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Abstract. Many readers nowadays struggle with finishing the books that they
set out to read. To find a solution to this issue, we performed a design exercise
which resulted in the development of a reading app that uses a quantified self
(QS) approach to track reading goals, called Nellodee. This app allows readers
to estimate the number of pages they would have to read to reach a daily reading
goal and tracks their progress over time enabling them to reflect on their reading
performance. In this paper, we present the design and implementation of our
system and the results of an early pilot test are discussed.
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1 Introduction

In the digital era, there are boundless possibilities for using computational interfaces
and ubiquitous computing to enhance reading practices. E-readers such as the Kindle,
Nook, Kobo, and iBook allow readers to read e-books across different platforms.
Additionally, many readers these days perform their reading sessions in digital devices
due to their abundance and availability [3, 20], enabling the use of digital reading
strategies, especially self-regulation and self-monitoring [1].

Self-knowledge through numbers or Quantified Self (QS) is a movement that is
based on incorporating technology and data acquisition on different aspects of a per-
son’s daily life. QS promotes self-tracking of various kinds of personal information,
ranging from physical activities to environmental information [11, 12]. Commonly, QS
users utilize their tracked data to see how they are or are not reaching the goals they set
for themselves [9] and this type of systems also help people collect personally relevant
information for the purpose of self-reflection and gaining self-knowledge [8].

Studies have shown that when readers set goals for themselves they tend to posi-
tively change their behavior [10, 21], and when they meet their reading goals their
confidence and sense of achievement increases [17]. Thus this work in progress pre-
sents a study which is an attempt to have insights into how reading habits can be
improved through a quantified approach, by allowing participants to set reading goals
for themselves, while at the same time allowing them to track their reading perfor-
mance to reflect upon it.

© Springer International Publishing AG 2017
P. Zaphiris and A. Ioannou (Eds.): LCT 2017, Part II, LNCS 10296, pp. 488-496, 2017.
DOI: 10.1007/978-3-319-58515-4_37



Nellodee 2.0: A Quantified Self Reading App 489

The goal of this study is to investigate if providing readers with access to their
progress data makes them more likely to reach reading goals. The design of a prototype
quantified-self reading app called Nellodee will be presented, and the pilot study that
was carried out to try to answer our research questions will be described.

2 Related Work

Recent developments in the field of ambient sensors and wearable tracking devices
have led to an interest in self-tracking and self-monitoring. Effectiveness on increased
awareness and behavior change has led to the development of various quantified tools
for daily life and work [2]. Health and physical activities are the most tracked events in
QS interventions. Within the health domain, researchers and companies have designed
technologies for tracking physical fitness, sleep, diet, and stress [12].

Several attempts have been made to integrate self-monitoring and QS into the
design of learning environments. Rivera-Pelayo et al.’s research shows how QS
approaches can support evaluating past experiences in order to promote continuous
learning [15]. Other studies have found that frameworks for the application of QS
applications to support reflective learning have a potential higher impact on
self-awareness and student learning [7, 16]. The act of reading has also become more
quantified with the development of e-readers and self-tracking technologies. Mobile
eye tracking technology has also been used to determine how much people read, what
type of documents they read, and how much they understand of what they are reading
[4, 5]. Systems such as the Wordometer, estimate the number of words a person reads
which is similar to the counting of steps using a pedometer [6].

Although reading metrics have already been used to analyze reading performance,
few attempts to allow deep self-reflection in digital reading have been made. Thus, we
see an opportunity to help readers who struggle with finishing their assigned book
readings to achieve their reading goals by providing them with a mobile application
that allows them to track their reading performance and reflect upon it.

The following section of this paper presents Nellodee, which is a digital reading
app that uses QS techniques to track the reading progress of its users. The readers can
set reading goals for themselves and reflect on their performance. It constitutes an
initial approach to test if digital readers can benefit from a QS approach.

3 Nellodee

Nellodee started as a design fiction exercise inspired by some of the features found in
the Primer device from Neal Stephenson’s sci-fi novel “The Diamond Age” [19] and it
is named after one of its characters. The result of this design exercise is a digital reading
app which uses QS techniques to track the reading progress of its users. The prototype
is a standalone application for iOS that enables readers to set personal reading goals
and reflect on their performance. It aims at providing a unique reading experience of
providing reading metrics to audiences of all age groups who are enthusiastic about
reading.
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4 Design and Implementation

