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Abstract

This paper explores opportunities for using augmented reality (AR)
to blend paper-based materials with digital content for hybrid task
management. Despite the increasing popularity of digital tools, tra-
ditional paper-based methods remain popular for task management,
as confirmed by a survey (N=153). Rather than choosing between
the two, we view AR as a valuable asset in facilitating a hybrid
approach, given its ability to overlay digital content onto physical
materials. We conducted an ideation workshop and compiled the
findings into design requirements for future development.
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1 Introduction

Task management is an important focus of personal information
management [11]. Though digital tools, such as Microsoft Todo!
and Google Calendar?, are developed to support effective task man-
agement, paper-based physical materials, such as sticky notes and
planners, are still irreplaceable and used due to their unique benefits
and afforadance [7, 9, 10, 19, 23, 24]. It is further reflected by several
large-scale surveys ranging from 2009 to 2020 [8, 17, 18, 25]. To con-
firm whether these findings are still valid recently, we surveyed 153
participants through Prolific? (a crowd-sourcing platform designed
specifically for online academic research) and local universities. The
result, as shown in Figure 1, confirmed that 75.8% of respondents
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are mixing the use of physical materials and digital software (rating
between mostly physical and mostly digital), and they encountered
challenges like no synchronization between these two media. More
specifically, 32.0% of respondents used paper-based physical mate-
rials and digital software almost equally (rating between slightly
more physical and slightly more digital).

Rather than letting people choose the digital way or the pen-
and-paper way, we aim to utilize both benefits through augmented
reality (AR) to overlay digital content on physical entities. It is
also supported by our survey that 56.2% of respondents wanted
to combine the benefits of both media (Figure 1). Additionally, AR
could potentially enhance the current task management experience
with situation awareness, displaying the tasks adapted to the sit-
uation (e.g., work list when sitting at the desk, shopping list in a
grocery store). Researchers have investigated hybrid interfaces of
AR and paper for different domains. For example, the experience of
reading paper-based materials can be enhanced by adding annota-
tion [12, 15], extending physical content [4], and supporting multi-
media [5, 12, 16] in AR. Beyond paper documents, Subramonyam et
al. [20, 21] augmented digital information on top of sticky notes
for data analysis. Moreover, dynamicity and interactivity could be
given to static paper through AR to integrate tangible interfaces
into digital workflows, for example, reading digital photos through
aphysical album [6] and interacting with data visualization through
physical paper sheets [22]. However, task management is a popular
yet complex process that involves multiple phases, and it is still
unclear how to combine paper-based and digital materials in AR
for a better task management experience.

2 Solicidating Designs: Ideation Workshop

Therefore, to explore the designs for creating a hybrid task manage-
ment interface with AR capabilities, we designed and conducted
ideation workshops to explore various design options.

Given the expressive power of sketching and the novelty of our

idea, we adapted the idea of conducting ideation workshops with a
sketching activity.
Participants. From the survey distributed in local universities
(33 respondents), we invited respondents who have strong mixed
task management practice (with a proportion ranked between 3
and 5) or a strong motivation to combine the usage of physical
materials and digital software for task management (motivation
rated higher than 3). In total, 20 respondents (W1-W20; 13 male; 7
female) joined workshops aged 18 to 34 years (18-24: 7; 25-34: 13).
We then grouped the participants into five groups of four. Group-
based ideation could help participants build on others’ ideas and
motivate shy participants to engage more actively [13, 14].

Setup and Apparatus. The workshops were held in office rooms
in local universities, as shown in Figure 2 (b). We provided different
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