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ABSTRACT 
This exploratory research paper discusses the importance of experiential qualities in products that have 
accessible and assistive uses. The focus is on products that may have an ambiguous user experience. 
Concepts of multisensory user experience and accessibility are presented as an introduction to the 
topic. 
The paper builds on the findings of a preliminary user study that was conducted in a joint multi-
national and cross-industrial project that was externally funded. In the study, users' experiences of an 
accessible means of transport, an elevator prototype with an interactive media surface, were explored. 
The study comprised a thinking aloud task and a design game. 
The demonstrated colours, lights and their movements created various kinds of associations among the 
participating users. The participants also ideated about the product's alternative applications, some of 
which concerned accessibility, while others extended beyond it. 
The findings show that adding experiential product qualities enhances the user experience in terms of 
various associations and applications that extend beyond accessibility and the original use. 
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1 INTRODUCTION 

This exploratory research paper discusses the importance of experiential qualities in products that have 

accessible and assistive applications. The focus is on products that may have an ambiguous user 

experience, and an elevator is used as an example. The paper presents how adding product qualities 

that enhance experience can result in a more positive reception among users. The paper builds on the 

findings of a qualitative user study that was conducted in an industrial context. An accessible means of 

transport, an elevator prototype, was fitted with an interactive media surface and the user experience 

and insights were explored. The paper begins with an introduction to multisensory user experience and 

accessibility, continues with a description of the user study and its context and concludes with an 

outline and discussion of the findings. 

1.1 Multisensory User Experience 

User experience refers to the act of using a system in a certain time period and, in addition to the used 

system, it concerns the context of use and its users (Roto et al., 2011, pp. 7–10). The context refers to 

social, task-related and technical factors. The user is a dynamic actor who receives signals from the 

environment through their senses and interprets incoming sensory messages based on their previous 

experiences, personal values, current state of mind, motives and cultural background. This leads to a 

subjective interpretation of the surroundings and its inherent products. (Desmet and Hekkert, 2007,  

p. 14, Roto et al., 2011, pp. 7–10.) The system includes qualities related to functionality, aesthetics and 

a brand image, as well as other qualities, such as the worn look of a product, all of which are 

interpreted by the user and shape the user experience (ibid., p. 10). 

Senses are vital for usability and accessibility, as well as for emotional experiences since they transfer 

information about emotions and feelings. Although user experience is dependent on personal 

reflection, various sensory signals create common associations: touch, for example, can relate to a 

sense of safety and affection or shape product characteristics in the way that a cold object makes a user 

feel cold (Sonneveld and Schifferstein, 2008, p. 62). Similarly, a product sound can shape the user’s 

perception of product quality (Dal Palù et al., 2018, pp. 25–26; Egmond, 2008, p. 69). 

Incoming sensory information is dependent on the signal strength and the amount of simultaneous 

sensory signals (James et al., 2017, p. 55, 82,) meaning that when designing systems, products or 

spaces, the ability to control different sensory signals helps to control the user experience. Coherent 

multisensory signals strengthen the communication of the intended message (Oviatt, 2017, pp. 34–35), 

which is particularly relevant when designing systems for users with varying physical [dis]abilities, as 

well as when striving to elicit specific feelings and emotions. Although the senses transfer individual 

signals from the environment, the brain combines them into a coherent representation of the 

surroundings (James et al., 2017, p. 51), which supports the multisensory user experience and the idea 

that the senses should be evaluated in their entirety instead of focusing on just one sense at a time. 

When it comes to elevator experiences, it has been suggested (Rousi, 2013, p. 289) that design should 

not evoke conscious reactions but rather support the activity that the user was focusing on when they 

entered the elevator. According to a study on elevator experience, the users primarily had positive 

sensations about things that did not happen, for example, when an elevator did not get stuck or 

endanger safety. Moreover, negative reactions correlated with previous negative experiences in 

elevators and current and previous encounters seemed to blend with and affect the current experience. 

(Ibid., 2014, p. 20.) The presence of multisensory stimuli does not necessarily mean that the user 

experience should be active, affective and memorable. However, taking into account the various 

senses contribute to the process of designing product qualities and functions, some of which are 

assistive and others, for example, provide aesthetic value. Together they will result in a holistic user 

experience. 

1.2 Accessibility 

Elevators are inherently accessible and their ultimate purpose is to assist users by providing an 

accessible means of transport. For some users, particularly people with disabilities, as well as people 

with, for example, baby strollers and suitcases, elevators are essential. However, accessibility alone 

does not guarantee a pleasurable user experience. 

