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ABSTRACT 
Retrieving information regarding ambience is difficult since 
it’s often perceived at a physical location and cannot be 
easily mediated. This study aimed to explore how ambience 
at a restaurant or bar can be mediated via a smartphone app. 
The study was based on the conversation about the 
relationship of space and place in HCI and CSCW. Based on 
the research question “What means of mediation are best 
suited for mediating ambience at a restaurant via a 
smartphone app?”, a research through design approach was 
adopted to develop a mockup that favored browsing. The 
mockup was used as a way to test how different means of 
mediation mediated ambience. An evaluation was held 
where users were asked to think aloud when given tasks to 
perform, then complete an experience questionnaire. Finally, 
a semi structured debriefing was held. Photos and text-based 
reviews were the best means of mediation to mediate 
ambience at restaurants.  
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INTRODUCTION 
Ubiquitous computing and constant access to information 
enable users to interact with people, places and objects 
augmented with computation resources around them in the 
physical world [1]. An increasing number of WiFi-networks, 
free roaming in the EU for European careers, and better 
reception worldwide, enables easier access to the internet 
from mobile devices.  

There's a clear trend in smart phone applications today, 
where more applications are striving to connect people in 
different ways. Examples of this are by renting 
accommodation, food deliveries, transportation, recruiting 
employees, dating and similar.  

Statistics from Google show that local search is used by four 
out of five consumers [9]. The same statistics also show that 
88% of users did local searches on their smartphone where 
business hours, directions and address are the most local 
searched information from a smartphone. The findings show 
that people are keen about their surroundings and want to 
find information about the area before they visit. However, 

local searches often imply that people have a specific task to 
execute.  The problem that arises is when the user is not 
entirely sure what they want to do specifically. If the user 
wants several suggestions across different categories, there 
will be a lot of results, often visualized on a map or in a list. 

The map has been the go-to alternative for visualizing 
geographical content because its exceptional overview. 
Many people might think of the map as just a globe or a flat 
piece of paper, but Kraak argues that the map “should be seen 
as flexible interface to geospatial data" and that it offer 
interactions beyond what has been visualized on the map 
[15]. This interaction (e.g. supports exploration and supports 
wayfinding) has been enabled to a higher extent with the era 
of smartphones, where the interaction can take place 
anywhere at any time.  

Many different sources of information are available online, 
and business are dependent on the online information from 
reviews on websites in two ways; attracting new customers 
and find out how people perceive the business [2]. These 
dependencies are applicable for restaurants and bars as well. 
This study aims to explore what information potential 
customers might value most to get an as describing picture 
(through mediation of ambience) as possible of the restaurant 
or bar. 

THEORY AND RELATED RESEARCH 

Ambience 
The term ambience in this context refers to “the atmosphere 
of the environment” and “can serve as an effect-creating 
medium and a surrounding influence” [23]. Since ambience 
can affect and influence visitors, the behavior and well-being 
may change depending on how the ambience is perceived. 
Food choice and food intake are affected by both physical 
(temperature, smell, etc.) and social surroundings (other 
people) [23]. Since ambience affect behavior, it affects how 
people perceive and values products. Kotler concludes that 
the “tangible product” (i.e. a meal) is a part of the “total 
product”[14] which buyers respond to. The total product on 
a restaurant would then be the experience (including service, 
ambience, food, drinks, etc.) that extends both before and 
after the actual visit, in shape of memories and expectancy. 
Kotler argues that atmosphere can be of bigger influence 
than the tangible product itself [14]. 



Space and Place 
An interesting aspect regarding geographical content in 
location-based services is the relation between the spatial 
location (and its physical objects) to the psychological 
aspects of the location. Dourish and Harrison discusses this 
in [11] as spaces (the environment and it's physical objects) 
and places (the values, cultural and psychological aspects 
added to a space that makes it a place). ‘We are located in 
“space”, but we act in “place”’ [11] makes a good summary. 
Upon the discussion about places and spaces, Brown and 
Perry argue that the design of map-based application should 
connect the aspects of a place with the information of the 
space. Information tied to the place (such as images) should 
be visualized to make the place appear more interesting [11]. 

Brown and Chalmers [4] studies the concept of tourism and 
discuss pre- and post-visiting. Users tend to search 
information about the place where they're travelling, both to 
organize their visit, but also because it's enjoyable. Pre-
visiting “extends the excitement of the holiday and builds 
anticipation as well as giving the visitor some sort of idea of 
what they are visiting before they get there.'' [4]. Several 
subjects didn't plan their holiday very detailed but had a 
vaguer perception about the places to visit in terms of what 
to do there and when. Leaving it unspecified would then 
enable the tourists to take other circumstances into 
considerations at a later point. Tourists tend to plan their 
visits more spontaneously with the use of mobile devices and 
use it to navigate and plan how the trip should continue [10]. 
Sharing photos and stories of their trip on social media is 
popular among the travelers [10], which can be tied to the 
post-visiting of a place. Photos are important for post-
visiting since stories and experiences can be told in the 
context of the photo [4]. 

