A Conceptual Framework for Evaluating and Designing Information Discovery and

Curation Tools

by

Elena Voyloshnikova
B.Sc., University of Victoria, 2012

A Thesis Submitted in Partial Fulfillment of the

Requirements for the Degree of

MASTER OF SCIENCE

in the Department of Computer Science

© Elena Voyloshnikova, 2015

University of Victoria

All rights reserved. This dissertation may not be reproduced in whole or in part, by

photocopying or other means, without the permission of the author.



11

A Conceptual Framework for Evaluating and Designing Information Discovery and

Curation Tools
by

Elena Voyloshnikova
B.Sc., University of Victoria, 2012

Supervisory Committee

Dr. Margaret-Anne Storey, Supervisor

(Department of Computer Science)

Dr. Melanie Tory, Departmental Member

(Department of Computer Science)



111

Supervisory Committee

Dr. Margaret-Anne Storey, Supervisor

(Department of Computer Science)

Dr. Melanie Tory, Departmental Member

(Department of Computer Science)

ABSTRACT

Everyday life revolves around the discovery and curation of digital information.
People search the Web continuously, from quickly looking up the information needed
to complete a task, to endlessly searching for inspiration and knowledge. A variety
of studies have modeled information seeking strategies and characterized information
seeking and curation activities on the Web. However, there is a lack of research on
how existing Web applications support the discovery and curation of information,
especially concerning the motivations behind them and how different approaches can
be compared. In this thesis, I present a study of information discovery tools and how
they relate to the nature of information seeking. I propose a conceptual framework
that deals with Web application design elements that support different aspects of
information discovery and curation. This framework can be used when designing,

evaluating or updating Web applications.
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Chapter 1
Introduction

Web technologies help people satisfy their information needs. People research their
interests and hobbies using various online resources, shoppers search online stores
for product characteristics to make purchasing decisions, and travelers visit online
booking sites to find information about flights and hotels. In order to accommodate
diverse and evolving user needs, Web applications continuously introduce new features
and services, empowering information discovery and curation.

The term “information discovery” has been used by many researchers to define or
explain various information behaviour paradigms, such as information exploration [54]
and serendipitous information seeking [15]. However, the definition of information
discovery itself is difficult to articulate.

Lynch describes resource discovery as a complex collection of activities ranging
from locating a well-specified information to iterative research activities, that can
involve the identification of potentially relevant resources, organization and rank-
ing of resources, and resource exploration [36]. Proper and Bruza apply the term
“information discovery” in the context of the identification and retrieval of relevant
information from electronic sources [46].

In the field of cognitive psychology, Jerome S. Bruner [6] defines information dis-
covery as “all forms of obtaining knowledge for oneself by the use of one’s own mind.”
I build on Bruner’s definition to underline the importance of the cognitive processes
that govern information discovery. Therefore, I consider information discovery as a
process of obtaining knowledge from digital sources that can involve complex mental

tasks and information behavior.



Information behavior refers to the totality of ways in which humans interact with
information [56]. It can enable and support information discovery when targeted at
information maintenance and augmentation. This type of information behavior is
also known as digital curation.

Similar to the term “information discovery”, the term “digital curation” is per-
ceived differently across disciplines and among researchers. In this thesis, I use the
definition proposed by Giaretta [18] and adopted by the Digital Curation Centre
which states that digital curation is a process of maintaining and adding value to an
existing body of information to improve its future use and retrieval.

Information discovery can take on many forms. Web users might be hoping to find
particular pieces of information, such as show times and phone numbers, to satisfy
specific information needs [46]. Alternatively, they might be lacking well-articulated
information needs, so they engage in opportunistic browsing [34]. Sometimes people
discover information online without even looking for it [3]. The nature of information
discovery can vary, and therefore, it requires elaborate tool support. The functionality
required for information discovery and curation can also be distributed among mul-
tiple applications, which often leads to tools that provide integrated solutions. With
people having such diverse information needs and methods of looking for information,
designing for information discovery is a challenging task [10, 37].

My research goal is to gain an understanding of how existing tools support dig-
ital information discovery and curation addressing the problem of designing Web
applications for information discovery. While several researchers propose frameworks
targeted at designing information discovery systems [46, 28|, the importance of infor-
mation curation in the realm of information discovery has been largely overlooked de-
spite the rapidly increasing popularity of socially-curated information spaces. More-
over, much of the existing work that focuses on how people look for and discover
information online [3, 7, 11, 26, 34, 40, 49] fails to examine concrete features of ex-
isting Web-based information discovery applications that empower real-world users.
More research is necessary to determine how different tools and their features provide
fundamental support for information discovery and curation.

To enhance information seeking and curating experiences and support users’ in-
teractions, I extend existing research by (1) deriving factors that enable information

discovery and curation and relating them within a framework, (2) using the frame-

!The Digital Curation Centre is a UK-based organization established to support expertise and
practice in digital curation and preservation across communities of practice.



work to establish a set of questions that can be used when evaluating and designing
new applications, (3) iteratively evaluating the framework by using it to study and
describe current Web applications as well as to design a new application, which in
turn helped refine the framework of factors and questions, and (4) relating the frame-
work to user information discovery and curation motives that drive the underlying
usage of many Web-based applications.

This thesis is organized as follows. My methodology and the process of build-
ing and refining a conceptual framework is documented in Chapter 2. Chapter 3
highlights some of the studies and technologies related to information discovery and
curation tasks. Chapter 4 describes preliminary attempts at building the concep-
tual framework and outlines their shortcomings. Chapter 5 outlines the conceptual
framework and questions that enable digital information discovery and support cura-
tion, including specific examples from real-world Web applications. In Chapter 6, I
illustrate the framework validation process, demonstrate how the framework can be
used to reveal missing features in tools, and propose new directions for development
with relation to user goals. I then showcase how the framework can be used for Web
application design in Chapter 7. Chapter 8 summarizes the implications for research

and practice. This is followed by future work and conclusions in Chapter 9.



Chapter 2

Methodology

The methodology used for the study presented in this thesis consisted of five major
steps. To gain a deeper understanding of the problem of information discovery and
curation, (1) I conducted an extensive literature review. Based on the literature
review, (2) I derived a preliminary set of information discovery and curation design
factors and related them within a framework. (3) The framework was then applied for
the evaluation of 20 different information discovery applications and iteratively refined
after every evaluation. (4) The resulting framework was used to develop a novel
place photo discovery application,revealing unforeseen gaps that were consequently
addressed. Lastly, (5) the framework was applied to a reevaluation of some of the
previously evaluated tools with the purpose of validating its effectiveness. A summary

of the methodology is presented in Figure 2.1.

2.1 Research Questions and Objective

This study was designed to address the problem of designing Web applications for
information discovery and was motivated by the following research questions and a
research objective:

RQ1: How do existing Web applications support information discovery?

RQ2: How do existing information discovery applications support information cu-

ration?



Step 3. Using the framework,

| evaluated 20 information discovery
applications and iteratively expanded
the conceptual framework

Analysis of information

discovery applications
3 Step 4. Applied the framework to
Step 1. Conducted literature review design a place photo discovery
to gain understanding of Web-based application, identified shortcomings,
information discovery and curation and addressed them in the framework
4

e 1 ) 2 Design of information
Existing literature H Design factors F—V’ Framework F discovery tool

Step 2. Derived information Step 5. Validated the framework by
discovery and curation design 5 applying the final version to evaluate
factors and related them in a five of the previously examined
framework information discovery tools

Framework validation

Figure 2.1: Methodology Overview

To address RQ1 and RQ2, I conducted an extensive literature review (see Sec-
tion 2.2) and a case study of 20 information discovery tools (see Section 2.3). Using
insights from RQ1 and RQ2, I established my main research objective, which is to de-
velop a framework for performing summative and formative evaluation
of Web-based information discovery and curation tools. 1 further address

my methodology for building the conceptual framework in Sections 2.3, 2.4, and 2.5.

2.2 Literature Review

The development of the framework began with an extensive literature review. A
diverse set of topics contributed to forming an understanding of information discovery
and curation, including information behaviour and information seeking models, high-
level Web tasks and modes of Web use, exploration-based models of discovery, and
methods of personal and social curation. From this review, the preliminary design
factors for the framework were derived. Key findings in the current literature are

presented in Chapter 3.



2.3 Building and Refining the Conceptual Frame-

work

Through a careful analysis of 20 information discovery applications (see Table 2.1), the
framework was iteratively expanded by adding new concepts and establishing relations
between those concepts. The framework was refined as I explored the literature and
available tools, and for presentation purposes in this thesis, I present only two versions
of the framework. The preliminary framework was a result of this tool analysis and
depicted in Chapter 4. The final version of the framework (see Chapter 5) was a
result of developing an information discovery application based on the preliminary
work.

For my case study, I selected some of the most used information discovery applica-
tions today and considered the full range of features in those tools (both by referring
to the literature and documentation on those tools, as well as exploring the features).
The popularity of information discovery applications was determined using Website
popularity ranks provided by Alexa!, a commercial Web traffic data provider. The fo-
cus was on applications that had strong information discovery components and lesser
priority was given to applications whose purpose revolved only around curation.

I used Yin’s strategies for designing a case study [60] for guidance. The motivation
behind choosing a case study over other methods of qualitative research was based on
my choice of research questions, the lack of control over existing applications and their
development, and having to focus on contemporary use of real-life Web applications.
According to Yin [60], a case study would be an optimal research strategy given the
above characteristics.

My study consisted of 20 cases, whereby each case is a Web application that focuses
on the support of information discovery. I examined the overall purpose of each
application, its description as defined within the application, as well as literature and
documentation related to the application (if they were available) against the features
that the application provided. For example, if an application provided bookmarking
features, I checked if it was indeed intended to be used for information preservation.

Consequently, the methodology was an iterative process of selecting cases, ana-
lyzing them, and determining whether they could be described and evaluated using
the framework. If I found a key feature that could not be described, I adapted the

L Alexa is available at www.alexa.com



framework according to the findings. I repeated the process of case selection and
evaluation until the framework was usable for all cases. I then grouped the elements
of the framework into categories, recording corresponding questions to ask in order
to evaluate applications.

A list of the tools that were used in this study are presented in Table 2.1. Sum-
maries of their evaluations using the preliminary framework can be found in Ap-
pendix A. Other tools were considered throughout the study, however, only the 20

applications presented underwent systematic examination.

Table 2.1: Web-based Information Discovery and Curation Tools as of May 15, 2014

Application Address Description

Pinterest www.pinterest.com Visual discovery tool

Delicious delicious.com Social bookmarking service
Tumblr www.tumblr.com Microblogging platform
StumbleUpon www.stumbleupon.com Web page discovery tool
Wikipedia en.wikipedia.org Free content Internet encyclopedia

Google Maps

www.google.ca/maps

Web mapping service

Rotten Tomatoes

www.rottentomatoes.com

Movie and TV database

500px 500px.com Photography site

BucketList bucketlist.org Goal tracking and discovery service
We Heart It weheartit.com Visual discovery tool

Scoop.it! WWW.SCoop.it Online publishing platform

Google Images

images.google.com

Image discovery service

Vimeo vimeo.com Video sharing Website
LifeHacker lifehacker.com Daily blog

YouTube www.youtube.com Video hosting platform
Yelp www.yelp.ca Business review site
IMDb www.imdb.com Movie database

Trip Adviser

www.tripadvisor.ca

Travel site

Urban Spoon

WWW.UI'baHSpOOIl.COIn

Online bar and restaurant guide

Thesaurus

thesaurus.com

Online thesaurus




2.4 Applying the Framework to the Design of an
Information Discovery and Curation Applica-
tion

In order to analyze the framework’s capabilities when designing for information dis-
covery and curation, I used the framework as a guide for developing a place photo
discovery application. The motivation for choosing a place photo discovery applica-
tion was based on the gaps that were exposed during analysis of some of the applica-
tions, such as Google Maps and Pinterest. Applying the framework to designing an
application has triggered more changes within the framework, its further extension

and refinement. The resulting application is discussed in Chapter 7.

2.5 Framework Validation

In order to further validate the framework, it was applied to the reevaluation of five
of the previously examined tools for comparison purposes (see Chapter 7). For each

tool, I identified gaps and proposed directions for future development.

2.6 Limitations

The case study I conducted has a number of limitations. A lack of documentation,
research literature, and formal descriptions of available features for some applications
introduces a threat to the construct validity of the study. In addition, information
discovery tools and features can be used in unintended or unforeseen ways by designers
and developers. Therefore, the recorded use of some features within information
discovery applications was recorded on my interpretations. To compensate for such
limitations, I personally employed the tools over an extended period of time to gain a
deeper understanding of their use. In addition, I considered some cases with similar
functionality and design to be able to validate or clarify prior findings.

Many Web applications evolve rapidly. Therefore, my tool analysis only applies to
tools at the moment of the study. Additionally, framework validation was performed

on five of the previously examined tools, introducing another limitation to the study.



Only Web applications running in browsers on a desktop computer were consid-
ered in this study. The study can be extended with use of various devices, such
as smartphones and tablets, as information discovery patterns and mechanisms may
vary for different platforms.

Another limitation was the lack of prior research on the subject matter. Some
researchers have studied information seeking models and high-level Web tasks, but
there is a lack of literature on how to enable and support different Web tasks. This
opens up opportunities for future research to analyze methods of developing and
building frameworks for facilitating and evaluating tools that support other Web

tasks, such as communication, transactions, and goal realization.
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Chapter 3

Web-based Information Discovery

and Curation

Given the complexity of Web-based information discovery and curation tasks, a va-
riety of research topics are examined to gain an understanding of how current Web
tools support these tasks, including information-related Web usage characteristics,
current information behavior models, and other aspects of information discovery and
curation. This chapter outlines the key background literature that contributed to the

development of the conceptual framework and helped answer the research questions.

