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Abstract

In this position paper, we discuss our ongoing work on
understanding the users’ smartphone text entry behav-
iors and needs in cross-application tasks. We also pro-
pose a system that enables users to streamline context
switch process in cross-application text entry tasks, and
create automation for repetitive cross-application text
entry tasks.
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Introduction

In recent years, the usage of smartphone apps has ris-
en. Prior work finds that users on average spend more
than an hour on mobile apps everyday [3,5]. Mobile
has also overtaken PC in the time spend on the Inter-
net! and the number of information queries®. A large

http://money.cnn.com/2014/02/28/technology/mobile/mobile-apps-internet/

http://searchengineland.com/its-official-google-says-more-searches-now-on-
mobile-than-on-desktop-220369



number of tasks that were mostly done on regular
computers before, including many with data entry com-
ponents, are now often performed on mobile devices
[1,2]. Many of such tasks also require the use of multi-
ple applications — prior work suggests that users often
need to switch among applications to satisfy their in-
formation needs [4,5] and therefore use multiple appli-
cations in single usage session [5,6].

Our preliminary data from smartphone usage tracking
suggest that most usage sessions with text entry be-
haviors involve the use of multiple apps. We are work-
ing to identify interesting phenomenon in such sessions
such as the use of explicit (copy-and-paste, “share to”
mechanisms etc.) and implicit (retyping) data transfer
between apps, repetitive data entry and the high per-
centage of structured data being entered. We are cur-
rently running two studies - a survey and a larger-scale
in-situ study where we log detailed smartphone usage
data (including every click, tap and keystroke) of par-
ticipants for 2 weeks. By the time of the workshop, we
should have completed this study and the analysis, and
be able to report the unique characteristics about text
entry behaviors in cross-app tasks.

Though still at the early stage of design, we propose a
new system to improve the user’s performance in text
entry and multi-app tasks and hope to gain feedback
and insights at this workshop. The new system will be a
demonstrational interface that will allow users to auto-
mate repetitive cross-app tasks using a program-by-
example technique. In the automations, parameters
(like the options specified and the data entered) would
be generalized, so users can avoid the repetitive entry
of text, and only specify the parameters needed in a

single interface instead of switching among applications
repeatedly.

By participating in this workshop, we would like to
share our findings about the characteristics of text en-
try behaviors in cross-app tasks, and discuss possible
ideas to address the inefficacies in those tasks. We
hope to connect to fellow researchers in the text entry
community and discuss interesting real-world problems
and use cases on which our proposed systems can help
improve the users’ performance.

Understanding the Task

Traditionally, test entry has been regarded as an isolat-
ed task and thus often evaluated using the time and
errors during a text copy task as the only metrics. Much
fruitful work has been done in the field of improving the
performance of the text entry itself. In this position
paper, we ask a different question: if we consider text
entry as a component of a larger task, how can we op-
timize this larger task? This new question opens many
opportunities beyond helping user type faster - can we
instead reduce the amount of text to be entered? Can
we minimize the control actions needed between typing
into different locations? Can we use what we learned
from the users’ data entry to optimize the other parts
of the task?

To address these questions, the first thing we need is
to understand the characteristics of these tasks, espe-
cially about the text entry behaviors. As far as we are
aware, no prior work has done a comprehensive study
to try to understand the actual text entry tasks the us-
ers need to do. To fill this gap, we are currently running
an in-situ user behavior logging study, attempting to
answer the following questions: What kinds of data are
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entered into smartphones? To what extent is the data
entered repetitively, either across time or within a ses-
sion? What fields in apps are those data entered into?
What trigger the data entries? What are the “big tasks”
for the data entries? How are the entered data trans-
ferred between apps?

