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Digital face of the city  

– application of NFC in contextualized 

and personalized data access to urban 

environment 

Abstract 
Near Field Communication (NFC) approach may be seen as a perspective way to improve user 

experience of quick data access with mobile devices to various services (secure payments, 

information exchange between users, etc.) in a city. This thesis concerns the topic of challenges 

which may be faced by interaction designers using this approach for creating a context-aware 

mobile solution for personalized data access in service-intensive urban environments. This 

research is based on considerations from researches, which explored which mobile information 

needs in particular seemed to be relevant for a modern user. Moreover, affordances and design 

blends concept are discussed in this work through a prism of the human-computer interaction in a 

city. ‘Research through design’ concept allowed performing the investigation of the given 

problem, starting from a user research, followed by prototyping an alternative solution and after 

- user evaluation of the prototype. Finally, a critical overview of the performed research gives 

suggestions for further improvement of the project. 

 

Keywords: Mobile information needs, user-centered approach, NFC, research through design, 

affordances, urban informatics 

 

1. Introduction 

Computer technologies have been lately experiencing a rapid growth in effectiveness, resource 

capacity and area of application. Big stationery computers have been replaced with devices, 

characterized as more mobile, lightweight and universal. Years of computers’ evolution were 

crowned by appearance of smartphones, and soon they became an essential part of people’s living 

routine. Along with technical progress have been developed new information technologies, and 

these two fields of science influenced each other, boosting their speed of evolution. 

Today information technologies surround us everywhere: we use them in the morning when we 

turn off the alarm application on our smartphones, we browse the Internet during the day, we use 
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public interactive machines to connect with service environment in the city - this is a far from 

exhaustive list of examples of ubiquitous computing. Furthermore, the state of progress in devices 

and networks capabilities to process and transfer bigger amounts of data and do it more 

qualitatively allowed appearing a concept, called Internet of Things (Gubbi et. al, 2013). This 

concept suggests integration of digital artifacts in the environment in order to extend users’ 

opportunities of interactive systems use in diverse directions, in other words - consider the ‘product 

ecology’ (Forlizzi, 2008): who are the users of the designed interactive system, where it is going to 

be used, what are its use cases, and other parameters. Acquiring contextual information from the 

product ecology provides universality of application to the designed system, which was absent in 

the traditional model of using a computer as a machine, operating with static data from the 

memory. In other words, segregated system’s artifacts allow users getting data, which is bound to 

contexts of the environment’s state, time, events and many other parameters. 

However, the situation, described above, pertains to the technology-centered vision of the 

problem. Addressing to the fact that technologies developed for a personal use in many cases 

outperformed traditional corporative solutions in commercial success and widespread popularity, it 

becomes inevitable to look at the problem from the user’s perspective. With a dramatic increase of 

the availability of information technologies for a personal use, the focus of interaction design 

started to move onto human-computer interaction area: indeed, technologies started to evolve to 

become human-centered in order to become usable by people, who didn’t have an education in 

engineering nor in programming or other fields related to computer science (Preece et. al, 2002), 

and, as a logical consequence, human cognition and perception of user interfaces of programs and 

devices moved to the forefront. Today we are at the next stage of the interaction design evolution 

process - appearance of a new paradigm in human-computer interaction, associated with extended 

interaction between the user, the system and the ecology of designed system’s setting. A traditional 

representation of human-computer interaction supposed a straightforward process of using a 

technology as a tool to solve a task. Looking at human-computer interaction from a different 

perspective gives us a different overview of the problem. For instance, we can give the technology (a 

smartphone, an interactive machine, a software, etc.) a role of a mediator between the user and the 

environment, and, furthermore, - extend the interaction by physical activities. 

But whence can we get the knowledge about users’ preferences, if we design a product, consisting 

of distributed digital artifacts and, furthermore, accessible only via mobile devices? Here we need to 

explore the mobile information needs problem and determine specific issues in the given artifact 

ecology, which we design a solution for. 

The issue of navigation and acquiring information about places in the city and serviceintensive 

environments stands alone in the mobile information needs field. In particular, this problem lies in 

the scope of 'urban 'informatics' – a disciplinary domain, defined by Foth et. al (2011). Modern 

solutions provide users with interactive maps for different form-factors of mobile devices, digital 

information boards at city centers and so on. General issues of existing solutions are the following: 

dependence on GPS and therefore - often inaccurate results in detection of exact user’s location; 

high traffic consumption due to the need of downloading maps files, etc. Taking as a basis the 

opportunity to create a digital representation of city places, attached to their locations, we create a 
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level of abstraction - data access points. Data access can be satisfied by different approaches, but in 

this work an NFC approach is going to be investigated. Furthermore, I intend to explore interaction 

design problems, associated with the NFC approach for providing data access to digital points of 

city places, especially within service-intensive environments. 

1.1 Problem definition and research question 

Carrying mobile devices, such as smartphones, tablets and smartwatches, has become a part of our 

everyday transportation routine. We use various devices for navigation to places, searching 

information on the Internet, contacting other people, and so on. Church and Smyth measured the 

amount of search queries, which had been geographical in nature, in their studies, and the resulting 

percentage exceeded 30%. Therefore, they concluded that there was a need for “new types of 

context-sensitive mobile services that take full advantage of temporal, geographic, and preference-

based contexts of mobile subscribers” (Church & Smyth, 2008, p. 494). However, getting data ‘right 

on time and place’ may be associated with several obstacles in user experience. For instance, we can 

imagine a building that contains a lot of organizations inside (a hotel at the penthouse, a small shop 

at the ground floor, a restaurant right above it, etc.). A person, who stands in front of the building 

and wants to get information about particular spot inside, can look for it in various ways: try to go 

inside and find the place and talk to personnel; search for the name or/and address of the place on 

the Internet; ask people outside and so on. Each way takes certain time and physical resources, 

which a person may have a lack of. 

Interestingly, it was found that scenarios’ contexts influence many mobile information scenarios 

as well (Church & Smyth, 2008). However, HCI designers keep struggling, trying to find the best 

way of understanding and creating a framework for contexts application in mobile projects. For 

example, Hinze et al. “observed that for detecting context (e.g., to identify location related 

questions), analysis of query keywords alone is not sufficient. A number of pre-processing steps 

would have been necessary to answer the user questions: correction of spelling; semantic resolution 

of references to people’s names and identification of places (“home”); as well as detection of 

(currently) implicit user context (e.g., location, date, people-nearby). For these steps, additional 

(personalized) services, such as PIMs and gazetteers may be employed” (Hinze et. al, 2010, p. 336). 

Today contactless technologies, such as NFC, are seen by mobile devices vendors as a tool which 

opens a broad perspective for developers in terms of replacing old interactive solutions in mobile 

data communication. The online statistics service Statista.com gives the following forecast of NFC 

spread on mobile devices worldwide (see Figure 1). 

A remarkable feature of the NFC approach is its physical aspect of interaction: the user 

communicates with an NFC object by actual tapping it with the NFC reader embedded into a 

smartphone. Interpolating this feature and the idea of data about city places, we become able to 

create a metaphor of a ‘digital face’ (“digital access point” denotation is going to be used further in 

this text) of each place, accessible by physical interaction with the place. This metaphor also 
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Figure 1. NFC spread on mobile devices is predicted 

to continue its dramatical growth.1 

 

represents a concept of design blends (Imaz & Benyon, 2007): indeed, we combine separate 

domains of entities, such as ‘place’, ‘exploring’, ‘NFC’ and so on, in order to get a synergic result. 

