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must address issues pertaining to equality, diversity, 

and inclusion (Calver et al., 2023) to enable a wide 

cross-section of audience members to attend. Doing 

so imbues music festivals with the potential to posi-

tively influence inclusion across society (Duignan, 

2023) and reduce discrimination by stimulating 

understanding and empathy (Iannetta et al., 2023). 

However, during a period of rapid adoption of infor-

mation and communication technologies (ICT), 

music festivals face challenges facilitating access 

Introduction

Music festivals comprise concerts, featuring 

multiple performers, which are generally held out-

doors and last several days (Shuker, 2022). In 2022, 

over 6 million people attended UK music festivals 

(McLennan, 2023) where audience members can 

interact with performers and other fans (Brown & 

Knox, 2017). As businesses that engage with soci-

ety and stimulate social interaction, music festivals 
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for potential audience members who are d/Deaf, 

disabled, or neurodiverse (AMDDN), which are 

compounded by a paucity of research on the topic 

(Calver et al., 2023; Chen & Yu, 2024).

In 2020/2021, 16 million people in the UK expe-

rienced a physical or mental health condition or 

illness lasting 12 months or more (House of Com-

mons Library, 2022). A person who is disabled 

has “a physical or mental impairment that has a 

‘substantial’ and ‘long-term’ negative effect on 

(their) ability to do normal daily activities” (Equal-

ity Act, 2010, p. 6). The principal global cause of 

disability is neurodivergence (Feigin et al., 2020), 

which is defined as “Cognitive functioning that is 

not considered ‘typical’” (Exceptional Individuals, 

2023). In addition, over 5% of the world’s popula-

tion suffer from disabling hearing loss with hearing 

thresholds below 20 dB in both ears (World Health 

Organization, 2025) wherein d/Deafness is defined 

as profound hearing loss, causing little or no hear-

ing (World Health Organization, 2025). Accessibil-

ity to live events for AMDDN comprises “measures 

put in place to address participation” (Finkel et al., 

2019, p. 2).

While most accessibility measures enacted 

at music festivals are physical or systems based 

(Alvarado, 2022; Bossey, 2020), accessible ICT 

are increasingly being deployed to improve inclu-

sion (Bossey, 2022; Lazar et al., 2015). Music fes-

tivals are “critical sites” for understanding these 

processes (Holt, 2016. p. 276) because they form 

a central element of live music sector (McKay, 

2015). Experiences are cocreated by producers 

and attendees (Getz, 2018) and embedding this 

approach into event design can help address exclu-

sion. Cocreating accessible music festivals incor-

porates discussion of individual perceptions around 

access requirements.

It is impossible to understand the full impact of 

any music performance on society without exam-

ining the “nature, practices and cognitions” of the 

audience (Waddell & Williamon, 2022, p. 228). 

Perception varies between individuals as “an idea, 

a belief or an image you have as a result of how you 

see or understand something” (Oxford Advanced 

Learners Dictionary, 2024). Generally, audience 

perceptions of what constitutes a successful live 

performance at a music festival will be influenced 

by the degree to which it feels authentic (Girish & 

Ching-Fu, 2017). Authenticity concerns “the qual-

ity of being genuine or true” (Oxford Learners 

Dictionary, 2024) and is informed at music perfor-

mances by “producers, consumers, and selectors of 

music” (Askin & Mol, 2018, p. 181).

Accomplishing a sense of authenticity among 

audience members for live music events in an ICT-

enhanced music industry is important. Audience 

members respond to varied factors when consider-

ing the authenticity of a live performance, including 

the artist’s performance (Jaimangal-Jones, 2017), 

which can itself be influenced by real-time audience 

responses (Moelants et al., 2012; Radbourne et al., 

2016). Audiences may also respond to “extra musi-

cal” factors such as the architecture of the perfor-

mance space (S. O’Neill & Sloboda, 2017, p. 322) 

and consumer-to-consumer interaction (Sengoz 

et al., 2024). From a format perspective, it has been 

suggested that physical attendance may be more 

authentic than livestreamed attendance (Phillips & 

Krause, 2024) because the benefits of “immersion 

and a sense of community” may be harder to attain 

remotely (Hwang & Shaomian, 2022, p. 99).

In both colocated and remote/mediated perfor-

mances, “liveness” can be conceived of as a “bench-

mark of authenticity” (Bennett, 2021, p. 175) within 

a set of factors that influence audience perceptions 

of authenticity during live music performances 

(Bossey, 2023a). Therefore, adoption of acces-

sible ICT at music festivals may be influenced by 

the perceived “liveness” of the ICT augmentation 

to live music performances (Bossey, 2023a). Dur-

ing academic debate, a historical Oxford English 

Dictionary definition of liveness has been used, as 

“a performance, heard or watched at the time of its 

occurrence, as distinguished from one recorded on 

film, tape, etc.” (Auslander, 2008, 2012; Kim, 2017; 

Bossey, 2023a). Over time, the scope of the term has 

broadened to incorporate “virtual liveness” (Sanden, 

2013, p. 11), primarily related to audio and visual 

senses and “liveness 4.0” (Bossey, 2023b, p. 130) 

incorporating the senses of balance, heat, perception 

of body awareness, smell, taste, and touch.

