
before they leave a Q&A site. See [34] for more details on identifying struggling
users in Q&A sites.

Potential answerers include users who could efficiently and effectively answer
an asker’s question, and thus reduce waiting time and develop quality answers
within a particular site. Pelleg et al. [50] recently found that automatic quality
assessment significantly improves users’ experiences as compared to community
feedback, which can be delayed and time-consuming. White, Richardson, and
Liu [39] emphasize the importance of the ratio of answered to unanswered
questions in a Q&A service. Identifying potential answerers would improve this
ratio and thus serves as a paramount objective in SIS research. Shah and Pomerantz

Yhttp://www.chacha.com.
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[60] studied answer quality in Q&A and developed a method to automatically
predict answer quality in Yahoo! Answers. Unfortunately, this method manually
extracted thirteen answer features and was very expensive. Shah and Kitzie [59]
asserted that answer effectiveness is most influenced by relevance, quality, and
sanctification. Li et al. [37] developed a question-routing system within community
question-answering to estimate answerer expertise for routing questions to potential
answerers. Their results achieved higher accuracies of routing questions with lower
computational costs.

It is important to note that throughout a user’s “lifetime” (or period of use)
on a Q&A site, they may evolve or otherwise shift into different roles. Danescu-
Niculescu-Mizil et al. [16] studied lifetimes and found that users are initially
receptive to online communities until they slowly become disillusioned with the
language gap (e.g., jargon, expertise) between themselves and other members. Other
factors influence the trajectory of users’ participation, including their desire to learn,
whether their information need was satisfied, and external factors such as career
changes or relocation.

4.6 Summary

This chapter recognized that questioning is one of the fundamental behaviors of a
human being when it comes to seeking information. Over the last few decades, due
to amazing advancements made by the search engine industry, we have all grown
accustomed to throwing out a bunch of keywords when we want to find something.
But when it comes to seeking information from others, thankfully, we still use
questions.

Online social and crowdsourcing services make it easy for people to seek
information from others by posting questions. While some of these sites were
created specifically for question-answering (Q&A), some others are being used for
Q&A without that specific design. Examples of the former are Yahoo! Answers
and Stack Overflow, whereas Twitter and Facebook fall under the latter category of
services.

We saw in this chapter that there are four major categories of Q&A services:
community-based, expert-based, collaborative, and social. We also saw how the
nature of questions posted on each of these platforms varies. In the end, it’s up
to the information seeker to practice their freedom to explore and choose whatever
works for them. It’s not uncommon for people to seek information through multiple
unconventional media and methods.
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Chapter 5
Social Search

Abstract This chapter introduces the intersection of information seeking/searching
and social media/networking. This intersection is called social search, and it
references two concepts: people looking for information that is socially constructed
and people using social connections to look for information. While some of the
aspects of social search overlap with social Q&A, or in general Q&A services, there
are important differences. The present chapter dwells on those differences and the
uniqueness of social search by way of subtopics such as social annotations, social
navigation, and co-browsing. The chapter also introduces several pertinent theories
and models for social search. There are discussions on the technology for providing
and facilitating social search, as well as related topics such as collaborative search.

5.1 Introduction

As we have seen multiple times in this book, people are increasingly looking for
information through their social connections. Searching has gone social in different
ways for quite some time. In a sense, we have come full circle in terms of our search
habits. As many scholars identified decades ago, information seeking/searching is
social [32]. Or at least it’s meant to be social. That’s how we succeeded for a long
time—asking around through our social ties when we had information needs. And
then at some point we started storing that information in tablets, scrolls, books, and
finally digital devices, making it possible to bypass talking to a person and instead
go straight to the information.

To add to that, the Internet, and more specifically the Web, brought us a host
of fantastic tools that made it possible to not even leave our house to look for
information. And so while searching for information was conceived to be a social
activity, thanks to amazing search engines, databases, and other services that were
all designed for individual access, somewhere we lost that social touch.
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Info Seeking
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Info Retrieval
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Fig. 5.1 Contextualizing social search with the help of related concepts—social
media/networking, collaboration, and information retrieval

Fast forward to the twenty-first century and we have something called the Web
2.0, which is essentially a set of services and methods for not just accessing but also
producing and sharing information with others. And so we are coming back full
circle to exploiting our social connections to search for information (Fig.5.1). In
this chapter, we will see different ways this social search phenomenon is exhibited
and studied.

