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1 Introduction 

In the field of tourism, technology integration represents a mean to enhance the tourist ex-

perience. Modern technologies such as Augmented Reality (AR), Virtual Reality (VR) and 

360° videos have brought new aspects to the tourist experience extending the experience 

from physical to virtual spaces, making it richer, interactive and not restricting it to always 

occur on site. There are several use cases of AR, VR and 360° videos in tourism, from in-

teractive reconstructions to immersive tours in the past or locations.   

 

However, it is important to explicitly distinguish the definition of AR, VR and 360° videos. 

Dieter Schmalstieg and Tobias Höllerer, define Augmented Reality (AR), as “the technol-

ogy that enables to present information directly registered to the physical environment”.  

 

This technology bridges the gap between virtual world and real world, both spatially and 

cognitively, so that the information appears to be part of the real world, at least in the 

user’s perception. The information is generated in real time and superimposed by a spe-

cific computer system. Moreover, is not limited to only digital images, videos, texts and 

sounds but can include GPS location data, tactile vibrations, and similar (Anabel L. et al.).  

 

Furthermore, “the information about the world may become interactive and possible to 

manipulate” (Anabel L. et al.). Based on Lindsay, unlike AR, VR utilizes exclusively virtual 

surroundings that are computer-generated graphics, animations and other information. VR 

can be defined as a replication of an environment with the aim to persuade and immerse 

users in a completely new reality, using headsets that block the surrounding world. 

“Three-dimensional images, providing illusion of depth, sounds and motion trackers con-

ceive a convincing illusion of being entirely somewhere else. A cyberspace that is mainly 

in the mind of the user” (Lindsay 2015).  

 

According to Brown, 360° videos are defined as videos recorded at the same time using 

an omnidirectional camera or a collection of cameras. In this type of video, the viewer has 

control of the viewing direction, can pan, rotate the video perspective and watch it from 

different angles.  “A 360° video is VR when contains features like 3D, stereo 360°, and 

spatialized sound features that provide to the users the feeling of being present in that 

space and have complete control of their story such as walk around interacting with the 

environment” (Brown, 2016). 

 

Garcia‐Crespo et al. Argue that the tourism industry is currently in need of technology in-

tegration to create dynamic and interactive tourist experiences. "AR and 360° videos have 

proven so far to be a technology that can provide tourists with unique and personalized 
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experiences tailored to their particulars needs" (Chris D. Kounavis et al. ). The purpose of 

this study is to research a potential integration of 360° videos and AR for tourism, for Out-

doors Finland Project through User-Centered Design Approach (UCD). This document 

gathers all the phases of the study. 

 

2  Project Brief and Objectives 

This project is part of the course Digital Service Project under Amir Dirin and it has been 

commissioned to our team by Ari Alamäki, project manager of Virtual Outdoors Finland for 

Haaga-Helia UAS. Virtual Outdoors Finland is a project that aims to develop digital exper-

tise in the travel industry and services in Finland creating interesting digital and virtual ex-

periences to attract more tourists to Finland. (Virtual Outdoors Finland).  

 
The subject areas for the project include: Digital Services, Emotional Design, User Experi-

ence (UX), AR, 360° Videos, Content Marketing and Tourism.  

3 User Study 

This section aims to describe in detail the process of the user study phase for our project. 

 

3.1 Data Gathering 

The research methods and data gathering for this project was composed of qualitative 

and quantitative data. 

Qualitative data: 

• Surveys 

• Semi structured interviews to five target users, 

• Semi structured interviews face to face and via Skype to other project managers 
and experts of Virtual Outdoors Finland project,  

• Theoretical sources about AR, 360 videos, Emotional Design, AR in Tourism in 
Finland like books, thesis and other studies, 

• Online/Desktop research about AR, 360 videos, Emotional Design, AR in Tourism 
in Finland like blogs, websites, and online papers. 
 

Quantitative Data: 

• Survey questionnaire and Interviews, 

• Tourism statistics in Finland (regional tourism, season, stays per night, nationali-
ties visiting the country). 
 

This research study which uses a User- Centered Approach, aims to answer to the follow-

ing questions:  

1. Is a website a good format to host 360° videos and AR contents for tourism? 



 

3 

2. Are 360° videos effective interaction mode in evoking emotional experiences to us-

ers and would compel them to visit Finland? 

3. Is AR an effective interaction mode in evoking emotional experiences to users and 

would compel them to visit Finland? 

