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ABSTRACT 

A key to online crowdsourcing platforms is a sufficient amount of high-quality data collected by users. 

Therefore it is essential to define motivation methods which would attract a large crowd and make it 

perform at a high level. In this thesis, we report on the results of our research focused on designing the 

most effective motivation methods for an online non-profit crowdsourcing platform focused on 

collecting accessibility data. Following the User-Centered Design methodology and based on the 

comprehensive analysis of the literature available, we have identified five main motivational factors and 

incorporated them into low-fidelity and high-fidelity prototypes of the mobile application. The 

prototypes were evaluated with the target group, the low-fidelity prototype via usability testing (N = 5, 

mean age = 27.6) and the high-fidelity prototype via diary study (N = 5, mean age = 27.2). The results 

suggest the feasibility of the approach supported by enhancing causal importance and perceived self-

efficacy of users, providing them training and feedback on contributions, supporting a feeling of 

cooperation and allowing them to share data collection with friends. 

KEYWORDS 

non-profit crowdsourcing, motivation, motivational factors, accessibility data, User-Centered Design 

 

ABSTRAKT 

5ƻǎǘŀǘƻőƴŞ ƳƴƻȌǎǘǾƻ ŀ Ǿȅǎƻƪł ƪǾŀƭƛǘŀ Řłǘ ȊƻȊōƛŜǊŀƴȇŎƘ ǳȌƝǾŀǘŜƯƳƛ ǎǵ ƪƯǵőƻǾŞ ǇǊŜ ƻƴƭƛƴŜ ǇƭŀǘŦƻǊƳȅ 

ȊŀƭƻȌŜƴŞ ƴŀ ŘŀǾƻǾƻƳ ȊōŜǊŜΦ tǊŜǘƻ ƧŜ ƴŜǾȅƘƴǳǘƴŞ ŘŜŦƛƴƻǾŀǙ metódy motivácie, ktoré by prilákali ǑƛǊƻƪǵ 

ǾŜǊŜƧƴƻǎǙ a viedli ju k vysoko kvalitnej práci. V diplomovej práci uvádzame výsledky ƴłǑƘƻ ǾȇǎƪǳƳǳ 

ȊŀƳŜǊŀƴŞƘƻ ƴŀ ƴłǾǊƘ ƴŀƧǵőƛƴƴŜƧǑƝŎƘ metód motivácie pre online neziskovú crowdsourcing platformu 

zameranú na zber dát o ǇǊƝǎǘǳǇƴƻǎǘƛΦ ±ȅǳȌƛǘƝƳ ǇǊƛƴŎƝǇƻǾ ¦ǎŜǊ-Centered Designu a na základe 

ƪƻƳǇƭŜȄƴŜƧ ŀƴŀƭȇȊȅ ŘƻǎǘǳǇƴŜƧ ƭƛǘŜǊŀǘǵǊȅ ǎƳŜ ƛŘŜƴǘƛŦƛƪƻǾŀƭƛ ǇŅǙ ƘƭŀǾƴȇŎƘ ƳƻǘƛǾŀőƴȇŎƘ ŦŀƪǘƻǊƻǾ ŀ ȊŀőƭŜƴƛƭƛ 

sme ich do low-fidelity a high-fidelity prototypov mobilnej aplikácie. Prototypy boli otestované 

s ŎƛŜƯƻǾƻǳ ǎƪǳǇƛƴƻǳ, low-ŦƛŘŜƭƛǘȅ ǇǊƻǘƻǘȅǇ ǇƻƳƻŎƻǳ ǳȌƝǾŀǘŜƯǎƪŞƘƻ ǘŜǎǘƻǾŀƴƛŀ (N = 5, priemerný vek = 

27.6) a high-ŦƛŘŜƭƛǘȅ ǇǊƻǘƻǘȅǇ ǇƻƳƻŎƻǳ ŘŜƴƴƝƪƻǾŜƧ ǑǘǵŘƛŜ όb Ґ рΣ ǇǊƛŜƳŜǊƴȇ ǾŜƪ Ґ нтΦнύ. Výsledky 

ǘŜǎǘƻǾŀƴƛŀ ƴŀȊƴŀőǳƧǵ ŀǇƭƛƪƻǾŀǘŜƯƴƻǎǙ tohto prístupu do praxe, ak u ǳȌƝǾŀǘŜƯƻǾ ȊǾȇǑƛƳŜ vnímanie 

kauzality a efektivity ich vlastného zberu, poskytneme im tréning a spätnú väzbu k zozbieraným dátam, 

podporíme v nich pocit spolupráce a ǳƳƻȌƴƝƳŜ im ȊŘƛŜƯŀǙ ŀƪǘƛǾƛǘǳ ǎ ǇǊƛŀǘŜƯƳƛΦ 

K]¨2h±; {[h±# 

ƴŜȊƛǎƪƻǾȇ ŎǊƻǿŘǎƻǳǊŎƛƴƎΣ ƳƻǘƛǾłŎƛŀΣ ƳƻǘƛǾŀőƴŞ Ŧŀktory, údaje o prístupnosti, User-Centered design 
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1. INTRODUCTION 
 

According to Sammer et al. (2012), almost 16 % of the population is limited in mobility, namely visually 

impaired, hearing impaired, wheelchair users, and people with impaired ability to walk. When in an 

unknown environment, navigation and orientation is especially difficult for people with limitations in 

mobility. Appropriate navigation system considering pedestrian networks and their accessibility 

attributes can help to ensure safe and independent navigation. However, many navigation systems are 

available worldwide, they are primarily designed for cars, thus ignoring sidewalks, crosswalks, landmark 

information and important accessibility attributes. To address this issue, CTU in Prague designed a 

sidewalk-based geodatabase (Geographical Information System ς GIS) with line features representing 

pedestrian segments such as sidewalks, crosswalks and underpasses, and point features representing 

obstacles on segments, and landmarks, i.e. corners and recesses. GIS further contains their attributes 

e.g. sidewalk slope, passable width, material, corner shape. The features and their attributes were 

carefully designed and selected in cooperation with orientation and mobility specialists. The GIS 

