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ABSTRACT
This research integrates exploratory search, browsing, and
curation in information-based ideation (IBI) environments,
to support users finding, discovering, and combining web
content. Information-based ideation refers to open-ended
activities in which humans work to imagine, generate, and
develop new problems and solutions. We use web semantics
as a basis for summarizing and representing heterogeneous
content from diverge sources involved in ideation tasks. To
enable working with web semantics, we develop a novel type
system that brings together data models, dynamic extraction, and presentation of semantic information. Based on
the web semantics type system, we build interfaces that
preserve contexts during exploratory browsing, and plan
to build integrated interactive environments to address exploratory search, curation, and ideation. We will investigate
how integrated environments affect people’s practices with
finding and combining information, and derive new principles for supporting exploratory search, browsing, curation,
and ideation. Methods, techniques, and findings developed
through this research have the potential to transform infrastructures and human experiences of the web.

Categories and Subject Descriptors
H.5.2 [Information interfaces and presentation: user
interfaces]: Graphical user interfaces

1.

MOTIVATION

To generate and develop new problems and solutions, people perform open-ended ideation tasks, such as planning
a wedding or designing a course. These tasks require exploratory search for and browsing of diverse content. The
present research develops a novel web semantics type system
as the basis for representing diverse, contextual searches, results, and linked documents, to support exploration.
Prominent researchers have emphasized the importance of
developing new methods for synthesizing different types of
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information from different sources into unified representations, to help users focus on meaning in the context of tasks
[23]. Kerne et al call this process of synthesis, curation, and
show how curation is inherent in the performance of ideation
tasks [10]. We apply the new semantic type system to generate consistent representations across exploratory search,
browsing, and curation interfaces, integrated to form an
ideation support environment.
Ideation tasks involve searching for new information. Found
information can be used to remedy incomplete or inaccurate
understandings [1], solve task-related problems, or stimulate the generation of new ideas [21, 9, 24, 10]. Search and
browsing are important methods people use to find information on the web, both purposefully and serendipitously
[13, 22]. Exploratory search extends search from a one-time
query-document matching act to an iterative process, involving browsing, learning, and discovery [25, 12]. Prior work
finds exploratory search useful for understanding collections
and relationships [20, 27, 5, 28]. Exploratory browsing and
search are intrinsic to the performance of sensemaking [19]
and information-based ideation tasks [10, 18].
Interfaces supporting ideation need to address fundamental cognitive limitations. For instance, human working memory, which is essential to comprehension, learning, and ideation,
only holds approximately 4 elements at a time [15, 4]. However, the number of elements that must be understood, reflected upon, and synthesized in the performance of contextualized ideation tasks is often larger. Typical browsers
present information in separate tabs and windows, making
it difficult to keep track of relationships among documents,
or think about and combine information across documents.
As the result, users may lose orientation during navigation,
or digress from the task at hand [14, 6]. We need to discover
interactive systems that help users maintain context during
exploration, sensemaking, and ideation.
Curation is the creative process of gathering, assembling,
annotating, and exhibiting found information elements [10].
It is valuable for curation environments to provide external
representations to help users—who by nature possess limited working memory—think about and combine information encountered during search and browsing to form new
ideas. Curation environments can promote synthesis by
supporting iteratively gathering found objects, representing and interpreting objects and relationships, integrating
thoughts and explanations as annotations, formulating solutions across objects, and presenting formulated solutions
as holistic exhibits for reflection and communication. During synthesis, new information needs may emerge, leading
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to further exploratory search and browsing [8, 16]. Thus,
search, browsing, curation, and synthesis mutually motivate
one another, and are inherent to information-based ideation.
However, despite this inherent relationship, prior tools
separate exploratory search, browsing, and curation. This
forces users to split attention, resulting in extraneous cognitive load [3, 26]. The motivation of this research is to
investigate and develop methods for integrating and contextualizing exploratory search, browsing, and curation, to
reduce cognitive load, and support synthesis for ideation.

2.