4. Could AR supplement 360° videos in creating a richer experience for the user? 

5. Is integrating AR in 360° videos a feasible concept design? 

 

3.1.1 Project Manager Interview 

The team interviewed and got insights for the two other Project Managers, Essi Prykäri 

from Lahti UAS and Hannele Laine from Karelia UAS. From the interviews, we got a sum-

mary of the project’s initial requirements and got to know the target users. The require-

ments and information collected are as follows: 

 

The Client’s Initial Requirements 

• AR and 360/VR videos and explore possible integration 

• Web browser as the main platform with possible integration with other devices 

• Context to use website at home 

• Blog posts about the process 

• Deliver content about the unique points of Finnish nature (winter, outdoors, nature, 
lakes, and not urban areas) 

• Consider emotional design, where the user creates an emotional bond with the 
content, motivating him to leave the virtual experience and come to visit Finland 
 

Potential Target Users 

• Main tourist demograph in Finland 

• Europeans, Asian (Chinese, Japanese, Korean) and Russians 

• “Modern humanist”: 20-30 years old and tech-savvy 

• Secondary users are Finnish entrepreneurs in the tourism industry using CC li-
censed videos and how-to information about generating content as posted on 
blogs 

 

3.1.2 Technical Expert Interview 

An AR/VR expert from Microsoft France DX, Fredric Le Coquil, was also interviewed to 

get insights on the technical information about AR and VR. According to him, AR and VR 

uses different technologies and current devices do not allow for the integration of both AR 

and VR on a single device. This insight forms part of the limitation of our project. 

 

3.1.3 User Interview 

The team interviewed 5 users that fit the potential target users derived from the Project 

Manager interviews. The users were from China, Russia, Germany and France. The semi-
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structured interviews lasted from 15-20 and the sample questionnaire is attached as an 

appendix. 

 

3.2 User Profile 

The user profile was established from the inputs of the Project Managers as well as the 

from the user interviews. The figure below shows the profile of the user: 

 

Figure 1. User profile and description 

 

3.3 Requirements 

After gathering all the data from the clients and the interviews, the team did a requirement 

analysis using the interview transcripts, color coding and affinity diagram. The require-

ments are shown in the figure below: 

 

Figure 2. Affinity Diagram of User Requirements 
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The team narrowed down the list further by voting and the final requirements that will be 

put forward into the concept design. These are under these major themes: Content, Fea-

tures and Emotional Factors 

 

3.3.1 Content 

The contents to be considered for the project are:  

• Snow and snow-related activities such as skiing and Ice Carousel Festival 

• Forest/Trail including forest berries and other produce 

• National Parks 

• Lapland and the Northern lights 
 

3.3.2 Features 

The final design should consider a social component that is shareable with family and 

friends through social media, emphasis on interactivity and must have some blogs for lo-

cal insights and other tourists’ experiences. 

 

3.3.3 Emotional Factors 

Our project uses emotional design and aims to create a semi functional prototype ( page-

less website, AR applications and 360 videos)  that elicit appropriate emotions and posi-

tive experiences for the target users. We design considering the connections that can be 

formed between users and final product. According to Donald Norman, emotions play a 

central role in the human ability to understand the world.  As humans we create emotional 

connections with objects on three levels:  visceral, behavioral, and reflective. 

 

 

Figure 3. Multiple Faces of Emotion and Design. Emotional Design, Norman, 2004 

 

Visceral emotional design refers to first reactions when the user sees a product. It is 

mainly about aesthetics and the perceived quality from look, feel, and the engagement of 

the senses. Behavioral design refers to the usability of the product, how well it performs 

and how easily can be used. At this stage, the user will form a more solid opinion about 

the product. Finally, reflective design is about the product’s impact on the user life. E.g., 
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how it makes the user feels when not holding it, or what values attach the user to the 

product. (Norman, 2004). 

 

According to Norman, the designer must know the users for whom the product is in-

tended. For that reason, our design is intended for our target users and not for any other 

target. Humans become attached to things or products if they bring a pleasant experience 

or significant personal association. "The attachment in question is not to the material 

thing, it is to the relationship, to the meaning and feelings that are evoked" (Norman, 

2004). 

 

3.4 Scenario 

Based from the requirements and features gathered from the previous phases, we came 

up with the following scenario. 

 

“Fei Hong is at home in China. On her laptop, she is browsing through blogs in Weibo 

and noticed a video about the Finnish Northern Lights. Out of curiosity, she clicked on a 

link that led her to the Virtual Outdoors Finland page. 

 

There she opened the 360 videos featured on the page, where she is able to look 

around and experience the Finnish winter and the unique Ice Carousel Festival in Fin-

land. 

 

She also tried the Augmented Reality feature in the website where she is able to interact 

and play around with different elements that are associated with the Finnish outdoors. 

 

Fei Hong got very excited about the things she experienced and shared that with her 

closest friends, who immediately started to plan their new journey to Northern Europe.” 

