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ABSTRACT 
Sedentary behavior and an inactive lifestyle are a risk factor 
for chronic diseases and an increasing number of people are 
affected [17]. Technologies and smartphone applications 
can help to support and increase awareness of sedentary 
behavior and thus, help users change their lifestyle and 
create a balance between sedentary time and physically 
active time [31]. Based on Self-Determination Theory [48], 
this study aimed to identify user preferences and design 
features in technologies to support the awareness of 
sedentary behavior and explored the influence of design 
implementations towards motivation on sedentary behavior 
change. Data was collected and analyzed via a survey that 
was made available online. Participants were drawn from 
social media platforms and company email addresses. The 
survey was distributed to 97 people through a web-based 
tool which resulted in complete data from 84 responses. 
Results of the survey based on Self-Determination Theory 
indicated a positive influence of competition among users 
in screen-based sedentary behavior applications. These 
findings contribute to our understanding of how individuals 
can be motivated to use awareness-based sedentary 
behavior technologies by the implementation of design 
features. 
Author Keywords 
Human Factors; Human-Computer Interaction; Sedentary 
Behavior; Health Awareness; Self-Determination Theory; 
Motivation. 
INTRODUCTION 
The change in lifestyle is clearly noticeable in both 
industrialized and developing countries over the past few 
decades [42,46]. While a healthy lifestyle in terms of 
nutrition and sporting activity has come into focus and is 
becoming increasingly important for the population [12], 
people still spend most of the daytime sedentary [21]. 
Studies have indicated sedentary time and physical 
inactivity as some of the most common behavioral risk 
factors for chronic diseases such as type 2 diabetes, heart 

disease and cancer [17]. In order to reduce the risk of 
chronic diseases, not only sporting activities have to be 
integrated into the lifestyle, but above all regular activities 
that interrupt the sedentary time during the day [64]. There 
are already implementations in which technologies are 
supposed to increase health awareness, motivate the user to 
do physical exercise and, as a result, reduce the time 
spending sitting down [6]. However, in order to have a real 
effect on health, it is necessary to change the behavior 
permanently and to keep this change going [62]. In addition 
to discipline, motivation is particularly important and that 
the user perceives the technology as enjoyable, interesting 
and satisfactory [5,7]. This in turn can be supported by 
well-designed technology with well-implemented features 
and thus could have a direct influence on the success of the 
technology and a long-term behavior change [3]. Although 
there is knowledge about the need for smartphone and 
wearable technology support in behavior change [44], little 
is known about the needs of the end user and what features 
would have an effect on the motivation to change their 
behavior on sedentary time. Self-Determination Theory 
(SDT) is a theory from psychology that assumes that people 
are motivated when they feel competent, autonomous, and 
related to others [14] and has been used in the development 
of physical activity interventions [1]. This in turn can be 
supported by well-designed technology, that the user 
perceives the technology as enjoyable, interesting and 
satisfactory [5,7] with well-implemented features, and thus 
could have a direct influence on the success of the 
technology and a long-term behavior change [3]. Although 
there is knowledge about the need for smartphone and 
wearable technology support in behavior change [44], little 
is known about the needs of the end user and what features 
would have an effect on the motivation to change their 
behavior on sedentary time. In this thesis, I set out to 
explore this through the following research questions:  

§ What knowledge exists in the field of technology 
to support awareness of sedentary behavior?  

§ What design recommendations and which design 
features have already been used? 

§ Which design features and implementation have a 
positive impact on the motivation of users? 
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In an extensive literature search, the present study 
investigated the available knowledge in the field of 
technology to support awareness of sedentary behavior and, 
furthermore, determined design features and 
recommendations in this area. It has been shown that SDT 
has not yet been applied to user preferences and design 
recommendations to support sedentary behavior awareness. 
However, the present study sought to understand which 
design features and implementations have a positive effect 
on the motivation of the users and, therefore, used SDT to 
explore this relationship. It was hypothesized that it is 
possible to apply design features to the categories of the 
SDT and that they have the same positive relationship 
towards motivation. For this reason, this study conducted an 
online survey in which the participants were asked about 
their experience with design features in persuasive 
technology, their perception of design features and their 
motivation for sedentary behavior change. The study 
resulted in four design features, which were hypothetically 
considered to have an influence on intrinsic and one 
extrinsic motivation. It could be significantly explained that 
there is a positive influence of competition towards intrinsic 
motivation. 
 
BACKGROUND 
Sedentary Behavior 
Academia understands sedentary behavior not only as the 
time in which an individual is physically inactive, but also 
the time an individual spends with television, computer or 
cell phone and is therefore not physically moving [63]. 
Science-based health recommendations already include 
light activity and standing in order to decrease sedentary 
time and improve health [64]. Sedentary behavior is a 
condition that affects both the young generation and adults 
[65] . In a survey about physical inactivity [65] it is shown 
that on average 85% of the responding population between 
ages 15 and < 65 were active less than three times per week 
[65]. So called “screenagers” who spend their free time 
playing computer games are just as affected as the working 
population at the desk chair or people driving their car [21]. 
A study by Moulin and Irwin [37] on sedentary time among 
students and office-based employees has also shown that 
both groups have similar sedentary behavior. Data from 
Rosenberg et. al. [47] measured sedentary time in adults of 
9.4 hours a day. In the study of Moulin and Irwin [37], an 
average sedentary time of 6.92 hours a day was determined 
for undergraduate students. These findings give an insight 
on how large the proportion of the affected population is 
and how important it is to provide supportive tools that help 
the population to change their behavior in the long term.  
Technology to Support Awareness  
Previously known technologies to increase health 
awareness and support behavior change are smartphone 
applications and wearable devices [2,27]. According to 
Burnham et al. [8], the development of portable devices that 
monitor health parameters is becoming increasingly popular 

and more and more people are monitoring their fitness [8]. 
Wearables work in a way so as to measure physical activity, 
find patterns and give recommendations, and are often used 
for self-monitoring [64]. There can also be found 
smartphone applications without additional wearables, for 
instance, a smartphone app called “b-mobile” [6] is 
intended to motivate the user to permanently change their 
sedentary behavior, suggests strategies, and promotes 
physical activity. Even though the authors found in their 
study that smartphone apps have the ability to change 
sedentary behavior [6], little is known about how these 
results can be successfully implemented in an app and 
whether they can actually increase motivation.  

Large and well-known companies have also dealt with the 
topic of health innovation; two major pioneers in the field 
are Fitbit [66] and Apple Watch [67]. They have developed 
wearables that can measure sedentary time and remind the 
users to do activities that interrupt inactive time during the 
day [64]. Both producers offer wearables in the form of 
digital wristbands, which allow the users to practice self-
monitoring their health and fitness, in addition to 
supporting their overall health activities [64]. For the 
development, the producers used their own knowledge 
through studies and interpreted the frequency and 
recommendations accordingly [64].  
Apple 
In recent years, Apple has put a lot into the development of 
health innovations and started studies in collaboration with 
the American Heart Association, Brigham and Women’s 
Hospital, and Harvard Medical School [68] mostly on the 
topic of the effects of physical activity on heart health [69]. 
One of the results was that Apple was able to use the Apple 
Watch to detect atrial fibrillation, which could lead to 
stroke, blood clots and heart failure [68]. In addition to the 
Apple Watch, Apple also uses the iPhone as hardware, 
which in turn uses third-party apps to obtain significant data 
about the user and to carry out accurate measurements if 
possible [67]. In the future, Apple wants to gain further 
research information on the early detection of diseases and 
derive from this data interventions that can be used to 
develop a product that helps the user to live a longer and 
healthier life [70]. Although Apple has not yet collected its 
own results to give interventions for less sedentary time, the 
Apple Watch already offers functions to remind the user 
[67]. The individual features of the Apple Watch are of 
great interest in this research and will be discussed in more 
detail in the further course of the work. 
Fitbit 
The second major pioneer in health technology is FitBit 
[71] which is a company from California that offers 
wireless technologies, i.e. wearable products, that are used 
in the field of fitness and health. The company offers a 
range of smartwatches and trackers that are worn on the 
wrist of the end consumer [71]. On their website, they are 
primarily devoted to motivation and support the user in 
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achieving fitness goals [72]. The specific features and 
implementations they use will be explained in more detail 
later in the work. Furthermore, the portable products have 
an integrated screen and can be connected to a smartphone 
app on which the data can be synchronized [72]. In addition 
to the application, the user also has access to internet 
platforms through which personal progress can be tracked 
using charts [73]. FitBit offers consumers market-leading 
implementations to decrease their sedentary time over the 
course of the day and enables precise and flexible settings 
that can be made by the user themselves [9]. The range of 
possibilities in flexibility and autonomy are implemented 
particularly successfully in the Fitbit technologies and are, 
therefore, particularly relevant and will be used again in the 
empirical part of the work. 
Recent Studies 
FitBit has over 200 research studies, also in collaboration 
with Dana-Farber Cancer Institute, Georgetown University 
and Arizona State University [73]. The most interesting 
research for this study is the latter, which investigates the 
impact of the integrated activity monitor on the mindfulness 
on physical activity [53]. Nevertheless, these studies focus 
mainly on medical recommendations and don’t research in 
which way the user could be motivated to use it, nor how to 
increase motivation. Whereas, students from the Johns 
Hopkins University School of Medicine [24] have 
conducted a study on user preferences and design 
recommendations. In their work, however, they only 
specialize in mHealth Apps to promote Cystic Fibrosis Self-
Management and have not tested the effect on user 
motivation [24]. The work of the researchers focuses on an 
app innovation that is made for people with chronic 
diseases and to support and remember them in the treatment 
of their disease [24]. Nevertheless, the study does not 
address an app for the prevention of chronic diseases or one 
that is designed to support awareness. The target group of 
this work was sick people and it therefore differs widely 
from the current study. In addition, this work will also 
support asymptomatic people to change their lifestyle and 
support awareness. Nevertheless, the previous studies are a 
good starting point for the present work and can serve as a 
guideline for goal guidance. 
Self-Determination Theory 
There are several motivation and behavior theories that 
have different focuses and areas of application [1,55]. In the 
field of Human-Computer Interaction, Self-Determination 
Theory (SDT) was often used to identify the factors 
influencing motivation [7,39]. According to Richard M. 
Ryan and Edward L. Deci [48], SDT is a theory of human 
behavior, motivation and personality development and has 
been used since the mid-1980s to explore the motivated role 
in human action. Vallerand [57] differentiated between two 
types of motivation: extrinsic and intrinsic. If a person is 
intrinsically motivated, this person does something because 
it is perceived as enjoyable, interesting and satisfactory 
[5,7]. The intrinsically motivated action is, therefore, in 