designed in this way enabled us, for example, to generate landmark-enhanced itineraries for blind 

pedestrians (Balata, Mikovec, Bures, Mulickova 2016). The GIS is created in two phases: 1) Pedestrian 

segments with line and point features are drawn into the GIS by professionals using resources such as 

satellite images and maps of town utilities, creating a template for the second phase. 2) The template 

is filled in with attributes assigned to the features via professional on-site reconnaissance. Using 

professionals to fill attributes into GIS is highly labour demanding. Our aim is to reduce the costs of the 

on-site reconnaissance and speed up the data collection by designing a mobile application for collection 

of pedestrian attributes using crowdsourcing. The non-experts will fill the data in the professionally 

created template of the GIS for a fraction of the effort of professional on-site reconnaissance. Successful 

crowdsourcing platforms should be both attractive to potential participants and also fulfilling sufficient 

data quality standards (Graham et al. 2015). In our previous research (Riganova, Balata, Mikovec 2017) 

we examined the capabilities of a crowd in collecting accessibility attributes. According to results, if 

provided training, feedback, and monitoring, contributions from non-expert crowd could rival those of 

professionals and if enough people review collected data, their quality should not differ significantly. 

Our research confirmed that geo-crowdsourcing can be used as an alternative tool for geodata 

collection, but also raised a concern about people's motivation to get involved in crowdsourcing 

platform. To introduce a successful platform, we added a gamification layer as a motivation tool to 

ǎǳǇǇƭŜƳŜƴǘ ǘƘŜ Řŀǘŀ ŎƻƭƭŜŎǘƛƻƴ ƭŀȅŜǊ ƻŦ ƻǳǊ ŀǇǇƭƛŎŀǘƛƻƴ ǇǊƻǘƻǘȅǇŜΦ !ŎŎƻǊŘƛƴƎ ǘƻ ǇǊƻǘƻǘȅǇŜǎΩ ŜǾŀƭǳŀǘƛƻƴ, 

added motivation layer can support the collection of accessibility data (Riganova 2017). !ǎ ǳǎŜǊǎΩ 

participation in online crowdsourcing platforms is crucial, we decided to investigate motivating factors 

in crowdsourcing further in depth to understand how to attract a large number of crowds and lead them 

to high-quality work.  

The main research questions are: What motivate people to participate in crowdsourcing platforms? 

What are the drivers for attracting a large number of participants? How to sustain ǇŀǊǘƛŎƛǇŀƴǘǎΩ 

motivation for a longer period? How can we lead participants to high-quality work? 
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2. RELATED WORK 
 

2.1. DEFINING CROWDSOURCING  

Over the past years, crowdsourcing has gained significant interest in research and online content 

creation. The term crowdsourcing is a neologism that combines crowd, which refers to the notion of 

Ψthe wisdom of crowdsΩ (Surowiecki 2004) and outsourcing as the process of obtaining information or 

services from a foreign supplier. The term was coined in 2006 by Jeff Howe, contributing editor of Wired 

aŀƎŀȊƛƴŜΣ ŀǎ ƳŜŀƴƛƴƎ άǘƘŜ ǇǊƻŎŜǎǎ ōȅ ǿƘƛŎƘ ǘƘŜ ǇƻǿŜǊ ƻŦ ǘƘŜ Ƴŀƴȅ Ŏŀƴ ōŜ ƭŜǾŜǊŀƎŜŘ ǘƻ ŀŎŎƻƳǇƭƛǎƘ 

ŦŜŀǘǎ ǘƘŀǘ ǿŜǊŜ ƻƴŎŜ ǘƘŜ ǇǊƻǾƛƴŎŜ ƻŦ ŀ ǎǇŜŎƛŀƭƛȊŜŘ ŦŜǿέ όIƻǿŜ нллуύΦ In other words, crowdsourcing 

uses the power and wisdom of large groups of people to accomplish tasks that would otherwise be too 

cumbersome, large, or impractical for any one person or organization to attempt (Armstrong, 2014). 

With the development of new technologies, the term ΨcrowdsourcingΩ is undergoing constant evolution. 

Estellés-Arolas and González-Ladrón-de-Guevara (2012) provides a wide definition that covers the 

majority of existing crowdsourcing processes emphasizing online and voluntary character of 

crowdsourcing: Crowdsourcing is a type of participative online activity in which an individual, an 

institution, a non-profit organization, or company proposes to a group of individuals of varying 

knowledge, heterogeneity, and number, via a flexible open call, the voluntary undertaking of a task. The 

undertaking of the task, of variable complexity and modularity, and in which the crowd should participate 

bringing their work, money, knowledge and/or experience, always entails mutual benefit. The user will 

receive the satisfaction of a given type of need, be it economic, social recognition, self-esteem, or the 

development of individual skills, while the crowdsourcer will obtain and utilize to their advantage what 

the user has brought to the venture, whose form will depend on the type of activity undertaken. (Estellés-

Arolas and González-Ladrón-de-Guevara 2012). 

Crowdsourcing is an umbrella concept, which covers a variety of types of activities. Geigler and 

Schader (2014) distinguish four kinds of crowdsourcing based on the deriving value from contributions 

and differentiating value between contributions: crowd processing, crowd solving, crowd creating and 

crowd rating. In crowd processing, all members of the crowd perform the same tasks. Valid 

contributions thus represent qualitatively identical chunks of work. The accuracy of the result is derived 

from the number of identical solutions for the task. Crowd solving refers to finding a solution to a 

complex problem by letting the crowd resolve it. The wide range of crowd solutions are qualitatively 

different and thus represent alternative or complementary solutions to a given problem increasing the 

likelihood that the problem will be solved correctly. Crowd creating is a process of creating unique works 

as part of a larger desired complex. Contributions have a complementary share in the collective 

outcome depending on their individual qualities and their relationship with others. Crowd rating 

represents an effort to deduce collective response from large amounts of homogeneous contributions 

which represent votes on a given topic.  