 

The scenario was tested with two participants from the previous user interviews where 

they were asked to read the scenario. They were asked the following questions: What do 

you think about the scenario? Is it clear and easy to understand? Is there anything you 

want to add or change? Both users gave positive feedback and gave no further sugges-

tions for changes. 

 

4 Concept Design 

We applied various theories and principles in our design approach when we planned our 

concept and prototypes. 
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4.1 User Interface: ISO 9412 

For the user interface, we wanted to comply with the seven rules of the standard for the 

organization of information part 12 of the ISO 9412: 

 

• Clarity: the information content is conveyed quickly and accurately. 

• Discriminability: the displayed information can be distinguished accurately. 

• Conciseness: users are not overloaded with extraneous information. 

• Consistency: a unique design, conformity with user's expectation  

• Detectability: the user's attention is directed towards information required. 

• Legibility: information is easy to read. 

• Comprehensibility: the meaning is clearly understandable, unambiguous, interpret-
able, and recognizable. 

 

4.2 Gestalt 

In the website, we applied simplicity and symmetry principles. Gestalt theory states that 

our minds try to simplify everything, favouring balance and order. With a single page web-

site, we aim to apply the principle of continuity as well, implementing consistency through 

colours, structures, shapes and fonts. Good shape, form and structure aim to provide har-

mony in the composition of our website, so that the user can focus on the key message. 

Finally, the user interaction was simplified through the afore mentioned single page web-

site. 

4.3 Use of the space 

We use space through a pageless website, a single page model that aims to engage us-

ers, and all the necessary information is within the given structure. This type of website 

creates an immersive and emotional experience that moves people in a more powerful 

way than traditional multi-page websites. A pageless website is meant to provide easy 

navigation, straight information facilitating users to scroll and cut down the time invested in 

navigating several pages (Weller, 2018). This type of design can be easily alterable and 

the elements of this pageless website aim to create a strong emotional connection with 

the Finnish nature. Moreover, we benefit from the use of minimalism as effective approach 

on content and access from multiple devices with varying screen sizes. 

4.4 Visual Contrast 

In our website, as previously mentioned, we apply visual contrast so, the objects with the 

highest contrast, the videos, are recognized first by the human mind as well, helps the 

user to focus the attention on these specific elements. To create this contrast, we carefully 

selected the background color and text font. 
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4.5 Color Theory 

A well-designed site has an effective color scheme. The colours used in this website are 

colours that recall the Finnish nature.  The white background aims to provide cleanliness 

and draw users´ attention to the key elements of the site, such as 360 AR Videos, AR and 

blog posts.  Blue suggests the calmness of the Finnish nature, the color of the sky, lakes 

and sea. Green symbolizes the color you see the most in a natural environment such as 

Finnish nature. Gradient is applied to these colours to increase luminosity, create excite-

ment and emotional human responses. The neutrality of a gray font blends well with a 

white background and with the brighter colors of elements present in the website creating 

a modern minimalistic website. 

4.6 Font 

The font used is Roboto. It is a clean and minimalistic font with semi-rounded details of 

the letters that give a feeling of warmth. The semi-rounded shape of the font reproduces 

the continuity in all the design of the website. Roboto is somewhat emotional and has a 

friendly appeal.  

4.7 Palette  

The color palette to be used in the website is illustrated below: 

Figure 4. Logo, color palette and font 

5 Prototypes 

After planning the concept, we began designing our low-fidelity prototypes for the AR app 

and the website. 
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5.1 Augmented Reality (AR) 

Shown below in Figure 5 is a visualization of our AR app concept. 

 

5.1.1 Concept  

 

Figure 5. Augmented Reality App concept 

 

Our AR concept aims to be empathetic. We want to provide what users want to experi-

ence, based on our user study and gathered requirements. We will attempt to recreate the 

AR experiences in three different ways: Videos, postcards to share, and animations to ex-

perience snow and northern lights. The main AR context, or the environment users will be 

engaging with, is the website. We want to involve users through interactions with ani-

mated media, 360 videos and 3D objects in the section of the website dedicated to AR.  

The users also will be able to have filters to recreate snow and northern lights. The type of 

interactions to manipulate the AR experience will be rotation and tap. Colors will be the 

real colors of 3D objects, therefore there will be no high contrast, to avoid eye strain in the 

users. 