one’s own interest and is consequently an example of 
autonomous motivation [19]. In contrast, extrinsically 
motivated people do a thing because they experience 
pleasure externally [19]. The joy and satisfaction does not 
come from the action itself, but from a reward to which the 
activity leads [19]. Both intrinsic motivation and extrinsic 
motivation are relevant for this work. The hypotheses are 
adapted to the respective motivation according to the 
identified design features. Wellness and flourishing are of 
particular importance in SDT and in this way, it wants to 
understand what human needs are in terms of their social 
and psychological environment in order to achieve a 
condition of motivation [48]. To reach the state of 
motivation, it believes that the needs of autonomy, 
competence, and relatedness must be met [74]. SDT 
assumes that these components lead to more motivation and 
an adaptive outcome [18,48]. This work proposed using 
SDT to test the influence of design features, which could 
either have an influence on the intrinsic or on the extrinsic 
motivation and to find out whether they have a positive 
connection as in SDT. For this, the components autonomy, 
competence and relatedness were adapted and applied to 
design features in technologies to support awareness of 
sedentary behavior [48]. 
METHOD 
Literature Research and Online Survey 
This work used two methods to answer the research 
question. In the first part, the field was characterized by 
extensive literature research in order to investigate what had 
already been used in the field of technology to support 
awareness of sedentary behavior, what knowledge had been 
available, and which design features and recommendations 
were used in this area. This is a well-established approach 
in health-oriented HCI domains to characterize the type and 
scope of their technology interventions [49]. Databases that 
served as a source for literature searches were the university 
library, google scholar and the digital library of the 
association for computing machinery. The search was 
carried out using the following keywords: 1) Awareness 2) 
Sedentary behavior 3) Physical activity 4) Technology to 
support awareness 5) Self-Determination Theory 6) 
Persuasive Technology. The search entries were also used 
partly in combination. Based on the key words, 25 articles 
were considered useful according to their content, of which 
in the end 16 articles provided the most relevant 
information for the subsequent formulation of the 
hypotheses. The results of the literature research were 
divided into the three main components of SDT (autonomy, 
competence and relatedness) and were summarized in the 
hypothesis section and reduced to the most important points 
and findings that led to the formation of hypotheses. In 
addition, an expanded SDT model was formed from the 
hypotheses, which correlations were tested by an online 
survey. The goal of quantitative research is to investigate a 
relationship between two variables, in this case the design 
features (independent variable) and motivation (dependent 
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variable) [30]. In order to obtain as much information as 
possible from as many people as possible, an online survey 
served as a quantitative method in this study [75]. Using a 
linear regression, the relationship between two variables 
were tested. This could be used to interpret how the 
dependent variable behaves when the independent variable 
has changed [36]. In this particular case, we will perform a 
multiple linear regression because there are multiple factors 
(independent variables) and all predicators could have an 
impact on motivation [22]. 
Results of Literature Research and Hypotheses 
The background chapter showed which devices were 
currently available and what the status of research is on the 
status quo. The following chapter took a closer look at the 
findings of the literature research and proposed individual 
features and design implementations that were already used 
or recommended. Appropriate recommendations were 
categorized into the component’s autonomy, competence, 
and relatedness and applied to the SDT model. The 
proposed hypotheses from the results served for the second 
step of the empirical investigation and were tested in the 
further course.  

Persuasive Technology has often been used to change and 
improve behavior with negative effects [40]. In his study, 
Makuochi Nkwo [40] examined strategies on how to 
motivate people to change their behavior. Although his 
study does not address a behavioral improvement from a 
medical point of view, it examines the motivation to work 
for waste management. Nevertheless, one could also apply 
these findings to technology to support the awareness of 
sedentary behavior, since the intention is roughly the same: 
the change of negative behavior. The result of his study is 
that mobile persuasive technology should include the 
following strategies: reduction, personalization and 
tailoring, recognition, prize and reward, competition, social 
learning and cooperation, and reminders [40]. With these 
components, Makuochi Nkwo [40] has already mentioned 
almost all possible components in his work to design a 
technology that promotes motivation. Nonetheless, other 
literature and studies that support the Makuochi Nkwo 
thesis were consulted. Furthermore, it was categorized the 
design recommendations and apply them to the three major 
components of SDT model: autonomy, competence and 
relatedness. 
Autonomy 
In	 the health care area, it has been demonstrated that 
autonomy has a positive correlation to motivation and to 
change in behavior [59,60]. In this way, people feel 
autonomy when they are given a choice [61]. Connecting 
this knowledge to sedentary time, users would feel 
autonomous if they could choose freely when and how 
often a technology should alert them about a lack of 
movement [61]. The study by Rapp et al. [45] agrees that 
users should be guaranteed autonomy. According to their 
findings, users should be given the chance to determine 

their behavior change themselves [45]. Pina et al. [43] 
presented the design of Fitbit. The technology uses 
notifications that pop up in a corner of the computer screen 
and subtly indicate to the user that he or she has spent too 
much time sedentary [43]. The notification is kept small so 
as not to interrupt the users’ work on the computer and the 
user also has the option of removing the notification with 
one click. The researchers investigated three different 
approaches to increasing awareness through notifications: 
actions ("You have been sitting too long! Get up and walk 
around!"), reminders (negative: "Sitting too long can cause 
chronic diseases"; positive: "Decreasing sedentary time can 
counteract chronic diseases"), and feedback ("You've been 
active for 2.5 hours today! ") [43]. In a nutshell, this study 
used interruptions in the form of notifications to increase 
awareness of sedentary behavior [43]. Furthermore, the app 
let their users decide freely from when and up to what time 
and on which days of the week reminders should be sent [9] 
and thereby guarantees a maximum of autonomy. The 
researchers Grundgeiger et al. [20] have evaluated a 
theoretically motivated smartphone app that reminds the 
user to move in 30-minute increments. The app can be used 
on the smartphone alone and requires no additional 
hardware [20]. It is equipped with the functions "tracking of 
the activities sitting, standing, getting up, and walking, and 
making the user aware of prolonged sitting times" [20]. As 
soon as a user becomes inactive and stops moving, the app 
slows down a countdown of 30 minutes; if the user moves 
ahead of time, he receives a notification without any haptic 
addition, if he does not move until the end of the 30 
minutes, he will receive a haptic supported notification on 
his smartphone [20]. Just like Grundgeiger et al. [20], Van 
Dantzig et al. [11] used unobtrusive time reminders on the 
smartphone to trigger small breaks. Users are able to close 
the reminders quickly and easily if they are not interested. It 
appears that reminders in the form of notifications are often 
used and these, in turn, allow many possibilities for 
personal design. With regard to autonomy, the study has 
shown that users often have the option of determining when 
and how often they want to receive reminders. A summary 
of the above design recommendations regarding reminders 
are as following:  
	

1. Which weekdays 
2. What time to start 
3. What time to end 
4. In what frequency 

 

The following hypothesis can therefore be derived from the 
knowledge of Self-Determination Theory:  

H1: Self-determined options with reminders are positively 
related to intrinsic motivation. 
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Competence 	
“The joy and satisfaction does not come from a thing itself, 
but from a reward to which the activity leads” [19]. 
According to Williams et al. [61] "people perceive 
themselves to be competent when they feel able to attain 
important health outcomes". Knowing that an active 
lifestyle offers health benefits is very motivating in itself 
but rewarding the skills when a goal is achieved increases 
the motivation of people considerably [4]. Fitness and sport 
challenges are, therefore, even easier to achieve if a reward 
is expected at the end [4]. The feeling of mastering 
something competently already has an intrinsic reward for 
people [4]. However, if individuals take part in a sport 
competition and achieve their goal, it is an equally great 
reward for them to receive a prize for it [4]. Makuochi 
Nkwo [40] has also found in his study that rewards are well 
suited to be integrated into persuasive technologies. The 
possibility to virtually design extrinsic rewards and 
recompense the user for success has been implemented by 
the technology "Sweatcoin" [76]. This app deals with a 
topic related to sedentary behavior and is an app that 
motivates the user to move and, above all, take many steps 
a day [76]. The company's philosophy is to reward the user 
with actual rewards that can be used in the “real” world. 
They implemented it through a sweatcoin system, which 
rewards the user with about one "Sweatcoin" for every 1000 
steps taken. The user can then use these digital coins to get 
a discount on sports clothing or to pay for a fitness course 
[76]. In order to use rewards digitally, gamification 
techniques can help [34]. A study by the authors Marache-
Francisco and Brangier [32] identified motivation as a key 
aspect in persuasive design with gamification. Motivation is 
therefore achieved through playful elements and by 
generating engagement in a nongaming technology [32]. 
Possible rewards that can be implemented through 
gamification are points, or leaderboards [34]. First of all, a 
points system can reward particularly successful users with 
points that can be used to achieve a status vis-à-vis other 
users in the app [34]. A further possible implementation 
would be the aforementioned and example of allowing 
points to be used for external purchases. Marylène Gagné 
and Edward L. Deci [19] stated rewards as an action that 
leads to joy and satisfaction and motivates the user 
externally. For this reason, the formulated hypothesis in this 
case addresses the extrinsic motivation of the users. These 
findings make it logical to hypothesize that motivation is 
more likely when the user feels competent or receives 
virtual rewards for the goals which he or she has achieved. 

H2: Rewards are positively related to extrinsic motivation. 
Relatedness  
A study by the University of Oulu in Finland [38] 
developed design guidelines for technologies that are 
characterized by their social influence features. Here, social 
ties and comparisons are to be used to achieve a goal and 
change user behavior in the long term. Social comparison, 
which falls under the group of social influences, can have 

positive and negative effects on the user [38]. If 
comparisons are made, the user may feel that they are 
failing, and envy or disappointment may arise. Therefore, 
the researchers advise when implementing that the feature 
should be designed to create positive emotions. It should 
motivate users, support them and connect them with others 
in order to exchange experiences if necessary. The fitness 
app "Sweat", run by the Australian Kayla Itsines, attached 
great importance to the existence of a community and the 
feeling of belonging [77]. It was implemented by a blog 
available to users on the website and like-minded women 
were able to share their experiences with other participants. 
Itsines used this stage to connect and motivate her 
followers. Furthermore, Apple [78] used a wider form to 
create a sense of belonging. Apple Watch owners can invite 
their friends who also have such a device to share their 
activities [78]. Apple actively promotes this feature as 
"motivating" on its website. The provider does this by 
allowing friends to access the data of the other (invited 
friends) and to follow the progress without a time delay. 
The technology also makes it possible to invite a friend on a 
challenge and thus achieve the goal together and in 
competition [78]. In a nutshell, the main features used to 
create motivation through relatedness are: 

• Social Corporation (Connect, share and motivate 
together) 

• Competition  

The following hypothesis can be derived from the 
knowledge of the Self-Determination Theory.  

H3: Social corporation is positively related to intrinsic 
motivation. 

H4: Competition among users is positively related to 
intrinsic motivation. 
Design Recommendations and SDT Model 
In Figure 1, Self-Determination Theory model according to 
Richard M. Ryan and Edward L. Deci [48] is applied to the 
previously identified design recommendation and 
formulated hypotheses. 

 
 

 

 

Figure 1 Model according to Self-Determination Theory 
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Self-Determination Theory and Survey 
Following the literature analysis, the results were grouped 
into categories of autonomy, competence, and relatedness 
according to SDT [74]. In this work, design features that 
were frequently used or recommended in the literature were 
checked for their suitability, whether their function support 
autonomy, competence or relatedness and whether it can, 
therefore, be hypothetically assumed that they also have an 
influence on motivation. The final step of the data analysis 
was to investigate the relationship between the categories 
and the motivation of users of technologies to support the 
awareness of sedentary behavior. The statistical evaluation 
of the survey provided information as to whether the 
categories represent a motivation to use technology to 
support the awareness of sedentary behavior and also 
allowed the result to be evaluated with regard to the 
importance of the motivation [35]. This made it possible to 
explore how psychological needs affect motivation [35]. 
This study was conducted by means of a quantitative survey 
among male and female individuals living in Europe. Based 
on the results from Rosenberg et. al. [47] and Moulin and 
Irwin [37], the focus of the present work was on students 
and office-based employees. The physical activity of the 
participants was not taken into account since this study only 
addressed sedentary behavior and not personal fitness level. 
The survey was made available for three weeks via the 
online platform “SurveyMonkey” and sent to potential 
participants via social networks like Facebook, and 
LinkedIn and company email distributors. Participants were 
also contacted through personal contacts and online tenders. 
The survey was to be spread over convenience sampling 
[51]. The aim was to collect up to 100 answered surveys. 
All participants in the survey were informed about the aim 
of the study and how the study would proceed. Various 
surveys were researched that were already being used to 
measure needs from SDT [33,35]. Some of the questions 
used in those surveys were also used in this study but were 
rewritten accordingly to apply to the design 
recommendations and features used for technologies that 
support the awareness of sedentary behavior (see Appendix 
A).  
RESULTS 
Survey Design  
At the beginning of the survey, the questions were aimed at 
the participants' demographic factors and their experience 
with technologies and behavior change. The activity the 
participants were doing during a normal week, whether they 
were studying or doing office-based work, was recorded. 
Subsequently, participants were asked to indicate how 
much time they spend sedentary during an average day. 
Regarding experience, questions were asked as to whether 
the respondents already have experience with wearable 
technology, whether they have use it to change their 
behavior, whether they have ever tried to reduce their 
sedentary time and whether they have used technology to 
do so. Last but not least, this was followed by questions 

about the four selected factors and the factor motivation. 
See Appendix B for a more detailed view. 