Although crowdsourcing refers to multiple types of activities, these activities share common 

characteristic:  the crowd; the task at hand; the recompense obtained; the crowdsourcer or initiator of 

the crowdsourcing activity; what is obtained by them following the crowdsourcing process; the type of 

process; the call to participate; and the medium (Estellés-Arolas and González-Ladrón-de-Guevara 

2012). This means crowdsourcing can be considered as one wider phenomenon. The biggest challenges 

crowdsourcing is dealing with are how to get high-quality data and how to attract large crowds to involve 
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in crowdsourcing activities. The common denominator of these two challenges is motivation. Motivation 

determines the quality and quantity of contributions (Janzik 2010). 

2.2. THE MOTIVATION THEORY 

Aim of the motivation theory is to explain a drive that forces an individual to take action and work in a 

certain way. Motivation is not a unitary phenomenon. People can have different amounts and different 

types of motivation based on their level of activation, which reflects their specific needs, goals and 

attitudes (Ryan and Deci 2000). Based on the Self-Determination Theory introduced by Deci and Ryan 

(2000), motivations can be split into two main types: intrinsic motivation and extrinsic motivation. 

Intrinsic motivation refers to the task itself being enough for satisfaction and no further reward apart 

from the activity is needed, e.g. acting for fun or challenge. Extrinsic motivation contrast with intrinsic 

motivation. Extrinsic motivation is present when an activity is done in order to attain some separable 

outcome, e.g. acting for money or prize. Furthermore, the Self-Determination Theory declares that 

extrinsic motivations can undermine the effect of intrinsic motivations such that if someone is offered 

a monetary reward for doing an activity which he/she actually enjoys, he/she will become less likely to 

do the activity if no reward is offered in the future. In addition to intrinsic and extrinsic motivation, social 

motivation as a third category of motivational factors has been identified (Antikainen and Vaataja 2010). 

Social motivation can be seen as a continuum with intrinsic motivation on one end, extrinsic motivation 

on the other end, and social motivations positioned between them (Frey et al. 2011). Supplement 

concept to motivation is amotivation which exists if a ǇŜǊǎƻƴΩǎ behaviour lacks intentionality and a sense 

of personal causation, i.e. a ǇŜǊǎƻƴΩǎ behaviour lacks an intention to act (Ryan and Deci 2000). 

Amotivation can be a consequence of not valuing an activity (Ryan 1995), feeling incompetent to do an 

activity (Deci 1975), or disbelief it will produce the desired result (Seligman, 1975).  

2.3. MOTIVATION FOR CROWDSOURCING 

In order to create a successful crowdsourcing platform, it is very important to answer the following 

question: Why do people participate in crowdsourcing? A variety of studies have been conducted to 

propose answers to this question. Among studies, there is a great variety of factors that are claimed to 

motivate people to participate and incentives which can increase motivation to participate in 

crowdsourcing activities. Based on the motivation theory these factors can be categorized to three main 

categories: 1) intrinsic motivational factors when the reward for participating comes from the activity 

itself; нύ ŜȄǘǊƛƴǎƛŎ ƳƻǘƛǾŀǘƛƻƴŀƭ ŦŀŎǘƻǊǎ ǿƘŜƴ ǘƘŜ ǊŜǿŀǊŘǎ ŦƻǊ ǇŀǊǘƛŎƛǇŀǘƛƴƎ ŎƻƳŜ ŀǎ ŀ ǊŜǎǳƭǘ ƻŦ ƻƴŜΩǎ 

activity, and not from performing the activity itself; 3) social motivational factors when participation is 

impacted by social motives. Namousi and Kohl (2016) identified 25 distinct motivational factors and 

expand categorization above to sub-categories: hedonism, learning, ideology, individual and economic 

related motivations (see Table 1). 
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MAIN CATEGORIES OF 
MOTIVATIONAL FACTORS 

SUB-CATEGORIES OF 
MOTIVATIONAL FACTORS 

MOTIVATIONAL FACTORS 

intrinsic 

 

hedonism 

enjoyment and fun; intellectual stimulation; 

entrepreneurship; an outlet of creative energy;         

a chance to exercise amateur skills 

learning 
knowledge creation; knowledge exchange; 

improving creative skills 

ideology self-esteem; a sense of efficacy 

extrinsic 
individual 

reputation; competition; firm recognition; career 

opportunities; freelance opportunities; self-

marketing; a user need 

economic tangible rewards; an implicit promise of rewards 

social - 
altruism; care for community; friendship; peer 

recognition; addiction to a community 

Table 1  Categorization of motivational factors for participation in crowdsourcing by Namousi and Kohl (2016) 

In order to identify which intrinsic, extrinsic and social motivational factors are important, 

Spindeldreher and Schlagwein (2016) analyzed number of empirical quantitative studies on the 

motivation of crowdsourcing participants and identified six salient motivational factors, which have 

statistically-significant positive impact on the likelihood of participation:  

¶ salient intrinsic motivational factors: enjoyment, challenge and passing of time, 

¶ salient extrinsic motivational factors: compensation and outward recognition, 

¶ salient social motivational factors: sense of community. 

Enjoyment. Enjoyment, referring to an individual's wish to feel pleasure, to have fun or to be 

entertained, is the most dominant intrinsic motivational factors present in crowdsourcing platforms 

(Brabham 2008; Ståhlbröst and Bergvall-Kåreborn 2011; Sun, Wang and Peng 2011; Schroer and Hertel 

2009). According to Spindeldreher and Schlagwein (2016), enjoyment is a salient motivational factor 

which generally has a significant positive impact on participation and can increase contributions (Olson 

and Rosacker 2013; Tokarchuk et al. 2012). 

Challenge.  Challenge refers to an individual's wish to develop or improve skills, to enhance knowledge 

or to do something intellectually stimulating. Challenge has been shown to be a strong motivational 

factor for participation (FǸller 2006; Kosonen et al. 2014; Ståhlbröst and Bergvall-Kåreborn 2011). 

According to Spindeldreher and Schlagwein (2016) challenge has a typically positive but not always 

significant impact on participation.  

Passing of time.  The passing of time refers to an individual's wish to fight a sense of boredom or to 

bridge a gap between other activities. Passing of time shares some similarities with the enjoyment factor 
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and has a statistically significant positive impact on the likelihood of participation in crowdsourcing 

activities (Spindeldreher and Schlagwein 2016). 