Ambience Related to Space and Place and Food 
Ambience was defined as to “the atmosphere of the 
environment” [23] and relates to space and places since the 
ambience can be affected by both space (the physical aspect) 
and place (the social aspect). The surroundings affect 
behavior, as Stroebele and De Castro concludes that other 
people being present, location, time, bright colors and lights, 
music etc. seems to affect food intake [23]. This insight can 
be combined by suggestion by Brown and Perry, that “we act 
in place” [11] which could reflect the visits at restaurants 
where both food intake and social gatherings often are 
purposes. 

Location-based services for tourism 
Several services today that focuses on presenting location-
based data for users and are available both as smartphone 
apps and websites. Yelp, TripAdvisor and Foursquare are 
examples of services that lets the user choose an area of 
interest (such as cuisine, cafe or similar) and explore the 
available choices nearby. Common with these services are 
that the user need a fairly good idea of what they want to do 
or eat in order to be able to see the possible options. The user 
can then pre-visit places and read reviews and look at images 
from the particular place. Reviewers like to contribute with 

their opinion and the ability to receive feedback on their 
reviews from others [3]. Brown contrast the concepts 
"searching" (more purposeful to find specific information) 
and "browsing" (investigates different options more loosely 
to get an overall picture), where both Yelp and TripAdvisor 
favor searching over browsing (both still enables browsing) 
[3]. 

The three services let users rate places and leave reviews, but 
also post images. However, what might be difficult when 
pre-visiting a place is to figure out the prevailing ambience 
by looking at the submitted images. There is a possibility that 
some reviews include perceived ambience, but that's 
subjective and may have been affected by other 
circumstances another visitor might not have experienced. If 
a reviewer has local expertise, other users are more likely to 
vote a review from that user as useful [16], since they appear 
more trustworthy [17]. Content and activities by locals can 
be used to help other users in the process of retrieving 
information, as there may be an information overload [17]. 
Hotel services (such as Hotels.com and Booking.com) have 
ratings for different parts of hotels, such as location, WiFi, 
service/ staff and similar which isn’t widely adopted for 
restaurants and bars. There is also a lack of opportunities to 
review the ambience or nature of the place, except from in 
text-based reviews. Wang et al [25] developed a tool that can 
analyze the sound through a visitors microphone in his 
smartphone. This tool can analyze and present what type of 
music's playing, the occupancy and chattering to be able to 
get a sense of the ambience at the place. In a similar way, 
Santani et al [20] developed a tool that could analyze 
crowdsourced videos to extract the ambience in terms of 
brightness and loudness. 

App Navigation 
When designing location-based applications, one aspect that 
cannot be overlooked is usability, specifically when it comes 
to navigation. Maps can get cluttered with markers which 
might confuse the user. Especially if the user gets to see the 
map already populated with information, without really 
knowing what it represents. Letting users decide what 
interface/ view to use is the preferred way to implement a 
location-based service [5,8]. The speed and simplicity that 
comes with a text-based UI is useful to complement with the 
map, that provides a good overview. Almost 96% of the users 
thought an adapted map with only the relevant information 
highlighted was a better option than an un-adapted map [13], 
where the un-adapted map looks cluttered compared to the 
adapted. 

The importance of a representable and interesting first screen 
is striking, since users judge the UI quickly and they judge it 
by the visual appearance [18]. The same study also suggests 
that symmetry in the design is valued on a smartphone. 
Shitkova et al. came up with a set of guidelines on how to 
design for a mobile application and mobile websites [22]. 
Parts from those guidelines (all derived from [12]) in terms 
of structure and navigation are 1) Make important pages 



reachable from the start page, 2) Provide a possibility to 
quickly navigate back to the start page, 3) Minimize the 
number of clicks needed to reach each page, 4) Order content 
by its importance. 

Users tend to use the search function for previously known 
items, and other tabs (as per category) to discover new events 
[21]. Users have different ways of interacting with an app, 
which implies for a design with several options on how to 
structure the app, enabling the user to interact with it in their 
preferred way [21]. 

RESEARCH QUESTION AND PURPOSE 
The purpose of this study is to explore which concepts can 
be used in location-based map applications to create more 
value to the users' needs when exploring their surroundings. 
One the one hand, a mockup will be developed to contain 
different sections that will be examined which mediates 
ambience the best. One the other hand in a later stage, the 
mockup might be developed into a commercial product. The 
research question for this thesis is “What means of mediation 
are best suited for mediating ambience at a restaurant via a 
smartphone app?”. This question is motivated by similar 
services lacking immersion [4] making it difficult for a user 
to get a sense of the ambience in some place when pre-
visiting it through an app. This study aimed to target users 
that were well familiar with smartphone usage and had 
previous experiences of apps that may helped them explore 
their surroundings. A rough estimate of ages on users were 
set to 18 to 35, since that was the audience the principal 
wanted to target with the product. 