Reminders: In order to find out the attitude of the 
participants towards reminders in technologies that are 
intended to remind the user to move in the event of a 
sedentary phase that is too long, they were asked five 
questions, which they answer on a 7-point Likert scale. This 
part of the survey consisted of the following questions: “It 
is important for me to have the ability to make choices of 
the frequency of reminders.” [41], “It is important for me to 
get reminders according to my wishes.” [35], “It is 
important for me to have the ability to make choices on the 
settings of reminders.” [41], “It is important for me to have 
a lot of freedom in choosing my own settings when using 
reminders.” [35] and “It is important for me to set time and 
frequency of reminders according to my wishes.” [41].  

Rewards: Five questions were related to rewards that a user 
receives when the goal is achieved and included the 
following questions which the user could rate in a 7-point 
Likert scale: “I feel confident about achieving my goals 
when the app offers me a reward.” [41], “I feel satisfied 
with my ability to change my behavior when I receive a 
reward.” [33], “I feel confident when I get a reward for my 
success.” [33], “I feel confident when I get a reward when I 
have reached my goals.” [33] and “I feel good when I get a 
reward for my performance.” [33]. 

Social Corporation: The attitudes of users towards social 
corporation were examined with four questions about social 
connections through an app, which they were able to 
answer on a 7-point Likert scale. These included the 
following questions: “It is important for me to feel 
connected to a community.” [35], “I’d like a chance to 
interact with other users.” [33], “I want to experience being 
part of a community.” [35] and “I enjoy interacting with 
other users.” [33]. 

Competition: On a 7-point Likert scale, participants were 
asked to rate their attitude towards competitions and 
challenges among users. “I feel connected to other people 
when they challenge me to take part in an online 
competition.” [35], “I’d like a chance to have competitions 
with my classmates and friends more often.” [33], “I feel 
close to my classmates and friends when we have online 
challenges.” [33] and “I really enjoy online challenges with 
my classmates and friends.” [33].  

Motivation: The dependent variable on motivation to be 
examined was asked with questions about the motivation to 
change inactivity and to implement a healthier and less 
sedentary lifestyle. The participants were able to rate the 
following four questions on a 7-point likert scale: “Living 
an active life and reducing sedentary time makes my life 
more meaningful.” [35], “Reducing sedentary time in my 
daily life makes me feel good.” [35], “I think it is fun to 
change my behavior and as a consequence become 
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healthier.” [33] and “Reducing sedentary time is quite 
enjoyable.” [29]. 
Profile and Descriptive Statistics 
First, the profile of the survey participants should be viewed 
and evaluated. A total of 97 participants took part in the 
survey. When evaluating the questions, only participants 
who had completed the survey and answered all questions 
were taken into account. Consequently, those participants 
who had not answered one or more questions were 
excluded from the survey. After this rough evaluation, a 
total of 84 complete surveys were identified that were 
suitable for the further analysis. The descriptive statistics 
evaluate the survey and determine the profile of the 
participants. Table 1 shows the age and gender of the 
participants. The majority of the participants from the 
overall sample (N=84) fell within the 20-29-year-old age 
group with 63.1%, followed by 28.6% of participants being 
between 30-39 years old. Few of the respondents were older 
than 40 years old and only one participant in the survey was 
older than 60 years of age. Concerning gender distribution, 
the survey had a predominant share of gender and less male 
(44.0%) than female (56.0%) participants. The survey came 
up with a fairly balanced result between students (53.6%) 
and office-based workers (46.4%). 

Age  
(in years) 

< 20: 
20-29: 
30-39: 
40-49:  
50-59:  
> 60: 

0 
53  
24  
3  
3  
1 

(0.00%) 
(63.1%) 
(28.6%) 
(3.6%) 
(3.6%) 
(1.2%) 

Gender Female: 
Male: 

47  
37 

(56.0%) 
(44.0%) 

Profession Student: 
Office-based: 

45 
39 

(53.6%) 
(46.4%) 

Table 1. Demographic Factors 

Sedentary Time 
Table 2 shows the result of the survey on the sedentary time 
of participants on an average day. The majority of 
respondents (71.4%) stated that they spent more than 5 
hours of the day sedentary and only 3.6% of those 
questioned hardly spent their day sitting (< 1 hour). From 
the sample size of the students and office workers (not 
listed in this table), the sedentary time was similarly 
distributed between the two user groups. A large majority 
of respondents had their sedentary time at > 5 hours, which 
was the case for 62.2% of students and 82.1% office 
workers. This result confirmed the acceptance of the studies 
from Rosenberg et. al. [47] and Moulin, and Irwin [37], and 
shows that the participants in this study meet the 
expectations. A user group that is affected by a high 
sedentary time should serve for this study, which was 

confirmed by these results and showed that the participants 
can be classified as very suitable for the further process. 

Sedentary Time  

 < 1 hour:  
1-3 hours:  
3-5 hours:  
> 5 hours: 

3  
4  
17  
60  

(3.6%) 
(4.8%) 
(20.2%) 
(71.4%) 

Table 2. Sedentary Behavior 

User Experience 
Table 3 shows the survey results regarding previous 
experience with technologies, technologies used for 
behavior change, behavior change in general, and sedentary 
behavior change with and without technology usage. All of 
the participants stated that they owned a smartphone 
(100%) and 32.1% were using wearable technology in 
addition to that. In order to supporting a general behavior 
change, 29.8% of the participants stated that they were 
using technology. The result showed that only the minority 
of those surveyed had an affinity for expandable 
technologies and used them to change their behavior. 
Nonetheless, the majority of those surveyed stated that they 
wanted to reduce their sedentary time and become more 
active. More than half of the respondents (64.3%) said they 
had tried to change their sedentary behavior before, but the 
minority (20%) used technology as a supportive tool. 
Looking at the distribution between the user groups of 
students and office workers (see Appendix C) only about 
25% of the students stated that they had wearable 
technology or that they used technology to change 
behavior. In comparison, office-based workers were 
distributed with 41% who had wearable technology and 
33.3% who used behavior change technology. 60% of the 
students had tried to change their sedentary behavior 
before, but only 20% of the respondents said they used 
technology. The distribution among the office workers was 
slightly different. The distributions for questions about 
sedentary time were hardly noticeably different than for the 
entire sample size, which also included other professions.  

Do you have a Smartphone? Yes  84 (100%) 

Have you ever used a wearable 
technology? 

Yes  
No 

27  
57 

(32.1%) 
(67.9%) 

Are you currently using a 
technology to change your 
behavior? 

Yes  
No 

25 
59 

(29.8%) 
(70.2%) 

Have you ever tried to change 
sedentary behavior? 

Yes  
No 

54  
30 

(64.3%) 
(35.7%) 
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Do you have experience using a 
technology to change sedentary 
behavior? 

Yes  
No 

18 
66 

(21.4%)  
(78.6%) 

Table 3. User Experience 

Results of Reliability Test 
In the following part of the work the questions about 
reminder, rewards, social corporation, competition and 
motivation were evaluated. In order to continue with the 
further analysis and before the questions of the individual 
topics could be summarized in a variable, the correlation 
matrix was tested and a Kaiser-Meyer-Olkin (KMO) and 
Bartlett test was carried out (for details see Appendix C). 
The KMO and Bartlett test checked to what extent 
correlations between individual variables are random and 
the questions fit the concept [16]. Regarding the results of 
the analysis, two questions had to be excluded from the 
further analysis because their value in the correlation matrix 
did not meet the requirements. All KMO test results for the 
variables of the groups "Reminder", "Rewards", "Social 
Corporation", "Competition" and "Motivation" had a value 
of at least 0.6 or more and a significance of less than 0.05 
and can, therefore, be considered suitable and can be used 
for further analysis [54]. Thereupon, the results could be 
summarized as a variable using the "mean function" and it 
could be continued with the analysis. Cronbach’s alpha 
values are used to determine the five components to assess 
reliability [52]. In Table 4 the range of values for 
Cronbach’s Alpha is between 0 and 1, with values of 0.7 
are considered as good and above 0.8 as very good. Table 4 
includes all values of the present work between 0.725 and 
0.858 and can be considered to have a high degree of 
reliability [5].  

  Re
min
der 

Rewa
rds 

Social 
Corpo
ration 

Compe
tition 

Motiv
ation 

Cronbach’
s Alpha 

.777 .858 .840 .817 .725 

Table 4. Reliability 

Model for Variables towards Motivation 
In order to be able to perform a multiple linear regression, 
certain prerequisites must be met so that the results can be 
interpreted. The following requirements were tested before 
performing the multiple linear regression. Details can be 
found in the Appendix C. 

• Linear relationship is given: See scatter/dot 
diagram in Appendix C. 

• No outliers: In this study there are some outliers 
that exceed +/- 3 and can therefore distort the 
result [22]. These data were excluded from the 
further analysis. 

• Multicollinearity: See Pearson correlation in the 
Appendix C. No value is > .7 and, therefore, there 
is no multi-correlation [22]. 

• Homoscedasticity of the residuals: There is an 
equality of variance (see scatter diagram in 
Appendix C). 

• Normal distribution of the residuals is given: See 
histogram and P-P plot in Appendix C. 

After it was confirmed that the available data meet the 
requirements of a multiple linear regression, the evaluation 
was continued. In Table 5.1, the dependent variable 
"motivation" is first evaluated in our model. The correlation 
coefficient says something about the correlation between 
the values and whether there is a positive or negative 
connection between them [79]. According to Cohen [10] 
the R², like the adjusted R², can be interpreted according to 
the following rule: | R² | = .02 has weak variance 
elucidation, | R² | = .13 moderate variance elucidation and | 
R² | = .26 a strong elucidation of variance. In Table 5.1, the 
value R² is 0.221 and the adjusted R² was 0.180. According 
to Cohen's interpretation, our model had a moderate 
variance [10]. In this study, the level of significance was set 
at 5% [23]. This means that if the significance value was 
exactly 5% or higher, the result would not be significant. In 
this study, there was a result of .001, which is a rounded 
result and means that the predictors expected our criterion 
significantly.  

  R² Adjusted R² Sig. 

Motivation 0.221 0.180 0.001 

Table 5.1. Dependent Variable 

After analyzing the entire model, the relationship between 
the independent variable and the dependent variable 
"motivation” should be considered. The regressions that 
allow a model to be set up can be read from the regression 
coefficients [80]. The standardized beta coefficient shows 
us whether a phenomenon has legality and we can use it to 
explain our model [23]. A positive beta value shows that 
the values are developing in the same direction [23]. The 
standardized coefficient allows the data to be compared 
with each other because the unit of measure is removed, 
and they indicate the changes in standard deviations [50]. 
Since all variables have the same units in our model (1-7), 
in Table 5.2 we compare the non-standardized coefficient, 
which is the degree of a weighting of the beta values. 

