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ABSTRACT
Productivity tracking tools often determine productivity
based on the time interacting with work-related applica-
tions. To deconstruct productivity’s diverse and nebulous
nature, we investigate how knowledge workers conceptu-
alize personal productivity and delimit productive tasks in
both work and non-work contexts. We report a 2-week di-
ary study followed by a semi-structured interview with 24
knowledge workers. Participants captured productive activi-
ties and provided the rationale for why the activities were
assessed to be productive. They reported a wide range of pro-
ductive activities beyond typical desk-bound work—ranging
from having a personal conversation with dad to getting a
haircut. We found six themes that characterize the produc-
tivity assessment—work product, time management, worker’s
state, attitude toward work, impact & benefit, and compound
task—and identified how participants interleaved multiple
facets when assessing their productivity. We discuss how
these findings could inform the design of a comprehensive
productivity tracking system that covers a wide range of
productive activities.

CCS CONCEPTS
•Human-centered computing→ Empirical studies in
HCI.
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1 INTRODUCTION
Boosting productivity is important for creative knowledge
workers (e.g., software developers, writers, researchers, de-
signers). Self-tracking of personal productivity is a com-
mon technique to improve productivity [46] because it helps
knowledge workers understand and reflect on how they
spend their time. Productivity tracking technologies have
become proliferated in our everyday life, supporting to track
usage patterns at a device level (e.g., Moment [22], Screen-
Life [44]) as well as an app level (e.g., RescueTime [43],
TimeAware [27], meTime [52]).

Existing productivity tracking tools are usually not de-
signed to capture the diverse and nebulous nature of individ-
ual workers’ activities. Although the specifics of their day-
to-day activities vary, existing technologies track activities
that are easy to capture. For example, automated monitoring
tools such as RescueTime [43] can capture activities that
involve digital devices only, and thus calculate productivity
based on software usage duration. Furthermore, prior stud-
ies often measured productivity (e.g., engagement [27, 55],
performance [19]) within work contexts.
However, we have little knowledge on how people con-

ceptualize personal productivity in both work and non-work
contexts. In understanding personal productivity, consider-
ing both contexts is important: the distinction between work
and non-work contexts has become fuzzy, as work slips into
our lives, and activities in non-work contexts can affect pro-
ductivity. In this work, we investigate what productivity
means for individuals: what activities do knowledge workers
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considerproductiveand why? The �ndings could inform the
design of productivity tracking tools that capture a compre-
hensive range of activities that knowledge workers engage
in, going beyond the traditional measures of device usage
time and app category.

In this paper, we present a diary study on personal pro-
ductivity, collecting the activities that are perceived to be
productive and their subjective productivity level (neutral,
productive, andvery productive), as well as individuals' ratio-
nale. We collected diary entries from 24 knowledge workers
over the course of two weeks (10 weekdays + voluntary
weekends), and conducted a semi-structured interview with
them. Our participants recorded the productivity level of a
wide range of activities, including both work-related and
non-work related ones. From the analysis of diary entries,
we identi�ed six themes that characterize the assessment of
productivity� work product, time management, worker's state,
attitude toward work, impact & bene�t, andcompound task.

The key contributions of this work are twofold. First,
we provide an empirical understanding of what knowledge
workers account for when delimiting productivity-related
activities and evaluating their productivity. Second, we of-
fer implications for designing comprehensive productivity
tracking tools that cover a wide range ofproductiveactivities.

2 RELATED WORK

Productivity has been of interests to diverse research commu-
nities. We �rst discuss the characteristics of knowledge work
and traditional productivity metrics from the perspective of
organizational psychology and human-computer interaction.
We then review HCI research on factors in�uencing produc-
tivity and technologies designed to enhance productivity.

Measuring Knowledge Workers' Productivity

While there is no single de�nition of productivity that every-
one agrees upon, productivity is commonly de�ned as the
ratio of outputs over inputs [39]. In The Industrial Age, mea-
suring productivity of a given person was relatively straight-
forward, as inputs (labor and capital) and outputs (tangible
products) were easy to identify. In Information Age, measur-
ing productivity of knowledge workers is more challenging
than measuring that of traditional factory workers [18] be-
cause outputs are domain-speci�c and not easily quanti�able,
and inputs are hardly standardized among di�erent knowl-
edge workers [40]. As such, developing performance metrics
for knowledge work and maximizing knowledge worker's
productivity have been an important topic.

Characteristics of knowledge work are di�erent from those
of traditional factory labor in terms of autonomy, uncertainty,
and abstractness [1, 14, 17, 18]. For the large part of their job,
knowledge workers autonomously choose and schedule their
tasks, which can be assigned at unexpected time. A notion

of creative knowledge workemphasizes the importance of
creative skill sets�such as problem solving, problem seeking,
idea generation, and aesthetic sensibilities [31]. In Reich's
description, creative workers produce innovative goods in
the knowledge economy [41].

Organizational productivity research has also examined
the factors that in�uence employee productivity (see [20]
for a review), including organizational factors (e.g., job char-
acteristics [6], feedback [16], autonomy [16, 47], o�ce envi-
ronments [10]), as well as individual factors (e.g., intrinsic
motivation [19], psychological well-being [10, 48, 53], work
engagement [2, 55]). For example, a work environment pro-
moting both autonomy and responsibility is likely to moti-
vate their employees to yield positive work outcomes, such
as work performance and job satisfaction [19].

