q

Check for
updates

Visual Quotes and Physical Activity Tracking:
Can Aesthetic Pleasure Motivate Our
Short-term Exercise Motivation?

Ligia Duro'>*9, Evangelos Karapanos®, Pedro Campos',
and Teresa Romio”

! Madeira Interactive Technologies Institute, Funchal, Portugal
ligiaduro@yahoo. com
2 NOVA LINCS DI, Faculdade de Ciéncias e Tecnologia,
New University of Lisbon, Lisbon, Portugal
3 Persuasive Technologies Lab, University of Technology, Limassol, Cyprus

Abstract. Empirical studies of activity tracking in HCI research have paid little
attention to the impact of the visual presentation of motivational text messages
on exercise motivation, even though, these days, motivational texts are often
embedded in a visual presentation (such as visual quotes). Herein, we report the
results of an online experiment with a total of 368 participants. Contrary to
expectations, perceived aesthetic pleasure did not strengthen the motivating
capability of perceived positive or neutral motivational text messages on the
type of exercise motivation linked to the short-term (on the extrinsic-identified
behavior regulation). Findings are discussed in the context of physical activity
tracking services.
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1 Introduction

In recent years, HCI researchers have questioned the feasibility of activity trackers as
tools for creating behavioral changes [1-3]. One of the issues they have pointed out is
the low impact of feedback strategies centered on displaying numerical measurements
[1]. Individuals do not seem to perceive their past numerical data as meaningful [2, 4],
and numerical feedback can actually have a detrimental effect on the type of motivation
more predictive of long-term exercise adherence (intrinsic motivation) [1]. A possible
alternative to showing numerical feedback would be to transform the quantitative data
into personalized informative and motivational text messages.

In the short-term, motivational text messages can increase physical activity levels
[5-7]. This likely happens due to their capacity to activate the extrinsic identified
behavior regulation, which is linked to short-term exercise adoption [8, 9]. However,
the HCI field has paid little attention to the current phenomenon of people sharing and
accessing motivational text messages on image-sharing social media platforms, where
these types of text messages are relatively and commonly embedded in a visual
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presentation [10, 11] — designated commonly as visual quotes. For these people,
motivational text messages may not only be about textual content, but also how the text
is presented visually. In this paper, we describe the results of an experiment we con-
ducted where the motivating levels of motivational text messages and the aesthetic
pleasure levels of visual presentations were manipulated. We measured whether there
was a difference in short-term exercise motivation when we perceived the visual pre-
sentations of positive or neutral motivational text messages as beautiful or ugly. Our
results show that aesthetic pleasure levels did not influence the motivating capability of
motivational text messages on the type of motivation linked to short-term exercise,
contrary to our expectations. Implications of our findings are discussed within the
context of physical activity tracking.

2 Background

2.1 Extrinsic Identified Behavior Regulation and Exercise Behavior

Self-determination theory (SDT) has been applied extensively to predicting and
understanding health related-behaviors, including exercise adoption and exercise
adherence among adults [8, 12]. In the context of this paper, the extrinsic identified
behavior regulation that predicts exercise behavior in the short-term is considered next
[8]. Identified behavior regulation is relatively self-determined and refers to behaviors
that derive from the conscious valuing of an activity (the outcomes of the behavior are
highly valued). An exerciser who volitionally participates in jogging gym sessions
because it feels personally valuable to their health would be behaving for identified
reasons [13]. By identifying with a behavior’s value, individuals have more fully
internalized its regulation (they have more fully accepted it as their own). However, the
person’s behavior is still extrinsically motivated because it is still instrumental (e.g.,
exercising to being healthy), rather than being guided by the activity’s inherent interest
[13, 14]. In sum, exercise outcomes are highly valued, and the behavior is performed
with no pressure, but it is not particularly perceived as enjoyable in most cases. Studies
have found that identified behavior regulation predicts better initial/short-term exercise
adoption than intrinsic motivation [8].