3.1 Information Behavior

Information behavior refers to the totality of ways in which humans behave in relation
to information [56]. A number of models and frameworks have attempted to represent
human information behaviour in its entirety or to represent some of its components,
such as information seeking and searching, information retrieval, information discov-
ery, and information curation.

One of the early information behavior models was proposed by Wilson [57] in
1981. It states that information seeking behavior results from the user trying to
satisfy a perceived information need, and consequently, the user makes demands on
information systems. Success or failure of such demands dictates whether the process
is repeated or, if the information need is satisfied, it is used or communicated with

other people.
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These underlying ideas remained in the revision of Wilson’s model [58] in 1997.
In the new model, however, Wilson defined possible barriers (psychological, environ-
ments, demographic, etc.) that can impede information seeking. Additionally, the
model recognizes that information seeking behaviour can take on many forms and is
not limited to active searching. Saracevic [48] and Ingwersen [23] derived comparable
models that focus on human behaviour when interacting with information retrieval

systems.

3.1.1 Information Seeking Models

Information seeking refers to “the purposive seeking for information as a consequence

7

of a need to satisfy some goal [56].” A number of researchers have tried to identify
what different modes of information seeking behaviour may entail.

According to Kellar et al. [26], information seeking is composed of browsing, fact
finding, and information gathering. Although the authors categorized information
gathering as part of information seeking, it appears to be more closely related to
digital curation [5, 55].

Bates [3, 4] proposed a model of four information seeking modes: being aware,
monitoring, browsing, and searching. Bates differentiated the modes based on the
user’s level of attention being active or passive, and information needs being directed
or undirected. Thus, browsing can be characterized as undirected active informa-
tion seeking because users do not know exactly what information they are looking
for, but they are actively looking. Searching falls under active directed information
seeking because the information need is clearly defined and the search is directed. Fi-
nally, monitoring and being aware are passive modes of information seeking although
monitoring is directed and being aware is undirected.

Ellis et al. [11, 12, 13] proposed a model of information seeking characterized by
six different patterns: starting, chaining, browsing, extracting, monitoring, and dif-
ferentiating. Ellis’ model complemented Kuhlthau’s work, which correlated stages of
information seeking with feelings, thoughts, actions, as well as anticipated information
tasks [31].

Finally, Wilson also proposed a “problem solving model” of information seeking
behavior [59]. The model reflects on the idea that people engage in information
seeking and searching in order to resolve some uncertainty that stands in the way of

solving, defining, or identifying a problem.
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3.1.2 Information Exploration

Information exploration, or exploratory search, does not have a single definition in the
realm of information behavior. Waterworth highlights that exploration is a ”broad”
activity and identifies browsing as an example of exploration [54]. According to Mar-
chionini [37], exploratory search involves learning (knowledge acquisition, compari-
son, comprehension, etc.) and investigating (analysis, synthesis, evaluation, discovery,
etc.) Similar to Janiszewski [24], in terms of information exploration, my focus is
on the visual aspects of information exploration, specifically visual and spatial data

representations.

3.1.3 Information Foraging

Information foraging theory is another approach towards understanding how people
adapt their strategies of interacting with technology when seeking, gathering, or con-
suming information, depending on the environment [45]. The theory resonates with
explanations of human behavior in the context of food foraging.

The underlying assumption of the information foraging theory is that people, sim-
ilarly to when they forage for food, adopt their foraging strategies to the environment
in order to gain the maximum amount of valuable information. The theory states
that “natural information systems evolve towards stable states that maximize gains
of valuable information per unit cost.”

The theory introduces three key concepts to formulate an understanding of in-
formation foraging: information scent, information diet, and information patch. An
information scent refers to proximal cues (often visual or linguistic) that people use
to identify the value of information. An information diet deals with user preferences
when it comes to information. At last, information patches are clusters of information
that an information system presents before the user. The theory with these concepts
lays the foundation for existing information foraging models [17, 29] as well as social

information foraging models [44, 16].

3.1.4 Information Discovery

Kerne and Smith proposed an information discovery framework [28] that connects
human cognitive processes or states to those of an information system. The frame-

work represents a continuum of information flowing through different system and
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cognitive states as a result of an iterative reformulation process. The framework
consists of five mental states: formulating a problem, evaluating results, updating
and forming mental models, running mental models, and discovering solutions. Each
mental state has a corresponding interaction with the system. For example, brows-
ing resources (human-system interaction) facilitates evaluation or immediate results
(cognitive state). The framework helps to understand the user’s cognitive processes

and provide affordances that facilitate information discovery.

3.1.5 Digital Curation

In 2002, Bates extended her research on the topic of information behaviour with
the notion of information farming, which involves people collecting and organizing
information for future use and revisitation [4]. More commonly, information farming
is referred to as digital curation.

Wittaker believes that in terms of Web use, a significant shift is happening from
information consumption to information curation. People no longer use the Web just
to find and consume the information they are interested in, but they also try to save
and manage that information so that it can be reaccessed and exploited later [55].

Existing models and frameworks for information seeking, searching, exploration,
discovery, and curation all try to explain human information-related behavior using
different but comparable terminology. They help establish an understanding of how
humans interact with information. However, many of them either fail to address
required tool support for information-related activities or address it at a very high-

level.

3.2 Web Tasks and Modes of Web Use

Outside the realm of cognitive models and frameworks for information behavior exists
a body of research that examines information discovery, curation, and other Web
information behaviours in terms of Web use and corresponding tasks, methods, and
modes.

Kellar et al. [26] separated Web tasks into five categories: transactions, browsing,
fact finding, information gathering, and other uncategorized tasks. In their later work,
Kellar et al. [27] added communication and maintenance as additional Web tasks.

Similarly to Kellar et al., Sellen et al. [49] identified six tasks that are commonly
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performed by Web users: browsing, finding, housekeeping, information gathering,
communicating, and transacting. Using different terms, Kellar et al. and Sellen et al.
both identified highly comparable tasks, such as fact finding and finding [information],
housekeeping and maintenance, etc.

Building on Ellis’ model of information seeking [11, 12, 13], Choo et al. [7] de-
rived anticipated Web tasks that correspond to the information seeking patterns in
the model. According to the authors, when users identify sources of interest, they
usually identify which Websites can point to that information of interest. Chaining
corresponds to users navigating through links on those initial pages. When people
browse, they scan top-level pages, headings, lists, and site maps. Differentiating takes
place when people bookmark, print, copy and paste information, or choose an earlier
selected site. Monitoring occurs when users revisit Web pages or receive updates from
previously visited sites. Finally, extraction can occur when the user systematically
searches sites to extract information of interest.

People often engage in information seeking activities to close some knowledge gap
that occurred as a result of not having enough information to perform a task [46].
Therefore, when providing tool support for various information discovery tasks, it is
useful to consider the motivations, as they can be different for each task. Morrison et
al. [40] make a distinction between methods of Web use and purposes. The authors
derived a purpose-based taxonomy of Web use, including three purposes or motiva-
tions: finding information, comparing pieces of information or choosing products to
make a decision, and using the Web to find relevant information to gain an under-
standing of some subject. Consequently, methods of finding information identified
by Morrison et al. are collecting, finding, exploring, and monitoring. The differences
between the two taxonomies suggest that different information seeking tasks may be
performed to satisfy more than one information seeking purpose. Therefore, each
purpose may require more than one task-supporting mechanism.

Morrison et al. also draw a distinction between finding or looking up informa-
tion and exploratory search. Whereas information lookup involves tasks such as
fact retrieval, navigation, and verification, exploration is more cognitively demand-
ing and involves learning and investigation [37]. Learning and investigation can be
performed over multiple iterations, and can involve learning though various media,
”social searching”, and serendipitous browsing performed with the goals of knowledge

acquisition, socialization, forecasting, and planning.
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Categorizing Web usage into information seeking, digital curation, and other Web
tasks does not necessarily give full insight into how information-related tasks are per-
formed. Lindley et al. [34] conducted a qualitative study involving 24 participants,
tracking their daily Web usage in the form of a diary. As a result of this study, the
researchers identified five distinct modes of Web use: respite, orienting, opportunis-
tic, purposeful, and lean-back. According to the authors, people browse the Web
opportunistically when they look for information related to some personal interest,
long-term goal, or future ambition. Purposeful use occurs when the users know what
information they need to acquire or what online action they need to perform in order
to continue or finish some other activity. Respite mode usually occurs when users are
in the process of waiting for something or taking a break, and it serves as a means
for people to temporarily occupy themselves when high engagement with the content
is not a requirement. Orienting mode usually occurs when people want to be up-
dated on what has been happening in their environment. Examples of this mode are
checking email at work or looking at the news and updates on a social networking
site. Finally, lean-back mode of Web use can be thought of as listening to the radio or
watching television, and usually involves watching videos online or browsing through
other types of entertainment content.

Lindley et al.’s primary motivations behind looking at use modes that occur when
people browse the Internet were because that traditional Web use studies and Web
tasks discovered by other researchers do not reflect the depth of user’s intentions
online. Understanding the characteristics of different modes guides the design of Web
interaction. For example, opportunistic use can have unarticulated or continuously
changing information needs. People often cannot indicate the completion of Web
tasks, and they finish whenever they have been browsing the Internet for too long,
or whenever they need to complete some other task of higher priority. Then, they
will often resume their opportunistic information seeking. Finally, opportunistic use
is ‘grasshopper-like’, which means that users jump from one resource to another [34].
From these factors, we can assume that to support such Web usage, we would need
to consider mechanisms for supporting users’ information needs, revisitation, and

arbitrary navigation.
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Different taxonomies of information seeking and curation tasks reflect on the ac-
tual Web usage rather than theoretical modeling of human behavior. However, these
taxonomies still focus on human activities when they interact with technology. A bet-
ter understanding of how the system can support these activities is needed in order

to effectively support human information-related interactions.

3.3 Collaborative Information Discovery and Cu-

ration

By surveying 204 Web users, Morris found that people often desire to or do collaborate
on information seeking tasks [39]. To collaborate on information seeking, people often
use instant messaging, email, create documents and Webpages to share information.
Occasionally, collaborative information seeking occurs when collaborators work side
by side and share search results in person.

Collaborative information-related activities on the Web are not limited to infor-
mation seeking. Collaborative information tagging is a way of organizing content for
future search and navigation. Although it is usually performed for personal reasons,

tagging greatly enhances information retrieval [21].

3.4 Summary

Today, there are a multitude of tools that support different aspects of information
discovery and curation, but understanding how these tools are similar (or differ) is
difficult. Moreover, the existing research is not useful for identifying gaps in current
tools or ways that current tools may be improved to support information discovery
and curation. I address these problems by presenting a conceptual framework for

information discovery and curation (see Chapter 5).
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Chapter 4

A Preliminary Framework for
Information Discovery and

Curation

A preliminary framework for information discovery and curation (see Tables 4.1
and 4.2) was designed in hopes of merging the gap between existing Web tools and
high-level information behaviour models [53]. It was constructed by identifying im-
portant elements in current Web applications (see Table 2.1) and relating them among
themselves with the help of background research (see Chapter 3). In this chapter,
I describe the preliminary version of the framework to illustrate its evolution and
outline some of the challenges with its construction. The final framework is discussed
in Chapter 5.

4.1 Preliminary Framework Composition

The two main parts of the framework (discovery and curation) encapsulate other cat-
egories of design factors for Web applications. Serendipitous discovery, fact discovery,
rediscovery, and channel-based discovery are the main types of information discovery.
Curation consists of common curation tasks: information management, preservation,
augmentation, and sharing. Every element of the framework has a corresponding
question (see Tables 4.1 and 4.2) that a designer can ask when evaluating a tool.

This section provides brief summaries of each part of the framework.
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Table 4.1: Preliminary Framework - Discovery

Design factors

Questions to be posed during the design or evalu-
ation of Web-based information discovery tools

Serendipitous discovery
Arbitrary navigation

Search-based navigation
Category-guided navigation

Visual link preview
Spatial arrangement
Integration

Fact discovery
Search-based navigation

Category-guided navigation
Uniform representation
Visual link preview

Spatial arrangement
Integration

Rediscovery
Search-based rediscovery
History-based rediscovery

Bookmark-based rediscovery

Channel-based discovery
Site subscription
User subscription

Notifications
Subscription to news feed
Content news feed

Does the application provide a means for arbitrary navigation
among resources?

Does the search engine help retrieve diverse resources related to
the topic of interest?

Do categories suggest and help with navigating to resources re-
lated to the topic of interest?

If resources are delivered as links, do they have visual previews?
Is there a semantic to the spatial arrangement of resources?

If resources originate from a different site, do they link to their
original sources?

Does the search feature help discover the specific resource of
interest?

Do categories help narrow results to specific types of resources?
If resources are uniform, are they presented in a uniform way?
If resources are delivered as links, do they have visual previews?
Is there a semantic to the spatial arrangement of resources?

If resources originate from a different site, do they link to their
original sources?

Is the search a reliable method for resource revisitation?

Does the application save and provide access to browsing his-
tory?

Does the application support bookmark-based resource revisita-
tion?

Does the application allow subscriptions to news and updates?
Does the application allow subscriptions to other users’ activi-
ties?

Does the application have one or more notification mechanisms?
Are subscription updates visible within the application?

Are content updates visible within the application?
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Table 4.2: Preliminary Framework - Curation

Design factors Questions to be posed during the design or evalua-
tion of Web-based information discovery tools

Management

List-based categorization | Does the application support sorting information into list-like
structures, either privately or publicly?

Tag-based categorization | Does the application support tagging, either privately or pub-
licly?

Preservation

Internal preservation of | Does the application support bookmarking mechanism(s) for pre-

internal resources serving internal information within the application?

Internal preservation of | Does the application support bookmarking mechanism(s) for pre-

external resources serving external information within the application?

External preservation of | Does the application support bookmarking mechanism(s) for pre-

internal resources serving internal information outside of the application?

Augmentation

Evaluation Can resource evaluations be recorded privately or publicly?

Annotation Can resources be annotated privately or publicly?

Sharing

Adding resources Can resources be publicly added to the collection of information
within the application from other Web pages?

