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Abstract

It is well-known that physical activity has many benefits for health and well-being. However,
one in four adults worldwide does not engage in enough physical activity.

On the other hand, nowadays, many people look for physical exercise motivation online on
image-sharing social media platforms, where it is relatively common to find encouraging text
messages embedded in visual presentations (as visual quotes).

Considering that perceived beauty can influence our perception of an artifact, this research
project explored whether and how aesthetic pleasure affects people's perception of motivational
text messages and the textual content's motivating capability on people's exercise motivation. The
influence of several aesthetic pleasure levels (ugly, neutral, and beautiful) was explored in textual
content with different characteristics (e.g., positive-framed, self-liberating messages, low-
perceived competence, high-perceived competence).

Several experiments revealed that high levels of aesthetic pleasure does not necessarily lead
individuals to perceive a textual message as more positive. Similarly, low levels of aesthetic
pleasure did not affect textual content perception. Indeed, ultimately, the influence of aesthetic
pleasure seemed dependent on the textual content's own characteristics.

Some experiments focused on the immediate effect of aesthetic pleasure, while others
focused on aesthetic pleasure in the mid-term (over four weeks). In none of the scenarios did
aesthetic pleasure influence intrinsic motivation, which has been found to be linked to
individuals’ enjoyment of and likelihood of engagement with exercise over the long-term, or
influence the extrinsic motivation (the identified behavior regulation), related to the initial
adoption of physical exercise. Nonetheless, it was found that visual presentations perceived as
aesthetically appealing help to instill a positive feeling regarding the textual content. Possibilities
for future research are suggested on the basis of Cognitive Evaluation Theory, a sub-theory of

Self-Determination Theory).

Keywords: Visual quotes, aesthetic pleasure, visual aesthetics, beauty, emotional design,

motivational text messages




Resumo

E de conhecimento geral que fazer exercicio fisico traz vérios beneficios para a sadde e bem-
estar. Contudo, um em quatro adultos em todo 0 mundo nédo faz exercicio fisico suficiente. Por
outro lado, hoje em dia, muitas pessoas procuram motivacao para fazer exercicio fisico na internet
nas redes sociais, onde facilmente se podem encontrar mensagens de texto motivacionais
embutidas em apresentacdes visuais (designadas visual quotes).

Tendo em conta que a perce¢do de prazer estético pode influenciar a nossa percec¢éo sobre
um determinado artefacto ou pessoa. Este projeto de investigacdo explorou se e como o prazer
estético pode afetar a percecdo de mensagens motivacionais e a capacidade motivadora do
contetido textual na motivacdo das pessoas para fazer exercicio fisico.Foram explorados a
influéncia de diversos niveis de prazer estético (feio, neutro, belo) em contelido textual com
diferentes caracteristicas (por exemplo, positive-framed, self-liberating, percecdo de baixa-
competéncia, percecdo de alta-competéncia). Varios estudos (experiments) revelaram que niveis
de percecéo de prazer estético altos ndo levam necessariamente a que as pessoas percecionem as
mensagens de texto como mais positivas. De forma similar, niveis de percecéo de prazer estético
baixos ndo afetaram a percecao do contetdo textual. Em ultimo caso, a influéncia da percecéo de
prazer estético pareceu dependente das préprias caracteristicas do contetido textual.

Alguns dos estudos focaram-se no efeito imediato da perce¢do de prazer estético enquanto
outros focarem-se no efeito a curto prazo (até quatro semanas). Em nenhum dos cenarios, a
percecdo de prazer estético influenciou a motivacao intrinseca para fazer exercicio fisico dos
participantes, que esta associada a pratica de fazer exercicio fisico a longo-prazo; Ou influenciou
a motivacdo extrinseca identified behavior regulation, que esta associada a adoc¢do inicial de
habitos de exercicio fisico. Nao obstante, verificou-se que as apresentacdes visuais das visual
quotes percecionadas como esteticamente apelativas ajudam a incutir um “sentimento” positivo
relativo ao contetido textual. Por Gltimo, sdo sugeridas possibilidades para futura investigacéo

tendo como base a teoria Cognitive Evalution (uma sub-teoria da teoria da Auto-determinacéo).

Palavras-Chave: Visual quotes, prazer estético, design emocional
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Introduction

We live in a digital society in which people want to consume visual content—so much that, in
social media, visual layout templates even frame written words [55, 176]. This led us to a
guestion: How do beautiful typographic compositions influence people's perceptions of written
content? Do they affect the motivating capacity of this type of messages? Following an
exploratory approach and using experimental methods, we tested three hypotheses.

This chapter contextualizes the research, presents the research questions, outlines the research
design and its limitations, describes the project contributions, and finishes with a list of published

papers.

1.1 Background Context

Globally, 1 in 4 adults does not engage in enough physical activity [119]. Physical inactivity has
been identified as the fourth leading risk factor for global mortality (6% of deaths globally) [118,
123]. Insufficient physical activity increases the risk of diabetes, obesity, brain-cardiovascular
diseases, several types of cancer, neurodegenerative diseases (e.g., dementia), anxiety,
depression, and stress [61, 102, 119, 124, 172, 177]. The costs of physical inactivity in direct
health care to the European economy is over €80 billion per year [6].

Staying active helps to prevent and control such diseases, as well as promote a better sense
of well-being. Regular exercise helps to relieve stress, improve memory and concentration,
regulate sleep patterns, and boost physical and mental energy, including improving one’s mood
[22, 160]. The World Health Organization recommends that healthy adults aged 18-64 years

engage in at least 150 minutes of moderate-intensity aerobic activity throughout the week or at



least 75 minutes of vigorous-intensity aerobic physical activity throughout the week (or, an
equivalent combination of moderate- and vigorous-intensity activity) [79]. Many individuals who
are concerned about health and fitness are excited to try new things that could be beneficial for
their physical activity. Fitness and activity trackers (i.e., smart wristbands, sports watches) were
the most popular type of electronic wearable devices in 2017, and it is expected that the market
will continue growing until at least 2022, in which it is foreseen that sales of fitness/activity
trackers will reach 105 million unit shipments and $3.33 billion in revenue [58].

However, a look into academic research poses the question of how effective activity trackers
are in terms of motivating people to adopt healthy exercise habits. On the one hand, activity
trackers can provide positive, enjoyable, and meaningful experiences that offer psychological
benefits. They can create a sense of autonomy (a feeling of being the cause of one's actions) or
enhance relatedness when family members join in efforts to promote a healthier self [89]. On the
other hand, there is mixed evidence regarding how effective activity trackers are in supporting or
promoting behavioral changes. For instance, the addition of an activity tracker to a standard
weight-loss intervention did not demonstrate a higher efficacy in decreasing weight in overweight
adults [83]. A recent systematic review and meta-analysis (2019) [101] suggested that activity
trackers, alone or combined with other intervention components, are unlikely to generate
meaningful changes in physical activity behavior. Another study discovered that tracking
behavior can undermine intrinsic motivation, which is the type of motivation linked to long-term
physical exercise practices [54]. Lastly, another study suggests that activity trackers might not
provide sufficient motivation to encourage individuals who are not highly intrinsically motivated
to exercise [97]—in other words, to those who have low motivation to exercise.

One of the current strategies that these devices employ is to provide users with textual
feedback. Among the main benefits of this strategy compared to visualizing numerical data is the
easier interpretation of the meaning of numerical (statistical) data by the user, which can be, for
example, particularly relevant in the case of users with low levels of literacy [27]. Moreover,
writing can be seen as an efficient way to communicate ideas that can help people deal with a
particular problem and provide guidance to actions. Motivational text messages are one example
of that. Often, they seek to offer a positive perspective on a situation (problem) so as to provide
a momentaneous boost of motivation to continue pursuing one’s goal. Examples from the
Runkeeper service are as follows [129]: “If it doesn’t challenge it won’t change you”, “Start
where you are. Use what you have. Do what you can”, and “Strength comes from the things you

once thought you couldn’t”.



Many researchers have explored the use of text messages to promote physical activity.
However, there are still issues to resolve [66, 148]. For instance, the process of creating messages
is often not sufficiently clear or lacks a theoretical framework. Also, the non-existence of control
groups limits claims and comparisons about the effectiveness of text messages.

In addition to these questions, it is relatively common to see, over the web, encouraging text
messages embedded in visual presentations. This trend can be easily observed in social media
posts, as well as in big players in the digital industry. For example, in 2016 the largest social
media network, Facebook, announced a new feature in its platform that lets users add a
background color to text posts [55]. That same year, the multinational software company Adobe
Inc. launched Adobe Spark Post, an online and mobile app that helps people create visual quotes
(text messages embedded in a visual presentation) with pre-defined visual templates [2]. In the
market of activity tracker services, the app Nike Run Club allows users to mix workout photos
with text messages and share them on their social media networks.

While this trend can be relatively easily spotted in the digital social world, it is not often the
focus of investigation in related academic HCI research. Indeed, the authors often focus on
characteristics of writing, such as positive and negative frame and informative versus persuasive
[64, 110, 166]. Yet, this is not the scenario in other fields (e.g., social media, public health), where
recent studies have suggested that background images containing "body-perfect" or sexualized
bodies can have mostly harmful mental health effects, particularly in young women [47, 56, 77].

Research in the field of Human-Computer Interaction has found that the perception of beauty
generates excitement (a more positive attitude) through a new product [51, 52, 82, 117, 175].
Following on this, this research explores whether and how aesthetic pleasure affects people’s
perception of motivational text messages and the textual content’s motivating capability on
people’s exercise motivation.

First, we surveyed people about their perceptions of how motivational text messages support
their exercise motivation. Second, we explored how perceived motivational capability influences
exercise motivation and enjoyment. Third, the researchers explored how encouraging text
messages following a micro-theory of Self-Determination Theory—the cognitive evaluation
theory—with applied personalized aesthetics impact the immediate assessment of how
motivating a message is and individuals’ exercise motivation over time.

Lastly, and as a final step in this third stage, the researchers conducted a pilot study to explore

the impact of aesthetic pleasure on participants' exercise behavior.



1.2 Thesis Statement and Research Questions

This research explored how aesthetic pleasure impacts motivational text messages' power.

Accordingly, we explored the following research questions in the context of physical exercise:

RQ1: How does aesthetic pleasure impact the motivational capability of encouraging text
messages?
RQ1.1. Does positive aesthetic pleasure make the text messages more motivating?
RQ1.2. Does negative aesthetic pleasure make the text messages less motivating?
RQ1.3. Does the frame of the text messages influence the power of their aesthetic

pleasure?

RQ2: Subsequently, how does a text message's perceived motivational capability influence

exercise motivation and enjoyment?

1.3 Research Design and Limitations

We started this research by exploring people's motivations to look for motivational text messages
on digital platforms (social media, activity trackers) and identifying differences in needs between
those who see motivational text messages and exercise regularly and those who do not.

Second, we conducted a quasi-experiment. We collected a list of text messages used in
commercial activity tracker services, embedded them in visual presentations, and measured
differences between exercise motivation in those who had perceived the visual presentation as
beautiful, neutral, and ugly.

Third, we conducted three quasi-experiments exploring different text message content
structures (positive versus negative frame, self-liberating messages, perceived competence) and,
similar to what we did in our first quasi-experiment, measured the impact of aesthetic pleasure
on the perception how motivating a message was. Further, we measured differences between
exercise motivation in those who had perceived the visual presentation as beautiful, neutral, and
ugly.

Finally, we conducted an exploratory study that exposed people to motivational text messages
over four weeks and measured the evolution of their exercise motivation over time.

Due to the nature of studying the effects of perception, subjects were not randomly assigned
to the conditions. In other words, we conducted quasi-experiments and not true experiments. This

means that subjects were not randomly assigned to the conditions. Therefore, the results presented



cannot claim a relation of cause and effect between variables. They can claim only an association
because we cannot guarantee a potential equivalence between the groups of each condition.

All studies were conducted using online crowdsourcing platforms—Amazon Mechanical
Turk and Prolific.co—and all participants were compensated for participating in the studies. The
results presented may be biased by each platform's user profiles, although the researchers took
care to recruit people within the studies' target audience. Moreover, the results may not represent
the results found in a more natural context. Other variables may also interact with the effect of
aesthetics and encouraging text messages on exercise motivation.

Chapters 3 and 4 present all studies conducted. Chapter 3 presents the initial survey results
to explore the motivations for looking for motivational text messages and the quasi-experiment
in which text messages came from industry examples (they were not classified). Chapter 4
presents the three quasi-experiments in which messages were classified following several
frameworks.

Ultimately, all studies (quasi-experiments) provide us with direct insights to an answer to all
research questions.

Because we did not randomly assign the subjects to the conditions and thus apply a true
experiment, the results presented cannot claim a relation of cause and effect between variables;
they can claim only an association.

All studies were conducted using online crowdsourcing platforms—Amazon Mechanical
Turk and Prolific.co—and all participants were compensated to participate in the studies. The
results presented may be biased by the user profiles of each platform, although the researchers
took care to recruit people within the studies' target audience. Moreover, the results may not
represent the results found in a more natural context, in which other variables may also interact
with the effect of aesthetics and encouraging text messages on exercise motivation.

Each study was constructed over a previous one, meaning that limitations in the design of
one study were overtaken in the next study—for example, applying theoretical frameworks in the

classification of text messages.

1.4 Contributions

This research project contributes to the following:
e Alist of 30 encouraging text messages for doing physical exercise classified by perceived
competence that can potentially be used as support in visual quotes studies related to the

visual aesthetics of text.



e Expansion of the literature on human-computer interaction concerning how perceived
beauty impacts the general impression or attributes of a product (e.g., its behavior change
potential).

e A semi-automated process to create a visual text presentation (a visual quote) that aims
to match each user's visual aesthetic preferences, based on the choice of typographic
attributes

e Four quasi-experimental studies of how perceived beauty from visual quotes may
influence the motivating capability of encouraging text messages with distinct framing
styles;

1.5 Publications

Results of our studies were published in the following peer-reviewed international conferences:
Persuasive Technology 2017, CHI 2018, CHI 2019, CHITALY 2019, TIEE 2019, and ECCE
20109.

Ligia Duro, Evangelos Karapanos, Teresa Romé&o, Pedro Campos. 2017. Does Beauty Matter
in Behavior Change? In Adjunct Proceedings of the 2017 International Conference on Persuasive
Technology (PERSUASIVE 2017). Amsterdam, The Netherlands. Winner of the Best Poster
Award.

Ligia Duro. 2018. Why Should Your Activity Tracker Care About How Motivational
Messages Look Like to You. In Extended Abstracts of the 2018 CHI Conference on Human
Factors in Computing Systems (CHI EA ’18). Association for Computing Machinery, New York,
NY, USA, Paper SRC06, 1-6. DOI:https://doi.org/10.1145/3170427.3180285

Ligia Duro, Pedro F. Campos, Teresa Roméo, and Evangelos Karapanos. 2019. Visual
Quotes: Does Aesthetic Appeal Influence How Perceived Motivating Text Messages Impact
Short-Term Exercise Motivation? In Extended Abstracts of the 2019 CHI Conference on Human
Factors in Computing Systems (CHI EA ’19). Association for Computing Machinery, New York,
NY, USA, Paper LBW0139, 1-6. DOI:https://doi.org/10.1145/3290607.3312830

Ligia Duro, Pedro F. Campos, Teresa Romdo, and Evangelos Karapanos. 2019. How do
motivational text messages impact motivation to exercise? implications for the design of activity

trackers. In Proceedings of the 13th Biannual Conference of the Italian SIGCHI Chapter:



Designing the next interaction (CHItaly '19). Association for Computing Machinery, New York,
NY, USA, Article 10, 1-10. DOI:https://doi.org/10.1145/3351995.3352043

Ligia Duro, Teresa Roméao, Evangelos Karapanos, Pedro Campos, and Pedro Campos. 2019.
How does the visual aesthetics of positively-framed messages impact their motivational capacity?
Proceedings of the 31st European Conference on Cognitive Ergonomics. Association for
Computing Machinery, New York, NY, USA, 162-167.
DOl:https://doi.org/10.1145/3335082.3335085

Ligia Duro, Evangelos Karapanos, Pedro Campos, Teresa Romdo. 2020. Visual quotes and
physical activity tracking: Can aesthetic pleasure motivate our short-term exercise motivation?
Lecture Notes of the Institute for Computer Sciences, Social-Informatics and Telecommunications
Engineering, LNICST, volume 307. 109-118. DOI: https://doi.org/10.1007/978-3-030-40180-
112



Literature Review

This chapter provides a theoretical background on this thesis. First, it offers an overview of what
emotional design is and how positive emotions from artifacts improve user connection. Then we
move on to aesthetic pleasure, several definitions found in the literature, how the role of aesthetics
has evolved over the years in the field of human-computer interaction, and the effect of perceived
beauty in usability and task performance. Next, we describe what visual quotes are and provide
some research findings related to their mental health influence. Lastly, we describe the main
findings of the cognitive evaluation theory, a micro-theory of self-determination theory that

focuses on the effects of feedback and other external events on intrinsic motivation.

2.1 Design and Emotion

In today's competitive environment, as the age of a category of products increases, product
differentiation becomes difficult because products are similar with respect to their technical
characteristics, quality, and price. When the functional quality of a product increases, usability
and aesthetics take on greater importance [12, 42, 62]. Accordingly, as the computer industry and
the technology matured, usability and desirability became important perceived differentiators in
human-computer interaction.

In 1990, Don Norman claimed the primacy of functionality over other user experience
dimensions [116]. In 2004 [117], the author asserted that, after all, the emotional side of a
product’s design may be more critical to that product's success than other, more practical
dimensions (namely, functionality). Fundamentally, Norman suggested that emotion matters

because much of human behavior is subconscious and triggered by emotions.



This point of view aligns with the most up-to-date neuroscience research. Emotions give
meaning to things and situations and help us make decisions. Individuals with injuries to the areas
of the brain responsible for emotion cannot decide when to schedule a doctor’s appointment or
which restaurant to choose for lunch [29]. Elicited emotions are like a layer that paints reality
(facts), providing us with vital information for the decision-making process. People tend to make
decisions irrationally based on how they feel (or how they anticipate they will feel) and not the
opposite [28, 29].

Outside the field of research, for Aarron Walter [170], designers are “in a unique position to
help users follow their gut instincts. Using common design tools like layout, color, line,
typography, and contrast, [they] can help people more easily consume information and make a
decision driven by instinct more than reason. Just as [we] chose the shirt [we’re] wearing because
it felt right, [designers] can help [their] audience sign up for a service or complete a task because
their gut tells them it’s the right thing to do. Remember, [designers] don’t have to make an
exhaustive case for action because reason is not often the primary driving force [their] audience
uses to decide. [Designers] just have to appeal to [audience] emotions to make the benefits appear
to outweigh the costs.”

Focusing back on research, Demir [41] classifies the many emotional concepts found in the
field of design and emotion into three categories: emotional responses, emotional experiences,
and emotional relationships. The three can relate to each other within a hierarchical structure
(Figure 2.1), "where the single emotional moments may accumulate into an experience, and

where the accumulation of those experiences yield an emotional relationship."

Emotional Relationship

Emotional Experiences

Emotional Responses

Figure 2.1: Emotional concepts in the field of design and emotion. Adapted from Demir [41].

From a psychology perspective, emotions are subjective affective experiences and several

discrete emotions can be identified, such as happiness and fascination [41, 59].