5.1.2 AR User Flows 

The user flow using the QR code is presented in the figure below: 
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Figure 6. AR app user flow for QR code interaction 

Here is the user flow for the blueberry AR app: 

 

 
Figure 7. Blueberry AR app interaction flow 
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5.2 Website 

Here is the low-fidelity prototype (wireframe) for our pageless website. It is important to 

mention that the wireframe depicts the whole website, where in the high-fidelity prototype 

the user will visualize its sections individually, avoiding an overflow of information dis-

played on the screen: 

 

 

Figure 8. Wireframe of the website with all the sections shown 
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6 Implementation 

After the Concept Design and Prototyping phase, we have turned our low-fidelity proto-

types and developed the high-fidelity semi-functional implementation of the concept. This 

would allow us to conduct a usability and user experience evaluation to assess the con-

cept and find measures to address our project objectives. 

 

6.1 Pageless Website 

We used Bootstrap and jQuery to develop our pageless and responsive website. A page-

less website is meant to provide easy navigation, straight information facilitating users to 

scroll and cut down the time invested in navigating several pages. This type of design can 

be easily alterable and the elements of this pageless website aim to create a strong emo-

tional connection with the Finnish nature. Moreover, we benefit from the use of minimal-

ism as an effective approach on content and access from multiple devices with varying 

screen sizes. The figures below show the various sections of the website: 

 

Figure 9. Banner page, Virtual Outdoors Finland website 

 

 

Figure 10. 360° video section 
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Figure 11. AR section with gallery pop-out 

 

 

Figure 12. Blogs section 

 

6.2 360° Video 

360° videos offer views in every direction by recording videos in different angles at the 

same time using an omnidirectional camera and stitching them together into a single, high 

resolution, seamless panoramic video. The viewer has control of the viewing direction 

where users can pan around the video by clicking and dragging. On smartphones, users 

can also pan the video based on the orientation of the device which can be used to view 

360-degree videos in an immersive format similar to virtual reality. (Bonnington, 2015) 

 

The 360° video were captured during the World’s First Ice Carousel Festival held in Lohja, 

Finland on February 23-24, 2018. The contents were filmed using Insta360 ONE camera, 

edited in Final Cut Pro and the final demo was exported to Youtube for easier 360° ren-

dering and sharing. The video shows footages showing a man skiing, a scene showing 

how the ice carousel are made and several other moments from the festival. Figure 12 

shows a screencap of the video. 
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6.3 Augmented Reality 

Augmented reality, often abbreviated to AR, refers to systems that add virtual information 

to the real world (Kim, 2012). With the development of digital technology, the implementa-

tion of Augmented Reality apps in smart phones has gradually become a crucial aspect of 

development since 2007.  

 

This kind of Augmented Reality can offer the user information through videos, images, 

texts, or symbols, that is shown in the physical space seen through the lens of the mobile 

phone. (Hu & Tsai, 2016) 

 

Our AR app was developed in Unity using the Vuforia Augmented Reality SDK. We chose 

to use a markerless Image Target and used a photo of a blueberry bush and a QR code 

as target images. The application was built on Android platform and were run on Samsung 

Galaxy S7. Figures 14 and 15 show how our AR app looks like. 

Figure 13. 360° video showing a frozen lake with skiing path marks. 
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Figure 15. Snow filter shown by scanning the QR code. 

 

6.4 360° Video with Augmented Reality 

To test the concept of AR integration within 360° videos, we embedded a QR inside our 

video. Additionally, to simulate different overlay images and types of interactions such as 

tap, rotate and resize, we also used a pre-developed Arylin AR app. Figure 8 shows a 

user testing this concept. 

Figure 14. AR Postcard showing blueberry 3D content. 
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Figure 8. 360° Video with AR concept as tested by a user. 

 

7 Testing 

Usability can be defined as the extent to which a product can be used by specific users to 

achieve specific goals with effectiveness, efficiency and satisfaction in a specified context 

of use. (ISO 9241-11, 1998). 

 

According to the standard ISO 9241-11, In a usability test user performance and satisfac-

tion are assessed. These measures provide information about the usability of the product 

in the particular context of use. The objective of usability test is to allow users to achieve 

goals, meet needs in a particular context of use and under the specific circumstances in 

which a product is used. The context is composed of the users, tasks, equipment (hard-

ware, software and materials), including the physical and social environments which may 

influence the usability of the product. 

 

7.1 Scope of usability test and restrictions  

The usability goal for this specific project was about testing the project concept and users´ 

emotional response and did not concern the project´s development or technology. The re-

striction for this usability test was that the test was performed in a media laboratory in-

stead of a usability laboratory. 

 

Because we do not have a 3D graphics designer in our team, one of our limitation is to 

come up with animated graphical elements in our app. However, we needed to test the in-

teraction between user and these kinds of interactable elements in our design. To navi-

gate this restriction, we decided to use a pre-developed AR app made by Arylin during our 
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tests. This would give a level of complexity in the interaction model that we would like to 

test, which our static Blueberry AR app does not capture. This however, does not mean 

that the users of the project would have to download the same app. 