5.2 Defining Social Search

Let’s start with some examples of social search. We actually saw a couple of them
in the previous chapter when we talked about social Q&A. But search is more than
just Q&A. Our most common method for searching is still through keywords, so
it’s expected that we have a way to search through our social information using
keywords.

Such an example is shown in Fig. 5.2, which comes from Google Social Search.
There is nothing very fancy here. This particular search engine is simply using
Google’s search algorithm on data specifically generated in various social media
sources such as Facebook, Twitter, and Pinterest.
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Fig. 5.2 A screenshot of Google Social Search

Of course, there are some scholarly works that directly address social search.
For instance, Evans and Chi [12] discussed how social interactions could help
individuals who search together. They explicitly called this social search. Social ties
that lead to social search can be extended to stronger ties leading to collaborative
search.

Let us talk about how ties in information seeking environments—such as
transforming weaker ties into stronger ones to encourage possible collaboration—
have also been used in several other places. For instance, there are co-browsing
applications that let visitors of the same Web page be aware of each other to
encourage interactive information seeking [9].

Sometimes stronger ties are formed not for collaborative purposes, but to pos-
sibly filter information. Most collaborative filtering systems depend on converting
weaker ties (e.g., users of the same system who are interested in similar objects)
to stronger ties (e.g., users who are connected based on their behavior and able to
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influence each other). For instance, a Netflix' user can have social (weaker) ties with
their friends on Netflix’s network, but when Netflix’s collaborative filtering system
starts making recommendations based on their social network, and when the users
in that network start using those recommendations and/or start interacting with their
peers based on their similar interests, the weaker ties of that social network become
stronger and more specific.

In summary, a social network typically exhibits weaker ties among the par-
ticipants based on their interactions, intentions, and objectives. A collaborative
network, on the other hand, shows stronger ties. A social tie can be useful and
converted to a collaborative tie. The reverse can happen too. Often, participants
without social ties are put in a collaborative project. While working on such a
project, the participants may develop a social tie. Based on this, we know that one
tie (social or collaborative) does not subsume the other; they both can complement
each other.

Though social search is not always explicitly defined in information seeking
literature, it describes the process in which individuals seek to satisfy an information
need through their social connections. Such connections could include Facebook
friends, email networks, and other social media networks that encourage the
exchange of information through social interactions. According to Evans and Chi
[13], social search has been applied in the Web 2.0 field to describe searches that:

1. Utilize social and expertise networks

2. Are done in shared social workspaces

3. Involve social data mining or collective intelligence processes to improve the
search process

A number of models examine various aspects of social search in detail.

5.3 Social Search Theories

From the onset of sophisticated Internet social networks, information scientists have
researched the various factors that motivate and affect social searchers and the
development of their chosen systems.

5.3.1 An Early Model

Watts and Dodds [33] present early social search theories. They believe social
networks are valuable due to their “searchability,” or allowance of ordinary people
to direct messages through personalized networks of acquaintances in order to reach

Thttps://www.netflix.com.
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a specific person. This quantifiable model offers an explanation of social network
searchability in terms of recognizable personal identities, or sets of characteristics
measured along a number of social dimensions. The model is based on six
contentions of social networks:

1. Individuals in social networks are endowed with both network ties and identities,
or sets of characteristics attributed to themselves and others based off social
group dynamics.

2. Individuals break the world down into cognitively measurable groups, which
include various networks of social connections.

3. Group membership defines identity and is also the primary basis for social
interaction and acquaintanceship.

4. Individuals hierarchically partition the world in multiple, independent categories.

5. Individuals construct measures of “social distance” that capture closeness within
a group.

6. Given only local information about a network, individuals forward a message to
a single person.

This model can, in theory, be applied to any data structure in which elements
exhibit quantifiable characteristics of the researchers’ notion of identity. Addition-
ally, similarity between two elements can be judged along multiple dimensions.

