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Abstract 

Due to increased availability of commercial self-tracking devices, the chance of purchasing a 

tool which does not comply to a users’ needs increases. The current study investigates how 

concepts of mindset, motivation, goals, self-compassion and self-presentation are associated in 

the domain of self-tracking. An online survey which consisted of several questionnaires 

examined these cognitive, and additional behaviour aspects, of self-trackers. Results showed 

that people with a fixed mindset are positively associated to controlled motivation, performance 

goals as well as mastery goals, and self-presentation, while possessing autonomous motivation 

and self-compassion is negatively associated. On the other hand, self-trackers with a growth 

mindset showed exact contradictory relationships. Moreover, a novel commitment scale is 

constructed and quantitative evidence for decreased commitment over time in self-tracking is 

demonstrated, which are suggested to consider in future research. In sum, these findings 

contribute to self-tracking knowledge which could be used to personalize devices while aiming 

to increase effectivity and user satisfaction.  
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1. Introduction 

Self-tracking is a hot topic these days. Due to advancements in technology, an increasing group 

of people are able to track their habits or behavioural patterns. Self-tracking is mainly related 

to gaining insights and improving oneself through the collection of personal data (Kersten - van 

Dijk, Beute, Westerink, & IJsselsteijn, 2015). In other words, self-tracking is the quantification 

of one’s body by means of assigning values to patterns or habits and analysing these values, 

while aiming for a healthy lifestyle by facilitating a long-term behaviour change. Imagine, you 

want to increase your physical activity throughout the day. You could use an application or 

wearable which counts the steps per day or the number of workouts per week. By using these 

technologies, you collect quantified information representing your behaviour and consequently 

you gain insight by analysing your behavioural patterns. These insights are able to increase your 

awareness (Fritz, Huang, Murphy, & Zimmermann, 2014; Hanci, Ruijten, Lacroix, Kersten - 

van Dijk, & IJsselsteijn, 2019; Rockmann & Gewald, 2018) and illustrate how to change your 

habits in order to reach your goal.   

A self-tracking technology on its own cannot change your behaviour; hence, goals and 

motivation are required in addition. Goals are ideas of the future or desired results that a person 

envisions, plans and commits to achieve. In other words, it is an observable and measurable end 

result that you intend to achieve or accomplish (Farber, 2012). For example, the goal in the 

previous example was increasing physical activity. To reach this goal, motivation is essential. 

Motivation is what drives a persons' behaviour, action and persistence, so a desire to act and 

move towards a specific goal (“Motivation,” n.d.). The motivation to increase physical activity 

can be health-related, like losing weight or trying to feel more energized.  

Furthermore, mindset can be of importance as well because goals and motivation of an 

individual are determined by one’s mindset (Cook et al., 2018; Haimovitz, Wormington, & 

Corpus, 2011; Puente-Díaz & Cavazos-Arroyo, 2017). A mindset is a set of implicit thoughts 

and beliefs people hold regarding their own abilities, and the origins of their abilities, that can 

shape the way people think, act, feel and react (Klein, 2016). In other words, mindsets influence 

how people perceive failure, how they think about personal characteristics, how successful they 

could become in life and can actively be altered by individuals. A mindset can be categorized 

into two types (i.e. fixed mindset or growth mindset), which influences many features in daily 

life (Dweck, 2006). A person with a fixed mindset believes that one’s qualities are inborn and 

unchangeable, whereas a person with a growth mindset thinks one’s abilities can be changed 

by continuously applying effort. Dweck (2006) argues that people can have different mindsets 
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about different topics in life, like sports, education and teaching, which was confirmed by a 

study of Orvidas, Burnette, & Russell (2018). For example, in the domain of education one’s 

mindset could be fixed while in sports one possesses a growth mindset, demonstrating that one’s 

thoughts and beliefs between education and sports can be dissimilar. Therefore, it is important 

to investigate how mindsets are established in the domain of self-tracking, and how these 

mindsets are related to self-tracking goals and motivation.  

Overall, the findings of this study could optimize the use of self-tracking applications or 

wearables. It is important to personalize those tools to one’s mindset and its corresponding 

goals or motivation, to adequately comply to the user’s needs. Self-tracking devices can provide 

benefits, like increasing awareness as described before. However, several unintended negative 

side-effects are established as well (Kersten - van Dijk et al., 2015), such as over-trusting data 

and cheating to meet the prefixed goal. These negative effects influence how users perceive and 

interact with the self-tracking devices. The positive and negative consequences of personalizing 

are related to behavioural as well as cognitive aspects of daily life and are often intertwined 

with each other. Additionally, personalization of tools serve their purpose more precisely and 

efficiently (Rapp & Cena, 2016), increase satisfaction and likelihood of positive consequences 

by tailoring goals or services targeted towards their needs (Asimakopoulos, Asimakopoulos, & 

Spillers, 2017).  As emphasized in the study of Hamari, Hassan, & Dias (2018), being able to 

distinguish between users based on their goals and motivations, “may help to more effectively 

target system features to individual users, increasing their adoption rates and the value 

individuals could draw from them” (p. 37), illustrating the importance of personalization of 

self-tracking technologies.  

 

1.1. Self-tracking 

In general, health is the most common domain for self-tracking. Although physical activity, 

mood, location, social media usage, productivity, and finances are also tracked by individuals 

with the support of wearables or applications (Kersten-van Dijk, Westerink, Beute, & 

IJsselsteijn, 2017). In this study, the focus will be on lifestyle behaviours, like exercising, sleep 

or addictions since these are most frequently tracked activities of commercial self-tracking tools 

(Fritz et al., 2014).  

A great variety of users exists in self-tracking. Lupton (2014) introduced five distinctive 

modes of self-tracking: private, pushed, communal, imposed and exploited self-tracking 

whereby these groups differ in self-determination. For example, a private self-tracker is 
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undertaken solely for personal reasons, whereby on the other hand imposed self-tracking is 

primarily for benefits of others like companies. A group of extreme self-trackers is assembled 

in the Quantified Self community who do not only create personalized data sets by collecting 

and analysing their personal lives with apps and wearables, they also share their developments 

and ideas of individualized medical treatments in online and real-life meetings (Gimpel, Nissen, 

& Gorlitz, 2013). Next to that, the purpose of self-tracking can differ as a group of people exists 

who performs self-tracking for interest purely, whereas another group aims to solve a personal 

problem related to medical purposes like a disease (Kupfer, Kehr, & Tiefenbeck, 2016). 

Personalized tracking becomes easier and easier these days, mainly due to the technical 

development and widely commercialized devices. Nowadays, many people are able to afford a 

Fitbit or Garmin activity tracker in the commercial stores as a consequence of a large 

availability in every price range. However, the growth of commercialized self-tracking devices 

increases the possibility of buying a device which does not fit your needs. Consequently, self-

tracking devices can trigger some unintended negative effects like excessive self-focus, 

cheating to comply to the technology used, over-trusting the collected data and feeling obliged 

towards certain goals (Kersten - van Dijk et al., 2015). Unintended effects are difficult to 

predict, because, according to Kersten – van Dijk et al. (2015) “Even though technologies may 

themselves be deterministic, their patterns of adoption and use are not” (p. 2), illustrating that 

although technologies can be designed with a specific purpose, to a certain degree a user still 

determines themselves how to use these technologies. As illustrated in this study, wearables are 

designed to collect a variety of personal information, however, due to the manner a self-tracker 

perceives and interacts with this information it can lead to excessive self-focus and over-trusting 

the collected data. Moreover, as the period of self-tracking elongates, activities may change and 

these new activities cannot always be tracked by the device whereby a discrepancy between 

activity and representation is evolved, leading to a decrease in commitment and motivation 

(Fritz et al., 2014). Consequently, people did not receive credit for their new untraceable 

activities which affected their enjoyment of the activity. For example, when people forgot their 

tracker, they perceive the exercise that was performed not as valuable because they fail to 

receive quantified feedback of their device.  

Next to triggering negative consequences, positive aspects of self-tracking are 

established as well. As mentioned in the first example, self-trackers can raise consciousness 

and awareness by providing quantified information to the user. Moreover, additional benefits 

are taking responsibility of one’s health, promoting intrapersonal competition, guidance for 

changing one’s behaviour and engaging users to make informed decisions by reflecting 
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quantified information (Hanci et al., 2019; Orji et al., 2018). To give an example, by providing 

quantified feedback to users, evidence is provided to expose hidden behavioural patterns and 

show accountability of their own health. Consequently, one can make informed decisions and 

are more likely to change their behaviour. Moreover, the study of Fritz et al. (2014) established 

that self-tracking devices provide immediate impact on one’s behaviour, as well as durable 

changes. For several people, the use of a self-tracking device contributes to a change in health 

and well-being. For instance, one person started running because of a Fitbit, lost weight and 

consequently was able to become more active in general. It supported the findings that “devices 

and their associated services were able to influence and provide support for activity awareness 

and increased activity” (p. 491).  

In sum, the rise of public availability of commercialized self-tracking devices introduce 

a collection of negative as well as positive outcomes. In order to increase the benefits of self-

tracking devices, it is important to establish how these devices could comply to the user’s needs.  

 

1.2. Mindsets 

The aforementioned consequences are related to the intertwined behavioural as well as 

cognitive aspects of daily life. These aspects can be influenced by the mindset of a person. In 

Dweck’s book Mindset: The New Psychology of Success (2006), she states that two types of 

mindsets can be distinguished from each other: a fixed mindset and a growth mindset. 

Individuals with a fixed mindset believe that their qualities are set the moment they were born, 

which creates the urgency to prove themselves over and over again. They think that one has a 

certain level of intelligence, personal traits are fixed, ability is most important and only a natural 

born talent can succeed in life. In contrast, a growth mindset states that a person’s qualities are 

characteristics that one can cultivate through effort and time: one’s level of intelligence can be 

improved, traits can be changed, and a person’s potential is unpredictable. They have a passion 

for stretching oneself and believe that with practice, training and focus on learning, everybody 

can learn and improve themselves.  

These mindsets explained by Dweck (2006) mainly concern differences on cognitive 

aspects, however mindsets differ in terms of behaviour as well. For example, the people with a 

fixed mindset avoid challenges and risks while people with a growth mindset actually seek 

challenges; the fixed-minded hide their deficiencies while growth-minded learn from them and 

improve themselves; fixed mindset perceives feedback as judgement of their abilities while a 

growth mindset perceives it as an opportunity to learn from. Therefore, individuals with a fixed 
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mindset are often considered nonlearners, because they instantly want to be flawless. They 

believe ability is something you have or do not have; it cannot be learned or improved. On the 

other hand, individuals with a growth mindset are labelled as learners, because they believe 

ability is something which can be learned and developed over time and through effort. These 

statements were confirmed in a study of Dweck & Master (2008), which demonstrated that 

students who had an growth mindset, showed more self-regulated learning, motivation, effort, 

less self-handicapping and higher grades. The ones with a fixed mindset focussed on looking 

smart, refused important opportunities if it might reveal deficiencies, believed achievement 

should flow naturally from ability with little effort and finally obtained lower grades. This 

shows the difference between learners and non-learners as stated before.  

Next to the educational domain, these different mindsets are also demonstrated in 

multiple other areas (Dweck, 2006). In sports, an individuals’ fixed mindset is linked to the 

believe that natural talents do not need effort, because they already own the ability of being 

superior to others. However, Dweck (2006) established that great athletes win games due to 

their mindset, not only due to their excellent physique. Because of the growth mindset of these 

athletes, they do not see themselves as a special person and natural talent, but they work hard 

for their goals and stretch beyond their abilities when they had to. Another example shows how 

mindsets differ between individuals in the area of parenting and teaching (Dweck, 2006). 

Parents with a fixed mindset are focused on praising children’s intelligence, which can actually 

harm children’s motivation and performance. To contrary, parents with a growth mindset are 

focussed on praising children’s effort, resulting in children experiencing the ambience to able 

to make mistakes and learn from them. The study of Haimovitz & Dweck (2017) confirms this 

relation between mindset and parenting. They demonstrated that parents with a growth mindset 

viewed failure as enhancing, as well as actively practicing this growth mindset by focussing 

more on learning and improving than on proving their ability, had children who practices a 

growth mindset as well. In the domain of teaching as investigated by Dweck (2006), teachers 

with a growth mindset focus on learning, show how much progress the student already made, 

constantly challenge and nurture the students, tell the truth to the students and provide tools to 

close the gap between the student’s current state and the one they want to achieve. Teachers 

with a fixed mindset focus only on results, praise results of their students, lower standards, think 

in stereotypes and treat students differently. 

Self-tracking devices can benefit from taking these different mindsets into account, as 

feedback and challenges are important aspects of self-tracking. A self-tracker with a growth 

mindset could benefit from challenges to develop and improve themselves, whereas a self-
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tracker with a fixed mindset would avoid these challenges because they dislike showing their 

deficiencies. The latter would profit more from feedback that praises their abilities, such as 

‘Congratulations, you achieved a new level and improved your skills’, instead of focussing on 

development, like ‘Make sure to keep applying effort over time and you will reach your goal’ 

which is beneficial for people with a growth mindset.  

Concluding, there is a growth and fixed mindset which have impact on different 

domains in one’s life. People with a growth mindset believe that their ability is flexible, 

applying effort is essential and one’s qualities can be improved over time with a continuous 

focus on learning. They love challenges, expose their deficiencies and improve them. People 

with a fixed mindset believe that one’s ability is carved in stone, ability is the most important 

and only natural talents exist. They prefer not to show their deficiencies and avoid challenging 

situations. 

 

1.3. Motivation 

Motivation is a concept which is highly relevant in the area of self-tracking, because people 

with a lack of motivation are less likely to start and continue the act of self-tracking. As 

mentioned before, motivation is crucial to reach a goal and is investigated frequently in the 

domain of self-tracking (Asimakopoulos et al., 2017; Hurst, Dittmar, Banerjee, & Bond, 2017). 

In this section, an overview is provided of how motivation is related to self-tracking and how 

this can be associated with a growth or fixed mindset.  

Motivation can differ substantially between users, because identical features can have 

different motivational influences on people. For example, reminders can be motivational for 

one user whereas feelings of frustration or annoyance can be triggered by others. Additionally, 

motivation can depend on individualistic and device-related factors. At first, personal 

motivation is required to overcome barriers related to adoption and long-term usage (Shih, Han, 

Poole, Rosson, & Carroll, 2015). For example, barriers related to remembering to wear the 

device and aesthetics were mainly applicable when adopting self-tracking, while challenges in 

data management and accuracy were relevant for long-term usage barriers. Several studies 

identified individual factors which influenced motivation of users in general. A study of 

Munson & Consolvo (2012) showed that next to personal tips and recommendations, other 

factors like goal-setting, self-monitoring, reminders and sharing activity are motivating as well. 