PILOT STUDY 

Method 
The pilot study took form as observations with a think-aloud 
where the focus was to gain as good qualitative insights on 
how the users used location-based applications such as 
Yelp1, Foursquare2, TripAdvisor3 etc. Ten users participated 
in the pilot study. The pilot study was done to gain an 
understanding of user goals, needs, problems. Four different 
tasks were given to the users, leaving the choice of how to 
complete the task up to the user. These tasks were: 1) You’re 
going to the cinema at Hötorget 8 pm but you want to have 
dinner first. Where do you go? 2) You’re in Södermalm and 
want to have a beer. Where do you go? 3) You’re meeting a 
friend for coffee in Östermalm. Where do you go? 4)You’ve 
three free hours in the city center. What do you do? 

Semi-structured interviews were also conducted after the 
scenarios to clarify issues and record thoughts not brought 
up during the think aloud. The data from the pilot study was 
coded inductively [24] to find themes related to ambience in 
restaurants. Insights from pilot study and body storming 
were summarized in personas and problem statements. 

                                                           
1 https://www.yelp.com/ 
2 https://www.foursquare.com/ 

Insights 
Eight of the ten subjects that participated in the pilot study 
frequently searched/discovered their surroundings using a 
smart phone. Three of the eight subjects that frequently used 
their smartphone to discover places, used a specific app for 
that (all three used Yelp), while the rest took different 
approaches, often searching Google or browsing the default 
map-application. Generally, it was found that restaurants, 
bars, coffee shops are not generally very active on social 
media, which makes it difficult for potential visitors to get an 
understanding of the place, and that it is very difficult to 
mediate the current ambience and atmosphere of a place, to 
get a sense of it through a smart phone app. In addition, four 
themes emerged from the data, discussed in more detail: 1) 
There’s a major gap in how people use location-based 
services between the users who plan spontaneously on the 
go, versus the users who plan in detail at home, 2) Level of 
formality in ambience is relevant when planning where to go, 
3) Distance to the restaurant shouldn’t be too long, 4) People 
tend to follow and trust (social navigation) other people in 
high extent. 

Special occasions  
All users did make plans from time to time while on the go. 
However, four out of those did make predefined plans when 
they were doing something considered "special"). A special 
occasion in this sense included different types of event both 
in their hometown and while on a visit. Birthdays, gatherings 
of different types or celebrations were all considered to be 
"special". Users spent more time plan while on a visit in a 
new city where the subjects didn't already have knowledge 
of what restaurants, bars or coffee shops that was close. 
When users didn’t attend a special occasion, a majority of the 
users planned on the go and would rather have many options 
to choose from than searching for a specific place and iterate 
until satisfaction. 

Casual vs. formal 
The priorities were different depending on the type and level 
of casualty the visit would take place in. It was also different 
priorities that were important in different situations. On a 
date, a more formal ambience was preferred. When going for 
coffee or lunch, subjects expressed that they valued short 
time waiting and that the food/ drinks were according to 
specified preferences. Ambience didn’t matter as much for 
lunch as it would for dinner, where ambience and food 
preference both were important. When visiting a bar with 
friends, ambience and price (which might be connected) 
were most important.   

Distance 
All subjects considered distance to be an important factor 
and would not go further than 2 km to a place. However, nine 
of the subjects would not go further than 1.5 km or walk 15 
minutes. The preferred distance (in the city center) was as 

3 https://www.tripadvisor.com/ 



close as possible, a walk for around 5 minutes was ideal. 
When planning beforehand at home, distance wasn't really 
an important factor, if other activities weren’t planned as 
well. Then distance played a more important role since they 
didn’t want to spend too much time transporting in between 
activities. There was also a pattern where some users felt 
excited and spontaneous not deciding where to go in prior, 
yet just “hoping” finding something where they thought it 
looked nice.  

Recommendation and social navigation 
Six of the ten subjects mentioned that they would ask friends 
for recommendations somewhere in the process of deciding, 
which might be before and during (whilst on the street), in 
person or via text. A recommendation could both mean a 
completely new place a user never had heard of or could as 
act as the final push to rule the decision. One of the subjects 
meant that he wouldn't mind being influenced by his friends 
via a social feature in the app; “If I'm close to a place and I 
see that one of my friends already have visited it and liked it, 
I might try it out as well”. 

DESIGN PROCESS 

Method 
A research through design [26] (RtD) was adapted to explore 
how to mediate ambience through a prototype. RtD enables 
the process of acquiring knowledge from the design work 
itself, combined with research theories and related research. 
An idea of designing for gaining knowledge instead of 
designing a commercial product [26] influenced the project. 
The ability to identify problems and issues (and thus solve 
them) drove the process and enabled a more thoughtful 
design. A bottom-up approach enabled focus on details 
which were then used to develop the mockup as a whole. 

The design work began by brainstorming design ideas from 
the literature review, the pilot user study and by exploring 
other applications. To complement the data collected in the 
pilot study, bodystorming [19] was performed by the main 
author, where restaurants, bars and coffee shops were visited, 
trying to compare feelings of the ambience at the visit to 
feelings afterwards and the info found on Yelp, TripAdvisor 
and Foursquare. Sketches on pen and paper and high-fidelity 
prototypes were developed and iterated three times; a rough 
major iteration that laid the foundation, an iteration focused 
on content and the final iteration that polished the details. 