2.1.1 Emotional Design Models

Liz Sanders [137] summarized the different facets of users” emotional needs related to a product
into three categories: desirability, usability, and usefulness. Table 2.1 (adapted from Gorp [62])
shows how product elements address the different facets of users’ emotional needs. Aesthetics,
i.e., how the product looks and feels, is linked to desirability (aesthetic appeal). The interaction,
i.e., how the user interacts with the product, is related to usability (the capacity to be understood,
learned, and utilized). Functionality, i.e., what the product does, relates to usefulness (to
accomplish what it was designed to do).

Gorp [62] explains that “if the product doesn’t function as promised, it has very little
usefulness, so a relationship is not likely to form. If the product is difficult to interact with and
unreliable, it’s not usable, so any experience the user has will be negative. Finally, if the aesthetics
of the product are not attractive and appealing to the users’ senses, they likely won’t find it

desirable either.”

Table 2.1: How the dimension of Sanders' design goals model relates to product elements. Adapted
from Gorp [62].

Product Elements Aesthetics Interaction Function
How the product How the user interacts What the product does
looks and feels with the product
l \) \)
Sanders, 1992 [137] Desirable Usable Useful
Design Goals Aesthetically appealing Capacity to be understood, Accomplishes what it was
learned & utilized designed for

2.1.1.1 Levels of Emotional Processing

Norman’s (2004) [117] model focuses on levels of emotional processing. According to the
author's framework, affect may arise due to three levels differing in cognitive involvement.

The "visceral level” embodies the sensory aspects of how things look, feel, smell, and sound,
and elicits immediate involuntary and subconscious responses. Here are the most ‘automatic’

affective responses (unconscious judgments).
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The "behavioral level" represents the affect from the product's use (interaction), such as
satisfactory completion of a task. In its essence, it is about the experience of using a product to
fulfill needs. Both usability and performance are at the main core of this level.

The "reflective level™ focuses primarily on products' personal and cultural meanings, such as
a sense of identity through the product's consumption over time. In this sense, as opposed to the
other two levels, which function fundamentally in the present, the reflective level extends over
time to process self-image and identity [62, 117].

2.1.1.2 Products as Objects, Agents, and Events

Desmet's (2002) [43] model suggests a framework for discussing how products can operate as
emotional stimuli. The model distinguishes between products as objects, agents, and events, and
is based on the types of appraisals that users make when forming judgments about products. The
result of appraisals is likely to depend on the product's relevancy to each user's personal concerns
and their product focuses. That is because people differ in their concerns; they may differ in their
emotional responses. The framework distinguishes three forms of products able to elicit emotions:
as an object, as an agent, and as an event. Because products can be construed as relevant for more

than one concern, they can simultaneously elicit more than one emotion.

Products as Objects

A way to experience products is to look at them as objects or artifacts. In this sense, their overall
visual appearance or some particular detail or feature (e.g., the shape, texture, color) can elicit
emotions. "When our attention is attracted to a product as an object, we are mainly concerned
with how aesthetically appealing it is. When the aesthetics match our attitudes around what is
appealing, we feel pleasure and attraction. Emotional responses like this include positive results

like love, negative results like disgust and neutral results like indifference™ [43].

Products as Agents

Although they are inanimate objects, products act as agents when they cause or contribute to
events. For example, "products are often blamed when their quality or functioning does not live
up to our expectations. These expectations can be based on the product's appearance, price,
packaging, etcetera. (...) [Moreover], products can also be treated as agents with respect to the

presumed impact they generally have or may have on people or society"” (e.g., a gun) [43].
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Products as Events

The relationship that users have with a product as an event is related to anticipated and past
consequences. When users judge how well a product helps them realize their future goals, the
anticipation of the benefits of owning the product may produce an emotional response. For
example, " Owning an expensive car might be perceived as conveying the benefits of higher status
to the owner. The anticipation of positive benefits can also make the product more desirable™ [43,
62].

Similarly, remembering the consequences of past interactions with a product may evoke
positive or negative emotions. "For example, seeing our old teddy bear can remind us that the
untroubled days of our childhood have gone. The bear, symbolising the event of growing up and
losing our childhood, can make us sigh with melancholy. The trophy we once won can fill us with
joy because it reminds us of a celebrated victory" [43].

2.1.1.3 Types of User Benefits

Based on different theories stemming from anthropology, Jordan's model (2000) [86] discusses
positive affect generated in user-product relationships. The framework identifies three different

types of benefits that products provide to users.

Hedonic Benefits

These are the result of sensory and aesthetic pleasures people experience when interacting with a
product. "This can involve the appreciation of an object for its aesthetic considerations, or the

enjoyment of the tactile qualities associated with handling a product” [62].

Practical Benefits

These result from accomplishing a task with a product.

Emotional Benefits

These are understood as longer-term benefits that arise from the relationship with the product.

2.1.1.4 Touchpoints Between the Three Models

Each model indicated above describes a similar phenomenon from a slightly different perspective.
All the models focus on emotional processing from a "first impression™ that comes mainly from
products' aesthetics or formal properties. These emotional reactions occur instantaneously and
unconsciously. When an individual perceives a product as aesthetically appealing, it is foreseen

that he/she will feel attracted to it.
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All categories of each model are related mainly to specific product elements (dimensions).
Table 2.2, adapted from Gorp [62], shows the relationships between both factors. Using Norman's
model (Levels of Processing) as an example, the visceral level is related to the initial impression
of a product; this is related to how the product looks and feels and, therefore, its aesthetic and
tactile qualities. The behavioral level already implies some interaction with the product; here are
the emotions from effectiveness (accomplishing a task) and ease of use. The third processing
level, the reflective, implies a more extended use of the product and is related to how the product
does what it does. Therefore, it accounts for personal satisfaction and memories.

Table 2.2: How the categories of emotional design models relate to product elements. Adapted from

Gorp [62].
PRODUCT ELEMENTS
Aesthetics Interaction Function

How the product
looks and feels

How the user interacts

with the product

What the product does

MODELS

Levels of Processing
Norman 2004

Products as Objects,

Agents and Events
Desmet 2002

Types of Benefits
Jordan 2000

Visceral

Aesthetic and
tactile qualities

Objects

Does it appeal

to my attitudes?

Hedonic Benefits

Sensory and

aesthetic pleasures

Behavioral

Effectiveness and ease

of use

Agents

Does it meet

my standards?

Practical Benefits

Result from the

completion of tasks

Reflective

Self-image, personal

satisfaction, memories

Events

Does it help
reach my goals?

Emotional Benefits

Effects on user’s emotions
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2.2 Aesthetic Pleasure

The word ‘aesthetics’ derives from the Greek word ‘aisth&tikos,” meaning ‘relating to perception
by the senses.’ This early form of the word was a combination of two Greek words: ‘aisthéta,’
meaning ‘perceptible things,” and ‘aisthesthai,” meaning ‘perceive.” The general definition of
aesthetics as we know it today—referring to the appearance of something, particularly concerning
its beauty—was coined in German in the mid-18th century and was adopted into English in the
early 19th century [3].

In philosophy, Immanuel Kant was one of the most influential early theorists studying
aesthetics (the experience of beauty) (towards the end of the eighteenth century). Kant's theory
of pure beauty has four distinguishing features: 1) the disinterest of the spectator, 2) universal, 3)
necessary, 4) freedom from purpose [63, 87]. Douglas Burnham explains [16] that following
Kant's theory, aesthetic judgments are (1) disinterested, i.e., "we take pleasure in something
because we judge it beautiful, rather than judging it beautiful because we find it pleasurable.”
Aesthetic judgments are also (2) universal and (3) necessary. Douglas explains [16] that although
it may be said that beauty is in the eye of the beholder, an intrinsic part of aesthetic judgments is
to expect others to agree with us—"just 'as if* beauty were a real property of the object judged."”
For example, "If | judge a certain landscape to be beautiful then, although | may be perfectly
aware that all kinds of other factors might enter in to mak[ing] particular people, in fact, disagree
with me, never-the-less | at least implicitly demand universality in the name of taste." We debate
and argue over our aesthetic judgments, believing that such debates can actually achieve
something. "Indeed, for many purposes, 'beauty' behaves as if it were a real property of an object,
like its weight or chemical composition." But Kant insists that universality and necessity are a
product of features of the human mind. There is no objective property of a thing that makes it
beautiful. Fourth, aesthetic judgments are free from their purpose because they are an end in
themselves. Douglas [16] explains that beautiful objects appear to be 'purposive without purpose.'
An object's purpose is the concept according to which it was made. Kant argues that it is part of
the experience of beautiful objects, that they should affect us as if they had a purpose, although

no particular purpose can be found.

2.2.1 The Term ‘Aesthetics’ in HCI

For a long time, HCI empirical research was focused predominantly on pragmatic qualities of
interactive systems such as utility or usability [114]. Around the early 2000s, non-instrumental

qualities (task-unrelated attributes), such as beauty, aesthetics, affective and emotional reactions,
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and the joy of use were introduced to the design and evaluation of interactive systems [7, 128].
As Thielsch et al. [152] argue, non-instrumental qualities stopped being seen as a ‘nice-t0-have’
facet and evolved into a ‘must-have’ facet. Therefore, several user experience frameworks began
to incorporate these kinds of attributes—e.g., AttrakDiff [73], Desmet, and Hekkert’s framework
of product experience [44], the CUE-Model [153]. “Today, besides usability, non-instrumental
qualities are considered constituent parts of an enriched model of product quality supposed to
affect product appeal and user experience during system usage ‘beyond the instrumental’
including affective and emotional reactions” [67].

A 2019 HCl article by Thielsch, Haines and Flacke [152] highlights that nowadays the term
‘aesthetics’ is known as a multi-dimensional construct in the field, yet lacks a ubiquitous
definition. There are different tendencies in HCI research in defining aesthetics. For instance,
Lavie and Tractinsky (2004) [96] differentiate between ‘classical’ and ‘expressive’ aesthetics.
‘Classical’ aesthetics includes attributes like ‘clean,” ‘pleasant,” and symmetrical,” whereas
‘expressive’ aesthetics is meant to be ‘sophisticated’ and ‘creative.” Moshagen and Thielsch
(2010) [107] specify aesthetics as being an “immediate pleasurable subjective experience that is
directed toward an object and not mediated by intervening reasoning.”

Reber, Schwarz, and Winkielman [126] distinguish three main positions in defining beauty.
First, an 'objectivist view' sees "beauty as a property of an object that produces a pleasurable
experience in any suitable perceiver” [126, 149]. This main position has inspired many
psychological efforts to identify contributors to beauty. Examples are balance and proportion [5,
10], symmetry [5, 10], and contrast and clarity [142]. Next, is a 'subjectivist view' in which
anything could be beautiful if it pleases the senses [169]. Beauty regarded as "a function of
idiosyncratic qualities of the perceiver and all efforts to identify the laws of beauty are futile."
This view reflects the expression "beauty is in the eye of the beholder.” Finally, beauty is seen
from an ‘interactionist view' that follows most modern philosophical analyses, which reject the
objective versus subjective view. From this position, "a sense of beauty emerges from patterns in
the way people and objects relate” [80, 126]. "Beauty is grounded in the processing experiences
of the perceiver that emerge from the interaction of stimulus properties and perceivers' cognitive
and affective processes" [126].

Finally, in this thesis, we adopted Dutton's [11, 52] definition of aesthetic pleasure: 'the
pleasure people derive from processing the object for its own sake, as a source of immediate
experiential pleasure in itself, and not essentially for its utility in producing something else that

is either useful or pleasurable."
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2.2.2 How Perceived Beauty Influences Other User Experience
Dimensions

The establishment of aesthetics (the beauty or pleasing appearance of an interactive system) in
human-computer interaction, as a hon-instrumental quality of interactive systems, started raising
questions about the interplay between instrumental and non-instrumental qualities [67], for
example, on the interplay between aesthetics and usability. Usability is "the extent to which a
product can be used by specified users to achieve specified goals with effectiveness, efficiency
and satisfaction in a specified context of use" [1].

The seminal studies of Tractinsky and colleagues [93, 154] tested the relationships between
users' perceptions of beauty and the usability of a computerized application as a surrogate for an
Automated Teller Machine. The results indicated strong correlations between the system's
perceived aesthetics and perceived usability in pre- and post-experimental measures. The ATM
layout's manipulated aesthetics were the only determinant affecting the post-use perceptions of
both perceived aesthetics and perceived usability. That is to say, they found a direct influence of
a system's aesthetics on perceived usability. This relation of "What is beautiful is usable" is
believed to resemble the "What is beautiful is good™ stereotype in social psychology [71, 156].
People tend to think "that a person's beauty is positively related to social competence, adjustment,
potency, intellectual competence, and general 'goodness™ [45, 71]. Similarly, HCI researchers
assumed that an interactive product perceived as beautiful might also indicate increased usability.

Other studies support this possibility of aesthetics influencing perceived usability. Ben-
Bassat and colleagues [8] manipulated the usability and aesthetics of a data-entry application.
The system's aesthetics affected evaluations of usability as well as aesthetics. The high-aesthetics
version of the system was perceived as slightly more usable than the low aesthetics version.
Furthermore, the system's usability affected evaluations of both usability and aesthetics.
Sonderegger and Sauer [144] found that a mobile phone skin's manipulated visual appearance
had a positive effect on its perceived usability. Lee and Koubek [98] created four versions of a
website and examined the relationship between usability and aesthetics. Before the system's
actual use, user preference was significantly affected by aesthetics but not for usability. After use,
user preference was influenced by both aesthetics and usability.

In contrast, Tuch et al. [158] and Thuring and Mahlke [153] found no support for the "What
is beautiful is usable™ hypothesis. The findings of an experiment by Thuc et al. [158], who
manipulated four different versions of an online shop interface with different levels of aesthetics
and usability, revealed that aesthetics does not affect perceived usability. In contrast, usability

enhances post-use perceived aesthetics. Similarly, Thiring and Mahlke [153] conducted three
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experiments that manipulated a portable digital player's aesthetics and usability. The researchers
did not find an effect of manipulated aesthetics on the perceived usability or of manipulated
usability on perceived aesthetics in any experiment.

Hassenzahl and Monk [72] analyzed fifteen studies with mixed results regarding the interplay
between aesthetics and usability. Most of the studies were correlational, and could not prove
causal relationships. Coefficients ranged from .00 to .92, which shows a considerable variation
in the obtained correlations. The authors suggest that this variability may be explained in part by
inconsistencies in the methods and analysis and in how beauty is operationalized. Hassenzahl
[70] distinguished between three general approaches to operationalizing 'beauty': normative,
judgmental, and experiential.

A normative approach attempts to provide a “recipe” for how to design something beautiful.
Studies following this approach focus on how the variation in the properties of visual design
elements (e.g., variation in width, style, and weight of typefaces) influences the human perception
of beauty. As such, this approach might assume that symmetry is more beautiful than asymmetry,
particular proportions are better than others, and so forth. Judgmental approaches are concerned
with what users judge to be beautiful or not. They are interested mainly in the consistency of
beauty judgments among individuals and how fast and easy these judgments are. In addition, they
address the question of how beauty relates to other product attributes, such as novelty or usability.
Finally, the experiential approaches focus on all-embracing 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 which
specific characteristics of the object cause an object to be perceived as beautiful or not. Rather,
they focus on how changes in the perception of beauty impact the assessment of artifacts. Further,
the authors argue that beauty may play an influential role in first impressions of products, as it is
one of the most immediately available qualities. The relationship between aesthetics and usability
was found to be wholly mediated by goodness [72].

Suggestions for further research are given by Hassenzahl and Monk [72], as well as by Van
Schaik etal. [139]. First, Hassenzahl and Monk [72] suggested more experimental studies testing
causal models of the interplay between instrumental and non-instrumental qualities on the
perception of a system's quality. Van Schaik et al. [67, 139] proposed "find evidence for the
different inference rules and suggested experimental manipulations, for example, of design
characteristics that contribute to the "objective" usability of a product.”

Regarding the effect of perceived beauty on task performance Thielsch, Hanies and Flacke

[152] noted that, as in the case of the influence of visual aesthetics in usability, the handful of
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studies examining whether visual aesthetics might influence task performance has produced
mixed support for this notion. Some studies have found a positive effect of visual aesthetics in
increasing performance efficiency. Others have found that aesthetics have negative effects on
performance. Still others found no effect of visual stimulus on task performance.

Following are examples of studies suggesting that aesthetic interfaces could enhance
performance. Douneva, Jaron, and Thielsch [46] (2016) used different types of company website
designs to investigate the importance of first impressions of a site's appearance on memory
performance. Participants were randomly assigned to one of the websites in an embedded frame
for five seconds. Next, they had to complete five memory tasks related to the website. Three of
these tasks were related to memory performance (name of the company, locate the position of the
logo and locate the position of the navigation area/bar). Memory performance was better on
SAPAT sites (that had the same amount of pictures and text) than on SCOFA (strong colors of
one color family) and LAPIC (large pictures) sites.

Moshagen, Musch, and Gdoritz [106] (2009) manipulated the visual aesthetics of a website
providing health-related information to investigate whether the effect of visual aesthetics would
affect task performance. Each participant was randomly assigned to one of the four versions of
the websites that varied regarding visual aesthetics (high vs. low) and usability (good vs. poor).
Task completion times and error rates were used as performance measures. A significant
interaction between visual aesthetics and usability revealed that high aesthetics enhanced
performance under poor usability conditions.

In the field of e-learning, Miller [104] (2011) manipulated two aesthetic design
configurations of an e-assessment environment to examine the impacts of aesthetic design on
learners' experience. One of the environments was defined as having low consideration of
aesthetic design. This first environment was designed to provide the utility and usability
necessary to complete the tasks. A second environment took into consideration the utility and
usability in terms of performing the task objectives and was designed with several aesthetic
enhancements to heighten the learner experience. The guantitative and qualitative data analysis
suggested that aesthetic design decreases participant cognitive load and increases participant
satisfaction, willingness to continue use, voluntary self-assessment time, and task performance.

In contrast, some studies suggest that aesthetics has a negative effect on performance.
Sonderegger and colleagues [143] conducted an experimental study that manipulated the aesthetic
appeal (high vs. low) of a cell phone and its usage domain (work vs. leisure). Participants were
asked to complete a series of typical cell phone user tasks. While aesthetic appeal had a positive

effect on perceived usability, it produced a negative impact on performance. Schaik and Ling
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[140] manipulated webpages' aesthetics and found that perceived aesthetics are not correlated
with measures of task performance. In addition, Sauer and Sonderegger [138] studied the
influence of the aesthetics of mobile phones in user performance and found that increased product
aesthetics led to longer task completion times.

Lastly, other studies found no effect of aesthetics on task performance. For example,
Hartmann and colleagues [69] (2007) investigated the influence of attractiveness in web user
interfaces. The results indicated that there were no performance differences in task completion
times between each aesthetic condition. Thielsch, Haines, and Flacke [152] (2019) manipulated
the interface aesthetics of a website related to medical information online to investigate the effects
of website aesthetics on different virtual tasks. The results showed that aesthetics had no
significant effects of aesthetics on task performance (accuracy and response times).