 

7.2 Test plan 

 

 

7.3 Laboratory Testing  

In order to evaluate the concept, integration of 360 videos and Augmented reality (AR), 

and emotional response of the target users a laboratory evaluation has been performed. 

The test environment was controlled in the context that all the users were provided the 

same devices and all the users performed the experiment in the same environment, all the 

tests were done using the same network speed and the language used was English for all 

the users.  

 

The tests were conducted at Haaga-Helia University of Applied Science’s usability testing 

laboratory. Users’ interactions with the devices were recorded by an overhead camera, 

while their facial and verbal reactions were recorder by a camera and a voice recorder. 

The testers do not have to prepare anything in advance. The devices that were provided 

to the users were laptop, iPhone 6 and Samsung Galaxy S7 and a sample postcard. 

 

Each testing session lasted about 30-35 minutes. 

 

Users: 21-30 years old, travels 1-2 times a year, likes nature/outdoor

Nationality: Chinese, Russian, West European

IT knowledge: Tech savvy, owns a smart phone, uses Chrome and Firefox

Test site: Haaga-Helia UAS usability lab

Facilitator Does the introduction, gives the tasks and asks the interview questions.

Assistant: Prepares the laptop and phone and makes sure website and app are ready for use.

Log keeper: Takes down notes of user actions. Notes the answers to the interview questions.

Tasks: 1. Navigating through the Virtual Outdoors website

2. Viewing the AR content in the shareable postcards

3. Viewing and interacting with the 360° video and viewing AR content.

4. Viewing the supplementary AR content along with the 360° video.

Test method: Facilitator instructs the users of the tasks. Upon task completion, an interview is conducted.

Data Collection: Video recording, interviews and written notes.

Debriefing: Overall comments. What would they change? Negative and positive aspects?

Asking about user's experience and emotions about AR and 360° video contents.

Time management:

Introduction: 4 minutes

Test tasks: Task 1 and interview: 4 minutes

Task 2 and interview: 5 minutes

Task 3 and interview: 7 minutes

Task 4 and interview: 5 minutes

Debriefing: 5 minutes

Reporting: 120 minutes

Total: 30 minutes per user

Planning the test
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7.4 Selection of Testers 

The team invited six BITE students to join in the User tests and were chosen according to 

the user profile determined during the User Study phase of the project. Four females and 

one male agreed to participate. Test users fit the user profile, they were from Asia, Russia 

and France, aged between 21-30 years old, tech-savvy and travels 1-2 times a year. 

 

7.5 Procedure 

Tests were conducted by a team of three people: a facilitator, an assistant and a 

logkeeper. The facilitator gives the briefing, instructions and conducts the interviews to the 

tester, the assistant helps in controlling the flow of testing steps by preparing the website, 

apps and questionnaires. The logkeeper observes the whole situation of the test and 

takes down notes and observations. The observation includes user behaviour, verbal and 

non-verbal clues expressed by the participants as well as answers to the interview ques-

tions. 

 

The test session began with a general briefing for the testers. This general briefing con-

sisted of thanking them for their time and effort, requesting their permission to record the 

session, an overview about the concept that will be tested and ensuring that they are not 

the subjects of the test, but the concept itself.  

 

Testers were encouraged to think aloud and verbalize their thoughts and feelings while 

going through the tasks, enabling a better grasp of the emotional responses triggered dur-

ing the process. After that, the testers were introduced to the first of four test cases con-

taining sub-tasks to be performed. 

 

7.6 Scenario and Context 

In the context of usability testing, scenario is defined as “a personalised, fictional story 

with characters, events, products and environments" (Preece et al.1994, p. 462). The sce-

nario used was to provide to the target users a realistic context to perform the tasks and a 

role they can relate to. The overall scenario is presented in Chapter 3.4 and the context 

per test case is described below: 

 

Test case 1: 

Nadia, 24 years old, IT consultant, is looking for a new destination for her next holiday. 

She enjoys nature and being outdoors, and while looking for a place in the north she finds 

the Virtual Outdoors Website. 
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Test case 2: 

Olga receives a virtual postcard from her best friend Nadia, who is planning a trip and 

would like her to join. The postcard consists of a link that directs Olga to the Virtual Out-

doors Website, specifically the image of blackberries. Knowing that the page is linked to 

her mobile, she opens the PostcARd application and can see the AR images and infor-

mation. 

 

Test Cases 3 and 4. 

Pei is browsing through his social media and sees a link to a video. He is intrigued be-

cause the video caption mentions 360° video and Augmented Reality. 