The synergy here means improvement in mobile user experience in exploring places in a city. 

Nevertheless, such approach needs investigation from the perspective of interaction design aspects, 

such as user perception of NFC interaction with an urban environment, ethical and cultural issues 

of data spread among mobile users in a city and so on. 

Given the described problems, I formulate my research question as following: 

What are the interaction design challenges, which might be faced in the NFC approach for 

satisfying mobile information needs for navigation and exploration in an urban environment? 

 

The problem, as stated above, corresponds to the fields of mobile information needs, 

information retrieval and mobile contexts from HCI perspective. Once we have formulated the 

problematic area, we need to determine the path to solve the problem and evaluate our results for 

further improvement. I intend to perform research through design process (Zimmerman et. al, 

2007), designing a system along with exploring challenges and investigating their lowdown. This 

approach has recently become popular in the interaction design field, and, in my opinion this trend 

was influenced by universality of research through design: indeed, practitioners, performing the 
                                                
1
 Statista.com report: http://www.statista.com/statistics/347315/nfc-enabled-phone-installed-base/ 
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research, become able to come up with solutions, which are driven by developed scientific concepts 

and frameworks. Besides, practice can help prove whether particular concepts work in the real 

world, facing high concurrency in the field of commercial design. Thereby in this thesis work I 

developed a design concept of a mobile application for Android smartphones, which would make 

use of NFC in order to provide its users with a quick data access to the places in a city. Based on the 

results of the design process, a particular vision of the NFC approach for mobile contextualized 

services will be obtained. 

I believe that the topic of this thesis is highly important for gaining a deeper understanding of 

the design opportunities provided by an NFC approach, but also investigating the challenges that 

interaction design practitioners may face along that road. 

In respect that the topic of my research had been revised several times at the early stage of the 

work, I had to change also the studying method choice, which was highly dependent on the area of 

study. Finally, my decision was to direct the research towards several goals. I considered following 

subtopics inevitable during project development and decided to investigate them from HCI 

perspective.  

Firstly, during the early stage of design process we need to identify the ecology of urban 

environment and how NFC technology can be applied there to create a digital representation of 

places. Potential audience’s awareness of NFC and similar technologies is of a great importance 

here, and my task is to provide users with a design solution for improved understanding, detecting 

and using NFC in order to perform certain tasks with mobile devices in the city. I intend to review 

literature, dedicated to the research in the area of NFC users’ awareness and use a design approach, 

which the prototype of my NFC artifact is going to be grounded at. 

The second topic in my research is to investigate users’ mobile information needs and structure 

them in a sort of hierarchy, where these needs are grouped at different levels by certain criterias, 

and, therefore, I will get an ability to offer a functional solution in a form of a mobile app, satisfying 

those users’ requirements. 

The third topic in my research concerns user experience issues associated with visual 

representation of the mobile application, NFC tags’ images and general criterias of meeting 

usability requirements. Although, this topic overlaps with the NFC awareness achieving problem, I 

would like to separate these two questions because of different methods of studying them. This 

thesis’s structure includes below a literature analysis (Chapter 2), performed in order to 

investigate the theoretical frameworks and similar projects, performed by other practitioners, so we 

get an idea of which models could be used in this design project, and which mistakes could be 

respectively avoided. Chapter 3 is dedicated to a method’s description, where chosen frameworks 

and models are applied in practice in a specific chronological order and results of the design process 

are listed. Discussion of the results is provided in Chapter 4, where a critical analysis of chosen 

methods and results is performed, and the answer to the research question is given. Finally, 

Chapter 5 contains conclusions about this work and general suggestions about further research of 

the studied problem. 
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2. Related research   

As has been argued above, the research question lies in a scope of exploring challenges in 

interaction design, which might be faced in the NFC approach to satisfy the mobile information 

needs of people in a city. However, I believe that my work can bring new knowledge to the HCI 

theory as well as to be useful. This approach forwards me to put the research into several directions, 

in respect to faced challenges and aims of the study. I would like to explain how I split up the search 

of books and articles for further investigation. In my case determination of narrower research topics 

became a necessary step towards understanding which theoretical concepts and frameworks were 

needed in my project, and which mistakes could be avoided, based on other researchers’ attempts to 

develop similar projects. 

2.1 NFC awareness 

The first direction of my work concerns a problem of NFC technology awareness among 

smartphones users. Indeed, when we talk about a mobile system which purpose is to serve 

inhabitants of a city, we must consider issues, arising from: 1) the difference in users’ skill to use 

mobile technologies; 2) awareness of access to new technologies, such as NFC in smartphones; 3) 

and users learning aspect. It would be easy to cover the requirements of expert users, given the fact 

that they know what NFC is, where they can find it but also what the typical use case is. 

As for non-expert users, a proper study is required at the early stage for identifying the 

audience’s mental models and possible mismatches between them and real design approaches. If 

we take these findings into account and build up a design concept, which works according to users’ 

expectations and needs, we give them an opportunity to obtain a correct mental model of a system 

(Benyon, 2010). 

From an HCI perspective, the topic of awareness of a particular technology can be explored by 

using the concept of affordances, offered by Norman (1988). Looking at the problem through a 

prism of user perception of a system in a way of how it works and what possible actions are 

provided by it, gives us a tool to identify the key issues in building a mental model of a particular 

design approach, in our case - problems in perception of NFC tags and mobile application with 

built-in NFC interaction, and, more importantly, - problems in setting up the ecology for our 

system. Using the term ‘ecology’, I imply a combination of the mobile application and the NFC tags, 

to be scanned by it, put into a city environment and being observed publicly. 

City environment is a public space, and this imposes certain limitations of setting up our system. 

An NFC tag can be attached to any surface, as long as there is enough space for it to be glued to. But 

how visible and ‘loud’ should be the image of a tag at a public place? How big has to be the poster of 

a tag to be caught by a citizen’s eye from a certain distance? The question of providing the 

affordance in ‘ambient light’ (Gibson) versus creating real affordances (Norman) is raised up here 

(Kaptelinin, 2013). One of the solutions (Still & Dark, 2013) concerns keeping consistency in the 

design. Thinking of the two parts of a system (the application and a tag), we consider that users 

should perceive them as a whole, otherwise matching the application and NFC tag is going likely to 

be unachieved. For instance, if a user is able to recognize an NFC tag on the wall of a public 
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building, thanks to being aware of the application, we do not need a high level of attraction at the 

street, but instead need to match the logo, colors of the application and so on. On the other hand, 

from the beginning there will always exist a potential audience, which doesn’t have any previous 

knowledge about our system and therefore - can lose a chance to even try using it once. 

Interestingly, according to Chalmers et. al, sometimes deliberate exposing seams of technologies in 

design can bring greater benefit than ‘What You See Is What You Get’ approach (Chalmers et. al, 

2003). Indeed, in case of NFC, as a fairly new technology, we may want to involve more and more 

users to learn how to use it and understand its background. 