2.2 Text Messages Interventions and Exercise Motivation

Several studies [9, 15] and systematic reviews [5, 6] have shown mobile text messaging
interventions can promote physical activity among adults, with the majority of the
studies being conducted over a period of 15 weeks or less [6]. Message content
characteristics, such as gain versus loss frames [16], can influence the persuasive
appeal of a message. Moreover, a recent early-stage work [9] suggests text messages
can instigate autonomous motivation to do physical exercise, which in turn, is linked to
positive behavioral exercise outcomes [8]. The study [9] which lasted one month and a
half, found motivational text messages can instigate identified behavior regulation. In
other words, the study found motivational text messages might help in promoting a
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conscious valuing of physical exercise. Nonetheless, more research is needed to
examine whether the findings from this early-work are confirmed.

2.3  Visual Aesthetics in HCI

Tractinsky defined visual aesthetics as the beauty or pleasing appearance of things [17].
This hedonic quality, as instrumental qualities, contributes to a positive user experience
with interactive systems. The HCI community’s interest in the impact of visual aes-
thetics on the user experience started between 1995 with the findings of Kurosu and
Kashimura [18] and 1997 with Tractinsky [19], both indicating that visual aesthetics
influence the perception of usability of a system. However, several recent studies did
not find a correlation between aesthetics and usability [20, 21].

Today, it is not yet clear how beauty impacts the overall impression of a product or
influences other product attributes [22]. Nonetheless, there is a relative agreement in the
HCIT community that visual aesthetics can positively influence the user experience [21,
22]. Following Hassenzahl [22], one factor that can explain some of the inconsistencies
found relative to the interplay between beauty and usability are the methodological
differences in studying beauty. He distinguishes three general approaches: the nor-
mative, the judgmental, and the experiential.

The present paper focuses on the experiential approach. Experiential approaches
focus on all-encompassing holistic experiences characterized by an individual’s altered
perception of their surroundings. They tend to preserve the complexity and richness of
an aesthetic experience, in the sense that they do not look for ways to explain what
specific characteristics of the object cause it to be perceived as beautiful or not. Rather,
they are focused on how alterations in perception of beauty impact the assessment of
artifacts.

3 Method

The primary research question of this study addressed the influence of perceived
aesthetic pleasure on the motivating capability of motivational text messages on short-
term exercise motivation. For this purpose, it was created a 3 * 3 factorial design where
it was manipulated the perceived motivating levels of the text messages and the per-
ceived aesthetic pleasure of the visual presentation. To try to achieve the three levels of
motivation of the text messages—perceived motivating, neutral, and not-motivating—
we started by creating a pre-study where 26 messages were assessed regarding their
motivating capability. To try to achieve the three levels of the aesthetic pleasure—
perceived beautiful, neutral, ugly—we started by creating a pre-study where 18 visual
presentations were assessed regarding aesthetic pleasure. From the results of these two
pre-studies, we then created the pool of visual quotes used in the main experiment.
After the experiment was conducted the results were classified accordingly to the
perception of how motivating were messages and perceived aesthetic pleasure. Next,
we report the results of both pre-studies, and then we describe the main experiment.
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3.1 Pre-study: Text Messages

A list of 26 text messages was collected from the Instagram account of the activity
tracker Runkeeper [23]. We reviewed the posts from last to first until 26 generic text
messages that do not refer to a brand or associated services were identified. Participants
were recruited through Amazon Mechanical Turk [24]. Qualification requirements
were defined: the number of HITs (tasks) approved greater than 500, and a HIT
approval rate greater than or equal to 99%. Each individual was compensated with
$.50. 100 individuals were recruited, but due to non-US nationalities, two individuals
dropped out, which left 98 valid participants. Participants was asked to assess the 26
messages following a 7-item Likert scale, ranging from extremely motivating (1) to
extremely demotivating (7), and the images were presented randomly, one at a time.
After, participants were asked some questions related to their personal characterization
(age, gender, nationality, education, exercise habits, and habits of seeing motivational
text messages).