RESEARCH QUESTIONS
This research investigates the following research questions:
1. How do people find, discover, and combine web information to form new ideas in practice?
2. How to integrate exploratory search, browsing, and curation in one environment? How to support a large and
growing number of types, sources, and use cases?
3. How do an integrated environment and consistent representations affect users in exploratory search, browsing, curation, and ideation?
4. How to contextualize exploratory search and browsing with curation? How does seeing search results and
linked documents in context of curated information affect cognition and experience?
5. What are implications for the design of future web
interfaces?

3.

A focus+context technique based on hyperbolic …

is extracted from regular, semi-structured web pages, using code snippets called wrappers. To derive summaries,
wrappers integrate data models, extraction rules, and presentation semantics, and can be reused through inheritance
and polymorphism [2]. This research will extend extraction rule capabilities to support diverse semantic formats
and schemes used on the web, including microdata, Facebook Open Graph, and Twitter Cards. Presentation semantics regulate how semantic information is presented to end
users, ensuring visual consistency and usability. Types enable dynamic resolution of a web page to a semantic type at
runtime, containing a contextually specific data model, extraction rules, and presentation semantics. Polymorphism
enables the development of rich interfaces that operate on a
base type to dynamically present detailed semantic information from heterogeneous web pages encountered at runtime.
This research involves the following activities:
1. Develop a web semantics type system that integrates
data models, extraction, and presentation. The working hypothesis is that the new web semantics type system can be used as the basis for extracting and presenting usable summaries of webpages for many information types, sources, and use cases.
2. Use extracted summaries to build integrated exploratory
search and browsing interfaces. The working hypothesis is that the integrated exploratory search and browsing interface will mitigate issues with typical browsers,
such as disorientation and digression.
3. Use the new web semantics type system as the basis
for integrating dynamic exploratory search and browsing interfaces into a curation environment (Figure 1).
We hypothesize that the integrated environment will
reduce the cognitive load of splitting attention, and
promote synthesis and ideation.
4. Conduct laboratory and field studies to evaluate how
the integrated environment affects people’s exploratory
search, browsing, curation, and ideation experiences.

METHODOLOGY

The present research investigates integration of exploratory
search, browsing, and curation, using a novel web semantics
type system as a basis. Web semantics involve significant attributes, descriptions, representations, and relationships of
objects people find on the web. During exploratory search
and browsing, web semantics can support derivation of summaries of search results and linked web pages, enabling users
to see diverse significant information in a single context.
Derived summaries can be brought into curation products,
providing external representations for users to understand,
combine, synthesize, and reflect on.
We use a web semantics type system as the basis for deriving document summaries [17]. With this method, we do not
rely on websites to publish structured semantic information,
such as RDF [11]. Instead, structured semantic information

4.

CURRENT PROGRESS

We have developed a functional prototype of the web semantics type system, and built an example dynamic exploratory browsing interface using it. The example interface presents summaries from linked web pages in one space,
starting from a particular source document, to facilitate nav-

igation without leaving the current context. A preliminary
study shows that the example interface helps users maintain
orientation and focus on the task at hand during exploratory
browsing [17]. We also used the type system to provide contextual information in a curation environment, which helps
users understand, explore, and reflect on their curations [24].
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5.

[13]

FUTURE PLAN

We are working on a dynamic interface that integrates
exploratory search and browsing, using the new web semantics type system to support deriving summaries for search
results and linked pages. The interface presents summaries
in a single context, to help users maintain orientation and
focus. Queries, search results, and browsing history will be
preserved across sessions, to support iterative exploratory
search and browsing spanning an extended period of time.
We plan to further integrate the exploratory search and
browsing interface with a web-based curation environment
(Figure 1) to enable seeing new information in the context
of the task at hand, and so support synthesis and ideation.
We will evaluate the integrated environment’s impact on
people’s exploration and ideation experiences through laboratory and field studies. For controlled laboratory studies,
we will invite researchers to explore prior work, curate, and
ideate, to form project ideas related to pre-selected topics.
We will build on Kerne et al [10] and Jain et al’s [7] ideation
metrics, and develop practical methods for measuring exploratory search, browsing, curation, and ideation. We will
collect qualitative data from subjects and corroborate with
quantitative metrics, to gain a deeper understanding of their
practices and experiences. We will distill implications for designing future exploratory search, browsing, curation, and
ideation environments from study results.
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