5.3.2 Information-Driven Motivation

Borgatti and Cross [4] examine the motivations behind users’ decision to seek
information from other people. They propose a formal information seeking model in
which the probability that a person would seek information from another person is
a function of: (1) knowing what that person knows, (2) valuing what that person
knows, (3) being able to gain timely access to that person’s thinking, and (4)
believing that seeking information from that person would not have a high cost.
They also believe that knowledge, access, and cost variables mediate the relationship
between physical proximity and information seeking. Results from two studies
strongly support both theories, with the exception of the mediation cost concept.
Amershi and Morris [2] believe that social search can improve cumbersome
information seeking practices, such as collaborative search habits that occur in
shared computer settings, or those settings in which individuals conduct a collab-
orative search using only one device. After conducting interviews with teachers,
librarians, and developing world researchers, they discovered the many limitations
of collaborative endeavors. In order to improve colocated collaborative Web search,
they introduced CoSearch, a social search technique in which collaborative Web
search is improved through the use of multiple readily available devices. They
concluded that CoSearch enabled distributed control and division of labor, and thus
reduced frustrations associated with shared computer work while preserving the
positive aspects of communication and collaboration during information retrieval.
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According to McDonnell and Shiri [25], social search can enhance Web search-
ing. They believe that social search has a substantial role to play in Web search
due to its ability to enhance information seeking through synchronous collaboration.
They present a taxonomy of social search that includes several dimensions on which
the activity can be categorized:

1. Synchronous vs. asynchronous collaboration. Synchronous collaboration refers
to social search activities that take place in real time, whereas asynchronous
collaboration refers to users who do not interact in real time.

2. Implicit vs. explicit collaboration. Implicit collaboration refers to systems,
such as social bookmarking systems, in which collaboration emerges from an
analysis of the behavior of users who do not interact with each other. Explicit
collaboration occurs when users have an explicit assumption that, via a particular
system, their questions will be answered by someone in their social network.

3. Finding people vs. finding information (search target). Some researchers exclu-
sively define social search as a search for people, but most focus on a user’s goal
to find information resources.

4. Search vs. discovery (finding). “Search” refers to the traditional information
retrieval model, whereas “discovery” refers to practices that may allow users
to discover new sites that cannot be found via search.

5. Sense-making vs. content selection in results. Another dimension of social search
lies in the degree to which a system relies on social media to either select content
or make sense of search results.

After identifying these five dimensions, McDonnell and Shiri [25] propose a
user-centered model of social search, stating that a great deal of previous research
narrowly focuses on methods that users cannot directly manipulate or influence.

5.3.3 Cognitive Motivation

Evans et al. [14] believe that social search can have cognitive benefits as well
as informational benefits. Using a talk-aloud protocol and video, they explored
the actions of eight subjects as they completed two “Google-hard” search tasks.
Tasks alternated between social condition—or those in which participants could
only use social resources—and nonsocial condition, in which participants could
use normal Web-based information sources. The study found that asking questions
on social networking sites and targeting friends one-on-one both resulted in
increased information processing. Social networking sites garnered more answers
to a question, while one-on-one interactions produced more thorough answers.
Researchers concluded that technological and cultural affordances of different social
information media could provide complementary cognitive benefits to searchers.
The work suggests that online tools could be better integrated to support this
process.
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Evans and Chi [11] draw attention to core concepts within social search.
Their study illuminates the idea that, though search engine researchers often view
searching as a solitary activity, social interactions play an important role throughout
the search process. They reach this conclusion via a critical incident survey of over
150 users of Amazon’s Mechanical Turk® service. Their study integrates models of
sense-making and information seeking behavior to present a canonical social model
of users’ activity before, during, and after search.

In a second study, Evans and Chi [13] surveyed another 150 users and focused
on difficulties encountered during searches. Social interactions ranged from highly
coordinated with shared goals to loosely coordinated with sought advice, but all
suggested similar conclusions to those reached during their initial study. They found
that users have a strong social inclination throughout the search process and thus
interact with others for a variety of reasons. According to their data, self-motivated
searchers, users conducting informational searches, and users with failed or difficult
queries demonstrated the highest degrees of social search. Their finding that users
interact before, during, and after search processes paves the way for system design
suggestions that specifically pertain to each stage in a search process. These tools
would take natural, nuanced search behaviors into account.

5.3.4 Collaborative Search

Often related to social search is collaborative search, as shown in two of the
earlier studies reported by Evans and Chi [11, 13] on topics of collaborative search
environments and practices. According to Morris et al. [28], collaborative search
is a social search where users share an information need and work together to
fulfill that need. Morris [27] examined collaborative Web search practices through a
study of 204 knowledge workers at a large technology company. Findings indicated
that a large proportion of users engaged in searches that included collaborative
activities. Based off these results, it was concluded that Web search interfaces
should be designed with tools for sharing. Twidale et al. [32] made an early plea for
collaborative Web systems, stating that collaboration is vital to online information
retrieval and thus necessitates a shift away from single-user system interfaces. Their
study specifically examined digital libraries and introduced the Ariadne system,
which provides computerized support for collaboration between browsers.