Furthermore, for an extreme group of self-trackers, namely the Quantified Selfers’, motivation 

was categorized into three main categories: to improve health, to maximize work performance, 
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and to find new life experiences (Choe, Lee, Lee, Pratt, & Kientz, 2014). For instance, tracking 

time spend on tasks to optimize efficiency or tracking one’s heart rate to observe which insights 

this might give. Overall, it is difficult to generalize the outcomes of self-tracking studies, 

because of a lack of a general framework to assess motivations of self-trackers. Hence, a Five-

Factor-Framework of Self-Tracking Motivations was developed by Gimpel, Nissen & Gorlitz 

(2013). It stated that motivations for self-triggered health-monitoring, are related to personal 

factors like self-entertainment, self-association, self-design, self-discipline and self-healing. 

Although the evaluation framework instrument was highly accurate, the researchers 

emphasized to consider individual aspects of motivation due to sustained individual differences 

to motivate users. Next to that, the study lacked generalizability because the sample consisted 

mainly of Quantified Selfers. The study of Kupfer, Kehr, & Tiefenbeck (2016) demonstrated 

this diversity perfectly in their classification of users. Five categories of self-trackers were 

established and associated with their corresponding motives: long-term users who collect data 

streams with no end date, goal-pursuing users who want to accomplish a specific goal in a 

limited time frame, problem-solving users who try to find the cause of their problem, short-

term users who want to get to know the system out of curiosity and sharing users who share 

their data for self-presentation and comparison. This illustrates the diversity of users in self-

tracking and the possibility to classify them in several categories. However, Quantified Selfers 

are still considered as an extreme group of trackers, hence their motivations cannot be linked to 

general self-trackers.  

Additionally, other studies investigated the motivating effect of self-tracking devices on 

being physically active. Users who decide to constantly wear a device, are more likely to 

incorporate it into their daily life and experience long-term advantages (Lin & Windasari, 

2018), which demonstrates that commitment to a device is an important aspects of motivation. 

A recent study identified eight affordances particularly salient in activity tracking apps to 

establish that, next to personal motivation, device-related aspects can influence motivations as 

well (Rockmann & Gewald, 2018). These affordances were self-monitoring, performance 

analysis, exercise guidance, rewards, social comparison, watching others, social recognition 

and self-presentation, illustrating that developing one’s competence and demonstrating this 

competence to others are motivational factors. For example, document information about sports 

activities or investigate how one is performing compared to others. In the study of 

Asimakopoulos, Asimakopoulos & Spillers (2017), results showed that apps and devices 

enhance motivation to be physically active. Motivation was influenced by the device showing 

if their goal was met, perceived improvements of mood, receiving tips and recommendations 
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from the device. Hence, this demonstrates that device related motivation can occur 

simultaneously with personal motivation and should not be seen as two separate motivations.   

To summarize, motivation in self-tracking is crucial and it depends on many personal 

and device-related factors which could co-exist simultaneously. For optimal motivation, the 

type of user should be linked with their corresponding goals, due to the fact of inadequacy of 

using one method to motivate all the types of users.  

 

1.3.1 Motivation and mindset 

As well as motivation being crucial for self-tracking, motivation is an aspect which is inherently 

correlated to the mindset of a person as motivation is primarily determined by one’s mindset, 

and this motivation can affect many aspects as illustrated subsequently. A study of Cook et al. 

(2018) investigated the impact of different mindset on the learning performance and personal 

motivation of a surgical task. Results demonstrated that individuals with a fixed mindset 

showed improvements on performance and task persistence. The individuals with a growth 

mindset were associated with improvements on speed, task motivation and mental effort.  

However, first it is important to establish how motivation will be examined in the 

current study. A well-established studied theory in field of motivation is the self-determination 

theory (SDT) (Ryan & Deci, 2000). It argues that people have different kinds of motivation, 

which can be driven by intrinsically rewarding experiences (i.e. intrinsic motivation) or external 

reasons (i.e. extrinsic motivation). For example, intrinsically driven people exercise because 

they think it is fun, while extrinsically driven persons exercise because they want to achieve a 

reward. A study of Clinkenbeard (2010) investigated the relation of intrinsic and extrinsic 

motivation for gifted students. Gifted students appear to obtain more intrinsic motivation, 

including internal focus of control and autonomy, compared to non-gifted students. Moreover, 

they stated that intrinsic motivation refers to people being in control of their life, such as having 

a sense of autonomy.  

Extrinsic motivation varies in degrees of autonomy, whereby the level of autonomy 

increases by internalization and integration of motivation. Internalization refers to taking in a 

value or regulation, and integration refers to the further transformation of that regulation into 

their own. To give an example, to increase autonomy at first a value should be internalized (e.g. 

believing being physically active is important for your health) and secondly that value should 

be integrated (e.g. consciously being more physically active, mainly for health purposes). 

Extrinsic motivation has four categories with different levels of autonomy. Ranging from least 

to most autonomous: externally regulated, introjected regulated, identified regulated and 
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integrated regulated (Deci, 2017; Ryan & Deci, 2000). Externally regulated behaviour is 

performed to satisfy an external demand or reward contingency, like trying to avoid 

punishment. Introjected regulated behaviour is not fully accepting a regulation as its own and 

is performed to avoid guilt or anxiety, or to attain pride. For example, when someone pressures 

you to do something. Identified regulation is when extrinsic motivation is regulated through 

internalization and identification. It reflects a conscious valuing of regulation, so that action is 

owned as personally important. For example, doing the dishes for your partner. Integrated 

regulation is when identified regulations are fully integrated to their character, but still serves 

another purpose than inherent enjoyment like required for intrinsic motivation, like trying to 

learn a new skill. An example of a fully intrinsically motivated behaviour is acquiring 

knowledge about a topic you are personally interested in. As seen in Figure 1, these motivations 

are conceptualized to lie on a continuum of nonself-determined, or non-autonomous, to self-

determined, or autonomous motivation.  

 

Figure 1. Motivational Types. Adapted from 'Self-determination theory and the facilitation of intrinsic motivation, social 

development, and well-being,' by R. Ryan and E. Deci. 2000, American Psychologist, 53, p.72. 

A study of Teixeira et al. (2012) categorized all these motivations into three categories: 

autonomous motivation which included intrinsic, integrated and identified regulation, 

controlled motivation which included introjected and external regulation, and amotivation. 

Results showed that autonomous forms of motivation were positively related to exercise 

behaviour, while results for controlled motivation were mixed and no association was found 

between amotivation and exercise. Only autonomous motivation was predictive of long-term 

exercise behaviour, which demonstrates that having autonomy increases commitment to long-

term exercise behaviour. Introjected regulation was found to be most maladaptive to exercise, 

and identified regulation was the best correlated to exercise. This illustrates that believing a 

value is important actually creates a negative relation with exercise, whereas taking this value 

into one’s own system is a better predictor of exercise. Furthermore, a meta-analysis 

demonstrated that autonomous motivation was more strongly related to physical activity than 
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controlled motivation (Owen, Smith, Lubans, Ng, & Lonsdale, 2014). However, the strength of 

these effects was still moderate to weak.   

These types of motivation can be linked to the domain of self-tracking. For instance, 

extrinsic motivation would be performing self-tracking to receive rewards from your device, 

whereas intrinsic motivation of self-trackers is associated to feelings of joy (Attig & Franke, 

2018). A study of Hurst et al. (2017) established that guilt relating to exercise behaviour has 

negative associations for body image and demonstrated that people feel guilty if they do not 

exercise. As this guilt is associated to introjected motivation, for self-trackers introjected 

motivation could be to avoid guilt from not tracking or not complying to their weekly exercise 

standards.  

When aiming to associate these motivations of self-tracking to mindsets, it is important 

to examine how these mindsets relate to autonomous and controlled motivation in other 

domains. In the educational domain, the study of Haimovitz et al. (2011) showed that a fixed 

mindset by students resulted in a decline of intrinsic motivation over the academic year, 

whereas growth minded students maintained their intrinsic motivation. Intrinsic motivation is 

often more dominant in students who have an growth mindset than a fixed mindset, because 

they enjoy learning and mastering new skills (P’Pool, 2012). So, due to the characteristic of a 

growth mindset that induces enjoyment in learning, people with a growth mindset inherently 

obtain more intrinsic motivation than fixed minded people who do not perceive the enjoyment 

of developing themselves. Furthermore, in the sports domain, a study showed that fixed minded 

individuals will not enhance intrinsic motivation, whereas the beliefs of a growth minded person 

will increase intrinsic motivation (Wang, Liu, Lochbaum, & Stevenson, 2009). In sum, these 

studies illustrated the association between growth mindset and autonomous motivation, and 

fixed mindset and controlled motivation. Therefore, it is hypothesized that: 

H1  Growth mindset relates positively to autonomous motivation and negatively to 

controlled motivation. 

H2  Fixed mindset relates positively to controlled motivation and negatively to autonomous 

motivation. 

 

1.4. Goals 

As discussed earlier, motivation plays a crucial role in determining how self-trackers interact 

with their devices. However, “the end goal of motivational design is commonly not the mere 

motivation but the accomplishment of a level of behavioural change [..] goals, for example, 
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differ with regards to their defining attributes such as difficulty and specificity” as stated by 

Hamari et al., (2018, p. 37). In this section, it will be discussed how goals are related to self-

tracking and how these can be associated with a growth or fixed mindset. 

The quotation of Hamari et al. (2018) illustrates how important goals are in the domain 

of self-tracking and how they differ between individuals. They stated that people who focus on 

specific outcomes instead of enjoying the process, thus having highly specific goals, obtain 

more motivation from emphasis on outcomes whereas people focussing on the process, having 

less specific goals, collect motivation by feedback message about their development. This 

finding shows how different aspects of goals can vary between people and interact with one’s 

motivation. Moreover, goals can also influence how people interact with self-tracking devices. 

For example, someone who uses self-tracking as documentation of their runs only uses the 

device to save information such as the running speed, whereas a person who aims to reach a 

goal such as behaviour change will use the device frequently to analyse the collected 

information and investigate, possibly combined with other data, how to alter their behavioural 

patterns (Rooksby, Rost, Morrison, & Chalmers, 2014). Furthermore, many self-trackers 

preserve the default goals and used them as personal daily targets (Fritz et al., 2014; Sjöklint, 

Constantiou, & Trier, 2015). Several individuals even alter their own personal goals to be able 

to comply to the prefixed device goals, because the self-tracking device failed to measure their 

sophisticated fitness practices.  

This difference between users’ goals and tracking styles is described by a study of 

Rooksby, Rost, Morrison, & Chalmers (2014). For instance, a directive style is mainly goal-

driven, a documentary style is for data collection of habits or activities, a diagnostic style is to 

find relations between items, a collecting style is to pursue badges and a fetishized style is 

because of pure interest in the technology. Furthermore, the level of expertise and experience 

can alter between users. The study of Rapp & Cena (2016) showed that naïve users are less 

goal-driven compared to experienced users. Naïve users do not have specific objectives and do 

not know how the device could help them to achieve potential goals. Goals appear to be most 

effective when they are important to the individual, are realistic, show progress and are related 

to positive feedback (Munson & Consolvo, 2012). These findings confirm the importance of 

personalization of self-tracking tools.  

Concluding, user characteristics concerning tracking styles and level of expertise 

influence their goals in self-tracking. Goals can influence motivational aspects and one’s 

interaction with devices. Similar to motivation, goals are also influenced by the mindset of a 

person.  
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1.4.1. Goals and mindset 

Goals of a person, independent of the related domain, are determined by their mindset (Leggett 

& Dweck, 1988). Their growth or fixed mindset orient people directly toward a goal, because 

goals influence the affective, behavioural and cognitive reactions of individuals (VandeWalle, 

1997).  

To assess these goals, a widely studied theory in the field of goal theory, namely the 

achievement goal theory (AGT), will be used. This theory states that one can have mastery 

goals whereby individuals focus on development of competences for themselves, or one can 

have performance goals whereby individuals focus on demonstration of competences to others 

(Elliot & McGregor, 2001). One’s competence can be distinguished by valence, namely it can 

be a positive and desirable possibility (e.g. approaching success), or a negative and undesirable 

possibility (e.g. avoiding failure). Positive valence is referred to as the approach dimension, 

whereas negative valence is labelled as the avoiding dimension. Combined with goal 

orientation, it creates a 2 x 2 framework and the corresponding goal dimensions are: a mastery-

approach goal (e.g. when aiming to gain and develop a competence), a performance-approach 

goal (e.g. when demonstrating a competence to others), mastery-avoidance goal (e.g. when 

actively avoiding learning failures or skill decline) and finally a performance-avoidance goal 

(e.g. when avoiding situations whereby one has to show their deficiencies and thus could be 

judged) (Elliot & Murayama, 2008; Pahljina-Reinić & Kolić-Vehovec, 2017). In general, 

mastery goals are beneficial for enjoyment and involvement while performance goals are 

beneficial for achievement (Pahljina-Reinić & Kolić-Vehovec, 2017).  

These mastery and performance goals could be associated with the domain of self-

tracking as well. For instance, a mastery goal in self-tracking could be related to trying to 

develop a new habit like preparing a homemade lunch for every day. A performance goal could 

be running the marathon or participating in another event to show others your competences. 

Literature about goal orientations based on the AGT is limited in the domain of self-tracking. 

A study of Hamari et al., (2018) investigated how goal foci, orientation and attributes are related 

to Quantified Selfers. Results showed that the goal foci should be outcome-focussed, because 

Quantified Selfers obtain more support from technological features like performance 

visualization and activity reports. Goal orientation is associated with mastery-goals due to 

precise, continuous measures of performance which are required to evaluate one’s process. 

Specific goal attributes are positively associated with Quantified Selfers, because it provides 

feedback suitable to regulate goal-setting and behaviour. This shows how different goal-related 

concepts can be of importance. However, Quantified Selfers are an extreme group, and thus 
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should not be generalized to the average users in self-tracking (Choe et al., 2014).  Therefore, 

additional research is required to establish how these mastery and performance goals are 

associated with regular self-trackers.  

 When aiming to associate these goals of regular self-tracking to mindset, initially it 

should be investigated how these mastery and performance goals relate to mindset in other 

domains. In early work of Leggett & Dweck (1988) is specified how individuals' implicit 

theories orient them toward particular goals. They showed in several domains, such as 

intellectual achievement and social interaction, that a growth mindset was related to mastery 

goals and a fixed mindset to performance goals. Moreover, in education, the more students 

obtained an fixed theory of their intelligence, the lower the mastery-approach goal striving is 

(De Castella & Byrne, 2015). A study of Lou & Noels (2016) investigated how this relationship 

is established in the domain of language learning. People with the growth mindset were more 

likely to set mastery goals than people with a fixed mindset. Explicitly, growth minded 

individuals were more likely to obtain mastery-approach goals and fixed minded people were 

more likely to strive towards performance-approach goals in de area of creative skill 

development (Puente-Díaz & Cavazos-Arroyo, 2017). Furthermore, a study of Wang, Liu, 

Lochbaum, & Stevenson (2009) investigated the relation of mindset and goals in the sports-

related area. Results showed that regardless of levels of perceived competence, a growth 

mindset leads to adoption of mastery goals and in turn predicted intrinsic motivation. 