We are conducting a 2-week in-situ field study with an
interview and an exit interview to collect both objective
and subjective data. For the in-situ study, we will re-
cruit ~20 participants, in which we hope to have a di-
verse representation of gender, age, occupation, eth-
nicity and socioeconomic background. All participants
must be at least 18 years old, active users of Android
smartphones and English-speaking. A logging applica-
tion will be installed on the participants’ smartphone
during the entrance interview and removed after the
exit interview. The logging application logs the usage of
smartphone applications, including all taps, clicks, key-
strokes and application invocations. We also ask each
participant to keep a diary, which we hope they can fill
out to discuss any interesting multi-app activities they
perform during the 2 weeks.

Expected Results

In the preliminary data and an online survey we con-
ducted, we identify some interesting phenomenon for
which we will investigate in the field study data.

1. High percentage of structured data in text entry:
From the survey, the participants self-reported that
not counting messaging, most data they entered
into their phone are structured data (e.g. phone
numbers, addresses, URLs, calendar entries). Only
a fraction of respondents reported that they often
type data into text editors on their phones.

2. High number of retyping: We notice that despite
the existence of the clipboard, 85% of our survey
respondents have retyped (typed something they
see in one location on the phone into another loca-
tion), mostly because of the high difficulty and lim-
ited availability of copy-and-paste functions on
phones. We consider retyping to be the implicit
means of data transfer between apps.

3. High repetitiveness: We find that a large percent-
age of text entries on smartphones are repetitive.
This is mostly because the autofill function is often
only available in browsers, but not in the third par-
ty mobile apps. Therefore, the users sometimes
need to repetitively enter the same information
(like their addresses) into different apps, or repeti-
tively fill out the same form, especially when the
app is poorly designed.

Proposed System

To relieve the users from the repetitive cross-app
tasks, we are proposing a new interaction technique
that allows users to interact with smartphones based on
their tasks instead of having to deal with individual ap-
plications. Being at the design stage, we would like to
gain feedback and comments from the text entry com-
munity to shape the design of the system and to identi-
fy interesting use cases and user groups that our sys-
tem can help.

The interaction model between the users and the
smartphones has been centered on the use of applica-
tions since the birth of smartphone, which was inherit-
ed from the interaction model on desktop computers.
However, because of the difference in screen sizes be-
tween smartphones and computers, the vast majority
of smartphones (except for some big “phablets”) can



only display one active app in the foreground at a time.
This means that the users have to constantly switch
between apps for multi-app tasks. In contrast, comput-
er users can simply keep all apps they need active on
the screen.

Imagine that you are planning to have a dinner with
your friend, some steps you may take are:

1. Ask if your friend is interested in having a dinner
with you on Facebook Messenger.

2. Find a time that works for both of you on Google
Calendar and create an entry.

3. Find a good restaurant to go to on Yelp.

4. Check the time and distance to that restaurant on
Google Maps.

5. Get a ride to the dinner on Uber.

As shown by the above steps, a common task like that
would involve entering information into of five apps
with eight context switches, even assuming the user
does not switch back-and-forth between chat and Yelp
when deciding where to go. Such frequent context
switches have negative effects on both the user experi-
ence and the interaction efficiency.

Aiming at breaking the boundary between smartphone
apps and helping users focus on the task, we propose a
new interaction technique aimed at automating users’
generalizable repetitive tasks across smartphone apps
using the demonstrational interface / programming-by-
example approach. The tool will be capable of recogniz-
ing generalizable sequences of interactions, prompting
users to demonstrate a task, determining parameters in
the demonstration and creating an automation for the
task with only a little extra effort from the users.

Let us take the dinner example from the previous para-
graph. The proposed technique could recognize “invit-
ing friends to dinner” as a generalizable task and create
automation and determine parameters (like the person
to invite, the type of restaurant desired, the type of
Uber service needed etc.) by observing users’ demon-
stration of the task and asking the users a few ques-
tions. As the result of this process, the user can easily
repeat this “inviting friends to dinner” task in the future
without necessarily dealing with all the involved apps,
but only specifying the relevant parameters and enter-
ing needed data in one combined interface.
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