Internal sharing Can internal resources be publicly reshared within the applica-
tion?

External sharing Can internal resources be publicly reshared outside of the appli-
cation?

Serendipitous discovery refers to information discovery resulting from serendipi-
tous browsing. Such discovery is characterized by underdefined, absent, or hidden
information needs, and it usually involves browsing through diverse resources with
varying content types [26, 27]. Here, a resource is defined as a collection of informa-
tion about a single unit of inquiry, usually bundled together for presentation purposes.
Some examples of resources are places, images, blog posts, and Web pages. Serendip-
itous discovery can be supported using arbitrary, search-based, and category-based
navigation mechanisms, integration, visual link preview, and spatial arrangement of
resources.

Fact discovery is defined as information discovery resulting from the search for a
specific piece of information. It is characterized by a well-defined information need
and is easier to perform within systems that provide access to homogeneous types

of information [26, 34]. Fact discovery can be supported using category-based and
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search-based navigation mechanisms, integration, uniform representation, visual link
preview, and spatial arrangement of resources, as with serendipitous discovery.

Rediscovery refers to information discovery resulting from revisiting previously
discovered resources [50]. Rediscovery can be enabled using search, history, or book-
marking.

Channel-based discovery can incorporate two different information seeking tasks,
monitoring and awareness. It occurs when information is suggested to users based
on the content they are subscribed to. If users can actively look for updates, then an
application affords monitoring [40]. If users can receive notifications about updates,
then an application facilitates awareness [3, 4]. Channel-based information discovery
is usually enabled on sites that have regularly updated content, such as Pinterest and
YouTube. Channel-based discovery can be supported using site, user, and news feed
subscriptions, notifications, and by displaying the news feed.

Management of information can be performed through organizing information into
lists (or collections) or tagging publicly or privately.

To preserve information, people use diverse bookmarking mechanisms. Informa-
tion can be preserved within the application where it was found or in a different
application. As another form of preservation, internal preservation of external re-
sources, new information can be added to the Web application in question.

Information augmentation is the notion of adding value to existing digital as-
sets [5]. Augmentation can be accomplished through activities such as rating, com-
menting, describing, and upvoting. In other words, by augmenting or evaluating
information.

Information sharing is commonly performed within information discovery and cu-
ration applications. It is a way to communicate information to other individuals
or groups of people though various Web channels. Information communication is
an important aspect of Wilson’s information behaviour model [57]. In information
discovery and curation tools, information sharing can be enabled by providing mech-
anisms for publicly adding resources, resharing resources within the same application
or outside of it, in other applications.

The preliminary framework aims to help with the evaluation and design of cur-
rently existing tools, however, it has certain shortcomings, which are outlined in the

next section.
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4.2 Limitations of the Preliminary Framework

Although the preliminary framework can be applied to evaluate some aspects of infor-
mation discovery and curation for Web applications, some of its characteristics make
it difficult to use.

In the preliminary framework, there is a clear distinction between the types of
curation and discovery subcategories. Discovery subcategories represent types of
information discovery (serendipitous discovery, fact discovery, etc), whereas curation
subcategories represent curation tasks. For comparison, information discovery tasks
can include navigating to a target resource or exploring a resource in order to extract
necessary information, whereas curation tasks would be to preserve a resource or to
manage a collection of resources.

Furthermore, the types of information discovery in the framework are mutually
independent. Serendipitous and fact discoveries are defined using specificity of the
user’s information need. Defined information needs result in fact discovery, and un-
defined information needs result in serendipitous discovery. However, rediscovery and
channel-based discovery are defined mostly by how the information in question is
related to the user, whether or not it has been discovered before, or if the user chose
to receive it. Therefore, there can be serendipitous rediscovery, channel-based fact
discovery, etc.

Another aspect of information discovery and curation support that the framework
fails to thoroughly address is the ways in which the system provides cognitive support
to the user and reduces the amount of effort the user needs to put in to perform a task.
Examples of such support are automatic sharing of curated content and suggestion of
search terms to the user. The framework has to be extended beyond just the factors
that enable information discovery and curation and showcase strategies that can help
improve these enabling mechanisms.

In the next chapter, I present the final version of the framework that addresses

some of the major drawbacks of the preliminary framework.



22

Chapter 5

A Conceptual Framework for

Information Discovery and
Curation on the Web

Although Web-based information discovery and curation tasks are commonly per-
formed, there is a lack of literature on how to enable and support them when building
Web applications. I reduce this gap by presenting a framework of design factors to
facilitate digital information discovery and curation. In my framework, I build on
existing models and frameworks of information discovery and curation and my anal-
ysis of existing Web tools to derive corresponding design factors for Web design. The
first part of the framework deals with the motives behind information discovery and
curation (see Section 5.1). These motives often define use cases for Web application
design and help set initial assumptions about required functionality.

The second part of the framework defines the actions that comprise discovery
and curation activities, and the design factors that enable those actions (see Sec-
tion 5.2). Some examples of actions include managing and preserving information. In
order to enable these actions, a Web-based application must provide corresponding

mechanisms, such as bookmarking and tagging capabilities.



23

Actions can be further decomposed into operations performed using mechanisms
that enable the actions. For example, information preservation (action) can be en-
abled using a bookmaking feature (enabling mechanism) so that users can bookmark
information using the feature (operation). Therefore, the remaining part of the frame-
work deals with improving operations that are involved in information discovery and
curation (see Section 5.3).

On the whole, in my framework I consider human motives and relate information
discovery and curation actions with corresponding enabling mechanisms. Similarly,
I relate operations, that arise from actions, with corresponding cognitive support,
personalization, and automation. Similar terminology is used in Activity Theory [32]
to describe human practices.

Figure 5.1 gives a high-level overview of the framework and illustrates how the

different components of the framework are connected.

Motives Activities
Examples: Discovery and
To close an information gap Curation

To share information >

To improve a collection of
information

Actions Enablers
Examples: Examples:
Navigation Search-based navigation
Exploration mechanism
Preservation Bookmarking mechanism
Management
y
Operations Cognitive Support, Personalization,

and Automation
Examples:

Navigating using search
Preserving information
using bookmarking

E
Search term suggestion mechanism
Automatic information preservation mechanism

Figure 5.1: Framework Composition
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5.1 Motives Behind Information Discovery and Cu-

ration

Motives Activities

Examples: Discovery and Curation
To close an information gap
To share information EE—
To improve a collection of
information

Figure 5.2: Section Overview: Motives Behind Information Discovery and Curation

There are a wide variety of user motives behind information discovery and cura-
tion, and certain aspects of these motives can significantly impact the design of an
application. Understanding a user’s motives can help form a conceptual model of a
needed Web application and its features. The following generalizations of motives and
their properties can help define conceptual models and identify primary information
discovery and curation use cases. Figure 5.2 illustrates the part of the framework

discussed in this section.

5.1.1 Closing a Knowledge Gap

The primary motive for information discovery is usually to close a knowledge gap
that occurs when the user tries to accomplish a task and lacks information to do so.
This motive can take up various forms, which often depends on the nature of the
information need and other conditions surrounding the given motive.

Depending on the context in which it arose, an information need can have various
degrees of specificity. For example, if the motive is to find inspiration for a project,
the information need is vaguely defined. However, if the motive is to find a phone
number of a specific business, an information need is well-defined. In some cases,

the information need may be hidden and the user might not be aware of the existing



25

knowledge gap. The specificity of an information need determines important prop-
erties of information discovery mechanisms, such as whether users can benefit more
from mechanisms that allow them to specify an information need, help form an in-
formation need, or allow them to randomly retrieve information. This property has
to be taken into consideration when evaluating or designing a Web application.

The nature of an information need predetermines whether discovery is respec-
tively serendipitous or oriented towards fact finding. Therefore, depending on the
user needs, an application can be designed to increase serendipity and opportunistic
discovery or to improve purposeful fact finding. On the one hand, displaying featured
content can improve serendipitous discovery because of its unexpected nature and
novelty. On the other hand, using context (e.g., location and date) to tailor search
results to the user can improve fact finding.

Another type of motive for information discovery relates to the two qualities of
the Web defined by Lindley et al. — temporality and persistence [34]. Persistence
refers to the quality of the Web that allows people to habitually revisit Web pages
and continue on-going Web projects. Temporality refers to the quality of the Web
that allows the content of Websites to be continuously updated to provide users
with new information. Persistence alone usually facilitates information rediscovery,
which is an act of refinding previously found information. However, if persisitence is
combined with temporality, they can facilitate discovery of new information within
the same application or channel. I refer to this type of discovery as channel-based
discovery. Some of the common motives for channel-based discovery include orienting
(or monitoring for updates) and opportunistic information discovery [34].

The motive behind information rediscovery involves finding previously discovered
information and reclosing the previously closed knowledge gap (e.g., in case the in-
formation was forgotten). It usually results in the user looking for previously found
resources and Web pages. In fact, Web page revisitation is one of the most commonly
performed Web browsing activities [2, 8]. The percentage of revisited web pages in-
volved in Web browsing can range from 58% [50] to 81% [9]. Some of the reasons
for revisiting pages include shopping, communication, entertainment, education, ac-
tivity planning, and hobby-related information retrieval [2] (e.g., travel, fitness, and
cooking). Some Web pages and resources can be rediscovered using navigation while
others need to be previously preserved (bookmarked) in order to allow rediscovery.
Rediscovery is one of the many ways in which information discovery and curation

interweave.
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5.1.2 Supporting Future Use and Reaccess

The main motive behind information curation is to make it possible to retrieve and use
information. In order to facilitate easy information retrieval, many Web applications
employ various forms of bookmarking systems. Traditionally, bookmarks must be
manually organized into folders. However, this method of organization has been found
inefficient because folders with bookmarks become easily cluttered [1]. Therefore,
in order to efficiently support information rediscovery, Web tools need to provide

mechanisms for information preservation along with information management.

5.1.3 Improving Collections

Reportedly, people gather information to improve existing collections [34]. Although
some deeper motives may include self reflection or the possibility of future use, col-
lecting information is a motive in itself. In general, information gathering may be
stretched over a period of time [26], resulting in repeated page visitation. Although
information gathering comprises only 13.4% of Web usage, it highly contributes to

various goal-supporting activities, such as decision making and planning [26].

5.1.4 Facilitating Communication

As part of his information behavior model, Wilson identified communication of infor-
mation as an outcome of information seeking. Communication can also be thought
of as a motive for information discovery and curation. To support communication of
information, Web tools have to provide mechanisms that allow various users to share
information among themselves.

Social bookmarking is a way to preserve and share information within various
communities. In recent years, it has gained popularity as an effective way of com-
municating with other users [14]. One of the first visions of social bookmarking was
associated with Web blogging. Oravec [42] believes that web blogs help users anno-
tate or bookmark important information and build a “map” of the Internet. The
evolution of social bookmarking has led to advanced bookmarking technologies and

provided a means for collaborative information discovery and curation.



27

5.1.5 Summary

While it is not feasible to list all of the possible motives for information discovery and
curation, in this section I outline some of the key motives that can aid in developing
use cases and formalizing conceptual models for Web applications. These motives also
make it easier to showcase how mechanisms for discovery and curation (presented in

the next section) complement each other.

5.2 Discovery and Curation Activities, Actions,
and Their Enablers

Actions Enablers
Examples: Examples:

Navigation Search-based navigation
Exploration mechanism

Preservation Bookmarking mechanism
Management

Figure 5.3: Section Overview: Discovery and Curation Activities, Actions, and Their
Enablers

The next part of the framework (see Figure 5.3) deals with the actions associated
with enablers of information discovery and curation. A more detailed overview is de-
picted in Figure 5.4; the two main activities (discovery and curation) are decomposed
into actions, and each of the actions is supported by a group of features or mechanisms
that enable a given aspect of discovery or curation in a Web application. Examples of
these enabling mechanisms can be found in Appendix B. The following subsections
describe each of the feature groups and outline the corresponding questions a designer

could ask to improve application design and evaluation.
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5.2.1 Navigation in Discovery: Following Information Scent

In order to discover information, a user needs to have a way of navigating to it.
Navigation in information discovery can be thought of as following an information
scent. In general, information scent models deal with how users identify value, cost,
or the access path of information sources based on proximal cues, such as links,
icons, categories, etc. [45]. Common methods of navigation that facilitate information

discovery include descriptional, referential, opportunistic, and system-regulated (see
Table 5.1).

Descriptional Navigation

A navigation is descriptional when the user has a means of describing their information
need. It is often implemented as search-based navigation since it allows users to enter
a search query and describe what they want to find. Some of the modern descriptional
navigation systems are voice-activated.

Almost every present-day Web application has implemented a search feature, with
rare exceptions of applications that utilize other methods of navigation, such as Stum-
bleUpon and certain shopping websites. Some Web applications are integrated with
others, enabling users to search multiple websites at once.

There are numerous ways in which descriptional navigation supports information
discovery. Search-based navigation often serves as an entry point for information
seeking [33]. When the motive behind information discovery has a well-articulated
information need, then the user can express their information need by entering a
search query.

Descriptional navigation can also help to rediscover information. However, it
is not always a reliable way of refinding information [8]. In information portals
that provide access to fairly ambiguous information and that have regularly updated
information flow, the search feature is usually designed around retrieving information
related to some general topic. In order to make search-based navigation a reliable

way to rediscover information, it must return consistent results.
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Information Discovery and Curation Enablers
Activities and Actions

Description-based
navigation mechanisms

Reference-based navigation
Navigation mechanisms

(following information
scent) Opportunistic navigation

mechanisms

System-regulated

Discovery .
mechanisms

Visual representation

Exploration
(examining <
information patch) Spatial arrangement

Channel-picking

(establishing —— Subscription mechanisms
information diet)
?:I)?g:r?izir:gent ———— Management mechanisms
information)

Curation (Pretsher\(atiqnf fion) ——— Preservation mechanisms
gathering information
Augmentation ) i
(adding value to — > Augmentation mechanisms
information)
Communication

—— Sharing mechanisms

(sharing information)

Figure 5.4: Information Discovery and Curation Activities, Actions, and Correspond-
ing Enablers
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Referential Navigation

A navigation is referential when the user finds a reference to the term that they are
looking for, such as a link or icon. This reference represents an information scent.
The underlying assumption of this method of navigation is that the user can recognize
the needed information or a reference to it as they see it [54].