4.1 Reading Page

The landing page of the app is similar to other reading apps for the iPad, such as Kobo,
Nook, Kindle, and iBooks (See Fig. 1). The unique feature of the design of Nellodee’s
reading page, is that it shows the page the reader started reading on a given day and the
target page that was set as the daily reading goal for that day. The bottom bar shows the
page the user is reading at the moment, and the “running silhouette” icon also indicates
the current page. The bar is used to show how far the user is from completing the daily
goal. The completion rate of the goal is also shown to allow the reader to be self-aware
of her performance.
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Frankensten by Mary Shelley n

to me that [ am self-educated: for the first fourteen years
of my life I ran wild on a common and read nothing but
our Uncle Thomas' books of voyages. At that age I became
acquainted with the celebrated poets of our own country;
but it was only when it had ceased to be in my power to
derive its most important benefits from such a conviction
that I perceived the necessity of becoming acquainted with
more languages than that of my native country. Now [ am
twenty-eight and am in reality more illiterate than many
schoolboys of fifteen. It is true that I have thought more and
that my daydreams are more extended and magnificent, but
they want (as the painters call it) “keeping*; and I greatly
need a friend who would have sense enough not to despise
me as romantic, and affection enough for me to endeavour
to regulate my mind.

Well, these are useless complaints; [ shall certainly find
no friend on the wide ocean, nor even here in Archangel,
among merchants and seamen. Yet some feelings, unallied
to the dross of human nature, beat even in these rugged
bosoms. My lieutenant, for instance, is a man of wonder-
ful courage and enterprise; he is madly desirous of glory,
or rather, to word my phrase more characteristically, of ad-
vancement in his profession. He is an Englishman, and in
the midst of national and professional prejudices, unsoft-
ened by cultivation, retains some of the noblest endowments
of humanity. [ first became acquainted with him on board a
whale vessel; finding that he was unemployed in this city, I
easily engaged him to assist in my enterprise.

The master is a person of an excellent disposition and is
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Fig. 1. Reading page. The reader started her daily reading session from page 72, and the target
daily goal is page 97

4.2 Goals Page and Trends Page

Nellodee has a ‘goals page’ where readers can monitor their daily reading metrics.
Readers can set daily goals for how many pages they want to read each day. They can
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choose to set their personal goal by pages per day or by the date they want to finish
reading the book by (See Fig. 2). Based on the reader’s goal-setting, the ‘daily goal’
graph shows the goal of each day in grey bars. Readers can also compare their daily
goal (grey bar) and the number of pages they have actually read each day (brown bar).
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set up daily goal

Option A. goal by pages per day Option B. goal by end date

2 5 August 8 2014

Set Changes

daily goal

50 pages

30 pages
15 pages — i i

318 319 3/20 today 3/22 3/23

Fig. 2. Goals page (Color figure online)

According to Steel’s research [14], procrastination is defined as a “prevalent and
pernicious form of self-regulatory failure”. Often when readers want to reduce pro-
crastination, they make short-term or long-term plans to meet their goals later [18]. We
designed two different ways to update the goals of upcoming days based on the missed
pages. For the long-term option, the system adapts the goals to spread the missed pages
over the remaining days. For example, if the daily goal is 25 pages and the user only read
20 pages, the updated daily goal will be “(25 — 20)/(days left) + 25”. In the short-term
option, the missed pages will be carried forward to the next day. So the updated goal for
the next day is “25 + 57, and the goal of the rest of the days is still “25”.

Li et al. found that if a user has been tracking an activity for a long period of time,
they are more likely to allow themselves to miss the goals [9]. When designing Nel-
lodee, we saw that a long-term plan may fail to stimulate readers to achieve daily goals
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in the early days and end up adding too many pages to updated daily goals when the
end date is getting close. Thus, we decided to apply the short-term plan and allow
readers to change their goals at any time. Readers can self-monitor their achievement
rate and reset the goal to an achievable level, especially when they see the next day goal
is too high. The target page on the reading page will also be changed based on the
revised daily goal.

Finally, the trends page shows the time spent reading the book per day and per page
(See Fig. 3). These additional metrics help readers to keep in pace with time, con-
tributing enabling self-reflection. We also hope this data could be used to inform book
authors, publishers, and teachers who give reading assignments.
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time spent per day

60 min —
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3/15 3/16 317 3/18 3/19  today

<4 )

time spent per page

10min
5min
350 351 352 353 354 355

Fig. 3. Trends page

5 Study Design Overview

This project aims to answer the following research question: “Does providing readers
with access to their reading data makes them more self-aware of their reading per-
formance and more likely to reach daily reading goals?”
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The working hypothesis of this research is that quantified-self features in a digital
reading app will support students to achieve their reading goals. To increase our
understanding of the way self-reflection affects reading performance, the following
goals were to be reached:

e Identify the context where the digital reading sessions occur.
e Identify the way readers perceive quantified-self features as useful.