Responding to the six-step scale development 

process designed by Gehlbach and Brinkworth 

(2011) this research builds on pretesting of three 

scales of perceptions of liveness in performances 

at, or emanating from, music festivals by Bossey 

(2023a). The resulting pilot scales explored 
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attendee’s perceptions of authenticity pertaining to 

liveness across formats, audience sizes, and audi-

ence viewpoints for live performances. Because 

the original pilot covered general augmentations, 

Bossey (2023a) identified potential for developing 

a separate scale that explicitly focused on ICT aug-

mentations intended to enhance accessibility for 

AMDDN. This recommendation implies the need 

for a discrete, more contextualized, scale focusing 

on completely different augmentations to earlier 

work. Therefore, this new research addresses the 

thesis that: A liveness scale can be developed to 

measure audience perceptions of augmented per-

formances designed to increase accessibility for 

AMDDN on site at music festivals. Following a lit-

erature review, engagement with the population of 

interest, item development, and expert validation, 

a prepilot test took place. Thereafter, pilot itera-

tions were trialed at five music festivals, before 

additional focus group and expert input informed 

a final scale.

Literature Review

ICT-Enhanced Performances and AMDDN

The term ICT incorporates a variety of resources 

or means “to transmit, store, create, share or 

exchange information” UNESCO (2019, p. 1). 

Increasing usage of ICT has radically changed all 

contexts within which music is distributed and con-

sumed (Maaso, 2018) while driving new business 

models for the live music industry incorporating 

blended live and mediatized experiences (Connock, 

2024; Nilsson, 2020). ICT is already changing 

audience expectations of music, while high rates of 

adoption of ICT are likely to grow further in rela-

tion to live music (Frenneaux & Bennett, 2021; 

Kjus & Danielsen, 2016). The consumer innova-

tion decision process can be used to consider adop-

tion of ICT augmentations and incorporates early 

stages of consumer “acceptance” or “resistance” 

(Nabih et al., 1997, p. 190) and active “rejection” 

(Kleijnen et al., 2009, p. 345). Rejection of ICT at 

music festivals can emanate from both consumers 

and “producers/selectors” (Askin & Mol, 2018, 

p. 168), with, for example, some music festivals 

introducing “no-phones policies” (Oltermann, 

2024). Contextual considerations are important to 

event experiences (Rust, 2020) so music festivals 

need to respond to a wide range of access needs 

to become fully accessible (Youth Music, 2024). 

Existent and future ICT augmentations have great 

potential to increase accessibility at music festivals 

for AMDDN.

Inevitably, variations in personal levels of hear-

ing loss can alter the experience of live music for 

people who are d/Deaf or hearing-impaired (Brit-

ish Deaf News, 2020) although d/Deafness can 

increasingly be mitigated to some extent by ICT 

(Jensen et al., 2023). Established examples of this 

include closed captions providing time synchro-

nized text (Mahoney, 2023) and hearing loops sup-

plying wireless signals to hearing aids (Hearing 

Link Services, 2023). More recent developments 

include real time subtitles sent to an individual’s 

mobile device at an event (XRAI Glass, 2024) and 

haptic interventions that enable d/Deaf audiences 

to feel musical performances (Robertson et  al., 

2015). For example, providing 5G-enabled Music: 

Notimpossible haptic suits at Mighty Hoopla Festi-

val (Vodaphone, 2022).

Music is an “essential part of life” for many 

people who are blind or partially sighted (Royal 

National Institute of Blind People, 2024). Their 

access to live music festival performances could 

be improved through live audio description, a 

commentary for people who are blind or visu-

ally impaired utilizing headphones provided by 

the venue (Audio Description Association, 2024) 

or through streaming platforms (Tamasauskas, 

2023). Neurological conditions can stimulate feel-

ings of anxiety, so augmentations for AMDDN at 

music festivals include sensory calm spaces that 

provide sound, texture, and visual stimulation, to 

help manage the heightened senses and emotions 

of live events (Access All Areas, 2024). Tailored 

music events specifically designed to appeal to 

people who are neurodivergent are also emerging 

(Konemann, 2024).

Liveness

The value of “liveness” in music performance 

needs further investigation (Phillips & Krause, 

2024). Academics studying liveness have adopted 

opposing ideological stances. Phelan (1993), Dixon 

et  al. (2015), Fischer-Lichte (2008), and Long 
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(2016) contended that a performance can only be 

considered live at the time and physical location 

it occurs, during a shared meeting between artist 

and fan (Tsangaris, 2020). This idea of “classic 

liveness” rejects ICT augmentation and can still 

be detected among audiences for music festivals 

(Bossey, 2019) and within music venues (Behr 

et al., 2016). However, an opposing position, that 

ICT has altered the conventions of live perfor-

mance (Bennett, 2015), draws on Couldry (2004) 

and Auslander (2008) to reject classic liveness. 

Auslander (2012) stated that liveness does not rely 

upon “either the presence of living human beings 

before each other or physical and temporal relation-

ships” (p. 6). This position disconnected the physi-

cal and/or time-based colocation of a musical artist 

with their audience from the liveness of a media-

tized performance and was supported by Sanden 

(2013) and Meyer-Dinkgraäfe (2015). Further-

more, in removing the necessity of human perform-

ers, Auslander and others introduce the idea that a 

range of nonliving performers could deliver “live” 

performances. Ranging from holograms of dead 

musicians (Forbes, 2021) to Vocaloid performers at 

on-site music festivals (Michaud, 2022) and avatars 

performing in Second Life (Collins, 2013), these 

new formats prompt audiences to reimagine their 

perspectives of liveness (Gagen & Cook, 2016).