2.2 Mobile information needs 

The second topic is explicitly associated with the topic of mobile information needs. To begin with, 

the mobile devices users’ community has been dramatically evolving since the appearance of smart 

mobile devices. Everyday routine tasks started to take place in our smartphones, tablets and 

smartwatches, causing a changeover in our behavior, planning activities throughout a day, social 

interaction and so on. Thereby now interaction design researchers investigate the problem of 

mobile information needs in order to improve the mobile user experience. I found out that a 

popular goal of many researches in this area is to define certain patterns and laws, based on use of 

various heuristic approaches - diary studies, ethnography, personas, observation and so on. The 

area of concern in my thesis work regards the information needs of mobile users in a city, 

performing navigation and searching tasks. Therefore, I narrowed down the area of search for 

articles and projects to those which investigated respective problems. Below I am going to highlight 

several researches, which drew my attention the most, and explain why. Firstly, I found several 

studies proving the need to explore contextualization of mobile information needs. Sohn et al.’s 

diary study indicated that 72% of their participants’ information needs “were prompted by some 

contextual factor” (Sohn et. al, 2008, p. 440). Authors underlined a specific users’ information need 

while driving a vehicle, which was accordingly followed by performing multitasking. Amin et al. 

(2009) indicated that in most cases location-based search queries were spontaneous in nature, but 

more interestingly - activity- and situation-based. Moreover, 75% of them were performed during 

social interaction activities, which means that social communication might have an impact onto 

appearance of a spontaneous need to search an information. Mountain & Mcfarlane (2007) also 

reported that location context had a significant impact on their participant’s mobile information 

needs.  Indeed, location can influence our activities in several ways. Taking an example of users’ 

behavior in urban environment, we can determine important static and dynamic location aspects, 

such as points of origin and destination of user’s route, current user’s location (from country scaling 

down to city’s district; concrete GPS coordinates), the type of landscape and so on. 

On the other hand, there exists another perspective, which addresses to personal character of 

mobile information needs. In the mentioned above research by Sohn et. al we are able to find that 

acquiring personal data by means of  “web-based services or their personal devices” would satisfy 

38% of participants’  information needs (Sohn et. al, 2008, p. 441).  In this case personal data do 

not act independently, but play a mediator role for obtaining “seamless” private access to mobile 

services (for instance, authorization with social media account is a popular way to get private access 
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on many other web services thanks to quick profile creating). Appealing that personal data can 

bring itself a value to mobile user experience, we might be interested to address to a work by Snyder 

et al. (2011), who used personas framework to investigate mobile information needs of people on 

the move. They conducted an international ethnographic study in three countries and concluded 

that “traditional desktop personas must be modified to address cultural differences across users 

and to specify information unique to mobile users” (Snyder et. al, 2011, p. 319). In my case using 

personas framework for investigating information needs of people, walking in city, would benefit in 

covering various social groups: for each group a persona with a set of key attributes and structured 

data could be thoroughly described. Authors emphasized that there were various ways to underline 

those differences, and one of the solutions offered became to create a persona for each particular set 

of cultural characteristics. Unfortunately, this framework does not meet time requirement of this 

thesis - a good user research with creating personas can take over 10 months for a single project 

(Pruitt et. al, 2003). That is why I intend to focus on the contextual impact rather than on 

personalization of data in this thesis research. 

Talking about this topic, I would like also to give an example from my experience in designing a 

smartphone application for satisfying mobile information needs. The project Firepoint (Sofronova 

et. al, 2012), which I worked on within a student team, implemented an essential tool for forest 

visitors to keep track of fire activity across the world by obtaining relevant data from a service, 

called FIRMS, provided by NASA. As a project team, we received a list of requirements from the 

customer (our university), concerning application’s functionality and user experience, from the 

customer and transformed it into a specification document. Based on that specification was 

performed the design and development process, and the result - a produced application - was 

published on the big mobile online market for free download. Even though we met all requirements 

in our product and implemented project according to existing UX guidelines, a particular amount of 

users posted a negative or neutral feedback about inability to use Firepoint in certain scenarios on 

the product’s page on the market. Now, analyzing this project, I can conclude that designers missed 

establishing a conversation with stakeholders of the product due to having a ready-to-use list of 

requirements. I strongly believe that this mistake would be avoided if we performed a proper user 

research, concerning the context of forest environment (for instance, the Internet traffic problem, 

existing at the release moment), and mobile information needs in the forest environment. 

Addressing the particular issues of using the application in certain scenarios, I can say that use 

cases of visiting a forest could be described more thoroughly and, respectively, we would be able to 

determine contextual parameters of the environment to be extracted and construct a design 

solution for formulated purpose. The question, which is to be asked here, is how to extract the 

context from the environment?  

I find the following concept highly applicable in many cases of designing contextualized 

interactive systems of digital artifacts - the activity theory, which suggests generating context based 

on user’s activity (Kaptelinin, 1999). Activity-driven model structures designer’s vision of the 

context and draws a picture of how system can be improved by detecting user’s activities and 

determining their contexts. It is done by determining the following rules (Teo, 2008, p. 546): 
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● “Each activity has a context. The activity dynamically instigates the generation of 

that context”. Assigning each activity a context gives us a possibility to build a structured 

model of activities and contexts, and add new instances to it, when they are discovered 

during user research. 

● “Context is that which adds meaning to an activity. A corollary is that there is no 

context outside of, or without, an activity.” Indeed, the ‘value added’ feature of the context 

represents an idea of metadata of the activity, and therefore separated context doesn’t have 

a value itself for the end-user. 

● “Each activity can be a context to some other activities. Context is thus composed of 

the union of contextual information arising from the activity-at-hand and his past and 

future activities.” This rule provides freedom to generate multiple contexts and consider 

various system use cases. 

The authors of activity-driven model supposed it to move the contextual focus onto user’s 

perspective in order to ease mobile users’ understanding of surrounding contexts and support 

intuitive user experience. This approach resonates with the concept of affordances, which aim is to 

provide intuitive perception of the system and its use. The big difference lies in levels of abstraction 

of the entities which we look at within these concepts. Activity-driven model structures designers’ 

and users’ knowledge about activities, performed during interaction with a system (the 

fundamental knowledge about use case), whereas affordances, in my opinion, play a role of an 

intermediary level in interaction between users and a system in order to make interaction more 

familiar to users. Thereby, I believe that creating contexts, based on users’ activities, fulfill 

designers’ need to cover use cases of a system, while affordances do an inverted process - cover use 

cases for the user, who intends to start interaction. Furthermore, comparing the nature of 

emergence of both knowledge, we can conclude, that affordances are more or less static entities, 

consistent as the system itself, but activity-based contexts appear dynamically during interaction 

process, thus they may be scoped rather than determined (Teo, 2008). In order to do so, we may 

need to describe such parameters, as time frames, geography of interaction, typical use cases, 

accompanying activities (multi-tasking), and so on, but, according to Teo, building “canonical 

contextual states” into the designed system may be a non-trivial process. 

Task as an activity class (Teo, 2008) is a good example of how an activity-driven, user-centric 

model of context-awareness can improve the conduct of the user’s activities. User’s goal task in our 

case can be formulated as to learn information about a place quickly. In respect to this goal, I 

formulated possible contexts, which might be important to take into account: 

1. Geographical contexts: 

a. distance from the place of usual activities (at home,  at work, during studies); 

b. distance from city center and key objects; 

c. language spoken within the city; 

2. Time contexts: season of a year, date, period of the day; 

3. User’s profile features: 

a. age; 

b. social status: 
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i. single or married; 

ii. occupation; 

c. interests: 

i. hobbies; 

ii. preferences; 

iii. specific issues (for instance, allergies, disabilities, etc.). 

Such particularization helps us define the mobile contexts explicitly, although it goes along with 

several limitations. In my opinion, there must be performed long-time thorough research in a form 

of diary study, personas description or by another ethnographic method, which will provide enough 

material (observational notes, interviews, photos, audio and video records, etc.). Afterwards, this 

material can be used as a reliable foundation for building a model of users’ activities in the city and 

transpose it to the contextual level. This thesis research time resource doesn’t allow me to conduct 

an appropriate data collection. That is why I intend to investigate this problem at the stage of an 

early prototype evaluation. 