A 2019 paper [152] highlights that studies investigating the relationship between aesthetics
and other variables are typically non-based theory-driven and no model explains the observed
findings. “Most of the studies on the topic are based on students’ samples and explaining models
are often discussed post-hoc, whereas field studies, theory-driven experiments, systematic
overviews or meta-analyses are lacking.” Nonetheless, some prominent theories are used to

explain the positive effect of aesthetics on other products' factors:

1. The halo effect stereotype.
2. The 'positive affect mediation' hypothesis.

3. The 'increased motivation' hypothesis.

The halo effect is a type of cognitive bias in which our overall impression of a person
influences our evaluation of that person's specific traits [69, 146]. In other words, people have a
habitual tendency to rate attractive individuals more favorably for their personality traits or
characteristics (e.g., kindness, intelligence, technical skill, performance) than those who are less
attractive. In HCI, a similar effect has been found and is known as the ‘what is beautiful is usable’
principle [156]. Products rated as more attractive are more likely to be assessed as more usable.

Regarding the 'positive affect mediation' hypothesis, according to Norman [115, 117], an
attractive interface might evoke positive affect, which in turn is used as an input to judgments of
beauty and general liking. It may be that because individuals feel more positive when they

perceive a product as beautiful, they recognize other attributes of the product as more favorable.
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Lastly, according to Sonderegger and Sauer (2010) [144], the 'increased motivation
hypothesis' proposes that an attractive interface may motivate and put users at ease and, thus,
increase the assessment of other attributes of the products.

To sum up, as suggested by Hamborg and colleagues [117], the "effects of aesthetics and of
usability on hedonic experience in terms of endowing identity and appeal were found, indicating
that both instrumental (usability) and noninstrumental (beauty) qualities contribute to a positive
user experience."

How aesthetics might influence other products’ qualities is not yet clear, being that the
'positive affect mediation' hypothesis from Norman is the one that more authors seem to post-hoc
favor. On the other hand, multiple studies found evidence of a negative effect of aesthetics in
other product qualities, such as usability and performance outcomes, while other studies found
no effects. The present contradictory results present in the literature make unclear the 'real’ impact
that perceived aesthetics (beauty) might have on other products’ qualities.

2.3 Visual Quotes

The advent of social media, such as Facebook, has enabled an unprecedented level of text
message sharing [9, 112]. In 2011, one in nine social media users shared health-promoting
messages [112, 136]. Nowadays, many individuals look for motivation or support to become
more regularly physically active in social media and other mHealth technologies (platforms) [84,
97, 100, 151]. Types of mHealth technologies include smartphone devices, internet-delivered
education and interventions (including online social media and communities), smartphone or
tablet applications, wearable devices, and activity trackers [18]. For example, individuals seek
social support in social media platforms [84, 151], which "encompasses the provision of material
resources, useful information, emotional care, and affirmative feedback” to promote health
maintenance attitudes and behaviors [84, 94].

This sharing of text messages is accompanied by a digital social trend of sharing online text
messages embedded in visual presentations—in other words, as visual quotes. This phenomenon
had certainly caused even big digital industry players to add related features in their products. For
example, Facebook, the largest social media network, announced in 2016 a new feature in its
platform that lets users add a background color to text posts [55]. That same year, the
multinational software company Adobe Inc. launched Adobe Spark Post, an online and mobile
app that helps people create visual quotes (text messages embedded in a visual layout) with pre-
defined visual templates [2]. Users can manipulate the properties of visual design elements (e.g.,

font size, font color, text position, layout), which helps personalize the visual presentations
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according to users' preferences in terms of visual aesthetics. Lastly, we can spot this trend in
commercial activity tracker services, such as Nike Run Club, which allows users to mix workout
photos with text messages and share them on their social media networks.

The text designs of many online visual quotes seek to accomplish a dual goal: to call attention
to themselves (work as display text) and somehow be easy to read (work as body text). This
double goal distinguishes them from (only) body-text [13] designs, whose purpose is primarily
to provide legibility and readability.

Often, exercise-related posts on social media are a mix between image (a photo) and text
content. One popular exercise-related metadata tag on social media is #fitspiration. Smith et al.
[40] reported that in June 2016, more than 7.8 million publicly available images were posted on
Instagram using this hashtag. One of the predominant characteristics of content shared on social
media platforms containing hashtags, such as #fitspirational, #fitspiration, or #fitspo is the
showing of gendered body image ideals and individuals presented in sexually objectified ways,
with physical exercise positioned as a means of achieving these ideals [20, 40]. The issue is that
these appearance-focused media representations of exercise may be problematic [60]. This builds
upon the existing media effects literature; this type of image post can have negative psychological
consequences such as weight-related appearance anxiety, a negative mood, and body
dissatisfaction [68].

This research project explored on exploring how typographic text-compositions (no use of
photos or images as background) may impact individuals' exercise motivation. The goal was to
understand whether perceived beauty from the text messages' visual presentation may positively
influence this type of text message's motivating power in terms of exercise motivation.

Inspired by studies from multimedia learning [74, 159], which have used visual design
elements to foster intrinsic motivation to facilitate learning processes (through arising positive
emotions [74, 159]), this research project explored whether aesthetics can strengthen text

messages' effect on exercise motivation.

2.4 mHealth Text Messages

Following Borrelli (2015) [14], “mHealth refers to mobile and wireless applications, including
text messaging apps, wearable devices, remote sensing, and the use of social media such as
Facebook and Twitter, in the delivery of health-related services”. With respect to the term
“eHealth” (electronic health), the two areas [14] “encompass the preponderance of growth and
tend to be used as the umbrella terms for the explosion of research currently being conducted at

the intersection of technology and health psychology.”
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The main benefits of eHealth/mHealth interventions are: cost-effective delivery, availability
(anywhere), accessibility (anytime), scalability, tailored content, the ability to provide real-time
strategies to users in their everyday settings, and the capacity to calibrate the intervention intensity
to the user's needs [14, 88]. Text messaging for health can be considered part of the broader
strategy of mHealth.

Text message-based health interventions can provide individuals with, for example,
reminders, information, or self-management assistance. A systematic review of reviews (2015)
that evaluated SMS/MMS interventions either as stand-alone programs or combined with other
intervention strategies (e.g., journaling) in adults [66] found that most published (mobile) text-
messaging interventions were effective when addressing physical activity (i.e., had a small
positive effect). However, authors found limited evidence to determine the most efficient
intervention characteristics and suggest that additional research is needed to establish longer-term
intervention effects, identify recommended features (i.e., message frequency, personalization and
tailoring of messages, interactivity), and explore issues of cost-effectiveness. Other systematic
reviews [15, 53, 147] uncovered similar results: Text messaging can have a beneficial impact on
the reduction of physical inactivity; however, more rigorous trials are needed to determine which
parts of the intervention or technology are effective.

One of the seven main uses of social media for health communication is facilitating, sharing,
and obtaining health messages [105]. However, social media-based interventions that focused
exclusively on using text messages, text posts, or text messaging were difficult to find. Social
media-based exercise interventions typically combine multiple strategies such as motivational
messaging, health education information, and peer interaction into a single treatment [21, 113].
This scenario made it impracticable to identify the causal effects of motivational text messages
on the exercise motivation of social media users.

Regarding the development of the content for motivational text messages, in the context of
physical activity, researchers have been exploring several factors, with the ultimate goal of having
a better chance of stimulating behavioral change—for instance, gain- versus loss-framed
messages [162]; messages tailored to personality [166], gender [166], and behavior change stages
[167]; self-efficacy levels [95]; differences in the motivational capability of text messages created
by experts and peers [168]; and source credibility [85]. All in all, these studies show that several
factors can influence the efficiency of motivational text messages in increasing exercise
motivation. Gain-framed messages (focused on the gains of engaging in healthy behavior) can
result in stronger intentions to be physically active than loss-framed messages (focused on the

losses associated with unhealthy behavior) [162]. Messages are perceived as being more or less
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motivating depending on personality traits such as openness, extraversion, and agreeableness.
Gender also plays a role in how motivational text messages are perceived [166]. Motivational
text messages are perceived as being more motivating when individuals are in the later stages of
change [167], and can impact individuals’ beliefs related to their ability to achieve their exercise
goals (self-efficacy) [95]. Expert-designed messages are more motivating to individuals in the
earliest behavioral change stages, while peer-designed messages are perceived as being more
motivating to individuals who are in the later behavioral change stages [168]. Positive-framed
messages from a credible source can help to positively influence exercise intentions [85].

The impact of textual feedback in the context of physical activity tracking has received
relatively limited attention [27, 64, 111]. Gouveia and colleagues [64] developed an activity
tracker application that showed text messages to users based on their present and past activity
levels. The textual feedback was designed to support either reflection or persuasion. Messages to
support reflection were designed to assist users in gaining better knowledge about their behaviors
avoiding employing any form of recommendation or nudging—for example, "You are the second
most active person at work." Persuasive messages, on the other hand, were designed to instigate
behavior change by providing explicit recommendations—for example, "Last week, you reached
your daily walking goal 2 times, try updating it to 8km." The authors concluded that while
persuasive messages led to greater time until re-engagement with activity trackers, users would
take less time to start walking and walk for long distances. Following the authors, these findings
support previous research: While persuasive messages tend to instigate action in the short-term,
aversion and reactance also arise, potentially constraining long-term engagement. Another factor
that the authors evaluated was the novelty as opposed to the familiarity of the messages. Novel
messages led users to return to the application in a shorter period of time as compared to familiar
messages. However, no differences were found in terms of inspiring users to walk more. While
novel content helped intensify engagement with the tracker per se, this did not directly translate
into a change in exercise behavior.

In a previous article, in 2014, Consolvo et al. [27] highlighted some of the advantages of
using textual feedback to present data findings, indicating, as the strongest point of textual
feedback, the fact that it can "provide people with information about their data that they might
not have discovered themselves" and highlighting that, by providing feedback in everyday
language, "textual feedback can also overcome the problem of giving self-monitoring feedback
to users with low numeracy." Some of the advantages of using textual feedback were also noted
by Villalonga and colleagues [164] in a 2017 paper in which they presented an ontology-based

approach to model personalizable motivational messages for promoting healthy physical activity.
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Their proposed ontology models the message intention and its components (e.g., argument,
feedback, or followup, as well as its content, such as action, place, time, action, or object required
to perform the recommended activity). The goal was to find the "appropriate feedback using
context information to prune irrelevant branches of the ontology." Following the authors, this
model differs from others in the fact that most of these models include information only about
the structure of the message or its intention.

Researchers also have been exploring text messages as a way to remind users of their plans
[78, 125]. Reminding users about their exercise goals through the internet or mobile phone can
help them increase their physical activity [78, 125]. The findings suggest that a combined
implementation intention with text message reminders is more effective than either strategy alone
in terms of increasing exercise [125]. However, pairing implementation intentions with SMS was
beneficial only when a participant chose to receive reminders of their plans, which implies that
reminding an individual of their plans drives the effects. This effect might happen, as the authors
explain, because "the intervention should increase the accessibility of the environmental cue (as
the individual is reminded of this cue) or cue an individual to implement their plan (as the
individual is reminded of the association between the cue and their desired action), or both" [125].
However, the authors did not directly test these processes and additional explanations should be
considered.

Lastly, recent early-stage work [157] found that motivational text messages can increase
physical activity levels, likely due to their impact on the type of motivation linked to the initial
adoption of exercise [150] (on extrinsic identified behavior regulation). Tseng and colleagues
[157] developed a mobile application to deliver motivational text messages to adult office
workers with sedentary jobs. They also provided monetary incentives to foster walking behavior.
The creation of the motivational text messages was not detailed, although according to the
participants, these messages reminded them to engage in physical activity. This early work found
that motivational text messages can improve people's walking behavior only when their behavior
is first influenced by motivational text messages, and not through money.

Participants who received the motivational text messages first, and then the monetary reward,
increased their identified behavior regulation levels after exposure to the motivational text
message intervention. The extrinsic identified behavior regulation, in turn, has been linked to the
initial adoption or short-term exercise adoption [150]. Motivational text messages seem to be able

to impact this critical type of motivation to start exercising.
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2.5 Self-Determination Theory: The Micro Cognitive

Evaluation Theory

Self-determination theory (SDT) is an empirically based macro-theory of human motivation [39,
133], which includes several mini-theories, one of which is cognitive evaluation theory, which
focuses on the effect of feedback and other external events on intrinsic motivation.

Ryan and Deci explain [133, 134] that self-determination theory focuses primarily on the
psychological level. It differentiates types of motivation along a continuum from controlled to
autonomous. The theory is particularly concerned with how social-contextual factors support or
thwart people's thriving by satisfying their basic psychological needs for competence, relatedness,
and autonomy. The deprivation or lack of satisfaction of any of these needs will lead to observable
decrements in growth, integrity, and wellness.

The basic need for autonomy is the need to self-regulate one's experiences and actions. The
individual must feel its behavior as self-endorsed or congruent with its authentic interests and
values. When behaving as regulated by external forces or by relatively non-integrated aspects of
one's personality, individuals may behave without a sense of volition or self-endorsement by their
actions. Competence refers to people’s need to feel as though they can operate effectively within
their life contexts. This need is evident as an "inherent striving, manifested in curiosity,
manipulation, and a wide range of epistemic motives." However, "in contexts in which challenges
are too difficult, negative feedback is pervasive, or feelings of mastery and effectiveness are
diminished or undermined by interpersonal factors such as person-focused criticism and social
comparisons." Relatedness concerns feeling socially connected. It is the need to experience
belonging and feeling significant among others. "Equally important to relatedness is experiencing
oneself as giving or contributing to others™ [133].

Research has shown that these needs are essential for optimal motivation as well for well-
being. When basic needs are thwarted, people will predictably react, with some falling into
passive or fragmented modes of functioning or attempting to compensate for what is missing
[133].

Ryan and Deci [133] explain that a central dimension used within SDT to differentiate
motivation types is the autonomy-control continuum. Types of motivation can be characterized
by the extent to which they represent autonomous (behaviors in which the person experiences
volition) versus controlled regulations (behaviors in which a person feels externally or internally

pressured or compelled to act).
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Autonomous and controlled motivation stemmed from early empirical research on intrinsic
motivation. In the words of Ryan and Deci [133], "Intrinsically motivated behaviors are those
that are performed out of interest and for which the primary "reward is the spontaneous feelings
of effectance and enjoyment that accompany the behaviors. Intrinsic motivation contrasts
with extrinsic motivation, represented by behaviors that are instrumental for some separable
consequence such as an external reward or social approval, avoidance of punishment, or the
attainment of a valued outcome.

Intrinsically motivated behaviors are, by definition, autonomous; they are experienced as
being volitional and emanating from one's self (...). In contrast, extrinsically motivated behaviors
can vary widely in the degree to which they are controlled versus autonomous. One can be
extrinsically motivated because of externally imposed reward or punishment contingencies, in
which case one's behavioral regulation is likely to be characterized as relatively controlled; but
one can also be extrinsically motivated insofar as the behavior yields outcomes that are personally
valued or important, in which case the behavior is likely to be experienced as relatively
autonomous (...). SDT proposes that extrinsic motivation may be more or less internalized to or
congruent with one's self, so the degree of internalization reflects the degree to which the
behavioral regulation is relatively autonomous versus controlled."

As illustrated by

Figure 2.2 below, within extrinsic motivation, SDT proposes four types of behavioral

regulations within extrinsic motivation, from the less internalized to the more internalized with

one's sense of self: external, introjected, identified, and integrated.
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Figure 2.2: The self-determination continuum showing types of motivation with their regulatory
styles, locus of causality, and corresponding processes. Figure derived from Ryan & Deci [134].

External regulation. A behavior is externally regulated if it is motivated by a dependency
upon an external reward or punishment contingency. People perform the behavior because they
expect a separable consequence. “The problem with external regulation is not primarily
ineffectiveness, because powerful reward and punishments can control behavior, but is rather lack
of maintenance, because without the expectancy in place, behavior is typically not sustained over
time” [133]. An example of external regulation in the context of physical exercise is the exerciser
who goes to the gym because he feels pressured and controlled by his family’s and friends’ desire
for him to attend [145].

Introjected regulation. The second type of most controlled motivation is labeled introjected
regulation. While external regulation is a form of extrinsic motivation that depends on specific
external contingencies, introjection is a process in which there already exists a partial
internalization of the external regulation. Here, people partially internalize an extrinsic
motivation. Introjection involves taking a regulation but not fully accepting it as one’s own.
Behavior is driven by self-approval (to avoid guilt or anxiety or to attain ego enhancements such
as pride). Although internally driven, introjected behaviors still have an external perceived locus
of causality and are not really experienced as part of the self [145]. Introjected behaviors are
couched within self-esteem-related contingencies and are carried out because the individual feels
that he/she should act. [133, 145]. An example is an person who would feels ashamed or guilty if
he/she were to miss an aerobics session [145].

Identified regulation. A more fully internalized form of extrinsic motivation (already
somewhat autonomous motivation) is identified regulation. Such behaviors are accepted or
owned as personally important. Therefore, individuals will regulate themselves for related actions
relatively autonomously. Identification is a type of internalization in which people see the
behavior as something personally important for themselves. However, the person’s behavior is
still instrumental because it is the usefulness of the activity rather than the activity’s inherent
interest that guides participation [145]. An example of identified regulation is the person who
chooses (i.e., volitionally engages) to partake in an aerobic-based gym session such as jogging
on a treadmill because it feels personally valuable for health [145].

Integrated regulation. Integrated regulation represents the fullest type of internalization and
is the basis for the most autonomous form of extrinsic motivation. Integrated regulation involves
an activity that is in congruence with the other aspects of one's self and well-internalized life

goals (brought into congruence with the individual's other values, goals, and needs) [133, 134,
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145]. Actions characterized by integrated motivation share many qualities with intrinsic
motivation (e.g., both are autonomous motivation), although they are still considered extrinsic
because the action is performed to achieve a separable outcome (rather than for inherent
enjoyment) [134]. An example is an individual who exercises as part of a healthy lifestyle and
aligns exercise with other valued life goals.

Internalization is defined as the process of taking in values, beliefs, or behavioral regulations
from external sources and transforming them into one's own so that, subsequently, they will
emanate from one’s sense of self [134]. The idea of an internalization continuum (

Figure 2.2), which conveys that a regulation can be more or less fully integrated with one's
sense of self, underlines the point that, as people are successful in fully internalizing a regulation,
they will experience their behavior as more autonomous or self-determined with respect to the
associated actions [133]; greater relative autonomy is associated with higher quality behavior and
greater persistence [150].

2.5.1 The Effects of Feedback and Other External Events on Intrinsic
Motivation.

Initial external events, such as losing weight, having a well-shaped body, etc., can lead us to start
engaging in exercise. However, internal motives—needs, cognitions, emotions—sustain our
motivation over a long period [131, 145, 150]. The cognitive evaluation theory (CET) represents
a formal mini-theory developed within SDT that focuses on factors that facilitate or undermine
intrinsic motivation, such as rewards, punishments, evaluations, and feedback [133].

In its most general form, CET [133] suggests that tangible rewards that are salient, expected,
or contingent on doing activities tend to undermine intrinsic motivation because they thwart
autonomy and prompt change toward an external perceived locus of causality. On the other hand,
positive verbal rewards (positive feedback) tend to enhance intrinsic motivation, as long as people
feel autonomous rather than evaluated or controlled. This enhancement of intrinsic motivation
through positive feedback often occurs by increasing the individual's perceived competence.
Nonetheless, these statements do not provide a complete picture of cases in which various
external events are likely to enhance, diminish, or leave unchanged intrinsic motivation.

An interesting point about extrinsic rewards is that while, in general, they diminish autonomy,
the receipt of the reward is an event that people often feel positive about [133].

