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Abstract

The use of Artificial Intelligence (AI) technology has mostly been
applied to several processes and areas of music namely;
composition, improvisation, performance, education & listening.
However, their application is not always accepted by humans. This
study focuses on the composition and performance aspect of AI
musicians and investigates how human perception on AI musicians
may impact one’s evaluation of AI music. This study aims to
investigate how the perception of individuals towards artificial
intelligence may influence the evaluation of AI performers and AI
musicians. By using the grounded theory approach, a literature
review was performed and as a result several concepts pertaining to
AI musicians were observed. These concepts being;
anthropomorphism, capabilities, fear, prejudice, bias and
acceptability. A scale measuring human perception of AI musicians
and performers (PREAMP) was developed based on the study.
Furthermore, a qualitative study was performed generating a total of
122 respondents to investigate the relationship even further. The
results suggest the correlation of several constructs namely; AI
acceptance & capability, perception of AI musician & evaluation of AI
music, and capability & evaluation of AI music. The results suggest a
positive correlation between the evaluation of AI music and one’s
perception of AI musicians & performers, and that the overall quality
of AI music is lower than that of human music.

Additional Key Words and Phrases: Music, AI, Artificial Intelligence,
Bias, Perception

1 INTRODUCTION
“AI is undoubtedly superior to humans in identifying new
combinations of attributes, and hence can create more
novelties, but this does not mean that the novelty will be
socially desirable.” [30] One such novelty that an AI may
create is music. Music is constantly evolving. New genres of
music are formed and the popularity of different genres shift
over time. In the late 1900s, the genre of Rock and RBSoul
was at the pinnacle of popularity but now Rap/Hip-hop and
Pop has taken its place. [5] There are several theories
surrounding the evolution of music. It may be a result of
sexual selection, influence of social groups and caregiving
[10]. However, one reason that stands out is “the importance
of new recording technology on genre preference” [5]. This
would suggest that the introduction of new technological
advancements may change the trend of music. One of those
technological advancements applied to the field of music is
the use of Artificial Intelligence.

The use of Artificial Intelligence (AI) technology has mostly
been applied to several processes and areas of music
namely; composition, improvisation, performance, education

& listening.[9, 12] In the area of composition, AI is commonly
used to generate music based on the provided dataset of
existing music. Machine learning techniques such as deep
learning and neural networks are often used to generate
melodies, harmonies and music structure which results in the
composition of music.[2] AI may also be used to generate
musical improvisation on an existing piece of music based on
style and input provided. [12] Aside from that, AI is also used
for music education, be it in the context of academics or
personal use for music practice/tutoring, there exists several
renowned programs and applications for this purpose.[9]
There also exists several applications which may identify
music by listening to a small portion of audio. In regards to
performance, AI may generate audible output based on the
provided input. This may range from simple audible output of
notes from a Musical Instrument Digital Interface (MIDI)
instrument [12] to the performance of advanced
3-Dimensional choreography and vocals of a whole musical
piece.[3,17] AI music performance systems may also be used
as a supporting tool and an enabler used by musicians and
performers to improve or enhance the musical performances
such as the use of holograms to accompany performers and
the ability to control a piano based on a dancer’s movement
allowing the music to adjust to a dancer's movements during
a performance instead of the contrary. [9,19]

Some are skeptical towards the use of AI in music claiming
that a machine is not fit for the task[9] as they are just
producing a copy of what humans do and are not to be
considered genuine music. However, what if there exists a
sentient AI which possesses a consciousness similar to that
of a human with its ability to perform all the functions of
composition and performance. Will this AI be able to perform
to an audience just like human performers do and produce
genuine music? This however is extremely difficult to answer
as the appraisal of both art and AI consciousness is very
difficult due to a lack of clear definition. [11] Thus one cannot
help but wonder whether AI may one day create a new genre
in music, can it replace humans as performers and
composers? This evolution might already be happening with
the introduction of Virtual/AI performers and the use of AI
composers. “When compared to the human ability for music
composition, algorithms’ capacity to generate outputs is
faster, more scalable and cheaper.”[4] The use of AI may
bear many benefits both known and yet to be known, but how
does human society perceive this change? May it induce bias
towards the use of AI as it is believed that machines may not
make music like humans do, may the use of AI be supported
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or may some other result be the outcome? With all this in
mind, the question is posed; do you have a place in this
world?