Additionally, they established that a fixed mindset predicts performance goals. 

Concluding, it is demonstrated in multiple domains that mastery goals are associated to 

a growth mindset and performance goals to a fixed mindset. Therefore, hypothesized is that: 

H3  Growth mindset relates positively to mastery goals and negatively to performance 

goals. 

H4  Fixed mindset relates positively to performance goals and negatively to mastery goals. 

 

1.4.2. Goals and motivation 

Goals and motivation are intertwined in each situation; a goal without motivation will not be 

reached and motivation without a goal does not have any purpose. Evidently, literature shows 

a predictable association between AGT and SDT. Studies showed that intrinsic motivation was 

predictive for learning goal orientation, while extrinsic motivation was predictive for 

performance goal orientation (Elliot & Murayama, 2008; Janke & Dickhäuser, 2019), of which 

results were replicated across the domain of education, work and sports.  Next to that, taking 
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the spectrum of autonomy into account, the study of Gorozidis & Papaioannou (2016) 

established that performance goals were context dependent and related to controlled motivation, 

not to autonomous motivation. For instance, the study illustrated that performance-oriented 

teachers might engage in training for external reasons to comply with external demands or 

feelings of pressure. Moreover, mastery goals appear to be a predictor for autonomous 

motivation, because mastery-oriented teachers are more likely to participate out of pleasure and 

own interest, irrespective of the circumstances. Because of the clear distinction between relation 

of type of goals and type of motivation, the relation is missing for performance goals and 

autonomous motivation, and mastery goals and controlled motivation in the conceptual 

framework, as shown in Figure 2.  

In the end, associations between autonomous motivation and mastery goal orientations, 

and controlled motivation and performance goal orientations are established in several domains. 

Therefore, in this study, the hypotheses in the domain of self-tracking are: 

H5  Mastery goals relate positively to autonomous motivation. 

H6  Performance goals relate positively to controlled motivation. 

 

1.5. Self-compassion 

Another important difference between mindsets is dealing with failure (De Castella & Byrne, 

2015). People with a fixed mindset credit intelligence as fixed and attribute poor performance 

to a lack of ability, which makes them vulnerable to feedback and are prone to disengagement 

when those risks emerges. They apply self-handicapping to cover-up their poor performance. 

People with a growth mindset show greater engagement, persistence when facing setbacks with 

a focus on learning from their mistakes. A growth minded individual perceives feedback as 

encouraging and aiding to develop themselves even more, whereas a person with a fixed 

mindset thinks feedback is a judgement of their competence (Dweck, 2006).  

In self-tracking, feedback plays an important role when dealing with failure, because 

each application or wearable provides feedback to the user. Especially, self-trackers maintain 

an “extreme focus on numerical goals and numerical data” as stated by Fritz et al., (2014, p. 

495) , which demonstrates the importance of providing feedback that matches one mindset. 

Next to that, the study of Sjöklint et al. (2015) established that an emotional reaction was evoked 

when information about not reaching their goal was perceived. People showed longer reaction 

when not reaching their goals, and often triggered a specific cognitive reaction or activity. For 
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example, being determined to meet their goal the next day or alter behaviour so the goal will be 

reached eventually. 

 One of the possible solutions to deal with failure is self-compassion. Self-compassion 

involves being caring towards oneself in the case of perceived inadequacy (Shepherd & Cardon, 

2009). Self-compassion entails three basic categories: self-kindness, common humanity and 

mindfulness (Neff, 2003). Self-kindness involves extending kindness and understanding to 

oneself, whereas the opposite negative self-judgment is. Common humanity involves seeing 

one’s experiences as part of a larger human experience, whereas the contrary is seeing things 

in isolation. Mindfulness involves holding one’s painful thoughts and feelings in, whereas the 

opposite negative thought is overidentifying with them. These aspects interact with each other 

and are not completely distinct, thus a mixture of these feelings is possible when being self-

compassionate. Hence, characteristics of having low self-compassion are self-judgement, 

feeling isolated and overidentify with these feelings, whereas having higher levels of self-

compassion are self-kindness, holding painful thoughts in and seeing an experience part of a 

larger experience.  

 

1.5.1. Self-compassion and mindset 

Individuals who experience negative emotional reactions to events of failure, often to disengage 

themselves in order to protect themselves from future experiences of failure and to protect their 

self-esteem. A study of Petersen (2014) investigated the sand-bagging and self-handicapping 

strategies people practice when applying self-compassion. Highly self-compassionate 

individuals applied strategies associated with negative consequences less frequently, given their 

tendency to admit mistakes and not conceal their weaknesses. In contrast, people with low 

levels of self-compassion tend to practice self-handicapping and sandbagging to protect their 

self-esteem and maintain the image others hold of them. To give an example, low-

compassionated individuals will practice self-handicapping, such as decreasing effort, to be 

able to blame external factors as reason for their failure. Moreover, highly self-compassionate 

individuals are open to suffering, offer non-judgemental understanding, heal with kindness, 

show intrinsic motivation, are willing to admit mistakes, do not fear failure and do not hide 

their deficiencies (Neff, 2003; Neff, Hsieh, & Dejitterat, 2007). For example, self-trackers with 

high self-compassion are willing to admit their mistakes and do not fear failure, comparable to 

people with a growth mindset. Self-trackers with low self-compassion judge themselves and 

overidentify with these feelings. Consequently, associating these kinds of self-compassion with 

a growth and fixed mindset, the following hypothesis can be established:  
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H7  Growth mindset relates positively to self-compassion. 

H8  Fixed mindset relates negatively to self-compassion. 

 

1.5.2. Self-compassion and motivation 

The level of autonomy in motivation is associated with different levels of self-compassion as 

demonstrated in the study of Neff et al., (2007). Results showed a positive significant relation 

between these concepts, illustrated by the findings of self-compassionate individuals who 

remained interested and involved in the task performed during the study. In the domain of 

sports, this relationship between motivation and self-compassion was confirmed by the study 

of Magnus et al. (2010), which showed that self-compassion was positively related to intrinsic 

exercise motivation and negatively related to external and introjected exercise motivation. So, 

female exercises were more autonomously motivated when possessing higher levels of self-

compassion. As discussed in ‘Goals and mindset’, self-trackers growth mindset will be 

associated with mastery goals, whereas a fixed mindset is related to performance goals. 

Therefore, the next hypotheses can be established: 

H9  Self-compassion relates positively to autonomous motivation. 

H10 Self-compassion related negatively to controlled motivation. 

 

1.5.3. Self-compassion and goals 

Individuals who are caring in events of inadequacy or lack this competence are related to 

different types of goals, as studies have demonstrated the effects of self-compassion on 

achievement goals (Breines & Chen, 2013; Neff et al., 2007). Results showed that in the domain 

of education, self-compassion was positively related to mastery goals and negatively related to 

performance goals. The study of Neff et al. (2007) developed a conceptual model whereby they 

found that self-compassion was linked to mastery goals through increased perceived 

competence and lesser fear of failure. So, self-compassion individuals became more associated 

with mastery goals when they obtained increased perceived competence, whereas self-

compassion became less associated to mastery goals when people feared failures. To contrary, 

self-compassionate individuals were negatively related to performance goals mainly caused by 

lesser fear of failure. So, self-compassionate individuals who obtained a greater fear of failure 

are more likely to possess performance goals. Therefore, hypothesized is that: 

H11  Self-compassion relates positively to mastery goals. 

H12  Self-compassion relates negatively to performance goals. 
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1.6. Self-presentation 

Another mechanism to deal with events of failure is self-presentation, also called impression 

management. Self-presentation is the process by which individuals attempt to monitor and 

control the impressions other people hold of them (Gammage et al., 2004; Leary, 2001), aiming 

to not show their deficiencies or lack of ability, but a desirable image of themselves to others. 

Goffman (1959) demonstrated this theory with comparing performers on stage. He mentioned 

that when an individual interacts with other people, the individual will attempt to control or 

guide the impression that others might make of him by changing or fixing his or her setting, 

appearance and manner similar to a performer applies in the theatre to comply to the 

expectations of the audience. In the domain of self-tracking, a similar comparison can be made 

when setting the audience of a performer as an online audience of a self-tracker, because self-

trackers share data frequently and thereby create an online audience for themselves. “The 

functions and affordability of social media and converged self-tracking technologies enable 

such healthy lifestyles as well as the representation and performance of the ‘health self’,” as 

stated by Kent (2018, p. 62). She established that feelings of social surveillance by others 

increases pressures upon the user to conform to the established image through sharing certain 

content in line with this image, which illustrates that sharing data on social media is certainly a 

form of self-presentation. So, the performer on stage is actually a self-tracker, and the audience 

is the online followers of that self-tracker. The remaining comparison remains equal, whereby 

the self-tracker aims to comply to the expectation by adjusting one’s setting and appearance.  

 Self-presentation influences four aspects of exercise: motivation for engagement 

influenced by physical appearance, social identity and individual differences; choice of activity 

influenced by type of sport, stereotypes, perceived self-image and context; quality of 

performance influenced by effort and exertion, choking under pressure, self-handicapping; and 

finally affective responses influenced by sport competition anxiety, social physique anxiety and 

failure (Hausenblas, Brewer, & Van Raalte, 2004; Leary, 1992). In other words, self-

presentation is influenced by motivation for engagement, choice of activity, quality of 

performance and affective responses. For example, failure of a keeper in soccer may influence 

the affective response of the entire team when losing an important game, or a person chooses a 

specific sport because their self-image will be perceived more positively compare to choosing 

another sport. The study of Gammage et al. (2004) confirms these four dimensions. 

Additionally, they argued that impression management behaviour consists of cognitive factor 

(e.g. impression motivation) and a behavioural component (e.g. impression construction).  The 

first aspect is the mental part of a behaviour, like worrying how others see you, while the last 
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aspect is the actual behaviour one shows to assure this impression, like running faster past 

strangers. For self-trackers, an example of the cognitive factor of impression management can 

be a thought in which one desires that others perceive them as self-trackers or blaming external 

factor for their deficiencies, whereas the behavioural component would be to actively use a 

wearable or share their personal information online with others.  

 

1.6.1. Self-presentation and self-compassion 

Compared to self-compassion, which is focussing on the intrapersonal aspects of a dealing with 

failure, self-presentation is more emphasizing on competences and their interpersonal focus. So 

self-compassionate individuals are more focussing inwards at their own feelings, whereas self-

presentational individuals are focussing outwards to compare themselves with others. Both 

concepts are methods to deal with events of failure, though the perspective differs.  

Concerning the relation between self-compassion and self-presentation, the argument 

goes as follows: highly self-compassionate people care about themselves and try to feel good 

although they just experienced an event of failure. They are willing to admit mistakes, do not 

fear failure and do not hide their deficiencies (Neff et al., 2007). This description is not 

compatible with high levels of self-presentation, because they try to assure others still remain 

the same preferable image of them without observing their failures. Hence, highly self-

presentation individuals do not want to show their deficiencies and fear failures, which suggests 

that, though both mechanisms are designed to deal with failure, self-compassion and self-

presentation are total opposites of each other. Consequently, high levels of self-compassion are 

associated with low levels of self-presentation and vice versa. Therefore, it can be hypothesized 

that: 

H13  Self-compassion relates negatively to self-presentation. 

 

1.6.2. Self-presentation and mindset 

Furthermore, there is limited research concerning the relation between mindset and self-

presentation. A study of Dweck & Master (2008) demonstrated that students who had a growth 

mindset, showed more self-regulated learning, motivation, and less self-handicapping. In 

general, people who use self-handicapping try to avoid negative emotions, promote their 

preferred self-image to others and protect their self-esteem (Hausenblas et al., 2004). Therefore, 

it can be argued that people with a growth mindset use less self-handicapping and consequently 
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apply less self-presentation. To contrary, persons with a fixed mindset will use more self-

handicapping and more self-presentation. Consequently, hypothesized is: 

H14  Growth mindset relates negatively to self-presentation. 

H15  Fixed mindset relates positively to self-presentation. 

 

1.7. Research aim  

In this study, the relation between type of mindset, goals, motivation, self-compassion and self-

presentation in self-tracking is investigated. Motivation and goals are familiar concepts in 

relation to mindset, whereas self-compassion and self-presentation are new and explorative 

concepts. The results of this study could contribute to the knowledge of researchers in the self-

tracking domain, mainly by demonstrating how one’s mindset, goals and motivation are 

associated to each other. “Goals define what individuals wish to attain and consequently what 

they require motivation for” as stated by (Hamari et al., 2018, p. 37), which demonstrates that 

motivation and goals are fundamentally intertwined with each other. Moreover, these concepts 

are influenced tremendously by one’s mindset (Dweck, 2006) and can have unintended negative 

consequences, such as incorrectly interpretation of feedback or changing the purpose of a self-

tracking tool. For example, people can over-trust the data or misuse the device aiming to comply 

to their goals (Kersten - van Dijk et al., 2015). In sum, self-tracking devices should be tailored 

to each user to increase effectivity of the device and satisfaction of the users by taking one’s 

mindset, goals and motivation into account. 

 

1.7.1 Conceptual framework 

The relationships between all aforementioned concepts are illustrated in a conceptual 

framework to provide a clear overview, as show in Figure 2. 
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Figure 2. Conceptual framework. An overview of how relationships between 

 concepts are hypothesized. G = growth mindset, F = fixed mindset. 

As discussed before, the growth and fixed mindset are investigated in the area of education 

(Dweck & Master, 2008), sports (Dweck, 2006), parenting (Haimovitz & Dweck, 2017) and 

teaching (Dweck, 2006). Moreover, it has been established that one’s mindset is specific for 

each domain, whereby a person can possess a fixed mindset in the area of education and a 

growth mindset in the area of sports (Orvidas et al., 2018). This provided additional arguments 

to examine how one’s mindset is established in the domain of self-tracking, next to gathering 

knowledge to personalize self-tracking tools.  

Furthermore, studies concerning type of mindsets illustrated associations to motivation 

(Haimovitz et al., 2011) and goals (Lou & Noels, 2016; Puente-Díaz & Cavazos-Arroyo, 2017; 

Wang et al., 2009), in which was demonstrated that motivation and goals are affected differently 

influenced by a person’s mindset. Additionally, concepts of self-compassion (Neff et al., 2007) 

and self-presentation (Dweck & Master, 2008) seem to be connected to these mindset, as these 

concepts are mechanisms to deal with failure. Whereas self-compassion involves the 

interpersonal aspects by being kind the case of perceived inadequacy (Shepherd & Cardon, 

2009), self-presentation reflects the interpersonal aspect attempting to control the impressions 

other people hold (Gammage et al., 2004). In events of failure, the type of mindset determines 

how people perceive these events and consequently apply self-compassion or self-presentation.  