It is “not surprising” that liveness attains new 

characteristics (Van Es, 2017, p. 18), which in turn 

drive new perceptions of liveness from audiences 

with, for example, attitudes towards liveness online 

changing during the COVID19 pandemic (Kanga, 

2022). Furthermore, liveness more broadly “con-

tinues to expand, mediated by new technology” 

(Keith et al., 2014, p. 237), which has the potential 

“to subvert the perception of liveness altogether” 

(Sanden, 2019, p. 178). Concepts of “virtual liv-

eness” (Sanden, 2019, p. 180) and “liveness 4.0” 

(Bossey, 2023b, p. 130) have extended the argu-

ment in favor of liveness within mediatized music 

content to incorporate ICT augmentation targeting 

the full range of human senses. These concepts 

implicitly acknowledge that audiences at live music 

performances increasingly inhabit a “mixed world” 

comprising geographically colocated and medi-

ated on and off stage experiences. Herein, audience 

members will likely cocreate these new environ-

ments by responding positively to performances 

they perceive to be “genuine” (Maxwell Keller, 

2023) and/or negatively to formats where they do 

not feel authentically “present” (Dixon et al., 2015, 

p. 101). Furthermore, “there is no reason to believe 

that this intermingling of live and mediated forms 

will decrease in the years to come” (Danielsen & 

Kjus, 2019, p. 729), perhaps diminishing individual 

human bodies to mere “experience machines” con-

trolled by others for profit (Vlachos, 2023). Given 

rapid changes in ICT augmentation of event experi-

ences, academic exploration of liveness relating to 

live music will likely grow.

Within academic study, perceptions of liveness 

need to be “contextualized rather than generalized” 

(Anderton & Pisfil, 2021, p. 5) to draw meaningful 

conclusions as to their relevance to performers or 

audiences. For some performers at music festivals, 

this might involve using specific technologies, 

such as audio-visual interactive systems (Waite, 

2019) within performances. This could be achieved 

for audiences by, for example, considering “voca-

loid liveness” (Karki, 2021, p. 137) or holographic 

performances from dead musicians, where “live-

ness and deadness can be mutually compatible” 

(Forbes, 2021, p. 166). Furthermore, relative audi-

ence responses to liveness in relation to different 

forms of ICT augmentation represent fertile ground 

for further exploration (Matthews & Nairn, 2023). 

Music festival organizers could make informed 

decisions regarding the potential deployment of 

ICT-enhanced format innovations at their music 

festivals based on understanding perceptions of liv-

eness relating to their specific market segment. It 

follows that the same approach could be adopted 

to try to understand the likely uptake of ICT aug-

mentations designed to increase accessibility at any 

given music festival, wherein liveness scales could 

be used to measure perceptions in AMDDN.

Scale Development and Music-Based Comparators

A variety of approaches to scale development 

processes have been described by academics, 

including Churchill and Peter (1984), Boateng 

et al. (2018), and Gehlbach and Brinkworth (2011). 

The latter process consists of six steps: First, a 

literature review to contextualize and define the 

construct in relation to literature and identify any 

existing measures or related constructs that could 
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be relevant. Second, interviews and focus groups 

need to be held with the population of interest. 

These will help align the initial construct with the 

likely terminology, categorization, and/or con-

textual understanding of proposed sample groups 

of respondents. Third, synthesizing the literature 

review with interview/focus group data to resolve 

any emergent disparities between respondent and 

academic understanding of the construct while 

informing the development of indicators for the 

construct. Fourth, developing items that are both 

meaningful to likely respondents and adequately 

represent the proposed indicators. Fifth, expert 

academic validation from authorities in the field to 

identify any significant omitted indicators, estab-

lish the construct relevance of individual items and 

provide information on the clarity, language com-

plexity, and other potential issues around individual 

items. Penultimately, cognitive pilot testing, whilst 

this generally necessitates interviews with potential 

respondents, individual approaches differ. Finally, 

pilot testing which addresses any items that remain 

problematic using data from a larger sample.

Shorter scales are considered more efficient, so 

determining the number of items is an important 

consideration. Having established an item pool, 

ideally at least twice as long as the desired scale, 

several iterations of pilot testing will be required 

to arrive at a core group of items (Gehlbach & 

Brinkworth, 2011). Final items must correlate 

with each other while contributing significantly 

to the final construct and being internally consis-

tent (Boateng et  al., 2018). Items should be inof-

fensive, avoid bias, and function well for a sample 

drawn from the population of interest (Gehlbach & 

Brinkworth, 2011). While sample size will be con-

strained by circumstances, once devised, to ensure 

reliability, scales must contain at least 10 responses 

per item, with 5-point Likert scales recommended 

for unipolar items (Boateng et al., 2018).

It is essential to ensure information regarding 

live music performances is available in accessible 

formats (Castle et al., 2022). Designing for acces-

sibility requires the use of “plain English,” which 

is particularly important for users who are d/Deaf 

or hard of hearing (Pun, 2016). Artificial termi-

nology that attempts to avoid common words or 

phrases may not be helpful in this context (Dis-

abled Solicitors Network, 2024), although concise 

items are easier to understand (Churchill & Peter, 

1984). Pictorial and symbolic visual supports have 

been proven to remove barriers to accessing knowl-

edge for children with disabilities (Foster-Cohen & 

Mirfin-Veitch, 2017).