 

7.7 Test Case 

Test tasks should be realistic and represent the actual use expected in the field as well as 

possible (J. Nielsen 1993, p. 185).  For this specific project the tasks given covered the 

most important parts of the concept. The tests lasted around 30-35 minutes and were di-

vided with small breaks in between to keep the test users focused. The task coverage was 

wide enough to find out the answers and information we were seeking. The test case 

forms are included in the Appendix part of this report. The tasks are described as follows: 

 

Test Case 1: Website navigation – Already opened and available on the computer, the 

tester is asked to scroll through the whole website and identify its sections. 

Test Case 2: Augmented Reality in postcards – with a mobile phone, the user is able to 

visualize the AR content from a shared postcard. 

Test Case 3: 360 Video and AR – Watch and interact with the 360° video available on the 

website, and use the QR code beside the video to initialize the AR experience, with a mo-

bile phone. 

Test Case 4: Embedded QR code – The user opens the AR experience with the same QR 

code, but now embedded in the 360° video. 

Test Cases 2 and 3 are preceded by short briefings containing a scenario description, to 

support the execution of the upcoming tasks. 

 

8 Usability and User Experience Evaluation Approaches 

We performed both qualitative and quantitative approach to learn more about the user’s 

thoughts and emotions towards each of our concept medium and type of interaction. Test-

ers were interviewed and asked to answer a few questions and fill scoreboards regarding 

each of the cases. 
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8.1 Likert-type scale to Measure Emotions 

To measure emotions, we used a Likert-type scale questionnaire which asked about vari-

ous feelings: Exciting, Unpleasant, Relaxing, Boring, Inspiring, Depressing, Fun, where 

responses are given on a scale from 1 to 5, where 1 is “Strongly disagree” and 5 is 

“Strongly agree”. 

 

Brooke (1996), as mentioned by Anderson and Dirin (2018), suggests formulating the 

questions such that odd-numbered questions are formulated positively and even-num-

bered - negatively. This is done to decrease bias by encouraging the users to approach 

the questions prudently. 

 

8.2 Single Ease Question 

To assess the user’s impression of the ease of use of the task, a single ease question 

was also asked, which was given on a scale from 1 to 7, where 1 is “Very Difficult” and 7 

is “Very Easy”. 

 

8.3 Rating the Modes of Interaction 

In order to quantify and consequently identify the most effective and suitable mode inter-

action, users were asked to score and compare the following cases:  

1. AR only versus 360° video only 
2. 360° video + AR versus 360° video with AR (embedded QR code). 

 

The question matrix is in table 1. 

 

Table 1. Score sheet for evaluating the different interaction types. 

 

Success in accomplishing the tasks were also tallied based on the scores described be-

low in Table2. 



 

21 

 

 

Table 2. Success and Failure scores 

 

The total score for each of the medium/interaction type was computed as: 

 

ScoreTotal = SSuccess + SEngaging + SCompelToVisit + SShareability + SEaseOfUse, where:  

SSuccess = average success of task accomplishment and  

SEngaging, SCompelToVisit, SShareability, SEaseOfUse = average score of each factor. 

 

 

8.4 Questionnaire 

Different qualitative questions were also asked to the users to elicit their insights, com-

ments and suggestions. The detailed questions are attached in the Appendix section. 

 

8.5 Observation 

The test videos were watched and analysed to get other types of user feedback including 

verbal and non-verbal (gestures, facial expressions, oohs and sighs) reactions. A tran-

script of quotes from the users were noted and gathered. These are useful to get an over-

all picture of the User Experience of the testers. 

 

9 Discussions 

Results from the different approaches during the Usability Evaluation were summarized 

and analysed to answer and support the objectives defined from the earlier phases of the 

project. 

 
9.1 Website 

Figure 16 presents that among the test users, 60% strongly agreed and 20% agreed that 

a pageless design website was appropriate in this context. Four fifth of them also agree 

that the page looks appealing. 
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Figure 16. Is Use of Pageless Design Appropriate? Is the website appealing? 

 

Overall impression of the website was that it is simple, accessible and no overwhelming 

information which makes it easy to find what they need. 

 

All of the users also liked the color palette used in the website and noted that it made 

them feel relaxed. It reminded them of Finnish nature like the sky, snow, lakes and the 

summer. “The colors are refreshing and I immediately understand what this website is 

about”. (Nian, 22, China) 

 

Figure 17 shows the ratings for Ease of Use where the website also scored highly with 

60% of them rating it 6 “Easy” and 20% rating it 7 “Very easy”. 