To summarize, it is hypothesized that individuals with a growth mindset will be 

positively associated with mastery goals, autonomous motivation, high levels of self-

compassion and low levels of self-presentation. In contrast, the individuals with a fixed mindset 

will be positively associated with performance goals, controlled motivation, low levels of self-
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compassion and high levels of self-presentation. These hypotheses will be tested in an online 

survey which consists of several questionnaires.  

2. Method 

2.1 Design 

A within-subject design was used to explore and describe the relationship between mindset, 

goals, motivation, self-compassion and self-presentation. The study consisted of an online 

survey which was constructed by a collection of questionnaires. Mindset existed of a growth 

and fixed level. Goals were divided into a mastery and performance goal orientation level. 

Motivation consisted of an autonomous (intrinsic, integrated, identified) and controlled 

(introjected and external) level. Both self-compassion and self-presentation consisted of a high 

and a low level.  

 

2.2 Participants 

In order to participate in this study, there was one main inclusion criteria which stated that the 

person should track a health-related lifestyle behaviour at the moment. Next to that, the self-

tracking should be performed with a technological tool, like an application or wearable. There 

were no other criteria applicable for the participants. Via Amazon Mechanical Turk (Mturk), 

310 people were recruited. The sample for the final analysis was composed of 300 participants, 

because of some outliers. Outliers included dropouts, which were people who stopped halfway, 

did not answer the questionnaire credibly or did not fill in all questions. Next to that, outliers 

concerning extreme values were excluded as well. These extreme values were based on analysis 

of Cook’s distance, leverage values and DFFITS, utilizing the standard thresholds to identify 

outcomes as extreme values (Zakaria, Howard, & Nkansah, 2014).  

Participants’ age ranged between 18 – 69 years (M = 32, SD = 8.63), of which 41 % (n 

= 125) were female, 58 % (n = 177) were male and one person preferred not to tell their gender. 

For this survey of ten minutes, the financial compensation was $2. Sample size was calculated 

using one third of the common alpha level (α = 0.0167) to keep validity of the tests while 

performing three main tests, and by setting the power of the study to 90%. In order to estimate 

the effect size, correlations of previous studies were used. Correlations between achievement 

goals and motivation were concentrated around moderate effect sizes (r = 0.26-0.54) (Pelletier, 

Rocchi, Vallerand, Deci, & Ryan, 2013). For mindset and achievement goals, the effect size is 

moderate to strong (r = 0.74) (Puente-Díaz & Cavazos-Arroyo, 2017). For mindset and 
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motivation, only a correlation to intrinsic motivation could be found, which shows a moderate 

effect size (r = 0.33) (Wang et al., 2009). The final required sample size was 300 participants. 

 

2.3 Materials 

The survey consisted of a variety of questionnaires which was collected and adjusted 

accordingly (Appendix A). Each questionnaire was answered on a 7-point Likert Agreement 

scale (1 = Strongly disagree, 7 = Strongly agree), apart from the motivation (1 = Does not 

correspond at all, 7 = Corresponds exactly) and the commitment questionnaire (1 = Never, 7 

= Always) because of applying different labels. The 7-point scale was chosen such that the 

variety of answers is large enough and participants could answer neutrally. 

Items of each questionnaires were displayed in a randomized order. Furthermore, the 

position of several questionnaires in the study was randomized as well. The position of the 

mindset, failure description and demographics was fixed, whereby the position of goal and 

motivation, self-presentation and self-compassion, commitment and behaviour were 

randomized.  

2.3.1 Mindset scale 

The questionnaire to measure one’s self-tracking mindset was newly created. Items were 

partially entirely novel, and partially constructed from The Revised Implicit Theories of 

Intelligence (Self-theory) Scale (De Castella & Byrne, 2015). Item 1, 2, 5 and 8 were inspired 

by this previously established scale. The other items were inspired by the description of Dweck 

about the different mindsets, whereby descriptions about believes of failure and ability inspired 

the creation of items 4 and 7. Furthermore, the device one uses for self-tracking is of major 

influence (Sjöklint et al., 2015). Especially the feedback it provides and how people with 

different mindsets perceive that feedback. For example, for the fixed mindset they will mainly 

perceive it as a judgement of their abilities while a growth minded person could observe it as a 

quality to improve. These thoughts about feedback shaped the development of item 3 and 6. In 

total eight items were established: the first four items tailored towards the fixed mindset and 

last four items tailored towards the growth mindset. 

2.3.2 Goal scale 

Moreover, questions to assess achievement goals were collected from the Achievement Goal 

Questionnaire Sports (Conroy, Elliot, & Hofer, 2016). Several items were changed to focus the 

questions on behaviour change instead of sport performance. Therefore, the words ‘perform’ 

and ‘performance’ were transformed into ‘change my behaviour’ or ‘goal’. Additionally, 
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several questions were removed to decrease the number of questions and thus the burden for 

participants. In total, eight items remained; first four items for mastery goals, and the last four 

items for performance goal.  

2.3.3 Motivation scale 

Similarly for motivation, questions were collected from the Revised Sports Motivation Scale 

(Pelletier et al., 2013) and adjusted accordingly. This scale was already targeted towards the 

domain of self-tracking. For several items, the term ‘self-tracking’ was added to decrease 

ambiguity of statements. Next to that, some items were removed. The original scale consisted 

of 18 items, three items per type of motivation (intrinsic / identified / integrated / introjected / 

external), including amotivation. One item with the lowest alpha-level for each motivation type 

was removed, to decrease the length of the scale while aiming to maintain the validity. 

Moreover, items measuring amotivation were left out, because studies showed there was no 

association between amotivation and exercise (Teixeira et al., 2012). Amotivation represents a 

complete lack of self-determination and does not measure the targeted behaviour in this study. 

In the end, ten items remained for the motivation scale; two items for each level of motivation 

in corresponding order: intrinsic, integrated and identified (autonomous motivation) which 

were shown in the first six items, and introjected and external (controlled motivation) which 

were used in the last four items.  

2.3.4 Self-presentation scale  

For self-presentation, two different approaches were exploited to construct this scale. First, 

three items were captured from the Self-Presentation in Exercise Questionnaire (SPEQ), namely 

item 9, 10 and 12 of the original scale (Gammage et al., 2004). Next, seven questions were 

newly created, which were inspired by the finding that people with high levels of self-

presentation will perform self-handicapping, attribute failures to external causes and try to 

maintain a desirable image to others, as discussed in Self-presentation. Items 4 and 5 were 

tailored towards self-handicapping, items 6 and 10 towards external failure attribution, and item 

7, 8 and 9 towards image management. In total, ten items were established to assess self-

presentation. The first and the last item were tailored towards low self-presentation whereas the 

other statements were applicable for high levels of self-presentation.  

2.3.5 Self-compassion scale 

At last, for the assessment of self-compassion, items from the Self-Compassion Scale were 

captured and adjusted accordingly (Raes, Pommier, Neff, & Van Gucht, 2011). In general, 

items were already tailored to an event of failure, so once, several words were changed to 
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decrease ambiguity (i.e. “When I experience an event of failure, I try to take a balanced view of 

the situation.”). Each of the three categories of self-compassion contained four items (i.e. self-

kindness, common humanity and mindfulness), constructing 12 items in total. Item 1 and 2 for 

Self-kindness, 3 and 4 for Common Humanity, 5 and 6 for Mindfulness, 7 and 8 for Self-

Judgment, 9 and 10 for Isolation, and 11 and 12 for Overidentification. To summarize, item 1 

to item 6 was tailored towards high levels of self-compassion, whereas item 7 to item 12 was 

represented low self-compassion.  

2.3.6 Commitment scale 

In this study, a novel commitment scale was developed. Commitment is a characteristic which 

is associated frequently with motivation in self-tracking (Fritz et al., 2014; Lin & Windasari, 

2018), with the purpose to assure long-term usage of self-tracking devices, whereby autonomy 

and commitment appears to be an important features (Teixeira et al., 2012). Nevertheless, an 

adequate commitment scale was still lacking.  

The innovative scale consisted of 12 items assessing the commitment of self-trackers. 

Items were new and partially inspired by characteristics of Quantified Selfers, because they are 

seen as real committed long-term self-trackers (Choe et al., 2014). Specifically, items regarding 

sharing, analysing and community were inspired by Quantified Selfers. The other part is created 

by studies which provided qualitative analysis of user experience (Asimakopoulos et al., 2017; 

Fritz et al., 2014; Orji et al., 2018). In general, there were three main underlying factors: 

commitment to data, commitment to device and communication. The ‘data-commitment’ 

dimension included items 3, 4, 7 and 12; the ‘device-commitment’ dimension was related to 

items 1, 2, 8, 10 and 11; and the ‘communication’ dimension was associated with items 5, 6 

and 9.   

2.3.7 Behaviour questionnaire 

In the end, a section was created which contained questions concerning behaviour of self-

trackers. This section was developed aiming to provide a descriptive overview of the users, as 

well as investigate how commitment could be predicted from behavioural patterns. These 

questions included multiple practices, particularly: categories of tracked activities, type of 

technological tool, duration of self-tracking, frequency of opening the application, and 

regularity of analysing data, updating data and sharing data. In total, this section consisted of 

eight questions. 



28 
 

 

2.4 Procedure 

Participants were registered on Amazon Mturk and answered a pre-screening test to check if 

they fulfilled the inclusion criteria. If a participant was qualified, they received a link to fill in 

the online survey. At first, participants agreed to an informed consent form and continued to 

the survey which consisted of ten sections. First, the mindset questionnaire was shown, whereby 

subsequently in random order the questionnaires for goals and motivation were shown. 

Afterwards, the participants were asked to describe an event related to self-tracking in which 

they did not reached their goal and subsequently the section of self-presentation and self-

compassion were displayed in random order as well as questions regarding the participants 

behaviour and commitment to self-tracking. Finally, participants completed the demographic 

section and were thanked for their participation.  

 

2.5 Statistical analysis  

For analysis of this survey, multiple tests were executed. The analysis consisted of two sections: 

cognitive-related concepts and behavioural-related aspects. First, the cognitive aspects of self-

tracking were investigated. Factor analysis was performed to establish reliability and validity 

of the developed scales, i.e. mindset, goals, motivation, self-compassion and self-presentation. 

This factor analysis investigated how good each item assessed the latent factor and how 

coherent the scale was. Additionally, Pearson Correlation tests were executed to assess the 

relation between these scales and subsequently regression analysis examined whether mindset 

could be predicted from other goals or motivation. Next to that, a moderated regression analysis 

was performed to examine whether goals possibly moderated the effect of mindset on 

motivation. Secondly, behavioural aspects of self-tracking were investigated as well, whereby 

Pearson’s correlations were assessed to examine the relationships between the different 

behaviours. In the end, a multiple regression analysis was performed to establish whether 

commitment of self-trackers could be predicted by the behaviour of self-trackers.  

3. Results 

3.1 Preliminary analyses 

Before the various tests were executed, the data was cleaned and screened for missing data, 

outliers, influential data points and incorrect values. Initially, four observations were deleted 

based on extreme answers regarding the behaviour-related questions, which could indicate 

unusual self-trackers and thereby creating influential observations. Another four observations 
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were removed because of irregular responses on mindset, goals and motivation items. For 

example, providing identical answers for all questions or answering exclusively on the extreme 

sides of the Likert scale. Next to that, several influential points were established during 

execution of the analyses. Their leverage and Cooks’ d value were above a fixed standard 

(Zakaria et al., 2014), subsequently another three observations were deleted. In sum, in the pre-

processing phase of this study 11 observations were removed from the sample.  

 

3.2 Scale validation 

To evaluate the fit of each questionnaire and its items, multiple tests were executed. For each 

scale, an exploratory factor analysis and confirmatory factor analysis were performed on 

separate samples to assess validity of the scales. Finally, Cronbach’s alpha was computed to 

assess the reliability of each scale. Details of the novel scales will be discussed per section, 

whereas details of the other scales are provided in Appendix B. 

First and foremost, data was divided into two groups. On Group 1, exploratory factor 

analysis (EFA) was performed to test validity of the items, or in other words whether the items 

actually measured the intended latent concept. Through careful examination of the theory, 

critical evaluation of the item content, and analysis of the initial factor loading, the number of 

items for each scale was determined. In this EFA, the rotated component matrix, using varimax 

rotation to optimize the differences between factors, was observed to inspect the item loadings. 

Next, on Group 2, confirmatory factor analysis (CFA) was performed to assess the 

factors and consistency of the questionnaire, corresponding to how good the questionnaire 

measured the same content across samples. For CFA, promax rotation is more common because 

it allows correlation between factors. Therefore, the rotated component matrix, using promax 

rotation to allow correlated factors, was observed to analyse item loadings. The model 

parameters were estimated using the maximum likelihood function.  

Finally, Cronbach’s alpha was investigated to assess the reliability of the established 

scales. Individual items were analysed to examine whether any specific items were influencing 

reliability of the subscales, and in which directions the items influenced these scales. Next, 

subscales were developed for mindset, goals and motivation. Regarding self-compassion, self-

presentation and commitment, one scale was created by merging all the appropriate items into 

one factor which was tailored to assess high levels. For example, a high outcome on the self-

presentation scale represents frequently applying self-presentation in the domain of self-

tracking.   
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3.2.1 Mindset scale 

In this section, the validity of the mindset scale was assessed. We aimed to establish two 

separate subscales: a fixed mindset and growth mindset subscale. Before factor analysis, items 

were reverse coded because a person with a fixed mindset would often respond opposite to a 

person with a growth mindset (Dweck, 2006). Consequently, reversed coding created the 

opportunity to include all items in the growth or fixed subscale. This resulted in reversing item 

5 to item 8 for fixed mindset subscale, and item 1 to item 4 were reverse coded for the growth 

mindset subscale.  

The results of EFA confirmed a mediocre adequacy of the use of Factor Analysis (KMO 

= 0.65) and revealed two factors according their Eigenvalues. As shown in Table 1, the items 

loadings varied between 0.29 to 0.75. Item 1, 2 and 4 were loaded into one factor, whereas the 

other factor consisted of item 3, 5, 6, 7 and 8. Note that item 4 appears to be problematic, 

because of cross loadings between both factors and a factor loading below the acceptable 

threshold. Hence, item 4 was removed from analysis (Samuels, 2016).  