Compensation.  Compensation refers to an individual's wish for tangible rewards such as money, prizes, 

gifts, or free products or services. Several studies have found compensation a key motivating factor in 

crowdsourcing platforms where payment is offered (Brabham 2010; Lakhani et al. 2007). Compensation 

ƎŜƴŜǊŀƭƭȅ ƛƴŎǊŜŀǎŜǎ ǿƻǊƪŜǊǎΩ ǿƛƭƭƛƴƎƴŜǎǎ ǘƻ ŀŎŎŜǇǘ ŀ ǘŀǎƪ, leads to a faster and higher output of results, 

but do not improve the quality of the work (Mason & Watts 2009; Shaw et al. 2011). On the other hand, 

Zheng et al. (2011) found no significant correlation between compensation and participation, thus 

rewards are not always a driving motivation. Moreover, the impact of the rewards might under certain 

circumstances be negative. This appears to be the case in creatively (Toubia 2006) and altruistically 

framed crowdsourcing (Spindeldreher and Schlagwein 2016). 

Outward recognition.  Outward recognition refers to an individual's wish for reputation, recognition, 

fame or status. There is a positive correlation between the willingness to participate and gaining an 

outward recognition. Participants get involved in crowdsourcing to obtain reputation and recognition 

(Tokarchuk et al. 2012; Zheng et al. 2011). According to Spindeldreher and Schlagwein (2016), outward 

recognition has a typically positive but not always significant impact on participation. Reputation is 

strongly related to competition. Improving reputation by showing that participants are better or do 

more than others is a strong motivational factor (Tokarchuk et al. 2012). Competitive gamification 

mechanisms like leaderboards of the most active participants can be seen in many crowdsourcing 

platforms and are frequently cited as key enablers (Reed et al. 2013; Bowser et al. 2013). On the other 

hand, Eveleigh et al. (2013) argue that gamification mechanisms which motivate leading participants 

can be ignored by more casual participants and even discourage them from participation. 

Sense of community.  Sense of community refers to an individual's wish to be part of a group of like-

minded people and interest communities. According to Spindeldreher and Schlagwein (2016), a sense 

of community has a statistically significant positive impact on the likelihood of participation. Wasko and 

Faraj (2000) argue that the primary reason for using forums and communities is not socializing or 

developing relationship but care for community. Giving back help to the community in return can be a 

strong reason for participating in crowdsourcing. 

Some of the factors introduced in this section can be seen as parts of a broader concept of 

ǇǎȅŎƘƻƭƻƎƛŎŀƭ ŜƳǇƻǿŜǊƳŜƴǘΦ tǎȅŎƘƻƭƻƎƛŎŀƭ ŜƳǇƻǿŜǊƳŜƴǘ Ψlinks individual strengths and competencies, 

natural helping systems, and proactive behaviours to matters of social policy and social change. It is 

thought to be a process by which individuals gain mastery or control over their own lives and democratic 

participation in the life of their communityΩ ό½ƛƳƳŜǊƳŀƴ ŀƴŘ wŀǇǇŀǇƻǊǘ мфууύΦ tǎȅŎƘƻƭƻƎƛŎŀƭ 

empowerment has been proved to be an efficient tool in improving citizen participation (Zimmerman 

and Rappaport 1988) and also an efficient motivational tool for crowdsourcing activities (Goncalves et 

al. 2015). According to the study of Goncalves et al. (2015), psychological empowerment elicits more 

positive types of contribution and increased participation. The study highlights two psychological 

empowerment approaches, i.e. causal importance and perceived self-efficacy, as effective motivational 

factors which can increase participation and also improve the quality of contributions. On the other 
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hand, in contrast to prior research (Spindeldreher and Schlagwein 2016), sense of community as 

psychological empowerment approach does not substantially increase participation.  

Crowdsourcing platforms usually include more than one of the listed motivational factors. 

Motivational factors must be thoroughly combined. Using factors that are essentially extrinsic to 

motivate participants in activities where motivations are largely intrinsic may have a negative effect on 

motivation (Deci et al. 1999). Furthermore, Gneezy et al. (2000) found that when extrinsic motivations 

factors are in the form of insufficient monetary rewards it tends to override the possibly larger effect of 

the intrinsic motivational factors, thus the performance is likely to be worse than when no reward is 

offered at all. Moreover, the causality between increased reward and increased quality of contributions 

has not been confirmed (Mason and Watts 2009). On the other hand, Rogstadius et al. (2011) suggest 

ǘƘŀǘ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ǇŜǊŦƻǊƳŀƴŎŜ Ŏŀƴ be improved significantly through intrinsic motivational factors.  

2.4. MOTIVATION FOR NON-PROFIT CROWDSOURCING 

Non-profit crowdsourcing is a special case of crowdsourcing focusing on activities which directly or 

indirectly increase the welfare and help other people e.g. people in need, people with disabilities or 

people affected by a disaster. The main motivational factor applicable here is altruism. People motivated 

by altruistic considerations are convicted about the importance of the project and are willing to expend 

significant time and effort for the right cause without any expectation or need for compensation (Wasko 

and Faraj 2000; Chandler and Kapelner 2013; Olson and Rosacker 2013). Presenting crowdsourcing 

activities meaningfully motivates people to participate, increases the quantity of output, but it has no 

effect on the quality of contributions (Chandler and Kapelner 2013). On the other hand, Rogstadius et 

al. (2011) argue that framing a task as helping others can succeed in improving output quality. Altruism 

ƛǘǎŜƭŦ ǎƘƻǳƭŘ ōŜ ŜƴƻǳƎƘ ƻŦ ŀ ƳƻǘƛǾŀǘƻǊ ǎƛƴŎŜ ƛǘ ŀǇǇŜŀƭǎ ǘƻ ǇŜƻǇƭŜΩǎ ŘŜǎƛǊŜ ǘƻ ƘŜƭǇΣ ōǳǘ ǘƘƛǎ Ŏŀƴ ƻƴƭȅ ǿƻǊƪ 

if participants actually think the problem being solved is interesting and important which is in most cases 

hard to achieve (Goncalves et al., 2013). Therefore, altruism is typically not sufficient as a motivational 

factor (Goncalves et al. 2015). 