Mockup 
Out of the sketches, the prototype (see Figure 1 for an 
overview and Figure 2 for details) was developed with the 
insights from the pilot study in mind, especially insight 
number 1 and 2. It resulted in a prototype4 consisted of 
different views with real data: 

• The start page which consists of choices for 
different categories (Food, Nightlife, Shopping). 

                                                           
4 https://people.kth.se/~lehti/mockup.html. 

• A map, with icons on the map indicating the 
location of a place, with an icon corresponding to 
the preference it belongs to. See Figure 1a. A zoom 
level that corresponds to a 500-meter radius was 
chosen, due to the insights gained in the pilot study. 

• A list, consisting of the places on the map, with 
distance from the users' location, price range and an 
image. See Figure 1c. 

• Filter, which filters the preferences. Small card, 
which appears on the bottom of the map when a 
marker on the map is pressed. The small card 
displays name, address, price range, preferences 
and ratings. See Figure 1a. 

• Details, which features different sections that 
contains different means of mediation: 

o About (Figure 1b). Contains an 
introducing text, opening hours, price 
range and distance. 

o Photos (Figure 2b). Visualizes the photos 
available, with motives of people, food, 
beverages, furnishings etc. 

o Video (Figure 2c). Videos visualizing the 
people, furnishings and a music gig. 

o Audio (Figure 2d). Clips containing both 
the music, chatter, background noise etc. 

o Rating (Figure 2e). Linear point scale 
ratings (1-5 and 1-10). 

o Reviews (Figure 2a). Text-based reviews 
focusing on the food, atmosphere and 
service. 

o Specifics (Figure 2f). Visualizes statistics 
in four aspects; Trendy, relaxed, hipster 
and classy. Concepts that might be 
changed/ added/ removed. 

The new concepts that distinguishes from other apps are 
mainly video, audio and specifics. See Figure 2a for video, 
Figure 2b for audio and Figure 2f for specifics.  

EVALUATION 

Method 
After the design work, a user evaluation was performed 
where ten subjects (four of whom also participated in the 
pilot) participated. Users were recruited via convenience 
sample [6] until a saturation [7] was reached. Three tasks to 
complete was given to the users, while thinking out loud. The 
tasks were: 

• Choose an appropriate preference of food. 
• Decide where you would like to have dinner. 
• Decide where you would like to have a coffee. 

When completed the tasks, the subjects got to answer a 
questionnaire regarding how they perceived the different 
sections of the prototype in terms of ambience. 

https://people.kth.se/~lehti/mockup.html


The questions asked in the questionnaire was “How well did 
you think <mean of mediation> mediated ambience?”, where 
the mean of mediations can be found in Table 1. Users 
replied on a 7-point scale, ranging from -3 (didn’t mediate 
ambience well at all) to 3 (mediated ambience well), with 0 
as neutral. If necessary, the users had the possibility to use 
the mockup as well as other apps again, to get a comparison 
as accurate as possible. A debriefing was held at the end to 
summarize the users’ thoughts, feelings and opinions of the 
test, which was then coded inductively. The tests were filmed 
to capture the interactions, to enable an analysis afterwards, 
and the debriefing were recorded. The questionnaire was 
used mainly as an additional data collection to the think 
aloud and debriefing. Users were recruited through 
convenience sample [6] as it was most efficient in terms of 
time and effort. All subjects were asked in prior for their 
approval of recording both video and audio during the 
meeting and was informed that the data collected only filled 
the purpose of this study and wouldn't be used in other 
contexts. When asked to fill in the questionnaire were also 
informed that the data collected (including contact details, 
but anonymity was an option) served only for this study. 

Pre-requisites in evaluation 
All subjects considered themselves as well familiar with 
smartphones, and all subjects had some experience with 
using similar apps (Foursquare, Yelp, TripAdvisor etc). 
Eight of the subjects had some experience using TripAdvisor 
and four had some experience using yelp (one subject had 
experience of “The Fork"). When asked how they usually 

decide what place to visit two subjects said that using those 
apps were their main type tools. Six users often searched 
(Google or their search engine of choice) to discover their 
surroundings. Two subjects said they most often asked other 
people for recommendations. 

All test subjects were positive to the mockup and said they 
would probably be willing to use it if a proper app was 
released. All test persons reacted positively when discussing 
the overall flow and navigation throughout the mockup. 

Quantitative results 
The quantitative results will be presented on a scale from -3 
to 3, where 0 is neutral. A high positive number indicates that 
the ambience was mediated very well, and a low negative 
number indicates that the ambience wasn't mediated well at 
all. Over all, the section which mediated ambience best was 
photos, with a mean of 1.7. Reviews was the section with the 
second-best score, at 1.6. Third best score was video at 1.3. 
Lowest score, and the only section with a negative result was 
audio at -0.1. About and rating was second worst with a mean 
of 0.3. 

The list of all scores are in Table 1. When the confidence 
intervals are not overlapping, there's a significant difference, 
to 95%. There's a difference between other apps and this 
mockup, where this mockup received a significant better 
result. There's another significant difference where photos 
did mediate the ambience better than audio. Even though 
other confidence-intervals are overlapping, it doesn’t mean 
no difference exists.  

