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Excessive screen-time has negative impacts on mental and physical well-being, and taking breaks is important to keeping creativity,
interest, and productivity high. We developed Romadoro, a Chrome extension that uses the Pomodoro Technique and technology-
mediated nudges to promote better break-taking practices. Nudges involve designing choices to predictably alter the behavior of users.
To test the effectiveness of using technology mediated nudges together with the Pomodoro Technique on break-taking, we conducted
a mixed design user study with 36 participants. The findings from our study indicate that nudge techniques have a significant impact
on motivating users to take breaks. Our work demonstrates potential avenues for designing time-management apps that could be

more beneficial to the users than the classic Pomodoro approach.

CCS Concepts: « Human-centered computing — Web-based interaction; Graphical user interfaces; HCI theory, concepts and

models.
Additional Key Words and Phrases: Human-Computer Interaction, Nudges, Time management, Pomodoro Technique

ACM Reference Format:

Katarina Jurczyk, Christopher You, Mahsan Nourani, Manas Gupta, Lisa Anthony, and Benjamin Lok. 2021. Romadoro: Leveraging
Nudge Techniques to Encourage Break-Taking. In The Adjunct Publication of the 34th Annual ACM Symposium on User Interface
Software and Technology (UIST °21 Adjunct), October 10-14, 2021, Virtual Event, USA. ACM, New York, NY, USA, 6 pages. https:
//doi.org/10.1145/3474349.3480231

1 INTRODUCTION

Mental and physical health have been shown to have an inverse association with hours of screen time [8, 11]; taking
breaks is important to keeping creativity, interest, and productivity high [2]. One of the commonly known approaches
to time management is Cirillo’s [2] Pomodoro Technique. This technique involves 25 minutes of continuous work/focus
on any task, followed by a short (5-minute) break. Every four pomodoros (after four 25-minute focus sessions) the
individual takes a long (15-30 minutes) break instead of the short break. Ruensuk [6] used the Pomodoro Technique to

reduce internal and external interruptions and showed that it can increase productivity.
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In spite of the benefits, it can be challenging to achieve the time-management efficiency of the Pomodoro Technique
since users might ignore or neglect the intended breaks. This reduces the potential for productivity increase and health
benefits of taking time off from the screen.

We developed Romadoro, a Chrome extension based on the Pomodoro Technique to promote break-taking practices.
We incorporated nudges into our interface design to persuade users to take breaks when suggested. Thaler and Sunstein
[9] introduced and defined the concept of nudges as, “any aspect of the choice architecture that alters people’s behavior
in a predictable way without forbidding any options or significantly changing their economic incentives.” They discuss
different biases and how developers can incorporate human biases to nudge the decision-maker’s choice in certain

directions.

2 STUDY SETUP

We developed a web-based application (Google Chrome extension), called Romadoro, that incorporated the Pomodoro
Technique [2]. To promote taking breaks, we integrated four different types of nudges, inspired by the classification by
Caraban et al. [1] (namely: facilitate (Fig. 1a), confront (Fig. 1b), social influence (Fig. 1c), and reinforce (Fig. 1d)) into our
extension (Table 1). Our goal was to study the influence of these nudging techniques on people taking breaks. Before

implementing the interface, we conducted semi-structured informal interviews with people who self-reported working

Table 1. Nudge categories implemented in our study

Nudge Bias: Definition Specific Nudge Prior Work

Facilitate Status quo bias: reduces mental or Hiding and Positioning: en- Lee et al. [4] show that positioning
physical effort from the users; the sure undesired options are unhealthy snacks toward the final
individual’s tendency to choose the harder to reach [1]. pages of a search results in people
path of least resistance [7, 9]. buying healthier snacks.

Confront Regret aversion bias: leverages peo- Reminding of the conse- Minkus et al’s [5] plugin detects
ple’s tendency to make careful deci- quences: causes people to whether there are children in photos
sions after being made aware of the consider the possible con- that users are about to post to social
consequences [1]. sequences of an action. media and asks the user to recon-

sider posting the image or change
the privacy settings of the photo.

Leverage Commitment bias and spotlight ef- Leveraging public commit- BinCam [10] is a social persuasion

Social fect: leverages the human tendency  ment and Raising the visibil- system in which a camera above

Influence to conform to what people believe is ity of users’ actions: makes the kitchen trash takes pictures of
expected of them because they over- actions or decisions more waste produced by the household
estimate the extent to which their visible to others, prompting and posts the pictures on social me-
actions are noticed by others [1]. the individuals to meet the dia for other people to see. This so-

commitments they believe cial nudge technique improves peo-
are expected of them. ple’s aware- and mindful-ness when
creating waste.

Reinforce Affect heuristic: increases the pres- Instigating empathy: impact Dillahunt et al. [3] studied how

ence in an individual’s thinking and
reinforces specific behaviors [1].

an object of the user’s affec-
tions in order to nudge their
decision making.

different visualizations (e.g., a po-
lar bear in danger when children
make environmentally-unfriendly
choices) can motivate children’s eco-
friendly behaviors.
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Romadoro Dashboard Romadoro Dashbhoard

Brain systems activated during rest are important for
cognitive abilities like reading comprehension and
divergent thinking.

Start Break

‘ Skip Break ‘

(b) Confront: Users in the confront condition received different
messages (randomly chosen from a pre-programmed set) remind-
ing users of the positive and negative consequences of taking
breaks.