Baruch, May and Yu (2016) held an experiment with the aim to explore motivation and potential 

barriers to engaging in non-profit crowdsourcing. They have studied motivation of nearly 3000 

participants of the non-profit crowdsourcing online project Tomnod for identifying objects and places 

in satellite images. Tomnod works on the principle of campaigns, from which the participant can choose 

and tag objects on images for different purposes including assisting in disaster response. Tomnod 

provides a suitable platform for expanding the research into crowdsourcing as an online volunteering 

activity as its campaigns are unique and largely altruistic, aiming to help disadvantaged communities. 

Baruch, May and Yu discovered that although motivations of Tomnod participants are largely altruistic, 

perceiving it as an alternative to charity work, helping alone may not be enough to keep all participants 

engaged. Even though volunteers may be drawn to the platform with altruistic intentions, their 

continued participation depends also on other motivational factors.  

Based on the study of Baruch, May and Yu (2016) we can identify other important motivation 

factors for non-profit crowdsourcing as an addition to motivational factors listed in the previous section: 
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Follow-up information.  Participants are interested in follow-up information about the use and news on 

how much they are actually helping. Not knowing the impact of their activities might discourage the 

participants from their continued participation in crowdsourcing activities. 

Feedback on the accuracy of data.  Participants raised concerns about the accuracy and quality of their 

contributions. ¦ƴŎŜǊǘŀƛƴǘȅ ƻŦ ŎƻƴǘǊƛōǳǘƛƻƴǎΩ accuracy might result in becoming less active on the 

platform. 

Contribution to the design of the platform.  Shows that the functionality and aesthetics of the website 

also play a key role in determining its popularity. Letting these volunteers contribute to the design of 

the platform by listening to their feedback evidently plays a critical role in keeping them engaged. 

Contact with the task submitter. This motivational factor is linked with the providing follow-up 

information ƻƴ ǘƘŜ ƛƳǇŀŎǘ ƻŦ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ŎƻƴǘǊƛōǳǘƛƻƴǎΣ giving feedback on data accuracy and 

contributing to the design of platform which can be feasible only if the sufficient level of contact with 

the task submitter is given. 

Training.  Central to participant motivation and willingness to volunteer is increased training on how to 

identify objects with examples and guides.  

Feeling of cooperation.  Based on the study, a feeling of cooperation is far more important for the 

participants of non-profit crowdsourcing than competition between them. Gamification is more popular 

amongst younger participants, but there is a high risk that gamification will destroy the user experience 

of other participants who are more casual. This supports arguments made in Eveleigh et al. (2013) that 

gamification mechanisms can discourage some participants from participation. 

Certificate. Giving participants a certificate or some kind of award, which will manifest their 

contribution, can strengthen their engagement to the crowdsourcing platform. However, as mentioned 

earlier in connection with gamification mechanisms, this kind of rewards might cause some to feel 

ignored. 

Community forum.  This study also highlights the importance of the forum in generating a sense of 

collectivism, breaking down barriers between volunteers who participate in isolation and improving 

data quality among participants.  

Personal circumstances.  Contrary to expectations that majority of crowdsourcing participants are 

young adults, the study shows that a large part of the user base is made up of retired participants and 

participants with a disability or a long-term problem, thus highlighting the personal circumstances of 

participants as a strong motivational factor. Simple crowdsourcing tasks are considered as an alternative 

to charity work, which can be done from the convenience of ǇŀǊǘƛŎƛǇŀƴǘǎΩ home and may even improve 

their health condition. 
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2.5. DESIGN OF CROWDSOURCING TASKS 

Besides factors which motivate participants to solve the task, the quality of the crowdsourced data is 

also related to the design of the task itself (Kittur et al. 2013). The design of tasks contains many aspects 

such as interface, description, guidance or difficulty level. Participants of crowdsourcing platforms have 

different needs, some like to be challenged with more difficult tasks while others prefer easier tasks 

with greater guidance. However, interfaces that are very complex might result in decreased task result 

quality (Kittur et al. 2013). Finnerty et al. (2013) proved that keeping tasks simple and requiring less 

demand for ǿƻǊƪŜǊǎΩ ŀǘǘŜƴǘƛƻƴ ǇǊƻǾƛŘŜ ƳƻǊŜ ŀŎŎǳǊŀǘŜ ǊŜǎǳƭǘǎΦ Moreover, the study of Baruch, May and 

Yu (2016) found out that if the crowd is asked to do one task at a time, they do a much better job 

because they can fully focus on it. Thus, the simplicity of tasks can lead to better quality results of 

crowdsourcing activities. 
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3. DESIGN 
 

3.1. METHODOLOGY AND BASIC TERMS 

This thesis was written with a User-Centered Design (UCD) approach. UCD is an iterative design 

approach which focuses on putting users at the centre of each phase of the design process and 

development. ¦ǎŜǊǎΩ ƴŜŜŘǎΣ ǿƛǎƘŜǎΣ ƳŜƴǘal processes, contexts and interactions are researched to 

create highly usable products for them (Norman, 1986).  

Terminology related to UCD used in this thesis: 

T1  Scenario  -  A fictitious story  of  ŀ ǳǎŜǊΩǎ  interaction  with  the  product  in  the  context of  a  ǳǎŜǊΩǎ  

       everyday life. 

T2  Storyboard - An illustration of the interaction between a user and a product in a narrative format. 

T3  Prototype - A draft version of a product used for testing. 

T4  Hierarchical Task Analysis (HTA) - Decomposition of a high-level task into a hierarchy of subtasks a  

 user needs to perform to fulfil it. 

3.2. DESIGN WORKSHOP 

The design workshop was organized in collaboration with designer M.A. Marie Doucet, Ph.D. from the 

Institute of Industrial Design, CTU in Prague. 

3.2.1. RESEARCH QUESTIONS 

The design workshop has been conducted to research the main areas of crowdsourcing which have a 

proclaimed impact on contributions to crowdsourcing projects and the quality of crowdsourced data: 

¶ Motivation: What motivates people to participate in crowdsourcing? How can we make 

crowdsourcing a habit? What value would participants get out of a crowdsourcing application? 

