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ABSTRACT 
Many people nowadays engage with motivational text messages 
embedded in a visual presentation. However, empirical studies of 
the impact of textual messages on users’ motivation to exercise 
have paid little attention to how their visual appeal impacts their 
motivational capacity. We conducted an online experiment to 
explore the impact of visual aesthetics on the motivational 
capacity of positively-framed textual messages. Participants were 
assigned to three conditions: positively-framed messages a) 
presented as text-only (no-aesthetics), b) presented with high 
visual appeal (beautiful), and c) presented with low visual appeal 
(ugly). Contrary to our expectations, the perceived visual appeal 
of a message show no impact on its motivational capacity in 
terms of how motivating it was perceived to be, nor on extrinsic 
identified behavior regulation. The implications of these results 
on the design of interactive systems, and physical activity 
trackers in particular, are discussed herein. 
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1 Introduction 
Many people nowadays engage with visual quotes – 
motivational text messages embedded in a visual presentation [2, 
4]. However, studies in Human-Computer Interaction related to 
the motivational capacity of text messages have paid little 
attention to this phenomenon. For instance, in the context of 
physical activity promotion, we found multiple studies focused 
on factors related to the development of textual content [6, 14, 
18, 19, 34] and its effectiveness in motivating individuals to 
increase their physical activity levels [3, 6] or their intention to 
exercise [21, 31], but none exploring how visual aesthetics 
impact the motivating capability of motivational text messages. 
Visual aesthetics, defined as the pleasurable appearance of things 
[28] or as an emotional aspect of user experience [10, 20], has 
long been an object of study in the Human-Computer Interaction 
field (HCI) [8, 9]. Research has found that visual aesthetics 
influence not only global judgments of product quality but also 
influences other perceived product qualities (e.g., perceived 
usability) [7]. Nonetheless, to our knowledge, no study in HCI 
has explored how visual aesthetics influences the motivational 
capacity of visual quotes. However, commercial activity tracking 
services such as Runkeeper have long exploited the role of visual 
aesthetics in the provision of motivational text messages mostly 
through social media channels (e.g., primarily Instagram, but 
also Facebook and Twitter). 
This paper explores the influence of visual aesthetics (i.e., 
beautiful, ugly and no visual presentation) on exercise 
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motivation, and particularly the extrinsically identified behavior 
regulation that is linked to the initial adoption of exercise [26]. 
We conducted an experiment with three conditions: positive-
framed messages presented as text-only, positive-framed 
messages within perceived beautiful visual presentations, and 
positive-framed messages within perceived ugly visual 
presentations. As opposed to what researchers expected, the 
perception of beauty or ugliness did not impact the motivating 
capability of positive-framed text messages. The results are 
discussed in the context of HCI focused on activity tracker 
services. 

2 Background 
Researchers have been exploring several factors in the 
development of motivational text messages in the context of 
physical activity, with the ultimate goal of having a better 
chance of stimulating behavioral change. For instance, 
researchers have studied gain- versus loss-framed messages [31], 
messages tailored to personality [32], gender [32], behavior 
change stages [33], self-efficacy [13], differences in the 
motivational capability of text messages created by experts and 
peers [34], and source credibility [11]. 
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 having a healthy behavior) can result in stronger intentions to 
be physically active than loss-framed messages (focused on the 
losses associated with unhealthy behavior) [31]. Messages are 
perceived as more or less motivating depending on personality 
traits such as openness, extraversion, and agreeableness, and 
gender also plays a role in how motivational text messages are 
perceived [32]. Motivational text messages are perceived as more 
motivating when individuals are in later stages of change [33] 
and can impact individuals’ beliefs as they relate to their ability 
to achieve their exercise goals (self-efficacy) [13]. Expert-
designed messages are more motivating to individuals in the 
earliest behavioral change stages, while peer-designed messages 
are perceived as more motivating to individuals that are in later 
behavioral change stages [34]. Positive-framed messages from a 
credible source can help to positively influence exercise 
intentions [11]. 
A recent early-stage study [30] found that motivational text 
messages can increase physical activity levels most likely due to 
their impact on the type of motivation linked to the initial 
adoption of exercise [26] (on extrinsic identified behavior 
regulation). In the study, which lasted one and a half months, 
participants, after being subject to intervention by motivational 
text messages, presented an increase in their extrinsically 
identified behavior regulation. Following the self-determination 
theory [22, 23], the extrinsic identified behavior regulation is 
characterized by being a behavior relatively self-determined. It 
refers to behaviors that derive from the conscious valuing of an 
activity in which the individual already identifies itself with a 
behavior’s value. However, the individual’s behavior is still 
extrinsically motivated because it is still instrumental. For 