Results. The majority of the participants were women (71%), which might have led to
gender bias. The sample’s median age was 38 years (minimum = 20 years and max-
imum = 65 years or older). All participants have at least a high school education. Most
of the participants reported exercising once in a while (42%), or never exercising
(29%). Lastly, participants did not encounter motivational text messages related to
physical exercise often. Only 6% of the participants reported encountering messages
frequently. 31% of the participants reported seeing motivational text messages some-
times, 40% rarely, and 23% declared never encountering motivational messages. None
of the messages were considered demotivating considering the mean of assessments.
Therefore, we picked three messages assessed as neutral (Did you get your dose today?
Mean = 4.3, Standard Deviation = 1.2; How did you move today? M = 4.0, SD = 1.0;
What do you run for? M = 3.7, SD = 1.3), three messages assessed as slightly moti-
vating (Find your motivation. M = 3.4, SD = 1.3; Embrace the road in front of you.
M = 3.0, SD = 1.2; Find your inspiration gear up and go. M = 2.9, SD = 1.2), and
three messages assessed a moderately motivating (Let nothing stand in your way.
M = 2.4, SD = 1.2; There’s no feeling like exceeding your own expectations. M = 2.2,
SD = 1.0; No matter what your goals are, the first step is to start. M = 2.1, SD = 1.1).

3.2 Pre-study: Aesthetic Pleasure

To create variation regarding the aesthetic pleasure, author 1 started by creating several
visual presentations and tested them with 6 to 11 participants. Following the results of
these exploratory assessments, a pool of 18 visual presentations was selected to be
assessed in the pre-study, which showed potential variety regarding aesthetic pleasure
levels and would present relative agreement in the results among participants. In all
visual presentations was used as text the anagram: The quick brown fox jumps over the
lazy dog. A total of 195 individuals were recruited through Amazon Mechanical Turk
and had received a compensation of $.50. Some individuals did not pass the criteria of
having US nationality (n = 8), which left a total of 187 valid participants. Participants
were asked to assess 6 randomly selected visual presentations. Visual presentations
were presented one at a time. The aesthetic pleasure was measured by applying the
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validated scale Aesthetic Pleasure in Design [25]. Next, participants were asked to
answer some demographic questions (age, gender, nationality, level of education).
Results. The percentage of men and women participating in the study was relatively
similar. 54% of the participants were men, and 46% were women. The sample’s
median age was 31 years (minimum = 19, maximum = +65). Almost half of the
participants 42% reported having a bachelor’s degree, and only two participants
reported having less than a high school education. Each visual stimulus was assessed
on average 62 times. Following the results of the aesthetic pleasure assessments, nine
visual stimuli that varied regarding aesthetic pleasure levels were selected to be used in
the pool of the main experiment. They were, the three visual stimuli assessed as the
ugliest, three assessed as neutral, and the three assessed as more beautiful (assessed as
slightly positive regarding aesthetic pleasure). Table 1 presents the means scores of
aesthetic pleasure and standard deviations obtained for each of the visual stimuli
selected, and Table 2 displays the correspondent visual presentations already with the
text messages applied in the main experiment.

Table 1. Means and standard deviations of the aesthetic pleasure assessments of the visual
stimuli selected to be used in the main experiment (scale values ranged from —3 [extremely ugly]
to 3 [extremely beautiful]). The letter followed by a number corresponds to the visual
presentation displayed in Table 2.

Mean (Standard deviation)
Ugly Al B1 C1

—1.93 (1.48) —1.89 (1.62) —0.90 (1.59)
Neutral | A2 B2 C2

0.06 (1.36) | 0.47 (1.31) 1 0.48 (1.37)
Beautiful | A3 B3 C3

1.14 (1.17) | 1.19 (1.30) | 1.19 (1.27)

