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ABSTRACT 

The aim of this study is  to investigate how a ranking system 

in self-tracking is experienced. This question was answered 

through three sub-questions: how people describe the 

influence of the ranking system on their self-esteem, social 

relationships and motivation to use self-tracking devices.  

A mixed method with triangulation design was used to 

answer the research questions. Participants were asked to 

track their number of steps for a period of 5 days, using a 

phone application which included a ranking and filling out 

a diary. The experiment concluded with a semi-structured 

interview.  

The results from the semi-structured interviews were 

analyzed using affinity diagramming with open coding. The 

ranking system reinforced the good feeling of top-

performers on their performance. It also caused participants  

to try to avoid the low spots and achieve at least an average 

ranking. The diary was analyzed to see if either the steps 

taken or the ranking was the better predictor for the 

variance in mood, using a multilevel analysis and a multiple 

regression. No significant result could be found for which 

was the best predictor, as the independent variables showed 

multicollinearity.  

Social relationships have a positive influence on the ranking 

system as it makes all spots worth competing for. The 

ranking system has a positive influence on the motivation to 

use self-tracking applications in that it creates an element of 

competition and a conversation topic. 
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INTRODUCTION 

Recent years have seen a rise of a movement called 

“Quantified-self movement”. The term “quantified self” is 

self-knowledge through self-tracking with technology on 

aspects of a person's daily life in terms of inputs (e.g. food 

consumed, quality of surrounding air), states (e.g. mood, 

arousal, blood oxygen levels), and performance (mental and 

physical). Such self-monitoring and self-sensing, which 

combines wearable sensors (EEG, ECG, video, etc.) and 

wearable computing, is  also known as lifelogging [7]. 

Companies like Runkeeper are making smart use of the 

phone's sensors to track data like sleep, physical activity, 

etc. Runkeeper and similar companies, also make smart use 

of social layers like adding friends, seeing each other's 

progress, etc to enhance the experience of using self-

tracking devices [2]. 

This study is aimed at investigating these social layers, that 

may be applied in self-tracking devices. The focus of the 

project was on how a ranking system in the self-tracking of 

physical activity is experienced. The goal is to investigate if 

a ranking system could or even should be added to self-

tracking applications. This question is not answered by just 

looking at people’s output in number of steps, but has 

additional implications like what it does to relationships 

with other people in the ranking, the self-esteem of people 

in different positions of the ranking and what the ranking 

does to people’s motivation for using a self-tracking device. 

BACKGROUNDS 

Investigating a ranking system as a social layer was 

inspired by WeChat, an application similar to Whatsapp, 

mostly used in China. WeChat has a function called 

WeRun, which gets access to the fitness tracker data in 

user’s phone and compare user’s step count with all his/her 

WeChat friends. When users are impressed with their 

friends’ progress, they can like, share or even publish their 

results on WeChat Moments for everyone else to see [5]. 

Further literature review on the relation between 

performance and social competition and found that positive 

confirmation and high expectations for one’s ability might 

improve one’s self-esteem, thus bring more pleasure in the 

action itself [6]. In addition it was found that self-disclosure 

has a certain impact on driving behavior change [3] and that 

competition based systems may motivate only top-

performers [1,4]. 

These findings point to three aspects to take into 

consideration when implementing a competition element: 

Self-esteem, social behavior and the attitude toward using 

the device with competition element in the first place, since 

the competition element may only motivate the top 

performers. 

RESEARCH QUESTIONS 

This study is aimed at investigating social layers that might 

be applied in self-tracking devices. The ranking system has 

been identified as a potential addition to enhance the 

experience of self-tracking applications. This has led to the 

following research question: 



“How do people experience a ranking system in self-

tracking devices?” 

Literature review on what implications adding a ranking 

system might have in self-tracking devices, resulted in the 

following three sub-questions: 

a) How do people describe the influence of the ranking 

system on their social relationships? 

b) How do people describe the influence of the ranking 

system on their self-esteem? 

c) How does a ranking system influence people’s 

motivation of using a self-tracking device? 

METHODS 

Ethics 

To conduct an ethically sound research, the research team 

created a study design that was approved by a fictional 

ethics committee provided by Industrial Design of TU/e. 