Following SDT principles, events influence motivation by altering the individual's experience

of the situation. Therefore, Deci and Ryan [37, 38] suggest that the effect of rewards and other
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events depends on the meaning or interpretation that the recipient gives to them regarding
autonomy and competence.

External events have three components, each with a functional significance: informational,
controlling, and amotivating. "The informational aspect, which conveys information about self-
determined competence, facilitates an internal perceived locus of causality and perceived
competence, thus supporting intrinsic motivation. The controlling aspect, which pressures people
to think, feel, or behave in particular ways, facilitates an external perceived locus of causality,
thereby diminishing intrinsic motivation. The amotivating aspect, which signifies incompetence
to obtain outcomes and/or a lack of value for them, undermines both intrinsic and extrinsic
motivation and promotes amotivation. The relative salience of these three aspects for the person,
which can be influenced by factors in the interpersonal context and in the person, determines the
functional significance of the event, and thus its impact on intrinsic motivation” [133].

Suppose a reward is interpreted by people on average as an external agent to get the person
to do something. In that case, its functional significance is likely to be controlling and, therefore,
to undermine intrinsic motivation. “Yet if the reward is interpreted in a way that is seen as
acknowledging a job well done or as conveying appreciation for efforts, then it is more likely to
be experienced as informational and thus to sustain or enhance intrinsic motivation” [133].

To clarify the complexities of rewards and their likely relations to functional significance and
hence intrinsic motivation, Deci, Ryan and colleagues [32, 132, 133] developed and refined a
taxonomy of reward types and described how each might affect intrinsic motivation (Table 2.3).

In general [35], task-noncontingent rewards do not undermine intrinsic motivation (because
they are not experienced as controlling). In contrast [132], task-contingent rewards might have a
more detrimental effect on intrinsic motivation (as they are likely to the interpreted as controller
of behavior and therefore conduct to an external perceived locus of causality). In turn, both
completion-contingent and engagement-contingent rewards are likely to undermine intrinsic
motivation [33][Deci and colleagues (1999)]. Deci and Ryan [133] explain, "Specifically, with
engagement-contingent rewards, because people have to work on the task to get the reward, the
reward is likely to be experienced as a controller of their task behavior. Moreover, because the
reward carries little or no competence affirmation, it is unlikely to increase perceived competence,
so there would be no positive influence on intrinsic motivation. With completion-contingent
rewards, people have to complete the task to receive the rewards, so the rewards are likely to be
experienced as even more controlling because the individuals not only have to work on the

activity but they also have to complete it in order to get the rewards."
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Table 2.3: Contingencies used for administering tangible rewards that are expected and salient.

Adapted from [133].

Type of contingency

Definition

Task-noncontingent

Engagement-contingent

Completion-contingent

Task-contingent

Performance-contingent

Competitively contingent

Reward is given simply for being present and does not
specifically require actually being engaged with the target
activity.

Reward is given for spending time being engaged with the
target activity.

Reward is given for completing a target activity (sometimes
within a time limit).

Refers to a large category containing both engagement-
contingent and completion-contingent rewards.

Reward is given for reaching a specific performance standard,
for example, doing better than 80% of other people who have
done it.

Reward is given to the winner of a competition and the loser

gets lesser or no rewards

Regarding performance-contingent rewards, because they are salient and demanding, they

are likely to undermine intrinsic motivation. However, "given both the controlling and

competence-affirming aspects of these rewards, their effects are expected to be somewhat

variable and to be influenced by additional considerations, such as how they are applied and the

features of the social context" [133]. Finally, regarding competitively contingent rewards in

circumstances in which a goal is to enhance everyone's motivation, ""such as in education, public

health interventions, environmental initiatives, and other applied settings, the use of such

contingent reward structures can often produce unintended negative effects,” as the majority of

the people will not receive the reward. Those who are likely to experience both low autonomy

and low competence are also the ones who are unlikely to receive the award [133].

30



2.5.1.1 Positive Feedback (Verbal Rewards)

Positive feedback whose informational aspect is more salient to individuals than its controlling
aspect facilitates intrinsic motivation. Praise that is perceived as mainly evaluative and/or
controlling does not. Moreover, feedback that enhances perceived competence also enhances
intrinsic motivation [75]. For example, some studies [33, 171] found a significant difference
between the effect of positive feedback on school-age children and college students. Positive
feedback significantly enhanced the intrinsic motivation of college students, but not of children.
Deci and Ryan explain [133] "Presumably, whereas college students focused on the informational
aspects of the praise, for children praise may often be experienced as a form of control, offsetting
any positive effect the competence affirmation might have had".

When individuals engage in activities that provide mastery and optimal challenge
opportunities, positive feedback will enhance their intrinsic motivation. Research "also suggests
that the beneficial effects of positive feedback radiate to feelings of vitality and energy [109] and
enhanced concentration during task engagement [65], among other benefits" [133].

Task-inherent (accompanying the performance of the tasks) or naturally occurring positive
feedback (e.g., as people climb a mountain, they experience the ongoing results of their efforts in
the progress they make) are likely to be experienced as informational rather than controlling. On
the other hand, positive feedback mediated through others can be perceived as either
informational or controlling, depending on how it is administered. For example, Ryan [130]
showed this point in a study. Positive feedback that was provided in an informational way
enhanced intrinsic motivation, while positive feedback that was provided in a controlling way
undermined intrinsic motivation.

Nonetheless, "there are complexities to the effects of positive feedback on intrinsic
motivation. Children may be especially sensitive to the controlling aspects of praise, perhaps as
we speculated because adults so often try to use praise to ‘motivate’ them. Positive feedback has
also been found to enhance intrinsic motivation for optimally challenging tasks but not for tasks
that were too easy,” [30, 133] for example.

Studies [65, 161, 163] also found that the need for competence has a mediating role between
positive feedback and intrinsic motivation. "The positive effects of competence affirmation on
intrinsic motivation accrue only when the recipient of feedback feels at least some degree of
personal autonomy with respect to the behavior and its outcome" [133].

Lastly, regarding language, studies have found [90, 130] that positive feedback involving
controlling language (e.g., "Good, you did just as you should™) has negative rather than positive

effects. "When the positive feedback was delivered with a controlling style, the control not only
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neutralized the potentially positive effect of the competence information but could even
undermine intrinsic motivation" [133]. Following Deci and Ryan [133] some evidence [57, 135]
"indicates that positive feedback enhances intrinsic motivation only if the person experiences an
I-PLOC [internal perceived locus of causality] for the behavior and a sense of ownership over the
lauded performance.” Further, if the praise provides no meaningful information about one's
competence, the recipient will likely not perceive it as informational, but perhaps instead feel that
it was controlling. "In short, for positive feedback to have positive effects on intrinsic motivation,
the communicator would generally need to have the intention of informing and acknowledging,

rather than ‘motivating’ or controlling."”

2.5.1.2 Negative Feedback

Research has indicated that negative performance feedback tends to decrease intrinsic motivation
relative to both positive feedback and no feedback [36, 161]. When the individual's competence
deteriorates, either explicitly or implicitly, he/she tends to lose intrinsic motivation. Nevertheless,
it is worth noting that in some circumstances, negative feedback can be very informational and
ultimately competence-supportive [17], whereas in others it is simply amotivating.

Deci and Ryan [133] explain that “intrinsic motivation is facilitated by optimally challenging
activities, ones for which people could expect to fail some of the time and succeed some of the
time. This implies that a modest amount of negative feedback on an activity that stretches people's
abilities may actually serve to challenge and thus motivate, rather than demotivate. (...) When
people present negative feedback in a way that pressures and demeans the recipients, for example,
by calling their worth into question, the negative feedback may be devastating [19, 92]. But it is
also possible for people to provide negative feedback in a more constructive way, a way that
approaches poor performance outcomes not as a reason to humiliate the performers but as a
problem to be discussed and solved in an open-minded, interactive way."

Mouratidis and colleagues (2010) [108], for example, showed that in a sport context, the
perceived autonomy-supportive versus controlling style of providing constructive feedback of
coaches yielded different motivational consequences. Also, Carpentier and Mageau (2013) [19]
showed that ‘coaches' attitudes toward change-oriented feedback, when clearly intended to
improve and aid athletes, enhanced rather than diminished motivation.

Lastly, Ryan and Deci [133] also discuss the effects of negative feedback on extrinsic
motivation. "Specifically, not only could negative feedback imply that people are not competent
at some interesting activity but it could also imply that they do not have control over desired

extrinsic outcomes. In other words, negative feedback could decrease their extrinsic motivation,
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as well as their intrinsic motivation, leaving them with a high level of amotivation. Specifically,
feedback implying that one is incompetent has been found to produce personal helplessness,
which is one type of amotivation."

To summarize, the cognitive evaluation sub-theory of self-determination theory assumes that
social-context events do not cause intrinsic motivation. On the contrary, inherent motivation is
understood as evolving an innate human propensity that can be enhanced or diminished by social-
contextual factors [133]. That is, events influence motivation by altering the individual's
experience of his/her situation. Events can have different functional significances, defined in
terms of how the event impacts experiences of autonomy and competence [133]. Autonomy is
defined as the basic human need to feel effectance and mastery, while competence is defined as
the basic human need to self-regulate one's experience and actions. Events experienced as
controlling—meaning experienced as an external pressure that compels people to think, feel, or
behave in a particular way—undermine intrinsic motivation (people's sense of autonomy). On the
other hand, events experienced as informational—that affirm or promote autonomy and
competence—facilitate an internal perceived locus of causality and perceived competence and,
thereby, support intrinsic motivation.

Negative feedback tends to deteriorate perceived competence and thus undermine intrinsic
motivation. In contrast, positive feedback (also recognized as verbal rewards or praise) enhances
a sense of mastery or competence, thus enhancing intrinsic motivation [34, 38, 133]. Still, when
positive feedback is experienced as an external evaluation, pressure, or control, (i.e., is made
overly salient), people tend to experience it as controlling, which results in no enhancement or
the diminishment of intrinsic motivation [76, 130]. Ultimately, the impact of positive feedback

depends on how it is administered [38].
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Text Messages and Aesthetic Pleasure

In this chapter, we present two studies: one study exploring how motivational text messages
promote exercise maotivation, and a second study exploring the influence of aesthetic pleasure on

short-term exercise motivation.

3.1 Study 1: How do Motivational Text Messages Promote

Exercise Motivation: An Exploratory Study

In this study, we explored (1) why individuals seek motivational text messages and how the
messages support exercise motivation, and (2) what value individuals attribute to motivational

text messages embedded in aesthetically appealing visual presentations.

3.1.1 Overview

We first designed an exploratory survey to examine these aspects and tested it in 20 individuals
who view and seek motivational text messages regularly. We then surveyed 160 people who also
see and seek motivational text messages regularly and classified them regarding their exercise
habits (regular and non-regular exercisers).

We addressed the following: (1) An empirical description of why regular and non-regular
exercisers seek motivational text messages and how the messages support their exercise

motivation; (2) What main types of exercise motivation and behavior regulations are present, in
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each of the groups, in those who regularly exercise (EX), and in those who do not (Not EX); (3)
What value individuals attribute to aesthetically appealing visual presentations, and what is their
value compared to the textual content of the message. We then discussed the broader implications
of our findings for activity tracking services, considering how the development of motivational
text messages features in activity trackers services can be influenced by the profile of individuals
who actively seek motivational text messages.

3.1.2 Study Design

Researchers started by creating an exploratory pilot survey constituted mainly by open-ended
questions (to identify frequent reasons for seeking motivational text messages related to physical
exercise) and tested it with 20 individuals from Amazon Mechanical Turk.

All individuals reported seeing motivational text messages (messages that encourage people
to exercise) regularly and actively seek them (individuals were pre-screened through a similar
process described below in Participants). Considering the answers from this pilot survey,
researchers created then a final survey, in which, they transformed the open-ended questions into

closed-ended questions. Next, we describe the study and results of the final survey.

3.1.2.1 Participants

The target individuals for this study were individuals who see and actively seek motivational text
messages on a regular basis. Within this general profile, we were interested in comparing
similarities and differences (above all in the types of motivation to exercise) between individuals
(a) who exercise regularly (group EX) and (b) individuals who never exercise or do not exercise
regularly (group Not EX).

To recruit the same number of individuals for each group (EX and Not EX), we created two
"hits" (surveys) in Amazon Mechanical Turk, both with screening questions. Both hits had the
same three screening questions. The first two screening questions asked if the individuals
frequently see motivational text messages and actively seek them out. Individuals had to answers
“yes” to both questions to be considered.

The third screening question required a different answer to be accepted and served the
purpose to classify individuals within the general target profile (exercisers versus not-exercisers),
as well to control the number of individuals recruited within each group. A total of 160 valid
individuals were recruited, with 80 in each group. The hit that had as final target audience
exercisers (the group EX) rejected individuals who reported being non-exercisers. The hit that

had as target audience non-exercisers (the group Not EX) rejected individuals who reported being
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exercisers. All participants were recruited from Amazon Mechanical Turk, and had to meet the
qualification requirements: having location equal to the US, having a number of HITs approved
greater than 500, and lastly, having a HIT approval rate greater than or equal to 99%. Individuals
started by being informed that the survey had three closed-ended qualifying questions and that
they will not get paid answering these. Participants acknowledged that their participation in the
study was voluntary and they agreed not being paid answering the qualifying questions.
Participants were informed that they can choose to terminate their participation in the study at
any time and for any reason. Individuals who passed the screening questions were invited to
complete the survey. Participants were compensated with $1.00 and the survey took on average
5 minutes and 50 seconds to complete. IP addresses of participants were analyzed to detect
multiple submissions. There were no instances of multiple submissions.

The structure of the survey questions is as follows:

(1) Exercise Profile. If the participant had stated that they exercise regularly in the screening
questions, then they were asked how often they exercised and how long they have been exercising
regularly. If the participant stated they do not exercise regularly in the screening questions, they
were asked if they were thinking of starting to exercise regularly in the next three months;

(2) Messages View Habits. Participants were asked the following questions regarding their
message view habits: (2.1) Participants were asked how long ago they began noticing
motivational text messages, for what reasons, where and when they saw motivational text
messages. (2.2) How participants saw the motivational text messages presented to them (e.g., as
text-only or embedded in a visual presentation), and how they preferred to see them. (2.3) Did
having the motivational text messages be presented in an aesthetically appealing presentation
instill a positive feeling? (2.4) Is the visual presentation of a motivational text message as
important as what the message says?

(3) Types of Exercise Motivation. BREQ3 scale [103, 173];

(4) Demographics. Age, gender, nationality, education.

(5) Comments or suggestions (optional).

3.1.3 Results

The presentation of the results follows this order: demographic characterization, exercise profiles,
motivational text messages - for what, where and when, motivational text messages presented as
text-only or embedded in a visual presentation, and lastly, differences in the types of exercise

motivation.
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3.1.3.1 Demographic Characterization

Age and gender. Individuals in the EX group were slightly older (the sample’s median age was
31 years [min. = 20, max. = 63]) than those in the Not EX group (the sample’s median age was
29 years [min. = 19, max. = 58]). In both groups, there were more men than women. The number
of men and women in the Not EX group was relatively similar (38 female [47%], 42 male [53%]).
In group EX there was a difference of 20% between the genders of participants (32 female [40%],
48 male [60%]), which might have led to gender bias within this group.

Education. None of the participants, in both groups, had less than a high school diploma.
Most participants in both groups had a bachelor’s degree (48% in EX group, 66% in Not EX
group), followed by those who reported having some college, but no degree in the case of the EX
group (20% of the EX participants), and by those who reported having an associate’s degree in
the case of the Not EX group (13% of the Not EX participants).

3.1.3.2 Exercise Profiles

The exercise profile of the groups EX (the regular exercisers) and Not EX (non-regular exercisers)
is as follows:

Group EX — Regular Exercisers. This group is characterized mainly by individuals that
exercise often, at least three times a week (Figure 3.1). They are long-term exercisers (the
majority of the participants have been exercising for at least more than 6 months) (Figure 3.2)
and started seeing motivational text messages accordingly to the period they started to exercise
(Figure 3.2).

NOT EX Group EX Group

!_1_\ [ . 1
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0 1 2 3 4 5 6 7

Which statement best describes how often you exercise?

Figure 3.1: How often participants exercise. 1= I never exercise, 2= Once in a while, 3= Once a
week, 4= Twice a week, 5= Three times a week, 6= More than three times a week. (The point 1 and 2
correspond to the participants in the Not EX group. The point 3, 4, 5, 6 and seven correspond to the
participants in the EX group).
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How long have you been exercising regularly?

Figure 3.2: How long have participants in the group EX been exercising regularly clustered by how
long they started seeing motivational text messages.

A Kendall's tau-b correlation was run to determine the relationship between how long EX
participants have been exercising regularly and how long they had started seeing motivational
text messages. There was a strong, positive association between how long they exercise and how
long they started seeing motivational text messages, which was statistically significant, tb =.602,
p =.001.

Group Not EX — Non-Regular Exercisers. This group is characterized by individuals that
typically only exercise occasionally or never exercise (Figure 3.1, point 1 and 2).

Most of the individuals have the intention to start exercising within a month (Figure 3.3), and
they started seeing motivational text messages mainly less than 6 months ago (Figure 3.3, points:
Less than 1 month ago, between 1 month and 3 months ago, and more than 3 months ago).

There was not a pattern regarding how long they started seeing motivational text messages
and their intention to start exercising (Figure 3.3), as confirmed by Kendall's tau-b correlation
test.

A Kendall's tau-b correlation was run to determine the relationship between how long Not
EX participants started seeing motivational text messages and their intention to exercise in the
next three months. There was an extremely weak, negative association between both variables,

which was not statistically significant, tb = -.007, p = .939.
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Are you thinking of starting exercise regularly in the next three
months?

Figure 3.3: Whether participants in the group Not EX are planning to start exercising regularly soon
clustered by how long they started seeing motivational text messages.

3.1.3.3 Motivational Text Messages — For What, Where, and When

The majority of the participants in both groups look for motivational text messages with the only
purpose of trying to boost their exercise motivation (Figure 3.4, A).

A considerable number of participants look for motivational text messages to try to boost
their exercise motivation, remind them of their exercise goals and the benefits of exercising
(Figure 3.4, ABC).

However, groups differ in their third main reason to look for motivational text messages. In
the Not EX group the third top reason to look for motivational text messages is to remind
participants of their exercise goals. In the EX group, the third top reason to look for motivational
text messages combine reasons B and A: remind participants of their exercise goals and try to

boost their exercise motivation.
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Figure 3.4: What are the main reasons for seeking motivational text messages in each group of
participants. A= To try to boost my exercise motivation, B= Because they remind me of my exercise
goals, C= Because they remind me of the benefits of exercising, D= Other.

Both groups visualize motivational text messages mainly on social media platforms and
online forums (Facebook, Youtube, Instagram, Twitter, Reddit). In the case of the Not EX group,
participants also reported to receive them from friends or family (Figure 3.5, AC).

In the case of EX participants, they also reported to receive motivational text messages in

apps and from friends and family (Figure 3.5, ABC).

groups
25 MEX
EX
»n 20
c
[
o
L
b=
g 15
‘5
g
c 10
=3
=
5
0

A AB AC ABC B BC C D BD
Where

Figure 3.5: Where participants usually see motivational text messages. A= Social media platforms
and online forums (Facebook, YouTube, Instagram, Twitter, Instagram, Reddit), B= Apps, C= Sent by
friends or family, D= Other.
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In total, two participants selected option D (Figure 3.5, D and BD) and reported finding

motivational text messages in the gym.