Accessibility design has several approaches such as Universal Design, Inclusive Design and Design for 

All. They have historical and geographical differences but roughly share the same aim for products, 
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spaces and environments that are accessible to a wide range of users. Universal Design has principles 

that strive for design that is useful, comfortable, accommodating, tolerant of errors, appropriately sized, 

as well as easily understandable, communicative and marketable to users with different abilities (The 

Center for Universal Design, 1997; Coleman et al., 2003, pp. 12–13; Mueller, 2003, p. 319).  

Even though usability is a key quality, other qualities such as economic, cultural and environmental, as 

well as those related to gender and engineering, should also be taken into account in accessibility (The 

Center for Universal Design). Moreover, experiential and multisensory product qualities should be 

addressed in order to enhance cognitive and psychological accessibility. These are particularly 

important in elevators, which are used by people of different ages and abilities in various cultural 

settings. 

However, a universally designed environment does not have to emphasise accessibility. Instead, 

accessibility could comprise discreet and assistive functions that are only detectable by those people 

for whom they are essential (Jacobson 2009, 2014). An example of this is audible traffic signals that 

are based on the sounds of nightingales. For people with visual impairments, they provide a necessary 

assistive function, whereas for other people they mainly provide aesthetic value. (Jokiniemi, 2007,  

pp. 58–76.) 

Sometimes assistive products and accessible spaces may lack qualities that take into account all the 

senses and dimensions of the user experience and be regarded as negative, even as stigmatising (e.g. 

Jacobson 2014). In an elevator context, the sensation of a confined space that ascends and descends 

rapidly in the company of strangers, might create a sense of claustrophobia and acrophobia and a fear 

of social situations (Rousi, 2013, p. 290; Rousi, 2014, p. 18). In such situations, product qualities that 

support positive sensations might draw the user’s attention away from negative sensations and 

enhance the experience. 

2 THE USER STUDY 

2.1 The Background 

This paper is derived from an exploratory user study that was conducted in a joint multinational and 

cross-industrial project called InSCOPE1. It was funded by the EU Horizon 2020 research and 

innovation programme from 2017–2020. The aim of the project was to set up an open access pilot line 

service for hybrid printed electronics. (InSCOPE, 2020.) The participants in the project comprised 

various research and industrial partners that represented the automotive, healthcare, smart packaging 

and building sectors. One of the members of the project consortium was KONE Corporation, founded 

and headquartered in Finland. The company’s mission is to “improve the flow of urban life” and its 

vision is to “create the best People Flow® experience”. The company is a global leader in the elevator 

and escalator industry. (KONE, 2020a.) In the InSCOPE project, KONE aimed to demonstrate more 

affordable interactive media surfaces in elevators. In this study, media surfaces refer to large, 

integrated, digital displays. Three subsequent prototypes were developed in collaboration with the 

project partners. The final prototype was an elevator car with an interactive media surface. The media 

surface was a printed LED display and was one of the hybrid printed electronics applications 

developed in the project. 

2.2 The Thinking Aloud Task and the Design Game 

The prototype was tested by four persons who had physical disabilities. One of them also had a visual 

impairment. They were trained experts by experience in terms of their condition. This group 

comprised three women and one man between 39–49 years of age. Two of them use a powered 

wheelchair. One of the participants occasionally used a manual wheelchair, depending on their 

condition, although they did not use it in the study. One participant had prosthetic legs and also a 

visual impairment and used a crutch. The participants who used a powered wheelchair could not fully 

move their hands and another participant had a personal assistant to help them. The participants are 

presented in Table 1 in terms of their requirements for accessibility but in a way that guarantees their 

anonymity.  

                                                      

 
1 International Smart Collaborative Open-access Hybrid Printed Electronics pilot line. 
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Table 1. The participants in the user study and their accessibility requirements. 

Participant 1 A physical disability. The participant had a manual wheelchair 

available although they walked and stood 

in the study. 

Participant 3 A physical disability. A powered wheelchair and a personal 

assistant. 

Participant 2 A physical disability and a 

visual impairment. 

A crutch. 

Participant 4 A physical disability. A powered wheelchair. 

 

The participants were recruited by two different networks. The study was conducted at KONE’s 

premises and comprised two parts. The emphasis was on the media surface but the elevator car set the 

context. Before starting, the participants signed a consent form. 