A comparator “Event Experience Scale” was 

identified that measures general event experiences 

and comprises dimensions of “affective engage-

ment, cognitive engagement, physical engagement 

and experiencing newness” (Geus et  al., 2015, 

p. 274). The scale has been used in subsequent stud-

ies including Richards (2020) who considered seven 

international events to detect generic dimensions 

of event experience. While this 18-item scale was 

devised to cover events and experiences, includ-

ing those within festival settings, it predominantly 

considers physical events and does not specifically 

incorporate the concepts of liveness or accessibility.

The comparator “Live Music Motivation Scale” 

(Mulder & Hitters, 2021, p. 360) measures 17 moti-

vations to attend physical live music performances 

and explores differences between concert and fes-

tival motivations but does not relate to perceptions 

of liveness. The “Social Experience of a Concert 

Scales” (K. O’Neill & Egermann, 2022) measures 

the social experience of a Western art music con-

cert, but not liveness. More generally, the “Music 

Experience Questionnaire” (Werner et  al., 2006, 

p. 331) considered aspects of everyday experiences 

of music that extend far beyond attendance at music 

festivals and do not include accessibility or liveness. 

More recently, Yang (2023) explored the audience 

experience for online concerts. Furthermore, sev-

eral psychometric scales relating to music have been 

developed, for example to identify individuals with 

strong emotional responses to music (Sandstrom & 

Russo, 2013) or consider the benefits of listening to 

music (Groarke & Hagan, 2020) and for use in lis-

tening experiments across music psychology (Senn 

et al., 2023); however, these are not directly measur-

ing experiences at music festivals. Overall, no com-

parators were identified measuring perceptions of 

liveness during augmented performances designed 

to increase accessibility at music festivals.

Methodology

The research focused on live music festivals 

and adapted the Gehlbach and Brinkworth (2011) 
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scale development process, to enable an iterative 

approach where some steps were repeated. The 

principal investigator’s prior knowledge of the 

live music industry, alongside a literature review, 

enabled an abductive approach. Hereby, ICT 

augmentations for AMDDN, liveness, and scale 

development/comparators were constructed as a 

conceptual framework. Falmouth University insti-

tutional research ethics processes were used to 

approve the research. Identified limitations of the 

research are the relatively small number of both 

music festivals and respondents in each cohort, 

while the scope for considering perceptions of liv-

eness was restricted to augmentations designed to 

increase accessibility for AMDDN.

Initial scale development (Boateng et  al., 

2018) comprised preliminary item development, 

informed by a literature review to identify existing 

measures and related constructs, alongside consid-

eration of the audience viewpoints scale (Bossey, 

2023c). Engagement with accessibility specialists 

supported domain identification and consideration 

of content validity. While academics disagree over 

the nature of constructs (Weber, 2021) the underly-

ing definition utilized herein is “properties in gen-

eral of a class of things in the real world” (Bunge, 

1977, p. 116). Thereafter, academic feedback was 

obtained to crystalize understanding of the con-

struct and inform indicator development. This 

enabled the creation of an initial pretest liveness 

scale (see Table 1) to test a pool of 11 items, using 

a 5-point Likert scale embedded in a structured 

online e-mail questionnaire on Microsoft Forms. 

This quantitative approach was used to provide 

breath of information from a range of respondents 

(Muijs, 2011). Aligning with Boateng et al. (2018) 

a 5-point Likert scale was adopted using headings 

of strongly agree, agree, neutral, disagree, and 

strongly disagree. Outcomes can be coded with 

agreement corresponding to “acceptance” and 

disagreement corresponding to “resistance” using 

Nabih et  al.’s (1977) conceptual framework of 

innovation responses.

The phrase “an authentic ‘live’ music perfor-

mance” was initially adopted, in acknowledgment 

that “liveness” is not a commonly understood term. 

All iterations of the scale contained closed, quan-

titative questions. These questions related to age, 

gender, d/Deafness/hearing impairment and asked 

about the predominant reason for attending music 

festivals. Here, respondents indicated whether they 

attend as a paying audience member, as part of their 

job, or whether they do not attend live music per-

formances. This approach was designed to facili-

tate a recoding exercise responding to Askin and 

Mol (2018). Respondents self-identifying as paying 

audience members can be coded as “consumers” 

and those attending for work correspond to “pro-

ducers/selectors,” while respondents not attending 

music festivals are coded as “neither.”

Pretesting occurred during music performances 

programmed by the Live Audience Accessibility & 

Augmentation (LAAA) Project at Falmouth Uni-

versity in May 2023. LAAA installed the BEAT 

BLOCKS “multi-sensory interactive flooring sys-

tem” (Beat Blocks, 2022) to generate audience 

Table 1

Pretest Scale Questions

Please indicate the extent to which you feel the following perspective of a performance at a music festival would represent an 

authentic “live” music experience.

Experiencing the performance on site, in real time, without augmentation

Experiencing the performance on site through a handheld device

Experiencing the performance on a big video screen on-site

Experiencing the performance while accessing immersive subtitles on a big video screen on-site

Experiencing the performance on site while utilizing hearing loops through your hearing aid

Experiencing the performance on site while standing on an interactive haptic flooring system which transforms sound into felt 

vibration

Experiencing the performance on site while wearing an interactive haptic vest which transforms sound into felt vibration

Experiencing the performance on site, in real time, without augmentation while talking to friends

Experiencing a live stream of the performance remotely at a cinema

Experiencing a live stream of the performance remotely at home with friends

Experiencing a live stream of the performance remotely at home alone
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experiences of a haptic dance floor (Bossey, 2023c). 