Referential navigation mechanisms can take many forms. Some common types
are categories, facets, filters and tags. In some applications, users can search
by a given resource. For example, YouTube provides a playlist with music related
to the currently playing song. Information scent representatives may also reference
sources outside of the given system. This enables another type of integration of
Web applications.

Referential navigation can help the user identify their information needs by sug-
gesting terms, topics or categories to use, and therefore, direct the user to relevant
resources [33]. It can also help narrow the results to a specific type of resource so
that further discovery is bounded by that type. For example, TripAdvisor helps nar-
row search resilts by allowing users to choose among hotels, flights, vacation rentals,

restaurants and destinations.

Opportunistic Navigation

Opportunistic navigation is a method of navigating ‘randomly’ through resources
and Web pages. 1 apply the term ‘opportunistic’ to describe this type of navigation
because it is not truly random, however, its serendipitous nature often makes users
feel like it is. This navigation method is especially useful when the information need
is fully undefined.

Many applications support opportunistic navigation to allow for opportunistic
jumping from one resource to another. For example, StumbleUpon makes it possible
to explore the Web in general — other websites and Web applications, allowing for
integrated navigation — whereas Wikipedia provides opportunistic access to its own

articles.
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Table 5.1: Navigation Mechanisms

Navigation mechanisms

Questions to be posed during the design or evaluation of
discovery and curation tools

Descriptional
Search-based navigation

Integrated search

Referential

Categories

Facets

Filters

Tags

Search by item or resource
Integrated reference

Opportunistic
Opportunistic navigation

Integrated opportunistic
navigation

System-regulated
Static direct display

Integrated static display

Featured content
Integrated featured content

News feed
Integrated news feed

Is it possible to navigate within the application using a
search mechanism?

Is it possible to retrieve information from other applica-
tions using a search mechanism?

Is it possible to navigate using categories?

Is it possible to navigate using facets?

Is it possible to navigate using filters?

Is it possible to navigate using tags?

Is it possible to search by item or resource?

Is it possible to retrieve information from other applica-
tions using any of the referential mechanisms?

Is it possible to opportunistically navigate through infor-
mation within the application?

Is it possible to opportunistically retrieve information
from other applications?

Is it possible to view static information directly without
active search?

Is it possible to view static information from other appli-
cations without active search?

Is it possible to view featured content?

Is it possible to view featured content from other appli-
cations?

Is it possible to view news feeds?

Is it possible to view news feeds from other applications?

System-regulated Navigation

Web applications often display or update information without the user’s active par-
ticipation. This information can be a news feed, featured deals or articles, static
information, or other types of content. In my thesis, I refer to this type of naviga-

tion as system-regulated because it occurs when the application brings the content
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to the user instead of the user applying any effort to find content. It differs from
opportunistic navigation because the the user cannot choose when to observe new
information; instead, all updates are regulated by the application.

One example of an application that utilizes system-regulated navigation is Yelp.
As soon as the user enters the site, this tool displays featured restaurants as well as
the user’s recent activities. As with any other navigation method, system-regulated
navigation can ensure cross-application integration by displaying content from other

Web applications.

5.2.2 Exploration in Discovery: Examining Information Patches

Exploration of resources is another action that facilitates information discovery. Vi-
sual and spatial cues, which help representing single or multiple resources, enable this
action by allowing users to conveniently examine information patches (see Table 5.2).

Abrams et al. [1] identified link representation as one of the problems with tradi-
tional bookmarking. Analogous with browsing through a bookmark manager, iden-
tifying relevant information when browsing through links in a Web application can
be a challenging task. Visual and textual previews make it easier to evaluate the
relevance of resources by providing the user with more information scent. Many so-
cial bookmarking systems, such as Scoop.it! and Pinterest, support visual previews
of bookmarked pages. Delicious is a social bookmarking application that lacks this
type of link representation support, and therefore, it is harder to determine if a link
will lead to a relevant resource.

Visual and textual information cues and representations are also important for
a single resource exploration. Not only do they help navigating within the resource
or Web page, but they can also contribute to the learning experience. For example,
if the user would like to know what something looks like, they can learn it from the
representation in question.

Similar to link representation, spatial visualization of numerous links is another
problem that occurs when browsing through diverse content [1]. Therefore, a semantic
to the spatial arrangement of information (single and multiple resources) is of ma-
jor importance. Information discovery applications often employ sophisticated ways
of spatially arranging resources to make it easier to browse through large amounts
of information. For example, many tools use a ‘pinboard’ layout of resources similar

to Pinterest. Common ways of arranging multiple resources include list, grid, and
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gallery layouts. Additionally, consistency in the way multiple and single resources

are represented helps form a conceptual model of how the application can be used

and provides some degree of predictability [41].

Table 5.2: Visual and Spatial Exploration Mechanisms

Exploration mechanisms

Questions to be posed during the design or evaluation
of discovery and curation tools

Visual and textual cues
of multiple resources
Visual preview

Textual preview

Visual and textual cues
of a single resource
Visual cues

Textual cues

Spatial proximal cues of
multiple resources

List

Grid

Gallery

Spatial semantic

Consistency
Spatial proximal cues of
a single resource

Spatial semantic

Consistency

Are there visual previews of resources to help identify
resources of value?

Are there textual previews of resources to help iden-
tify resources of value?

Are there visual cues to help identify the value of
information within a resource?
Are there textual cues to help identify the value of
information within a resource?

Are resources presented in a list?

Are resources presented in a grid?

Are resources presented in a gallery layout?

Is there a semantic to the spatial arrangement of mul-
tiple resources?

Are resources presented in a consistent way?

Is there a semantic to the spatial arrangement of in-
formation within a resource?

Are same types of resources presented in a consistent
way?
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5.2.3 Curation

Information curation is a common activity within many information discovery appli-
cations. By asking questions about application design with regards to information
curation (see Table 5.3 of the conceptual framework) designers can find ways to add
value to information and enable information discovery over time.

Information discovery applications vary from being completely socially curated
and populated by users, to those that lack any curation mechanisms. By definition,
digital information curation is the notion of managing, preserving, and adding value
to collections of information [5, 55]. Thus, the curation activity consists of actions
such as information management, preservation, information augmentation, sharing,

and channel-picking.

Management

Information management is one of the key elements of information curation [5, 55].
Information management mechanisms are prevalent in applications that have a lot
of information that is hard to categorize automatically or can mean something dif-
ferent for each user. In the context of Web information management, tagging and
collection-based information categorization play major roles.

Resource categorization helps establish relationships between various resources
[5, 55]. Allowing people to tag can aid rediscovery and discovery in a socially curated
space, as well as add more value to resources [22]. Sample applications that facilitate
information management are Pinterest, a tool that supports tagging and collection-

based categorization, and Tumblr, a tool that only supports tagging.

Preservation

Information preservation is a common Web task that is usually performed with the
intent of revisiting information [1, 55]. However, information gathering is sometimes
performed with just the goal of collecting information rather than revisiting it in the
future [34].

Bookmarking is a traditional way of preserving information and many Web ap-
plications provide diverse bookmarking mechanisms. Internal preservation of in-
ternal resources means bookmarking resources to be reaccessed within the same
application. Such bookmarking facilitates information curation within the system.

Internal preservation of external resources signifies bookmarking other Web
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pages within an application. External preservation means bookmarking resources
so that they become available through other bookmarking systems. An application
must facilitate integration with other applications in order to enable external preser-
vation [1].

For example, in the We Heart It image discovery application users can preserve
internal information using internal collections and they can add information from
external websites. However, there are no integrated means for bookmarking internal

content using other bookmarking systems.

Augmentation

One of the most important elements of digital curation is augmentation: adding value
to information [5, 55]. It is often performed within social bookmarking systems, and
many Web applications allow users to add value to the resources they curate.

One way to augment information is by annotating it with comments and de-
scriptions. Annotations are metadata attached to a resource that make it easier to
search for and interpret information. For example, Yelp and TripAdvisor largely rely
on reviews written by their users.

Evaluation methods can have various forms. They usually take place in socially
curated information systems. However, evaluation can also contribute to personal
reflection and information preservation. Many applications allow users to evaluate
resources by rating them or recording other forms of approval or disapproval, such as
"1 like this” and "I dislike this” buttons on YouTube.

Sharing

Sharing information is key to empowering social information curation [5]. Therefore,
the main components that facilitate sharing are the adding of resources, and external
and internal information sharing.

Adding resources not only facilitates global Web information curation, but it
also scales the information available through the system, providing more opportunities
for information discovery. Resources can be created by users themselves, taken from
some other sources online, or both. For example, YouTube allows users to upload their
own videos, whereas Pinterest permits adding images from other sites in addition to

users’ personal images.



36

Sharing resources through different media and resharing them within the Web

application supports channel-based information discovery within the media channels.

Information discovery applications commonly allow for sharing information on pop-

ular networking sites outside the application.

Table 5.3: Curation Mechanisms

Curation mechanisms

Questions to be posed during the design or evaluation
of discovery and curation tools

Management
Collection-based
categorization

Tag-based categorization

Preservation

Internal preservation of
internal resources
Internal preservation of
external resources
External preservation of
internal resources

Augmentation
Annotation

Evaluation

Sharing
Adding resources

Internal sharing
External sharing
Channel-picking
User subscription

Site subscription
Artifact subscription

Is it possible to sort information into collection-like
structures, either privately or publicly?

Is it possible to tag information, either privately or pub-
licly?

Is it possible to preserve internal information within the
application?

Is it possible to preserve external information within
the application?

Is it possible to preserve internal information outside of
the application?

Is it possible to annotate resources, either privately or
publicly?
Is it possible to evaluate resources, either privately or
publicly?

Is it possible to add resources to the collection of infor-
mation within the application from other websites?

Is it possible to publicly reshare internal resources
within the application?

Is it possible to publicly reshare internal resources out-
side of the application?

Is it possible to subscribe to activities of other users?
Is it possible to subscribe to site updates?
Is it possible to subscribe to artifact updates?
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Channel-picking

Channel-picking is an action of selecting information sources. A common enabler for
this action is subscriptions. Subscriptions to updates from a site help users follow the
news [25]. In order to support channel-based discovery, an application must provide
a subscription mechanism. For example, Rotten Tomatoes allows subscriptions to
newsletters; however, it does not allow subscriptions to movie critics as is allowed
with a user-based subscription mechanism, such as the one in Pinterest.

In some applications, the content is updated and curated by users, and users can
subscribe to other users or artifacts. Similar to site subscriptions, user and artifact
subscriptions are subscriptions to activity updates. These subscription mechanisms
help with networking and provide awareness about other users’ activities [38]. Such

subscriptions also help filter new content delivered to the user.

5.2.4 Summary

Information discovery and curation tools can have different implementations depend-
ing on the motives behind the activities. The design factors presented in this chapter
can help enable different actions associated with information discovery and curation.
However, the activities can be significantly improved by additional support and au-

tomation, as described in the next section.
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5.3 Enhancing the Information Discovery and Cu-

ration Experience

Operations Cognitive Support, Personalization,
and Automation

Examples:

Navigating using search
Preserving information
using bookmarking

Examples:
Search term suggestion mechanism
Automatic information preservation mechanism

Figure 5.5: Section Overview: Enhancing Information Discovery and Curation Expe-
rience

The information discovery and curation enablers presented in the previous section
are design elements that afford various operations. For example, the search feature
enables typing in a query and searching for information. These operations can be
further aided by another set of design elements that introduce cognitive support, per-
sonalization, and automation. A high-level overview of this part of the framework is
illustrated in Figure 5.5. The primary goal of this part is to highlight opportunities for
improvement over various information discovery and curation enabling mechanisms.

Strategies for improvement include providing additional cognitive support for a
given operation, personalizing the user experience, and automating an operation. Not
all of the strategies are feasible for every single operation, and some operations can be
supported in multiple ways. The following sections outline some of the possibilities

for advancing information discovery and curation features.

5.3.1 Enhancing Navigation

There are two common methods of enhancing information discovery when search-
based navigation is used (see Table 5.4). The first method entails returning per-
sonalized results when the user enters a search query. Personalization can be ac-
complished using a variety of techniques, including predefined user preferences, social

interactions, context, browsing history, etc. The second method is to suggest search
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terms to make it easier for the user to formulate their information need. For example,
Yelp suggests search terms as the user enters their query.

To further support referential navigation, applications can personalize reference
suggestions, such as categories, tags, and topics of interest. They can also suggest
relevant resources based on the one that the user already selected. As an example,
after a user clicks a ‘pin’, Pinterest showcases other similar ‘pins’.

For opportunistic navigation, Web tools sometimes allow users to personalize
types or categories of information that they the users would like to discover. Stum-
bleUpon allows users to not only choose topics of interests, but it can also help them

discover new promising topics.

Table 5.4: Cognitive Support, Automation, and Personalization for Navigation

Support, automation, and Questions to be posed during the design or evalua-

personalization elements tion of discovery and curation tools

Descriptional

Personalized results Does the search mechanism return personalized re-
sults?

Guided search Does the system suggest search terms to the user?

Referential

Suggesting categories Does the system suggest categories of interest?

Suggesting topics of interest | Does the system suggest topics of interest?

Suggesting tags Does the system suggest similar tags?

Suggesting similar resources | Does the system suggest similar resources?

Opportunistic
Personalized opportunistic Is it possible to personalize opportunistic naviga-
navigation tion?

System-regulated
Personalized featured content | Is featured content personalized to the user?

User activity update Is it possible to receive notifications about other
notification users’ activities?
Application activity update Is it possible to receive notifications about website
notification content updates?