¶ Task design: How to design a task to collect high-quality data? 

3.2.2. PARTICIPANTS 

Participants of the design workshop are first-year university students of Department of Product Design, 

CTU in Prague. We have invited 12 students, both females and males. Participants were asked to work 

in couples. 

3.2.3. APPARATUS  

The first part of the design workshop was held in the exterior in the vicinity of Faculty of Architecture, 

CTU in Prague. Every couple was given a map with marked pedestrian segments in the faculty vicinity 
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(see Figure 1) and a paper form for a collection of accessibility attributes of the marked segments. The 

form included numerous tasks for different types of segments, e.g. select the slope of the sidewalk in 

the direction of your route, select the sidewalk surface type, select the corner shape, select the crossing 

ramp type, select the tactile elements present on the crossing. The second part of the workshop was 

situated in the classroom interior. Every participant was given a workbook1, a template for mobile 

prototypes, post-it notes and three sticky dots for voting. Furthermore, materials for creating paper 

objects, e.g. papers of different colours and thickness, scissors, glues, markers were available. At the 

end of the workshop, from each participant we received a completed workbook with captured ideation 

process, post-its with found problems and a sketch, a paper mobile prototype or a paper object of a 

solution to one selected problem.  

 

Figure 1  The map with marked segments for accessibility data collection 

3.2.4. PROCEDURE 

At the very beginning of the workshop, participants were introduced to the navigation system for 

visually impaired people, which uses sidewalk-based geodatabase with accessibility attributes designed 

at CTU, and the purpose of the workshop was presented. The workshop was divided into two main parts: 

1) the hands-on experience with crowdsourcing of accessibility data and 2) the design studio (see 

Figures 2 - 3). In the first part, participants were asked to step outside and walk from the faculty to the 

nearest coffee shop using one of the routes consisting from pedestrian segments marked on the map. 

Along the way, they were supposed to collect accessibility features of segments using given paper form. 

In the second part, participants were asked to redesign the crowdsourcing experience of collecting 

accessibility data. Detailed program of the design studio can be seen in Table 2. The whole workshop 

lasted 2.5 hours.  

 

1 The workbook template has been downloaded and modified from ¢ƘŜ {ǘŀƴŦƻǊŘ ŘΦǎŎƘƻƻƭΩǎ ƳŀǘŜǊƛŀƭǎ ŀǾŀƛƭŀōƭŜ 

online at https://dschool-old.stanford.edu/groups/designresources/. 

https://dschool-old.stanford.edu/groups/designresources/
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1) Empathy 

Description: Short interviews in pairs. 

Number of iterations: 2 

Instructions: First iteration ς ask about the previous experience with crowdsourcing, charitable work, 

habits etc. (e.g. When was the last time you did something for others/charitable work/start a new 

habit?; What did motivate/discourage you?; What was difficult?; What helped you?). Second 

iteration ς select one area and go into more detail - ask for stories, feelings and emotions (ask Why?). 

2) Problem definition 

Description: Capturing findings and discussing them with the group. 

Number of iterations: 1 

Instructions: {ȅƴǘƘŜǎƛȊŜ ȅƻǳǊ ƭŜŀǊƴƛƴƎ ƛƴǘƻ ǘǿƻ ƎǊƻǳǇǎΥ ȅƻǳǊ ǇŀǊǘƴŜǊΩǎ Ǝƻŀƭǎ ŀƴŘ ǿƛǎƘŜǎΣ ŀƴŘ ƛƴǎƛƎƘǘǎ 

you discovered. Select the most compelling need and the most interesting insight to articulate a 

point-of-ǾƛŜǿΦ ¦ǎŜ ǘƘŜ ǘŜƳǇƭŀǘŜ ΨώbŀƳŜϐ ƴŜŜŘǎ ǘƻ ώŀŎǘƛƻƴϐ ōŜŎŀǳǎŜ ώƛƴǎƛƎƘǘϐΩΦ ²ǊƛǘŜ ƛǘ ƻƴ ŀ Ǉƻǎǘ-it, 

present it to the group and discuss. 

3) Ideation 

Description: Individual sketching based on previous interviews and the defined problem. 

Number of iterations: 2 

Instructions: First iteration ς Create a solution to the problem you have identified, sketch as many 

ideas as possible. Share your sketches with your partner and listen to his/her reactions and questions. 

Second iteration ς BasŜŘ ƻƴ ǘƘŜ ǇŀǊǘƴŜǊΩǎ ŦŜŜŘōŀŎƪΣ ǘake the strongest elements of various ideas and 

combine them into a new idea, sketch it in detail and get feedback from your partner. 

4) Prototype 

Description: Building and testing a paper prototype. 

Number of iterations: 1 

Instructions: Create a physical prototype of your solution. Use whatever materials are available to 

you. If your solution is a mobile app, use a mobile template. If your solution is a service or a system, 

create a scenario that allows your partner to experience it. Share your prototype with your partner. 

5) Reflection 

Description: Presenting a solution to the group and discussing ideas. 

Number of iterations: 1 

Instructions: Present your solution to the group. Try to convince them about the relevance of your 

found problem and its solution. You have one minute. 

6) Prioritization 

Description: Voting for the best ideas. 

Number of iterations: 1 

Instructions: Vote with sticky dost (3 each) to choose the best ideas. You can vote for one idea or 

more. 

Table 2  Program of the design workshop 
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Figure 3  Design studio: Voting for the best ideas 

3.2.5. BIAS, LIMITATIONS OF THE METHOD 

Participants were first-year design students, they had either any or only a little experience with a design 

process of a product or an application. They had little to no experience with the specific user group. 

During the whole design studio, we tried to guide them and introduce them to the best design practices. 

3.2.6. RESULTS 

Found problems and needs of the participants are grouped based on similarities and sorted by their 

relevance, i.e. by a number of repetitions. Proposed solutions to the problems and needs found are 

based on the final prototypes created by participants of the design workshop (see Figures 4 - 5 for 

examples). 

Finding no. 1: Collection of accessibility data is a difficult, slow and boring activity. 