Student volunteers supported data collection during 

live performances using clipboards featuring infor-

mation about the research including a QR code that 

linked directly to the online questionnaire. Poste-

vent, volunteers provided reflective verbal feed-

back regarding the research process generally and 

respondent comments regarding the scale, which 

was collated by the primary investigator. Results 

from this respondent feedback, alongside addi-

tional reaction from research assistants and two 

expert reviewers, was used to recheck language/

understanding and inform three phases of pilot 

testing.

Phase One. An initial pilot scale (see Table 2) 

was deployed to collect empirical evidence at 

Boomtown Fair (BF) music festival in August 2023 

and the Deaf Rave Festival (DRF) in October 2023. 

Attendees at both events were offered the oppor-

tunity to wear a Woojer Vest 3, which vibrates 

“precise frequencies throughout your entire body” 

(Woojer 2024) during a DJ and MC performance by 

Deaf Rave, a music production company support-

ing d/Deaf, hearing, and disabled performers (Deaf 

Rave, 2024). Results and researcher/respondent 

feedback were collated to inform on-going devel-

opment of the scale. Furthermore, to test potential 

outcomes, all responses obtained during this phase 

were tested to ascertain asymptotic significance 

(p  value) using nonparametric chi-square testing 

with SPSS and assuming a null hypothesis that all 

categories would be equal.

Phase Two. A revised second pilot scale was 

deployed in May 2024 at Cheltenham Jazz Festi-

val (CJF) (see Table 3) during the Live Audience 

Accessibility & Augmentation 2 Beat Blocks 

(LAAA2BB) project. LAAA2BB measured audi-

ence and policy maker perceptions of the BEAT 

BLOCKS haptic dance floor, which was designed 

to facilitate accessibility for audiences with 

Table 2

Initial Pilot Scale Questions

Please indicate the extent to which you feel the following on-site perspective of a music performance at a music festival 

represents an authentic “live” event.

Experiencing the performance without augmentation

Experiencing the performance with sign language interpretation

Experiencing the performance while accessing immersive subtitles on a big video screen

Experiencing the performance while utilizing hearing loops through a hearing aid

Experiencing the performance while standing on an interactive haptic flooring system which transforms sound into felt 

vibration

Experiencing the performance while wearing an interactive haptic vest which transforms sound into felt vibration

Table 3

Second Pilot Scale Questions

Please indicate the extent to which you feel the following on-site perspective of a music performance at a music festival feels 

‘live’ (if a question does not apply to you, please leave your answer blank)

Experiencing the performance without augmentation

Experiencing the performance by watching a big video screen on/near the stage

Experiencing the performance with sign language interpretation

Experiencing the performance while accessing immersive subtitles on a big video screen

Experiencing the performance while watching/filming through a mobile device

Experiencing the performance augmented with instant real time subtitles on your mobile device

Experiencing the performance while utilizing hearing loops through a hearing aid

Experiencing the performance while standing on an interactive haptic flooring system which transforms sound into felt 

vibration

Experiencing the performance on-site while wearing an interactive haptic vest which transforms sound into felt vibration
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impairments (Beat Blocks, 2022). Feedback was 

sought from experts in the field and students who 

contributed to this field research, to enable item 

refinement.

Phase Three. A further revised third pilot scale 

(see Table 4) was deployed for field research at 

additional LAAA2BB installations at Meltdown 

Festival (MF) on London Southbank and Tropical 

Pressure Festival (TPF) in Cornwall during Sum-

mer 2024. This fourth iteration of the liveness scale 

was tested using an additional clarity scale that 

was completed by respondents who had already 

filled in the liveness scale. Respondents were asked 

to rate how comprehensible each item was, from 

not at all, slightly, somewhat, quite, and extremely 

understandable.

Phase Four. A final fourth pilot scale (see 

Table 5) was tested with two off-site focus groups. 

This enabled further reflection which informed 

the production of the final version of the proposed 

scale (see Fig. 1).

Results

The literature review of existing measures and 

related constructs identified a gap in direct com-

parators. Taking the audience viewpoints scale 

(Bossey, 2023a) as a starting point, synthesization 

of the literature review with focus group data was 

carried out. Input to an expert reference panel from 

the population of interest informed domain iden-

tification alongside consideration of indicators, 

leading to the addition of four new items. Specific 

accessible ICT-enhanced formats were introduced 

comprising immersive subtitles, hearing loops, 

haptic flooring, and haptic vests. In alignment with 

Bunge (1977), the proposed construct for the scale 

was the liveness of ICT augmentations to musical 

performances.

Expert academic validation was obtained from 

six colleagues, based across four universities, to 

further develop both construct and indicators. Key 

feedback included that all the questions: “explicitly 

foreground the notion of ‘visuals’ (watching/view-

point) in the proposition/perspective through which 

the relative level of ‘liveness’ is considered. (Per-

haps) consider questions that do not place the pri-

macy of the experience to the visual either through 

the question itself or the language used” (Academic 

1). This observation was addressed by replacing the 

term “watching” with “experiencing.” Furthermore, 

Academics 2 and 3 noted that “music venues and 

music festivals, as settings generate very different 

experiences” and so a proposed amendment to site 

both settings was removed. Academic 4 observed 

that watching/filming in question (b) “feel like 

two questions/experiences,” questioned the video 

screen “at the side of the stage” in question (c), and 

noted the need to clarify what haptic technologies 

Table 4

Third Pilot Scale Questions

My on-site experience during a music performance feels 

‘live’ . . . (if a question does not apply to you, please leave 

your answer blank)

Without using additional technology

Watching/filming through my mobile device

Watching on a big video screen on/near the stage

Accessing immersive subtitles on a big video screen

Accessing real time subtitles on my mobile device

Accessing sign language interpretation

Accessing sign language interpretation on a big video 

screen

Utilizing hearing loops through my hearing aid

Standing/sitting on an interactive haptic flooring system 

which transforms sound into felt vibration

Wearing an interactive haptic vest which transforms sound 

into felt vibration

Table 5

Fourth Pilot Scale Questions

My experience of a music performance as it occurs at a 

music festival, feels “live?. . . 