4 Main Experiment

The main goal of the experiment was to understand how perceived aesthetic pleasure
influences the motivating capability of motivational text messages on identified
behavior regulation. Material. A pool of nine visual quotes was created following the
results of the two pre-studies described previously. Table 2 shows the pool of visual
stimuli used in the main experiment. The visual presentations were displayed to par-
ticipants in the size of 600*600 pixels. Participants. 400 participants were recruited
through Amazon Mechanical Turk and were compensated with $.40. To participate in
the study individuals had to pass some qualification requirements: location equal to the
US, a number of HITs (tasks) approved greater than 500, and a HIT approval rate
greater than or equal to 99%. The data obtained from participants were filtered by
nationality and repetition of the IP address. Data from participants with nationality
different from the US (n = 9) and data entries with a repeated IP address (n = 4) were
removed, which left a total of 387 valid participants. Procedure. One of the visual
stimuli picked randomly from the pool was presented to the participant. It was asked to
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the participant to assess this visual stimulus (visual quote) regarding aesthetic pleasure,
using the validated scale Aesthetic Pleasure in Design [25], and its perception about
how motivating or demotivating he/she found the text message presented in a 7-point
item Likert scale. Next, it was measured the identified behavior regulation using the
BREQ-3 scale [26], followed by some demographic questions.

Table 2. The pool of visual stimuli used in the experiment.

A B C

Find your motivatiol

1
IHH{ your ”I\IUH”HUI,
gear up and go.
What do you run
for?
2
Embrace
. No matter what
the road in How did you move ) i
_ 2 e your goals are, the
B ) Jay? - ;
Jront of you. roaay first step is to start,
3
5 Results

60% of the participants were male, and 40% female. The sample’s median age was 31
years (minimum = 18, maximum = 65), and all participants reported having at least a
high school education. Most of the participants were regular exercisers. Only 21% of
the participants reported exercising just once in a while, and 5% reported never
exercising. Since we were interested in the effect of perception, participants were
classified according to their assessment scores regarding aesthetic pleasure and moti-
vational capability of textual messages (Table 3). As we can see in Table 3, only 19
participants classified messages as not being motivating. This result was expected
because, during the pre-study of the text messages, not one of the messages were
assessed as demotivating. Due to the small size of the groups within this level of
messaging (Table 3, row demotivating), we decided not to conduct statistical analysis
on these results and therefore discarded these results. A 2 x 3 factorial design was
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therefore obtained. The independent variables are: textual content perception with two
conditions (motivating, and neutral), and aesthetic pleasure perception with three
conditions (beautiful, neutral, and ugly).

Table 3. The number of participants within each condition.

Aesthetic pleasure
perception
Beautiful | Neutral | Ugly | Total
Textual content perception | Motivating 54 27 26 | 107
Neutral 50 84 127 | 261
Demotivating | 2 4 13 | 19
Total 106 115 166 | 387

To determine if there is an interaction effect between the perceived motivating
capability of motivational text messages and the perceived aesthetic pleasure on the
continuous variable identified behavior regulation, we ran a two-way ANOVA.
However, due to the non-normal distribution we decided on separate Kruskal-Wallis
tests. Two Kruskal-Wallis H tests were ran instead, however these tests did not allow
for the interactions effects to be examined.

Two research questions were asked. RQ1: Does aesthetically appealing visual
presentations influence the motivating capability of perceived motivating messages in
identified behavior regulation? RQ2: Does aesthetically appealing visual presentations
influence the motivating capability of perceived neutral messages in identified behavior
regulation? To answer RQ1, we focused on group differences of aesthetic pleasure
within the level of motivating text messages. The independent variable was the variable
aesthetic pleasure that had three conditions: beautiful, neutral, and ugly. The dependent
variable was the continuous variable identified behavior regulation measured using the
BREQ-3 scale [26]. Due to the nature of the project being related to perception, we
were not able to control how many participants would have each condition or
group. The Beautiful group had 54 individuals, the Neutral group had 27 individuals,
and the Ugly group 26 individuals for a total of 107 participants (Table 3, the row of
the motivating messages). Data were not normally distributed in all cells. Therefore, a
non-parametric test was performed to examine the group differences in identified
behavior regulation. A Kruskal-Wallis H test was run to determine if there were dif-
ferences in identified behavior regulation scores between the three groups of perception
of aesthetic pleasure: the “Beautiful” (n = 54), “Neutral” (n =27), and “Ugly”
(n = 26). Distributions scores were somewhat similar for all groups, as assessed by
visual inspection of a boxplot. Median identified behavior regulation scores (beauti-
ful = 4.25, neutral = 3.75, ugly = 4.25) were not statistically significantly different
between the groups, ¥2(2) = 4.166, p = .125.