Tamminen et. al (2011) performed an analysis of mobile contexts and gave them five 

characteristics, such as: 

1. “Situational acts within planned ones”; 

2. “Claiming personal and group spaces”; 

3. “Social solutions to problems in navigation”; 

4. “Temporal tensions”; 

5. "Multitasking”. 

In respect to this research, we might use the given characteristics to describe activities, 

performed by potential users in a city, and then accordingly identify weak spots in the designed 

NFC approach. Further in my thesis research, this approach is going to be applied at the stage of 

design results discussion. 

The issue of programmatic contextualization of data does not stand out in my project, but, 

nevertheless, I have explored the state of research and practice in this area. One of the remarkable 

findings became a fundamental software framework for Symbian mobile platform and the 

associated context ontology, developed by Korpipää, Panu et al., 2003. Its critical overview, 

discussed in the paper, showed that mobile devices limitations in memory and battery capacity 

would not meet the requirements of the context-aware applications, processing “a continuous flow 

of low-level measurement data”, and “optimal use of the context manager therefore requires 

defining practices for developing the sources allowed to add contexts”. 

2.3 User experience 

User experience issue is one of the most popular topics in HCI field, and there are a lot of relevant 

sources of both theoretical and practical approaches, which can be applied in my project. In this 

work experience design issues will be covered mainly by theory, described in the textbook by 

Benyon et. al. (2010) with small additions from other resources about discussed issues. 

The goal of the designed system in terms of user experience is to make the system engaging, 

pleasant and aesthetical according to users’ perception. Before starting prototyping the system, 
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there should be performed analysis of the potential audience and use conditions. PACT (People, 

Activities, Contexts, Technologies) analysis is a fundamental framework (Benyon, 2010), which 

suits given purpose, and will be used further in this work (section Study) to describe the ground for 

further prototyping. At the current stage I would like to emphasize specific features of the designed 

system from a perspective of bringing a benefit to existing mobile user experience in the city. 

First of all, the ability to use new technical tools in everyday transportation routine can bring 

benefits to its speed, quality and free other resources, such as time, money and physical energy, to 

achieve other goals throughout a day. Hinze et al. stated that “New device functionality enables 

users to change their behavior, to plan activities less (as connectivity enables dynamic re-planning), 

to rely on device-maps (rather than paper ones) and to use their time in different manners (such as 

device use when commuting)” (Hinze et al., 2010, p. 327). Taking an example of a Web-search, 

when the user is highly involved into the process of searching data about particular place, we get to 

a situation where other tasks are brought aside. A typical interaction includes typing a query into 

the search textbox on a smartphone, probably fixing it several times, and then clicking the Search 

button on the screen. However, successful performing of these tasks by the user doesn’t guarantee 

getting relevant information about the place due to various factors (mistyping, limits of time and 

traffic, etc.). Nevertheless, according to the diary study of mobile information needs by Sohn et. al, 

mobile users still prefer being able to search the address over the Internet rather than getting an 

assistance by calling (Sohn et. al, 2007). That is why independence from external factors, provided 

by quick data access with NFC, is seen as a great benefit to mobile UX in the city. 

The next feature, closely connected to easing mobile search in the city, is improvement of social 

interaction on the go. As it has been mentioned above, multitasking became an inevitable part of 

users experience in the urban environment. People use mobile devices while performing other 

routine tasks: driving, walking, ordering food, navigating, shopping, etc. Offloading human 

cognition (Dror and Harnad, 2008), supported by mobile devices, allows their users focus on higher 

abstraction problems, rather than think of how to access and use mobile services. 

Nevertheless, considering setting designed system into urban environment, we are able to 

identify several implications of using such approach. One of the most important may be a security 

issue, considering fast and easy wireless access to NFC posters. Setting them to read-only mode 

doesn’t fully prevent from possible unauthorized or surrogate access (Kissel, R. (2013) to overwrite 

NFC tag’s data, and even worse - to write malicious code to change behavior of the mobile device, 

which interacts with a corrupted tag. Therefore, NFC security issue needs to be studied 

independently from this thesis research from technical perspective, if the project gets a 

continuation for release on market. 

Talking about aesthetics and designing for pleasure, it is important to consider the time frame, 

allotted for this thesis. Due to this limitation, I found useful to apply existing guidelines for 

innovative Material Design approach, developed by Google specifically for Android experience 

designers in 2015.2 These guidelines provide a practical background for building mobile user 

interfaces, according to specifications of various form-factors (smartphones, tablets, smartwatches). 

                                                
2
 Material Design guidelines, Google Inc.: https://www.google.com/design/spec/materialdesign/introduction.html 
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The main principle of Material Design is ‘Material is a metaphor’ approach, which provides 

designers with a tool to explain interaction by displaying relations between materials and their 

motions. As for my case, I find Material Design applicable not only for designing the mobile 

application, but also designing a wall NFC poster image, as a part of the whole designed product. 

To summarize described findings, I would like to underline below possible design implications. 

In terms of navigation aspect, physical association of places with NFC tags can help identify exact 

places when a person isn’t sure whether he/she found the sought spot. Besides, by providing one-

tap data access we exclude the need to type the place credentials onto search box in order to get 

information about place. Independence on GPS and other positioning systems is a big plus, but an 

extra use could be gotten from these systems (such as notification system). 

Mobile communication is an important part of nowadays communications within a city. People 

call and message their contacts being on the road. Furthermore, they contact people to clarify the 

destination points. NFC one-tap interaction provides shortening of the pause needed for searching 

the place’s data during calls or texting. 

General user interface issues are associated with standard users’ expectation when they launch 

the application on their smartphones. First of all, retrieving data in one tap… Data is filtered by the 

app, not by the user during the search, which saves time and eliminates the possibility of mistyping. 

Speaking of a popular experience approach of gamification we are able to find it far from the 

best ways to involve more users, in my opinion. The goal of gamified services is usually to 

encourage people to use them more often, when there appears an opportunity. In case with 

transportation in the city, a probable consequence may become a situation when application users 

walk in the city and tap every tag, which they are able to find, in order to get more points, awards or 

badges in the application. Besides, gamified services often involve social shares with friends and 

strangers about achievements and useful information. That is why another issue may be a spread of 

information about users’ location, which has recently become a critical topic for discussions due to 

cases of accessing to vulnerable private data, which happened to big social media (The Guardian, 

2010). 

3. Study 

To begin with, I have to describe the structure of the research method, applied in my project, and 

explain why particular techniques were chosen. Firstly, I have to address again to the goal of my 

work: identify the challenges, which can be faced by interaction designer during mobile 

development, using NFC approach for data access to city objects. Conducting research through 

design has been chosen as the main method of this thesis, and it entails specific structure of stages 

in my work (see Figure 2). 

Previously, there have been defined three main problems to be studied within this research: 

awareness of NFC technology by mobile users; mobile information needs in the urban environment 

for accessing data about places; and overall user experience. Each of these topics are going to be 

investigated below step by step by using research through design method. 
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Based on that model of research, a common-used approach - user-centered design development 

- has been chosen to implement the research and produce a list of recommendations for designers, 

working in mobile design development. 

I would like to emphasize that selected user-centered design approach, according to Gould & 

Lewis (1985), is built upon three main principles: 1) early focus on users and tasks; 2) empirical 

measurement; 3) iterative design. Each of these key features has a different degree of importance 

during design development stages. 