Individuals in the EX group, the regular exercisers, reported seeing motivational text

messages primarily before working out, and when they check social media (Figure 3.6, AB).

Individuals in the Not EX group, the non-regular exercisers, reported seeing motivational text

messages mainly when they check social media.
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Figure 3.6: When do participants usually see motivational text messages. A= When | check social
media, B= Before working out, C= After working out, D= When | miss the motivation to go exercising,

E= Other.

3.1.3.4 Text Messages Presented as Text-Only or Embedded in a Visual Presentation?

The majority of all participants (in groups EX and Not EX) usually see motivational text messages

presented as text-only, as well, as embedded in a visual presentation (Figure 3.7).
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Figure 3.7: How participants usually see motivational text messages presented.

In both groups, individuals tend to have a preference to visualize motivational text messages
presented as a "mix", sometimes as text-only and sometimes embedded in a visual presentation
(Figure 3.8).
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Figure 3.8: How participants prefer to see motivational text messages.

The vast majority of the participants indicated that an aesthetically appealing visual

presentation helps to instill a positive feeling relative to the text (Figure 3.9).
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Figure 3.9: Would you say that visualizing a motivational text message embedded in an aesthetically
appealing visual presentation helps to instill a positive feeling relative to the text?

Lastly, the visual presentation of a motivational text message was considered as being as
important as the textual content in both groups (Figure 3.10), and only a very small part of the
participants indicated that the visual presentation is more important for them than the textual
content (Figure 3.10).
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Figure 3.10: Would you say the visual presentation of a motivational text message is as important as
the textual content?
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3.1.3.5 Differences in The Types of Exercise Motivation

Following the different types of motivation individuals can have to perform a certain behavior,
according to self-determination theory [39, 134]), as well as previous findings related to exercise
motivation and predicting exercise adoption and exercise compliance among adults [127, 131,
145, 150], we measured the participants on their different types of exercise motivation, through
the BREQ-3 scale [103, 173]. The types and levels of motivation of the participants were then
compared to the results of published literature.

In self-determination theory [134], controlled and autonomous motivation designate the
"quality” of motivation and varies from low-self-determined to self-determined. The terms
amotivation, extrinsic motivation (from external factors to the activity), and intrinsic motivation
(from internal factors) designate the type of motivation present in individuals. Some of the
behavior regulatory styles of extrinsic motivation are considered controlled motivation (external
and introjected regulations) while the ones close to self-determined behaviors are already within
autonomous motivation (identified and integrated behavior regulations). Intrinsic motivation is
the prototype of self-determined motivation.

As expected, individuals in the EX group, present high levels of intrinsic motivation (Figure

3.11), as well as, extrinsic and autonomous motivation (Figure 3.12 and Figure 3.13).
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Figure 3.11: Histogram of intrinsic behavior regulation scores by groups.
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Figure 3.13: Histogram of identified behavior regulation scores by groups.

Moreover, these individuals also present low levels of amotivation (Figure 3.14), as well as
between small (external regulation) and medium levels (introjected regulation) of extrinsic and

controlled motivation (Table 3.1, Figure 3.15 and Figure 3.16).
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Figure 3.14: Histogram of amotivation scores by groups.

Table 3.1: The median for all types of exercise motivation (BREQ—3 scale, values from 0 to 4) in
EX and Not EX groups.

Amotivation  External Introjected  Identified Integrated Intrinsic
Not EX 2.00 2.25 2.62 2.50 2.25 2.25
EX .00 1.12 2.50 3.25 3.00 3.00

Individuals in the Not EX group tend to present medium levels of all types of exercise
motivation (Table 3.1), as we can see on Figure 3.14 (levels of amotivation), Figure 3.16 (external
regulation), Figure 3.15 (introjected regulation), Figure 3.13 (identified regulation), Figure 3.12
(integrated regulation), and Figure 3.11 (intrinsic regulation).

Comparison of Motivation Levels Between Groups. Statistical tests have confirmed that there
is significant differences between the levels of all types of behavior regulation, except in the
introjected regulation, between EX and Not EX groups.

The EX group present lower levels of amotivation, as well as external regulation, than the
Not EX group. The EX group present higher levels of extrinsic and autonomous motivation, as
well as intrinsic motivation than the Not EX group (Table 3.1).

These results are in line with what was observed in previous research works [127, 131, 145,
150]. Intrinsic and extrinsic as well as autonomous motivation is typically present in individuals

who regularly exercise.
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Figure 3.15: Histogram of introjected behavior regulation scores by groups.
groups
EX IEX
4 4
. 3 3
8 m
5 o
qg,, 2 2 3
@ o
o [(e]
£ 1 1 =
2 2
i 9
0 0
-1 -1

25 20 15 10 5 0 5 10 15 20 25

Figure 3.16: Histogram of external behavior regulation scores by groups.

Next, the results of the statistical tests that compared the levels of the different types of
motivation between each group are presented.

Amotivation. A Mann-Whitney U test was run to determine if there were differences in
amotivation score between EX and Not EX groups. Median amotivation score was statistically
significantly higher in Not EX (2.00) than in EX (0.00), U = 1540.500, z = -5.789, p = .001.



External Regulation. A Mann-Whitney U test was run to determine if there were differences
in external regulation score between EX and Not EX groups. External regulation scores for EX
(mean rank = 64.22) were statistically significantly lower than for Not EX (mean rank = 96.78),
U =1897.500, z = -4.463, p = .001.

Introjected Regulation. A Mann-Whitney U test was run to determine if there were
differences in introjected regulation score between EX and Not EX groups. Median introjected
regulation score for EX (2.63) and Not EX (2.50), was not statistically significantly different, U
= 3066.500, z = -.458, p = .647.

Identified Regulation. A Mann-Whitney U test was run to determine if there were differences
in identified regulation score between EX and Not EX groups. Identified regulation scores for
EX (mean rank = 101.41) were statistically significantly higher than for Not EX (mean rank =
59.59), U = 4872.500, z = 5.740, p = .001.

Integrated Regulation. A Mann-Whitney U test was run to determine if there were differences
in integrated regulation score between EX and Not EX groups. Integrated regulation scores for
EX (mean rank = 99.83) were statistically significantly higher than for Not EX (mean rank =
61.17), U = 4746.500, z = 5.300, p = .001.

Intrinsic Motivation. A Mann-Whitney U test was run to determine if there were differences
in integrated regulation score between EX and Not EX groups. Intrinsic regulations scores for
EX (mean rank = 97.93) were statistically significantly higher than for Not EX (mean rank =
63.07), U = 4594.500, z = 4.776, p = .001.

3.1.4 Discussion

Our exploratory surveys showed that individuals who exercise regularly and see motivational text
messages regularly (the EX group) use motivational text messages with the general purpose of
trying to boost their exercise motivation, as well as to remind themselves of their exercise goals,
and the benefits of exercising. Goal reminders have shown to help individuals continue to pursue
their goals [78, 125]. Reminders can also help to conscious valuing an activity what might help
to increase the identified behavior regulation [157] which is linked with the initial adoption of
exercise [150].

The regular exercisers reported they started exercising and started seeing motivational text
messages in a similar period of time, and statistical tests, showed a positive correlation between
both. This might suggest that this type of profile of individuals (regular exercisers) have been

using motivational text messages to strengthen their exercise motivation, and not that
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motivational text messages triggered a change of behavior. However, follow-up contact with this
population would be useful to confirm this finding.

Individuals in the group Not EX, non-regular exercisers, tend to look for motivational text
messages as a way to boost their exercise motivation. The assessment of the different types of
exercise motivation showed that this group of individuals tend to present similar levels of self-
determined and non-self determined exercise motivation, which might explain why there was no
change in their behavior. These individuals tend to present relatively medium levels of all types
of motivation (Table 3.1). They are not particularly demotivated or controlled and extrinsically
motivated, as well as not particularly intrinsically motivated.

This might suggest that, in general, if the individuals do not have high levels of self-
determined exercise motivation, the motivational text messages might not be enough to help
individuals start having regular exercise habits. A notable number of individuals who do not
exercise regularly reported seeing motivational text messages already more than three months
ago and less than six months ago.

Regarding the importance of the visual presentation, and in particular, the aesthetic appeal,
both groups presented the same opinions. Both tend to see motivational text messages presented
as text-only, as well as embedded in a visual presentation. Both prefer to see them in a mixed
way, sometimes as text and sometimes embedded in a visual presentation, and not only seeing
them as text-only or solely embedded in a visual presentation. However, we do not know why
they prefer to view motivational text messages presented in a mixed way. We suggest exploring
this question in future work.

It was found that, in both groups, participants felt that an aesthetically appealing visual
presentation helps instill a positive feeling regarding the textual content. This result can be seen
as being in line with HCI literature. Non instrumental qualities, such as aesthetically appealing,
can contribute to a positive user experience or general impression about a product [67, 70].
Regarding the importance of the visual presentation, the majority of the participants in both
groups reported that for them the visual presentation is as important as the textual content.
However, in our study, we did not explore why individuals say so. We suggest as future work, an

in-depth exploration about this topic.

3.1.5 Conclusions

We contribute to an initial understanding of why different profile of exercisers, regular and non-
regular, look for motivational text messages, how motivational text messages support exercise

motivation, and in general, what is the importance of an aesthetically appealing visual
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presentation. Activity trackers services should support motivational text messages presented as
text-only as well as with an appealing visual presentation. Using motivational messages that
remind their users of their goals, as well as the benefits of exercising, might help regular
exercisers engage with their service. On the other hand, future studies are needed to conduct
further research to understand how motivational text messages could match the needs of non-
regular exercisers, and thus hopefully help them to become regular exercisers.

3.2 Study 2: Aesthetic Pleasure and Short-term Exercise

Motivation

The primary research question of this study addressed the influence of aesthetic pleasure on the
motivating capability of motivational text messages on short-term exercise motivation. For this
purpose, a 3*3 factorial design was created where perceived motivating levels of the text
messages and the aesthetic pleasure of their visual presentation were manipulated. 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 the messages and
their aesthetic pleasure. Next, we report the results of both pre-studies, and then we describe the

main experiment.

3.2.1 Pre-study: Text Messages

A list of 26 text messages was collected from the Instagram account of the activity tracker
Runkeeper [129]. 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 [4]. 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 were

asked to assess the 26 messages following a 7-item Likert scale, ranging from extremely
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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 maximum = 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 sometimes, 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 motivating (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 as 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).

3.2.2 Pre-study: Aesthetic Pleasure

To create variation regarding the aesthetic pleasure, several visual presentations were created and
tested with 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
(out of the 18) randomly selected visual presentations. Visual presentations were presented one
at atime. The aesthetic pleasure was measured by applying the validated scale Aesthetic Pleasure
in Design [11]. 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
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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 3.2
presents the means scores of aesthetic pleasure and standard deviations obtained for each of the
visual stimuli selected, and Table 3.3 displays the correspondent visual presentations already with

the text messages applied in the main experiment.

Table 3.2: 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 3.3.

Mean (Standard deviation)

Ugly Al B1 c1
-1.93(148)  -1.89(1.62)  -0.90 (1.59)

Neutral A2 B2 C2
0.06 (1.36) 0.47 (1.31) 0.48 (1.37)

Beautiful A3 B3 Cc3
1.14 (1.17) 1.19 (1.30) 1.19 (1.27)

3.2.3 Main Experiment

The main goal of the experiment was to understand how 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 3.3 shows the pool of visual stimuli used in the main experiment. The visual
presentations were displayed to participants 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
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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.

Table 3.3: The pool of visual stimuli used in the experiment. Column A: slightly motivating
messages; Column B: neutral messages; Column C: moderately motivating messages. Row 1: ugly visual
presentations; Row 2: neutral visual presentations; Row 3: beautiful visual presentations.

A B C
1
Find your motivation
2 " o
Find your inspiration,
gear up and go.
What do you run
for?
3

Embrace

No matter what
your goals are, the
first step is to start,

the road in How did you move
front of you. today?

Procedure. One of the visual stimuli picked randomly from the pool was presented to the

participant. The participant was asked to assess this visual stimulus (visual quote) regarding
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aesthetic pleasure, using the validated scale Aesthetic Pleasure in Design [11], and its perception
about how motivating or demotivating he/she found the text message presented in a 7-point item
Likert scale. Next, the identified behavior regulation was measured using the BREQ-3 scale

[173], followed by some demographic questions.

3.2.4 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 motivational capability of textual messages (Table 3.4).

As we can see in Table 3.4, 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 3.4, row demotivating), we decided not to conduct statistical analysis on these
results and therefore discarded these results. A 2 x 3 factorial design was 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 3.4. The number of participants within each condition.

Aesthetic pleasure perception

Beautiful Neutral Ugly Total

Motivating 54 27 26 107
= 5

g 5% Neutral 50 84 127 261
£ S &
s 58
= o S

2 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 aesthetic pleasure on the continuous variable identified

behavior regulation, we ran a two-way ANOVA. However, due to the non-normal distribution
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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 [173]. 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 3.4, 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 differences 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
(beautiful = 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 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 3.4, 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.
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3.2.5 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 [93, 154, 156], more
recent studies have questioned these findings and did not always find a correlation between
aesthetics and usability [67, 71, 140]. 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 exploring the interaction effects between the perceived
motivating capability of the textual content and 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 study was due to its 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 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 [48].

3.2.6 Conclusion

Nowadays, it is quite common to encounter 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
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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. Further 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 to

understand how they can leverage healthy behavior changes.
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Text Message Design and Its Influence

on Aesthetic Pleasure Power

This chapter explores different ways of framing text messages and the impact of aesthetic pleasure

on their motivating capability.

4.1 Study 3: Positively Versus Negatively Framed Text

Messages and their influence on exercise motivation

The goal of this study was to explore how aesthetically appealing visual presentations impact the
motivating capability of positive-framed text messages in the context of physical activity.

The study focused on how alterations in the perception of beauty impact the assessment of
textual content. Since we were interested in the effect of perception, we were unable to confirm
before the start of the study whether the participants would perceive a certain visual presentation
as beautiful, neutral, or ugly, and thus assign them to conditions.

Therefore, participants started by being randomly assigned to one of the visual stimuli,
presented in Table 4.1 (to A.1, A.2, B.1, or B.2). After data analysis, participants that received
the stimulus A.1 or A.2 were assigned to condition a) no-aesthetics.

Participants who received the stimulus B.1 or B.2 were split considering their assessment of
aesthetic pleasure regarding the visual stimulus. Participants assigned to stimulus B.1 or B.2 who

assessed the visual presentation as positive regarding aesthetics were assigned to condition b)
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positive aesthetics, and participants who assessed the visual presentation as negative regarding
aesthetics were assigned to condition ¢) negative aesthetics.

The target population of this study was sedentary young adults. To reach the target
population, the survey started with a closed-ended screening question regarding exercise habits:
“Which statement best describes how often you exercise?” Participants were invited to participate
in the study if their answer was “I never exercise.” Individuals who reported doing some physical
activity were disqualified from the study.

Procedure and measurements. First, participants were asked to assess how motivating or
demotivating they found the message presented to them on a Likert-scale (7-point, from
extremely demotivating to extremely motivating).

Participants that received the stimulus B.1 or B.2 were after asked to assess the aesthetic
pleasure from the visual presentation using the Aesthetic Pleasure in Design scale [11].

Table 4.1: Stimuli used in the experiment.

A - POSITIVE FRAMED MESSAGES

A.1. When you are active, you burn a lot of calories. This can help you become more slender.

A.2. When you are active, you will be stronger and have better stamina, something to be proud
of!

B — POSITIVE FRAMED MESSAGES WITH AESTHETICS

When you are When you are
active, you will be active, you burn a
stronger and have lot of calories.

better stamina, This can help you
something to be become more

proud of! slender.
B.1. B.2.

Next, the identified behavior regulation in all cases of participants was measured using
BREQ-3 scale [103, 173], ending with demographic questions (age, gender, nationality,

education).
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Material. The messages used in the study were extracted from the appendices of a study by
Riet and colleagues [162] that investigated message-framing effects in the context of a tailored
intervention promoting physical activity.

In their study, the conclusions showed that gain-framed messages resulted in stronger
intentions to be physically active than loss-framed messages.

The visual presentations were created by us and were selected based on the results of
exploratory pre-studies (with between eight to eleven participants), where several different visual
presentations were presented to participants who were asked to assess the visual presentation
regarding aesthetic pleasure using the Aesthetic Pleasure in Design scale [11].

Participants. Participants were recruited using Amazon Mechanical Turk, and all of them
had a HIT (tasks) approval rate greater than 99%. Each participant was compensated with $0.40.
The time assigned to the task was 4 minutes, and participants took on average 76 seconds
(standard deviation = 61 seconds) to answer to the questionnaire. One hundred and nine
individuals passed the screening question by reporting that they never exercised, and thus were
invited to participate in the study. 109 sedentary adults participated in the experiment. Due to
nationality outside of the US, 12 individuals were disqualified from the study, leaving a total of

97 participants.

4.1.1 Results

Participants characterization. 38 of the participants were men (39 %) and 59 were women (61%).
The sample’s median age was 30 years (min. = 18, max. = 60). Around half of the participants
held a bachelor’s degree (51%) followed by 19% holding a graduate or professional degree. The
percentage of participants with an associate degree (11%) was the same as those who reported
having some college but no degree. Around 5% of the participants reported being high school
graduates (including equivalency). Only 2% held a Ph.D. and only 1% of the participants had less
than a high school degree.

Aesthetics assessment. In Figure 4.1 we show a histogram with the aesthetic pleasure
assessment values. The majority of the assessments of the visual presentation were positive or
negative, following the Aesthetic Pleasure in Design scale [11], with 0 being extremely ugly and

7 being extremely beautiful. Three conditions were created from the results.
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Figure 4.1: Histogram of aesthetics assessment scores.

Final conditions of the study. The three final conditions of the study were: (a) no-aesthetics
(text-only messages), (b) positive aesthetics, and (c) negative aesthetics. 51 participants were

assigned to condition (a), 27 to condition (b), and 19 to condition (c).

4.1.1.1 Research Questions

The main research question answered in this study was, “How do visual aesthetics influence the
motivating capability of positive-framed text-messages?” To answer this question, we divided it
into two sub-questions.

RQ1: Is there a difference in perceiving how motivating a positive-framed text message is
according to its visual presentation: (a) as text-only, (b) embedded in perceived aesthetically
appealing visual presentations, and (c) embedded in perceived aesthetically unappealing visual
presentations?

RQ2: Is there a difference in the impact of positive-framed text messages in the extrinsic
identified behavior regulation according to the message’s visual presentation: (a) as text-only, (b)
embedded in perceived aesthetically appealing visual presentations, and (c¢) embedded in

perceived aesthetically unappealing visual presentations?

4.1.1.2 Research Question 1 Results

To answer research question 1, in which there was an ordinal independent variable (with three
aesthetics categories), and an ordinal dependent variable (how motivating is the message,
measured on a 7-point Likert scale), a rank-based nonparametric Kruskal-Wallis H test was

conducted.
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A Kruskal-Wallis H test was performed to determine if there were differences in how the
message was perceived as motivating between three groups of participants that differed in their
levels of aesthetic pleasure: the “text-only visual presentation” (n=51), “positive aesthetics”
(n=27) and “negative aesthetics” (n=19) level groups.

Distributions of aesthetic pleasure scores were not similar for all groups, as assessed by visual
inspection of a boxplot (

Figure 4.2). The mean rank of aesthetic pleasure scores was not statistically significantly
different between groups, X?(2) = 0.033, p = .984.