After approval, information sheets were distributed and 

invitation letters to recruit participants. At the kickoff 

workshop the participants signed a consent form. These 

documents can be found in Appendix A – Ethics Forms. 

Participants 

The sample criteria for the research was participants who 

have their smartphones with them whenever they were on 

the move. The recruitment for participants was done by 

convenience sampling resulting in 10 university students 

from Eindhoven University of Technology as participants. 

The aim was to create a homogeneous sample in factors like 

age and profession (student) to avoid extreme differences in 

fitness and participants not being able to relate to each other 

because of age differences.  

Procedures 

The study consisted out of a kick-off workshop, a five day 

diary study followed by a semi-structured interview that 

was audio recorded and transcribed. The function of the 

kickoff workshop was to inform the participants about their 

upcoming tasks during the diary study, handing out the 

diary booklets and to get the self-tracking app running on 

all the mobile phones. 

The diary booklets contained the participant's personal 

information and five days of recording the steps, ranks and 

feelings of the participant and their friends. (Figure 1). 

After the five day experiment, individual semi-structured 

interviews were conducted with each participant. This 

interview addressed their previous experience with self-

tracking devices, insights gained in the experiment and 

future vision on development of self-tracking. The 

interviews were audio-recorded and transcribed afterwards. 

The interview structure plus the transcriptions can be found 

in Appendix B – Interview Transcripts 

Analysis 

The Interviews were analyzed using affinity diagramming 

with an “open coding” approach.  

The Diaries were analyzed by using a multilevel analysis 

with longitudinal design to see to what extent the 

participants mood is predicted by the number of steps taken 

and the ranking. In addition a multiple regression analysis 

was used to analyze the data, which proved to be a better fit 

than the multilevel analysis.  

 

Figure 1 - Diary on daily steps, ranking and feelings 

 

FINDINGS QUALITATIVE ANALYSIS 

Competition elements – Motivation 

Analysis of the interviews revealed multiple insights 

concerning the (sub)research question(s). Three elements of 

competition were identified within the group of 

participants. 

Firstly, there was the competition for the top spot. A select 

amount of well performing participants that varied every 

day, These participants were close to each other, concerning 

the amount of steps they took that specific day. If a 

participant had the feeling that they could still win a 

specific day, extra effort was made to improve their score. 

Quote participant 1: “ I looked at the ranking of my 

roommate and the ranking of participant 3 because 

participant 3 was very good all the time. When I had more 

steps than participant 3 I liked it a lot!” 

Quote participant 5: “I did consider doing a little bit more 

to get to the 1st spot when I was 3 rd place, but I didn’t get 

their and then I thought “no”. But it wasn’t about 

considering other people, just to get to the top spot.” 

Secondly, there was the competition between friends  

throughout the entire ranking list. Participants indicated that 
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the ranking system gave deeper insight about friends and 

that it was a good conversation starter/topic. 

Quote participant 4: “I saw that participant 2 didn’t walk 

a lot and participant 3 did. I didn’t know that he was that 

active, because he is in my project and sits a lot, but 

apparently he walks a lot.”  

And Thirdly, there was the competition for the bottom. 

Low-performing participants that tried to avoid guilt or 

embarrassment by not finishing last on the ranking. Within 

this group of participants there was a strong “average is 

fine” mentality as long as they didn’t finish last.  

Quote participant 5:  “I just want to be average in the 

ranking, and this is the most important reason that I look at 

the ranking. I’ll feel “Enough for today!” when I see I’m in 

the middle” 

Findings – Self-esteem 

The ranking system had a positive effect on the well 

performing participants. It functioned as a complement and 

as a confirmation to how they feel they have done that day. 

This feeling is partly generated because the top-performer 

gets noticed even by those who are not their friends. 

Quote participant 1: “I feel good about my rankings every 

day I have been in the top 5. I think I am doing good.” 

For the average performing participants no relation was 

found in the interviews between the ranking system and 

their self-esteem.  

The research team found that a bad result in self-tracking 

made the participants feel bad about their unhealthy 

behavior. 