Without using any additional technology

Watching it on a big video screen

Accessing immersive subtitles on a big video screen

Accessing sign language interpretation

Accessing sign language interpretation on a big video 

screen

Filming it using my mobile device

Watching it on another audience member’s mobile device

Accessing real time subtitles on my mobile device

Accessing hearing loops through my hearing aid

Using an interactive haptic flooring system which trans-

forms sound into felt vibration

Wearing an interactive haptic vest which transforms sound 

into felt vibration
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Figure 1. Final liveness scale questions.
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do. In response the terminology used relating 

to handheld devices, video screens, and haptics 

was changed. Academic 5 questioned responses 

to scenarios that “do not apply to me” and asked 

whether there is scope to add to add “don’t know/

not applicable” as an option. This did not feel pos-

sible within the format of a Likert scale for LAAA, 

so was listed for future reference. Academic 6 did 

not suggest any additional changes to those already 

made by others. Finally, the format of the Microsoft 

forms questionnaire was revised by incorporating 

individual questions for each item instead of one 

table for the whole Likert scale, to facilitate a better 

experience for mobile devise users.

Pretesting 

Unfortunately, response rates at the initial LAAA 

Project were conversely affected by lower than 

expected audience numbers at one performance 

due to stringent security surrounding a royal visit 

to LAAA. In total 76 completed liveness question-

naires were collected, from which 69 respondents 

agreed to their inclusion in the research. Of these 

respondents, 17 were under age 20, 29 were aged 

20–29, 9 aged 30–39, 9 aged 40–49, 3 aged 50–59, 

and 2 aged 60 and over. Furthermore, 34 were 

male, 34 female, 0 nonbinary, 1 gender fluid, and 0 

preferred not to say; 17 respondents self-identified 

as d/Deaf or hearing impaired. Using Askin and 

Mol (2018), 35 respondents were coded as attend-

ing live music events as “consumers,” 24 as “pro-

ducers/selectors,” and 10 as “neither.” No further 

testing was attempted because the overall sample 

size was under 100.

Reflective feedback from student volunteers 

was informed by respondent comments, collected 

to revisit language/understanding. This included 

a strong sense that some questions were overly 

complicated/“too academic” to complete in a live 

music environment. Furthermore, some respon-

dents said there were too many items to consider 

during a live event and others questioned the inclu-

sion of items that related to remote live streaming 

formats and/or that did not specifically address 

accessibility. Additionally, the item relating to 

“experiencing the performance on-site, in real time, 

without augmentation while talking to friends” was 

noted as being both complicated to understand and 

potentially something of a “red herring.” Research 

assistants reported challenges to the completion 

of the form that related to the sole use of a digi-

tal questionnaire. These included the low strength 

of broadband signals on site and a tendency for 

attendees to say they would complete the question-

naire later, against limited evidence of this actually 

happening postevent.

Taking these findings into account, the focus of 

the next iteration of the scale was tightened to on-

site items. This was stated in the overarching Likert 

scale question, to help simplify the remaining items. 

Other item wordings were reviewed for simplicity, 

to improve understanding. The overall number of 

items was reduced from 11 to 6 and items relating 

to “talking to friends” and “experiencing the per-

formance on site through a handheld device” were 

removed entirely. Sign language interpretation was 

added as an indicator for the construct (although 

levels of ICT augmentation were not specified). 

Consequently, all but one remaining item focused 

on specific augmentations designed to address 

accessibility. Finally, an expert in accessibility 

was consulted and paper versions of the question-

naire were developed to provide an alternative to a 

Microsoft forms version in case of poor broadband 

reception.

Phase One

In total 141 respondents completed liveness 

questionnaires during this first iteration of pilot 

testing, with 54 from BF and 87 from the DRF. 

However, 14 respondents did not agree to take part 

in the research and were removed from analysis. Of 

the remaining 127 respondents, 16 were under age 

20, 57 aged 20–29, 21 aged 30–39, 18 aged 40–49, 

12 aged 50–59, and 2 aged 60 and over. By gen-

der, 60 respondents were male, 64 female, 4 non-

binary, 0 gender fluid, and 1 preferred not to say; 

63 respondents considered themselves d/Deaf or 

hearing impaired, 47 considered themselves to be 

disabled, and 37 considered themselves as neuro-

divergent. Using coding by Askin and Mol (2018), 

88 respondents attended as “consumers,” 24 as 

“producers/selectors,” and 10 as “neither.” All 127 

sets of responses were tested for goodness of fit, 

with each scoring under 0.05 to confirm statistical 

significance.
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Detailed analysis of the responses obtained 

against individual items will be considered under 

separate research into haptic vests. Generally, high 

levels of consumer innovation acceptance (Nabih 

et  al., 1997) were identified around potential for 

haptic technology to improve appreciation of the 

musical performance, senses of access, inclusion, 

and belonging/community. Over 85% of respon-

dents accepted haptic vests offer authentic “live” 

music experiences and 81% of respondents that 

provision of haptic vests would positively influ-

ence their attendance at future music festivals. 