(a) Facilitate: A very small “skip break” button is hidden in the
bottom right corner of the notification with a large “start break”
button positioned visibly in the center of the screen.

Romadoro Dashboard Romadoro Dashboard

Set a goal for breaks to take today. We recommend at least 4. This is your Pomodoro Partner. As you take more breaks, they will grow

e Todsy: into a beautiful tomato. But if you skip your breaks, they'll slowly die!
r Pomodoros 3 omodere goal...

‘ Update my settings |

‘ Skip Break ‘

(c) Leverage: Users in this condition were able to set a goal number (d) Reinforce: An image of a "Pomodoro Partner" plant was shown
of breaks. They were informed how close they were to reaching to users. The plant grew when users took breaks and shriveled
that goal during every suggested break. when users skipped breaks.

Fig. 1. The nudges used in the study were (a) facilitate, (b) confront, (c) leverage, and (d) reinforce.

on computers on a daily basis. We developed sketches of each of Caraban’s [1] six nudge categories. By explaining the
nudges and displaying the sketches to the interviewees, we were able to narrow down what nudging techniques users
might find potentially beneficial before implementation.

We designed two versions of the extension: one which provided users with one of the four nudges each day and the
other which provided users with no nudge at all. Romadoro was designed to enable users to customize the length of
focus time, short breaks, and long breaks (while defaulting these values to 25-5-30 minutes as recommended by the
Pomodoro technique). After each focus session, a notification popped-up, providing the corresponding nudge (or no
nudge) to the user. They were then given the option to skip or take their break. We determine the effectiveness of our

nudges by the ratio of times a user skips or takes their break to how many times a break was suggested.
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3 USERSTUDY
3.1 Population

We conducted our study with a total of 36 participants (19 male, 17 female), all of whom were above 18 years of age
(52.8% were ages 18-24, 36.1% were ages 25-35). The majority of our participants (94.4%) were students. About half (19)
of the participants interacted with the nudges condition (9 male, 10 female) and the remainder interacted with the
no-nudges condition (10 male, 7 female). Some participant data had to be excluded on particular days of the study due
to user inactivity. Participants were chosen from a population that work at their computers more than 4 hour per day
on average. Most of our participants (55.6%) spent over 8 hours/day at their PC, while 38.9% of our participants spent
between 4 and 8 hours/day at their PC. The majority of our participants (75.0%) had never used methods to help them

track their breaks or motivate them to take breaks prior to participating in our study.

3.2 Procedure

Prior to using the application, participants were briefed on the use of the interface. Participants used the interface for
four consecutive days. On each day of their participation, participants were asked to open the interface when they sat
down at their computer for the day. They were asked to try completing a minimum of two full Pomodoro cycles (i.e.,
at least 3-4 hours) each day. Toward the end of the work day (5pm) users were asked to fill out a short online survey.
Users could optionally continue to use the Romadoro interface. On the last day of interface use, the participants also
filled out a post-study questionnaire. We normalized the breaks taken based on activity with the application for all

participants to account for varying usage.

3.3 Study Conditions

We conducted a mixed-design study to more efficiently answer both of our research questions. We used a between-
subjects study by splitting participants into two groups, one which interacted with nudges and one which did not, and
a within-subjects study by sending a different nudge to the group with nudges each day of their participation in our
study. The group with nudges received all nudges by the end of their participation and the order in which they received

the nudges was randomly assigned.

(1) Without nudges (users only received a notification that their time was up)
(2) With nudges (users saw all the nudges over the course of the study)

(a) Facilitate nudge technique

(b) Confront nudge technique

(c) Social Influence nudge technique

(d) Reinforce nudge technique

4 RESULTS
4.1 Are nudge techniques effective in motivating users to take breaks?

To determine the answer to our first research question, we used a Kruskal-Wallis Rank sum test for between-subjects
comparison. This test shows (Fig. 2a) that there is a significant difference between the two conditions (y%(1,34) = 5.14, p
< 0.05), with participants in the nudge condition (M=67.5%, SD=30.1) being more likely to take breaks when prompted
(breaks taken/(breaks taken + breaks skipped)) than their counterparts in the no-nudge condition (M=40.7%, SD=25.2).
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Fig. 2. Results

4.2 Which nudge techniques are most effective in motivating users to take breaks?

To compare the effectiveness of each individual nudge, we compared the four nudges in a within-subjects comparison
based on the data points from only those who participated in the nudging condition (n=18). We expected that people
would be significantly more motivated to take breaks while interacting with the reinforcement nudge. However, a
Friedman non-parametric test failed to find evidence to reject the null hypothesis (Fig. 2b). We could not find evidence
that any particular nudging technique was better than another in boosting users’ motivation. This may have been due
to the confirmation bias effect (e.g., any additional information made the nudge more effective). This effect may fade

over time as users get acclimated to the additional information.

5 CONCLUSION AND FUTURE WORKS

We found nudges to be an effective way to promote healthy break-taking during use of the Pomodoro Technique. While
no specific nudge that we tested was determined to be more effective than another, nudges as a whole proved to be a
valuable persuasion tool. Future work will involve a larger population as only 19 participants used the interface with
nudges. In addition, we plan to run the study for a longer period of time so that participants can spend more time with

each nudge. We also plan to explore other nudges that may have greater effectiveness on user break-taking.
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