Besides, every principle can be divided into several issues, which have to be considered and 

either applied, either skipped whilst choosing user research methods for the project. The stages of 

design process, according to this approach, are to be divided into sequential stages (Preece, et al., 

2002, p. 169): 

1. “Identifying needs and establishing requirements”; 

2. “Developing alternative designs”; 

3. “Building interactive versions of the designs”; 

4. “Evaluating designs”. 

These stages have been implemented within the project in the given order, and below I will 

describe the procedure of each of them and summarize the findings. 

 

Figure 2. Research through design approach 

 

It has been mentioned earlier that PACT framework could be applied in this project. Due to the 

character of the framework - basic and fundamental definition of the objectives in the interaction 

design project - I decided to build PACT representation of the designed system in order to give the 

research a starting point. 

Human-centered interactive systems design acquires its practitioners to think of potential users. 

I considered PACT framework to be a good foundation for further design development, because 

within this framework we explore the problem area from four main angles: people, their activities, 

contexts of use and technologies, which are used in the system. 
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People Activities Contexts Technologies 

Citizens and 

travelers, both 

groups have 

smartphones with 

embedded NFC 

modules 

Getting information 

about places in a city 

area;  

Clarifying the route;  

Saving information 

for further use 

Urban 

environment; 

High spread of 

services (commercial 

and public) 

Android smartphones 

with embedded NFC 

module;  

Contactless data 

transfer through a mobile 

application 

 

Table 1. PACT components 

 

Definition of the four PACT components provides us an opportunity to implement a user 

research within a shorter time frame, because from the beginning we narrow down the circle of 

potential users, limitations of the system use, which activities will be interfered by our system and 

which technologies have to be used in it. 

In respect to described components, each topic of this study becomes fleshed out for a further 

research. For instance, studying the NFC awareness problem, we need to implement research 

among Android users in order to understand their perception of this technology. Defining activities 

and their contexts of navigation in a city helps us to understand, which data might have a bigger 

value for potential users, and how this data could be accessed easier from HCI perspective. 

3.1 NFC awareness 

3.1.1 NFC technology awareness evaluation 

Exploring the state of NFC technology awareness among smartphones users was the first step in 

order to identify the path, which I would take to reach my goal - to develop the first prototype of the 

system and evaluate it. In the literature analysis I addressed to the concept of affordances, which 

can provide us the user perspective to the perception of NFC technology and its application in our 

project for creating a quick data access to city objects. Below I am going to describe the user 

research process of this problem and explain its results. 

3.1.2 Research procedure  

In order to identify the ongoing situation with NFC awareness among smartphones users, I chose to 

implement a series of semi-structured interviews with them. I considered this method to be suitable 

for the purpose of my research due to the clearly formulated goals, which I had got: ‘Do people 

know about NFC?’, ‘What exactly do they know about it?’, and ‘What is their first impression of my 

project?’. The necessity of certainty in goals and questions of the user research has been 

emphasized by Preece et al. (Preece et. al, 2005). 

Seven participants of different age, gender, nationality and educational background took part in 

this study. I intended to determine the degree of awareness of NFC technology by participants and 
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collect feedback about common problems, which are faced by people meeting NFC and their 

suggestions to my project. 

The first part of the interview consisted of questions about users’ knowledge about NFC and 

other similar technologies. Next, participants were asked to watch a video presentation of NFC 

technology and to give a feedback. Finally, I introduced my project to the participants and asked 

them to evaluate its idea and give suggestions. 

The interview questions sheet looked as follows (gray text corresponds to interviewer’s notes): 

 

1. Are you familiar with the NFC technology? 

a. Not at all familiar 

b. Slightly familiar 

c. Moderately familiar 

d. Very familiar 

e. Extremely familiar 

 

If not, explain briefly to the participant. If yes: 

2. Does your smartphone have NFC? Have you ever tried using it? 

 

3. Have you met such contactless interaction before? Where? 

 

if yes: 

4. Do you use NFC in everyday life? 

 

5. How you imagine one can work with NFC? 

 

Show the participant a video presentation about NFC. 

 

6. What was the most difficult part, if any? 

 

Tell the participant about the project. 

 

“Now I will ask you to answer a short survey about my project.” 

 

1. Will you be interested to use such app when you are in the city? 

a. Definitely will 

b. Probably will 

c. Don’t know 

d. Probably will not 

e. Definitely will not 

 

2. Do you find the concept working for city environment? 
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a. Definitely yes 

b. Probably yes 

c. Don’t know 

d. Probably no 

e. Definitely no 

 

3. Why? (open question) 

 

4. Please, give your suggestions about the project. 

 

Participants description 

Claire, 28: uses an old Android smartphone without NFC support and never accesses the Internet 

from this device. 

Fahria, 26: uses a modern Android smartphone, checked NFC support in it during the interview. 

An active Internet user in outdoor activities. 

Karl, 25: an experienced Android developer; uses a modern Android smartphone with NFC, but 

does not utilize it on a regular basis. An active Internet user in outdoor activities. 

Hung, 24: uses a modern Android smartphone; observed contactless mobile interaction in different 

contexts several times. An active Internet user in outdoor activities. 

Meike, 30: a software developer; uses a modern Android smartphone without NFC support, but 

does not utilize it on a regular basis. An active Internet user in outdoor activities. 

Lyubov, 18: uses an Android tablet without NFC support. An active Internet user in outdoor 

activities. 

Natalia, 44: by the moment of the interview - using an old mobile phone Nokia powered by 

Symbian platform. Planned to buy an Android smartphone. 

3.1.3 Results of awareness evaluation 

Most participants claimed that they did not know about NFC, therefore after a brief explanation, 

what was NFC, I asked them to try to come up with memories of an example of a technology, which 

would be at least similar to NFC. Immediately they would tell stories about where and when they 

had seen contactless interaction, embedded into some public systems. I have to emphasize that, 

even though all people recognized contactless visual interaction, most of them didn’t know the basic 

principles of NFC - contactless data transfer. One participant supposed that NFC had been used for 

recording training information on the gym machines before transferring data to smartphones. 

Several non-advanced IT users had met NFC or similar interaction before, but they were not sure 

what was the principle of its function, because they had seen it from far distance (watching how 

other people performed tasks with NFC at public places, such as a sports center). Interestingly, after 

a brief explanation of NFC, they would come up with memories of such interaction in the bus or in 

the shop, where they had seen or even used contactless payments.  

The next question concerned everyday use of NFC. Obviously, people who didn’t know about 

NFC, didn’t use it in their everyday routine. A more interesting finding became the fact that users, 
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experienced with this technology and having NFC modules embedded in their smartphones, didn’t 

use it either or had used it maximum 2-3 times in their life. The reason of that can be a very discrete 

spread of NFC technology today. Answering to the question about where people had met NFC 

before, two people mentioned stories from abroad, where they used buses, subway NFC cards and a 

conference with NFC poster for Wi-Fi connection. 

Summarizing the facts about occasional use of NFC among smartphones users, I conclude that, 

apparently, rarely people have a correct mental model about contactless technologies. Not only they 

tend to mix them up (NFC, RFID, BLE), but more importantly - sometimes they don’t understand 

where and when they are used, and what is their core function. 

After clarifying the level of awareness of NFC, participants were given a short video (about 3 

minutes long), telling about NFC at a high abstraction level - for those who didn’t know about NFC 

and would like to get to know, what was its function and where it might be used. This short step 

helped participants build up a good mental model quickly - all participants became able to define 

NFC technology in their own words correctly. 

