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ABSTRACT

People engaged in complex searches such as planning a vacation or understanding their medical symptoms are often overwhelmed by opening and managing many tabs. These challenges are exacerbated as search moves to smartphones and
mobile devices where screen real-estate is limited and tasks are
frequently suspended, resumed, and interleaved. Rather than
continue to utilize tab-based browsing for complex search, we
introduce a new way of browsing through a scaffolded interface. The list of search results serves as a mutable workspace,
where a user can track progress on a specific information query.
The search query serves as a gateway into this workspace, accessed through a task-subtask hierarchy. We instantiate this in
the Bento mobile search system and investigate its effectiveness in three studies. We find converging evidence that users
were able to make progress on their complex searching tasks
with this structure, and find it more organized and easier to
revisit.
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INTRODUCTION

People spend an enormous amount of time making sense of the
world online, whether patients trying to determine the causes
of their conditions, scientists trying to understand an emerging
field, or citizens trying to understand the effects of a proposed
health care bill. They may read through hundreds of web pages,
discussion forums, blog posts, tweets, reviews, and scientific,
news, and magazine articles trying to collect the evidence they
need to build a mental representation of the information space
that is useful for their goals [29]. Although fewer in absolute
number, complex searches consume a disproportionate amount
of attention: a recent Forrester poll puts the amount of time
an U.S. household spends online at approximately 12 hours
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per week [3], with studies showing that up to 33% of this time
is related to complex exploratory search tasks [29, 23, 38].
Helping people make sense of complex information, diverse
viewpoints and evidence could significantly improve learning
and decision making across a variety of domains and user
populations.
As search increasingly shifts to mobile environments – in 2015
the number of searches from mobile devices overtook desktop
searching [14] – complex sensemaking becomes even more
difficult. Consider a person planning a trip to Alaska: on a
desktop they may create multiple tabs for each location or
point of interest, which quickly multiplies as the user drills
down into restaurants, hotels, and activities for each of those
locations – potentially resulting in dozens of tabs open at once.
Many of these tasks may be going on in parallel (e.g., investigating alternate destinations such as Anchorage vs. Homer),
may be suspended and resumed in various states of progress
over time, and may be interleaved with other tasks (e.g., finding a place to eat tonight). On a mobile device, limited screen
real estate, short bursts of use, frequent interruptions, difficulties in saving and organizing information, and loss of context
pose even more serious challenges. Addressing sensemaking
in a mobile device context thus is not only timely and important, but provides additional generative constraints for new
approaches.
Our core contribution in this paper is introducing an alternative
approach to tabbed browsing that also addresses the additional
constraints involved in a mobile context. The key insight we
build on is that tabs are often performing two distinct functions:
1) they serve as a way to organize and juggle multiple tasks
that may be going on at once; and 2) they serve as a workspace
to triage and build a mental model for a given task, for example
queuing sources for later consumption, performing comparisons between sources and saving information of uncertain
value for further review. Because tabs are overloaded in such a
manner, we argue that they accomplish neither task very well,
especially when used in a constrained mobile environment.
To overcome the limitations of tabs, we introduce a scaffolded
process that separates the task management and workspace
functions of tabs into two distinct interfaces. Instead of having
many open tabs we transform the search results page into a
mutable workspace that allows users to triage and keep track
of their progress on any given search, with those searches
collected into tasks and subtasks. We instantiate this approach
in a novel mobile web browser, Bento Browser, and evaluate