example, the individual exercises to be healthy rather than being 
guided by the activity’s inherent interest (e.g. enjoyment). A 
systematic review concluded that identified behavior regulation 
could predict short-term exercise adherence [26]. 
On the other hand, the study of visual aesthetics in HCI, as 
defined as the beauty or pleasing appearance of things [28], is a 
non-instrumental quality of the user experience with a system 
[10] that can influence users’ perception about other product 
attributes (e.g. usability) [29]. Nonetheless, there are some 
inconsistencies in the findings, which is likely to happen due to 
differences in the study of beauty [7]. 
Research in the field of functional magnetic resonance imaging 
(fMRI) has also supported the claim that aesthetic experiences 
are not only associated with reflective thought, but also with 
affective responses [15, 20]. The aesthetic experience both 
informs and is a result of aesthetic emotions [25]. It is the 
generated positive affect that is thought to influence human 
cognitive processes [12, 20] and is “likely to spill over to other 
attributes” of the product [7, 20]. In other words, it is likely that 
when an individual perceives an object as beautiful, they will 
feel more positive in general (beauty leads to a positive 
emotional response). This positive affect, in turn, will make 
individuals perceive other attributes of a product more favorably. 
A similar effect has been shown (for example) in a study from 
Forgas and Bower [5] in which happy subjects formed more 
favorable impressions and made more positive judgments than 
sad subjects. 
Following the significant influence that visual aesthetics can 
have on the overall likeability of a product, researchers were 
particularly interested in exploring how visual aesthetics impact 
the motivating capability of the textual content of a motivational 
text message. 

3 Methods 
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 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) positive aesthetics, and participants who assessed 
the visual presentation as negative regarding aesthetics were 
assigned to condition c) negative aesthetics. 
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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 [1]. Next, the identified 
behavior regulation in all cases of participants was measured 

using BREQ-3 scale [17, 35], ending with demographic questions 
(age, gender, nationality, education). 
Material. The messages used in the study were extracted from 
the appendices of a study by Riet and colleagues [31] 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 author 1 of 
this paper 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 and participants were asked to assess the visual 
presentation regarding aesthetic pleasure using the Aesthetic 
Pleasure in Design scale [1]. 

Table 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 
 

B.1.  

 

B.2.  

 
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 of 76 seconds (standard deviation = 61 seconds) 
to answer to the questionnaire. Initially a total of 951 responses 
were recorded. One hundred and nine individuals passed the 
screening question by reporting that they never exercised, and 
thus were invited to participate in the study. 

4 RESULTS 
Participants characterization. 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. 38 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 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 [1], with 0 being 
extremely ugly and 7 being extremely beautiful. Three conditions 
were created from the results. 
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Figure 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 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 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.  
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 perceived aesthetic pleasure: the “text-only visual 
presentation” (n=51), “positive aesthetics” (n=27) and “negative 
aesthetics” (n=19) level groups. 
Distributions of perceived aesthetic pleasure scores were not 
similar for all groups, as assessed by visual inspection of a 
boxplot (Figure 2). The mean rank of perceived aesthetic pleasure 
scores was not statistically significantly different between 
groups, X2(2) = 0.033, p = .984. 

 

Figure 2:  Distributions of perceived aesthetic pleasure 
scores in each condition. 

4.1.2 Research Question 2 Results. Question 2 investigated if 
there were statistically significant differences between three 
groups of an independent variable (perceived aesthetic pleasure) 
on a continuous dependent variable (extrinsic identified behavior 
regulation following the scale BREQ-3 [17, 35]). 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 perceived 
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 3). 
Median extrinsic identified regulation scores were not 
statistically significantly different between groups, X2(2) = 2.245, 
p = .325. 

 

Figure 3:  Distributions of extrinsic identified behavior 
regulation scores in each condition. 

5 DISCUSSION, LIMITATIONS, AND 
CONCLUSION 

Visual aesthetics (the beauty or pleasing appearance of things) 
can influence users’ perception of product attributes, such as 
usability [29]. However, while nowadays many people see 
motivational text messages embedded in a visual presentation [2, 
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4], 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 [30]. 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 [16, 24, 27]. 
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 
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. 
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