  ß Standardized ß p 

Reminder 
Rewards 
Social Corporation 
Competition 

-.074 
.103 
.149 
.267 

-.086 
.119 
.198 
.361 

.405 

.263 

.073 

.001 
Table 5.2. Design Feature Influence unto Motivation 
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Deci et al. [15] predicted that autonomy, competence and 
relatedness have a positive influence on motivation and in 
an extended model reminders were equated with autonomy, 
rewards were equated with competence and social 
corporation and competence were equated with relatedness. 
Hypothesis 1 (H1) expected that reminders would have a 
positive impact on motivation, however, contrary to our 
expectations, as table 5.2 indicates, there is a negative 
connection between the free decisions in reminders and 
motivation (ß= -.074; p= .405). Nevertheless, the result 
doesn’t show a significant value p (p > 0.05 [81]) and the 
null hypothesis cannot be rejected. A similar effect was 
observed with hypothesis 2 (H2), which predicted a positive 
influence of rewards on motivation. Although there is a 
positive connection between the two variables in the results, 
the p-value is not significant here either and the positive 
relationship between rewards and motivation (ß= .103; p= 
.263) cannot be confirmed significantly here either, as a 
result, the null hypothesis cannot be rejected. There also is a 
positive relationship between social corporation and 
motivation (ß= .149; p= .073), however, the result cannot 
be accepted, since the p-value is not significant here and the 
result is not reliable. For this reason, hypothesis 3 (H3), like 
all the previous ones, cannot reject the null hypothesis 
either. Last but not least. the results show that there is a 
significant positive relationship between competition and 
motivation (ß= .267; p= .001) and thus hypothesis 4 (H4), 
which has assumed this connection, can be subsequently 
confirmed and we can reject the null hypotheses. This result 
can be interpreted that design features that enable 
competition between users have a positive influence on the 
motivation of users to reduce their sedentary time. The 
results of the correlations are shown in Figure 2. 

 
** Significance is p <0.01 

Figure 2. Model according to Self-Determination Theory 
 

When interpreting the model, the p-value decided on the 
significance of the results. Strictly speaking, this is not 
entirely correct since it is a convenient sample and the 
sample could be bias and does not represent the parent 
population [25]. Because of this, the hypotheses are not yet 
automatically confirmed, but it should be taken into account 
as a limitation. 
 

DISCUSSION 
Sedentary behavior change is a frequently addressed and 
researched topic in HCI [20,28,58]. This study attempted to 
contribute to this field from a different perspective than 
studies have previously done and examined design 
implementation with the help of the Self-Determination 
Theory. Although, it has become more popular using Self-
Determination Theory in HCI in the past [56], there is 
sufficient evidence in the literature that adopted SDT 
according to Deci et al. [48] in such a context that can 
depict connections and influences in design. At the present 
time, this is the first study using SDT on design 
recommendations for technologies to support the awareness 
of sedentary behavior.  
This work addressed three research questions. First, it was 
supposed to investigate what knowledge exists in the field 
of technology to support awareness of sedentary behavior. 
The second research question should answer which 
recommendations and design features had been 
recommended or had been used. Both research questions 
were answered using an extensive literature analysis. In this 
way, literature on the subjects of persuasive technology, 
sedentary behavior technology, and behavior change 
technology was taken into account. The first outcomes 
showed that technologies to support awareness of sedentary 
behavior often, if not always, used a screen-based 
application. These findings flowed into the further analysis, 
in which screen-based design features were researched. 
Makuochi Nkwo’s [40] researched design features for 
applications to reduce sedentary time. This study was based 
on these design features and, with the help of additional 
sources, it identified four most important design features 
that were examined for their influence on supporting 
motivation and to raise the awareness of sedentary time. Of 
course, the list could have been continued as desired and 
other influencing factors could have been identified. 
Therefore, it should be noted that the four existing factors 
of this work do not alone influence intrinsic and extrinsic 
motivation, but other studies may address other factors as 
well. 
The third research question intended to find out whether 
these design features and implementation have a positive 
impact on the motivation of users. The focus was on four 
previously identified key features: reminders, rewards, 
social corporation, and competition. According to Self-
Determination Theory they were applied to identify the 
influence on intrinsic or extrinsic motivation towards 
sedentary behavior change. The participants in this study 
answered questions about their perception on these design 
features in applications and their motivation towards 
sedentary behavior change. The design feature “reminder” 
was assigned to the category “autonomy” and "rewards" 
was assigned to the category “competence,” respectively, 
from SDT. In this study, however, no significant result 
could explain the correlation between reminder, and 
rewards towards motivation, which was predicted by 
hypothesis H1 and H2. The design features “social 

.221**
Intrinsic/Extrinsic 

Motivation

-.074
Reminder

.103
Rewards

.149
Social Corporation

.267**
Competition
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corporation”, and “competition” were assigned to the 
category "relatedness". Hypotheses H3 assumed a positive 
relationship between social corporation and intrinsic 
motivation, which could not be significantly explained in 
this work. Still, in our model it was found that competition 
with other users had a significantly positive impact on the 
motivation of users to reduce their sedentary time. It might, 
therefore, be assumed that design features that support the 
relatedness to other like-minded people have an especially 
positive influence on motivation. Although, the result of the 
correlation between competition and motivation is 
significantly positive and a reliable statement can be made 
with the available data set that an implementation that 
supports the relatedness to other users through competition 
also supports the motivation to change sedentary behavior. 
Nevertheless, it can be assumed that other factors of 
relatedness could play a role which were not addressed in 
this work. In future studies it would be interesting to 
research which design features can generally be assigned to 
the category "relatedness” and what influence they have on 
motivation. Furthermore, it cannot be ruled out that the 
design features “reminder”, “rewards”, and “social 
corporation” have no influence on motivation, because 
although the result cannot be accepted significantly, it 
cannot be rejected significantly, either. A reason for that 
could be that the questions of the online survey may not 
have harmonized well with each other. In particular, the 
questions about reminders did not immediately fit together 
in the validity test and did little to understand the structure 
of the data. It would, therefore, be interesting to adjust the 
questions in a further study in order to collect better and 
more reliable data. Past studies have also shown that 
motivation is a major contributor to success in long-term 
behavior change [13]. Nevertheless, the design 
recommendations from the findings of the literature 
analysis could be applied to a key element other than 
motivation. Moreover, this study has specialized in the 
target group of students and office workers, which from 
Rosenberg et. al. [47] and Moulin, and Irwin’s [37] study 
was considered a group with a high sedentary time. The 
result of the survey confirms the previously identified 
assumption, because a large portion of the participants 
stated their sedentary time was more than 5 hours per day 
and only a few indicated hardly any sedentary time during 
the same period. These were very good prerequisites for the 
further investigation and due to the good suitability of the 
participants, it is advisable to continue the study and expand 
the user group and involve further professional groups that 
are also burdened by a high sedentary time.  
LIMITATIONS 
This study was conducted a convenience sample of students 
and office-based workers, which were chosen based on easy 
availability. The main weakness of this method is that there 
may be bias and the target group could not represent the 
parent population [51]. Inference statistics can help to avoid 
this problem [26]. However, these statistics did not provide 

any information about non-participants and the distortions 
could not be compensated [26]. Moreover, groups with 
certain characteristics that are not included in this study 
from the convenient sample may be missing and not all 
characteristics or variables in this sample had been known. 
As a consequence, the result cannot be corrected properly 
and not all the variables that influence the selection were 
known [26]. The use of p-values assumes that it is a random 
sample size of the population [25]. In the case of this study, 
this is not the case, which means that the p-value cannot be 
used to test the hypotheses [25]. Nevertheless, the p-values 
were included in the analysis of the results and used in the 
interpretation. It is, therefore, questionable whether H1, H2, 
and H3 do not provide any information about the 
relationship or whether the p-value simply does not 
correspond to reality. The same applies to the hypotheses 
H4, which was accepted by a significant p-value. Further 
measures would be necessary to ensure that the sample size 
reflects the parent population and that the p-value can be 
accepted. In the present study it was assumed that the 
sample size represents the population, but it has not been 
scientifically researched or proven. 
CONCLUSION 
In order to make the society in which we live healthier and 
prevent chronic diseases such as type 2 diabetes, heart 
disease and cancer, innovative technologies can be a good 
approach to improve the lifestyle of the population and to 
support behavior change. It is not enough to provide these 
technologies alone, but also to research how they can 
contribute to behavior change in the best possible way. In 
this study, design recommendations and their influence on 
motivation and sedentary behavior change were 
investigated. This study was able to significantly confirm 
the particularly large impact of and relationship between 
design features linked to relatedness from SDT and 
motivation. In this study, we can particularly advocate 
implementations for competition among users as a 
recommendation due to a significant result. However, the 
study also showed that these features were not the only 
components that have an effect on motivation and that other 
factors play a role in influencing motivation, which is a 
topic that should be investigated in further testings. 
Nevertheless, it can be suggested that technologies that 
support awareness of sedentary behavior should focus on 
features that strengthen relatedness to other users. This 
could be implemented in a similar way to Apple, by giving 
friends the opportunity to share their data and invite them to 
competition [78]. According to the findings in this study, 
these features lead to a higher motivation and, 
consequently, could contribute to a greater success in 
behavior change and the use of the technology.  
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APPENDIX A – RELATED QUESTIONS FROM PREVIOUS 
STUDIES  
 

Factor Question Reference 

Autonomy 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

I can use the 
technology 
according to my 
wishes. [35] 

Allison Mishkin. 
2019. Applying Self-

Determination 
Theory towards 

Motivating Young 
Women in Computer 

Science. In 
Proceedings of the 

50th ACM Technical 
Symposium on 

Computer Science 
Education - SIGCSE 

’19, ACM Press, 
Minneapolis, MN, 
USA, 1025–1031. 

DOI:https://doi.org/1
0.1145/3287324.3287

389 

When I need to, I 
have the ability to 
make choices. 
[41] 

 Rebecca Noble. 
Basic Needs 

Satisfaction Survey: 
Validation, Physical 
Health and Mental 
Wellbeing, and. 46. 

In key areas I can 
make choices that 
matter. [41] 

Rebecca Noble. Basic 
Needs Satisfaction 
Survey: Validation, 
Physical Health and 
Mental Wellbeing, 

and. 46. 

I have a lot of 
freedom choosing 
my own settings. 
[35] 

Allison Mishkin. 
2019. Applying Self-

Determination 
Theory towards 

Motivating Young 
Women in Computer 

Science. In 
Proceedings of the 

50th ACM Technical 
Symposium on 

Computer Science 
Education - SIGCSE 

’19, ACM Press, 
Minneapolis, MN, 
USA, 1025–1031. 

DOI:https://doi.org/1
0.1145/3287324.3287

389 

My instructor 
provides me with 

Derek Miketinas, 
Melissa Cater, Ariana 

Autonomy choices and 
options. [33] 

Bailey, Brittany 
Craft, and 

Georgianna Tuuri. 
2016. Exploratory 
and confirmatory 

factor analysis of the 
Adolescent 

Motivation to Cook 
Questionnaire: A 

Self-Determination 
Theory instrument. 

Appetite 105, 
(October 2016), 527–

533. 
DOI:https://doi.org/1
0.1016/j.appet.2016.0

6.024 

 I feel free to 
make my own 
decisions in class. 
[33] 

Derek Miketinas, 
Melissa Cater, Ariana 

Bailey, Brittany 
Craft, and 

Georgianna Tuuri. 
2016. Exploratory 
and confirmatory 

factor analysis of the 
Adolescent 

Motivation to Cook 
Questionnaire: A 

Self-Determination 
Theory instrument. 