Solution proposed: 

¶ Give the possibility to report the problem quickly and effectively by uploading photography. 

¶ Include runners, dog owners, parents with children, bikers and Nordic walkers. Data collection 

can be done from videos recorded when doing these activities or from running/walking statistics. 

¶ Use simple UI elements such as sliders, pictograms, photos and hints. 

¶ Highlight the data in the map which need to be collected with high importance. 

¶ Use AI for image recognition of obstacles. 

¶ Encourage exploration by treasure hunt experience. 

Finding no. 2: Participants have low awareness about the life of disabled people in society. They are 

unable to empathize with disabled people because of the lack of information about their lives. They 

ŘƻƴΩǘ know how exactly the data collection will help and whom. 

Solution proposed: 

¶ Raise awareness about the life of people with disabilities through blogs, social media, disabled 

honest guide, videos and extra content in the application, and live events for educational purpose. 

¶ Learn how people with disabilities perceive the world around them by walking tour with a 

disabled person, provide Prague obstacle/accessibility fail Facebook page or sound pexeso. 

Figure 2  Design studio: Short interviews in pairs 
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Figure 5  Design studio: Example of a final prototype 

Finding no. 3: Low confidence in the ability to help and lack of knowledge of how it should be done 

properly are barriers for participants to join the data collection. 

Solution proposed: 

¶ tǊƻǾƛŘŜ ŀƴ ŜŘǳŎŀǘƛƻƴŀƭ ƎŀƳŜ άDǳŜǎǎ ǘƘŜ ƻōǎǘŀŎƭŜέΦ [Ŝǘ ǳǎŜǊ ƎǳŜǎǎ ƻƴ ǿƘƛŎƘ ǇƛŎǘǳǊŜ ƻŦ ǘƘŜ ǇŀƛǊǎ 

of pictures is an obstacle and explain to him/her why. User will learn how to identify the obstacle 

in an entertaining way. 

Finding no. 4: Participants expect a reward for their collaboration. 

Solution proposed: 

¶ Collaboration with sponsors. 

¶ Show the physical distance to various rewards (e.g. coffee) and let the user select the distance 

he/she is willing to cover. 

Finding no. 5: Participants want to share their activity with friends (see who is involved and how much). 

Solution proposed: 

¶ Add friends with Facebook. 

¶ Compare the ǳǎŜǊΩǎ ŀŎǘƛǾƛǘȅ ǿƛǘƘ ŦǊƛŜƴŘǎΦ 

Finding no. 6: Participants want to compare their results with others.  

Solution proposed: 

¶ Provide statistics of own data collection e.g. points, ranks, charts, kilometres mapped. 

¶ Compare the uǎŜǊΩǎ ŀŎǘƛǾƛǘȅ ǿƛǘƘ ŦǊƛŜƴŘǎΦ 

¶ Give plus points for a difficult route or attribute. 

Figure 4  Design studio: Example of a final prototype 
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Finding no. 7: Data collection needs to be periodically reminded to participants. 

Solution proposed: 

¶ Use notifications to remind activity. 

¶ Make the collection of data a civic duty, use sirens to invite people to collect data on the first 

Wednesday of the month. 

Finding no. 8: CƻǊ ǇŀǊǘƛŎƛǇŀƴǘǎ ǿƘƻ ŘƻƴΩǘ have an active mobile data plan, on-site collection data through 

a mobile application is not possible. 

Solution proposed: 

¶ Allow to take a picture of the place offline and then collect data from it from the comfort of the 

home. 

¶ Partnership with a telecom provider. 

3.2.7. DISCUSSION 

The results agree with claims of Goncalves et al. (2015) that in order to attract large user base we need 

to raise awareness about the life of disabled people and convince users that navigation of people with 

disabilities in an urban environment is an important problem. Further, in line with the statement of 

Kittur et al. (2013) results show that good design, usability and simplicity of the crowdsourcing tasks are 

key enablers of crowdsourcing activities. To speed up the data collection, the inclusion of photographs 

as a source of data should be considered. Moreover, the user should be in charge of deciding how much 

he/she want to be involved in data collection. The results also agree with Baruch, May and Yu (2016) on 

training being central to participant motivation and willingness to volunteer. Results suggest that 

providing it in a fun and educational way might increase usersΩ ǎŜƭŦ-confidence and encourage them to 

start mapping their city. What is more, one of the findings refers to an individual's wish for tangible 

rewards such as money, prizes, gifts, free products or services, as a key enabler for crowdsourcing of 

accessibility data. However, as Spindeldreher and Schlagwein (2016) pointed out, the impact of the 

rewards might be negative in case of altruistically framed crowdsourcing. The results also suggest that 

providing gamification elements such as leaderboards, points or rewards, might appeal especially to 

younger users. However, based on the findings of Baruch, May and Yu (2016) the feeling of cooperation 

might be a stronger long-term motivational factor in the non-profit crowdsourcing project.   
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3.3. APPLICATION DESIGN 

Using the gathered information from the analysis of available literature and the conducted workshop 

we designed the initial draft of the motivational layer of the crowdsourcing application. We present 

recognized motivational factors which might be relevant for non-profit crowdsourcing of accessibility 

data and we describe three main use-cases, in which motivational factors can be used. All three use-

cases are outlined in storyboards and scenarios. Model of the future solution is introduced. 

Furthermore, the low-fidelity paper prototype and the high-fidelity prototype are presented. 

3.3.1. MOTIVATIONAL FACTORS 

Based on the non-profit nature of the accessibility application with the aim to help a specific group of 

people, i.e. wheelchair users and blind pedestrians, altruism is the primary motivational factor. As 

framing a task as helping others might not be sufficient as a motivational factor (Goncalves et al. 2015), 

we have identified five additional factors with intention to increase participation and motivate 

participants for higher quality results of crowdsourcing activities. These factors also have a supportive 

role for altruism and should lead the participant to recognize that the problem being solved is interesting 

and important. We implement these factors in the motivational layer of the crowdsourcing application 

for collection of accessibility data and describe them in the storyboards and scenarios. The suggested 

motivational factors are as follows:  

¶ psychological empowerment to enhance causal importance and perceived self-efficacy, referring 

to an individual's wish to receive follow-up information on the use of collected data and news on 

how much he/she is actually helping, 

¶ training referring to an individual's wish to be trained on how to collect data properly, 

¶ feedback on the accuracy of data referring to an individual's wish to be informed about the 

accuracy and quality of his/her contributions, 

¶ feeling of cooperation referring to an individual's wish to be part of a community, which 

cooperate in solving one bigger task, 

¶ sharing activity with friends referring to an individual's wish to see who from his/her friends is 

involved and how much. 