Artifact update notification Is it possible to receive notifications about artifact-
related updates?
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Featured content can also be personalized to improve information discovery
with system-regulated navigation. For example, Yelp showcases restaurants from a
predefined area, such as the city where the user is from.

Finally, to make better use of subscribed content and reduce human efforts when
searching for information, an application can support various notification mech-
anisms. These mechanisms can advise the user about updates on the Website

content, various artifacts, and activities of other users.

5.3.2 Enhancing Exploration

Personalization of the spatial information representation usually has limited sup-
port in Web applications. Presumably, it is because consistency is more welcomed
within information discovery applications than spatial personalization. However, it
is still possible to personalize the arrangement of multiple resources or information
within a single resource (see Table 5.5).

Visual and textual personalizations are more common, especially when the
content within the application is curated by its users. For example, Flickr Web
application for managing and sharing photographs personalizes album covers so that
they are easier to rediscover. Similarly, ‘pinboards’ on Pinterest have personalized

cover images.

5.3.3 Enhancing Curation

Information management can be improved if the system helps the user make decisions
about information categorization or tagging (see Table 5.6). Alternatively, informa-
tion can be categorized or tagged automatically. For example, when the user
bookmarks a restaurant on Yelp, it is automatically categorized. The user can filter
bookmarks by category whenever they go into the embedded bookmark manager.
Preservation operations can also be automated. An example of the most com-
mon automatic preservation mechanism is history. Applications such as YouTube
and Google Maps preserve users’ browsing history so that they can review it later.

Additionally, preservation mechanisms can be suggested to the user.
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Table 5.5: Visual and Spatial Exploration Cognitive Support and Personalization

Cognitive support and
personalization design
elements

Questions to be posed during the design or evaluation
of discovery and curation tools

Visual and textual cues
of multiple resources

Personalized visual preview

Personalized textual
preview

Visual and textual cues
of a single resource
Personalized visual cues

Personalized textual cues

Spatial proximal cues of
multiple resources
Personalized arrangement
of multiple resources

Spatial proximal cues of
a single resource
Personalized arrangement
of information within a
resource

Does the system personalize visual previews of re-
sources?
Does the system personalize textual previews of re-
sources?

Does the system personalize the visual cues within a
resource?

Does the system personalize the textual cues within
a resource?

Does the system personalize the arrangement of re-
sources?

Does the system personalize the arrangement of in-
formation within a resource?

YouTube allows users to automatically share information about their activi-

ties, such as comments, added videos, liked or disliked videos, and created playlists.

In general, socially curated spaces offer sharing channels to support convenient

information communication.

Augmentation is another aspect of information curation that can be either auto-

mated for or suggested to the user. For example, Yelp asks users to rate the places

which the application identifies as having been visited by the user.
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Table 5.6: Cognitive Support, Personalization, and Automation for Curation

Cognitive support,
personalization, and
automation elements

Questions to be posed during the design or evaluation
of information discovery and curation tools

Management
Suggesting collections
Suggesting tags
Automated classification
into collections
Automated tagging

Preservation
History

Suggested preservation

Augmentation
Automated
augmentation

Suggested augmentation

Sharing
Automated sharing
Suggested sharing

Subscription
Suggesting users for
subscription

Suggesting artifacts for
subscription
Automated subscription

Does the system suggest relevant collections?

Does the system suggest relevant tags?

Does the system automatically sort resources into col-
lections?

Does the system automatically tag resources?

Does the system automatically preserve information
found by the user?

Does the system suggest preservation channels to the
user?

Does the system automatically annotate resources?
Does the system suggest annotation options to the user?
Does the system support automatic sharing?

Does the system suggest sharing channels to the user?
Does the system suggest which users to subscribe to?
Does the system suggest which artifacts to subscribe
to?

Can the system automatically subscribe the user to the
website activity?

Notification mechanisms enable user awareness about new content on the sub-

scribed channel [38]. Web applications that facilitate rapidly updating content sup-

port various notification mechanisms, such as messages within the application, in-

formative emails, and smartphone notifications. Many types of notifications include

suggested users or artifacts to follow. Some Web tools automatically subscribe users

to notifications, usually during the registration process.
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5.3.4 Summary

Providing cognitive support, personalization, and automation dramatically improves
the user experience when people interact with information discovery and curation
systems. The framework can be used for identifying gaps in information discovery

support and developing new technologies (see Chapters 7 and 6).
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Chapter 6
Framework Validation

In order to validate the conceptual framework (see Chapter 5) and verify its stabil-
ity, I applied it to the evaluation of five of the applications that were used in the
construction of the preliminary framework (see Chapter 4): Pinterest, Google Maps,
Wikipedia, Delicious, and Yelp. For each of the Web applications, I first summarize
my observations resulting from asking the questions from the framework in a sys-
tematic manner. Based on my assumptions, judgment, and use of the framework, I
propose directions for future development and reflect on certain needed mechanisms,

as not all mechanisms are always required.

6.1 Pinterest

Pinterest is a Web application designed for image discovery and curation, oriented
towards finding inspiration and collecting knowledge about hobbies and interests [20,
61, 43]. Users of Pinterest are commonly referred to as ‘pinners’. Resources on
Pinterest are called ‘pins’, and each ‘pin’ consists of an image, a short description, the
user’s name, and the name of the collection that the pin belongs to. More information
is available once the user clicks on a ‘pin’.

Motivated by the desire to gain inspiration and knowledge, Pinterest users have
either underdefined or absent information needs. Other motives for using Pinter-
est could be to rediscover previously found information (and possibly use it), to be
oriented about new ‘pins’ that emerge from subscribed channels, and to gather infor-

mation for future rediscovery and the act of collection itself.
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Navigation in Pinterest is mostly supported by descriptional, referential, or system-
regulated mechanisms. Although an explicit opportunistic navigation mecha-
nism is absent, both descriptional and referential mechanisms usually return novel
and serendipitous results to facilitate opportunistic browsing. Descriptional naviga-
tion is enabled with a guided search mechanism that suggests search terms to the
user.

Referential navigation is enabled in Pinterest using a range of techniques. To sup-
port articulation of an information need, a category-based navigation mechanism
makes further suggestions on subcategories or interests. Through clicking on a ‘pin’,
the user can see related resources, enabling resource-based referential navigation.
Most of the images on Pinterest are ‘pinned’ from other Websites, and users are pro-
vided with links to their original sources. Therefore, Pinterest supports integrated
referential navigation.

System-regulated navigation within Pinterest is highly personalized. When the
user enters the site, they see a history of their own information gathering activities
and updates from the people they are subscribed to. Additionally, the application
suggests featured ‘pins’ selected based on the user’s personal interests.

To reinforce the discovery of visual data, Pinterest provides extensive support
for various exploration mechanisms. Multiple resources are represented in a gallery
layout, often referred to as a 'pinboard’. This type of layout provides a good spatial
support for exploration and makes it easier to build a mental model of the tool by
drawing analogies with a real pinboard. Users can create multiple ‘pinboards’ (also
known as ‘boards’) which have personalized covers to enhance future exploration
and rediscovery.

A single resource does not have a lot of distinct spatial arrangements, however,
it provides a visual glimpse into what can be found on the Website that the image
came from, with textual preview being limited to the address of the Website.

Information management is accomplished through sorting ‘pins’ into different col-
lections (‘pinboards’) thus enabling collection-based classification and internal
preservation of internal and external resources. All user information collect-
ing actions are automatically preserved and displayed. Users can augment the
information pool by uploading new ‘pins’, commenting on existing ‘pins’, or adding
descriptions. Users can also internally share ’pins’ among themselves. Channel-
picking actions are carried out by following or subscribing to users or individual

‘pinboards’. The system also automatically sends notifications though emails and
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suggests new ‘boards’ to follow.

Applying the framework to Pinterest revealed that the tool employs a variety
of techniques to facilitate information discovery and curation. However, individual
mechanisms could be further improved. For example, textual previews of multiple
and individual resources is rather limited and provides little insight into what infor-
mation source Websites actually contain. As another example, Pinterest could benefit
from automatically classifying ‘pins’ into ‘boards’ because finding an appropriate
‘board’ for a ‘pin’ can be difficult when user has a large number of existing ‘boards’.
Overall, Pinterest provides rich support for information disocvery and curation, and
in some ways, enables each of the discovery or curation actions of the conceptual

framework.

6.2 (Google Maps

Google maps is a Web application oriented towards navigation and place discov-
ery [19]. It provides services for finding directions to places, their addresses, and
other information. By analyzing the application and answering the questions from
the conceptual framework for information discovery and curation, I arrived at the
following description for Google Maps.

The primary motive behind using Google Maps is usually to find specific informa-
tion about a place, most commonly directions to that place. The information need
can be either very precise, such as looking for an address of a particular place, or it
can be slightly more ambiguous, such as looking for a coffee shop within a certain
area. Sometimes users also return to the site to rediscover previously found directions
or addresses.

Information discovery in Google Maps is usually initiated by a search, and thus,
the user needs to formulate their information need—the application lacks some inter-
nal referential navigation mechanisms so there is nothing that aids users in this task.
The one type of referential navigation that Google Maps does support is resource-
based. For example, the user can click on the “Search nearby” suggested link to find
places near another place. Google Maps is conveniently integrated with Google-+,
allowing access to relevant information, such as reviews, images, and hours of oper-
ation, and thus, enabling resource-based integrated referential navigation. Search-
based navigation within Google Maps is usually precise and returns accurate search

results for specific places, making it easy to rediscover information.
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Google Maps lacks opportunistic navigation mechanisms, and it provides lim-
ited support for system-regulated navigation by displaying personalized featured
content in the form of a map of the user’s location.

Considering the nature of Google Maps, the semantic of the spatial arrangement
of resources is defined by the locations of actual places on the map. More informa-
tion is presented as a list. Consistency in how resources are represented makes it
easy to find information, such as addresses and contacts. Furthermore, multiple and
individual resources provide visual previews that show photographs added by users
or street views, respectively.

Google Maps supports curation mainly through personal preservation. Users can
only bookmark places to the "My Places” list—by adding internal content to
internal storage. Other types of place preservation are possible through Google+,
however, not within Google Maps. Users can also evaluate and annotate places
through Google+, and aggregated reviews and ratings are visible on Google Maps.
Sharing is enabled by providing the functionality needed to add new locations to
Google Maps and supplying links and code for embedding.

Channel-picking actions are usually enabled within applications with frequently
updating content. Content provided by Google Maps is fairly stable, and therefore,
there are no channel-picking mechanisms used by the application.

Evaluating Google Maps using my conceptual framework also exposes some gaps
in its design. From the description above, it can be estimated that Google Maps’ cu-
ration mechanisms lack some functionality for public and private curation. Improving
public curation mechanisms and adding functionality for channel-picking introduces
the possibility of channel-based discovery. By no means should an application like
that be a replacement to Google Maps. However, it could be oriented towards social
discovery and curation as well as channel-based discovery, thereby complimenting the

Google Maps application.

6.3 Wikipedia

Wikipedia is an open encyclopedia containing millions of articles contributed by peo-
ple from all over the world [30, 52]. The primary motive for discovering information
on Wikipedia is to gain knowledge to either answer a specific question or to learn

more about a general topic, such as art or history.
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Wikipedia supports a wide range of navigational mechanisms. Descriptional nav-
igation on Wikipedia is accomplished through search, but results are not personal-
ized to the user, and the search mechanism is not guided by suggestions of what
search terms to use, which could help the user formulate their information need.
Referential mechanisms include categories which consist of broad topics and return
featured articles. Not all Wikipedia articles are integrated with other Websites
and Web applications; occasionally articles contain “External Links” section that
provides links to external resources.

Opportunistic navigation facilitates serendipitous discovery of new articles and
it is enabled though the “Random article” link located on the navigation sidebar.
Wikipedia regularly updates featured content that can be viewed on the front page
and when navigated to using categories. Users can also see the history of recently
updated articles.

Exploration of multiple resources is limited to when the target of the search query
is unclear. Then, search results are presented in a list layout, where links are repre-
sented as text. Single resource exploration mechanisms include a table of contents
in large articles, which can serve as a referential navigation mechanism as well as a
textual cue of what the article consists of. Occasionally, there is visual material
that aids in communicating the ideas of the article.

Information on Wikipedia is publicly curated by thousands of users, who improve
existing articles and add new content. Although it is not possible to subscribe to
any particular channel, Wikipedia’s moderators regularly update featured articles and
information. Augmentation is possible through personal contribution to the content
of articles. However, there are no private curation mechanisms that could be used for
personal benefit.

The application of the framework to Wikipedia revealed that major gaps in its
discovery and curation support are related to personal curation and visual explo-
ration of multiple resources. For example, since there are no mechanisms for personal
preservation and management, users cannot build their own knowledge maps and
continuously engage with the content. Adding more cognitive support or personal-
ization, such as suggesting search terms or topics of interest, could improve the user

experience.
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6.4 Delicious

Delicious is a Web application designed for social bookmarking and information dis-
covery [47, 51]. The primary motive for using Delicious is to preserve articles found
on other Websites for future access and to discover new articles or blog posts. When
used for discovery, the information need is usually underdefined or absent unless the
user’s motive is to rediscover previously found information.

In Delicious, users can navigate using search (descriptional navigation). Ref-
erential navigation within the application is accomplished through resource-based
search, which returns related links. Delicious is also integrated with many other
Websites through linking, which enables integrated referential navigation. The
application does not support opportunistic browsing, but it does provide an option for
system-regulated browsing through the “Trending” section of the Website which dis-
plays featured content based on article popularity. The “Trending” section displays
results of the social curation, and therefore, enables channel-based discovery. Since
the “Trending” section displays results of social curation, it enables channel-based
discovery.