5.1 Procedure

Four graduate student participants (N = 4, 3 = female, 1 = male) pilot tested the
Nellodee app installed in four iPad Air2 devices over the course of a two-week period
while reading a book of their choice. There were two conditions: (1) NLD-Experiment:
The Nellodee app which contained reading metrics that the participants could see and,
(2) NLD-Control: The Nellodee app with a control condition without these metrics.
Participants were randomly assigned to two groups of two students in each group. In
the first week (session 1), group A read the book with NLD-Experiment, while group B
read the same book with NLD-Control. In the second week (session 2), groups A and B
switched roles. The reason why we had two different groups was to minimize the
possibility of the two conditions variating over the two time periods, independent of the
use of Nellodee.

5.2 Measures

The main source of data was the information collected through the app from each
reading session. This data contained the number of pages, time and log information of
each participant. The following are the metrics that were collected:

Achievement rate of reading goals
Number of pages read per day

Number of pages read per week

Time spent per page

Frequency of looking at the Trends Page
Frequency of looking at the Goals page
Frequency of changing daily goals

The effectiveness of the app in helping users meet their goals was also assessed by
gathering data from a post-study interview, which surveyed the perceived usefulness of
its features and its context of use.

5.3 Interviews

After completing the two weeks of reading sessions, participants were asked to come to
our lab for a short interview to acquire better insights on how the participants were
using the app. Every interview lasted on average 15 min including questions about the
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features of the app, about how useful it was in helping them or not to meet the reading
goals they set for themselves and about potential future uses.

6 Early Findings

During the two-week pilot study, we collected data from the reading sessions and found
out that the app is robust and user-friendly. However, there were no significant dif-
ferences between the two groups of readers. Since our study sample was relatively
small, we focused more on the qualitative feedback from the participants at this stage.

The most interesting feature about Nellodee for the participants was goal tracking.
P1 said “when I reached my goal, I was motivated to read more”. P3 said “I think the
goals and the history of your reading with the number of pages is a good feature to
have”. Some readers suggested notifications upon goal completion, P1 said “when
someone completes a goal, giving notifications such as ‘congratulations’ or ‘you
reached your goal’ can motivate the reader”.

When asked about their reading behavior some participants felt that reflecting on
their performance was useful, P1 said: “when I reached my goal, I was motivated to read
more”, the user also said “if you see your performance, you feel like you are engaged
with the book and you want to improve more”. On the other hand, other readers did not
find it necessary to set goals for themselves, P2 said “if I read more pages is because [ am
interested in the content”. By reflecting upon the types of readers who would set goals
for themselves, P4 said: “the whole concept of having feedback on performance and
setting goals for yourself depends on the personality of the participant”.

The interviewees also let us know that the app had good usability. P2 said “I think it
was easy to use.” Some of the readers wanted to have features that are present in other
e-readers. If some of these features are to be implemented, for example P1 suggested
push notifications to remind readers to continue their reading sessions; we would need
to perform further tests to assess their efficacy.

Indeed, the collected data shows that all the participants lost interest in the app after
one week. We found that app usage was significantly lower for week two than for week
one. It is certainly plausible that in addition to self-tracking and self-monitoring, there
are plenty of other general factors which affects user’s reading performance. P4 said “I
was traveling this week, so I didn’t have much time to read”, and P2 said “the book
isn’t interesting enough for me”. Another potential explanation is that quantified self
features may encourage and motivate the existing readers to read more, but are less
interesting for occasional readers to resume reading. For future iterations, we are
considering adding features to keep readers interested in using it. Adding additional
features such as rewards, feedback messages about their performance and notifications
are also considered.

When participants were asked about the possibility of using Nellodee to read for
leisure purposes, P1 said “I would, since it as the features that other PDF readers
have.”. However, some did not find it appealing, P2 said “I don’t think it would help
me to read for pleasure (...) it kind of makes me feel pressure not pleasure”. From these
responses, we infer that different types of reading goals [13] might influence the way
participants perceive our app.
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7 Conclusion

In this paper, we presented the first iteration of the development process of the
Nellodee reading app. We developed this system to have more insights into reading
habits and see how allowing readers to set reading goals for themselves and track their
reading performance can support them in the completion of readings tasks. This early
pilot test helped us refine our approach to use QS features in reading apps that are gear
towards motivating users to read more and complete reading assignments.

In the pilot test, we found that even for a small group of testers, there were different
motivations towards their chosen reading materials, some chose their books to read for
leisure others for learning purposes. Taking into account these motivations might
inform us better in selecting the population that could benefit more from the use of our
system, college students for example.

In the future, we plan to conduct a field study in a classroom with participants from
courses where there are books that are assigned throughout a long period such as an
entire semester. One of our future goals will be to compare how they perform against
digital readers that do not track their reading progress. We argue that by providing
readers with QS features such as goal-setting and goal-tracking, we can help them
improve their reading performance.
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