Next, the results of the CFA confirmed the findings of EFA regarding sampling 

adequacy and number of factors. Item loadings of CFA ranged between .28 and .75, of which 

several small differences were observed for item 5, 6 and 8. Factor loadings were similar to 

EFA and illustrated that item 3 was substantially different from item 1 and item 2. This novel 

item was tailored towards the fixed mindset, whereas the other items in the same factor were 

tailored towards the growth mindset. Because of the novelty of item 3 and the lack of a 

theoretical foundation, item 3 was excluded from further analysis.  

In the end, Cronbach’s alpha was investigated to establish the appropriate subscales. 

For fixed mindset (α = 0.65), the first two items were combined with reversed coded items 5 to 

items 8. For growth mindset (α = 0.65), reverse coded item 1 and item 2 along with the last four 

items were established.  
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Table 1  

Factor loadings of mindset scale.  

Note: M = Mean, SD = Standard Deviation. 

3.2.2 Goals scale 

The achievement goals questionnaire consisted of items regarding mastery goals and 

performance goals. In this study, we aimed to develop two subscales for the corresponding goal 

dimensions. Result of the EFA showed that there was a good adequacy for using of Factor 

Analysis (KMO = 0.81) and one main factor was suitable according the Eigenvalues. However, 

the next factor showed an Eigenvalue of 0.9. The questionnaire was tailored to measure one 

dimension of mastery goals and one dimension of performance goals; hence, it seems justifiable 

to include two factors. For all items, the item loadings variated between 0.26 and 0.80. The 

lowest item loading corresponded to item 1, which was below the acceptable threshold and thus 

was removed for further analysis (Samuels, 2016).  

Results of CFA confirmed the findings of EFA regarding sampling adequacy and 

number of factors. Item loadings ranged between 0.29 and 0.84. A substantial increase in item 

loadings was illustrated for item 2, as shown in Appendix B. Next to that, item 2 was loaded on 

the same factor as item 5 to item 8 according to CFA. Despite of the first four items tailored 

towards mastery goal subscale, and the last four items towards a performance subscale. In other 

words, item 2 was loaded onto the predetermined performance dimension while it was expected 

on the mastery dimension. The reason for not removing this item is because, when developing 

a subscale in factor analysis, at least three items should be included (Samuels, 2016).     

Subsequently, Cronbach alpha was investigated to construct these subscales. Inspecting 

the individual items did not show any notable influences. Therefore, the mastery goal subscale 

consisted of item 2 to item 4 (α = 0.58), and the performance-goal subscale consisted of the last 

four items (α = 0.88).  

Item EFA (Group 1) CFA (Group 2) M SD 

1 0.75 0.76 3.77 1.94 

2 0.74 0.76 3.96 1.81 

3 0.59 - - - 

4 0.29 - - - 

5 0.52 0.58 5.81 0.92 

6 0.58 0.61 5.77 0.96 

7 0.49 0.52 5.55 1.14 

8 0.62 0.59 5.76 0.98 
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3.2.3 Motivation scale 

The motivation questionnaire consisted of an autonomous motivation dimension and a 

controlled motivation dimension. In general, the EFA confirmed a high adequacy of using 

Factor Analysis (KMO = 0.80) and two factors were established according to their Eigenvalues. 

Item loading ranged from 0.57 to 0.84, demonstrating a decent foundation to continue with 

CFA. Next to that, item 3 and item 4 contained cross loadings. Consequently, item 3 and item 

4 were excluded from further analysis (Samuels, 2016). 

The CFA confirmed a high adequacy of the use of Factor Analysis (KMO = 0.83) and 

similar factors as EFA. Item loadings ranged between 0.54 and 0.86. Moreover, item 8 was not 

cleanly loaded onto the theoretical predetermined dimensions, whereby item 1 to item 6 were 

aiming to construct an autonomous motivation subscale, and item 7 to item 10 a controlled 

motivation subscale.  

In general, the motivation questionnaire had a good reliability (α = 0.82). Nevertheless, 

item 8 had a noteworthy influence on overall the reliability as well. Whenever removed from 

the controlled motivation subscale, Cronbach’s alpha increased from 0.77 to 0.85. 

Consequently, item 8 was excluded from any further analysis. In the end, appropriate subscales 

were developed; autonomous motivation was created by item 1, item 2, item 5 and item 6 (α = 

0.75), and controlled motivation subscale consisted of the item 7, item 9 and item 10 (α = 0.85).  

3.2.4 Self-compassion scale 

Self-compassion was established in a one-factor scale. On beforehand, the first six items were 

designed to tailor towards high levels of self-compassion whereas the last six items were 

towards low levels of self-compassion. This discrepancy was clearly displayed in the factor 

loadings, as items loaded perfectly distinct onto the different factors. In order to create a one-

dimensional self-compassion scale, the last six items were reverse coded and merged with the 

first six items to develop a scale that aimed to quantify high levels of self-compassion. Reverse 

coding was adequate because the low levels of self-compassion were exactly contrary to high 

levels items.  

The EFA confirmed a high adequacy of the use of Factor Analysis (KMO = 0.83) and 

revealed two factors according the Eigenvalues. Item loadings ranged from 0.63 to 0.84 and 

loaded perfectly onto the two factors without cross loadings. The CFA revealed a slightly higher 

adequacy of using Factor Analysis (KMO = 0.85), though established lower item loadings that 

ranged between 0.64 and 0.80. Finally, Cronbach’s alpha demonstrated a good reliability (α = 

0.83) and none of the individual items were highly influential.  
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3.2.5 Self-presentation scale 

Self-presentation consisted of a one-factor scale. At the beginning, item1 and item 10 were 

reverse coded as these items represent low levels of self-presentation whereas the remaining 

items represent high self-presentation. Results of the EFA confirmed a high adequacy of the 

use of Factor Analysis (KMO = 0.85) and revealed one factor according the Eigenvalues.  

Next, the CFA confirmed the equivalent high adequacy of the use of Factor Analysis 

(KMO = 0.87) and similar factors as established in EFA. In general, item loaded decreased 

slightly for CFA and item 1 and item 10 remained problematic. Although reverse coding was 

applied, the item loadings continue to be lower than 0.30. Therefore, item 1 and item 10 were 

removed from further analysis (Samuels, 2016). Final item loadings were shown in Table 2.  

Cronbach’s alpha was investigated and demonstrated a high reliability (α = 0.88) without 

containing any influential items.  

Table 2 

Factor loadings of self-presentation 

Note: M = Mean, SD = Standard Deviation. 

3.2.6 Commitment scale 

Commitment scale was established as a one-dimensional scale. The results of EFA confirmed 

an excellent adequacy of the use of Factor Analysis (KMO = 0.92) and revealed one factors 

according the Eigenvalues. The item loadings ranged from 0.50 to 0.80, as shown in Table 3. 

The CFA confirmed the results of EFA, as there was a marvellous adequacy of using Factor 

Analysis (KMO = 0.93) and one factor was identified. Item loadings ranged between 0.56 and 

0.82. Next to that, Cronbach alpha was investigated and confirmed excellent reliability of the 

commitment scale (α = 0.91).  

Item EFA (Group 1) CFA (Group 2) M SD 

1 -0.24 - - - 

2 0.70 0.67 4.51 1.71 

3 0.81 0.80 3.87 1.95 

4 0.76 0.72 4.01 1.84 

5 0.57 0.56 4.41 1.77 

6 0.49 0.48 4.44 1.67 

7 0.72 0.73 3.88 1.92 

8 0.72 0.77 3.73 1.94 

9 0.70 0.73 3.92 2.04 

10 -0.21 - - - 
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Table 3  

Factor loadings of commitment 

Note: M = Mean, SD = Standard Deviation. 

 

3.3 Hypothesis testing 

In this study, 15 hypotheses were established regarding the relationship between mindset, goals, 

motivation, self-compassion and self-presentation of self-trackers, whereby previously 

established scales will be used to analyse these relationships. This section will discuss all 

hypotheses and thereby provide an overview of corresponding relationships reflected in the 

conceptual framework (Figure 2). In order to assess these relationships, a Pearson correlation 

test was executed, of which correlations between main variables of interest are shown in Table 

4 and correlations between exploratory concepts are shown separately in Table 5.   

Table 4  

Correlations between mindset, goals and motivation 

Scale 1  2 3 4 5 M SD 

1. Fixed      2.81 0.82 

2. Growth - 1.00***     5.19 0.82 

3. Mastery   0.23*** - 0.23***    4.85 1.11 

4. Performance   0.30*** - 0.30***  0.47***   4.73 1.48 

5. Autonomous - 0.32***   0.32***  0.16**  0.58***  5.53 0.96 

6. Controlled   0.56*** - 0.56***  0.50***  0.58***  0.09 3.57 1.83 

Note: *p <.05 (2-tailed). **p <.01 (2-tailed). *** p<.001 (2-tailed). M = Mean, SD = Standard Deviation. 

Item EFA (Group 1) CFA (Group 2) M SD 

1 0.62 0.61 4.61 1.70 

2 0.53 0.56 4.29 2.17 

3 0.50 0.58 5.27 1.29 

4 0.79 0.80 3.79 2.02 

5 0.79 0.81 4.34 1.76 

6 0.73 0.74 4.79 1.58 

7 0.69 0.66 4.82 1.56 

8 0.62 0.63 5.02 1.53 

9 0.80 0.82 3.94 2.00 

10 0.74 0.73 4.24 1.92 

11 0.72 0.71 3.88 2.01 

12 0.59 0.57 4.95 1.48 
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Concerning the relation between motivation and mindset, H1 stated that ‘Growth 

mindset relates positively to autonomous motivation and negatively to controlled motivation’, 

which was confirmed. Growth mindset had a significant positive correlation with autonomous 

motivation (r = 0.32), and significant negative correlation with controlled motivation (r = -

0.56). This showed that having a growth mindset was positively associated to autonomous 

motivation and negatively associated with possessing controlled motivation (Figure 3). To 

contrary, H2 stated that ‘Fixed mindset relates positively to controlled motivation and 

negatively to autonomous motivation.’, which was confirmed as well. Fixed mindset had a 

significant positive correlation with controlled motivation (r = 0.56), and significant negative 

correlation with autonomous motivation (r = -0.32). This illustrated that people with a fixed 

mindset were positively associated with controlled motivation and negatively to autonomous 

motivation (Figure 3). 

Regarding the relationship between mindset and goals, H3 stated that ‘Growth mindset 

relates positively to mastery goals and negatively to performance goals’, was not entirely 

supported. Growth mindset, contrary to our expectations, was negatively associated with 

mastery goals (r = -0.23) as well as performance goals (r = -0.30), which demonstrated that 

possessing a growth mindset was associated to less mastery goals, and it was even more likely 

to possess less performance goals (Figure 3).  Furthermore, H4 stated that ‘Fixed mindset 

relates positively to performance goals and negatively to mastery goals’, which was not 

completely supported. Fixed mindset was positively associated with performance goals (r = 

0.30) and mastery goals (r = 0.23), which illustrated that people with a fixed mindset had more 

performance as well as mastery goals (Figure 3).  

Assessing the relation between these goals and motivation, H5 stated that ‘Mastery 

goals relate positively to autonomous motivation’. This hypothesis was only marginally 

confirmed (r = 0.16), showing that obtaining mastery goals was marginally positively 

associated to more autonomous motivation. Next, H6 stated that ‘Performance goals relate 

positively to controlled motivation’ and was confirmed as well (r = 0.58). This demonstrated 

that possessing performance goals was positively related to controlled motivation.  
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Figure 3. Boxplots of goals and motivation per type of mindset. It illustrates how mastery and performance goals, or 

autonomous and controlled motivation, alter between self-trackers with a growth mindset and a fixed mindset. 

Regression analysis 

Additionally, a multiple linear regression analysis was executed to investigate whether the type 

of mindset could be predicted from goals and motivation. The magnitude and direction of these 

effects were explored as well. Before starting the analysis, several assumptions were checked. 

None of tests showed violations of multicollinearity and normal distribution of residuals.  

However, violations of homoscedasticity were established, and tests were adjusted accordingly.  

The multiple regression was performed and showed that fixed mindset was predicted by 

performance goals (β = 0.07, p = 0.041), autonomous motivation (β = -0.35, p < 0.001) and 

controlled motivation (β = 0.23, p < 0.001). Mastery goals (β = -0.03, p = 0.48) was a non-

significant predictor, meaning that it did not predict a fixed mindset. A significant regression 

equation was found (F (3, 296) = 85.08), p < 0.001) and overall model fit was R2 = 0.46. The 

homoscedasticity assumption was violated, so robust regression was performed. The growth 

mindset was predicted by performance goals (β = -0.07, p = 0.041), autonomous motivation (β 

= 0.35, p < 0.001) and controlled motivation (β = -0.23, p < 0.001). Mastery goals (β = 0.03, p 

= 0.48) was a non-significant predictor, which implies that mastery goals did not predict a 

growth mindset. A significant regression equation was found (F (3, 296) = 85.08), p < 0.001) 

and overall model fit was R2 = 0.46. The homoscedasticity assumption was violated, so robust 

regression was performed. Concluding, the multiple regression analysis demonstrated that 

mindset could be predicted from performance goals, autonomous and controlled motivation. 

The direction of these variables depended on the type of mindset, although for both mindset 

autonomous motivation appeared to be the strongest predictor. For both regression analysis, 

46% of the variance in mindset was established by these predictors.  
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Moderation analysis 

Furthermore, a Baron and Kenny moderation analysis was conducted to examine whether the 

type of goals moderated the relation between motivation and mindset. The moderating variable 

was type of goals, whereby mindset was the independent variable and motivation the dependent 

variable. First, the mindset and motivation were entered in the regression. In the second step, 

an interaction effect of the moderator and predicting independent variable was created, hence a 

variable which consisted of the interaction of mindset and goals. Before creating the interaction, 

both variables were centred around their mean to be able to perform the moderation and increase 

understanding of the outcomes. Thus, moderation of performance goals on the relation between 

controlled motivation and fixed mindset was investigated as well as moderation of mastery 

goals on the relation between autonomous motivation and growth mindset (Figure 4). 

 Results showed that performance goal (β = 0.72, p < 0.001), fixed mindset (β = 0.98, p 

< 0.001) as well as the interaction variable (β = 0.42, p < 0.001) were significant predictors for 

controlled motivation. The explained variance of the model was significant R2 = 0.56, F (3, 

296) = 127.00, p < .001. In sum, performance goals moderated the relation between fixed 

mindset and controlled motivation, which demonstrated that having performance goals 

increased the effect of controlled motivation on fixed mindset.  