Independent-Samples Kruskal-Wallis Test

above ?

3,00

2,00

How miotivating or demotivating do
you find the message presented

1,00

text-only positive aesthetics negative aesthetics

Figure 4.2: Distributions of aesthetic pleasure scores in each condition.

4.1.1.3 Research Question 2 Results

Question 2 investigated if there were statistically significant differences between three groups of
an independent variable (aesthetic pleasure) on a continuous dependent variable (extrinsic
identified behavior regulation following the scale BREQ-3 [103, 173]).

To test this, the Kruskal-Wallis H test, a rank-based nonparametric test, was carried out.

The Kruskal-Wallis H test was performed to determine if there were differences in extrinsic
identified behavior regulation score between three groups of participants with different aesthetic
pleasure: the “text-only,” “positive aesthetics,” and “negative aesthetics” level groups.

Distribution of extrinsic identified regulation was similar for all groups, as assessed by visual
inspection of a boxplot (

Figure 4.3).
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Median extrinsic identified regulation scores were not statistically significantly different
between groups, X?(2) = 2.245, p = .325.

Independent-Samples Kruskal-Wallis Test

4,007 -1 -1

3,00

2,00

1,00

extrinsicidentifiedregulation

0,00 T
text-only positive aesthetics negative aesthetics

Figure 4.3: Distributions of extrinsic identified behavior regulation scores in each condition.

4.1.2 Discussion, Limitations, and Conclusion

Visual aesthetics (the beauty or pleasing appearance of things) can influence users’ perception of
product attributes, such as usability [156]. However, while nowadays many people see
motivational text messages embedded in a visual presentation [23, 31], HCI studies related to
motivational text messages have not studied the impact of the visual aesthetics dimension on the
motivating capability of motivational text messages. This study was focused on studying the
impact of the perception of beauty and ugliness on the motivating capability of positive-framed
text messages in the context of physical activity.

Results showed that, independently of perceiving a visual presentation as beautiful or ugly,
the visual aesthetics did not impact subjects’ assessment of positive-framed text messages’
motivating capacities. Moreover, perceiving a visual presentation as beautiful or ugly also did not
change the motivating capability of positive-framed text messages presented as text-only in the
extrinsic identified behavior regulation [157]. These results were not expected due to the positive
effects reported by studies regarding the influence of visual aesthetics in the general evaluation
of products [99, 141, 155].

The main limitation of the study was the nature of studying perception; it was not possible to

assign the subjects of the study to all defined conditions beforehand, since we did not know who
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or how many participants would perceive a visual presentation as beautiful or ugly. Therefore,
participants were assigned to conditions only in the data analysis. Another significant limitation
was the number of participants on each condition, which researchers could not fully control.

In conclusion, according to our study, aesthetically appealing visual presentations do not
impact the perceived motivating capability of positive-framed messages directly. Assuming users
of activity tracking services would be looking for a boost of extra motivation, the presence of
aesthetically appealing visual presentations would not impact their perception regarding how
motivating the text messages are. The development of the textual content in this scenario is a
crucial part of a product feature focused on providing motivational text messages to impact the
exercise motivation of individuals. On the other hand, it remains undetermined as to whether
aesthetic appeal can help activity tracking services, in terms of engaging their users with this kind
of feature. In other words, it is possible that aesthetic appeal can help to instigate a positive feeling
regarding the text over time. Regarding future work, we note that this study did not explore the
impact of using imagery as background in the visual presentations of motivational text messages,
it may be that imagery (as part of the visual dimension of the visual presentation of motivational

text messages) has an impact in exercise motivation.

4.2 Study 4. Self-Liberating Text Messages

In this study, we contribute with an online experiment in which individuals received messages
over several days to understand whether the perception of aesthetic pleasure improves the
motivating capability of encouraging text messages in the short-term. We finish by discussing
our results and implications for the design of digital mHealth tools focused on delivering text
messages.

We designed a 5-day online experiment to explore and compare how differences in the visual
presentation of motivational text messages influence the motivational power of the textual
content. We compared text-only presentations against typographic presentations. Moreover, we
were particularly interested in examining the influence of the perception of aesthetic pleasure
from text presentation in the motivational capability of the textual content of the message.

We specifically investigated the following research questions:

RQ1: Is there a difference in how motivating is perceived a text message between text-only
and typographic presentations?

RQ?2: Is there a difference in how motivating is perceived a text message based on aesthetic

pleasure (from its presentation)?
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RQ3: Is there a difference in short-term exercise motivation (identified behavior regulation)
amongst individuals who perceived on average [negative | neutral | positive] aesthetic pleasure

five days after a text-based message intervention?

4.2.1 Methods

To answer to research question one, we started by designing five stimuli for each condition, text-
only and typographic compositions. Figure 4.4 and Figure 4.5 illustrate the visual stimuli created
for each visual presentation condition. Text messages used in the visual stimuli were developed
by Vries and et al. [165, 167], assessed as slightly motivating and derived from transtheoretical
model of behavior change [165].

Table 4.2 characterize and presents the specificities of text messages (textual content).
The visual presentations were specifically created for this experiment.

You can and will The hardest thing is
achieve your fitness always starting, you
goals! can do this!

This will get easier Decide today to do Today is the day to
the more you do it. some exercise. get moving and get
Keep at it! healthy.

Figure 4.4: The five visual stimuli of the condition text-only.
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The hardest
thing is always
starting, you
can do this!

THIS WILL GET

EASIER THE MORE Decide today to
YOU DO IT. do some exercise.

KEEP AT IT!

Today is the day
to get moving
and get healthy.

Figure 4.5: The five stimuli of the condition typographic presentations.

In the text-only condition, all text messages were embedded in a black background, and this
condition worked as a control group. As opposite, the visual presentations in condition
typographic compositions varied regarding background colors, typefaces, and typefaces styles.

Each participant was randomly assigned to one of the conditions. Each day each participant
was exposed to a visual stimulus randomly picked from the visual stimuli pool of the condition
assigned to him/her, and that has not been presented to the participant in previous days. We
recruited 50 participants through the crowdsourcing platform Prolific (www.prolific.ac). Some
studies have shown that Prolific platform has a more honest audience compared to other relatively
popular platforms, such as Amazon Mechanical Turk [120, 121]. A particular feature of this

platform is that it requires a minimum compensation of five pounds per hour to participants.
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Table 4.2: Characteristics of the textual content of the text messages applied (coded as self-
liberating/committing yourself following the transtheoretical model of behavior change). Figure derived
from Vries [165] page 124.

Process

Self-Liberation/Committing yourself (SEL)

Brief Definition

The choice and commitment to change in being physical active and also believe in it.

Full Definition
SEL is a process that helps individuals in their choice and commitment to be physical active and their believe to stay

active.

Practical Definition
Encourage the subject to make (and keep) promises, plans, and commitments to yourself to be active on short term

(mostly behavioral process and a bit cognitive process)

Perspectives

To start/trigger the process: messages that instigate you to make a commitment (to someone/yourself) or set a
goal for exercise or messages that drive you to accept responsibility for starting to exercise. To advance the process:
messages that help and remind you of your commitment (to someone/yourself) or your goal for exercise. To

distinguish: Perspective is usually on a short-term goal.

Inclusion

Start exercise: keywords like that say “goal” or “commitment”; Keep exercising: “don’t give up”, “you can do it”,

“stay motivated” etc. or paraphrases of this.

Exclusion

Sentences where the “don’t give up” and others are just ‘added’ and not the main topic

Example of Inclusion

“Don’t give up, you can do it”; “Keep it up!”; “Keep going”

Example of Exclusion

“Don’t give up, you're dreams about to come true” - would fit better in the process reinforcement
management/rewarding yourself because of the (future) reward being the most important part of the message;
“Get up and do it” - it contains no commitment of promise, so it fits better in the process stimulus

control/reminding yourself.
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At the beginning of the study, it was explained to participants: a) the general goal of the study,
b) how many days the full experiment would take, and ¢) how much they would be compensated
by participating in each day of the study (Table 4.3). Lastly, the bonus they would receive if they
participated in the five days of the study (£1.50).

Participants were screened by nationality (the United Kingdom) using the platform. Like
what Prolific platform announces in its website about what is the percentage of participants
typically dropping out in longitudinal studies (between 0 and 50%), we had a rate of 48% of
participants dropping out over the days (most of them in the second day, 34%). In the end, on the
fifth day, we had a total of 26 participants, which data was analyzed.

Table 4.3: What was measured and how much was paid in each day of the experiment.

Days Time Assigned Payment
Day 1 5 min £0.501
- Prolific ID

- BREQ-3 [103, 173] (assess types of exercise motivation)
- x1 stimulus (copy message, assess how motivating the message is, aesthetic pleasure design scale [11])

Day 2 2 min £0.252

- Prolific ID

- x1 stimulus (copy message, assess how motivating the message is, aesthetic pleasure)
- Demographic questions (exercise habits, messages view frequency)

Day 3 2 min £0.25

- Prolific ID

- x1 stimulus (copy message, assess how motivating the message is, aesthetic pleasure)
- Demographic questions (gender, nationality)

Day 4 2 min £0.25
- Prolific ID
- x1 stimulus (copy message, assess how motivating the message is, aesthetic pleasure)

Day 5 5 min £0.50 + £1.50 bonus

- Prolific ID

- x1 stimulus (copy message, assess how motivating the message is, aesthetic pleasure)
- BREQ-3 (assess types of exercise motivation)

1correspondent to six pounds per hour; 2 correspondent to seven pounds and half per hour
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4.2.2 Results

The majority of the participants were female (Table 4.4, line gender). Participants were between
21 and 48 years old, and the number of participants in each age group was relatively similar
(Table 4.4, line Age).

Regarding education, 39% of the participants had a bachelor's degree, followed by 19% that
was high school graduate and 42% other education levels (Table 4.4, line Education).

Participants had different exercise habits, ranging mainly between doing exercise in a while
and ""very often ** (more than three times a week) (Table 4.4, line Exercise Habits).

More than half of the participants reported sometimes seeing motivational text messages
(58%) (Table 4.4, line Messages frequency).

Table 4.4: Participants characterization.

Gender
22 female (85%), 4 male (15%)

Age
min 21, max 48, mean ~33, median 31
10 21-29, 8 30-39, 8 40-48

Education
2 less than high school, 5 high school graduate includes equivalency), 4 some college no degree, 1
associate’s degree, 10 bachelor’s degree, 4 graduate or professional degree

Exercise habits
2 never exercise, 5 once in a while, 4 once a week, 5 twice a week, 4 three times a week, 6 more than three
times a week

Frequency of seeing messages
6 never, 4, rarely, 15 sometimes, 1 frequently

4.2.2.1 How Motivating Is Perceived a Message in Text-only Vs. Typographic

Presentations

To determine if there are differences between text-only and visual presentations on the perception
of how motivating is a text message (research question 1), we run the rank-based nonparametric
Mann-Whitney U test. The control condition C (text-only presentation) had 12 participants, and
the condition A (aesthetic/visual presentations) had 14.

Distributions of the perception of how motivating are the messages for text-only and

aesthetics/visual presentations were relatively similar, as assessed by visual inspection (
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Figure 4.6).

How motivating is the messages' score was not statistically significantly different between
text-only presentations (Mdn= 3) and aesthetics/visual presentations (Mdn= 2), U= 110.500, z=
1.499, p=.176 using an exact sampling distribution for U.

Conditions

S0 N=1a N=12 5,00
Mean Rank=11 61 Mean Rank=15 71

4,00~ 00
2,00 2,00
0,00 0,00

8,0 G0 40 20 0.0 20 40 &0 4.0
Frequency Frequency

Figure 4.6: Mann-Whitney U test (frequencies). Condition A corresponds to aesthetic/typographic
presentations. Condition C corresponds to text-only presentation.

4.2.2.2 How Motivating is Perceived a Text Message Based on Aesthetic pleasure

To answer to research question two, we started by categorizing participants' scores of perceived
aesthetic (measured through the scale Aesthetic Pleasure in Design [11]) in three general levels
of aesthetic pleasure: negative, neutral, and positive.

(The negative level encompassed the scores between 1 and 3.4; The neutral level included
the scores between 3.5 and 4.4; The positive level contained the scores between 4.5 and 7).

We run a Kruskal-Wallis H test to understand whether the perception about how motivating
messages are, measured using an ordinal scale (a seven-point scale from "strongly agree" to
"strongly disagree"), differed following the perception of aesthetic pleasure levels: negative (n=
7), neutral (n=9), positive (n= 10).

Distributions of how motivating messages are perceived scores were not similar for all groups (
Figure 4.7).

The mean ranks of how motivating messages scores are were not statistically significantly
different between groups, x? (2)= 3.415, p=.181.
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Figure 4.7: Distributions of how motivating messages were perceived following the aesthetic
pleasure levels.

4.2.2.3 The Influence of Aesthetic Pleasure in Exercise Motivation

The goal of research question three was to understand whether there was a difference in identified
behavior regulation within each aesthetic pleasure level before and after the intervention of five
days.

For each aesthetic pleasure level, we run a Wilcoxon signed-rank test to determine if there
was a median difference in participants' exercise motivation before and after the five days of
seeing the text messages.

Negative Aesthetic Pleasure Level. Of the 7 participants in the negative aesthetic pleasure group, the
aesthetic pleasure elicited an improvement in exercise motivation in three participants. It elicited a
diminishment in exercise motivation in three participants, and no alteration in one participant (
Figure 4.8).

A Wilcoxon signed-rank test determined that there was no statistically significant median
decrease in identified behavior regulation when subjects were subject to negative aesthetic
pleasure. (Pre-median= 4.50, post-median= 4.25) Z= .33, p =.739.
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Related-Samples Wilcoxon Signed Rank Test
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Figure 4.8: Differences between pre- and post-identified regulation within the negative aesthetic
pleasure level.

Neutral Aesthetic Pleasure Level. Of the 9 participants in the neutral aesthetic pleasure group, the
aesthetic pleasure elicited an improvement in exercise motivation in three participants. It elicited a
diminishment in exercise motivation in four participants, and no alteration in two participants (
Figure 4.9). A Wilcoxon-signed rank test determined that there was no statistically significant

median decrease in identified regulation before and after subjects were exposed to neutral

aesthetic pleasure. (Pre-median= 4.00, post-median= 3.75) Z= .51, p=.607.

Related-Samples Wilcoxon Signed Rank Test
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Figure 4.9: Differences between pre- and post-identified regulation within the neutral aesthetic
pleasure level.

Positive Aesthetic Pleasure Level. Of the 10 participants in the positive aesthetic pleasure

group, the aesthetic pleasure elicited an improvement in exercise motivation (identified
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regulation) in four participants. It elicited a diminishment in exercise motivation (identified
regulation) in two participants, and no alteration in four participants (Figure 4.10). A Wilcoxon-
signed rank test determined that there was no statistically significant median increase in identified
regulation before and after subjects were exposed to neutral aesthetic pleasure. (Pre-median=3.25
post-median= 3.50) Z= .76, p= 4.50.
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Figure 4.10: Differences between pre and post-identified regulation within the positive aesthetic
pleasure level.

4.2.3 Discussion, Limitations, and Conclusion

While is now quite common to find motivational text messages embedded in a visual layout, as
opposed to being presented "only" as body text, the influence of the visual layer (dimension) in
the motivating capability of the textual content is not clear. Our previous experiments focused on
the impact of aesthetic pleasure in the perception of how motivating is a text message found that
there was no immediate effect on the motivating capability of the textual content of a motivational
message [48-50].

In this study, we explored whether the same results were found when the individuals are
exposed to visual stimuli over several days. The results found were similar to our previous studies.
No influence could be found of aesthetic pleasure levels on the motivating capability of the
messages. Messages were not perceived as more motivating when the visual presentation was
assessed as positive regarding aesthetic pleasure, or less motivating when the visual presentation

was assessed as negative.
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We point as main limitations of this study, the small number of participants in each condition;
The study may be gender-biased due to the underrepresentation, in terms of number, of men; It
might happen that the context of the experiment itself may not reproduce well enough the
conditions/context where and when usually individuals look for motivational text messages;
Lastly, as we have as independent variable, the perception (of aesthetic pleasure), we cannot
define a priori the number of people who would fall in the levels negative, neutral or positive
aesthetic pleasure levels. For the design of digital apps, e-health apps focused on text messages,
our results show the fact of a visual presentation (based on typographic compositions, not using
images as background) being perceived as aesthetically appealing or unappealing do not influence
the motivating capability of the text.

4.3 Study 5: Competence-focused Messages and the Number
of Steps over Three Weeks

This study discusses how aesthetic pleasure influences the impact of competence-focused text
messages on intrinsic motivation. The investigation is built upon the self-determination theory
framework—specifically, on its mini-theory cognitive evaluation theory (CET) [133]. CET’s
primary concern is how events in the social environment (i.e., rewards, feedback, and other
external events) impact intrinsic motivation. Specifically, this chapter addresses two major issues:
(a) how aesthetic pleasure influences how motivating competence-focused text messages are
perceived as being, and (b) how aesthetic pleasure influences the impact of text competence-
focused messages in intrinsic exercise motivation. We finish by interpreting and translating the
results to determine their meaning with respect to activity tracker services or digital apps that

deliver encouraging text messages to their users.

4.3.1 Method

First, we conducted a pilot study to classify a list of text messages in terms of conveying
competence (to use in the two central studies of the research). Next, we conducted the first main
study, an online quasi-experiment, to understand the immediate effect of aesthetic pleasure on
how motivating text messages are perceived as being. We then conducted a four-week short-
longitudinal study to examine whether aesthetic pleasure influences the impact of text messages

on intrinsic motivation over time, and on the number of steps.
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4.3.2 Pilot Study: Classification of Text Messages

We gathered a list of 30 text messages from Instagram user @runkeeper, which is the account of
the activity tracker service Runkeeper. We started with the most recent post, then continued back
until we had identified thirty encouraging text messages. We then launched an online survey,
recruiting 150 participants through the Prolific platform [120, 121]. Participants were pre-
screened by nationality (UK). For participating in our study, the individuals received a monetary
reward corresponding to £7.80 per hour. (The time assigned to the task was three minutes, for
which participants received £0.39 in compensation.)

After agreeing to be part of the study, the participants began by assessing two messages
(selected randomly from the full pool and displayed one at a time) regarding perceived
competence, using an adapted version of the perceived competence for exercising regularly scale
[122]. The scale contained four items. The beginning of the items (e.g., "'l feel...", "l am able...")
was replaced by "This message makes me feel...". For example, "l feel confident in my ability to
exercise regularly." was changed to "This message makes me feel confident in my ability to
exercise regularly." Next, participants were asked three closed-ended questions related to
individuals' characterizations: their gender, age, and exercise habits. Each participant assessed

two messages, which created a total of 10 trials.

4.3.2.1 Results (Pilot Study: Classification of Text Messages)

As stated preciously, 150 individuals participated in this study. A total of 75% of the subjects
were female (Table 4.6, page 80). Participants' ages ranged between 18 and 72 years old
(mean~37, SD~13). The vast majority of the participants (79%) were in their 20s through 40s
(Table 4.6, page 80).

The individuals in our sample showed a diversified pattern of exercise habits (Table 4.6, page
80). Overall, we can categorize all exercise patterns into four general major sub-groups: (a) do
not exercise (I never exercise = 5%), (b) exercise irregularly (once in a while = 32%), (c) exercise
regularly and moderately (once a week + twice a week = 31%), and (d) exercise regularly and
intensively (three times a week + more than three times a week = 32%).