   

(a) Map with a restaurant selected (b) Detailed page for a restaurant, 
about-section 

(c) List 

Figure 1. Different views of the mockup 



Navigation usability 
In terms of navigation, flow and structure of the mockup, test 
persons seemed to like it (those who chose to bring it up 
during the debriefing). A majority of the users felt they could 
have an open mind throughout the phase of exploration. The 
reason behind this was that the mockup enabled fast way to 
see what alternative restaurants/ bars was close to them. 

It was encouraging that they didn't have to take a stand and 
make choices for what type of place to visit before they got 
a chance to locate themselves and see what places are close 
(browsing instead of searching). When discussing the list-
view of the places, one person pointed out that “I would 
probably use the list-view myself. It was enough information 
but also minimalistic", while later on explaining “even if I 
would use the list more, it feels more natural to have the map 
first (as the landing-page), maybe because I'm used to it. It 
makes more sense to go from a map to a list containing the 
places that's marked on the map”. Even though he liked the 
list-based view over the map-based view, he thought the map 
was more suitable since he quickly understood the context, 

location and the choices he had. The default radius was set 
to 500m, since users thought short distance was one of the 
priorities. 

The main feedback in terms of navigation was: 

• It was easy to navigate in the app. 
• Symbols and occasional words were used instead of 

longer explanatory text, which made the visual 
aspect more appealing and faster to grasp the 
context and meaning. 

• The map and list-view complemented each other in 
a preferable way. 

• The price information was unclear. 
• The detailed view wasn't very clear in what order 

the new sections came, and when a section had 
ended. 

Below, it is discussed how the mockup mediated ambience, 
and which elements contributed to ambience.  

 
 

 

(a) Reviews (b) Photos (c) Video 

  

 

(d) Audio (e) Ratings (f) Specifics 

Figure 2. The means of mediation (sections) in the detailed view 

Figure 3. The sections in the detailed view 



 

 

Qualitative Results 

Mockup vs. Other Apps 
This mockup managed to mediate ambience better than apps 
that users have previously used in the same purpose. The 
mockup received a mean value of 1.8, compared to another 
app (of the subjects’ choice, that they felt most familiar with 
and had some experience with) that received a mean of -0.1. 
The mean of all sections (About, Photo, etc.) was 0.89. The 
fact that the mockup got a higher score and lower standard 
deviation indicates on an improved way of mediating the 
ambience, compared to other apps and tools the subjects have 
been using. This mockup had aggregated data from different 
sources and brought in “new” (in this context) elements such 
as videos and rating on specifics. Combined with the ability 
to see the menu, book a table and get transport information, 
as well as an “easy” navigation and “clean” design. All of 
those aspects played a role in mediating ambience better than 
other apps users compared it to.  

One of the ten users thought that other apps (Yelp and 
TripAdvisor in her case) managed to mediate ambience 
better than this mockup. She thought the mockup was hard 
to use but said that “It was nice with everything aggregated 
on the same page instead of switching to maps and another 
app to book a table”. One of the subjects that rated this 
mockup to mediate ambience better than other apps said 
during the debriefing: “It felt easy to navigate. It was a small 
amount of information, unless you went into a specific 
restaurant". 

Below, each section of the app is discussed, in relation to 
how well it mediates ambience. 

Rating 
A common interpretation by all users were that rating didn't 
mediate ambience at all. Several users meant that it felt 
strange to vote whether a place is good or bad, because it 
wasn't clear what good or bad meant. The linear point scale 
often used was criticized in this context. A situation of 
uncertainty arose where what other parameters (if any) 

should be taken into consideration when voting or 
interpreting votes on a linear point scale. Two users both 
meant that being able to classify whether a place was 
perceived "hipster" (or similar specifics) made more sense 
and put it more into context, than just voting on a linear scale. 
The ratings from was the second worst in mediating the 
ambience and got a mean of 0.3.  

Specifics 
Characterizing specifics for a place was one of the best 
features and were mostly compared to the rating section. The 
common interpretation was that it made more sense to vote 
for what specifics users perceived at a restaurant, than if it 
was good or bad. Three parts were unclear with the specifics. 
The first unclear part was if all specifics shared 100% or if 
each specific could range from 0 to 100%. The second 
unclear aspect was if the same specifics applied to all 
restaurants and bars, or if they were dynamically switched 
and dependent on other information (such as keyword 
extraction from written reviews). The third unclear aspect 
was if the specifics were paired contrary to each other.  

One user (that thought specifics were the section that 
mediated ambience the best) said “I know what places I like, 
and what categories they fall into. I know that a certain type 
of bar will always be nice. If it's a bar that's called hipster, 
I'll almost always like it (because of the ambience)". A 
majority of the users thought that neither food preference or 
ambience was the only aspect they took into consideration, 
yet it was an interplay between both. Upon a discussion about 
what was an important specific at a bar, one subject 
answered, “It's so hard to put words on it, I just want a nice 
feeling".  

About 
The about section which covers information such as opening 
hours, price range and an informational sentence didn’t 
mediate ambience well. Two users however drew 
conclusions about the ambience upon the information 
available. One user thought the about section was the most 
important section, since it covered the most important 
features (in his opinion); price range and an informational 
text.  