 Moreover, results showed that mastery goals (β = 0.27, p < 0.001), growth mindset (β 

= 0.41, p < 0.001) as well as the interaction variable (β = -0.20, p < 0.001) were significant 

predictors for autonomous motivation. The explained variance of the model was significant R2 

= 0.59, F (3, 296) = 143.94, p < .001. Concluding, this moderation analysis showed that a 

growth mindset will increase autonomous motivation, although the effect of mastery goals on 

growth mindset decreased as autonomous motivation increased as illustrated by the negative 

moderation. 
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Figure 4. Moderation effects of goal on relation between motivation and mindset. Left shows the positive moderation of 

performance goals, right shows the negative moderation of mastery goals.  

 

3.4 Exploratory results  

In the previous section, results of the main concepts were discussed. This section will contain 

results of the exploratory variables which were included in the conceptual framework, as well 

as analysis of the behavioural variables in this study. Next to providing quantitative measures 

of these exploratory variables, qualitative results will be discussed as well.  

3.4.1 Exploratory variables  

The remaining part of the conceptual framework concerns self-compassion and self-

presentation and results of the Pearson correlation analysis can be found in Table 5. 

Table 5  

Correlations between exploratory variables and main variables 

Scale Self-compassion  Self-presentation Commitment 

Fixed - 0.30***   0.53***   0.19*** 

Growth   0.30*** - 0.53*** - 0.19*** 

Performance - 0.18**   0.63***   0.61*** 

Mastery - 0.27***   0.51***   0.36*** 

Controlled - 0.13*   0.73***   0.60*** 

Autonomous   0.26***   0.10   0.44*** 

M   4.25   4.10   4.50 

SD   0.93   1.35   1.26 

Note: *p <.05 (2-tailed). **p <.01 (2-tailed). *** p<.001 (2-tailed). M = Mean, SD = Standard Deviation. 

First, the relation between mindset and self-compassion was assessed. H7 stated that 

‘Growth mindset relates positively to self-compassion’, which was confirmed (r = 0.30) as well 
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as H8 which stated that ‘Fixed mindset relates negatively to self-compassion’, (r = -0.30). These 

findings show that having a growth mindset is associated to more self-compassion, and having 

a fixed mindset to less self-compassion.  

The relation between self-compassion and motivation was assessed in H9, stating that 

‘Self-compassion relates positively to autonomous motivation’. This was confirmed, as there 

was a significant positive correlation between autonomous motivation and self-compassion (r 

= 0.26). To contrary, a fixed mindset had a weak, though significant, negative correlation with 

controlled motivation (r = -0.13), which marginally confirmed H10 ‘Self-compassion related 

negatively to controlled motivation’. These results demonstrated that possessing self-

compassion is to some extent associated with more autonomous motivation and less controlled 

motivation, however due to low correlation conclusions should be interpreted with care (Figure 

5).  

Moreover, the relation between self-compassion and goals was described in the eleventh 

and twelfth hypothesis. According to H11 ‘Self-compassion relates positively to mastery goals’, 

which was not supported as the relation between self-compassion and mastery goals was 

negative (r = -0.27).  To contrary, H12 ‘Self-compassion relates negatively to performance 

goals’, was confirmed by the significant negative correlation between self-compassion and 

performance goals (r = -0.18). This shows that obtaining self-compassion is to some extent 

associated with less performance goals, although contrary to our expectations, not related to an 

increase in mastery goals.  

 

Figure 5. Boxplots of mindset and motivation per level of self-compassion. It illustrates how growth and fixed mindset, and 

autonomous and controlled motivation alter between self-trackers with low and high levels of self-compassion. 

Self-presentation, and its association with mindset and self-compassion, was assessed 

with correlational analysis as well. The relation between self-presentation and self-compassion 

was described in H13 which stated that ‘Self-compassion relates negatively to self-

presentation’. The significant negative correlation between self-presentation and self-
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compassion (r = -0.27, p < 0.001), demonstrated that the more self-presentation one applies, the 

less self-compassion was established. Regarding mindset and self-presentation, H14 stated that 

‘Growth mindset relates negatively to self-presentation’, which was confirmed. Growth 

mindset has a significant negative relation with self-presentation (r = -0.53), illustrating that 

possessing a growth mindset was related to lower levels of self-presentation. To contrary, H15 

stated that ‘Fixed mindset relates positively to self-presentation’. This hypothesis was 

confirmed (r = 0.53) and demonstrated that a fixed mindset was associated with higher levels 

of self-presentation.  

In addition, although self-presentation was not linked to the other cognitive aspects of 

self-tracking in the conceptual framework, Pearson correlation analysis showed unexpected 

results. As shown in Table 5, self-presentation was highly positively correlated to fixed (r = 

0.53), performance goals (r = 0.63) and controlled motivation (r = 0.73), demonstrating that 

self-trackers with high levels of self-presentation were associated to more performance goals, 

controlled motivation and a fixed mindset. Moreover, higher levels of self-presentation were 

associated with less possession of a growth mindset (r = -0.53), more mastery goals (r = 0.51) 

and not with autonomous motivation (r = 0.10, p = 0.10). The differences between high and 

low self-presentation for mindset and motivation are shown in Figure 6.  

 

Figure 6. Boxplots of mindset and motivation per level of self-compassion. It illustrates how fixed and growth mindset, or 

autonomous and controlled motivation alter between self-trackers with high and low self-presentation. 

Similarly, commitment was not included in the conceptual framework and correlations 

showed a strong relationship between commitment and performance goals (r = 0.61) and 

controlled motivation (r = 0.60). This result illustrated that trackers with higher levels of 

commitment were related to more controlled motivation and performance goals. Additional 

positive, though weaker, relations were established for mastery (r = 0.36) and autonomous 

motivation (r = 0.44), and growth mindset was negatively correlated (r = -0.19) to commitment. 
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3.4.2 Behavioural variables 

Whereas the previous section was focussed on cognitive aspects of self-trackers, this section 

concerns behavioural aspects of self-trackers. These behaviours include types of trackers, 

categories of tracked activities, number of devices, duration of tracking, frequency of opening 

their application and frequency of sharing, uploading and analysing data as well as practices to 

deal with failing a goal. At first, a selection of these behaviours was examined to provide 

descriptive statistics of the sample of participants, whereby subsequently Pearson correlation 

analysis was performed to assess relationships between these behaviours. Finally, the 

commitment scale was evaluated whereby a regression analysis was executed to investigate 

how commitment of self-trackers can be predicted from their behaviours.  

 In general, 59% of the participants identified themselves primarily as wearable self-

trackers who use activity trackers like Fitbit or Garmin (n = 179), and 41% as application self-

trackers who use Strava, Calorie Counter or similar applications (n = 121). Participants tracked 

seven main types of activities, as shown in Figure 7. As illustrated, it was most common to 

track the next behaviours: exercise (n = 266), sleep (n = 152), calorie intake (n = 142), 

Food/water intake (n = 141), addiction (n = 44), symptoms of disease (n = 30), mood (n = 30) 

and others (n = 9). In the category ‘Others’, aspects like heart rate, blood pressure, weight, daily 

checklists and financial spending were mentioned. Participants described work and losing 

weight as additional frequently tracked activities, for example “I wanted to lose a certain 

amount of weight before summer” or “I had to complete this office project which was due on 

past Monday”   

 

Figure 7. Visual overview of tracked activities. 
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Average duration of tracking was 14 months, ranging between 1 and 122 months, of 

which half of the participants tracked for 9 months or less implying that majority of the sample 

was relatively familiar with self-tracking. Using one device or application was most common 

amongst participants, although four participants even used 11 to 20 devices. Participants opened 

their application to synchronize or analyse their data on a daily basis (n = 168), ranging between 

once every 0 to 65 days. Regarding the frequency of data analysis, data uploading and data 

sharing, some disparities and similarities could be observed. On average, participants analysed, 

uploaded or shared their data once every five days, and half of the participants intensified their 

frequency to once every two to three days, illustrating a skewed sample. Four participants never 

analysed their data, whereas never uploading (n = 65) and sharing (n = 123) was more 

frequently performed behaviour. This showed that analysing data was regularly executed, 

whereas uploading data was scarcer and sharing data almost never occurred. A summary of 

these results is shown in Table 6.  

Table 6  

Descriptive analysis of behavioural variables 

Variable M SD Median  Min Max 

Number of devices [amount] 2.28 2.09 2 1 20 

Period of tracking [months] 14.47 15.24 9 1 122 

Open application [days] 3.91 7.58 1 0 65 

Analyse [days] 5.56 8.91 3 0 100 

Upload [days] 5.44 13.81 2 0 180 

Share [days] 5.38 9.56 2 0 60 

Note: M = Mean, SD = Standard Deviation, Min = minimum value, Max = maximum value. 

A Pearson correlation test was performed to investigate the relationships between these 

behaviours of which the results are illustrated in Table 7. For sharing data, a positive significant 

relationship was established between uploading data (r = 0.26), analysing data (r = 0.33) and 

opening their application (r = 0.42), which demonstrated that persons who analyse, upload or 

open their application more frequent, shared their data more often. Similarly, uploading data 

was positively significantly related with analysing (r = 0.40) and opening the application (r = 

0.39), so uploading data was positively associated with analysing data and opening the 

application. Analysing data illustrated a similar relation to opening the application as well (r = 

0.63), which implied that behaviours of opening the application, analysing data, uploading data 

and sharing data were intercorrelated.  
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 Furthermore, opening the application was negatively and weakly correlated with the 

duration a person performs self-tracking (r = -0.13), indicating that the longer one performs 

self-tracking, the less frequent the application was opened. Opening the application was 

positively associated with type of trackers (r = 0.22), demonstrating that a device self-tracker 

opened their application more often than a wearable self-tracker.  

Table 7  

Correlations between behavioural variables 

Variables 1  2 3 4 5  6 7 

1. Commitment        

2. Share 0.23***       

3. Upload 0.04 0.26***      

4. Analyse 0.03 0.33*** 0.40***     

5. Open app 0.22*** 0.42*** 0.39*** 0.63***    

6. Period -0.04 0.03 0.06 0.04 -0.13*   

7. Devices 0.31*** 0.08 0.09 0.14* 0.29*** -0.08  

8. Type of tracker -0.22*** -0.04 -0.03 -0.01 -0.06 -0.15** 0.03 

Note: *p <.05 (2-tailed). **p <.01 (2-tailed). *** p<.001 (2-tailed).  

For commitment, a significant relation was established between sharing data (r = 0.23), 

opening the application (r = 0.22), number of devices (r = 0.31) and type of self-tracker (r = -

0.22). In other words, self-trackers who share more data, open their application more often, 

possess more devices or use wearables are associated to have higher levels of commitment. A 

multiple linear regression analysis was performed to investigate how these variables predict the 

level of commitment. Before starting the analysis, several assumptions were checked whereby 

none of tests showed violations of multicollinearity and homoscedasticity. However, normal 

distribution of residuals was violated, hence a bootstrapped regression was executed. 

Results showed that commitment was positively predicted by sharing data (β = 0.03, p 

= 0.001) and number of devices (β = 0.18, p < 0.001), indicating that after controlling for type 

of self-tracker, persons who share their data more frequent and possess more devices, were 

expected to have higher commitment. The type of self-tracker had a negative predicted weight 

(β = -0.58, p < 0.001), showing that people with wearables were expected to attain more 

commitment. Opening the application (β = 0.01, p = 0.410) was a non-significant predictor, 

showing that opening the application had no effect on the level of commitment of self-trackers. 

A significant regression equation was found (F (4, 295) = 39.23), p < 0.001) and overall model 



44 
 

 

fit was R2 = 0.18, which implies that solely 18% of the variance within commitment was 

explained by these variables.  

In this study, participants described how they managed events of failure and results 

showed interesting findings concerning not reaching a goal and motivation. Majority of self-

trackers were likely to be motivated to reach their goals when experiencing a failure. One 

participant described this feeling as follows: “I felt a little bad that I didn't reach it, but I was 

also further motivated to try harder in the future. Just pursuing the goal may have made me 

exercise more than I otherwise would have without tracking my progress.”, which illustrated 

that self-tracking creates the possibility to increase motivation. To contrary, another participant 

mentioned “I felt so unmotivated, I think because there was no real immediate reward to keep 

me going”, confirming that some trackers require controlled motivation. Furthermore, 

descriptions concerned emotions and responses to an event of failure, which provided 

interesting aspects of self-compassion and self-presentation. In general, emotions were often 

described as ‘bad’, ‘disappointed’ and ‘guilty’ if failing to reach their goals. For example, one 

participant “failed and felt worthless. I presented myself as if I had succeeded”. Similar 

statements were established, indicating that although self-trackers experienced failure it is likely 

they presented themselves in a opposite manner. They kept failures a secret and aimed to assure 

the preferable image others hold of them, which might show the use of self-presentation. Self-

handicapping, as part of self-presentation, was applied by one participant and described as “I 

wouldn't run [..] now because I would feel embarrassed of my time and performance”. 

Moreover, majority of the participants showed signs of holding external conditions responsible 

for their failure, such as the weather conditions, work commitment and children for not being 

able to reach their goals. Self-compassion was established by several self-trackers, by 

descriptions related to seeing their experience as part of a larger human experience. For 

example, “I feel anxious and guilty. These days do happen sometimes because I'm human.” and 

“I was upset with myself, but I also tried to be compassionate because I was pushing myself 

pretty hard, and I was under a lot of stress for a long time period”. Next to that, feelings of self-

kindness were described by “I felt not too bad I was short two pounds from that goal”, which 

illustrates that some participants show understanding towards oneself in the event of failure. 

These findings demonstrated that self-trackers are likely to experience several aspects of self-

compassion when failing to reach their goal. However, these descriptions are examples of how 

a variety of self-trackers experience failure, consequently conclusions are difficult to 

generalize. 
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4. Discussion 

In this study, an online survey was carried out to establish direction and magnitude of relations 

between a self-trackers’ mindset, goals, motivation, self-compassion and self-presentation. 

Specifically, achievement goal theory was used to assess type of goals whereas self-

determination theory was used to evaluate type of motivation of self-trackers. It is relevant to 

investigate these concepts in order to personalize self-tracking tools, as users vary in their goals 

and motivation (Hamari et al., 2018). Devices should conform to one’s mindset and its 

corresponding goals or motivation, to adequately comply to the user’s needs, and thereby 

experience more benefits and less unintended negative effects. Next to that, a gap in the 

scientific literature currently exists which our study aims to fill, concerning a lack of knowledge 

about self-compassion and self-presentation in relation to the type of mindsets and quantitative 

evidence for decreased commitment over time.  

 

4.1. Main results 

As illustrated in Figure 8, a conceptual framework was developed to provide overview between 

the multiple hypotheses and to summarize the findings of this study. Results show that self-

trackers with a fixed mindset are positively associated with mastery goals, performance goals, 

controlled motivation and self-presentation, whereas self-trackers with a growth mindset are 

positively associated with autonomous motivation and self-compassion. In other words, self-

trackers who believe one’s ability is fixed obtain goals to improve themselves as well as goals 

to demonstrate their competence to others, possess low levels of authority in their motivation 

and aim to assure others hold a preferable image of them. Self-trackers who believe one’s 

characteristics can be developed over time through continuously applying effort, obtain high 

levels of autonomy for their motivation and are caring towards themselves in case of failures. 