3.3.2. USE-CASES 

Use-case 1. Impact recognition 

Motivational factors: psychological empowerment enhancing causal importance and perceived self-

efficacy 

Scenario: Anna has just recently found out about the application which maps accessibility attributes. 

She likes the idea of being able to help the people with disabilities during the few free minutes of the 

ŘŀȅΦ {ƘŜ ŘƻŜǎƴΩǘ ƪƴƻǿ ŀƴȅǘƘƛƴƎ ŀōƻǳǘ Ƙƻǿ the visually impaired pedestrians are moving across the city. 

After seeing the video in the application, she realized how dangerous this can be for them. On her way 

to school, she has decided to mark a few crossings into the application in order to help visually impaired 

pedestrians to move around the city safely. The next day, Anna has received a thank you note from the 

actual user of the navigation system for visually impaired people. Anna was really pleased that the data 
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she has collected helped an actual person with a handicap. This was a big encouragement for her, and 

she is determined to collect and map more data into the application. 

Storyboard: See Figure 6. 

 

Figure 6  Storyboard: Impact recognition 

Use-case 2. Providing training materials and feedback on collected data 

Motivational factors: training, feedback on the accuracy of collected data 

Scenario: Peter has installed the application for mapping accessibility attributes a few months ago. He 

used it a couple of times, but he wasn't sure whether the information he has entered was correct. On 

his way to school, ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴ ǇǊƻƳǇǘŜŘ ƘƛƳ ǘƻ Ǉƭŀȅ ΨDǳŜǎǎ ǘƘŜ ƻōǎǘŀŎƭŜΩ ƎŀƳŜΦ Lǘ ǿŀǎ ŀ Ŧǳƴ ƎŀƳŜ 

and at the same time, it taught Peter how to properly identify the relevant obstacles for visually impaired 

pedestrians and people on wheelchairs. Peter wanted to practice the freshly gained knowledge, so he 

kept collecting the obstacles for the whole week. The application gave Peter detailed statistics about 

the collected data. It turned out that Peter achieved 100% accuracy while collecting the information 

about obstacles, but only 60% of accuracy while collecting information about pedestrian crossings. The 

application offered Peter to play another game - 'Identify the pedestrian crossing elements'. This will 

help Peter to identify the mistakes he has been doing and will increase his accuracy for the future. 

Storyboard: See Figure 7. 
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Figure 7  Storyboard: Providing training materials and feedback on collected data 

Use-case 3. Building communities 

Motivational factors: feeling of cooperation, sharing an activity with friends 

Scenario: Anna has been using the application for almost a month now. She is happy to see that the 

map of Prague is filling up with the collected data. The application assisted during more than 250+ routes 

planning. {ƘŜ ƛǎ ŀƭǎƻ ŦƻƭƭƻǿƛƴƎ ƘŜǊ ŦǊƛŜƴŘǎΩ ŀŎǘƛǾities. She has noticed that her friend Olivia is a frequent 

user as well and she is trying to keep up with her. She enjoys the collaboration between users while 

helping the disabled people and friendly competition between her and her friends as well. She is 

motivated to keep on contributing with the information which is currently missing. 

Storyboard: See Figure 8. 

 

Figure 8  Storyboard: Building communities 
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3.3.3. THE HIERARCHICAL TASK ANALYSIS 

To specify the behaviour of the system, we described main application processes for increasing 

motivation using The Hierarchical Task Analysis (HTA). 

Arousing empathy (see Figure 9).  

Plan A: 1. - 2. - 3. 

 

Figure 9  HTA: Arousing empathy 

Providing a user with follow-up information (see Figure 10).  

Plan A: 1. - 2. - 3. 

 

Figure 10  HTA: Providing a user with follow-up information 
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Providing a user with training materials (see Figure 11).  

Plan A: 1. - (2.1. - 2.2. - 2.3.)* - 3. 

 

Figure 11  HTA: Providing a user with training materials 

Getting feedback on the accuracy of collected data (see Figure 12). 

Plan A: 1. - 2. - 3. - 4. 

 

Figure 12  HTA: Getting feedback on the accuracy of collected data 

Providing a feeling of cooperation (see Figure 13). 

Plan A ς viewing the progress of mapping a ǳǎŜǊΩǎ Ŏƛǘȅ: 1. 

Plan B ς viewing number of routes: 2. 

Plan C ς sharing an activity with friends: 3. 
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Figure 13  HTA: Providing a feeling of cooperation 

Sharing activity with friends (see Figure 14). 

Plan A ς following friend newsfeed: 1. - 2. 

Plan B ς ǾƛŜǿƛƴƎ ŦǊƛŜƴŘǎΩ ǎǘŀǘƛǎǘƛŎǎ: 1. - 3. 

 

Figure 14  HTA: Sharing activity with friends 

3.3.4. SKETCHES OF THE MAIN DESIGN IDEAS 

Empathy content. Arousing empathy through videos, reportages and events with disabled people (see 

Figure 15). 

 

Figure 15  Sketch: Empathy content 
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Mascot Navi. Introducing mascot of the application, assistance dog Navi who will guide the user through 

the whole crowdsourcing experience (see Figure 16). Navi will inform the user about the use of collected 

data and will act as a liaison between the user and visually impaired pedestrians and wheelchair users 

who benefit from the collected data. 

 

Figure 16  Sketch: Mascot Navi 

Edutainment. Providing users with training in the form of fun educational games (see Figure 17). 

 

Figure 17  Sketch: Edutainment 

Accuracy rate. Providing users with information on how precise their collected data are (see Figure 18). 

 
Figure 18  Sketch: Accuracy rate  


























































