Golovchinsky et al. [18] provide an in-depth picture of collaborative information
seeking as social search. They classify systems for computer-supported collabora-
tion for information seeking along four dimensions:

1. Intent—Explicit vs. Implicit. Explicit information seeking classifies scenarios in
which collaborators search for information based on a declared understanding

Zhttps://www.mturk.com/mturk/welcome.
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of their mutual information need, which may evolve over time. Implicit intent
pertains to collaborative filtering systems that infer users’ similar information
needs based on their actions or opinions.

. Depth of mediation. Depth of mediation describes the level at which collabora-

tion occurs in the system. This can be user interface or search engine back end.
Mediation affects a system’s awareness of its users’ contributions and how it uses
those contributions to influence searches.

. Concurrency. Searchers can collaborate synchronously (e.g., in real time), or

asynchronously, where previous searches influence later searches.

. Location. Collaborators can work in the same place at the same time, which

allows them to communicate in a variety of ways beyond the computer. They
can also be distributed, which may increase the chances for collaboration but
decrease possible communication channels.

Golovchinsky et al. [18] also classify various user roles in a collaborative human-

computer system. These include:

1.

Peer. The most common situation involving existing (non-mediated) tools during
which all collaborators use the same interfaces to control the system and
coordinate their activities.

. Domain A expert/domain B expert. A variation of the peer role in which

collaborators use the same interfaces but possess different domain knowledge.
Mediation can help users recognize documents relevant to both sets of expertise.

. Search expert/search novice or domain expert/domain novice. Often, collabora-

tors will possess varying degrees of expertise or familiarity with a domain and
with search tools.

. Search expert/domain expert. These roles introduce true asymmetries between

team members’ contributions. The search expert knows the system but can only
make rudimentary suggestions based on information provided by the domain
expert. The domain expert has a better understanding of the information need
and, subsequently, more evaluative power. When mediated, this dynamic can be
quite successful.

. Prospector/miner. Unlike other roles, these focus on searchers’ activities during

the search. One collaborator can search broadly (prospector), while the other
searches deeply (miner).

Other role combinations are possible, and not all are pairs. Regardless, this

research suggests that most complex tasks improve with collaboration, and existing
tools must be better designed to support these tasks. Golovchinsky et al. [18] believe
that dimensions of collaboration and roles can foster a design framework for systems
that support explicit collaboration. We will talk about collaboration more in the next
section of this book.
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Morris et al. [28] believe that the recent and rapid rise in social networking
tools and practices has allowed users to expand upon their preexisting propensity
to turn to social contacts with their questions. They surveyed 624 people to
discover what types of questions are asked and answered via social networking
platforms. They explored relationships between answer speed and answer quality,
properties of participants’ questions (e.g., type, topic, and phrasing), and properties
of participants themselves (e.g., age, gender, and social network use habits).

Horowitz and Kamvar [22] developed Aardvark, an actual social search engine.
The system allowed users to ask a question via email, instant message, text message,
or voice. It then routed the question to a person within that user’s social network
who was deemed most likely to be able to answer it. The challenge lied in finding a
qualified answerer, rather than in finding satisfactory documents. Unlike traditional
search engines, trust was based on authority rather than intimacy. This new kind of
search engine presented an alternative to preexisting platforms and search strategies.
Google acquired Aardvark in 2010 and shut it down a year later.

Other researchers have examined specific kinds of social search technology, such
as peer-to-peer (P2P) systems. Condie et al. [8] postulate that P2P systems, such
as Gnutella, have potential for large-scale, robust information sharing but cannot
meet said potential because they match users to randomly selected peers within
their network. They present a new protocol that forms adaptive, self-organizing
topologies for data sharing within P2P networks. This would allow a user to directly
connect to peers that would provide the most satisfactory content. It would also
prevent certain attacks, reward active peers, and punish malicious peers and free
riders.

In a later study of P2P systems, Faye et al. [15] acknowledge a significant
challenge to building schema-based P2P systems: locating peers that are relevant
with respect to a given query. They propose a new semantic routing mechanism in
the context of the SenPeer P2P Data Management System (PDMS). A distributed
data structure, or expertise table, is maintained by super-peers that describe data
at neighboring peers. The table is combined with matching techniques to create
a semantic overlay network, which exploits semantic links for efficient query
propagation toward peers that may have relevant data. Based on criteria such as
precision, recall, and number of messages, this semantic query routing outperforms
a baseline algorithm and thus provides a potentially effective way to connect user
queries to qualified peer answerers.