Appetite 105, 
(October 2016), 527–

533. 
DOI:https://doi.org/1
0.1016/j.appet.2016.0

6.024 

I feel comfortable 
participating in 
class. [33] 

Derek Miketinas, 
Melissa Cater, Ariana 

Bailey, Brittany 
Craft, and 

Georgianna Tuuri. 
2016. Exploratory 
and confirmatory 

factor analysis of the 
Adolescent 

Motivation to Cook 
Questionnaire: A 

Self-Determination 
Theory instrument. 

Appetite 105, 
(October 2016), 527–

533. 
DOI:https://doi.org/1
0.1016/j.appet.2016.0

6.024 
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Competence 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

I feel confident to 
understand how to 
use the 
technology. [35] 

Allison Mishkin. 
2019. Applying Self-

Determination 
Theory towards 

Motivating Young 
Women in Computer 

Science. In 
Proceedings of the 

50th ACM Technical 
Symposium on 

Computer Science 
Education - SIGCSE 

’19, ACM Press, 
Minneapolis, MN, 
USA, 1025–1031. 

DOI:https://doi.org/1
0.1145/3287324.3287

389 

I am able to 
achieve my goals. 
[35] 

Allison Mishkin. 
2019. Applying Self-

Determination 
Theory towards 

Motivating Young 
Women in Computer 

Science. In 
Proceedings of the 

50th ACM Technical 
Symposium on 

Computer Science 
Education - SIGCSE 

’19, ACM Press, 
Minneapolis, MN, 
USA, 1025–1031. 

DOI:https://doi.org/1
0.1145/3287324.3287

389 

 I think I am 
pretty good at 
preparing healthy 
food. [33] 

Derek Miketinas, 
Melissa Cater, Ariana 

Bailey, Brittany 
Craft, and 

Georgianna Tuuri. 
2016. Exploratory 
and confirmatory 

factor analysis of the 
Adolescent 

Motivation to Cook 
Questionnaire: A 

Self-Determination 
Theory instrument. 

Appetite 105, 
(October 2016), 527–

533. 
DOI:https://doi.org/1
0.1016/j.appet.2016.0

6.024 

Competence I feel pretty 
confident about 
my food 
preparation skills. 
[33] 

Derek Miketinas, 
Melissa Cater, Ariana 

Bailey, Brittany 
Craft, and 

Georgianna Tuuri. 
2016. Exploratory 
and confirmatory 

factor analysis of the 
Adolescent 

Motivation to Cook 
Questionnaire: A 

Self-Determination 
Theory instrument. 

Appetite 105, 
(October 2016), 527–

533. 
DOI:https://doi.org/1
0.1016/j.appet.2016.0

6.024 

I am satisfied with 
my ability to 
prepare healthy 
foods. [33] 

Derek Miketinas, 
Melissa Cater, Ariana 

Bailey, Brittany 
Craft, and 

Georgianna Tuuri. 
2016. Exploratory 
and confirmatory 

factor analysis of the 
Adolescent 

Motivation to Cook 
Questionnaire: A 

Self-Determination 
Theory instrument. 

Appetite 105, 
(October 2016), 527–

533. 
DOI:https://doi.org/1
0.1016/j.appet.2016.0

6.024 

Relatedness 

 

 

 

 

 

 

 

 

 

 

I feel connected to 
a community. [35] 

Allison Mishkin. 
2019. Applying Self-

Determination 
Theory towards 

Motivating Young 
Women in Computer 

Science. In 
Proceedings of the 

50th ACM Technical 
Symposium on 

Computer Science 
Education - SIGCSE 

’19, ACM Press, 
Minneapolis, MN, 
USA, 1025–1031. 

DOI:https://doi.org/1
0.1145/3287324.3287
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Relatedness 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

389 

I experience to be 
part of a 
community. [35] 

Allison Mishkin. 
2019. Applying Self-

Determination 
Theory towards 

Motivating Young 
Women in Computer 

Science. In 
Proceedings of the 

50th ACM Technical 
Symposium on 

Computer Science 
Education - SIGCSE 

’19, ACM Press, 
Minneapolis, MN, 
USA, 1025–1031. 

DOI:https://doi.org/1
0.1145/3287324.3287

389 

I’d like a chance 
to interact with 
my classmates 
more often. [33] 

Derek Miketinas, 
Melissa Cater, Ariana 

Bailey, Brittany 
Craft, and 

Georgianna Tuuri. 
2016. Exploratory 
and confirmatory 

factor analysis of the 
Adolescent 

Motivation to Cook 
Questionnaire: A 

Self-Determination 
Theory instrument. 

Appetite 105, 
(October 2016), 527–

533. 
DOI:https://doi.org/1
0.1016/j.appet.2016.0

6.024 

I feel close to my 
classmates. [33] 

Derek Miketinas, 
Melissa Cater, Ariana 

Bailey, Brittany 
Craft, and 

Georgianna Tuuri. 
2016. Exploratory 
and confirmatory 

factor analysis of the 
Adolescent 

Motivation to Cook 
Questionnaire: A 

Self-Determination 
Theory instrument. 

Appetite 105, 
(October 2016), 527–

533. 
DOI:https://doi.org/1

Relatedness 0.1016/j.appet.2016.0
6.024 

I really enjoy 
interacting with 
my classmates. 
[33] 

Derek Miketinas, 
Melissa Cater, Ariana 

Bailey, Brittany 
Craft, and 

Georgianna Tuuri. 
2016. Exploratory 
and confirmatory 

factor analysis of the 
Adolescent 

Motivation to Cook 
Questionnaire: A 

Self-Determination 
Theory instrument. 

Appetite 105, 
(October 2016), 527–

533. 
DOI:https://doi.org/1
0.1016/j.appet.2016.0

6.024 

Motivation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Living a healthy 
and more active 
life makes my life 
more meaningful. 
[35] 

Allison Mishkin. 
2019. Applying Self-
Determination 
Theory towards 
Motivating Young 
Women in Computer 
Science. In 
Proceedings of the 
50th ACM Technical 
Symposium on 
Computer Science 
Education - SIGCSE 
’19, ACM Press, 
Minneapolis, MN, 
USA, 1025–1031. 
DOI:https://doi.org/1
0.1145/3287324.3287
389 

Reducing 
sedentary time in 
my daily life 
makes me feel 
good. [35] 

Allison Mishkin. 
2019. Applying Self-

Determination 
Theory towards 

Motivating Young 
Women in Computer 

Science. In 
Proceedings of the 

50th ACM Technical 
Symposium on 

Computer Science 
Education - SIGCSE 

’19, ACM Press, 
Minneapolis, MN, 
USA, 1025–1031. 

DOI:https://doi.org/1
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Motivation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

0.1145/3287324.3287
389 

I think it is fun 
preparing healthy 
food. [33] 

Derek Miketinas, 
Melissa Cater, Ariana 

Bailey, Brittany 
Craft, and 

Georgianna Tuuri. 
2016. Exploratory 
and confirmatory 

factor analysis of the 
Adolescent 

Motivation to Cook 
Questionnaire: A 

Self-Determination 
Theory instrument. 

Appetite 105, 
(October 2016), 527–

533. 
DOI:https://doi.org/1
0.1016/j.appet.2016.0

6.024 

I would describe 
preparing healthy 
food as very 
interesting. [33] 

 

Derek Miketinas, 
Melissa Cater, Ariana 

Bailey, Brittany 
Craft, and 

Georgianna Tuuri. 
2016. Exploratory 
and confirmatory 

factor analysis of the 
Adolescent 

Motivation to Cook 
Questionnaire: A 

Self-Determination 
Theory instrument. 

Appetite 105, 
(October 2016), 527–

533. 
DOI:https://doi.org/1
0.1016/j.appet.2016.0

6.024 

Preparing healthy 
food is quite 
enjoyable. [33] 

Derek Miketinas, 
Melissa Cater, Ariana 

Bailey, Brittany 
Craft, and 

Georgianna Tuuri. 
2016. Exploratory 
and confirmatory 

factor analysis of the 
Adolescent 

Motivation to Cook 
Questionnaire: A 

Self-Determination 
Theory instrument. 

Appetite 105, 
(October 2016), 527–

Motivation 533. 
DOI:https://doi.org/1
0.1016/j.appet.2016.0

6.024 

The tasks that I do 
at work are 
enjoyable. [29] 

Bård Kuvaas. 2008. 
A test of hypotheses 
derived from self‐

determination theory 
among public sector 

employees. Employee 
Relations 31, 1 

(November 2008), 
39–56. 

DOI:https://doi.org/1
0.1108/01425450910

916814 

My job is 
meaningful. [29] 

Bård Kuvaas. 2008. 
A test of hypotheses 
derived from self‐

determination theory 
among public sector 

employees. Employee 
Relations 31, 1 

(November 2008), 
39–56. 

DOI:https://doi.org/1
0.1108/01425450910

916814 

 

 

 

 

 

 

 

 

 

 

 
  



 19 

APPENDIX B – ONLINE SURVEY  
 
Survey on motivation for behavior change 
This survey is carried out as part of a master thesis from the 
University of Uppsala. The topic of the work is design 
features for technologies and applications, which should 
help the user to reduce sedentary time (too long periods of 
sitting). The aim is to find out how certain design features 
affect user motivation. It is initially irrelevant whether you 
as a participant are already using such technology. 
Answering the questions usually takes 10-15 minutes. Your 
data and personal information will be treated confidentially 
and none of the answers will be assigned to a specific 
person or name. You can, of course, cancel the survey at 
any time. 
  
If you have any further questions, please do not hesitate to 
contact me: 

 
Alena Jensen 

Alena.Jensen.3628@student.uu.se 

 
1.1.1.1 1. What is your age? 

o Under 20 
o 20-29 
o 30-39 
o 40-49 
o 50-59 
o Above 60 

1.1.1.2 2. What is your gender? 
o female 
o male 

1.1.1.3 3. What is your profession? 
o Student 
o Office-based work 

 
1.1.1.4 4. How much time do you spend sitting during 
one normal weekday (e.g. on a Monday, Tuesday or 
Wednesday)? 

o 1 hour or less 
o 1-3 hours 
o 3-5 hours 
o More than 5 hours 

5. Do you have a Smartphone? 
o Yes 
o No 

6. Have you ever used a wearable technology such as 
Apple Watch etc.?  

o Yes 
o No 

7. Are you currently using a technology to change your 
behavior? (e.g. Fitness App, Monitoring Apps or 
Wearables, Nutrition Trackers) 

o Yes 
o No 

8. Have you ever tried to change sedentary behavior 
(too long sitting periods)?  

o Yes 
o No 

9. Do you have experience using a technology (App or 
Wearable) to change sedentary behavior (too long 
sitting periods)?  

o Yes 
o No 

 
Reminder 
The following questions relate to reminders in technologies 
that are intended to remind the user to move in the event of 
a sedentary phase that is too long. 
10. It is important for me to have the ability to make 
choices of the frequency of reminders.  
 
How much do you agree? 

o Strongly Disagree 
o Disagree 
o Somewhat Disagree 
o Neutral 
o Somewhat Agree 
o Agree 
o Strongly Agree 

 
11. It is important for me to get reminders according to 
my wishes. 
 
How much do you agree? 

o Strongly Disagree 
o Disagree 
o Somewhat Disagree 
o Neutral 
o Somewhat Agree 
o Agree 
o Strongly Agree 

 
12. It is important for me to have the ability to make 
choices on the settings of reminders. 
 
How much do you agree? 

o Strongly Disagree 
o Disagree 
o Somewhat Disagree 
o Neutral 
o Somewhat Agree 
o Agree 
o Strongly Agree 

 
13. It is important for me to have a lot of freedom in 
choosing my own settings when using reminders. 
 
How much do you agree? 