Exploration of a single resource is not enabled in Delicious, and the mechanisms
for exploring multiple resources, for the most part, are limited to textual previews
and a list layout. However, the “Trending” section of the system does provide vi-
sual previews and arranges resources in a grid layout. In addition, it provides
extended textual previews or snippets of corresponding articles, making it easier
to follow the information scent when navigating across various Websites. Although
these mechanisms help with visual and spatial exploration, having them applied to
only one section of Delicious simultaneously undermines the consistency of multiple
resource representation.

Since the primary motive for using Delicious is to preserve and share information,
support for curation is the core feature of this Web application. Management can
be performed through tagging, and the system suggests tags based on a tag cloud.
Delicious supports internal preservation of external and internal resources,
external sharing of internal resources, as well as adding new resources. In-
formation augmentation is possible through commenting on (or annotating) added
links. Channel-picking is performed thorough subscription mechanisms—users

can follow other users and build their networks.
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According to the framework, Delicious lacks extensive visual exploration mecha-
nisms in most of its sections. Since Delicious is designed to facilitate article discovery,
and Web page titles often provide limited insight about an article, the tool could ben-
efit from providing textual and visual article previews in all of its sections to help

the user follow the information scent.

6.5 Yelp

Yelp is a Web application used to discover local businesses, such as restaurants, beauty
salons, and shops [35]. The primary motive for discovering information on Yelp is
to evaluate and compare businesses in certain domains and geographical locations.
Therefore, users either have defined information needs, such as rating of a specific
business, or underdefined information needs, such as a good restaurant in a certain
area. Most of the content on Yelp consists of user reviews and business evaluations
or ratings.

Descriptional navigation in Yelp is once again supported using the search fea-
ture, which not only suggests search terms to the user, but also allows them to
further specify the proximate location of a business. Referential navigation is en-
abled using category-based navigation and filtering. Integrated references are
provided to navigate to Google Maps and to business Websites. On Yelp, the user
can see a news feed of activities of other users, as well as featured businesses based
on the user’s location.

Both visual and spatial exploration mechanisms are enabled on Yelp. Visual
explorations of multiple and single resources are facilitated by numerous photographs,
icons, maps, and visuals depicting ratings. Spacial representation of information
on Yelp consists of a blend of list, grid, and gallery layouts and other spatial
arrangements.

In addition to discovery, Yelp supports various curation actions. Users can book-
mark businesses they like within the system, thus performing internal preservation
of internal resources. They can further augment information by either writing their
own reviews or performing an evaluation of businesses or other user’s reviews. Eval-
uation of businesses is enabled using a five-star rating system, and reviews can be
evaluated by choosing between ‘Useful’, ‘Funny’, and ‘Cool’ metrics.

Identified gaps include a lack of management mechanisms when businesses are

bookmarked and a lack of channel-picking mechanisms. A lot of information on Yelp
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is continuously updated, so channel-picking could help filter updated information.
Furthermore, adding mechanisms for opportunistic navigation could make it possible
to discover new restaurants every time the applicaiton is used and help the user when

their information need is undefined.

6.6 Discussion

The Web tool evaluations provided in this chapter used the conceptual framework for
information discovery and curation to demonstrate the applicability of the framework.
A set of questions provided by the framework can help in the process of tool evaluation
and can be applied to draw distinctions between different tools. It is important to
note that the nature of these questions introduces a limitation to the framework
restricting tool evaluation only to mechanisms outlined in the framework. However,
the designer may choose to ask more generic questions about an application, such as
“in what ways does the application support referential navigation” or “in what ways
does the application support preservation of information”.

The framework associates different information discovery and curation actions
with concrete mechanisms. However, it is not always clear which framework actions
the tool needs to support. With the help of the framework, some of the requirements
(but not all) can be derived from the analysis of other applications, which might be
in a similar domain or possess desired properties.

Another way to determine which actions need support is the motive for discovery
and curation activities in an application. For example, if the motive is to discover
information with an undefined information need, the application can either be tailored
to support serendipitous discovery by providing opportunistic navigation mechanisms,
or it can help the user formulate the information need by suggesting search terms and
categories.

Finally, the need for a given discovery or curation-supporting mechanism can be
evaluated using intuition and experience of the designer. In some cases, it is especially
difficult to estimate the importance of a mechanism in a specific application using
known characteristics of the tool. However, as with many other decisions when it
comes to developing or improving an application, the designer can use their judgment
along with subsequent studies and evaluation.

The evaluation and comparison of different Web applications can reveal useful

insights about the mechanics of how the system induces user experience and it can
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expose certain unadressed needs. The next chapter illustrates the design process of a
Web application that emerged from the evaluations of other tools using the conceptual

framework.
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Chapter 7
Framework Application for Design

To verify that the conceptual framework is effective, I applied it to design a Web
application for discovering photographs of places. This chapter outlines the role
the framework played in the design process of the Web application, the resulting

application and its features, and some prospects for future application development.

7.1 Applying the Conceptual Framework to De-

sign an Application

A need for a place photo discovery application was revealed during the construction
phase of the framework. Asking questions from the preliminary framework (see Chap-
ter 4) about existing applications (e.g., Pinterest and Google Maps) helped expose
the need for discovery and curation of place photos with additional access to place
location data and other details. It also helped gather some of the requirements for
a photo discovery application. Once user needs and motives for information discov-
ery and curation of place photographs were established, I repeatedly consulted the
framework throughout the development process in order to systematically select the
next feature to be implemented.

In general, Web applications that are tailored towards image discovery, such as
Pinterest and We Heart It, support the user’s motive to close a knowledge gap that is
characterized by underdefined information needs. To deal with the issue of having an
underdefined information need, an application has to help the user to formulate their
information need as well as support serendipitous discovery of information. In order

to enable serendipitous discovery, Web applications regularly update the content they
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provide by allowing users to add new resources and curate information.

The task of image seeking for the purpose of finding inspiration (as is the case for
the majority of Pinterest users) can stretch out to multiple sessions over an undeter-
mined period of time. Curation mechanisms, such as preservation and management,
help the user to rediscover information that allows them to reflect on the previous
findings and continue image seeking.

It is common for users to discover place photographs on Pinterest, and Pinterest
does display a map when a location of a place is known within the system. However,
this feature only applies to a relatively small fraction of existing ‘pins’. In addition,
Pinterest also facilitates discovery of images related to diverse topics and interests,
which makes it harder to tailor the user experience to facilitate discovery and curation
based on their desired motives.

When it comes to place discovery, the Google Maps application provides the ulti-
mate support for finding place and business locations. It is also possible to see what
a place looks like based on an associated image. However, since the application is
oriented towards finding specific information, visual and spatial photo exploration
mechanisms are not well-developed. The user can preserve a given place but cannot
preserve or organize photographs of places. Google Maps also lacks category-based
navigation mechanisms which can help the user identifying their information needs.

The findings above helped me define a motive for a place photo discovery appli-
cation, which is to find inspirational (underdefined) place photographs, to collect and
manage found information for future use and retrieval, as well as to provide access
to more defined information about the place, such as its location. After formalizing
the motive for the application use, I referred back to the framework to choose options
for supporting various aspects of information discovery and curation while developing

the application.

7.2 KeePlaces Features and Future Prospects

The resulting Web application, KeePlaces® (see Figure 7.1), supports discovery and
curation of place photographs, and is integrated with Google Maps. This section
outlines the main features of KeePlaces in accordance with the conceptual framework.

Additional screenshots of Keeplaces and its mechanisms can be found in Appendix C.

LA prototype of KeePlaces is available at www.keeplaces.com
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Figure 7.1: KeePlaces Interface

KeePlaces supports descriptional, referential, and partially system-regulated nav-
igation methods (see Figure 7.2). It is possible to perform descriptional navigation
using integrated search that in turn utilizes Google Maps’ APIs to search for pho-
tographs of different places. The search feature is not guided, and at this time,
results are not personalized. Descriptional navigation could be improved by sug-
gesting search terms to the user once they start typing. However, personalizing the
results of searching might not be a good strategy because users might want to explore

photographs that they have not seen before or that are of places unrelated to them.

Coffee, museum, pool Search

T f f T

‘Home' Categories Place collections Search

Figure 7.2: KeePlaces Navigation Panel

Users can navigate using categories, which enable referential navigation. Cur-
rently, categories that users might be interested in are only approximately estimated,
and no other traditional referential mechanism is employed for navigating within the
application. However, the users can navigate to Google Maps by clicking the “View
Google Maps” link beside every photograph to see where the place is located and
perform any other actions within the Google Maps application. This feature enables

integrated referential navigation.
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With the preliminary prototype, as the user first visits KeePlaces, the system
displays predefined tourist attraction photographs, and therefore, supports system
regulated navigation by displaying featured content. However, this solution is
temporary since system-regulated navigation could be further improved by person-
alizing featured content and delivering notifications about content updates to
the user.

Currently, opportunistic navigation is not enabled in KeePlaces, although users
with undefined information needs could benefit from this method. Alternatively, other
navigation methods could return serendipitous results.

Spatial exploration of multiple resources is enabled using a gallery layout. A
grid layout could be an alternative way to present information within the applica-
tion. However, a list is not always an optimal solution to presenting visual data.
Resources are represented as photographs, and these photographs serve as visual
cues to what the places they represent look like. In addition to visual cues, textual
cues provide names of different places delivering additional exploration support.

KeePlaces does not currently support exploration of individual resources. How-
ever, enabling it could improve future information discovery. Furthermore, per-
sonalizing visual or textual cues can help users rediscover place photographs and
collections.

Curation in KeePlaces is supported through management and preservation. Man-
agement is implemented using collection-based classification (see Figure 7.3).
Every photo discovered on the site can be bookmarked by clicking the ‘Keep’ button
and choosing a collection. This bookmarking mechanism enables internal preser-
vation of internal resources since it allows users to save information found within
KeePlaces.

Some aspects of curation, such as information sharing, augmentation, and channel-
picking, have not been enabled yet. These activities are important because they
contribute to collaborative and creative environments as well as help build community
around the Web application. In KeePlaces, having users add new photographs and
share them among themselves could scale the application usage up and enrich the
quality of the content provided.

In order to support channel-picking, a Web application must regularly update its
content, which can be done by either moderators or general users. Then, adding
subscription mechanisms and notifications can further empower channel-based

discovery. For place photo discovery, a tool such as KeePlaces can provide updates
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Coffee, museum, pool... Search

Delete Collection

Breakfast

Cafe Brazil

2510 N Josey Ln #106,
Carrollton, TX 75006, United

Eggs Crepes Petit Dejeuner States Over Easy
Restaurant 191 King S E, Toronto, ON Delete Restaurant

633 King St E, Oshawa, ON M5A 1J5, Canada View Google Maps 56 Yonge St, Toronto, ON M5E
L1H 1G5, Canada Delete 1G5, Canada

m DNelate View Gooale Maps m Nelete

Figure 7.3: Sample Collection Named “Breakfast”

about photographs preserved by other users, new photographs added to the pool of
information, spatial featured photographs, etc.

Although KeePlaces has not been released as a stable Web application, it supports
the discovery and curation of place photographs from all over the world. Applying

the framework as presented can guide its future development and evaluation.

7.3 Discussion

The conceptual framework for information discovery and curation guided the de-
sign of the place photo discovery application, KeePlaces. The framework assisted
in identifying the need for a Web application that facilitates the discovery of place
photographs, and it highlighted which design elements are important in this specific

case. Similarly, the framework can aid in the design process of other applications.
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When the motive for an application use is known, one can evaluate Web applica-
tions from similar domains to identify gaps in the provided features. Finding feature
gaps is a challenging task, but the framework can assist by making it easier to re-
late relevant information behaviour with concrete mechanisms and features. Ongoing
reevaluation of the tool and its competitors using the framework can help with con-
tinuous development processes and improve user experience when they interact with

the system.
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Chapter 8
Research and Design Implications

The conceptual framework for information discovery and curation is designed to per-
form formative and summative evaluation of existing Web applications and to reveal
how these tools support information-related activities in question. The framework
as a tool and its ability to guide the process of analyzing Web applications makes it
broadly applicable in research and Web design.

In Chapter 6, I demonstrated how the framework can be used to reveal missing
features in tools. Using similar methods, the framework can also be applied to com-
pare different Web applications. When used for evaluation, the framework helps to
identify which areas of a tool require further attention. Therefore, the framework
can be helpful for designers who wish to improve existing tools or get ideas for new
information discovery and curation applications.

Factors and questions of the framework are there to guide the developer, but
they do not dictate which features should be in an application. In other words, the
framework helps expose gaps, but it is up to designers to decide whether those gaps
need to be closed. In fact, some gaps cannot be closed because of certain constraints,
such as data type and system design.

User interface designers face certain trade-offs when developing applications. There-
fore, it is not always advantageous to implement all missing features. For example,
providing the support to customize spatial arrangement of multiple resources can

undermine the consistency of their representation.
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In the research domain, the framework can serve as a guide for drawing distinctions
between different Web-based information discovery and curation applications, finding
gaps in tools that can be studied, and selecting cases for studies based on required
functionality. Hence, both researchers and developers can benefit from the systematic
tool examination guided by the framework.

Even though applying the framework requires initial expertise and critical rea-
soning, it opens up opportunities for research and practice. Systematic evaluation
of Web tools for information discovery and curation helps the designer improve user
experience and gain better understanding of information behaviour within a given

system.
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Chapter 9
Future Work and Conclusions

In my study, I analyzed information curation and seeking tasks and developed a con-
ceptual framework of factors and questions that are important when building and
evaluating Web information discovery and curation tools. I then evaluated and itera-
tively refined the framework by analyzing 20 different information discovery applica-
tions and provided concrete examples of tool support addressing various concepts of
the framework. Finally, I designed a Web-based application for place photo discov-
ery and curation using the conceptual framework, and validated the framework by
reevaluating five of the previously examined tools.

The current version of the framework is generalized to be applicable to most
information discovery applications. Finding ways to instantiate the framework and
extend it for use in domain-specific practices could serve as a potential future research
goal. For example, video discovery and curation activities have unique properties
related to the type of data to be discovered—information is mostly found in the video
itself, and it cannot be viewed all at the same time. Hence, the framework could be
extended to address domain-specific challenges.