Overall, the proposition that haptic technologies 

could enhance perceptions of liveness for some 

attendees was supported, as was the paradigm of 

“liveness 4.0” (Bossey, 2023b).

Carrying out field research in the crowded, 

noisy environments of both music festivals proved 

challenging and providing the researchers with 

ear protection further reduced their ability to hear 

respondents. While BSL translation was supplied 

within the team at the DRF, usage was compli-

cated by the dark and very busy nature of the event, 

making BSL communication harder. Therefore, 

the need to request a quiet space for attendees to 

complete questionnaires during field research was 

identified.

Additional expert feedback identified concerns 

that foundational augmentations were missing 

from the scale, so items relating to “watching a 

big video screen” and “watching/filming through 

a mobile device” were reinstalled. A missing indi-

cator/item around using instant real-time subtitles 

through mobile devices was identified and added. 

The wording for the six items was deemed to be 

sufficient; however, the term “represents an authen-

tic ‘live’ event” was identified as being overly com-

plex and was recommended to be replaced with 

“feels ‘live.’”

Phase Two

A small cohort of 15 respondents completed a 

paper version of the revised iteration of the scale 

at CJF. While all respondents agreed to take part in 

the research, the size of the cohort precluded fur-

ther testing of potential outcomes from this version 

of the scale. Nevertheless, feedback was obtained 

from academics, experts from the population of 

interest, and students collecting the data to enable 

further simplification of the items and check for 

omissions. Specifically, this pertained to the contin-

ued use of academic language featuring relatively 

complex terms including “the extent to which,” 

“on-site perspective,” and “without augmentation.” 

Because this terminology proved challenging for 

respondents, it was removed from the next iteration 

of pilot testing. Items were shortened where pos-

sible and their order was amended to a more logical 

sequence. Additional feedback identified the desir-

ability of providing visual prompts for each ques-

tion, although it was not possible to generate these 

in time for phase three.

Phase Three

Two cohorts comprising 20 respondents from 

MF and 30 from TPF completed the third iteration 

of pilot testing. It was decided not to analyze these 

responses. However, a further 25 cognitive pilot test-

ing clarity responses were also obtained during this 

phase, comprising 14 from MF and 11 from TPF. 

These were analyzed against percentage responses 

for “not understandable/understandable” groupings, 

which showed the clearest items related to “without 

using additional technology” and “an interactive 

haptic flooring system.” The least clear item was 

“accessing sign language interpretation on a big 

video screen” while the lowest responses related to 

hearing loops and haptic vests. In additional written 

comments, it was noted that contributory factors to 

augmented live experiences include the size of video 

screens and approach of BSL signers. There was one 

interesting request for a specific form for carers. Sev-

eral respondents did not feel that an item applied to 

them so left it blank and added an explanatory note. 

Therefore, the (earlier) suggestion from academic 

reviewers to adopt an additional “does not apply” 

column was adopted for future questionnaires.

Despite being requested, no quiet room was pro-

vided at MF to complete the cognitive pilot test-

ing and this made collecting data in the middle of 

a noisy and crowded venue particularly difficult. 

This was addressed at TPF where provision of a 

quiet space coincided with an increase in positive 

responses to the clarity responses. Feedback from 

field researchers and respondents at both festivals 

underlined the importance of this provision.
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Final Iterations

Following additional expert validation, a fifth 

iteration was devised and piloted with a sample of 

12 respondents in two focus groups (see Table 5). 

Items were reordered and, in some cases, reworded. 

The item “watching/filming through my mobile 

device” was divided into two separate items. The 

qualification “on/near the stage” was deemed 

superfluous and removed from the item “watching 

on a big video screen.” Using the Likert scale, very 

low levels of disagreement were measured for the 

prompt “this question feels understandable to me,” 

with only three items registering any disagreement: 

“Without using any additional technology” (10%), 

“accessing immersive subtitles on a big video 

screen” (10%), and “accessing sign language inter-

pretation” (10%).

Discussion within the focus groups identified a 

need to reword the overarching question to replace 

the term “as it occurs at . . .” with “as it happened 

during. . . .” The term “watching” was identified 

as being easier to comprehend for items relating to 

video screens, so two items were amended. Item 

four was further amended to “watching sign lan-

guage interpretation without using technology” 

to clarify the lack of augmentation. An additional 

round of validation occurred with two experts in 

accessibility, which identified the need to separate 

“audio description through infrared headsets” from 

the more general “hearing loops” items and reiter-

ated the desirability of visual prompts. Thereafter, 

a final iteration was produced containing 12 items 

with associated visual icons. Inspired by Hidden Dis-

abilities Sunflower (https://hdsunflower.com/uk/), 

nine new icons were designed to complement three 

appropriate existing icons and added to the final 

scale (see Fig. 1).