As elevators are an accessible means of conveyance, it was important to engage users who have 

diverse abilities and requirements. The idea, deriving from accessibility approaches, was that assessing 

the needs of so-called extreme users would also likely fulfil the needs of other people. This idea is also 

in line with the aspirations of KONE as the company regards universal design as “a stamp of 

architectural excellence” and fulfilling the requirements set by users with a disability as a form of 

usability for all people (KONE, 2020b). Engaging people with disabilities in the study also concretised 

one of the company’s values, namely, care, which includes “embracing diversity and inclusion” 

(KONE, 2020c). 

In the first part of the user study, the participants tested the prototype. The prototype demonstrated 

different colours, lights and their movements. The changing colours were yellow, orange, red, violet, 

blue and green. The movements comprised various shapes from points to waves, which emerged and 

moved in different ways and directions. (Figure 1.)  

 

Figure 1. The different combinations of colours, lights and their movements. 

The objective was to understand how the participants perceived the different colour, light and 

movement combinations and how these made them feel. The participants were not informed about the 

properties of the prototype beforehand because their initial impressions were being sought. However, 

it was verified beforehand that the participants did not have any condition such as migraine or epilepsy 

that could be triggered by the bright lights.  

The participants were asked to enter the prototype and to think aloud. Two researchers observed and 

took notes while one researcher operated the prototype. Questions were also asked when the 

researchers wanted to understand why a participant had said something. After the initial impression, an 

interactive function was also added that allowed the participants to control the media surface using 

bodily gestures. The logic of this interactive function was not explained to the participants and some 

of them eventually needed to be given hints to help them use it. The aim was to understand how the 

participants perceived the interaction and how it made them feel. 

In the second part of the study, the users participated individually in a design game that has been 

organised by two researchers. The participants were initially asked about the places they visited most 

frequently and their everyday needs and wishes with regard to these places. The aim was to create a 

context for identifying challenges and finding solutions for them. The participants then ideated the 

contents they would like media surfaces to include and where they would like the surfaces to be 

located. Finally, the participants were asked whether they thought media surfaces should measure and 

collect data. The purpose of the session was to identify new user-inspired opportunities for media 

surfaces. Image cards with different themes representing various aspects of life were used as 

inspiration. These included technology, nature, politics, animals, emotions, relationships, food, 

activities, mobility, health and materials. The two researchers also asked questions and took notes. 

(Figure 2.) 
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Figure 2. The design game. 

The thinking aloud task was audio and video recorded and the design game was audio recorded. For 

their input, each participant received a gift card. The analysis of the gathered material was data driven. 

In this research paper, the InSCOPE project’s user study and its findings were examined from the 

perspective of the multisensory user experience, particularly its dimensions that extend beyond 

accessibility. The user study findings have also been used in another research paper2 by the other 

author of this paper but were approached from a different perspective: the role of experts by 

experience in corporate social sustainability and responsibility. In addition, a master’s thesis3 was 

written during the project. 

3 RESULTS 

The prototype engendered various kinds of associations in the participants, which influenced the user 

experience. The participants recalled places that the prototype resembled in their mind, and about 

which they also described their feelings.  

The first colour, light and movement combination showed white twinkling lights. The participants 

stated that it felt like they had entered a theatre, outer space, an observatory or were under a night sky 

(Figure 3). The association with a night sky also made the prototype feel spacious and one of the 

participants wondered whether it might help claustrophobia. 

 

 

Figure 3. The view associated with, for example, a night sky. 

As the colour, light and movement combinations changed (Figure 4), they also changed the 

associations they created. The blue colour was regarded as having a cold and calming effect, and as if 

having been underwater or underneath the sky, in an aquarium, an aeroplane or on top of a tall 

building. The red colour was regarded as warm, energetic and reminded the participants of partying, 

even being in a disco. The yellow colour was also regarded as warm but was associated with the sun, 

                                                      

 
2 Jacobson, S. (forthcoming), “Experts by Experience as Contributors to Research and Development in a 

Corporate Context”, UD2021 International conference on Universal Design, Aalto University, Espoo, 9–11 June 

2021. [Originally UD2020 but postponed due to COVID-19.] 

3 Lönnqvist, R. (2020), Development Directions for Interactive Media Surfaces in an Elevator Context, [MA 

thesis], Aalto University School of Arts, Design and Architecture. 
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summer, being on the beach and felt like looking through sunglasses. For one participant, it felt like 

being in a bowling alley, even though she could not explain why. The green colour was associated 

with Christmas and golf. One participant saw a grid under the green colour that made him think of 

safety glass and a public location. In addition to the colours, the moving lights created associations 

with the shapes of fish, for example. The prototype as a whole was further associated with a hotel, spa, 

amusement park, waves, raindrops, a moving rainbow, a light show and also something related to IT 

with wires. 