Reviews 
The aggregated reviews from different sources did mediate 
ambience well. That another visitor had shared their 
impressions (both positive and negative) provided important 
information and trust to the users pre-visiting via the 
mockup. To be able to leave a review a user needs to be 
logged in, and other reviews from that reviewer can be read. 
This makes a pre-visitor able to get an understanding of this 
particular reviewer in general, which (in some cases) might 
be important to take into consideration. Reviews got a mean 
of 1.6, the second highest of all sections. “The reviews 
provide necessary information and it feels trustworthy when 
another visitor has written it", one subject said.  

 Mean Median Std Dev Confidence 

About 0,3 0.5 1,57 0,97 
Photo 1,7 2 0,68 ±0,42 
Video 1,3 2 1,57 ±0,97 
Audio -0,1 0 2,23 ±1,38 
Rating 0,3 0 2,41 ±1,49 
Review 1,6 2 1,35 ±0,84 

Specifics 1,1 1 1,37 ±0,85 
Other 
apps -0,1 -0,5 1,66 ±1,03 

This 
mockup 1,8 2 1,23 ±0,76 

Table 1. Results from the questionnaire 



Photos 
Several users reacted right away on photos and said that they 
felt photos was a very important part of this kind of apps, and 
it was often their "go-to" feature. Photos was the section that 
mediated ambience (mean value of 1.7) the best and should 
always be included in this kind of apps. A majority of the 
users didn't have anything special to say about the photos, as 
they expected it to be there. Aggregating photos from 
different sources was positive to mediate the ambience. 

Video 
By adding videos visualizing a place mediated ambience 
worse than photos and reviews, with a mean of 1.3. Four of 
the subjects meant that videos might be a good thing to 
include but wasn't sure if they would use it. There was also 
some questioning where the videos would come from, 
meaning that videos from different sources could have an 
impact on how they would perceive it. Videos could be used 
as a way to mediate ambience if users didn't feel a pressure 
to watch them, since they might not appreciate that 
information (nor consume mobile internet). The user that 
rated videos the lowest (as -2), meant that it didn't add any 
special value to him, and that he was rather scared for the 
sound to the video to start playing automatically, and could 
be played out loud when he was somewhere public. A GIF-
image would instead be a better alternative in his opinion. 
Another user argued for that videos was unnecessary as well 
since he would only use the app when a quick decision was 
of essence and time was limited. 

Audio 
Audio on its own didn’t mediate ambience well and was the 
worst section in mediating ambience. It was the only section 
that got a negative mean (-0.1). Users said that it felt weird 
to just listen to audio from a restaurant, when videos with 
audio was available in the mockup as well. The users didn’t 
see any value in having audio as a section that would help 
them in their decision, since audio also occurred in videos. 

The part of the audio-section that categorized the sound (see 
the bottom half of Figure 3d) was more intriguing, as four of 
the users liked the idea of a quick and easy way to get such 
information, rather than have to listen to the sound clips and 
analyze it themselves. 

Aggregated Data 
Aggregated data from several sources made it more 
trustworthy. The knowledge of being able to consume data 
from different sources but within the same app made users 
feel that they could go in depth and examine the details. None 
of the users thought it was unnecessary and confusing. One 
of the users meant that it felt transparent, and he wasn't 
risking getting fooled. 

Information not directly tied to mediation of ambience was 
considered as improving the overall user experience. Users 
reported that they often had to switch apps during a process 
on what place to visit, implying that multitasking on the 
smartphone isn't preferred. Especially was it annoying that 
an output from app A was needed as input app B, and the 

users had to manually enter it. By providing links to the 
menu, transport information, location, booking a table etc. 
the users thought the mockup covered the practical needs 
they usually have. Six of the users thought this would ease 
their process of deciding. 

DISCUSSION 
This study aimed to discover the area where physical 
locations intersect with smartphone apps, with a focus on 
ambience, a concept derived from research in HCI about 
space and place [11]. This research departed from the 
observation that ambience of a physical location cannot 
easily be mediated via an app, and this design process aimed 
at designing for such mediation. The research question 
“What means of mediation are best suited for mediating 
ambience at a restaurant via a smartphone app?" got 
answered by the study which showed that photos and text-
based reviews were the means of mediation which managed 
to mediate ambience the best. Providing abstractions and 
characterization of video and atmosphere specifics did also 
mediate ambience well. 

Importance of Ambience 
Ambience is one of the aspects that people value most when 
to decide what restaurant or bar to visit. However, distance 
and cuisine were two other aspects that people had to 
consider as well. As it turned out, most of the users in this 
study thought a “nice” ambience (according to their 
preferences) was essential. However, what “nice” means 
differs considerably from each user, and it depends on the 
situation. If a user finds some information more useful and 
trustworthy, he or she are probably keener to receive and 
analyze that information, which are necessary to determine 
whether how well ambience was mediated. If the information 
wasn’t perceived, then it would be difficult to reflect about 
it. Audio in this context was redundant since videos provided 
audio as well and wasn’t really considered important as well. 
However, it doesn’t mean audio as a mean of mediation is 
poor, as it depends on the context. In other situations, audio 
might be a superior mean of mediation. Especially when it 
doesn’t provide redundant information, and when it’s 
considered useful. This study only examines the context of 
mediating ambience from restaurants and doesn’t examine a 
general perception (if there is one) of how well it mediates 
ambience.   