Findings concerning the relationship between fixed mindset and performance goals, and 

controlled motivation, as well as growth mindset and autonomous motivation, agree with 

previous studies (Haimovitz et al., 2011; Lou & Noels, 2016; Puente-Díaz & Cavazos-Arroyo, 

2017; Wang et al., 2009), whereas the association between fixed mindset and mastery goals is 

contradictory to these studies.  
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Figure 8. Conceptual framework with correlations. An overview of established correlations 

 between the different concepts. G = growth mindset, F = fixed mindset. 

As shown, majority of the hypotheses was supported; however, three hypotheses were 

not confirmed which each included the mastery goal subscale. First, the relation between 

mindset and goals was not completely supported as expected, as mastery goals were negatively 

correlated to a growth mindset and positively to a fixed mindset which was contrary to our 

expectations and thereby failed to support two hypotheses. So, our study shows that people who 

believe qualities can be changed by individuals, possess less goals related to learn new skills 

and more goals related to showing their competence to others, which seems unreasonable and 

contradictory. Performance goals were negatively associated to self-trackers with a growth 

mindset and positively to self-trackers with a fixed mindset, which confirms the relation 

between performance goals and mindset as demonstrated in different domains (De Castella & 

Byrne, 2015; Lou & Noels, 2016; Wang et al., 2009). Next, another hypothesis which was not 

supported concerned the relationship between self-compassion and mastery goals, as results 

show that self-compassion was negatively related to mastery goals even though the opposite 

association was expected. This finding suggests that self-trackers with self-compassion will 

obtain less mastery goals, which is contradictory to findings of previous studies (Neff et al., 

2007). Self-compassion is negatively associated to performance goals which implies that self-

trackers with self-compassion obtain less performance goals, hence decrease the likelihood of 

obtaining goals which are related to showing their competences to others. However this 

association was weak, it confirmed previously established results which demonstrated that self-

compassionate individuals were negatively associated to performance goals primarily due to 

lesser fear of failure (Neff et al., 2007). Moreover, several self-trackers apply self-compassion 

by mechanisms of perceiving one’s experience as part of the greater human experience and 
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being kind to oneself as illustrated in the qualitative failure description. In sum, these 

unexpected findings for mastery goals and its relation to mindset and self-compassion could be 

caused by the insufficient adequacy of the mastery subscale, as the Cronbach alpha was poor 

and the subscale contained items with cross factor loadings. Therefore, conclusions should not 

be tied on this study and subsequently additional research is required regarding the association 

between self-compassion and mindsets related to goals of self-trackers.  

In line with other domains (Haimovitz et al., 2011; Wang et al., 2009), the relation of 

mindset and motivation was confirmed as self-trackers with a growth mindset obtained more 

autonomous motivation and less controlled motivation, while self-trackers with a fixed mindset 

obtained more controlled and less autonomous motivation. So, self-trackers with a growth 

mindset perceive higher levels of authority regarding their motivation, whereas self-trackers 

with a fixed mindset perceive lower levels of authority and self-determined motivation. 

Qualitative results showed in the event of failing a goal, majority of self-trackers acquired 

autonomous motivation to assure reaching the goal in the future. Only individuals with a growth 

mindset would not judge themselves and their failures, confirming the link between growth 

mindset and autonomous motivation. Moreover, a weak positive correlation was shown for 

mastery goals and autonomous motivation, whereas the positive relation between performance 

goals and controlled motivation was mediocre to strong. Generally, self-trackers show stable 

high levels of autonomous motivation as illustrated in Figure 2, which can explain why their 

motivation is less influenced by other aspects in our study. Another argument to explain this 

correlational strength is the weak mastery goals subscale, as other studies generally show 

stronger associations (Elliot & Murayama, 2008; Janke & Dickhäuser, 2019). Qualitative 

descriptions about events of failure showed that several self-trackers require external rewards 

in order to become motivated to reach their goals, which might provide additional evidence for 

the association between goals and controlled motivation.  

Next to that, when considering the main cognitive concepts, results showed that fixed 

mindset could be negatively predicted from autonomous motivation and positively from 

controlled motivation and performance goals. Moreover, performance goals moderated the 

effect of controlled motivation on fixed mindset; hence possessing performance goals 

strengthened the relation between fixed mindset and controlled motivation. In other words, a 

self-tracker with controlled motivation and performance goals will be likely to possess a fixed 

mindset, whereas autonomous motivation will decrease the probability of a fixed mindset.  On 

the other hand, a growth mindset could be positively predicted when one possesses autonomous 

motivation and negatively when a self-tracker possesses controlled motivation and performance 
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goals. The effect of autonomous motivation on growth mindset will decrease when a person 

obtains more mastery goals, because mastery goals appear to be a non-significant predictor of 

growth mindset and thus explains this moderation effect. So, a self-trackers’ growth mindset is 

predicted by possessing autonomous motivation whereby mastery goals negatively influence 

the relation between autonomous motivation and growth mindset. These findings complement 

to recommendations of Janke & Dickhäuser (2019), as they suggested to investigate 

moderations of achievement goal theory and self-determination theory. Their study investigated 

these theories in the domain of education, work and sports; hence, our study contributes 

knowledge regarding the moderation between AGT and SDT to the additional self-tracking 

domain. Moreover, the prediction models included cognitive aspects which jointly already 

explained 46% of the variance within these mindsets, which suggests that additional aspects are 

required to able predict a self-trackers mindset more thoroughly. For example, including 

behavioural aspects of self-trackers as investigated in this study or supplementary cognitive 

aspects related to mindsets as investigated by other researchers, such as enjoyment (Puente-

Díaz & Cavazos-Arroyo, 2017) or self-efficacy (Orvidas et al., 2018).  

 Furthermore, exploratory results were discovered in this study which investigated 

concepts concerning self-compassion, self-presentation and commitment. Findings 

demonstrated that self-trackers with a growth mindset obtain more self-compassion and less 

self-presentation. For self-trackers with a fixed mindset, these relationships were reversed; 

hence, they possess less self-compassion and more self-presentation. When a self-tracker 

experiences an event of failure, a growth-minded individual is linked to characteristics such as 

being caring towards oneself, less likely to apply self-handicapping, seeing experiences in a 

part of a larger experience, and willing to admit mistakes or weaknesses. Self-trackers with a 

fixed mindset will aim to assure others hold a preferable image of them, apply more practices 

of self-handicapping, blame external reasons for their failures, judge themselves and 

overidentify with their feelings. Qualitative findings, as provided by the description of an event 

of failure, confirms these results as several self-trackers argue to withhold their failures from 

others to assure a preferred image implying high levels of self-presentation, whereas others hold 

themselves responsible for their failures and mentioned that “Other persons had no part in how 

I felt about myself or presented myself. This is for me.” which demonstrates low levels of self-

presentation. Moreover, the results regarding self-presentation and self-compassion confirms 

the previously relationship regarding mindset, because self-compassion is negatively related to 

self-presentation. In other words, the less one applies self-kindness and mindfulness during 

events of inadequacy, the more one aims to assure a preferred image of themselves and vice 
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versa. Due to the innovativeness of these concepts in relation to mindset, previous literature is 

lacking. Regarding self-presentation, correlational research established that self-trackers with 

high levels of self-presentation obtain more controlled motivation, mastery goals, performance 

goals and are more likely to possess a fixed mindset. Therefore, self-trackers who aim to assure 

others hold a desired image, will possess low levels of authority in their motivation and believe 

one’s ability is fixed. Although the positive association to mastery goals is demonstrated, the 

mastery subscale was slightly inadequate as explained in the limitations section, and thus 

conclusions should be considered with care. On the other hand, self-trackers with lower levels 

of self-presentation were more likely to obtain a growth mindset, which confirms findings of 

Dweck & Master (2008) who established that students with a growth mindset applied less self-

handicapping. Next to that, the association with autonomous motivation and self-presentation 

was not established, which suggests that autonomous motivation of self-trackers did not vary 

when applying self-presentation. This finding is confirmed by Figure 6 which shows 

continuously high levels of autonomous motivation independent of the level of self-

presentation. Various self-trackers presented themselves as unaffected by failure of goals, or 

even withhold these failures from others, as described in the qualitative results. It is likely that 

they hold external reason responsible for their failures and apply self-handicapping. To 

contrary, multiple participants hold their own passivity accountable for not reaching their goals, 

which suggests low levels of self-presentation and hence demonstrates variability of self-

compassion between self-trackers. In sum, relationships between self-presentation, self-

compassion and mindset contribute to a current gap existing in literature as these findings are 

completely novel and provide important contributions to scientific knowledge. Our study shows 

that the mindset of self-trackers determines the level of self-compassion and self-presentation 

one applies, which can be used to tailor self-tracking tools towards the user’s mindset to 

increase satisfaction of the users and effectivity of the devices.  

Commitment of self-trackers was not considered in the hypotheses; however, interesting 

results emerged in this study. Firstly, commitment was strongly associated to controlled 

motivation and performance goals, and weakly associated to autonomous motivation and 

mastery goals.  These findings partially confirmed results of Pelletier et al. (2013), as they stated 

that autonomous motivation positively predicted long-term commitment to sport whereas our 

study established that controlled motivation is stronger associated to commitment. Apparently, 

controlled motivation occurs to be more influential for self-trackers than autonomous 

motivation, indicating that self-trackers’ motivation to remain dedicated is determined by 

external rewards, like badges, and low levels of autonomy. An alternative explanation could be 
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that autonomous motivation of self-trackers is generally high and constant, as shown in Figure 

5 and 6. Autonomous motivation remained equal, independent of the level of self-presentation 

or self-compassion, as mentioned before. Moreover, these findings concerning commitment 

contribute to future suggestions to investigate relationships between goal setting and 

commitment of self-trackers (Hamari et al., 2018), as performance goals occur to be important 

for commitment. Therefore, motivational design of self-trackers should include performance 

goals, such as ‘Go for a run. In order to beat your friends, make sure your tempo is better than 

5 min/km’, which will be especially motivational for self-trackers with a fixed mindset whom 

possess controlled motivation. Secondly, commitment of self-trackers is correlated with sharing 

more data, opening their application more often, possessing more devices and using wearables, 

of which the regression analysis showed that commitment was predicted most strongly by using 

wearables, as well as sharing data and possessing more devices. Especially being a wearable 

self-tracker predicts high levels of commitment. However, these variables only explained 18% 

of the variance in commitment, possibly due to high intercorrelation of these behaviours, and 

suggests other aspects that explain the commitment of a self-tracker were not included in this 

analysis. As mentioned before, cognitive aspects of mindset, type of goals or motivation could 

be included, or additional behavioural aspects such as enjoyment (Hamari et al., 2018) or actual 

performance (Puente-Díaz & Cavazos-Arroyo, 2017; Rockmann & Gewald, 2018).  

Furthermore, behaviours of self-trackers were analysed. Majority of self-trackers are 

using wearables to reach their goal, although using applications are common as well. As 

illustrated in the quantitative and qualitative results, exercise is a frequently tracked activity, 

next to weight loss, sleep and calorie intake which is in agreement with other studies (Rapp & 

Cena, 2016; Rooksby et al., 2014). Furthermore, more than half of the participants are relatively 

familiar with self-tracking, as they perform self-tracking for at least nine months. Consequently, 

this study contributes to literature about long-term trackers because half of the participants 

tracked more than nine months, whereas majority of self-tracking studies was focussed on short-

term trackers (Kupfer et al., 2016; Rooksby et al., 2014). Hence, results of our study are 

applicable for long-term self-trackers and thereby provide an important quantitative insight 

regarding dropouts in self-tracking, as it is established that frequency of opening the application 

is negatively associated to duration of self-tracking. It suggests that a person becomes less 

committed to their device over time, possibly due to a lack of personalized feedback (Shih et 

al., 2015), or loss of interest as behavioural patterns are known (Fritz et al., 2014), or failing to 

reaching their goal (Sjöklint et al., 2015). In the past, only qualitative evidence was provided 

for this relationship (Fritz et al., 2014; Shih et al., 2015; Teixeira et al., 2012), whereas our 
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study provides, although weak, quantitative evidence. More research is required regarding the 

relationship between decreased opening of the application over time; however, the 

fundamentals are already provided. Furthermore, behaviours regarding opening the application, 

analysing data, uploading data and sharing data are intercorrelated, which implies that these 

behaviours often occur collectively. Moreover, a wearable self-tracker opens their application 

less frequent and obtains less devices than a device self-tracker, which is plausible as a multiple-

feature wearable displays the required information immediately. These findings contribute to 

the scientific knowledge in this domain by providing a behavioural profile of long-term self-

trackers concerning type of activities, device and data interaction behaviour. Implications of 

these findings is that the established behaviours can be used to personalize self-tracking tools 

and comply to the users’ needs, by for example focussing features on exercise and weight loss 

goals and distinguish between wearable and device focusses self-trackers.  

 

4.2 Limitations and future research 

Even though our study established relationships between mindset, goals, motivation, self-

compassion, self-presentation and commitment, it has to be noted that it is a first step in the 

direction of mindset-related research in the domain of self-tracking. Regarding the design of 

this study, future studies can improve on several aspects. First, the data collection method of 

this study could be changed as data of this study is based on an online survey, which implies 

data is cross-sectional and self-reported. Hence, a possibility exists that subjective emotions or 

events influence the responses provided by participants. On the other hand, actual measures of 

goal setting and motivational practices might not indicate the importance to, and effect on, a 

self-tracker which indicates that survey data is neither inferior nor superior to other types of 

data collection. However, a disadvantage of this method of data collection is that it produces 

correlational research, which implies causation of results cannot be established, and therefore 

exclusively assumptions of casual relations can be provided but not the actual cause itself. Next 

to that, survey data has a low ecological validity and thus could influence generalizability of 

results. Secondly, ambiguous items should be eliminated from the survey, which does not 

entirely hold for our study. Although the consequence is minor, interpretation of the activities 

‘water/food intake’ and ‘caloric intake’ are overlapping, which implies participants could have 

been confused and consequently provided answers which do not comply to their actual 

practices. Furthermore, not uploading and sharing data is performed more frequently than not 

analysing data. This appears to be contradictory, because uploading data to an online platform 
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is required for wearable self-tracking to be able to analyse their behavioural patterns. As 

majority of participants use wearables, it might be that participants misinterpreted 

corresponding questions in the online survey as uploading data to an online platform could be 

automatized for several wearables. Hence, it is important to assure unambiguous questions to 

collect representative responses from participants.  