Another potential research direction would be to expand my investigation to in-
clude factors that influence the need for one information discovery type over another
and further deepen an understanding of the relationships between the motives for

information discovery and curation activities and information discovery types.
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Additionally, one could investigate how collaboration in information discovery
and curation relates to the conceptual framework. Generally, collaboration mech-
anisms in most Web information discovery applications are limited to information
sharing, public information augmentation and tagging. However, collaboration often
involves other activities, such as communication, coordination, and other domain-
specific shared activities.

My framework opens up opportunities for structured information discovery and
curation tool evaluation and design. As more tools are being developed within the
social space of information discovery and curation, understanding how these tasks

can be supported promises advancements in how Web applications are designed.



63

Bibliography

1]

David Abrams, Ron Baecker, and Mark Chignell. Information archiving with
bookmarks: personal web space construction and organization. In Proceedings
of the SIGCHI conference on Human factors in computing systems, pages 41-48.
ACM Press/Addison-Wesley Publishing Co., 1998.

Eytan Adar, Jaime Teevan, and Susan T Dumais. Large scale analysis of web re-
visitation patterns. In Proceedings of the SIGCHI conference on Human Factors
in Computing Systems, pages 1197-1206. ACM, 2008.

Marcia J Bates. An exploratory paradigm for online information retrieval. In-
telligent Information Systems for the Information Society. Amsterdam: North-
Holland, pages 91-99, 1986.

Marcia J Bates. Toward an integrated model of information seeking and search-
ing. The New Review of Information Behaviour Research, 3:1-15, 2002.

Neil Beagrie. Digital curation for science, digital libraries, and individuals. In-
ternational Journal of Digital Curation, 1(1):3-16, 2008.

Jerome S Bruner. The act of discovery. Harvard educational review, 1961.

Chun Wei Choo, Brian Detlor, and Dan Turnbull. Information seeking on the
web: An integrated model of browsing and searching. first monday, 5(2), 2000.

Andy Cockburn, Saul Greenberg, Steve Jones, Bruce McKenzie, and Michael

Moyle. Improving web page revisitation: Analysis, design, and evaluation. 2003.

Andy Cockburn and Bruce McKenzie. What do web users do? an empirical
analysis of web use. International Journal of human-computer studies, 54(6):903—
922, 2001.



[10]

[11]

[12]

[13]

[14]

[17]

[18]

[19]

[20]

64

AM Conaway, CK Pikas, UE McLean, SD Morris, LA Palmer, . Rosman,
SA Sears, E Uzelac, and SM Woodson. Designing for information discovery:
User needs analysis. Johns Hopkins Applied Technical Digest, 28(3):290-291,
2010.

David Ellis. A behavioural model for information retrieval system design. Journal
of information science, 15(4-5):237-247, 1989.

David Ellis, Deborah Cox, and Katherine Hall. A comparison of the information
seeking patterns of researchers in the physical and social sciences. Journal of
documentation, 49(4):356-369, 1993.

David Ellis and Merete Haugan. Modelling the information seeking patterns
of engineers and research scientists in an industrial environment. Journal of
documentation, 53(4):384-403, 1997.

Enrique Estellés, Esther Del Moral, and Fernando Gonzélez. Social bookmarking
tools as facilitators of learning and research collaborative processes: The diigo
case. Interdisciplinary Journal of E-Learning and Learning Objects, 6(1):175—
191, 2010.

Allen Foster and Nigel Ford. Serendipity and information seeking: an empirical
study. Journal of Documentation, 59(3):321-340, 2003.

Wai-Tat Fu. The microstructures of social tagging: a rational model. In Pro-
ceedings of the 2008 ACM conference on Computer supported cooperative work,
pages 229-238. ACM, 2008.

Wai-Tat Fu and Peter Pirolli. Snif-act: A cognitive model of user navigation on
the world wide web. Human-Computer Interaction, 22(4):355-412, 2007.

D Giaretta. Dcc approach to digital curation, 2006.

Rich Gibson and Schuyler Erle. Google maps hacks. 7 O’Reilly Media, Inc.”,
2006.

Eric Gilbert, Saeideh Bakhshi, Shuo Chang, and Loren Terveen. I need to try
this?: a statistical overview of pinterest. In Proceedings of the SIGCHI conference

on human factors in computing systems, pages 2427-2436. ACM, 2013.



[21]

[22]

[27]

[28]

[29]

[30]

[31]

65

Scott A Golder and Bernardo A Huberman. Usage patterns of collaborative
tagging systems. Journal of information science, 32(2):198-208, 2006.

Thomas Gruber. Ontology of folksonomy: A mash-up of apples and oranges.
International Journal on Semantic Web and Information Systems (IJSWIS),
3(1):1-11, 2007.

Peter Ingwersen. Cognitive perspectives of information retrieval interaction: el-

ements of a cognitive ir theory. Journal of documentation, 52(1):3-50, 1996.

Chris Janiszewski. The influence of display characteristics on visual exploratory
search behavior. Journal of Consumer Research, 25(3):290-301, 1998.

Akshay Java, Pranam Kolari, Tim Finin, Anupam Joshi, and Tim Oates. Feeds
that matter: A study of bloglines subscriptions. In ICWSM, 2007.

Melanie Kellar, Carolyn Watters, and Michael Shepherd. A goal-based clas-
sification of web information tasks. Proceedings of the American Society for
Information Science and Technology, 43(1):1-22, 2006.

Melanie Kellar, Carolyn Watters, and Michael Shepherd. A field study charac-
terizing web-based information-seeking tasks. Journal of the American Society
for Information Science and Technology, 58(7):999-1018, 2007.

Andruid Kerne and Steven M Smith. The information discovery framework. In
Proceedings of the 5th conference on Designing interactive systems: processes,
practices, methods, and techniques, pages 357-360. ACM, 2004.

Muneo Kitajima, Marilyn H Blackmon, and Peter G Polson. A comprehension-
based model of web navigation and its application to web usability analysis. In
People and Computers XIV Usability or FElse!, pages 357-373. Springer, 2000.

Aniket Kittur, Ed Chi, B Pendleton, Bongwon Suh, and Todd Mytkowicz. Power
of the few vs. wisdom of the crowd: Wikipedia and the rise of the bourgeoisie.
World wide web, 1(2):19, 2007.

Carol C Kuhlthau. Inside the search process: Information seeking from the user’s
perspective. JASIS, 42(5):361-371, 1991.



[32]

[36]

[37]

[38]

[39]

66

Kari Kuutti. Activity theory as a potential framework for human-computer
interaction research. Context and consciousness: Activity theory and human-

computer interaction, pages 17-44, 1996.

Mark Levene. An introduction to search engines and web navigation. John Wiley

& Sons, 2011.

Sian E Lindley, Sam Meek, Abigail Sellen, and Richard Harper. It’s simply
integral to what i do: enquiries into how the web is weaved into everyday life.

In Proceedings of the 21st international conference on World Wide Web, pages
1067-1076. ACM, 2012.

Michael Luca. Reviews, reputation, and revenue: The case of yelp. com. Com
(September 16, 2011). Harvard Business School NOM Unit Working Paper, (12-
016), 2011.

Clifford A. Lynch. Networked information resource discovery: an overview of
current issues. Selected Areas in Communications, IEEE Journal on, 13(8):1505—
1522, 1995.

Gary Marchionini. Exploratory search: from finding to understanding. Commu-
nications of the ACM, 49(4):41-46, 2006.

David Millen, Jonathan Feinberg, and Bernard Kerr. Social bookmarking in the
enterprise. Queue, 3(9):28-35, 2005.

Meredith Ringel Morris. A survey of collaborative web search practices. In Pro-
ceedings of the SIGCHI Conference on Human Factors in Computing Systems,
pages 1657-1660. ACM, 2008.

Julie B Morrison, Peter Pirolli, and Stuart K Card. A taxonomic analysis of what
world wide web activities significantly impact people’s decisions and actions. In

CHI’01 extended abstracts on Human factors in computing systems, pages 163—
164. ACM, 2001.

Donald A Norman. The design of everyday things. Basic books, 2002.

Jo Ann Oravec. Bookmarking the world: Weblog applications in education.
Journal of Adolescent € Adult Literacy, pages 616-621, 2002.



[43]

[48]

[49]

[50]

[51]

[52]

67

Raphael Ottoni, Joao Paulo Pesce, Diego B Las Casas, Geraldo Franciscani Jr,
Wagner Meira Jr, Ponnurangam Kumaraguru, and Virgilio Almeida. Ladies first:

Analyzing gender roles and behaviors in pinterest. In ICWSM, 2013.

Peter Pirolli. An elementary social information foraging model. In Proceedings of
the SIGCHI Conference on Human Factors in Computing Systems, pages 605—
614. ACM, 20009.

Peter Pirolli and Stuart Card. Information foraging. Psychological review,
106(4):643, 1999.

Henderik Alex Proper and PD Bruza. What is information discovery about?
Journal of the American Society for Information Science, 50(9):737-750, 1999.

Emilee Rader and Rick Wash. Influences on tag choices in del. icio. us. In Pro-
ceedings of the 2008 ACM conference on Computer supported cooperative work,
pages 239-248. ACM, 2008.

Tefko Saracevic. Modeling interaction in information retrieval (ir): A review
and proposal. In Proceedings of the ASIS annual meeting, volume 33, pages 3-9.
ERIC, 1996.

Abigail J Sellen, Rachel Murphy, and Kate L. Shaw. How knowledge workers
use the web. In Proceedings of the SIGCHI conference on Human factors in
computing systems, pages 227-234. ACM, 2002.

Linda Tauscher and Saul Greenberg. How people revisit web pages: Empirical
findings and implications for the design of history systems. International Journal

of Human-Computer Studies, 47(1):97-137, 1997.

Maurizio Tesconi, Francesco Ronzano, Andrea Marchetti, and Salvatore Minu-
toli. Semantify del. icio. us: Automatically turn your tags into senses. In The

7th International Semantic Web Conference, page 67. Citeseer, 2008.

Max Volkel, Markus Krotzsch, Denny Vrandecic, Heiko Haller, and Rudi Studer.
Semantic wikipedia. In Proceedings of the 15th international conference on World

Wide Web, pages 585-594. ACM, 2006.

Elena Voyloshnikova and Margaret-Anne Storey. Towards understanding digital

information discovery and curation. In Proceedings of the 201/ Conference of the



[54]

[55]

[60]

[61]

68

Center for Advanced Studies on Collaborative Research, pages 247-261. ACM,
2014.

John A. Waterworth and Mark H. Chignell. A model of information exploration.
Hypermedia, 3(1):35-58, 1991.

Steve Whittaker. Personal information management: from information consump-

tion to curation. Annual review of information science and technology, 45(1):1-
62, 2011.

Thomas D Wilson. Human information behavior. Informing science, 3(2):49-56,
2000.

Tom D Wilson. On user studies and information needs. Journal of documenta-
tion, 37(1):3-15, 1981,

Tom D Wilson. Information behaviour: an interdisciplinary perspective. Infor-

mation processing & management, 33(4):551-572, 1997.

Tom D Wilson. Models in information behaviour research. Journal of documen-
tation, 55(3):249-270, 1999.

Robert K Yin. Case study research: Design and methods. Sage publications,
2014.

Michael Zarro and Catherine Hall. Pinterest: Social collecting for# linking#
using# sharing. In Proceedings of the 12th ACM/IEEE-CS joint conference on
Digital Libraries, pages 417-418. ACM, 2012.



Appendix A

69

Web-based Information Discovery

and Curation Tools

The results of Web tool evaluations that were conducted using the preliminary frame-

work are summarized in Table A.1.

Table A.1: Summaries of Web-based Information Discovery and Curation Tools Eval-

uations
Application Description Summary of findings
Pinterest Visual discovery tool, - Supports  serendipitous  browsing,
available at bookmark-based rediscovery, channel-
WWwWw.pinterest.com based information discovery, and informa-
tion curation.
- Lacks support for search- and history-
based rediscovery and fact finding.
Delicious Social bookmarking - Supports  channel-based  discovery,
service, available at bookmark-based rediscovery, and supports
delicious.com social curation.
- Lacks support for visual link preview
and list-based categorization.
Tumblr Microblogging platform, |- Supports  serendipitous  browsing,

available at

www.tumblr.com

bookmark-based rediscovery, channel-
based information discovery.
- Lacks support for fact finding and list-

based categorization.
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StumbleUpon

Web page discovery tool,
available at

www.stumbleupon.com

- Supports  serendipitous  browsing,
bookmark- and history-based information
rediscovery, channel-based information
discovery, and information curation.

- Lacks support for fact finding.

Wikipedia

Free content Internet
encyclopedia, available

at en.wikipedia.org

- Supports serendipitous discovery, fact
finding, search-based rediscovery.

- Lacks support for history-based and
bookmark-based

preservation and resource evaluation.

rediscovery,  personal

Google Maps

Web mapping service,
available at

www.google.ca/maps

- Supports fact finding and rediscovery.
- Lacks support for curation mechanisms,

except for personal information preserva-

tion.

Rotten Movie and - Supports fact discovery, serendipitous

Tomatoes TV database, available at | browsing, and search-based rediscovery.
www.rottentomatoes.com | - Lacks support for history-based and

bookmark-based rediscovery, information
preservation, and management.

500px Photography site, - Supports  serendipitous  browsing,
available at 500px.com channel-based discovery, and social

curation.
- Lacks support for fact discovery and
list-based categorization.

BucketList Goal tracking and - Supports  serendipitous  discovery,
discovery service, bookmark-based rediscovery, and channel-
available at based discovery.
bucketlist.org - Lacks support for fact discovery, search-

and history-based rediscovery.

We Heart It | Visual discovery tool, - Supports  serendipitous  browsing,
available at bookmark-based rediscovery, channel-

weheartit.com

based information discovery, and informa-
tion curation.