The HCI community has studied knowledge workers' pro-
ductivity in their computerized work environments. With
the goal of identifying the source of distraction and inter-
ruption, researchers examined the nature of distractions and
their e�ects on the work process [4, 12, 13, 23, 33, 34]. For
example, Czerwinski and colleagues examined the nature of
information workers' task switching, and identi�ed factors�
such as task complexity, task duration, length of absence,
number of interruptions, and task type�that in�uence the
perceived di�culty of returning to tasks. In a recent study,
Mark and colleagues found that those who reported being
less in control of their work, associated with personality
traits of lower Conscientiousness and Lack of Perseverance,
bene�ted the most from a system that blocks online distrac-
tions in the workplace [33]. In contrast to the prior approach
of capturing pre-de�ned productivity metrics, we take an
inductive approach to have a deep understanding on how
knowledge workers conceptualize their productivity in both
work and non-work contexts.

Enhancing Personal Productivity with Self-Tracking

We see a growing body of literature on productivity tracking
technologies designed to help people track their productivity
to improve self-awareness, which could lead to enhanced
productivity [21, 27, 37, 38, 44, 52]. Because information de-
vices (e.g., computers, smartphones) have become an integral
part of people's work, as well as a source of distraction, many
productivity tracking systems enable people to record device
usage behaviors to provide insights into their usage patterns.
Some systems consider screen time as distractive, thereby
restricting speci�c apps (e.g., [26]) or locking smartphones
for a speci�ed duration (e.g., [25, 29, 30]) when people need
to focus on their tasks.

These systems predominantly incorporate automated track-
ing, and thus rely on the relatively simple measurements that
can be captured. For example, many of these tools capture the
usage duration of each application (e.g., [21,27,32,43,52]) or
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the device (e.g., [44]), and some of them calculate a produc-
tivity score derived from the ratio of productive application
usage to total computer usage [27, 43]. Commercial tools
for developers' productivity usually track a developer's pro-
gramming activities such as interactions with the integrated
development environment (e.g., [11, 51]).

Although automated tracking reduces the capture burden
and collects behavioral data with high granularity, this ap-
proach has three main limitations. First, automated tracking
does not capture productive activities that people do without
devices (e.g., ad-hoc meeting). Second, automated tracking
does not always correctly infer a person's intention of using
applications, websites, or devices. For example, people can
use a video chat application (e.g., Skype, Hangout) or visit an
online shopping site (e.g., Amazon, Ebay) both for work and
for personal purposes. Most importantly, the duration of the
app use is not re�ective of a person's perceived productivity.
For example, working on a Word document for a long time
may not be an indication of productive writing. In this light,
we need to understand how people assess their own produc-
tivity and incorporate them in the design of productivity
tracking systems. We thus set out to collect self-reported
data on activities that are perceived to be productive, along
with contexts and their reasoning through a diary study.

3 DIARY STUDY

Capturingin-situ data on events and experiences is an eco-
logically valid way to understand people's daily lives. One
commonly used technique is adiary study, a data collection
method with which researchers ask participants to record
a log of their receptiveness or circumstantial information
close to the occurrence of a target situation [3]. To under-
stand how people perceive and evaluate the productivity of
their activities, we conducted a 2-week diary study using a
mobile self-tracking tool followed by an exit interview. The
study was approved by the institutional review board, and
conducted in South Korea.

Participant Occupation Participant Occupation
P1 46 (M) Professor P13 37 (F) Clerk
P2 29 (M) UI designer P14 32 (F) Medical writer
P3 44 (M) CEO P15 25 (F) Clerk
P4 27 (M) Interaction designerP16 25 (F) Interaction designer
P5 27 (M) Developer P17 29 (F) Project manager
P6 30 (M) Ph.D. student P18 35 (F) Clerk
P7 36 (M) Project manager P19 46 (F) Counsellor
P8 26 (M) Developer P20 25 (F) Ph.D. student
P9 28 (M) Researcher P21 33 (F) UI designer
P10 28 (M) Ph.D. student P22 26 (F) UI designer
P11 23 (M) Ph.D. student P23 35 (F) Counsellor
P12 30 (M) UI designer P24 27 (F) Interaction designer

Table 1: Demographics of the participants.

Figure 1: Mandatory �elds in Productivity Journal. In this
example, paperwork activity started at 3:20 PM, lasted for 20
minutes , and was evaluated asproductive.

Participants

We advertised our study on social media and the alumni com-
munity website of a local university. Our inclusion criteria
were adults who are: (1) working at least for 30 hours per
week for their primary job; (2) not currently participating in
other studies requiring self-reported data collection; (3) not
an undergraduate student; (4) using an Android smartphone
(our diary study tool supported Android only); and (5) inter-
ested in their personal productivity. Of the 48 people who
�lled out the screener, we recruited 28 people who met the
criteria. As a minimum requirement for study completion,
we instructed the participants to capture logs for a minimum
of seven (out of ten) weekdays. During the deployment, one
participant dropped out due to a health issue. Additional
three were excluded during the analyses because they did
not meet the minimum logging requirement.

In the end, 24 participants (12 female and 12 male; referred
to as P1-P24; Table 1) completed the study. Their ages ranged
from 23 to 46 (M = 31.20). They reported that they work for
an average of 43.2 hours per week. Eleven occupations were
represented among our participants, and three participants
reported that they had a second job: one was a translator and
the other two were managing their own online stores. We
o�ered 50,000 KRW (about 45 USD) for their participation.

Study Instrument for Data Capture

We instructed participants to record the activities that they
considered to be better than �unproductive� (i.e.,neutral,
productive, andvery productive) in both work and non-work
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