 

 

Figure 17. Ease of Use of the Webpage 

 

The only point for improvement that the users have noted about the website was the color 

of the footer, according to their comments the green did not match with the rest of the pal-

ette. "I like the color but this green one, I don´t know, it´s a bit weird, it looks out from the 

rest and looks a bit cheap." (Theo, 23, France) 
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9.2 Augmented Reality 

Analysing the video recording of the tests reveal that the blueberry Augmented Reality 

app generated the strongest visual and verbal emotional response from the users and it is 

noted that almost all users were positively surprised when the 3D image of the blueberries 

popped up the screen. “That is so cool! The paper format is even better because you can 

modify the angle when you look at it. I love this stuff, this is so cool!” (Theo, 23) 

 

Additionally, all users started interacting and tapping the screen immediately. “Whoa. I ba-

sically want to interact with it by touching and see what happens” (Natalia, 28, Russia). 

The blueberry content also seemed to be interesting to the users. “Wow, it is good. I can 

see blueberries and I feel like I want to touch them and use my hands to grab some of 

them. The information in the postcard also makes me want to go to this place and pick up 

berries. The design is really beautiful, it is not boring.” (Nian, 22) 

 

Not surprisingly, Figure 18 supports these observations where users highly rated AR as 

both Fun (100% strongly agree) and Exciting (80% strongly agree and 20% agree). 

 

 

Figure 18. Users Emotions Towards AR vs 360° Videos 

 

Furthermore, AR has outperformed 360° videos in all ratings as reflected in Figure 18, ex-

cept only for Relaxing (360° videos got 60% while AR got 40%). This seems to suggest 

that AR as a medium connects more to the emotions of the users and can trigger stronger 

emotional response. 
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In terms of social sharing, both digital and paper format of the AR got similar ratings from 

the users with 60% strongly agree in sharing them with family and friends, as shown in 

Figure 19. “It would be very nice to get a postcard because what it initially is displaying 

and what you can see when you apply AR is different, so it is kind of intriguing.” (Natalia, 

28) 

 

 

Figure 19. Would users share to family and friends? 

 

9.3 360° Videos 

Examining the test videos reveal that 360° videos captivate the user and provides them 

with a feeling of being there. “I like the 360° videos very much. The content is really good 

and the atmosphere I can feel it. And since it is 360°, I can see the people around me and 

what they are doing, and I feel like I am there.” (Chang, 25, Vietnam) 

 

Our demo video is 1minute 16 seconds in length and Table 3 shows that 60% of the test 

users think it is just right, adding that tourism videos should run around 30 seconds to 1 

minute. 

 

 

Table 3. What do you think about the length of the video? 

 

However, for users who really want to interact and explore the contents of the video, 1-mi-

nute video may not be enough. “I would expect that the video wouldn´t jump from one part 

to another so I have more time to scroll through it. There is not enough time to see and 

pay attention to all the details. I would choose to pause the video to look around and then 

continue with the video." (Natalia, 28) 

Too Short 20%

Just Right 60%

Too Long 20%

Video Length
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9.4 Integrating AR with 360° Videos 

In order to asses and identify the most effective and suitable mode interaction between 

AR, 360° videos and the integration between the two, we compute for the total score as 

we have defined as ScoreTotal = SSuccess + SEngaging + SCompelToVisit + SShareability + SEaseOfUse.  

Table 4 below shows the average ratings for each of the factors per interaction type. The 

total scores were summed up.  

 

Augmented Reality scored best in Engaging (6.2) and Ease of Use (6.4). Some comments 

from the users support this. “The pop-up blueberry makes me feel like I want to click on 

that. It is very lively and dynamic content, for me I really like it." (Chang, 25) 

 

On the other hand, 360° videos scored well in Immersive (5.2), Compel to Visit Finland 

(6.4) and Share to family and friends (6.6). This statement from the user also sums these 

factors up nicely: “This is really, really nice. My parents really want to come to visit Finland 

but they have been here only in the summer, and this content is winter so this would be 

really nice to show them this video. They can try this one and see how it´s going to be. It 

will make them really want to go." (Soonhee, 25, Korea) 

 

 

Table 4. Average scores of each factor per type of interaction 

 

The total score for the 360° videos and AR format (30.8) is higher than the 360° videos 

with embedded AR format (26.4) which suggest that the integration of AR in 360° videos, 

it would work only as complementary medium to each other. “The 360° video and AR, I 

like it, and it is better if they would support each other. I like the interaction, it feels very 

real other than just the videos.” (Chang, 25) 

 

Additionally, because current technology does not really allow full integration of AR in 

360° videos and vice-versa, the concept is still to design for separate devices. This is just 

an added burden to the user and it complicates the usability of the integration. Also, the 

Factor
Augmented

Reality
360° Videos

360° Videos 

and AR

360° Videos 

with AR

Success 3 3 2.8 3

Engaging 6.2 5.2 5 4.6

Immersive 4.2 5.2 5.2 4.8

Compel To Visit 4.6 6.4 6 4.6

Shareability 6 6.6 5.8 4.4

Ease Of Use 6.4 5.6 6 5

Total Score 30.4 32 30.8 26.4
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high mental workload needed to perform two tasks at the same time creates unnecessary 

distraction to the part of the user, which makes for a negative user experience. 