Each of the 30 text messages gathered from the Instagram page of the Runkeeper activity
tracker service (Table 4.5) was assessed, on average, 10 times. The vast majority of Cronbach's
alphas were higher than 0.9 (Table 4.5), which indicates, in general, a high level of internal
consistency for our adapted scale. The lower Cronbach’s alpha obtained was 0.7. The text

messages with an overall average assessment of competence score with a standard deviation
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higher than 1.44 were excluded from the message selection process in stages 2 and 3

(strikethrough messages in (Table 4.5).

Table 4.5. The averages (M), standard deviations (SD), and Cronbach's alphas (o) for all assessed
text messages following an adapted version of the scale of perceived competence for exercising regularly
(with 0 indicating extremely “not at all true” and 6 indicating “very true”). The strikethrough text
messages did not pass the requirements to be considered for selection for stages 2 or 3 (present an SD

higher than 1.44).

M SD o Message (ID)

4.25 .80 .83  Strength comes from the things you once thought you
couldn’t. @)

4.20 1.00 .94 Strive for progress not perfection. (2

4.15 1.08 .96 Start where you are. Use what you have. Do what you can. ()

4,12 1.23 .97 We are what we repeatedly do. Excellence, then, is not an act,
but a habit. (4)

4.10 1.55 98 Good-habitstake timepatience,and-hard-werk: (s)

4.07 1.70 98 Yeuwdonthavoto-bothobostorfusthaveto-shvotovous
best ()

3.77 1.08 .79 All great achievements require time. ()

3.75 1.19 .96 Ifit doesn’t challenge you, it won’t change you. ()

3.63 1.68 .96

3.50 1.96 .90

3.50 1.56 .92

3.50 1.67 96  Whenyou-want-to-quit—rememberyour-dreams- (12)

3.47 1.56 90  We are what we repeatedly-do. (13)

3.35 1.44 .95 The moments that challenge us the most define us. (14)

3.33 0.99 .71 Just keep on going. You are doing this for yourself and
nobody else! @s)

3.32 1.23 .88 When you cross the finish line, no matter how slow or fast, it
will change your life forever. (e)

3.27 1.07 .88 Be stronger than your excuses. @7

3.25 1.48 92 Fhewayto-getstarted-isto-guit-telkingand-begin-doing-as)

3.25 2.37 .98 Den’tfearmovingslowlyforward—fearstandingstil—uo)
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3.17 1.74 96 Idon’tknow-iflcan;-butltrust-thatlwill: (20)

3.12 1.59 96 Lifeisforparticipating;-notforspectating: (21)

3.00 1.41 .93 Believe in your potential even if you haven’t seen the results.
(22)

3.00 1.24 .96  All progress takes place outside the comfort zone. (23)

2.90 1.62 .96 : “re-tired: : - (24)

2.90 1.74 95 Wecanalways-go-atittle further, pusha-litte-harder-and-last
atittle-longer- (25)

2.82 1.27 .95 A goal is just an awesome way to force growth on yourself. (26)

2.75 1.87 97 Faith is taking the first step, even when vou don’t sce the
whele-staircase- (27)

2.67 2.09 .97  Persistance-can-change fallure-into-extraordinany: (2s)

2.42 1.40 .94 Do or do not. There is no try. (29)

2.15 1.03 .90 You must expect great things of yourself before you can do
them. o)

4.3.3 Main Study 1: Online Quasi-Experiment

The main goal of this study was to examine interaction effects between competence-focused text
messages and aesthetic pleasure, namely: (1) to verify whether stronger aesthetic pleasure (from
the visual presentation of perceived competence-focused messages) would create a difference in
the perception of how motivating a text message is; (2) to verify whether there are interaction
effects between (several levels of perceived) competence-focused text messages and (perceived
levels of) aesthetic pleasure. This examination would be relevant to understanding the extent to
which aesthetic pleasure can affect text content perception; (3) if we found that aesthetic pleasure
had an impact on the perception of how motivating a message is, whether this immediate impact
extended to intrinsic motivation.

We designed an online quasi-experiment with one independent variable and one marker
variable. The independent variable was competence-focused text messages and had three levels:
low, neutral, and high. The six text messages employed (two in each level) were selected from
the assessment of text messages from stage 1 (Table 4.5, page 76). The marker variable was
aesthetic pleasure (levels: ugly, impartial, beautiful). To increase the chances of producing a

visual presentation that matched participants' visual preferences, we first assessed participants’
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text design preferences (Figure 4.11 ). Only after that did we present a visual stimulus
corresponding to their selected visual preferences.

The text design preferences were assessed following the order: text alignment (left or center),
font family (serif, sans, slab, or script) [24], text caps (lowercase, uppercase), and color scheme
(elegant, decorative, bold, or modern) (Adobe Spark’s color palette [25]) (Figure 4.11). (Within
each text design feature, the corresponding options were shown in random order).

After text design preferences were assessed, participants were randomly assigned to one
condition and then to one message (out of a total of two) within that condition. The pool of
messages in the condition of low competence-focused messages consisted of the text messages
(IDs) (29) and (30) (the two messages with the lowest average) of Table 4.5, page 76. In this
table, we can also see the pool of messages selected for the neutral (Messages I1Ds (22) and (23),
both with a mean = 3.00) and high (message IDs (1) and (2), with a mean = 4.25 and 4.20
respectively) competence-focused message conditions. All options for text design preferences
with the possibility of being randomly assigned to one of two messages in each text condition
created a total of 768 manually created visual stimuli.

Through the platform Prolific, we recruited 500 individuals to participate in the study.
Individuals were screened by nationality (UK) and by participation in previous studies (not
participated). Each participant received a monetary reward of £0.39 (corresponding to £7.80 per
hour; the time assigned to complete the survey was three minutes). The study began by having
participants select their text design preferences. This was followed by the presentation of a
personalized visual stimulus (constituting of a text message and a visual text presentation). Next,
participants were asked to assess how motivating or demotivating the presented text message was,
and to assess aesthetic pleasure in terms of the text aesthetics presented (scale [11]). Lastly, the
participants’ intrinsic motivation (scale BREQ-3 [173]) was measured and participants were

asked to indicate their age, gender, and exercise habits.
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TEXT ALIGNMENT (1)

a Leftaligned b Center aligned

FONT FAMILY (2)

l 1 1 l
Loremipsum Loremipsum Laemipsum Lorem wpSum
dolor sitamet, dolor sitamet, dolor sit amet dolor Sit awet,
consectetuer conseetuer consectetuer consectetuer
adipiscing elit, adipiscing elit, adipiscing elit adipiscing elit,
sed diam. sed diam. sed diam sed diam,

a typeface b typeface C typeface d typeface

TEXT CAPS (3)

L orem ipsum LOREM IPSUM
dolor sit amet, DOLOR SIT AME T,
consectetuer CONSECTETUER
adipiscing elit ADIPISCINGELI T,
ey SED DIAM .

a lowercase b uppercase

COLOR SCHEME (4)
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Figure 4.11. The scheme shows how text design preferences were assessed. First, users selected
which text alignment they preferred (1). Next, considering their text alignment choice, they assessed their
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preferred font family (2). For example, in the present scheme, the user would have selected left-aligned,
which led to their viewing the text in the selection of the font family (2) left-aligned. In terms of text caps
selection (3), the users also saw their previous choices reflected in terms of how the text was presented.
In the scheme, for example, we can see in point (3) that the user had selected left-aligned text in (1) and
serif typefaces in (2). Finally, in the color scheme selection (4), the previous choices had no influence. In
other words, all users saw the same visual presentations.

4.3.4 Results (Main Study 1: Online Quasi-Experiment)

A total of 500 individuals were recruited to participate in the online quasi-experiment. Most
participants were female (66%, Table 4.6, below). The mean age was = 38 years old, with a
standard deviation of = 13 years old. Most participants' age ranged between 20 and 49 years old.
Almost one-third of the participants reported engaging in exercise irregularly (once in a while =
29%), followed by 21% of participants who reported engaging in exercise regularly and very
often (more than three times a week = 21%) (Table 4.6).

Table 4.6. Descriptive characteristics of the study groups in each stage, and percentage of
participants in each study.

Characteristic Percent in pilot Percent in Percent in
study main study 1 main study 2
Gender
Female 75% 66% 81%
Male 25% 34% 19%
Age group
18-19 2% 1% 0%
20-29 31% 34% 27%
30-39 28% 25% 40%
40-49 20% 21% 25%
50-59 11% 12% 6%
60-69 6% 5% 2%
>70 2% 2% 0%

Exercise Habits

| never exercise 5% 8% 8%
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Once in a while 32% 29% 23%

Once a week 12% 14% 6%
Twice a week 19% 13% 13%
Three times a week 19% 15% 23%
More than three times a week 13% 21% 27%

150 500 48

Number of Participants

Next, we show the percentage of participants in terms of their text design preferences. As we
can see, in Table 4.7, it seems that, in general, there was no clear preference regarding text
alignment. On the other hand, it appears that there was a preference for sans font-families,

lowercase text-caps, and bright colors (bold color-scheme (¢)) among the participants.

Table 4.7. Text design preferences among participants.

Text Alignment (1)
Left Aligned (a) Centered (b)
56% 44%

Font-Family (2)

Serif (a) Sans (b) Slab (c) Handwriting (d)
27% 48% 23% 2%

Text Caps (3)

Lowercase (a) Uppercase (b)

88% 12%

Color Scheme (4)
Elegant (a) Decorative (b) Bold (c) Modern (d)
12% 21% 55% 12%
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Over half of the participants perceived the personalized visual presentation of the text
message presented to them as positive (59%) (beautiful), 24% as unfavorable (ugly), and 17% as

neutral (impartial) (Table 4.8, below).

Table 4.8. Number of participants per level of aesthetic pleasure and level of competence-focused

messages.

Aesthetic Competence-Focused Messages Total
Pleasure

Low Neutral High
Ugly 42 43 36 121
Impartial 36 30 21 87
Beautiful 87 93 112 292
Total 165 166 169 500

4.3.4.1 How aesthetic pleasure influences how motivating a competence-focused text

message is perceived as being

Determining the effect that competence-focused messages have on how motivating a text
message is perceived as being (an ordinal variable) depends on the level of the aesthetic pleasure.
Thus, we ran a nonparametric equivalent to the factorial ANOVA. To do this, we applied an
aligned-rank-transform analysis to the data following the process described by Wobbrock and
colleagues (CHI'11) [174].

There was a statistically significant interaction between competence-focused messages and
aesthetic pleasure in terms of how motivating a text message is perceived as being, F(4, 491) =
3.508, p = .008, partial n2 = .028. Subsequently, we conducted a cross-factor pairwise
comparison running a Kruskal-Wallis H test followed by pairwise comparison results using
Dunn's (1964) procedure with a Bonferroni correction for multiple comparisons. Adjusted p-
values are presented.

As illustrated in Figure 4.12, this post hoc analysis revealed statistically significant
differences in scores within low-competence messages between the beautiful (mean rank =
246.81) and ugly (mean rank = 129.68) (p = .001) aesthetic pleasure levels, as well as in scores
within neutral-competence messages between the beautiful (mean rank = 321.06) and ugly (mean

rank = 205.71) (p = .001) perceived aesthetic levels.
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Nevertheless, there was no significant differences between the ugly (mean rank = 247.90)
and impartial (mean rank = 240.76) (p = 1.00) aesthetic levels in high-competence messages. As
well as, no significant differences between the ugly and beautiful (mean rank = 287.50) (p = 1.00)
aesthetic levels in high-competence messages, and between the impartial and beautiful aesthetic

levels in high competence messages (p = 1.00).

Estimated Marginal Means of text_score

45 [h Aesthetic_Pleasure_levels
) N ugly
: . impartial
I beautiful
40 v

30

Estimated Marginal Means

low neutral high

Figure 4.12. The effects of aesthetic pleasure at each level of text-competence messages. The squares
indicate significant differences between each other within each level of competence-focused messages.
For example, within the low level of messages, the differences between ugly and beautiful levels were

statistically significant.

4.3.4.2 How aesthetic pleasure influences the power of a competence-focused text

message on intrinsic motivation

Next, we determined whether the immediate effect that competence-focused messages have on
intrinsic motivation (continuous variable) depends on the levels of aesthetic pleasure. The data
were not normally distributed, as assessed by Shapiro-Wilk's test (p<.05). Therefore, we ran a
nonparametric equivalent to the factorial ANOVA (following the procedures by Wobbrock et al.
[174]).

The interaction effect between levels of competence-focused messages and levels of aesthetic
pleasure was not statistically significant, F(4,491) = 0.943, p = .439, partial 2 = .008. The main

effect of levels of competence-focused messages was not statistically significant (F(2,491) =
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0.102, p = .903, partial n2 = .000), nor was the main effect of aesthetic pleasure (F(2,491) =
2.527, p = .081, partial n2 = .010).

4.3.5 Main Study 2: Longitudinal Quasi-Experiment

As the main study two, we designed a short-term longitudinal quasi-experiment of four weeks to
investigate how aesthetic pleasure influences exercise motivation and exercise behavior over
time. Seventy-five subjects were recruited from the Prolific platform. Participants were screened
(using Prolific filters) for nationality (UK) and participation in one of our previous studies (no
participation), as well as for whether they currently owned an activity tracker excluding
smartwatches (e.g., Fitbit, Xiaomi Mi Band, Microsoft Band) (currently own an activity tracker).

The experiment had three conditions (text-only, aesthetics, and control) and 25 participants
were randomly assigned to each. The differences between each condition were in the visual
presentation of the text messages. In the text-only condition, the text messages were displayed as
body-text. In the aesthetics condition, the text messages were displayed embedded in a visual
presentation. Lastly, in the control condition, there was no manipulation of the text presentation,
and no text messages were presented.

On the first day of the study, we published, in Prolific, a call to participate in only our first
survey. We collected participants' Prolific IDs so that we could later invite the same individuals
to participate in the next inquiries (assessments). Each week, there were two time points of
intervention. On Mondays and Thursdays, we set up a study on Prolific, asking for participation
in a survey. Each survey (assessment) was active (accepting answers) until the last night (8 p.m.
Greenwich time) before the day when the next assessment would be launched (e.g., a Monday
call was active until 8 p.m. the following Wednesday). The individuals who did not participate in
the call stopped receiving calls to participate in the next calls (were dropped out). We ran the
study between January 6th and February 2nd of 2020.

The first and last assessments investigated different types of exercise motivation (extrinsic,
intrinsic, and lack of motivation) through the BREQ-3 scale [81, 173] under each study condition.
The first assessment served to create baseline measurements to later be compared to the
measurements of the last evaluation. Intrinsic motivation alone was also assessed in the second
assessment of the second week, to examine differences in intrinsic motivation (that text messages
may influence) in a middle-time point of intervention. All these measurements allowed us to
follow the evolution of the subjects’ intrinsic motivation in all conditions over the intervention

time.
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In the other assessments of the intervention, subjects in the text-only and aesthetics conditions
were exposed to a visual stimulus. The visual stimulus presented each time to each participant
was randomly chosen from a pool of stimuli, considering the condition the participant was in and
the visual stimuli already delivered to him/her. Each condition, contained a pool with a total of
six visual stimuli. After we provided all stimuli to participants from their corresponding pool, we
started the same process of visual stimuli selection using the same full pool. That is, during the
last week of the intervention, when it was time to deliver the seventh and eight stimuli to the
subjects, we delivered two visual stimuli that the participants had already received (repeated).

The visual presentations of the visual stimuli that were created for subjects in the aesthetics
condition followed the design text aesthetic preferences of the majority of the study participants
in the main study 1 (Table 4.7, page 81) (no preference regarding text alignment, fonts-sans, text
caps-lowercase, color scheme-bold). Characterization questions (exercise habits, age, and gender)
were posed to participants throughout several assessments (not all at once).

4.3.6 Results (Study 2: Longitudinal Quasi-Experiment)

We recruited 75 participants distributed equally among study’s three conditions. Over the four
weeks, 27 participants dropped from the study. We finished the study with 15 participants in the
aesthetics condition, 16 participants in the text-only condition, and 17 participants in the control
condition (48 participants in total).

The majority of participants were female (81%). The mean age was 36 years old, with a
standard deviation of = 10 years. Participants' ages ranged mainly between 20 and 49 years old (
Table 4.6, column three). The percentage of participants who did not have regular exercise habits
(31%) was lower than that in studies 1 and 2 (37% in both).

Table 4.9 shows participants' characterization in study 3 by condition. In all three conditions,
the majority of participants were female. Participants' ages varied mostly between 20 and 49 years
old in the three conditions. However, in the control condition, the larger group was between 40
and 49 years old (41%), while the larger groups in the text-only and aesthetics conditions were
between 30 and 39 years old (44% and 40%, respectively).

In general, we can observe, in Table 4.9, that the aesthetic condition tended to have more
individuals who do not exercise regularly (never exercise + once in a while = 46%) than the
control (30%) and text-only (19%) conditions. Nonetheless, in all conditions, although varying

in frequency, most of the participants reported exercising regularly.

85



4.3.6.1 Text Message Scores in the First Assessment

In our previous experiment, aesthetic pleasure did not influence the perception of how motivating
a high-competence focused text message is. In this new experiment, we used only positive
competence-focused text messages. We started by verifying whether this latest experiment

repeated the results of our previous experiment.

Table 4.9. Percentage of participants in each condition of study 3 following several descriptive
characteristics

Characteristic Conditions
Control Text-only Aesthetics
Gender
Female 82% 69% 93%
Male 18% 31% 7%
Age Group
20-29 18% 31% 33%
30-39 35% 44% 40%
40-49 41% 13% 20%
50-59 6% 6% 7%
60-69 0% 6% 0%

Exercise Habits

| never exercise 6% 6% 13%

Once in a while 24% 13% 33%

Once a week 6% 13% 0%

Twice a week 18% 12% 7%

Three times a week 23% 25% 20%

More than three times a 23% 31% 27%
week

To do this, we categorized the aesthetics mean scores of the first assessment of the experiment
in negative and positive aesthetics. (The only score value considered neutral was added to positive

aesthetics.)
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A Kruskal-Wallis H test was run to determine whether there were differences among the three
groups—text-only presentation, negative aesthetics, and positive aesthetics—in terms of the
scores regarding how motivating a text message is.

Distributions of the dependent variable scores were not similar for all groups, as assessed by
visual inspection of a boxplot (Figure 4.13, page 87). The mean rank scores were not statistically
significantly different between groups, x2(2) = 4.457, p = .108.

4.3.6.2 Baseline Motivation Comparison Among Groups

Before analyzing intrinsic motivation levels over the four weeks of the experiment, we compared
the baseline of the levels of controlled extrinsic motivation, autonomous extrinsic motivation, and
intrinsic motivation between groups to understand whether they were similar in terms of exercise

motivation profile.

Independent-Samples Kruskal-Wallis Test

ge_scores

=

w1lal_texts_messa

text-only negative positive
aesthetics aesthetics

conditions_first_assessment

Figure 4.13. Distribution of text message scores by condition in the first assessment.

The classification of aesthetic pleasure groups was done as per the following method. The
assessments of aesthetic pleasure over time of each participant were divided following the mean
of the aesthetic pleasure over time (of the eight assessments, two in each week) and their standard
deviation.