Discussion

Gehlbach and Brinkworth (2011) anticipated 

their scale development process would be modi-

fied by other academics and acknowledged vary-

ing approaches to cognitive pilot testing. Running 

several iterations of the scale development steps 

(Gehlbach & Brinkworth, 2011) supported a reflec-

tive approach. Recognizing the need to contextu-

alize perceptions of liveness (Anderton & Pisfil, 

2021), significantly adapting a generalized live-

ness scale (Bossey, 2023a) enabled learning from 

previous pilot testing to be applied to the first 

three steps. Obtaining feedback from accessibil-

ity experts, while rejecting an entirely interview-

centric approach to cognitive pilot testing enabled a 

“best practice” process of co-design with AMDDN 

(Getz, 2018). Redesigning and replacing items dur-

ing pilot testing acknowledged speed and extent of 

change/adoption of ICT by music festivals (Maaso, 

2018). Adopting three phases of pilot testing 

acknowledged the importance of contexts (Rust, 

2020) and helped mitigate challenging field-testing 

environments. Key issues during scale develop-

ment included using “plain,” accessible English, 

the overall number of items, potential for visual 

prompts, and on-site challenges to field research.

Following feedback regarding clarity of lan-

guage, an iterative approach to tweaking item 

wording responded to the importance of using 

“plain” English (Pun, 2016). Potential issues with 

accessible terminology involving the term “watch-

ing” and concept of “viewpoints” were identified 

during academic validation. These appeared valid 

and were addressed during pretesting and at the first 

stage of pilot testing. However, respondent feed-

back identified issues around understanding linked 

to alternative terminology (accessing) so the term 

“watching” was reinstated in Phase Two and more 

significantly in the final iteration. These amend-

ments acknowledge that watching is the most com-

mon terminology relating to using screen-based 

media and may avoid utilizing a form of artificial 

terminology (Disabled Solicitors Network, 2024).

Because scales with lower numbers of items are 

more efficient (Gehlbach & Brinkworth, 2011) and 

acknowledging the context for field research, the 

initial intention was to develop a final scale com-

prising 6 items from a pool of 11 potential items to 

align with Gehlbach and Brinkworth (2011). How-

ever, during the pilot phases iterative feedback led 

to two new items being added, two earlier items 

returned, and two decoupled. Furthermore, items 

were reordered to ensure flow and consistency 

(Boateng et  al., 2018). The final scale contains 

12 items from an item pool of 17 potential items, 

less than double the scale. Although this does not 

comply with Gehlbach and Brinkworth (2011), two 

other items were prediscounted from the earlier 

https://hdsunflower.com/uk/
https://hdsunflower.com/uk/
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audience viewpoints scale (Bossey, 2023a), which 

may offer some mitigation.

There are no visual prompts in comparators the 

Event Experience Scale (Geus et al., 2015), the Live 

Music Motivation Scale (Mulder & Hitters, 2021), 

the Social Experience of a Concert Scales (K. 

O’Neill & Egermann, 2022), or the Music Experi-

ence Questionnaire (Werner et al., 2006). However, 

both interviews/focus groups with the population 

of interest and expert validation identified the pos-

sible benefits of adding visual terminology to each 

item. Therefore, in alignment with Foster-Cohen 

and Mirfin-Veitch (2017), symbolic visual supports 

have been designed to support the final iteration of 

the scale. It is hoped this might encourage similar 

approaches to increasing accessibility (Castle et al., 

2022) in documentation relating to live music.

The identified on-site challenges to field research 

at music festivals prompted questions regarding the 

feasibility of collecting questionnaire-based data 

and explored whether qualitative methods might be 

useful in future research projects. For example, par-

ticipatory research approaches can be effective for 

social research to understand the lived experience of 

AMDDN (Bergold & Thomas, 2012). However, the 

liveness scale is not solely designed for use on site 

at music festivals and can be effectively deployed 

in other contexts in response to the likely growth 

in ICT augmentation of live music (Frenneaux & 

Bennett, 2021; Kjus & Danielsen, 2016).

Results suggest that the final liveness scale can 

be used to reliably measure attendee perceptions of 

liveness at music festivals. The ability to measure 

audience cognitions in this way is intended to help 

address the lack of research into accessibility (Calver 

et al., 2023; Chen & Yu, 2024) by providing an addi-

tional research tool. Scale usage by researchers could 

help generate social impact (Waddell & Williamon, 

2022) by verifying perceptions of liveness regarding 

specific augmentations from the community of inter-

est. This could help drive uptake of accessible ICT at 

music festivals, enhancing their capacity to positively 

influence inclusion (Duignan, 2023) and build under-

standing (Iannetta et al., 2023) across society.

Conclusion

Responding to Bossey (2023a), a liveness scale 

was produced to specifically consider on-site 

viewpoints for AMDDN of ICT-augmented perfor-

mances designed to increase accessibility at music 

festivals. Following a literature review, an adapted 

version of Gehlbach and Brinkworth’s (2011) 

scale development process was adopted. Several 

iterations of interviews/focus groups, item devel-

opment, expert validation, cognitive pilot tests, 

pretests, and pilot testing were carried out. This 

iterative approach countered speed of change, chal-

lenging field-testing environments, and the com-

plex nature of liveness.

The scale development process enabled the 

identification of important considerations around 

adopting “plain” English, moderating items, and 

incorporating visual prompts. In total, 282 com-

pleted liveness questionnaires were received during 

field tests at five music festivals and 12 from two 

final focus groups. A further 35 clarity responses 

were also obtained alongside expert feedback from 

6 academics and 6 accessibility experts. The find-

ings from the research support the thesis that a live-

ness scale can be developed to measure audience 

perceptions of augmented performances designed 

to increase accessibility for AMDDN on site at 

music festivals.

Future research could deploy the scale at differ-

ent music festivals or to larger cohorts of respon-

dents. Alternatively, researchers could develop 

additional scales to address perceptions of liveness 

from remote locations and/or during augmented 

theater arts performances.
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