Lastly, I presented the idea of a mobile application to the participants and offered them to 

suggest improvements, which they had come up with instantly. 

The most popular suggestions for the project improvement, offered by participants, concerned: 

1) keeping a consistency in design of the NFC tag and the app within a city environment; 2) dealing 

with locations, crowded with people (tourist centers, etc.); 3) a need to tutor people to use NFC 

properly. 

Nevertheless, most participants (86%) showed an interest to at least try the app and possibly to 

stay with it. One participant suggested that, as a user, she would like to influence further 

improvement of the project after release, because she felt as she would be able to give a relevant and 

useful feedback. Indeed, given the fact that this project follows the idea of user-centered design, I 

consider an iterative user experience evaluation to be necessary in the future. 

3.2 Prototype development 

The next step was a development of prototypes of the app and the NFC tag poster image. As has 

been stated above, potential audience should be aware of opportunity to use the application in the 

environment, which surrounds them. The aim was to use a highly recognizable metaphor and to 

make the interaction between a smartphone and a tag affordable to the user. 

3.2.1 Sketching the idea 

In order to initiate prototyping process, I explored various existing solutions in contactless 

applications and sought some inspiration in computer games, where I could have found interesting 

examples of metaphors. 

Listed examples show symbolic nature of artifacts, attached to walls. In the game ‘Harry Potter 

and the Sorcerer's Stone’ each door on the wall would cause appearance of a lock image’s projection 

in the air, which was associated with casting a spell ‘Alohomora’ in order to access what was behind 

that door (see Figure 3). 

https://www.youtube.com/watch?v=DY6yVnyquxg
https://www.youtube.com/watch?v=DY6yVnyquxg
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‘Watch dogs’ gameplay provided gamers an artifact ‘city hotspot’ (see Figure 4), which helped the 

protagonist implement such actions with his smartphone (VGFAQ, 2014), as checking in at city 

hotspots, accessing information about the city, interaction with other players and the mayor award. 

The Data Access Point concept is based on a similar idea of improving city navigation and 

exploration. 

Figure 3. An example of a ‘lock’ metaphor for accessing 

information about location 

Figure 4. City Hotspots placed on walls in “Watch Dogs” 

 

Considering the nature of NFC poster artifact and mobile application as a tool to use it, I thought 

of different metaphors to create a connection between the application and 

a poster. Firstly, I intended to portray the application as a key to a chest 

with valuable information; another idea was to display a puzzle on the 

poster, missing one element, which would be found in the application. 

Finally, I chose a way to represent the same image on the poster and in the 

app simultaneously in order to simplify matching these two entities and reduce spent time and 

effort. I found this way also effective for creating an idea of a brand name and logotype. 

The described below idea was developed by using design blends (see Appendix A). The name 

‘Pilgrim’ represents the idea of a person, heading to a place of interest and searching information 
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about it (for instance, whether he/she reached correct spot, what are possible actions there, or what 

exactly is situated at the place). The logotype depicts pilgrim’s hat comic image, which is supposed 

to help users understand the word ‘pilgrim’ not literally, but in a metaphoric way. ‘Hotspot’ 

represents a digital entity of the place, where knowledge is stored and accessed virtually. Applying 

NFC technology as a main tool for interaction between user and a ‘hotspot’ gives us an opportunity 

to provide users with a perception of physical connection to the place. Finally, it is important to 

remember, that the user is a person, and to consider filtering information according to personal 

needs. 

3.2.2 Prototypes 

Application prototype 

Summing up findings, listed above, I designed a graphical prototype of the mobile application. The 

main idea was to simplify interaction with the app and provide access to service in one click. 

After launching the application, user would see its main screen with two tabs. By default, the 

active tab ‘SCAN A TAG’ contained a welcoming text to tap an NFC tag on the wall at a place and get 

the data about this place. The second tab ‘BOOKMARKS’ displayed a list of bookmarked places, and 

at the first launch it would be always empty. 

Tapping an NFC tag initiated showing the next screen on the display, which contained the 

information about place, where the tag was tapped. Shown data included main information about 

place’s title, logotype, working hours and contacts as well, as specific data, which would interest 

certain groups of people. In particular, the prototype displayed a page of a pizza restaurant with 

addition of student offers and vegan dishes menu. Clicking the ‘heart’ button, user would add the 

place’s page to bookmarks in the application in order to keep it for a later review. 

The user interface’s look-and-feel of the application follows the Material Design guidelines, 

provided by Google for Android designers and developers in order to unify UI of applications for the 

platform. Thanks to these guidelines, interactive elements of the screen look familiar to most 

participants, especially to those, who use Android smartphones regularly. The prototype was 

created with graphical editor GIMP. The resulted prototype can be found in Appendix C. 

 

Poster prototype 

Prototyping a poster for NFC tags was a big challenge due to a novel character of this task. As 

opposed to the application prototype, there were no guidelines about the fonts, colors or other 

parameters of an NFC poster, because I have never tried to design such product. I started from a 

round image of a poster, placed on the wall, but soon faced the difficulty of placing text instruction 

within a circle. My solution became to change the poster’s shape to a rectangle and focus on 

creating a ‘call to action’ message which aim was to attract potential users from a far distance and 

encourage them to interact with the NFC tag. The poster prototype can be found in Appendix D. 

3.3 Evaluating designs 

The last step of my research became the user-centered evaluation of both prototypes. The goal of 

prototype evaluation was to get a feedback about design quickly, but also to clarify that the direction 
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of product development corresponds to users’ needs and requirements. Respectively, the “quick and 

dirty” approach, discussed by Preece (Preece et. al, 2002), was chosen for the evaluation. The 

interview method was selected because of the time limit of the research. Besides, it provided an 

opportunity to work with each participant individually and more flexibly. 

3.3.1 Evaluation procedure 

I prepared two use cases of the application for the participants: for those who didn’t know about the 

project and those, who gave me an interview during early user research. The interview sheet is given 

in Appendix E. The procedure of the evaluation consisted of two steps: 1) evaluation of the user 

experience of the application in general; 2) the NFC poster prototype evaluation. Collected answers 

were structured in a descriptive report about participants’ opinions about given use cases of the  

application and the poster, as well as their suggestions in terms of the content of the application 

(more specifically, what kind of useful information about places in a city they would like to get). 

During the valuation of the application prototype, participants were offered a particular use case, 

in which they would imagine using the application. Along with the scenario of the use case, there 

were asked questions about actions, which participants would willingly perform under given 

circumstances. Afterwards, they were asked to describe how they would use the application and to 

explore functions, provided by it. Participants were allowed to think aloud (Benyon, 2010) the 

evaluation in order to catch their first impressions about the user experience and to give them an 

opportunity to reflect upon what they saw happening in the application. 

The use cases offered to the participants included the following scenarios: 

1. The user is heading to a place, which he/she has never been at before. The user is not 

sure about where exactly is the organization situated, and he/she decides to investigate it 

at place on arrival at the area. This use case was constructed for those interviewees who 

didn’t participate in the previous user research and therefore - were not aware about the 

project. 

2. The user is a tourist at a new place. He/she goes for a walk to the city in order to explore 

the area, visit new places, and choose a restaurant for the dinner with travel friends 

tonight. This use case was offered to the participants, who previously gave a feedback 

during the NFC awareness research. They were considered to have certain expectations 

about the application and to find the interaction with the NFC poster to be easier and 

more intuitive thanks to acquired knowledge during the last interview. 