Negative means with a standard deviation of less than 1.4 were classified as negative

aesthetics. Correspondingly, positive means with a standard deviation of less than 1.4 were
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classified as positive aesthetics. Means with a standard deviation of higher than 1.4 were
classified as unstable perceived aesthetics.

This produced a total of five individuals in the unstable aesthetic pleasure over time group,
six individuals in the positive aesthetics group, and four individuals in the negative aesthetics
group.

Kruskal-Wallis H tests were run to determine whether there were differences in the types of
behavior regulation scores between the five groups: the control (n = 17), text-only (n = 16),
negative aesthetics (n = 4), positive aesthetics (n = 6), and unstable aesthetics (n = 5).

There were no outliers in all types of behavior regulations (amotivation, external, introjected,
identified, integrated, and intrinsic) as assessed by boxplots.

The distribution of all types of behavior regulation was the same across categories of the
groups variable (p > .05).

Overall, participants presented low levels of amotivation (median of all groups = 1.25), low
levels to neutral controlled extrinsic motivation (low levels of external regulation [Mdn = 1.63]
and neutral levels of introjected regulation [Mdn = 3.25]).

Moreover, there were slightly positive levels of autonomous extrinsic motivation (low
positive levels of identified regulations [Mdn = 3.63] and neutral levels of integrated regulation

[Mdn = 2.63]) and neutral levels of intrinsic behavior regulation (Mdn = 3.00).

4.3.6.3 Comparison of Intrinsic Motivation Over Time

Figure 4.14 shows the values for intrinsic motivation over time by group. We started by aiming
to run a two-way mixed ANOVA to understand whether intrinsic motivation changes over time
following the perception of aesthetic pleasure.

However, data were not normally distributed in all conditions, as assessed by Shapiro-Wilk's
test (p < .005). Consequently, we did not run the aimed test, and it was not possible to examine
whether there is an interaction between text presentations and time on intrinsic motivation.

Kruskal-Wallis H tests were run to examine whether there were differences in the
distributions of intrinsic motivation between groups at each time point, while a Related-Samples
Friedman's Two-Way Analysis of Variance by Ranks test was conducted to examine whether

there were differences in the distributions of intrinsic motivation over time.

88



Estimated Marginal Means of intrinsic

GROUPS
3,50 e = control
o A ! — text-only
— negative aesthetics
positive aesthetics
E // L unstable aesthetics
[F] ,//
= 3 =
= -
£
5 -
=
=
3
=250
E
=
7}
L
2,00
1 2 3
time

Figure 4.14. Intrinsic motivation over time by group.

Intrinsic Motivation Difference Between Groups in the First Assessment

A Kruskal-Wallis H test was conducted to determine whether there were differences in intrinsic
motivation scores in the first assessment between groups. Distributions of intrinsic motivation
scores were similar for all groups.

Median intrinsic motivation scores increased from unstable aesthetics (1.75), to negative
aesthetics (2.63), to control (3.00), to positive aesthetics (3.12), to text-only (3.25), but the
differences were not statistically significant, y2(4) = 5.851, p = .211.

Intrinsic Motivation Differences Between Groups in the Second Week

A Kruskal-Wallis H test was conducted to determine if there were differences in intrinsic
motivation scores in the second time-point (week 2, assessment 2) between groups.

Distributions of intrinsic motivation scores were not similar for all groups. The mean rank of
intrinsic motivation scores was not statistically significantly different between groups, y2(4) =
6.612, p = .158.

Intrinsic Motivation Differences Between Groups in the Fourth Week

A Kruskal-Wallis H test was conducted to determine if there were differences in intrinsic
motivation scores in the third time-point (week 4, assessment 2) between groups. Distributions

of intrinsic motivation scores were similar for all groups.
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Median intrinsic motivation scores increased from unstable aesthetics (1.75) to control (3.25),
to text-only (3.38), to negative aesthetics (3.50), to positive aesthetics (3.63), but the differences
were not statistically significant, y2(4) = 5.190, p = .268.

Intrinsic Motivation Differences Over Time

A Friedman test was run to determine whether there were differences in intrinsic motivation over
four weeks. Pairwise comparisons were performed (SPSS Statistics, 26) with a Bonferroni
correction for multiple comparisons.

Intrinsic motivation was statistically significantly different at the different time points during
the four week intervention, x2(2) = 12.863, p < .002.

Post hoc analysis revealed statistically significant differences in intrinsic motivation levels
from the first assessment (Mdn = 3.00) to mid-time-point (week 2) (Mdn = 3.38) and the first
assessment to third-time-point (week 4) (Mdn = 3.25) but not the mid-time-point to third-time-
point.

4.3.7 Pilot Study—Number of Steps Over Time

We received the physical activity tracked data from 15 participants, five in each condition. In the
aesthetics condition, three participants presented a negative average of aesthetic pleasure over
time, while two participants showed a constant positive average of aesthetic pleasure over time.
The overall average of aesthetic pleasure (in the aesthetics condition) between participants was
3.32 (neutral).

We note that due to the sample size (five individuals in each-condition), the results presented
in this pilot study should not be generalized to the population. This pilot study intends only to
provide a preliminary suggestion of the effect of aesthetic pleasure on exercise behavior.

Because none of the numbers of steps was near zero over time, we decided to analyze the
dependent variable (number of steps) as continuous. A Kruskal-Wallis H test was conducted to
determine whether the baseline of the number of steps differed based on the condition.
Distributions of the numbers of steps were similar for all conditions, as assessed by visual
inspection of a boxplot. The scores for the median number of steps were not statistically
significantly different between conditions (control = 7657, text-only = 9733, aesthetics = 4737),
$2(2) = 1.620, p = .445.

To determine whether the number of steps changed over time, depending on the text-

presentation condition (none, text-only, and neutral aesthetic pleasure), we conducted a two-way

90



mixed ANOVA. The between-subjects factor was the type of text presentation, while the within-
subjects factor was the time (number of steps in week 1, week 2, and week 3).

There were no outliers in the data, as assessed by inspection of a boxplot. The dependent
variable (number of steps) was normally distributed, as assessed by Shapiro-Wilk's test (p > .05).
There was homogeneity of variances, as assessed by Levene's test of homogeneity of variance (p
>.05). There was homogeneity of covariances, as assessed by Box's test of equality of covariance
matrices (p = .391). Mauchly's test of sphericity indicated that the assumption of sphericity was
met for the two-way interaction, ¥2(2) = 1.47, p =.479.
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Figure 4.15. Line graph showing the number of steps per week in each condition.

There was no statistically significant interaction between the intervention (type of text
presentation) and time on the number of steps per week (Figure 4.15), F(4,24) = 1.09, p = .383,
partial n2 = .154.

The main effect of time showed no statistically significant interaction in the mean number of
steps at different time points, F(2,24) = 2.070, p = .148, partial n2 = .147. The main effect of
conditions showed no statistically significant interaction in the mean number of steps at different
time points, F(2,12) = .49, p = .620, partial n2 = .077.
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4.3.8 Discussion

Our first experiment revealed that aesthetic pleasure could have an immediate positive impact on
how motivating a text message is perceived as being. However, its influence seems to be limited
by the quality of text messages. Low-quality text messages—in this context, low and neutral
competence-focused text messages—can be enhanced by perceived beautiful visual
presentations. Still, positive competence-focused text messages were not enhanced by perceived
beauty (aesthetic pleasure). Regarding the immediate influence of aesthetic pleasure on intrinsic
motivation, there was no direct influence of aesthetic pleasure on intrinsic motivation.

Our short-longitudinal study verified the effect of aesthetic pleasure on text message scores.
Data from the first assessment of this study showed that aesthetic pleasure did not influence how
motivating positive competence-focused text messages were perceived as being.

Regarding the effect of time and aesthetic pleasure over four weeks, the data analysis revealed
that exercise motivation profiles were similar across all groups. The interaction effect between
time and aesthetic pleasure could not be examined due to the particular characteristics of the data.
Aesthetic pleasure over time— negative, positive, or unstable (inconstant)—did not show an
effect on intrinsic motivation levels. Time influence analysis over time revealed—from the first
assessment to the second time point (to the end of the second week) —an influence on intrinsic
motivation, that was maintained in the third time-point (closed to the end of the fourth week). We
note that perhaps participants started to feel somehow controlled over the weeks, and that this, in
turn, might have undermined the effect of text messages and aesthetic pleasure. It also might
happen that the effect of text messages and aesthetic pleasure was not captured due to the small
sample size.

The number of steps also did not change significantly over time between the conditions text-
only, control, and aesthetics. However, we highlight significant limitations in this pilot study. The
small sample size does not allow us to generalize the findings. There are two profiles of aesthetic
pleasure over time among (the small number of) participants in the aesthetics group (negative and
positive between five participants). A future study is necessary—one with a more significant
overall sample size and a differentiation between aesthetic pleasure over time (i.e., positive,
negative, inconstant).

The positive influence of text messages (presented as text-only) found by other studies [26,
91, 125] on exercise motivation and behavior was not present in our investigation. A systematic
review [15] notes that, often, the development of text messages used in the studies lacks
specificity, which can explain differences between our results and those of other studies.

Furthermore, prior studies [26] that found significant changes in physical activity due to the text
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messaging intervention lacked a control group, which may have confounded the significant
changes in physical activity. In fact, in our study, time presented a significant positive effect on

intrinsic motivation.

4.3.8.1 Other Limitations

In general, a bias from using online crowdsourcing platforms might exist, for example, in terms
of the participants’ naivety. However, when compared to the (apparently) most popular platform.
Amazon Mechanical Turk, studies have shown that the Prolific platform shows better data quality
[121]. Participants also tend to be more naive and more engaged in the studies [121].

We also note that in the Prolific platform, there is an ethical concern, for example,
regarding rewards. Survey publishers must adhere to the requirement to provide a minimum
reward of £5 per hour. In study 1, study 2, and study 3, there is a potential gender bias. The results

might not reflect the attitudes of males.

4.3.9 Conclusion

Aesthetic pleasure can enhance our perception of low-quality text messages. However, it does
not seem to influence the motivational power of competence-focused text messages on regarding
intrinsic motivation. This means that design aesthetics can be used to enhance perceived low-
guality text messages.

Moreover, while design aesthetics would not influence individuals' perceptions of positive
competence-focused text messages, it also would not harm those perceptions. Therefore, activity
tracker services or digital apps that present text messages to individuals can use (personalized)
aesthetics to influence the impression of lower-quality text messages.

Summing up, a quasi-experiment with 500 participants revealed that aesthetic pleasure has a
small immediate effect on how motivating low- and neutral-competence-focused text messages
are perceived to be. Still, it has no impact on the perception of the motivation of high-competence-
focused messages. Regarding the small effect found, aesthetic pleasure changed participants'
perception of the level of motivation of low- and neutral-competence-focused messages. Still, it
was not able to influence participants' intrinsic motivation for exercise (enjoyment from doing
exercise). That is, it did not increase the (lack) of motivating power of low- and neutral-
competence focused messages.

A second study with 48 participants over four weeks, in which only high-competence-focused

messages were employed, showed that the influence of the messages was similar to intrinsic

93



motivation and independent of the variation of aesthetic pleasure over time. Overall, aesthetic

pleasure from visual quotes did not enhance the motivating potential of text messages.
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General Discussion and Conclusions

We started by uncovering why people view motivational text messages (Study 1: How do
Motivational Text Messages Promote Exercise Motivation: An Exploratory Study). Individuals
who exercise regularly reported viewing them to strengthen their exercise motivation and remind
them of their exercise goals and the benefits of exercising. Individuals who regularly seek
motivational text messages but who did not yet have exercise habits presented one main motive
to looking for motivational text messages: boosting their exercise motivation. The two groups—
which had the commonality of seeking motivational text messages but which differed in exercise
habits—presented significant differences in motivation for exercising. As described in the
literature, we found that the individuals who reported exercising regularly showed significantly
higher self-determined motivation types to exercise. These results suggest that the motives for
exercising might mediate the effectiveness of motivational text messages.

These results make us suspect that motivational text messages might support exercise
motivation to those who already present mainly self-determined motivation to exercise. However,
they are not necessarily able to trigger a behavior change in those who have less self-determined
motivation. Guided by this suspicion, we believed it could be worth examining the effect of
aesthetic pleasure not only on intrinsic motivation (linked to long-term exercise) but also on
extrinsic identified behavior regulation, linked to the early start of regular exercise [150].

Regarding the visual presentation of motivational text messages, both groups presented the
same results. Participants reported that an aesthetically appealing visual presentation helps to
instill a positive feeling regarding the textual content. Moreover, most participants consider the

visual presentation is as important as the textual content for them. Next, we designed a set of
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experiments to explore how aesthetic pleasure impacts motivational text messages' power. The
results of these experiments are summarized below. Next, we answer the study research

guestions.

Study 2: Messages with no classification
e Aesthetic pleasure did not strengthen the motivating capability of
perceived motivating and neutral text messages on (short-term) exercise

motivation.

Study 3: Positive framed messages
e Independent of perceiving a visual presentation as beautiful or ugly, the visual
aesthetics did not impact subjects’ assessment of positive-framed text messages'
motivating capacities.
e Perceiving a visual presentation as beautiful or ugly also did not change the
motivating capability of positive-framed text messages presented as text-only in

the extrinsic identified behavior regulation.

Study 4: Self-liberating messages
¢ No influence was found of aesthetic pleasure levels on the motivating capability
of the messages. Messages were not perceived as more motivating when the
visual presentation was assessed as positive regarding aesthetic pleasure, or less
motivating when the visual presentation was assessed as negative.
e The same results were found when the individuals were exposed to visual stimuli

over several days.

Study 5: Competence-focused messages
e Aesthetic pleasure enhanced the perception of low and neutral competence-
focused text messages.
e Still, it was not able to influence intrinsic motivation for exercising (enjoyment).
In other words, it did not increase the (lack) of motivating power of low- and

neutral competence-focused messages.
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e Aesthetic pleasure did not influence the motivational power of competence-
focused text messages on exercise enjoyment.

e Negative aesthetic pleasure did not harm the perception of positive
competence-focused text messages.

e The aesthetic pleasure from visual quotes did not enhance text messages'

motivating power over time (four weeks).

Keeping our studies’ main conclusions in mind, we will next recap research questions and answer

them jointly, then finish with a main conclusion for each of them.

RQ1: How does aesthetic pleasure impact the motivational capability of encouraging text
messages?

RQ1.1. Does positive aesthetic pleasure make the text messages more motivating?

RQ1.2. Does negative aesthetic pleasure make the text messages less motivating?

RQ1.3. Does the frame of the text messages influence the power of their aesthetic pleasure?

RQ2: Subsequently, how does a text message's perceived motivational capability influence

exercise motivation and enjoyment?

Our second study (3.2 Study 2: Aesthetic Pleasure and Short-term Exercise Motivation)
revealed that differences in aesthetic pleasure—beautiful, neutral, ugly— in visual quotes did not
affect the motivating capacity of perceived motivating and neutral text messages in exercise
motivation (extrinsic identified behavior regulation).

In our third study, we did not use text messages found on social media pages of commercial
activity trackers as in the first experiment. Instead, we explored positive-framed messages. The
results were similar. Aesthetic pleasure did not affect text messages in extrinsic identified
behavior regulation.

Moreover, the assessment of positive-framed text messages has not changed according to
aesthetic pleasure from the visual presentation.

In our fourth study (Study 4: Self-Liberating Text Messages), the participants received
messages classified as self-liberating, over five days. Although individuals were exposed to visual
stimuli over a more extended period than in the two other previous experiments, similar results
were found. Aesthetic pleasure did not show an effect on the motivating capability of the

messages in extrinsic identified behavior regulation (short-term exercise motivation).
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Our fifth and last study (Study 5: Competence-focused Messages and the Number of Steps
over Three Weeks), which classified messages by competence and exposed participants to visual
stimuli over four weeks, revealed that aesthetic pleasure could have an immediate positive impact
on how motivating a text message is perceived as being.

However, its influence seems to be limited by the quality of text messages. Low-quality text
messages—in this context, low and neutral competence-focused text messages—can be enhanced
by perceived beautiful visual presentations. Still, positive competence-focused text messages
were not enhanced by perceived beauty (aesthetic pleasure).

Aesthetic pleasure also did not show an effect on exercise enjoyment, and the number of steps
did not change significantly over the four weeks between the text-only, control, and aesthetics
conditions.

Ultimately, the evidence found in our studies shows that positive or negative aesthetic
pleasure does not necessarily change our perception of how motivating a text message is. While
aesthetic pleasure tended to not enhance our perception of how motivating a message is, negative
aesthetic pleasure did not negatively affect it.

Comparing the results of our last study to those of the others, we suspect that the own text
content structure might mediate the impact of aesthetic pleasure. However, more studies are
needed to reach a more precise conclusion.

Lastly, while in the last study aesthetic pleasure had a small effect on the perception of how
motivating a message is, similar to the other studies, aesthetic pleasure did not increase the
perception of enjoyment from exercise. In all related studies, aesthetic pleasure also did not

influence short-term exercise motivation.

5.1 Future Work

This research project, considered an early project exploring the influence of aesthetic pleasure on
visual quotes, left many future research possibilities. Some of them were the following.

Considering the experiments we conducted, the textual content characteristics might
influence whether aesthetic pleasure can influence the textual content motivating capacity. We
believe it would be interesting to investigate text messages' classification following the basic
needs of self-determination theory—specifically, competence and autonomy. As we have pointed
out in the literature review chapter, literature shows that there is still a lack of deep understanding
of how the textual content structure impacts a text message's efficacy.

Taking our results into account, self-determination theory—in particular, its cognitive

evaluation sub-theory—seems to be an appealing framework with which to work.
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The context in which messages are applied can also be an important variable to the results
we found. It might happen that in our online experiments, the individuals perceived the conditions
as being artificial or they somehow felt controlled, as they were being paid to participate in the
study. We suggest exploring the impact of aesthetic pleasure in scenarios perceived as being more
natural to the activity.

Our initial exploratory survey also revealed that motivational text messages seem to work to
support exercise motivation, but do not necessarily trigger a behavior change. It might be
enlightening to deeply explore how the needs of both groups (exercisers and non-exercisers who
seek motivational text messages) differ and how they impact the effectiveness of motivational
text messages on exercise motivation—in other words, to understand why people who seek
motivational text messages but who do not exercise regularly do not change exercise habits. What
needs are not being fulfilled among this profile of individuals? Can motivational text messages
help to suppress them?

5.2 Final Remarks

Our research project provides some clues regarding the influence of aesthetic pleasure from visual
quotes. In general, the perception of aesthetic pleasure did not enhance the motivating capability
of encouraging text messages. On the other hand, perceived ugly presentations did not diminish
the perception of how motivating a motivational text message is.

The textual content was classified following several frameworks. When messages were
classified following the cognitive evaluation theory, those messages were classified by perceived
competence, and an effect was found on low and neutral competence-focused text messages; They
were assessed as being more motivating. On the other hand, there was no effect on exercise
motivation.

Our results show that if a positive effect of aesthetic pleasure from visual quotes exists, this
effect can be quite dependent on the textual content's characteristics. On the other hand, our
research studies were carried out in lab conditions, which might have hidden positive effects that
aesthetic pleasure has in real-life contexts.

In conclusion, we found that aesthetically appealing visual presentations help to instill a
positive feeling regarding the textual content. Moreover, in some circumstances, aesthetic
pleasure can influence people's perception of an encouraging text message. However, whether
and how aesthetic pleasure influences textual content's motivating capability requires further

research.
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