Moreover, future studies are recommended to go beyond correlational research, by use 

of experiments whereby the mindset of a self-tracker is manipulated to reflect the actual 

causation of mindset on motivation, goals, self-presentation and self-compassion or collect 

additional qualitative results by semi-structured focus groups or in-depth interviews to 

investigate why certain goals are important, or why self-trackers frequently apply self-

presentation. Consequently, structural equation modelling can be performed to assess the 

goodness of fit of the conceptual framework whereby error rates are included instead of 

analysing correlations only. Furthermore, generalizability of this study onto the universal 

population of self-trackers requires attention as this is not only dependent on the data collection 

method which was mentioned before. In fact, majority of the  associations between mindset and 

goals, mindset and motivation, and motivation and goals are comparable to other studies 

(Gorozidis & Papaioannou, 2016; Lou & Noels, 2016; Wang et al., 2009), which implies that 

these relationships are generalizable for a multitude of domains. Nonetheless, our study was 

partially based on exploratory concepts and consequently more research is required to establish 

how self-compassion, self-presentation and commitment is reflected in other samples of self-

trackers.  

The main and foremost limitation in this research, is the lack of a decent mastery 

subscale. During the development of this subscale, some challenges were encountered such as 

cross factor loadings and a low Cronbach’s alpha level. Several other studies differentiated 

between valence of these achievement goals and thereby establishing a mastery-avoidance, 

mastery-approach, performance-avoidance and performance-approach dimension (Elliot & 

Murayama, 2008; Pahljina-Reinić & Kolić-Vehovec, 2017). In our study, we assumed that the 

distinction between mastery goals and performance goals would show sufficient discrimination 

between goals types, however results do not comply to this assumption as demonstrated by the 

cross loadings in the mastery subscale. In the study of Wang et al. (2009) a clear distinction 

was established between mastery-approach, which was positively associated with a growth 

mindset, and mastery-avoidance goals, which did not have a relation to mindset. The items 

included in the mastery subscale of this research, were mainly mastery-avoidance oriented. 

Consequently, this might explain the observed results and lack of support of several hypotheses; 
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hence, future research should investigate if including the level of valence of goals in the domain 

of self-tracking produces different outcomes. Next to the low Cronbach’s alpha of the mastery 

goal subscale, also the reliability of subscales of growth and fixed mindset was below the 

acceptable threshold of 0.7, which could be due to a low number of questions, poor inter-

relatedness between items or heterogeneous constructs (Tavakol & Dennick, 2011). These 

mediocre Cronbach alphas illustrate a lack of reliability of the scales which could be explained 

by the novelty of the scale, as all items were newly constructed and inspired of growth and fixed 

mindset characteristics. Although extensive and careful considerations of items during 

construction of this scale, analysis showed several items did not show sufficient accuracy to 

assess mindset, subsequently future studies should improve the mindset subscales. On the other 

hand, the reliability of the commitment scale was high which is an excellent result as it 

illustrates items that are closely related and measure one latent variable. However, alpha’s over 

0.9 “may suggest redundancies and show that the test length should be shortened” as stated by 

(Tavakol & Dennick, 2011, p. 54). Hence, future research should investigate whether this 

commitment scale could be decreased in length while maintaining its level of validity and 

reliability. Finally, despite the fact that underlying dimensions were considered when 

developing the self-presentation and commitment scale, these factors were not revealed in the 

process of factor analysis. Apparently, these dimensions were not discrepant and thus were not 

revealed, which is a process future research could consider in their studies.  

Next to considering these dimensions, future studies are recommended to investigate if 

self-presentation is as adequate to include in mindset-related research as currently established, 

which could be achieved by replicating this study with another sample of self-trackers, or 

investigating similar relationships in different domains, such as education or sports. Moreover, 

in this study, behavioural aspects of self-trackers have illustrated a quantitative relation 

concerning dropouts, whereas previously only qualitative evidence was established (Fritz et al., 

2014; Shih et al., 2015; Teixeira et al., 2012) as an increased duration of tracking is associated 

to a decreased frequency of opening their application. This new, although weak, relation could 

be explored more thoroughly in future studies. Next, the novel and resolute commitment scale 

provides essential fundamentals to assess commitment of self-trackers in future research. 

Nonetheless, it is encouraged to examine whether this scale could be decreased in length 

because the high Cronbach’s alpha could illustrate redundant items, while maintaining its level 

of validity and reliability, as implied by the scepticism of Tavakol & Dennick (2011). Only 

18% of the variance of commitment could be explained due to intercorrelations of predictors, 

which suggests that future research should consider different behaviours of self-trackers to 
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explain this commitment more thoroughly as advised by Teixeira et al. (2012). Moreover, future 

research should investigate how this commitment could be predicted by cognitive aspects of 

self-trackers, such as mindset, goals or motivation. The study of Hamari et al. (2018) suggests 

to “investigate whether the relationship between goal-setting and perception of motivational 

design is moderated by factors related to individual characteristics” which is similar to our 

future recommendation, and thereby illustrates the importance of combining cognitive aspects 

to behaviour of self-trackers.  

In the end, the purpose of this research is provide knowledge in order to personalize 

self-tracking tools by adjusting these devices to one’s mindset, goals and motivation, as 

supported by Hamari et al. (2018, p. 37) “being able to differentiate these design principles and 

consequently develop differentiated services and systems along goal profiles of users may help 

to more effectively target system features to individual users, increasing their adoption rates 

and the value individuals could draw from them.” and multiple studies that recommend 

personalization heuristics (Asimakopoulos et al., 2017; Rapp & Cena, 2016). Future studies 

should integrate findings of our study into a wearable, by providing personalization of goals 

and adjusting to one’s motivation, to investigate if benefits such as satisfaction of the user and 

effectivity of the self-tracking device increase while negative effects like incorrectly usage of 

the self-tracking tool decrease. Hence, usage of these wearables in daily life could additionally 

increase ecological validity and consequently establish higher levels of generalizability.  

 

4.3. Conclusion 

These findings shed new light on self-trackers and their mindset, in relation to goals, 

motivation, self-compassion, self-presentation and commitment. Specifically, self-presentation 

is an adequate concept which should be included in mindset-related research, whereas self-

compassion appears to be less suitable. Results show that self-trackers with a growth mindset 

obtain more autonomous motivation and self-compassion, and less controlled motivation, 

mastery goals, performance goals and self-presentation. On the other hand, self-trackers with a 

fixed mindset obtain more controlled motivation, performance goals as well as mastery goals, 

and self-presentation, while possessing less autonomous motivation and self-compassion. The 

main limitation is the mastery goal subscale, which contains cross loadings and a low reliability 

and thereby frequently fails to support our hypotheses. To better understand implications of this 

study, future research should improve the mastery goal subscale and investigate if our findings 

actually produce more benefits and less disadvantages for self-trackers by manipulating one’s 
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mindset or integrating findings in wearables. Finally, the largest contribution to scientific 

domain is the development of commitment scale for self-trackers, which was suggested as well 

by Hamari et al. (2018). Although underlying factors are not revealed and its length might be 

shortened, the novel scale assesses commitment of self-trackers and is a suitable tool to conduct 

future studies with. Next to that, our study provides quantitative evidence of dropouts in self-

tracking, whereas before solely qualitative studies established this effect. This finding can be 

elaborated and investigated in other self-tracking studies.    
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Appendix A 
 

Items of corresponding scales 

 

Mindset  

1. To be honest, I don’t think I can really change my behaviour with a self-tracking device. 

2. I can make small changes, but I don’t have the ability to completely change my 

behaviour. 

3. Feedback from my tracker has solely the purpose of judging me. 

4. I do not like failure, because it shows my lack of ability. 

5. When I keep applying effort over time, I think I can improve my behaviour with the use 

of my tracker. 

6. With the feedback of my tracker, I can manage to improve my behaviour. 

7. My behaviour is flexible, I can change it with the use of my tracker. 

8. I believe I have the ability to change my behaviour considerably over time. 

 

Goals 

1. It is important to me to change my behavior as well as I possibly can. 

2. It is important to me to master all aspects of my goal. 

3. I worry that I may not change my behavior as well as I possibly can. 

4. Sometimes I am afraid that I may not change my behavior as well as I'd like. 

5. It is important to me to change my behavior better than others. 

6. My goal is to do better than most others. 

7. I just want to avoid performing worse than others. 

8. It is important to me to avoid being one of the worst performers in a group. 

 

Motivation 

1. Because it gives me pleasure to learn more about myself. 

2. Because it is very interesting to learn how I can improve myself. 

3. Because self-tracking reflects the essence of whom I am. 

4. Because self-tracking is an integral part of my life. 

5. Because I have chosen self-tracking as a way to develop myself. 

6. Because I found it is a good way to develop aspects of myself that I value. 

7. Because I would feel bad about myself if I did not take the time to do self-tracking. 

8. Because I feel better about myself when I do self-tracking. 

9. Because people I care about would be upset with me if I didn't do self-tracking. 

10. Because I think others would disapprove me if I didn't do self-tracking. 

 

Self-compassion 

1. I try to be understanding and patient towards those aspects of my personality I don’t 

like.  

2. When I’m going through a very hard time, I give myself the caring and tenderness I 

need. 

3. I try to see my failings as part of the human condition. 

4. When I feel inadequate in some way, I try to remind myself that feelings of 

inadequacy are shared by most people. 
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5. When I experience an event of failure, I try to take a balanced view of the situation. 

6. When something upsets me, I try to keep my emotions in balance. 

7. I’m disapproving and judgmental about my own flaws and inadequacies. 

8. I’m intolerant and impatient towards those aspects of my personality I don’t like. 

9. When I’m feeling down, I tend to feel like most other people are probably happier 

than I am. 

10. When I fail at something that’s important to me, I tend to feel alone in my failure. 

11. When I fail at something important to me, I become consumed by feelings of 

inadequacy. 

12. When I’m feeling down I tend to obsess and fixate on everything that’s wrong. 

 

Self-compassion 

1. It is not important that others perceive me as a self-tracker. 

2. I want to be thought of as a person who tracks oneself. 

3. I wear a tracker/wearable, so others can tell I am a self-tracker. 

4. If I will have an inactive day, I don’t wear or use my tracker. 

5. Only if I wear my tracker or use my application, I will give 100% of myself. 

6. When I don’t reach my goal, I often blame external causes (e.g. weather, people, health). 

7. I’m worried about how others will perceive my failure.  

8. If it is likely I will fail, I will not track an activity.  

9. I share my tracked activities online, so others can see I am a self-tracker. 

10. I attribute the reason of my failure to myself.  

 

Commitment  

1. If I forget my device at home, I would go back to get it. 

2. I sleep with my device on. 

3. I make extra effort to reach my goal. 

4. I share my data with others. 

5. I spread the idea of self-tracking. 

6. I recommend self-tracking to others. 

7. I run an analysis of my tracked behavior (e.g. plot my running speed). 

8. I’m willing to pay extra for a ‘good quality’-tracker. 

9. I interact with a self-tracking community. 

10. If someone defeats me (in an online competition), I try to conquer my position again. 

11. I purchase accessories for my tracker. 

12. I update my pre-determined goals whenever required. 

 

  



63 
 

 

Appendix B  
 

Factor analysis  

 
Table 8. Goals achievement scale 

 

 

 
Table 9. Motivation scale 

 

 

 

 

Item EFA 

(Group 

1) 

CFA 

(Group 

2) 

M SD 

1. It is important to me to change my behavior as well as I 

possibly can. 
0.26 

- - - 

2. It is important to me to master all aspects of my goal. 0.47 0.50 5.46 1.20 

3. I worry that I may not change my behavior as well as I 

possibly can. 

0.71 0.74 4.47 1.63 

4. Sometimes I am afraid that I may not change my behavior 

as well as I'd like. 
0.70 

0.75 4.61 1.66 

5. It is important to me to change my behavior better than 

others. 

0.80 0.84 4.77 1.65 

6. My goal is to do better than most others. 0.70 0.81 4.87 1.72 

7. I just want to avoid performing worse than others. 0.72 0.68 4.55 1.80 

8. It is important to me to avoid being one of the worst 

performers in a group. 

0.80 0.77 4.72 1.73 

Item EFA 

(Group 

1) 

CFA 

(Group 

2) 

M SD 

1. Because it gives me pleasure to learn more about myself. 0.67 0.61 5.34 1.37 

2. Because it is very interesting to learn how I can improve 

myself. 
0.72 

0.66 5.62 1.33 

3. Because self-tracking reflects the essence of whom I am. 0.68 - - - 

4. Because self-tracking is an integral part of my life. 0.64 - - - 

5. Because I have chosen self-tracking as a way to develop 

myself. 

0.58 0.64 5.64 1.18 

6. Because I found it is a good way to develop aspects of 

myself that I value. 

0.68 0.62 5.52 1.20 

7. Because I would feel bad about myself if I did not take 

the time to do self-tracking. 

0.66 0.70 4.06 1.94 

8. Because I feel better about myself when I do self-

tracking. 

0.57 - - - 

9. Because people I care about would be upset with me if I 

didn't do self-tracking. 

0.84 0.84 3.4 2.20 

10. Because I think others would disapprove me if I didn't 

do self-tracking. 

0.81 0.84 3.22 2.11 
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Table 10. Self-compassion scale 

 

 

 

 

 

 

Item EFA 

(Group 

1) 

CFA 

(Group 

2) 

M SD 

1. I try to be understanding and patient towards those 

aspects of my personality I don’t like. 

0.65 0.65 5.08 1.39 

2. When I’m going through a very hard time, I give myself 

the caring and tenderness I need. 

0.74 0.74 5.00 1.49 

3. I try to see my failings as part of the human condition. 0.70 0.71 5.13 1.41 

4. When I feel inadequate in some way, I try to remind 

myself that feelings of inadequacy are shared by most 

people. 

0.73 0.74 4.95 1.53 

5. When I experience an event of failure, I try to take a 

balanced view of the situation. 

0.71 0.72 5.17 1.41 

6. When something upsets me, I try to keep my emotions 

in balance. 

0.66 0.66 5.35 1.30 

7. I’m disapproving and judgmental about my own flaws 

and inadequacies. 

0.79 0.80 4.58 1.63 

8. I’m intolerant and impatient towards those aspects of my 

personality I don’t like. 

0.63 0.64 4.59 1.69 

9. When I’m feeling down, I tend to feel like most other 

people are probably happier than I am. 

0.75 0.75 4.77 1.66 

10. When I fail at something that’s important to me, I tend 

to feel alone in my failure. 

0.74 0.74 4.59 1.71 

11. When I fail at something important to me, I become 

consumed by feelings of inadequacy. 

0.84 0.85 4.56 1.78 

12. When I’m feeling down I tend to obsess and fixate on 

everything that’s wrong. 

0.74 0.75 4.59 1.70 