Since a review from a user with expertise in the local area 
appear more useful [16] and trustworthy [17], providing such 
reviews from several sources increases the chance for a user 
to find it useful and trustworthy. In turn, this may improve 
the mediation of ambience if the medium that mediates the 
ambience is trustworthy and useful. The importance of 
ambience is also shifting depending on what occasion the 
visit takes place in (as seen from the pre-study). The 
evaluation proved that preferences are very subjective, and 
it’s difficult to design and come up with concepts that 
pleasures all users. Several guidelines [5,8,12] regarding 



usability have been taken into consideration in how to design 
and structure the mockup. 

Different Sections 
Why did this mockup receive a much higher grade compared 
to similar, more established apps with the same purpose, 
while the components this mockup consisted of wasn't close 
to the same rating as the mockup overall? I see one possible 
explanation. The aggregated information, the different kinds 
of information and an intuitive navigation made the users 
feel like they got a solution that covered all their needs. A 
comfort appeared to some of the users when realizing that 
they could both get the "usual" information they're familiar 
with, as well as book a table, see the menu or find out how 
they should travel there. The easy to use and intuitive 
interface (inspired by [12] and [13], described in the pre-
study) that favored browsing instead of searching did also 
improve the overall experience, which may have led to a 
better mediation of ambience. 

Even though the information presented is just information, it 
can be interpreted in different ways by different users, and in 
different context. The map is essential for visualizing 
location-based data, but it’s the implications it brings that are 
of importance in this case. I would argue that I managed to 
make the interaction beyond the map (as Kraak proposes in 
[15]) interesting and meaningful by providing new means to 
mediate ambience. 

Familiarity 
What's interesting with the questionnaire is that text-reviews 
from visitors got a higher mean than videos. Videos could 
enable the users to actually see the environment of that place. 
One affecting factor might be that users are familiar with 
reviews and photos in similar apps, but not videos. 
Familiarity could be a reason that users' more easily take 
familiar information to account, without a need of reflecting 
what type of data is being presented. Another reason reviews 
performed better can be that users can create their own image 
of the place being reviewed, which might be more immersive 
and exhaustive than watching a video or photos, which 
visualizes the “truth". With words, visitors can also review 
aspects that can't be captured on camera. 

How people feel when visiting a place is also very subjective 
and must be taken into consideration when evaluating such 
information. If as user have visited one of the places that was 
in the mockup and had a very different experience compared 
to what's present in the mockup, this may affect the result as 
well. The same goes for places a user have heard of and 
already been influenced by someone else’s thoughts, 
compared to a completely new place. The places in this 
mockup were actual places in Stockholm, and all users were 
from Stockholm as well. The reason for this was to get as 
realistic reactions as possible, since there's a reasonable 
chance some test persons have visited a place, some test 
persons have heard of a place, or haven't heard of neither 
visited a place that's in the mockup. 

Tourists and Locals 
Locals usually have better knowledge than tourists in 
different means of transportation and are not as keen about 
distance. Users mentioned that they often found similar 
places with similar ambience clustered. If a certain ambience 
was preferred, then they would rather find where in the city 
such places are located and then go there and decide when 
they arrived. Users supposed that within walking distance 
(less than 15 minutes), the ambience of the places would be 
similar. The base idea behind this process of thinking was 
that public transportation could be used as the mean of 
transportation to a specific area where restaurants and bars 
reachable within walking distance would be similar.  

One would think it would be more common to plan more 
detailed abroad than at home, since as a traveler you don’t 
have that much knowledge of restaurants or bars as you have 
in your hometown. But as seen by the study by Brown and 
Chalmers, and the pilot study, users might want to decide on 
the go. It might be more difficult to be spontaneous in your 
hometown since you probably have tried or have heard of 
many of the restaurants in the area of interest. While abroad, 
you probably don’t have as good knowledge and would make 
it easier it be spontaneous while walking. 

As seen by the pilot study and Brown and Chalmers paper 
about tourism [4], users had different approaches when 
exploring their surroundings when they were in their home-
city versus when they were on vacation. Several users said 
that they wanted to plan more at home but didn’t have the 
time to. Also, making plans while abroad were done more 
ad-hoc than one could think, probably because of the wide 
spread of WiFi networks and cheaper roaming. An 
interesting aspect regarding pre- and post-visiting is that it 
seems to have moved away from "traditional" tools such as 
travel guides and forums, to general social media. Brown and 
Chalmers found that posting images on social medias was 
one of the most usual activities when using a smart phone 
abroad. A couple of users also mentioned that they could use 
social media to pre-visit a restaurant or bar when they wanted 
to gather more information about the place. This combines 
the platforms for pre- and post-visiting and closes the loop; 
what someone is post-visiting (by sharing it) is someone 
else’s pre-visiting.  