Carmel et al. [6] studied the more general idea to personalize search results based
off a user’s social network. In their research, search results were re-ranked according
to their relationships with a user’s social network, as determined by multiple types of
personalization: (1) familiarity-based networks determined by explicit connections,
(2) similarity-based networks of people determined by social activity, and (3) overall
networks that provide both relationship types. They conducted both an online and an
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offline study and found that all three personalizations provided better search results
than non-personalized social search in both settings.

5.4.1 Statistical Analyses

Chi [7] states that users are motivated by a number of factors ranging from
obligations to curiosity when seeking information from others during a search
process. He believes that social search can facilitate the search process via statistical
analyses of traces left behind by others. He examines trends—such as interest
in collaborative, collocated search and social bookmarking—to argue that search
processes should no longer be considered solitary activities. He classifies two
categories of social search systems:

1. Social answering systems , which utilize people with certain expertise or opinions
to answer a domain-specific question with success dependent upon recommen-
dation algorithms to return the most relevant past answers, thus allowing for a
better constructed knowledge base

2. Social feedback systems, which utilize implicitly or explicitly obtained social
attention data to rank search results or information items

Chi [7] believes that both systems deserve more sophisticated statistical and
analytical structure-based analytics (e.g., expertise-finding algorithms and data-
mining algorithms) to improve social search and experience. He discusses the Mr
Taggy system, which uses statistical machine learning to construct a Web browsing
guide using social tagging data.

Goel et al. [17] define the “algorithmic small world hypothesis,” which states that
not only are pairs of individuals in a large social network connected by small paths
but also that ordinary individuals can find these paths. “Paths,” in this case, refer
to the number of steps needed to connect to an information network; they measure
the efficiency of information and other transport over a social network. In order to
gather a more complete picture of small world chains, these authors used data from
two small world experiments to model heterogeneity in chain attrition rates as a
function of individual attributes. They then introduced a supposedly unbiased way
to establish chain lengths.

With their findings, Goel et al. [17] provide mixed support for the algorithmic
hypothesis. Some chains could be completed in six or seven steps, while others
involved much longer mean estimates, and thus suggest that, for some parts of the
population, the world is not “small.” Their study concludes that search distances in
social networks are fundamentally different from topological distances.

Adamic and Adar [1] present an earlier look at one specific attribute of small
world experiments. Specifically, they examine how participants are able to find
short paths in a social network using only local information about their immediate
contacts. They simulate experiences on two separate networks: email contacts and
a student social networking site. On the email network, they found that small world
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attributes, such as relative physical or hierarchical positions, could be used to locate
a contact. On the student social networking site, they found that incomplete data
and ambiguous hierarchical structures rendered those search strategies less effective.
Their study broke new ground by applying social network theories to small world
experiment theories, and determining which types of networks (in this case, email
networks) best worked with small world experiments. Results impacted software
development practices by demonstrating that different data collection techniques
impact resulting social networks. According to Adamic and Adar [1], when data
is incomplete or from a nonhierarchical structure, tools that support social search
should provide a broader view of local user communities or directly assist users via
global analysis of network data.

5.4.2 Social Annotations and Bookmarking

Muralidharan et al. [29] take a unique approach to social search by examining
how to present social annotations—or annotations associated with a Web resource
that can be modified or removed without modifying the resource itself—of search
results. Before their research, practice dictated that faces and names drew attention,
and the same presentation format was used independently of social connection
strength and search query topic. Using mixed-method eye-tracking and interview
experiments, the authors found that, depending on the search topic, only certain
social contacts are useful sources of information. Additionally, faces lose their
power to draw attention when they are rendered small as part of a social search
result annotation. And finally, due to each search result page’s respective visual
parsing behaviors, social annotations go largely unnoticed by viewers. With these
findings in mind, social annotations can improve their design and content to become
more noticeable and useful.

Similarly, Heymann et al. [21] question whether social bookmarking can improve
overall Web search. With social bookmarking, users can store and share links to Web
pages using social bookmarking sites. To see whether these sites’ data can be used to
augment search systems, Heymann et al. [21] gathered a large dataset from a social
bookmarking site that represented about forty million bookmarks from Delicious.’
They characterized posts based on how many bookmarks existed (about 115 million,
at the time), how fast the site was growing, and the URLs’ activity (found to be very
active). They also found that certain tags used by bookmarkers tended to gravitate
toward particular domains, and vice versa. Tags occurred frequently throug