 20 

o Strongly Disagree 
o Disagree 
o Somewhat Disagree 
o Neutral 
o Somewhat Agree 
o Agree 
o Strongly Agree 

 
14. It is important for me to set time and frequency of 
reminders according to my wishes. 
 
How much do you agree? 

o Strongly Disagree 
o Disagree 
o Somewhat Disagree 
o Neutral 
o Somewhat Agree 
o Agree 
o Strongly Agree 

 
 
Rewards 
The following questions relate to rewards that a user 
receives when the goal is achieved. 
 
15. I feel confident to achieve my goals, when the app 
offers me a reward. 
 
How much do you agree? 

o Strongly Disagree 
o Disagree 
o Somewhat Disagree 
o Neutral 
o Somewhat Agree 
o Agree 
o Strongly Agree 

 
 
16. I feel satisfied with my ability to change my behavior 
when I receive a reward.  
 
How much do you agree? 

o Strongly Disagree 
o Disagree 
o Somewhat Disagree 
o Neutral 
o Somewhat Agree 
o Agree 
o Strongly Agree 

 
 
17. I feel confident when I got a reward for my success. 
 
How much do you agree? 

o Strongly Disagree 
o Disagree 
o Somewhat Disagree 
o Neutral 

o Somewhat Agree 
o Agree 
o Strongly Agree 

 
 
18. I feel confident when I get a reward when I have 
reached my goals. 
 
How much do you agree? 

o Strongly Disagree 
o Disagree 
o Somewhat Disagree 
o Neutral 
o Somewhat Agree 
o Agree 
o Strongly Agree 

 
 
19. I feel good when I get a reward for my performance. 
 
How much do you agree? 

o Strongly Disagree 
o Disagree 
o Somewhat Disagree 
o Neutral 
o Somewhat Agree 
o Agree 
o Strongly Agree 

 
 
Social Corporation  
The following questions relate to social connections 
through an app. 
20. It is important for me to feel connected to a 
community. 
 
How much do you agree? 

o Strongly Disagree 
o Disagree 
o Somewhat Disagree 
o Neutral 
o Somewhat Agree 
o Agree 
o Strongly Agree 

 
 
21. I’d like a chance to interact with other users. 
 
How much do you agree? 

o Strongly Disagree 
o Disagree 
o Somewhat Disagree 
o Neutral 
o Somewhat Agree 
o Agree 
o Strongly Agree 
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22. I want to experience to be part of a community. 
 
How much do you agree? 

o Strongly Disagree 
o Disagree 
o Somewhat Disagree 
o Neutral 
o Somewhat Agree 
o Agree 
o Strongly Agree 

 
 
23. I enjoy interacting with other users. 
 
How much do you agree? 

o Strongly Disagree 
o Disagree 
o Somewhat Disagree 
o Neutral 
o Somewhat Agree 
o Agree 
o Strongly Agree 

 
 
Competition 
The following questions relate to competitions and 
challenges among users. 
24. I feel connected to other people when they challenge 
me to take part in an online competition. 
 
How much do you agree? 

o Strongly Disagree 
o Disagree 
o Somewhat Disagree 
o Neutral 
o Somewhat Agree 
o Agree 
o Strongly Agree 

 
 
25. I’d like a chance to have competitions with my 
classmates and friends more often. 
 
How much do you agree? 

o Strongly Disagree 
o Disagree 
o Somewhat Disagree 
o Neutral 
o Somewhat Agree 
o Agree 
o Strongly Agree 

 
 
26. I feel close to my classmates and friends when we 
have online challenges. 
 
How much do you agree? 

o Strongly Disagree 

o Disagree 
o Somewhat Disagree 
o Neutral 
o Somewhat Agree 
o Agree 
o Strongly Agree 

 
 
27. I really enjoy online challenges with my classmates 
and friends. 
 
How much do you agree? 

o Strongly Disagree 
o Disagree 
o Somewhat Disagree 
o Neutral 
o Somewhat Agree 
o Agree 
o Strongly Agree 

 
 
Motivation 
The following questions relate to the motivation to change 
inactivity and to implement a healthier and less sedentary 
lifestyle. 
 
28. Living an active life and reducing sedentary time 
makes my life more meaningful. 
 
How much do you agree? 

o Strongly Disagree 
o Disagree 
o Somewhat Disagree 
o Neutral 
o Somewhat Agree 
o Agree 
o Strongly Agree 

 
 
29. Reducing sedentary time in my daily life makes me 
feel good. 
 
How much do you agree? 

o Strongly Disagree 
o Disagree 
o Somewhat Disagree 
o Neutral 
o Somewhat Agree 
o Agree 
o Strongly Agree 

 
 
30. I think it is fun to change my behavior and as a 
consequence being healthier. 
 
How much do you agree? 

o Strongly Disagree 
o Disagree 
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o Somewhat Disagree 
o Neutral 
o Somewhat Agree 
o Agree 
o Strongly Agree 

 
 
31. Reducing sedentary time is quite enjoyable. 
 
How much do you agree? 

o Strongly Disagree 
o Disagree 
o Somewhat Disagree 
o Neutral 
o Somewhat Agree 
o Agree 
o Strongly Agree 
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APPENDIX C – ONLINE SURVEY EVALUATION AND 
RESULTS 
 
PROFILE AND DESCRIPTIVE STATISTICS – Frequency 
Table 

Age 

 Frequency Percent 
Valid 

Percent 
Cumulative 

Percent 

Valid 2 53 63,1 63,1 63,1 

3 24 28,6 28,6 91,7 

4 3 3,6 3,6 95,2 

5 3 3,6 3,6 98,8 

6 1 1,2 1,2 100,0 

Total 84 100,0 100,0  

 

Gender 

 Frequency Percent 
Valid 

Percent 
Cumulative 

Percent 

Valid 1 47 56,0 56,0 56,0 

2 37 44,0 44,0 100,0 

Total 84 100,0 100,0  

 

Profession 

 Frequency Percent 
Valid 

Percent 
Cumulative 

Percent 

Valid 1 45 53,6 53,6 53,6 

2 39 46,4 46,4 100,0 

Total 84 100,0 100,0  

 

 

 

 

 

Sedentary Time 

 Frequency Percent 
Valid 

Percent 
Cumulative 

Percent 

Valid 1 3 3,6 3,6 3,6 

2 4 4,8 4,8 8,3 

3 17 20,2 20,2 28,6 

4 60 71,4 71,4 100,0 

Total 84 100,0 100,0  

 

Smartphone 

 Frequency Percent 
Valid 

Percent 
Cumulative 

Percent 

Valid 2 84 100,0 100,0 100,0 

 

Wearable Technology Experience (WT) 

 Frequency Percent 
Valid 

Percent 
Cumulative 

Percent 

Valid 1 57 67,9 67,9 67,9 

2 27 32,1 32,1 100,0 

Total 84 100,0 100,0  

 

Behavior Change Technology Experience (BCT) 

 Frequency Percent 
Valid 

Percent 
Cumulative 

Percent 

Valid 1 59 70,2 70,2 70,2 

2 25 29,8 29,8 100,0 

Total 84 100,0 100,0  
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Sedentary Behavior Change Experience (BC) 

 Frequency Percent 
Valid 

Percent 
Cumulative 

Percent 

Valid 1 30 35,7 35,7 35,7 

2 54 64,3 64,3 100,0 

Total 84 100,0 100,0  

 

Sedentary Behavior Change Technology Experience (SBT) 

 Frequency Percent 
Valid 

Percent 
Cumulative 

Percent 

Valid 1 66 78,6 78,6 78,6 

2 18 21,4 21,4 100,0 

Total 84 100,0 100,0  
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PROFILE AND DESCRIPTIVE STATISTICS – Office-
Based Worker 

Age 

 Frequency Percent 
Valid 

Percent 
Cumulative 

Percent 

Valid 2 11 28,2 28,2 28,2 

3 21 53,8 53,8 82,1 

4 3 7,7 7,7 89,7 

5 3 7,7 7,7 97,4 

6 1 2,6 2,6 100,0 

Total 39 100,0 100,0  

 

Gender 

 Frequency Percent 
Valid 

Percent 
Cumulative 

Percent 

Valid 1 16 41,0 41,0 41,0 

2 23 59,0 59,0 100,0 

Total 39 100,0 100,0  

 

Profession 

 Frequency Percent 
Valid 

Percent 
Cumulative 

Percent 

Valid 2 39 100,0 100,0 100,0 

 

Sedentary Time 

 Frequency Percent 
Valid 

Percent 
Cumulative 

Percent 

Valid 1 1 2,6 2,6 2,6 

3 6 15,4 15,4 17,9 

4 32 82,1 82,1 100,0 

Total 39 100,0 100,0  

 

Wearable Technology Experience (WT) 

 Frequency Percent 
Valid 

Percent 
Cumulative 

Percent 

Valid 1 23 59,0 59,0 59,0 

2 16 41,0 41,0 100,0 

Total 39 100,0 100,0  

 

Behavior Change Technology Experience (BCT) 

 Frequency Percent 
Valid 

Percent 
Cumulative 

Percent 

Valid 1 26 66,7 66,7 66,7 

2 13 33,3 33,3 100,0 

Total 39 100,0 100,0  

 

Sedentary Behavior Change Experience (BC) 

 Frequency Percent 
Valid 

Percent 
Cumulative 

Percent 

Valid 1 14 35,9 35,9 35,9 

2 25 64,1 64,1 100,0 

Total 39 100,0 100,0  

 

Sedentary Behavior Change Technology Experience (SBT) 

 Frequency Percent 
Valid 

Percent 
Cumulative 

Percent 

Valid 1 30 76,9 76,9 76,9 

2 9 23,1 23,1 100,0 

Total 39 100,0 100,0  
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PROFILE AND DESCRIPTIVE STATISTICS – Students 
Age 

 Frequency Percent 
Valid 

Percent 
Cumulative 

Percent 

Valid 2 41 95,3 95,3 95,3 

3 2 4,7 4,7 100,0 

Total 43 100,0 100,0  

 

Gender 

 Frequency Percent 
Valid 

Percent 
Cumulative 

Percent 

Valid 1 30 69,8 69,8 69,8 

2 13 30,2 30,2 100,0 

Total 43 100,0 100,0  

 

Profession 

 Frequency Percent 
Valid 

Percent 
Cumulative 

Percent 

Valid 1 43 100,0 100,0 100,0 

 

Sedentary Time 

 Frequency Percent 
Valid 

Percent 
Cumulativ
e Percent 

Valid 1 2 4,7 4,7 4,7 

2 4 9,3 9,3 14,0 

3 11 25,6 25,6 39,5 

4 26 60,5 60,5 100,0 

Total 43 100,0 100,0  

 

 

Wearable Technology Experience (WT) 

 Frequency Percent 
Valid 

Percent 
Cumulative 

Percent 

Valid 1 32 74,4 74,4 74,4 

2 11 25,6 25,6 100,0 

Total 43 100,0 100,0  

 

Behavior Change Technology Experience (BCT) 

 Frequency Percent 
Valid 

Percent 
Cumulative 

Percent 

Valid 1 31 72,1 72,1 72,1 

2 12 27,9 27,9 100,0 

Total 43 100,0 100,0  

 

Sedentary Behavior Change Experience (BC) 

 Frequency Percent 
Valid 

Percent 
Cumulative 

Percent 

Valid 1 15 34,9 34,9 34,9 

2 28 65,1 65,1 100,0 

Total 43 100,0 100,0  

 

Sedentary Behavior Change Technology Experience (SBT) 

 Frequency Percent 
Valid 

Percent 
Cumulative 

Percent 

Valid 1 35 81,4 81,4 81,4 

2 8 18,6 18,6 100,0 

Total 43 100,0 100,0  
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KMO AND BARTLETT TEST 
FACTOR REMINDER/VARIABLES REM1 REM2 REM3 
REM4 REM5 

Correlation Matrix 

 REM1 REM2 REM3 REM4 REM5 

 REM1 1,000 ,471 ,456 ,546 ,460 

REM2 ,471 1,000 ,479 ,290 ,380 

REM3 ,456 ,479 1,000 ,497 ,628 

REM4 ,546 ,290 ,497 1,000 ,694 

REM5 ,460 ,380 ,628 ,694 1,000 

 

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling 
Adequacy. 