Quote participant 5: “Well, in this last week had one day 

when I was maybe the least active in all of my life and I saw 

I had less than 100 steps and I ate a lot and then when I 

reflected on it and wrote it down in the booklet in the 

evening I was like “fuck” this is really unhealthy.” 

Although the phrasing of the data suggested that it was 

caused by a low number of steps, the decision was made to 

do a quantitative analysis to see which was the best 

predictor of variance in mood. 

Findings - social relationships 

Data retrieved from the semi-structured interviews showed 

that answering the question of how a ranking system 

influences social relationships is best answered by reversing 

the question. The influence of social relationships on the 

ranking is that not just the top spots and low spots are worth 

competing for or avoiding, but all spots in the ranking 

become an opportunity to beat friends. 

The participants consisted of a number of friends and a 

number of people that didn’t know each other and the data 

showed that those wo were friends competed to finish atop 

of each other, whereas those who didn’t know the others 

only competed for the top spots or tried avoiding the low 

spots. 

Quote participant 3: “...at one point he (his friend) was 

above me in the ranking, so I thought: “oh shit, now I have 

to catch up again” 

Quote participant 3: “I think it’s (the ranking) pretty nice, 

but it really also depends who you are in the group. It’s 

way less interesting if you don’t know the others.” 

Since the top performer got noticed by the other 

participants, becoming the winner of the day is expected to 

be more rewarding as well. Ending at the bottom in the 

ranking might even be more avoided. All in all, social 

relationships between all the participants is expected to 

increase all the three identified competition elements. 

Quote participant 5: “There was one guy that was really 

active, called Boudewijn. So then you start imagining what 

this guy must be doing to get this amount of steps. Then you 

get this image of him like he is really a show-off.” 

FINDINGS QUANTITATIVE ANALYSIS 

The Multilevel analysis with longitudinal design was used  

to see if the steps taken or the ranking was  the best 

predictor of variance in mood.. Multilevel means the 

measurements are hierarchical,  each participant has a 

number of days/measurements which are not independent 

from each other, since it is influenced by a participants 

overall fitness level and the amount of steps taken the day 

before, e.g. Longitudinal means there are different 

measurements over time of the same data point. 

The intraclass correlation formula calculates how much of 

the total variance is predicted by the differences between 

the individuals. If   is 1, this means that all of the variance is 

caused by differences between individuals and a multilevel 

analysis is the way to go forward. If   is 0, this means that 

none of the variance is caused by differences between the 

individual, which means the hierarchical structure of the 

data does not matter and using standard regression models 

will not lead to any bias. The guideline is that any Intraclass 

correlation value below 0.05 is suitable for standard 

regression models.  

The intercept estimate  found was 0, therefore the intraclass 

correlation , which is calculated by the formula 

 

 

is also 0 and therefore the decision was made to analyze the 

data using a standard regression model. 

It has to be noted that the intraclass correlation value may 

not be accurate, because of the low number of participants. 

Recommendations have been made that at least 20 groups 

are needed, In this case a participants[8]. The number of 

booklets analyzed were 5. 



A multiple regression includes a number of assumptions 

that must not be violated in order for it to product valid 

conclusions. First step was to check the independent 

variables for multicollinearity, which means to check the 

variables for correlation. If the number of steps taken and 

the ranking correlate too much, the predictors are not really 

different from each other and the multiple regression will 

have a hard time coming to a valid conclusion. 

According to SPSS Survival Manual by Jullie Pallant, it is 

not safe to include independent variables with a bivariate 

correlation of 0.7 or more. Steps taken and Ranking have a 

value of -0.879 (The value is negative because SPSS sees a 

ranking of 1, as a low number, instead of the top spot), 

which means that ranking and the steps are too much 

overlapping in predicting the mood and cannot be analyzed 

as separate predictors in a multiple regression. The solution 

would be to merge the two predictors into one variable or 

omit one. It has to be noted again that  the sample is still too 

small, at least 50 cases are needed [9]. There might be a 

better predictor of variance in mood between steps taken 

and ranking if the sample were bigger. 