To answer RQ2 we focused on group differences of aesthetic pleasure within the
level of neutral text messages. The independent variable was the variable aesthetic
pleasure that had three groups: beautiful, neutral, and ugly. The dependent variable was
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the continuous variable identified behavior regulation. The Beautiful group had 50
individuals, the Neutral group had 84 individuals, and the Ugly group 127 for a total of
261 participants (Table 3, the row of the neutral messages). Data were not normally
distributed in all cells. Therefore, a non-parametric test was performed to examine the
group differences in identified behavior regulation. A Kruskal-Wallis H test was run to
determine if there were differences in identified behavior regulation scores between the
three groups of perception of aesthetic pleasure. Distributions scores were similar for
all groups, as assessed by visual inspection of a boxplot. Median identified behavior
regulation scores (beautiful = 3.87, neutral = 3.50, ugly = 4.00) were not statistically
significantly different between the groups, ¥2(2) = 5.148, p = .076.

6 Discussion and Limitations

Human-computer interaction literature is inconclusive regarding the impact of aesthetic
pleasure (aesthetic appeal) in other factors related to user experience. While early
studies found that visual aesthetics can impact the perception of the usability of
interactive systems [18, 19, 27], more recent studies have questioned these findings and
did not always find a correlation between aesthetics and usability [20, 21, 28]. In
general, there is a relative agreement about visual aesthetics contributing positively to
the overall experience with an interactive system. In this study, we were interested in
exploring whether perceiving a visual presentation of a motivational text message as
beautiful will strengthen the motivating capability of the message on short-term
exercise motivation (in the extrinsic identified behavior regulation). Our results suggest
that aesthetic pleasure does not influence the motivating capability of perceived
motivating or neutral motivational text messages on identified behavior regulation.
Following the literature, this does not necessarily mean that aesthetic pleasure cannot
contribute to an overall positive feeling regarding the text message, but instead that
aesthetic pleasure did not strengthen the motivating capability of the textual content in
the type of exercise motivation linked to short-term exercise (extrinsic identified
behavior regulation). For future studies, we suggest studying the interaction effects
between the perceived motivating capability of the textual content and perceived
aesthetic pleasure. One factor could interact with the other. In the context of activity
tracking our findings mean that delivering motivational text messages as notifications
(text-only) or as visual quotes (embedded in a visual presentation) can have the same
impact in exercise motivation. We note, however, that we did not study the impact of
using imagery in the visual presentations of motivational text messages. One of the
limitations of our experiment was the amount of time we had to conduct the experi-
ment. The experiment was conducted in a short time frame which may have affect the
ability to capture the full effect of aesthetic pleasure. Future studies are needed to
confirm these results. A second limitation of this study was due to their nature of
studying perception. Since we did not know, although we had conducted pre-studies,
how many individuals would assess the visual presentations as Beautiful, Ugly, or
Neutral, we were not able to define from the beginning of the study the number of
participants in each condition. This resulted in different group sizes. Finally, it can be
argued that some visual presentations used did not differ much from each other. As
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such, the finding that perceived beauty does not have an impact could be caused by
that. However, we highlight that our results are in line with another very recent similar
study [29].

7 Conclusion

Nowadays it is quite common to encountering motivational text messages embedded in
a visual presentation. This paper explored whether the aesthetic pleasure perceived
from these visual presentations impact the motivating capability of motivational text
messages on exercise motivation. Our experiment discovered that, opposite to what
may be expected, aesthetic pleasure might not strengthen the motivating capability of
perceived motivating and neutral text messages on exercise motivation. Research is
needed to study the influence of the visual dimension of visual quotes on exercise
motivation and engagement with physical activity tracking to help and understand how
they can leverage healthy behavior changes.
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