,764 

Bartlett's Test of 
Sphericity 

Approx. Chi-Square 159,026 

df 10 

Sig. ,000 

 

 

 

Communalities 

 Initial Extraction 

REM1 1,000 ,571 

REM2 1,000 ,426 

REM3 1,000 ,640 

REM4 1,000 ,639 

REM5 1,000 ,699 

 

 

 

 

 

 

 

 
Anti-image Matrices 

 REM1 REM2 REM3 REM4 REM5 

Anti-
image 
Covari
ance 

REM1 ,587 -,205 -,061 -,183 ,005 

REM2 -,205 ,680 -,165 ,063 -,049 

REM3 -,061 -,165 ,527 -,028 -,182 

REM4 -,183 ,063 -,028 ,447 -,226 

REM5 ,005 -,049 -,182 -,226 ,409 

Anti-
image 
Correl
ation 

REM1 ,793a -,324 -,110 -,357 ,010 

REM2 -,324 ,770a -,276 ,114 -,094 

REM3 -,110 -,276 ,815a -,057 -,392 

REM4 -,357 ,114 -,057 ,724a -,529 

REM5 ,010 -,094 -,392 -,529 ,736a 
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Total Variance Explained 

Com
pone

nt 

Initial Eigenvalues 
Extraction Sums of Squared 

Loadings 

Tota
l 

% of 
Varian

ce 

Cumu
lative 

% Total 

% of 
Varian

ce 
Cumulati

ve % 

1 2,97
5 

59,507 59,50
7 

2,975 59,507 59,507 

2 ,787 15,746 75,25
2 

   

3 ,589 11,788 87,04
0 

   

4 ,391 7,824 94,86
4 

   

5 ,257 5,136 100,0
00 

   

 

 

 

 

 

 

 

 

 

Component Matrix 

 

Component 

1 

REM5 ,836 

REM3 ,800 

REM4 ,800 

REM1 ,756 

REM2 ,652 
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FACTOR REMINDER/VARIABLES REM1 REM2 REM3 
REM5 

Correlation Matrix 

 REM1 REM2 REM3 REM5 

Correlation REM1 1,000 ,471 ,456 ,460 

REM2 ,471 1,000 ,479 ,380 

REM3 ,456 ,479 1,000 ,628 

REM5 ,460 ,380 ,628 1,000 

 

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling 
Adequacy. 

,743 

Bartlett's Test of 
Sphericity 

Approx. Chi-Square 94,623 

df 6 

Sig. ,000 

 

Anti-image Matrices 

 REM1 REM2 REM3 REM5 

Anti-image 
Covariance 

REM1 ,673 -,208 -,083 -,139 

REM2 -,208 ,689 -,164 -,025 

REM3 -,083 -,164 ,528 -,273 

REM5 -,139 -,025 -,273 ,567 

Anti-image 
Correlation 

REM1 ,797a -,306 -,140 -,226 

REM2 -,306 ,779a -,272 -,040 

REM3 -,140 -,272 ,709a -,498 

REM5 -,226 -,040 -,498 ,714a 

 

 

 

Communalities 

 Initial Extraction 

REM1 1,000 ,574 

REM2 1,000 ,539 

REM3 1,000 ,691 

REM5 1,000 ,636 

 

Total Variance Explained 

Compone
nt 

Initial Eigenvalues 
Extraction Sums of 
Squared Loadings 

Total 

% of 
Varianc

e 
Cumulati

ve % Total 

% of 
Varianc

e 
Cumulati

ve % 

1 2,441 61,020 61,020 2,44
1 

61,020 61,020 

2 ,667 16,684 77,704    

3 ,538 13,441 91,145    

4 ,354 8,855 100,000    
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Component Matrix 

 

Component 

1 

REM3 ,831 

REM5 ,798 

REM1 ,758 

REM2 ,734 

 

 

 

 

 

 

 

 

 

 

 

  



 31 

FACTOR REWARDS /VARIABLES REW1 REW2 REW3 
REW4 REW5 

Correlation Matrix 

 REW1 REW2 REW3 REW4 REW5 

 REW1 1,000 ,623 ,448 ,416 ,427 

REW2 ,623 1,000 ,677 ,579 ,512 

REW3 ,448 ,677 1,000 ,739 ,567 

REW4 ,416 ,579 ,739 1,000 ,580 

REW5 ,427 ,512 ,567 ,580 1,000 

 

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling 
Adequacy. 

,813 

Bartlett's Test of 
Sphericity 

Approx. Chi-Square 197,430 

df 10 

Sig. ,000 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Anti-image Matrices 

 
REW

1 
REW

2 
REW

3 
REW

4 
REW

5 

Anti-image 
Covariance 

REW1 ,595 -,224 ,012 -,017 -,083 

REW2 -,224 ,406 -,144 -,032 -,044 

REW3 ,012 -,144 ,352 -,194 -,071 

REW4 -,017 -,032 -,194 ,411 -,128 

REW5 -,083 -,044 -,071 -,128 ,590 

Anti-image 
Correlation 

REW1 ,805a -,455 ,027 -,035 -,140 

REW2 -,455 ,798a -,381 -,077 -,090 

REW3 ,027 -,381 ,780a -,510 -,156 

REW4 -,035 -,077 -,510 ,806a -,259 

REW5 -,140 -,090 -,156 -,259 ,902a 

 

Communalities 

 Initial Extraction 

REW1 1,000 ,502 

REW2 1,000 ,717 

REW3 1,000 ,748 

REW4 1,000 ,693 

REW5 1,000 ,581 
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Total Variance Explained 

Compo
nent 

Initial Eigenvalues 
Extraction Sums of 
Squared Loadings 

Tota
l 

% of 
Varian

ce 
Cumula
tive % 

Tot
al 

% of 
Varian

ce 
Cumula
tive % 

1 3,24
1 

64,827 64,827 3,24
1 

64,827 64,827 

2 ,700 13,991 78,819    

3 ,498 9,962 88,781    

4 ,330 6,602 95,383    

5 ,231 4,617 100,000    

 

 

 

Component Matrix 

 

Component 

1 

REW3 ,865 

REW2 ,847 

REW4 ,833 

REW5 ,763 

REW1 ,708 
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FACTOR SOCIAL CORPORATION /VARIABLES SOC1 
SOC2 SOC3 SOC4 

Correlation Matrix 

 SOC1 SOC2 SOC3 SOC4 

Correlation SOC1 1,000 ,465 ,705 ,465 

SOC2 ,465 1,000 ,637 ,654 

SOC3 ,705 ,637 1,000 ,483 

SOC4 ,465 ,654 ,483 1,000 

 

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of 
Sampling Adequacy. 

,696 

Bartlett's Test 
of Sphericity 

Approx. Chi-Square 147,819 

df 6 

Sig. ,000 

 

Anti-image Matrices 

 SOC1 SOC2 SOC3 SOC4 

Anti-image 
Covariance 

SOC1 ,479 ,040 -,253 -,109 

SOC2 ,040 ,434 -,179 -,251 

SOC3 -,253 -,179 ,380 ,017 

SOC4 -,109 -,251 ,017 ,538 

Anti-image 
Correlation 

SOC1 ,696a ,088 -,593 -,216 

SOC2 ,088 ,691a -,441 -,518 

SOC3 -,593 -,441 ,675a ,038 

SOC4 -,216 -,518 ,038 ,735a 

 

 

 

 

Communalities 

 Initial Extraction 

SOC1 1,000 ,639 

SOC2 1,000 ,706 

SOC3 1,000 ,748 

SOC4 1,000 ,615 

 

Total Variance Explained 

Compone
nt 

Initial Eigenvalues 
Extraction Sums of 
Squared Loadings 

Total 

% of 
Varianc

e 
Cumulati

ve % Total 

% of 
Varianc

e 
Cumulati

ve % 

1 2,70
8 

67,708 67,708 2,70
8 

67,708 67,708 

2 ,672 16,797 84,505    

3 ,398 9,951 94,456    

4 ,222 5,544 100,000    
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Component Matrix 

 

Component 

1 

SOC3 ,865 

SOC2 ,841 

SOC1 ,799 

SOC4 ,784 
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FACTOR COMPETITION/VARIABLES COM1 COM2 
COM3 COM4 

Correlation Matrix 

 COM1 COM2 COM3 COM4 

Correlation COM1 1,000 ,468 ,445 ,501 

COM2 ,468 1,000 ,563 ,576 

COM3 ,445 ,563 1,000 ,628 

COM4 ,501 ,576 ,628 1,000 

 

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling 
Adequacy. 

,797 

Bartlett's Test of 
Sphericity 

Approx. Chi-Square 111,640 

df 6 

Sig. ,000 

 

Anti-image Matrices 

 COM1 COM2 COM3 COM4 

Anti-image 
Covariance 

COM1 ,690 -,130 -,075 -,142 

COM2 -,130 ,576 -,157 -,149 

COM3 -,075 -,157 ,536 -,210 

COM4 -,142 -,149 -,210 ,502 

Anti-image 
Correlation 

COM1 ,852a -,207 -,123 -,242 

COM2 -,207 ,813a -,282 -,278 

COM3 -,123 -,282 ,779a -,404 

COM4 -,242 -,278 -,404 ,766a 

 

 

 

Communalities 

 Initial Extraction 

COM1 1,000 ,538 

COM2 1,000 ,659 

COM3 1,000 ,680 

COM4 1,000 ,719 

 

Total Variance Explained 

Compone
nt 

Initial Eigenvalues 
Extraction Sums of Squared 

Loadings 

Total 

% of 
Varianc

e 
Cumulati

ve % Total 

% of 
Varianc

e 
Cumulativ

e % 

1 2,59
6 

64,902 64,902 2,59
6 

64,902 64,902 

2 ,588 14,712 79,614    

3 ,450 11,239 90,853    

4 ,366 9,147 100,000    
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Component Matrix 

 

Component 

1 

COM4 ,848 

COM3 ,825 

COM2 ,812 

COM1 ,734 
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FACTOR MOTIVATION/VARIABLES MOT1 MOT2 MOT3 
MOT4 

Correlation Matrix 

 MOT1 MOT2 MOT3 MOT4 

Correlation MOT1 1,000 ,314 ,418 ,425 

MOT2 ,314 1,000 ,094 ,118 

MOT3 ,418 ,094 1,000 ,575 

MOT4 ,425 ,118 ,575 1,000 

 

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling 
Adequacy. 