After telling about the circumstances of the situation the participants were provided with photos, 

which displayed city places with NFC posters attached to the walls of some buildings. Interviewees 

had to decide what to do in order to achieve the goal of the use case. Regardless the result of 

exploring the given situation, the participants were asked then to interact with the application 

prototype, say what opportunities it provides and describe the interaction flow. The second part of 

the interview concerned the evaluation of the NFC poster. The participants received a task to 

evaluate such parameters, as legibility, the degree of impact within a city environment, matching 

the objectives of the project and consistency with the urban look-and-feel. 
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Below the results of the application evaluation are divided by use cases, and the poster 

evaluation is discussed separately. 

3.3.2 Use case ‘New user’ 

Three participants (Cristine, 43, Maria, 27 and Maksim, 24) were given the use case where they 

would act as a user, who was not aware of the Pilgrim application. One of the considerations about 

evaluated design idea which approach the users would prefer in order to find the information about 

the sought place, being in the city (for instance, using the smartphone or talking to the personnel 

inside a building). The mentioned ways of exploring the place are described below (listed by 

descending priority of performing): 

Cristine: 1) talking to people inside the building; 2) phone calling to the person who invited the user 

to the place. 

Maria: 1) visual exploration of the building outside and inside; 2) checking the Google Maps 

application on her smartphone. 

Maksim: 1) visual exploration of the building outside; 2) checking the Google Maps application on 

his smartphone; 3) asking people inside the building. 

It can be indicated that none of the participants, which were given this use case, decided to 

interact with the poster, even though afterwards two of them stated that they had noticed it from 

the first glance, and the third participant - from a closer look. All participants showed a certain 

degree of willingness to explore the poster’s content. 

Talking about the application prototype, all participants were able to perform given tasks easily - 

without asking to clarify any particular function or user interface element. Moreover, all 

participants stated that this application would definitely improve their experience of getting 

information about places in a city due to the such factors, as “saving time”, “providing quick access 

to saved data” (talking about the bookmarks option) and “excluding the need to ask people or 

google the information”. 

Regarding the content of the application, participants suggested the following kinds of 

information: 

 Commercial organizations: prices of services, customers reviews, open hours, list of 

services, average check; 

 Public organizations: list of services, open hours, drop-in hours, contacts; 

 Transport nodes: schedule, travel time, alternative routes, direction of the buses, 

estimated time of waiting for the transport, contacts of the responsible transport 

organization. 

3.3.3 Use case ‘Aware user’ 

Four participants (Claire, 28; Karl, 25; Alexandr, 22; Inna, 45) were given the situation, where they 

would imagine themselves as tourists in a foreign country, which knew about the application 

Pilgrim before. They were also provided with photos of the city with NFC posters on buildings walls. 

Performing the task to explore the restaurant involved making a decision - go straight inside or try 

getting the information with the application. Interesting finding was that Karl, Alexandr and Inna 
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preferred to interact with the NFC poster on the wall because they would feel “uncomfortable” or 

“embarrassed” while talking to a personnel or other people around using a foreign language. On the 

contrary, Claire decided to walk inside because she considered that a faster way to get information 

about the restaurant. However, she stated that in case when the restaurant was closed, she would 

take advantage of tapping the NFC poster in order to bookmark the information about it. Besides, I 

asked her whether she would like to interact with the poster after visiting the restaurant. Claire 

stated that this scenario would be possible in case when she was satisfied with the restaurant 

service and wanted to download the information about the place for further access. 

The participants named the following information to be relevant in the application: 

● Commercial organizations: opening hours, prices, services, promotions, sale; 

● Public organizations: opening hours for particular rooms (doctors in hospitals, etc.), drop-

in hours, prices of services; 

● Transport nodes: calculating the route, estimated time, direction of the buses, city taxi 

phone numbers. 

3.3.4 Poster evaluation 

Six out of seven participants considered the poster legible, claiming that they were able to 

understand the idea of Pilgrim project, its instructions and the scenario of interaction with the 

poster by using the Pilgrim mobile application. Cristine explained that she couldn’t understand the 

poster because of the word ‘pilgrim’, which was associated only with a religious journey in her 

vision. Due to this misunderstanding, she became confused about the aim of Pilgrim project 

according to the poster. Therefore, I suppose before creating a metaphor in interaction design we 

should consider the cultural and educational background of potential audience. Moreover, the 

wider audience is covered by the design product, the simpler metaphor should be designed, because 

of this diversity. 

The red color of the poster’s background and big white letters on it were considered by all 

participants as highly attracting their attention. In respect that they observed the poster in 

examples of a city environment, they associated red color with words “warning”, “important”, and 

“standing out”. Nevertheless, attaching such posters to the walls of city buildings influences the 

consistency in the urban architecture - in some cases to the better and in some cases - not. All 

participants agreed that the city of Umeå was a good example of given posters introduction. As for 

old cities, all participants expressed the same idea of adjusting the image of the poster to the 

surrounding environment for keeping its authentic atmosphere. 

4. Discussion 

The aim of this thesis research was to identify interaction design challenges, brought by the NFC 

approach to satisfy mobile information needs in an urban environment. ‘Research through design’ 

approach let us look at the problem from different perspectives at every stage of design process: 

during early user research, prototyping and user evaluation of the prototype. 
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First of all, addressing to the fact that NFC isn’t widespread in urban environments, we may 

indicate issues of placing NFC tags in a city: how do we make citizens notice these tags? Thus, the 

first challenge in our list becomes attracting attention to our Data Access Points. Interestingly, I 

found out that features of urban environments should also be taken into account during designing a 

visual representation of a digital artifact which is going to be placed in a city multiple times. It is 

important to not step over the fine line between seamful design approach (deliberate exposing 

design in an environment in order to provide an affordance to users) and redundant use of design 

artifacts breaking the consistency of city’s architecture. This issue creates a challenge for design 

practitioners, whose goal is to create a scalable solution for cities with different historical and 

cultural background. In this thesis study users evaluated an example solution of an NFC poster in 

the city of Umeå and expressed suggestions that given poster’s image (performed in a bright red 

color) would not fit into old cities architecture, especially in the case of big tourist centers, where 

cities municipalities aim to keep an authentic atmosphere of places. 

Thereafter, we come to another challenge: how to make apparent the purpose and advantage of 

using NFC tags for citizens? As a potential strategy, in my work I assumed that NFC technology 

could be provided as an ‘affordable’ artifact to its potential users (Kaptelinin, 2013). In order to 

determine the state of mobile users’ overall awareness of NFC I conducted a user research, which 

helped indicate a lack of knowledge about what was NFC and about its possible application, in 

particular. The suggested solution – brand 'Pilgrim'  received ambiguous feedback during user 

evaluation due to different perception of the ‘Pilgrim’ metaphor by participants: for some it was a 

'fancy' title, but for others it meant literally a person who journeyed to a sacred place. On the other 

hand, all participants found the contactless interaction easy and intuitive. This result contributes to 

the knowledge about NFC that this technology is not too complex for mobile users, but should be 

presented in a more affordable way. I believe that the ‘Pilgrim’ metaphor can be changed to another 

one, which doesn’t correspond to any cultural or religious entity, but still does provide an 

affordance to potential audience about what is the idea of the mobile application and how to 

interact with an NFC tag. 