- Lacks support for fact finding.
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Scoop.it! Online publishing - Supports  serendipitous  browsing,
platform, available at bookmark-based information rediscovery,
WWW.SCOOp.it channel-based information discovery, and

information curation.
- Lacks support for fact finding.

Google Im- | Image discovery service, |- Supports serendipitous browsing.

ages available at - Lacks support for rediscovery, channel-
images.google.com based discovery, fact finding, or informa-

tion curation.

Vimeo Video sharing Website, - Supports  serendipitous  discovery,
available at vimeo.com bookmark-based rediscovery, and channel-

based discovery, and information curation.
- Lacks support for fact discovery and
list-based categorization.

LifeHacker Daily Weblog, available - Supports serendipitous discovery.
at lifehacker.com - Lacks support for channel-based discov-

ery and information curation.

YouTube Video hosting platform, |- Allows for serendipitous discovery,
available at channel-based discovery, history- and
www.youtube.com bookmark-based revisitation, and informa-

tion curation.
- Lacks support for internal sharing.

Yelp Business review site, - Supports fact finding, serendipitous
available at www.yelp.ca | browsing, search-based rediscovery, certain

aspects of information curation (e.g., eval-
uation and annotation).

- Lacks support for channel-based discov-
ery.

IMDb Movie database, - Supports fact discovery, serendipitous

available at

www.imdb.com

discovery, and rediscovery.
- Lacks support for channel-based discov-

ery.
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Trip Adviser

Travel site, available at

www.tripadvisor.ca

- Supports serendipitous discovery, fact
finding, and personal information curation.
- Lacks support for history-based redis-

covery.

Urban Spoon

Online bar and
restaurant guide,
available at

www.urbanspoon.com

- Supports serendipitous browsing, fact
finding, evaluation and annotations.
- Lacks support for channel-based discov-

ery.

Thesaurus

Online thesaurus,
available at

thesaurus.com

- Supports serendipitous browsing and
fact discovery.

- Lacks support for information curation.
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Appendix B

Sample Mechanisms and Features

Sample enabling mechanisms and features of the conceptual framework for informa-

tion discovery and curation are presented in Table B.1.

Table B.1: Navigation Samples

Descriptional Navigation

Search-based navigation
YELP (www.yelp.ca)

Near Oslo

Home AboutMe Write a Review Find Friends Messages Talk Events

Integrated search

SHOPSTYLE (www.shopstyle.ca)
' M_AL.LL

Brands You Lov /€ I

| AllDepartments ~  Search tho s of brands and stores.




Referential Navigation

Categories

PINTEREST (www.pinterest.com)

Home Feed
Popular
Everything

Gifts

Videos

Place Boards
Animals & Pets
Architecture

Art

Cars & Motorcycles
Celebrities

Design

DIY & Crafts
Education

Film, Music & Books
Food & Drink
Gardening

Geek

Hair & Beauty

Facets

ROTTEN TOMATOES (www.rottentomatoes.com)
DVD & STREAMING MOVIES

Browse All
Top Rentals
Mew Releases
Coming Soon

Certified Fresh Movies

Health & Fitness
History

Holidays & Events
Home Decor
Humor
lllustrations & Posters
Kids & Parenting
Men's Fashion
Outdoors
Photography
Products

Quotes

Science & Nature
Sports

Tattoos
Technology
Travel

Weddings
Women's Fashion
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Filters
YELP (www.yelp.ca)

Price
g

] 55
[ 585
] 5555

Tags

FLICKR (www.flickr.com)
Tags

2014  S5DMIl  august
lifestyle  streets

summer  travel

virginia beach

Search by item or resource

TRIPADVISOR (www.tripadvisor.ca)

Browse
nearby

Integrated reference
GOOGLEMAPS (www.google.ca/maps)

4.7 %% %44 12 reviews - Menu - Coffee Shop

Write a review - Add a photo
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Opportunistic Navigation

Opportunistic navigation mechanism
WIKIPEDIA (en.wikipedia.org)
Main page

Contents

Featured content
Current events
Random article
Donate to Wikipedia
Wikimedia Shop

Integrated opportunistic navigation
STUMBLEUPON (www.stumbleupon.com)

’I - Stumble ‘

System-regulated Navigation

Static direct display
WE HEART IT (weheartit.com)

Heart images
that move you

8.8 6 & ¢
S star app rating

All Images
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Featured content
IMDB (www.imdb.com)

NSB OUS

Pixels Insidious: Chapter 3 The Longest Ride

Exclusive Trailer Trailer #2 Trailer #£3

Br e more trailer

News feed
TRIPADVISOR (www.tripadvisor.ca)
Fish Store and Oyster Bar

straeghe com CRITIC FROM VANCOUWER = [ 525 Reviews
Tilston works at the Fish Store and Oyster Bar in downtown Tofino, where he makes
ample use of beach-foraged seaweed as pickles and in salads. Here, you can order
cooked versions of the goodies you see on the beach, as well as raw Clayoquot Climax
oysters—plump, juicy creatures that are harvested off nearby Meares Island and in the
pristine... Full Review

Sobo

straeghe com CRITIC FROM VANCOUWER = [ 525 Reviews
...it has ridiculously good food. SoBo restaurant, of course, is legendary. COwner and
chef Lisa Ahier's smoked wild fish chowder is an elixir of hearty, creamy comfort, and
her Key lime pie is so kick-ass sup Full Review

Posted on 11/03/14




Table B.2: Exploration Samples

Visual and textual cues of multiple resources

Visual preview
YOUTUBE (www.youtube.com)

Inflatable You by Tim : Hooked, Hacked, Hijacked: Last Week Tonight with

Minchin Reclaim Your Brain from... John Oliver: Nuclear...
o I . I by
3,897,369 views - 8 years ago 49,455 views - 1 year ago 4,719,098 views - 7 months ago

MARILYN MaxsOoN |
-

[
>
= g
The person you really need Top 10 Biggest and Best Marilyn Manson - Antichrist
to marH Tracy McMillan ... Jumps Ever Superstar [Full Album]
by by by
924,483 views - 1 year ago 27,484,479 views - 4 years ago 65,738 views = 8 months ago

Textual preview
SCOOP.IT! (www.scoop.it)

12 places where you will feel B Sca

absolutely dwarfed by nature

rorn matadornetwork com - March &

oo

"Some places have a way of
making you feel really, really

n

small.

OdysseyTreks's insight:
Where in the world has been your most AWE-inspiring place?
Have you been to any of these places?

ATAT
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Visual and textual cues of a single resource

Visual cues
TRIPADVISOR (www.tripadvisor.ca)

Traveller rating See reviews for
Excellent |G a2 i‘.-i‘ Families 5
Very good [ 40

¥ Couples 42
Average I a
Poor | 2 & Solo 59
Terrible 1 & Business 1

Textual cues
GOOGLE MAPS (www.google.ca/maps)

Starbucks Coffee '8 *
Tillicum Community School Directions Save
309-313 Burnside Rd W

Saanich, BC starbucks.ca

Rating summary
Sleep Quality 00000

Location
Rooms
Service
Value

Cleanliness @E@ED

Spatial proximal cues of multiple resources

List
GOOGLE MAPS (www.google.ca/maps)

Starbucks Coffee -
Cafe — >

lconic Seattle-based coffeehouse chain
Tillicum Community School, 309-313 Burnside Rd ...

Discovery Coffee
4.8 Y 28 reviews - Cafe
664 Discovery Street, Victoria, BC VAT 1G9

Fernwood Coffee Company
4.1 Y% J ¥k 8 reviews - Coffee Shop
1115 N Park St, Victoria, BC V8T 1C7
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Grid
VIMEO (vimeo.com)

Wizmo Tech

Gallery
TUMBLR (www.tumblr.com)

Golden Gate South Pillar @ Sunset (by
Raj Hanchanahal Photography)

Phone case from onyourcase store! It's a
thick, protective case which protects your
phone shell and comes in many different
designs which are very cute and lovely
Onyourcase store have cases for various
phone brands and models, so go check it
outl You can find this iphone 4/4s case
here. What do you think?

" ; o
T
o » '."g' o It'
T e = L Ny

The Unfinished Swan - Tech Demo 2/2008

s )

CLICK HERE to support
YallComeBackShow >

indiegogo.com

Think the South is only about
Republicans, sweet tea and fried
food? Well,bless your heart.

Queer Southern artists want to tell the
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Spatial semantic

Spatial semantic

TripAdvisor Reviewer Highlights

Visitor rating

Excellent INEEG———

569

Very good [ 106
Average B 23
Poor | 4
Terrible 3

Rating summary

Food @@E@@®

Senice @@@@O
Value @@@®O©

Atmosphere @@@@O)

Good for:  Casual Elegant = Romantic Business

Wild Coffee
House & Bistro !
v s

2

Serious Coffee James Bay 3

Local cuisine

GOOGLE MAPS (www.google.ca/maps)

g z 4
e H g h By
% \ S
. Oughtred Coffee 2
Canterbury Coffee (< g Tea Ltd 2 % .
s %
3 .
. 3, .
Thetis Lake s Tim Hortons Coffee
Regional Park - ) Premiul’'@ ans
Starbucks Coffee ®" From Guatemala.
Coffee =) View Royal 3! conic Seattle-based .
v Royal T coffeehouse chain
Tim Hortons = , : - . :
) Coffee chain serving ) Serious Coffee Mayfair
*7" snacks &light fare Bows & Arrows .
& = Coffee Roasters Ltd I |
. AL .
Vi Bay St BN~
o, Discovery Col , Fernwood %

= Coffee Company Oak
Ecolog

&
o
o

(=) Serious Coffee ]
Cook Street

Dallas Ry

Spatial proximal cues of a single resource

TRIPADVISOR (www.tripadvisor.ca)

All visitor photos (

Read all 704 reviews

Most recent review

“Wonderful food and service.”

Anyone who lives in Whistler or visits often knows that the
Rimrock is top of list for best dinner and friendly servers. | cannot
pick out a specific dish to recommend as | like all of them.
Desserts too. | often go during their prix fixe dinners where you
a0 chaose various items from the menu

read more

Special Occasion Dining Entertaining clients

/ Improve this listing

Y Getdirections

Botiomless Pond Park

Map data €2015 Google

2117 Whistler Road, Whistler, British Columbia VON
1B2, Canada (Hwy 99)

Reliable and frequent local transit service will drop you
conveniently at our driveway.

[ (604)932-5565 ] Website % E-mail

Add hours for Rim Rock Cafe & Oyster Bar and
help diners know when to go.

+ Add hours

Dining options: Dinner, Reservations, After-hours

Description: In its 23rd year, the Rimrock Café has
delighted diners with its... read more
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Table B.3: Curation Samples

Management

Collection-based categorization

PINTEREST (www.pinterest.com)

THEME: Femme fatale

PN

1 e R
ﬂ
- B

Edit

ART: Dance

:__ _.
Bl

Edit

Tag-based categorization

TUMBLR (www.tumblr.com)

#black and white #bw

#san fransisco

ART: Photography

LIFE: Future & Present

Preservation

Internal preservation of internal resources

BUCKETLIST

+ ADD

(bucketlist.org)

& DONE 5876

 SHARE
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Internal preservation of external resources
PINTEREST (www.pinterest.com)

Get the Pinterest browser button fo

eafive ideas around the web

save C

Upload a Pin

Pin from a website

External preservation of internal resources

BUCKETLIST (bucketlist.org)

Find a service Q
u Twitter n Facebook E Email
=1 Print E Gmail Favorites
hof Google m Pinterest ol Tumblr
& Email App m Linkedin E Blogger
fDellcmus Y Y! Mail A LiveJournal
(\\] WordPress n Lifestream { Menéame
Augmentation
Annotation

YELP (www.yelp.ca)

Your Review Awaits
Here are some suggestlons to get you started.

lllegal Burger

Start your review

¢ A popular business in Oslo
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Evaluation
YOUTUBE (www.youtube.com)

1,087,481
i s592 B os

Sharing

Adding resources
YOUTUBE (www.youtube.com)

Upload N ‘

Internal sharing

PINTEREST (www.pinterest.com)

External sharing
YOUTUBE (www.youtube.com)
Share Embed Email

flv]3[s1e] t [oRg w|in2]s] ]

Startat: 0:15
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Channel-picking

User subscription

FLICKR (www.flickr.com)

J= Follow

Site subscription
LIFEHACKER (lifehacker.com)

lifehacker

Artifact subscription

PINTEREST (www.pinterest.com)

<+ Follow
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Appendix C

KeePlaces Mechanisms

Currently implemented featured and mechanisms of KeePlaces are presented in Ta-
ble C.1.

Table C.1: KeePlaces Features and Mechanisms

Integrated search-based navigation

Category-based navigation

Discover

Dining
Night Life
Attractions

Health and Wellness

Fithess

Integrated reference-based navigation

View Google Maps




Featured content and spatial semantic (gallery layout)

TIFF Bell Lightbox
350 King Street West, Toronto, ON M5V 35 Princess of Wales Theatre
Canada 300 King Street West, Toronto, ON M5V 1.2,

. p Canada
View Google Maps
E few Google Maps

CN Tower

301 Front Street West, Toronto, ON MV 2T6,
Canada

ZY vev coone vaps

The Distillery Historic District

55 Mill Street, Toronto, ON M5A 3C4, Canada

23 vevcooge vaps

Art Gallery of Ontario

317 Dundas Street West, Toronto, ON M&T
1G4, Canada

Spadina Musegm _(City of The Royal Conservatory
Toronto Historic Sites) 273 BloorSireet West, Toronlo, ON M5S 1412,

285 Spadina Road, Toronto, ON M5R 2V5, Canada

Canada
few Google Maps
——— -

CN Tower

301 Front Street West, Toronto, ON M5V 2T6,
Canada

View Google Maps
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Collection-based categorization

Choose Collection

Places for Carlos
Golfing
Breakfast

Trip to Seattle

® My Places

Internal preservation of internal resources
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