,651 

Bartlett's Test of 
Sphericity 

Approx. Chi-Square 61,629 

df 6 

Sig. ,000 

 

Anti-image Matrices 

 MOT1 MOT2 MOT3 MOT4 

Anti-image 
Covariance 

MOT1 ,707 -,235 -,157 -,158 

MOT2 -,235 ,900 ,030 -,003 

MOT3 -,157 ,030 ,632 -,304 

MOT4 -,158 -,003 -,304 ,628 

Anti-image 
Correlation 

MOT1 ,696a -,294 -,235 -,237 

MOT2 -,294 ,579a ,040 -,004 

MOT3 -,235 ,040 ,639a -,483 

MOT4 -,237 -,004 -,483 ,645a 

 

 

 

Communalities 

 Initial Extraction 

MOT1 1,000 ,645 

MOT2 1,000 ,905 

MOT3 1,000 ,748 

MOT4 1,000 ,738 

 

Total Variance Explained 

Compo
nent 

Initial Eigenvalues 
Extraction Sums of 
Squared Loadings 

Rotation 
Sums of 
Squared 
Loadings 

Tot
al 

% of 
Varia
nce 

Cumul
ative % 

Tot
al 

% of 
Varia
nce 

Cumul
ative % Total 

1 2,0
34 

50,86
2 

50,862 2,0
34 

50,86
2 

50,862 1,856 

2 1,0
02 

25,04
4 

75,907 1,0
02 

25,04
4 

75,907 1,181 

3 ,53
9 

13,48
0 

89,387 
    

4 ,42
5 

10,61
3 

100,00
0 

    

 

Total Variance Explained 

Component 

Rotation Sums of Squared Loadings 

% of Variance Cumulative % 

1 46,389 46,389 

2 29,518 75,907 

3   

4   
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Component Matrix 

 

Component 

1 2 

MOT4 ,805 -,302 

MOT3 ,795 -,341 

MOT1 ,772 ,220 

MOT2 ,398 ,864 

 

Rotated Component Matrix 

 

Component 

1 2 

MOT3 ,865  

MOT4 ,857  

MOT1 ,611 ,522 

MOT2  ,951 

 

Component Transformation Matrix 

Component 1 2 

1 ,909 ,416 

2 -,416 ,909 
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FACTOR MOTIVATION/VARIABLES MOT1 MOT3 MOT4 

Correlation Matrix 

 MOT1 MOT3 MOT4 

Correlation MOT1 1,000 ,418 ,425 

MOT3 ,418 1,000 ,575 

MOT4 ,425 ,575 1,000 

 

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling 
Adequacy. 

,662 

Bartlett's Test of 
Sphericity 

Approx. Chi-Square 53,323 

df 3 

Sig. ,000 

 

Anti-image Matrices 

 MOT1 MOT3 MOT4 

Anti-image 
Covariance 

MOT1 ,774 -,164 -,173 

MOT3 -,164 ,633 -,305 

MOT4 -,173 -,305 ,628 

Anti-image 
Correlation 

MOT1 ,753a -,234 -,249 

MOT3 -,234 ,637a -,483 

MOT4 -,249 -,483 ,634a 

 

Communalities 

 Initial Extraction 

MOT1 1,000 ,551 

MOT3 1,000 ,696 

MOT4 1,000 ,702 

 

Total Variance Explained 

Compone
nt 

Initial Eigenvalues 
Extraction Sums of 
Squared Loadings 

Total 

% of 
Varianc

e 
Cumulati

ve % Total 

% of 
Varianc

e 
Cumulati

ve % 

1 1,949 64,973 64,973 1,94
9 

64,973 64,973 

2 ,626 20,861 85,834    

3 ,425 14,166 100,000    

 

 

 

Component Matrix 

 

Component 

1 

MOT4 ,838 

MOT3 ,834 

MOT1 ,742 
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RELIABILITY TEST – Reminder 

 

Reliability Statistics 

Cronbach's Alpha N of Items 

,777 4 

 

 

Item-Total Statistics 

 

Scale 
Mean if 

Item 
Deleted 

Scale 
Variance if 

Item 
Deleted 

Corrected 
Item-Total 
Correlation 

Cronbach's 
Alpha if 

Item 
Deleted 

REM
1 

15,98 10,626 ,570 ,732 

REM
2 

16,02 10,915 ,542 ,748 

REM
3 

15,67 11,984 ,649 ,697 

REM
5 

15,76 11,919 ,594 ,718 
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RELIABILITY TEST – Rewards 

 

Reliability Statistics 

Cronbach's Alpha N of Items 

,858 5 

 

 

Item-Total Statistics 

 

Scale 
Mean if 

Item 
Deleted 

Scale 
Variance if 

Item 
Deleted 

Corrected 
Item-Total 
Correlation 

Cronbach's 
Alpha if 

Item 
Deleted 

REW
1 

20,06 20,972 ,581 ,855 

REW
2 

20,01 18,181 ,752 ,808 

REW
3 

19,71 20,062 ,751 ,808 

REW
4 

19,55 21,841 ,705 ,823 

REW
5 

19,43 23,308 ,624 ,843 
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RELIABILITY TEST – Social Corporation 

 

Reliability Statistics 

Cronbach's Alpha N of Items 

,840 4 

 

 

Item-Total Statistics 

 

Scale Mean 
if Item 
Deleted 

Scale 
Variance if 

Item 
Deleted 

Corrected 
Item-Total 
Correlation 

Cronbach's 
Alpha if 

Item 
Deleted 

SOC
1 

11,95 16,070 ,636 ,814 

SOC
2 

12,14 14,847 ,701 ,785 

SOC
3 

12,07 15,127 ,733 ,772 

SOC
4 

12,26 15,810 ,626 ,818 
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RELIABILITY TEST – Competition 

 

Reliability Statistics 

Cronbach's Alpha N of Items 

,817 4 

 

 

Item-Total Statistics 

 

Scale Mean 
if Item 
Deleted 

Scale 
Variance if 

Item 
Deleted 

Corrected 
Item-Total 
Correlation 

Cronbach's 
Alpha if 

Item 
Deleted 

COM
1 

12,90 15,364 ,553 ,811 

COM
2 

13,04 15,071 ,647 ,766 

COM
3 

13,12 15,094 ,661 ,759 

COM
4 

13,23 14,659 ,697 ,742 
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RELIABILITY TEST – Motivation 

 

Reliability Statistics 

Cronbach's Alpha N of Items 

,725 3 

 

 

Item-Total Statistics 

 

Scale 
Mean if 

Item 
Deleted 

Scale 
Variance if 

Item 
Deleted 

Corrected 
Item-Total 
Correlation 

Cronbach's 
Alpha if 

Item 
Deleted 

MOT
1 

10,31 5,927 ,475 ,729 

MOT
3 

10,19 5,722 ,582 ,593 

MOT
4 

10,55 6,058 ,591 ,589 
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MEAN AND STANDARD DEVIATION OF DESCRIPTIVE 
STATISTICS 

Descriptive Statistics 

 

N Mean 
Std. 

Deviation 

Statistic 
Statisti

c 
Std. 

Error Statistic 

REM 84 5,2857 ,11827 1,08393 

REW 84 4,9381 ,12246 1,12238 

SOC 84 4,0357 ,13935 1,27720 

COM 84 4,3571 ,13696 1,25528 

MOT 84 5,1746 ,12427 1,13891 

Valid 
N 

(listw
ise) 

84 
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MULTIPLE LINEAR REGRESSION  

 

Descriptive Statistics 

 Mean Std. Deviation N 

MOT 5,3004 ,94370 81 

REM 5,3086 1,09635 81 

REW 4,9531 1,08824 81 

SOC 4,0525 1,26102 81 

COM 4,3580 1,27594 81 

 

Correlations 

 MOT REM REW SOC COM 

Pearson 
Correlation 

MOT 1,000 -,031 ,110 ,266 ,423 

REM -,031 1,000 ,083 ,093 ,072 

REW ,110 ,083 1,000 -,204 ,106 

SOC ,266 ,093 -,204 1,000 ,276 

COM ,423 ,072 ,106 ,276 1,000 

Sig. (1-
tailed) 

MOT . ,391 ,165 ,008 ,000 

REM ,391 . ,231 ,205 ,262 

REW ,165 ,231 . ,034 ,172 

SOC ,008 ,205 ,034 . ,006 

COM ,000 ,262 ,172 ,006 . 

N MOT 81 81 81 81 81 

REM 81 81 81 81 81 

REW 81 81 81 81 81 

SOC 81 81 81 81 81 

COM 81 81 81 81 81 

 

Variables Entered/Removeda 

Model 
Variables 
Entered 

Variables 
Removed Method 

1 COM, REM, 
REW, SOCb 

. Enter 

 

a. Dependent Variable: MOT 

b. All requested variables entered. 

 

Model Summaryb 

Mode
l R 

R 
Square 

Adjusted R 
Square 

Std. Error 
of the 

Estimate 
Durbin-
Watson 

1 ,470a ,221 ,180 ,85446 ,042 

 

a. Predictors: (Constant), COM, REM, REW, SOC 

b. Dependent Variable: MOT 

 

 

ANOVAa 

Model 
Sum of 
Squares df 

Mean 
Square F Sig. 

1 Regressi
on 

15,758 4 3,940 5,396 ,001b 

Residual 55,488 76 ,730   

Total 71,246 80    

 

a. Dependent Variable: MOT 

b. Predictors: (Constant), COM, REM, REW, SOC 

 

 

Coefficientsa 

Model 

Unstandardize
d Coefficients 

Standa
rdized 
Coeffi
cients 

t Sig. 

95,0% 
Confidence 

Interval for B 

B 
Std. 

Error Beta 
Lower 
Bound 

Upper 
Bound 

1 (Con
stant) 

3,414 ,730  4,67
4 

,000 1,959 4,869 

REM -,074 ,088 -,086 -
,837 

,405 -,249 ,102 

REW ,103 ,091 ,119 1,12
7 

,263 -,079 ,285 

SOC ,149 ,082 ,198 1,81
9 

,073 -,014 ,311 

CO
M 

,267 ,079 ,361 3,37
8 

,001 ,110 ,425 
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Coefficientsa 

Model 

Correlations 
Collinearity 

Statistics 

Zero-
order Partial Part 

Tolera
nce VIF 

1 (Consta
nt)      

REM -,031 -,096 -,085 ,980 1,021 

REW ,110 ,128 ,114 ,921 1,086 

SOC ,266 ,204 ,184 ,860 1,162 

COM ,423 ,361 ,342 ,896 1,117 

 

a. Dependent Variable: MOT 

 

Collinearity Diagnosticsa 

Mo
del 

Dime
nsion 

Eigen
value 

Condit
ion 

Index 

Variance Proportions 

(Con
stant

) 
RE
M 

RE
W 

SO
C 

CO
M 

1 1 4,810 1,000 ,00 ,00 ,00 ,00 ,00 

2 ,084 7,546 ,00 ,02 ,16 ,53 ,02 

3 ,058 9,096 ,01 ,10 ,00 ,13 ,88 

4 ,035 11,754 ,00 ,59 ,43 ,18 ,08 

5 ,013 19,365 ,99 ,29 ,41 ,16 ,02 

 

a. Dependent Variable: MOT 

 

Residuals Statisticsa 

 
Minim

um 
Maxi
mum Mean 

Std. 
Deviatio

n N 

Predicted Value 4,3942 6,354
7 

5,300
4 

,44382 81 

Std. Predicted 
Value 

-2,042 2,376 ,000 1,000 81 

Standard Error 
of Predicted 

Value 

,109 ,390 ,204 ,058 81 

Adjusted 
Predicted Value 

4,2732 6,434
2 

5,304
5 

,45082 81 

Residual -
1,8644

5 

2,088
17 

,0000
0 

,83282 81 

Std. Residual -2,182 2,444 ,000 ,975 81 

Stud. Residual -2,240 2,498 -,002 1,008 81 

Deleted 
Residual 

-
1,9799

6 

2,182
34 

-
,0041

2 

,89137 81 

Stud. Deleted 
Residual 

-2,303 2,591 -,003 1,020 81 

Mahal. Distance ,321 15,65
1 

3,951 3,005 81 

Cook's Distance ,000 ,126 ,014 ,024 81 

Centered 
Leverage Value 

,004 ,196 ,049 ,038 81 

 

a. Dependent Variable: MOT 

 

Charts 
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Graph 

 

 
 