Visual or Textual Information, Has User Behavior 
Changed? 
The summarized impression of reviews was that they could 
often describe parts of their visit that enabled the reader to 
create their own assumptions, whilst the photos could take 
two turns. Either be staged to perfection (by the restaurants 
themselves) or be of poor quality with an uninteresting 
motive. Brown argued that users wrote reviews about food 
or drink-recommendation, names on friendly personnel and 
suggest what to expect from establishment, while pictures 
could “offer a strong sense of what is going on there" [3]. In 
this study, users responded that both reviews and photos 
almost equally mediate the ambience good. The difference 
may be due to several reasons, but I particularly want to 



discuss two plausible ones. The first one is basically that 
there has been a shift, that visitors don't take photos that tries 
to tell “what is going on there" to the same extent today, since 
users might already think there are similar photos online. 
Visitors today might take more photos suitable for social 
media (as Gotardi et al concludes, that taking and uploading 
photos to social media is one of the most where one of the 
most popular reasons to use their smartphone while one a 
visit in a city [10]) than for uploading at review-based 
websites. The second reason might be a change in behavior 
between tourists and locals. This change in behavior can 
include that photos uploaded to social media might be more 
visually appealing, instead of describing the restaurant/bar, 
that might be more suited for review-based websites. 

REFLECTION ON METHOD 
Since ten users participated in the evaluation, a larger sample 
size might have contributed to a more statistically valid 
quantitative result. A saturation [7] was reached, so I 
wouldn’t acquire more qualitative knowledge by proceeding 
the user studies. The target audience might have been too 
narrow (persons well familiar with the usage of a 
smartphone, an aging somewhere between 18 and 35), and 
more users apart from this span might have been valuable to 
interview since they might have some perception that the rest 
might not. The reason for reaching saturation at a quite low 
number of subjects might be because the quite narrow target 
audience, as they all may have very similar experiences of 
using smartphones and apps. 

The user evaluation was being held as neutral as possible, 
without me asking to leading questions. This is of course 
difficult, to control the exact words and tone of instructions, 
introduction, questions and so on. This may have affected the 
result and produced biased data. Since the main author was 
the one to code and find themes from the interviews, personal 
interpretations might as well have caused biased results. Test 
subjects might also have felt some sort of emotional 
responsibility (consciously or subconsciously) to please me 
in the way they responded/ reacted since we met in person, 
which also might have affected the result (especially the 
impression of the overall mockup). 

A controlled environment was a good choice for both the 
pilot study and the user evaluation because of the ease and 
time-effectiveness it contributed to. With results at hand the 
pilot study would have been interesting to keep in-situ; 
outdoors on the street, since it was there most of the users 
decided what place to visit. User behavior could have been 
changed with cars, people, restaurants and bars in the 
surrounding. A possibility is that users wouldn't have taken 
fine grained details into considerations since they had to 
focus on what's going on physically around them, instead of 
sitting inside. At the other hand, the users may have taken the 
fine-grained details into more considerations and done more 
research on the street, since that would have made the 
process more trustworthy and they wanted to make as good 
decision as possible. For a better test and comparison, a 

dynamic app or website should be used instead of a mockup 
that may have decreased the overall usability and thus 
limited the way ambience was mediated. 

FUTURE WORK 
As future work, there would be interesting to keep 
investigating the space and place discussion, and how we can 
digitalize it. Several techniques are available that might help, 
such as Virtual Reality (VR) and 360 videos. When speaking 
of VR, a discussion has risen about using it in the real estate 
business, to make a potential buyer feel as being inside the 
property, while he or she isn't. This technique could be used 
in more places, for example restaurants and bars, but will 
then have to take permissions into consideration. As Dourish 
revisits the "Space vs Place" discussion, he questions and 
writes about the relationship between space and place and 
where it would be positioned in relation to eachother and new 
technology. With the development of VR, the questions get 
even more complex than with the wide use of internet and 
the Collaborative Virtual Environment. Where would VR be 
positioned when discussing space and place, and what 
implications could it result in? 

The idea of extracting and classifying parts of a sound clip 
could appear very valuable and applicable for several apps 
and websites, not just review based ones. The work by Wang 
et al [25] proves a working algorithm that is able to 
characterize the ambience in terms of sound, through audio 
sensing. Similarly, but for video, Santini et al. [20] 
developed a tool to analyze the loudness and brightness from 
videoclips, trying to reflect the ambience. 

CONCLUSION 
This study concluded that this mockup with aggregated 
information about location-based data such as restaurants 
and bars, mediated ambience better than the apps/ tools that 
the users had previous experience with. The study tested 
whether video, audio and specific ratings mediated an 
ambience better than photos, rating and reviews (as often 
seen in other apps/ services). These new sections didn't 
mediate better ambience, but they however helped to make 
the mockup mediate ambience better overall. The means of 
mediation that mediated ambience best was text-based 
reviews and photos. Both reviews and photos were gathered 
from several sources, which might have the impact that it was 
more trustworthy and more exhaustive. By extracting and 
simplifying information, users were more able to grasp it 
than if they would have had to make the analysis themselves. 
The contribution was two-folded; the research of ambience 
at restaurants in smartphone apps, and a developed mockup 
that favored browsing. 
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