 

 

Figure 4. Different colour, light and movement combinations demonstrated by the prototype. 

The participants primarily regarded the prototype as being positive, although dark, and they also 

regarded it as being temperate, yet lively and even “cool”. It was only the zigzag movements of 

colours and lights that they thought might possibly cause dizziness. In fact, the personal assistant of 

one of the participants had to leave the prototype because he did not feel well. Overall, slower and 

upward or downward movements were regarded as more pleasant and relaxing than faster and lateral 

movements. The interactive part of the media surface was exciting, fun and playful and the 

participants thought it resembled drawing. One of the participants became almost mesmerised by it. 

With only one seeing eye, she closely followed how the prototype reacted to her hand movements. 

In addition to associations, the participants considered and, in the design game, also ideated, potential 

additional uses for the prototype and similar products. Some of their suggestions related to 

accessibility, for example, the possibility of recognising that a person uses an assistive product and 

informing them about an accessible route. Some other suggestions extended beyond accessibility. In 

particular, the interactive media surface was regarded as fun or a form of entertainment, a leisure 

activity, a means of channelling a person’s creativity, expressing feelings, enhancing well-being and 

also enabling social interaction and creating a sense of belonging.  

According to the participants, potential locations for interactive media surfaces, apart from elevators, 

could include various kinds of waiting areas and lobbies, for example, at airports or in hospitals and 

shopping centres. Because it was possible to interact with the surface without touching it, the 

participants considered it to be hygienic and particularly suitable from a healthcare perspective. When 

asked for feedback about developing the prototype, the participants proposed adding auditory features 

such as voice control. 

4 DISCUSSION AND CONCLUSIONS 

This exploratory research paper has discussed experiential product qualities and their effects on user 

experience. The focus has been on products that have accessible and assistive uses but may provide an 

ambiguous user experience. An elevator has been used as an example. Based on the findings of a 

preliminary user study, the paper has shown that experiential product qualities can result in a richer 

user experience in terms of various associations and applications that extend beyond accessibility and 

the original use.  

As they are inherently accessible, elevators are interesting products to examine with regard to the 

importance and potential of their experience-related qualities. Elevators are assistive by nature and for 

people with disabilities they may be the only way to move between floors. However, in order to 

provide a holistic and pleasurable user experience, other qualities are required. Elevators can function 

as an accessible basis for more experiential qualities that focus on, for example, excitement. 

Qualities related to user experience, particularly those qualities that offer multisensory stimuli, also 

influence accessibility. They enhance usability as they provide consistent information through the 

different senses. They also enhance experience by offering users qualities that extend beyond 

accessibility. Experiential qualities can transform accessible products into solutions in which 

accessibility is not their only, or even their primary, purpose, but without compromising usability.  
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Users who have varying abilities are able to detect the assistive product qualities that they need, while 

other users may not even register these qualities. Multisensory stimuli can be used in this kind of “on-

demand accessibility”. As described in the previous chapter, users with visual impairments, for 

example, can detect sound signals in their surroundings that tell them when to proceed and in which 

direction. For other users, such signals may not be noticed, or they may be designed to provide, for 

example, an aesthetic experience. Experiential qualities and multisensory stimuli in the environment 

can be used to create and enhance multiple dimensions of the user experience. 

With regard to elevators, experiential qualities can be used to turn the fear of claustrophobia, 

acrophobia and social situations into something positive by directing the user’s attention and providing 

other cues on which to focus. This user study suggests that adding qualities that enhance experience 

can lead to a solution that is more positively received. These qualities could help users make familiar 

associations and also suggest additional applications and locations for a product. This could all result 

in a richer user experience. This paper has focused on an elevator but also other accessible and 

assistive products are likely to benefit from adding experiential qualities. There is a myriad of 

possibilities for enhancing accessibility. However, assistive product qualities need to remain 

detectable to those users who are dependent on them.  

This has been a preliminary user study. The prototype was an early version and was only tested on 

four participants. However, because the prototype was incomplete, users’ feedback could be taken into 

consideration before the final design decisions were made. Regardless of the intention to include more 

multisensory qualities, the prototype ended up being dominated by visual qualities. This was due to 

technical and scheduling issues in a demanding external project with multiple operators and 

interdependencies. The participating users proposed that auditory and perhaps even olfactory qualities 

could also be considered. This illustrates the users’ contribution and the value of engaging them in the 

study. Further studies with diverse users will be needed in order to develop more advanced versions of 

the product.  
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