 

Examining the comments made by the users verbalizes the challenges and issues of an 

embedded AR content in 360° videos. 

 

"I did not like both blended together, AR and video. I think is better to use them separately 

because it is too difficult to manage two devices, it takes too much concentration to first 

chose things on one and take proper distance from video to place objects. I need to place 

objects on the video, I would prefer to do it from the same device so I can concentrate in 

what I am doing. AR and video can work together but only in one device." (Natalia, 28) 

 

“I like the 360° video with the AR next to it more than the one inside. Inside looks cool, but 

it a bit complicated to do it. It was a bit hard to use it, because I had to zoom in and I had 

to place it somewhere. It was a bit complicated.” (Soonhee, 25) 

 

“So here it looks complicated in the beginning, to mix the 360° video and the AR, but I´m 

pretty sure that in 3, 4 or 5 years it´s going to become a normal thing. It will work, it´s just 

that we are not used to it at the moment." (Theo, 23) 

 

In summary and in reference to our project objectives and research questions, the results 

suggest that: 

 

1. A website could work as a good format to host 360° videos and AR contents for 

tourism. It has to be simple, easy to navigate, and with no overwhelming amount of 

information. The use of appropriate colors to evoke the target emotions and im-

agery is also important to consider. 

2. 360° videos offer immersive and shareable experiences to users and it could most 

compel tourists to visit Finland. Great and varied content and catchy music would 

also add to the positive experience. 

3. Augmented Reality is most effective in evoking engaging and surprising emotional 

experiences and users view it as fun and exciting. 

4. Augmented Reality contents could supplement 360° videos in creating a richer ex-

perience for the user. But thorough thought in designing complementary interac-

tion model is important. 

5. Conceptually, integrating AR in 360° videos could work only if the technology 

would allow the development of embedded AR in 360° videos in a single device. A 

combined design concept of the two using separate devices is complicated for the 

users and distracts one from the other.  
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10 Conclusion and Recommendations 

The team went through the different phases of a User Centered Design process in order 

to research about integrating Augmented Reality and 360° videos in designing content for 

tourism for the Virtual Outdoors Finland project. We started by conducting interviews to 

project managers and technical experts and then proceeded with user study.  

 

After gathering the information and analysing the user data, the team was able to come up 

with the requirements and the scenario and a conceptual design using low fidelity proto-

types. The concept was to do a pageless website with sections for 360° videos 

 

The team then implemented the concept using high fidelity semi-functional prototypes as 

well as shooting actual 360° video content. A usability and user experience evaluation 

was conducted with 5 users and data were analysed and discussed. We conclude by con-

sidering the research objectives and giving recommendation for further actions. 

 

Although AR would less likely to compel to visit Finland, it still has gotten the most visible 

reaction from users. Knowing this, AR would be a good medium for marketing and creat-

ing surprising and interactive contents for the tourism industry. Other use case mentioned 

by the users is using AR content to provide discounts and offers for tours. The postcard 

concept has received very enthusiastic and warm reception from the users and we recom-

mend developing the idea further. 

 

It is also recommended to involve 3D graphic designers and developers in the team, so it 

would be easier to implement more complex interaction models in the AR app. This in turn 

would avoid having to use third-party apps during the testing. 

 

For standalone 360° tourism videos, the length is suggested to be between 30 seconds to 

1 minute. But for videos that are meant to be integrated with AR contents, either a longer 

time is expected by the user or the video would automatically pause at certain times to al-

low the users to interact with the AR. This would also ensure that we decrease the mental 

load of the users and we do not distract them from the contents of the video. 

 

As new technology is developed, the integration of AR in 360° tourism video could provide 

an immersive, engaging and exciting virtual tours to users and deliver a strong emotional 

experience that could compel tourist to visit Finland. We recommend further research and 

concept development around this area. 
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11 Appendices 

11.1 Appendix 1 User Interview Questionnaire 
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11.2 Appendix 2 Test Case Forms 
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11.3 Appendix 3 Questionnaire Forms – Usability Evaluation 

Part 1: Website 

 

 

Part 2: Augmented Reality 
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Part 3: 360° Video and AR (QR code not embedded in video) 

 

 

Part 4: 360° Video with AR (QR code embedded in video) 
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