To conclude, the hypothesis that the steps taken would be a 

better predictor of the variance in mood than the ranking 

was rejected. It has to be noted that the sample size was too 

small to come to a valid conclusion, the test would have to 

be run with a minimum of 20 participants to calculate a 

valid intraclass corelation. If then the hierarchical structure 

of the data can still be discarded, 50 measurements/data 

points would be sufficient for a multiple regression. 

The adjusted R square value found in the model summary 

of the multiple regression indicates that the number of steps 

taken and ranking together predict 23.5 percent of the 

variance in the mood. The adjusted value is taken because 

the sample size is too small, Sig. = .52 indicates a non-

significant result. With a larger sample the model summary 

predicts an R square value of .325, meaning 32.5 percent. 

From the data found in the semi-structured interviews it can 

be concluded that the ranking has an influence on people’s 

self-esteem, however we cannot reinforce that notion with 

the quantitative data. 

CONCLUSIONS 

Summarizing the findings, the following conclusions were 

found: 

 The competition elements that come from a ranking 

system challenged the well performing participants to 

compete for the top spot. 

 

 Social relationships make average positions on the 

ranking worth competing for, motivated by beating a 

friend 

 

 There is a large “average is fine” mentality, when the 

participants were not competing for a top spot or 

competing among friends 

 

 The ranking system was a reflection tool, it had a 

positive effect on the self-esteem of well performing 

participants but confirmed the negative feelings and 

emotions of low performing participants with their 

unhealthy behavior. 

 

 No significant result was found in the quantitative 

analysis, rejecting the hypothesis that the steps taken 

would be a better predictor of the variance in mood 

than the ranking.  

 

 The ranking system gave deeper insights about friends 

and became a conversation topic among friends, 

reinforcing motivation to use self-tracking 

technologies. 

DISCUSSION 

This study used a mixed-method approach with 

triangulation design to investigate how self-tracking devices 

with a ranking are experienced on items like self-esteem, 

social relationships and motivation to use the self-tracking 

device.  

Research goal and Transferability 
The original research goal was to investigate if a ranking 

system could or even should be added to self-tracking 

applications. The conclusions from the experiment are 

considered to support the use of  a social ranking system 

within self-tracking applications. 

However, the study used the tracking of physical activity 

and the conclusions found do not necessarily transfer well 

to other applications where the information shared is  too 

sensitive or personal (e.g. heart rate monitoring, sleep 

behaviour etc.). Adding a competition element to other 

types of information like cholesterol levels, e.g. is found 

unethical.  

Recruiting 

The original plan was that the group would have consisted 

out of friends only, since it would improve the extent to 

which every participant has the same experience. The initial 

idea was to recruit one participant and have him/her recruit 

9 friends from the university to create a more homogenous 

sample. Because of the school deadlines it was opted to not 

outsource the recruiting of the participants  to avoid a too 

heavy burden on one participant. The intention was to 

recruit as many participants that knew each other as 

possible. 

The sample did accentuate the differences between 

participants that had friends  in the sample and those who 

did not. The findings suggest that a ranking system within a 

group of friends would make all spots in the ranking spots 

to compete for. This has to be tested still in a new 

experiment where the sample consists only out of friends.  



Sample size & pilot study 

From the 10 participants recruited, 5 booklets were 

returned. 1 participant indicated that the self-tracking app 

did not work because of a malfunctioning GPS on his 

phone. 4 participants could not be contacted for the semi-

structured interviews. 

A learning point is to do a pilot study next time before 

conducting the experiment. The first phone application that 

was used called “WeRun” malfunctioned on the majority of 

phones. After the kick-off workshop a new app called 

“Pacer” was found and the participants were  informed 

about the new app and the experiment was continued. It 

could be that part of the participants was lost at that point 

and this could have been prevented by running a pilot study 

first. 

The same goes for the semi-structured interviews. The 

booklets were analyzed quantitatively to see if either the 

steps taken or the ranking was the best predictor for the 

variance in mood, because it could not be interpreted from 

the qualitative data. If a pilot study had been run, this might 

have been identified early and adjusted to ask if the lower 

self-esteem was caused by the steps taken or the ranking. 

In addition to lost cases, the sample size was too small to 

run proper quantitative analyses. No significant result was 

found, but might be found had the sample size been larger. 
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