Another challenge, associated with contextaware mobile application design, concerned a topic 

of mobile information needs. In this case, we dealt specifically with information needs within the 

confines of city navigation and exploration. Literature analysis indicated that activity theory was a 

popular approach for building contextaware design solutions (Kaptelinin et. al, 1999; Teo, 2008). 

Nevertheless, applying activity framework in our case leads to a problem of data collection about 

users’ activities in serviceintensive urban surroundings. 

Designers’ task is to define the method of data collection (i.e., public observation, creating 

personas, etc.) and acquire a considerably big time resource for conducting a study. This challenge 

arises from the inevitable features of city environments: they are featured with a big size of the 

territory and high density of services in downtown areas. Furthermore, beside the contextual factor 

of activities in a city, another perspective is not less important  a personal character of users' 

activities. By the word ‘personal’ I mean specific features of a user, which make him/her a unique 

individual (i.e., age, gender, occupation, and so on). In this thesis I described possible studies to be 

conducted for structuring the personal perspective of users’ activities  for instance, personas 
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framework and diary studies could result in a wellwritten report about various social groups and 

their typical activities in a city. However, this approach requires a bigger time resource and, 

therefore, it has been left for further project continuation. 

Speaking of public environment of a city, we cannot avoid the problem of privacy and 

vulnerability of digital artifacts with a public access, and public NFC tags, in particular. Thanks to 

an early evaluation of the project idea by two experts (software developers) during conduction of 

the NFC awareness study, a discussion about NFC tags safety was brought up. Indeed, public access 

to NFC tags does create a certain danger for users to receive malicious damage of their mobile 

devices. Nevertheless, as a possible solution, the Android platform provides mobile developers with 

tools for detecting a type of the received data content and trigger specific events on the mobile 

devices (‘Intent’ paradigm)3. 

In general, NFC approach doesn’t diminish the necessity of the Internet use on mobile devices. 

Low data capacity of NFC tags gives an opportunity to store identification codes of city spots, but 

the information about places needs to be outsourced. This challenge can be formulated as 

establishing an ability to provide a fast and relevant result for the user's needs. A possible strategy, 

used in the mobile project 'Pilgrim', involves creating a user profile in the mobile application for 

further filtering of data in respect to user's needs. This solution helps decrease dependence on the 

Internet traffic and implies improving user experience in terms of effectiveness and data processing 

speed. 

Speaking of limitations of the chosen research method, I would like to name the following 

points: 

 The need to formulate explicit questions to be studied with the research through design 

approach. In order to conduct the user research, I had to perform an early expert analysis 

of the existing problems and divide the studied problem into several topics. Otherwise, 

the early user research would have an issue of 'what actually I want to learn from mobile 

users?’. 

 Prototyping process depended highly on my personal vision of the problem. The early 

user research in form of interviews couldn't provide a ground for visual representation 

neither on the mobile application, nor of the NFC poster. I believe that applying other 

approaches, such as participatory design or cultural probes would help reveal mobile 

users' preferences of lookandfeel of the designed product. 

 Lack of quantitative research implied a recommendatory character of the suggested 

solutions. In my opinion, further evaluation in form of measuring the usability factors 

and other common parameters would bring a value to the suggested solution or give a 

vision of the alternative design product. 

The research, conducted in this thesis, allowed identifying described above challenges using the 

research through design approach. Nonetheless, I would like to emphasize again that this research 

was qualitative and concerned evaluation of a particular design solution, and that is why I cannot 

claim that gathered users' opinions count as default preferences. Instead, collected data can become 

                                                
3
 Intents reference guide: https://developer.android.com/reference/android/content/Intent.html 



 

25 

  

a ground for further investigation of detected challenges and probing the discussed above 

strategies. 

5. Conclusion 

I believe that Internet of Things paradigm is going to expand and cover more and more possible 

areas of technologies application in our everyday life. NFC and other contactless technologies may 

act as mediators, guiding designers to a new world of human-computer interaction - with multiple 

dimensions, where technology can play various roles simultaneously; for instance, a tool or an 

independent subject, equally to the user. The border line between the user and the technology 

doesn’t need to be explicitly defined. Rather than that, in my opinion, a certain flexibility of a design 

to vary from exposing technological seams (Chalmers and MacColl, 2003) to being an invisible 

layer for the physical world, can bring a new value to overall user experience. 

This study included designing a practical solution for the discussed problem. Nonetheless, within 

this thesis only one iteration of design process was performed. I analyzed the results of an early user 

research and prototype evaluation, which give now a ground for a further improvement of the 

project according to findings. I intend to continue development of the mobile application, but 

revision of the ‘Pilgrim’ concept will be inevitable. Moreover, personalization feature of the 

designed service needs to be developed based on a long-time user research about urban activities. 

The question of suitability of the NFC approach for city environment can be answered positively 

with several limitations, described above. Moreover, in my opinion, NFC in this project might be 

replaced by similar technologies for contactless data transfer, but this change must be approved by 

further interaction design research. 

I see this project as a good example of how innovative technologies can fit in our life and improve 

user experience of navigation and communication in a city. Despite the fact that designing an NFC 

solution for a mass-market consumption is difficult due to a low spread of NFC devices, the number 

of opportunities for design practitioners will continue growing, as has been stated above. Therefore, 

the goal of HCI researchers is to explore these opportunities and provide a feedback to practitioners 

in order to boost the evolution of human-computer interaction. 
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Appendix A. Pilgrim blend 
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Appendix B. Pilgrim use cases 
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Appendix C. Application mockup 
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Appendix D. NFC poster prototype 
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Appendix E. Prototype evaluation interview sheet 

Use case 1 (don’t know the app, don’t know the place) 
You are heading to a place, which you have never been at before. You are not sure about where 
exactly is the organization situated, and you decide to investigate it at place, when you arrive to the 
area. When you arrive to the place, you see this picture (show the place mockup). 
 
What will you do first? 
 
If not successful, what is the next action? 
 
Did you see the red poster on the wall? 
 
Did it catch your attention? 
 
Are you interested to read the red poster on the wall? 
 
Show the poster mockup. 
 
What do you understand from this poster? 
 
What will you do next? 
 
What do you expect to happen, when you launch the app? 
 
Show the app mockup. 
 
What happened in the app? 
 
Would this app improve your experience of getting data about places in the city? 
Why? 
 

Use case 2 (exploring the city, when not in a hurry) 
You are a tourist at a new place. You went for a walk to the city in order to explore the area, visit 
new places, and choose a restaurant for the dinner with your travel buddies tonight. You see these 
views in the city. 
 
Show the places mockups. 
 
You see a restaurant, which has this poster on the wall. What will you do next? 
 
How likely you will try first using the Pilgrim app rather than walking inside the 
restaurant? 

● Very likely 
● I’m not sure 
● I will go inside and observe it immediately 
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If prefered to walk inside: You decided to have a dinner in the place. Would you use 
Pilgrim to scan data about place afterwards? 

● Yes 
● I’m not sure 
● No 

 
Why? 
 
Show the app mockups. 
 
What kind of information would you like to see in the app about the place, which you 
would like to get from the app rather than walking inside any place? 
 
Commercial organizations: put answer here 
Public organizations: put answer here 
Transport nodes: put answer here 

Poster evaluation 
Is it legible? Is it easy to read and understand? Do you understand, which app you 
need to install and where you can find it? 
 
Is it impactful? Does it stand out and catch your eye? 
 
Is it meaningful? Does it support goals and objectives of Pilgrim project? 
 
Does it keep consistency of the urban environment look-and-feel? 
 
Please, give your suggestions for further improvement. 
 