Numerous different research has been done in the field
pertaining to the use of AI in the domain of music. Although
there may not be a shortage of research in this area, many
focus on the technical spectrum of the field and there is not
much in the area of a human’s perception or in this case, that
of a music listener. [4] Since 2020, several research has
been done regarding a human’s perception on AI-composed
music [13, 14, 15, 16] and although results of different
studies may vary, nevertheless, it has been explored in
several instances. However, much a focus is given
specifically towards the domain of AI-composed music but
there is a lack of research pertaining to the perception of
human society towards AI music performance systems.
Thus, this paper aims at bridging the literature gap by also
investigating human perception on AI music performance.

For the investigation to take place, this study will firstly
conduct a systematic literature review using the grounded
theory approach [22] to gather information and related
studies relevant to the subject in order to build an improved
understanding and viewpoint of the subject. Based on the
findings of the literature review, the constructs that may
influence the perception of humans towards AI musicians and
performers will be identified and used to form a scale to
measure an individual’s perception of AI musicians and
performers. A quantitative study will then be conducted to
validate the scale and test the relationships suggested by the
literature study. (See Appendix D.7)

1.1 Research Question
Main research question:

How does the perception of humans/music listeners towards
artificial intelligence influence the evaluation of AI performers
and AI musicians?

2 LITERATURE REVIEW
A literature review will be conducted via Scopus using the
initial search string “music AND ( ai OR ( artificial AND
intelligence ) ) AND ( bias OR perception )”. The use of
grounded theory [22] will be applied into the literature review
process to ensure its clarity, reproducibility and replicability.

2.1 Define
Several inclusion and exclusion criterias are defined. As AI is
a field that advances as technology advances and new and
improved methods of machine learning are introduced having
an impact on AI-music technology, the inclusion criteria of
2020 or above will be set. This is also due to a previous

observation in which papers relevant to the study are
published from 2020 onwards. Although there may be
interesting papers published in earlier years such as 2002
[12], the systems and technology are now outdated and
society's perception of music and AI may change overtime[5]
causing older literature to be less relevant. The inclusion
criteria will also include only the use of journal articles or
conference papers as they are a reliable source of
information due to cross-checking and the lack of bias
reviews. The papers must also be in English. The study will
exclude several subject areas namely; Physics and
Astronomy, Medicine, Health Professions, Chemical
Engineering, Biochemistry, Genetics and Molecular Biology,
Nursing and Neuroscience as these fields are outside the
scope of this study.

Figure 1. PRISMA Model of Search Process
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2.2 Search
Upon initial search on scopus using the search string,
removal of duplicates, and application of inclusion and
exclusion criteria resulted in 79 papers. However, it was soon
observed that the search string used did not cover the whole
scope of the study. Some terms such as perception were also
too general giving out irrelevant results. Numerous irrelevant
sources were present and the area of AI use in music
performance was not present. Thus a new search string was
used in order to include all relevant topics. The search string
being: “( music OR ( ( music OR musical ) AND performance
) ) AND ( ai OR ( artificial AND intelligence ) OR ( ( ai OR
artificial ) AND performer ) ) AND ( bias OR ( ( human OR
society ) AND ( perception ) ) )”. The study will now also add
an inclusion criteria in which the subject area shall only
include Arts & Humanities, Computer Science, Mathematics,
Psychology, Social Sciences and Engineering as the new
search string creates an abundance of unrelated subject
areas. Computer Science and Engineering were included in
the inclusion criteria although they presented papers focused
on the technical aspects of the use of AI in music as some
may be relevant.

2.3 Select
The search using the search string, and inclusion & exclusion
criteria resulted in a total of 55 sources with no duplicates.
Afterwards, in order to narrow down the number of sources,
an observation of their relevance was made based on the title
and abstract of the sources resulting in the elimination of 31
sources. From the 24 remaining sources, sources which were
not highly relevant to the study were eliminated resulting in
10 remaining sources [24, 25, 26, 27, 28, 29, 30, 31, 32, 33]
which served as candidates for the final sample of the
systematic literature review. After a full text read of the 10,
another 5 sources were removed resulting in a final sample
of 5 papers. [25, 28, 29, 30, 33]

Although other sources discovered prior to the literature
review were extremely relevant to the study, these sources
were not included as they were not part of the results of the
search string, resulting in a relatively small sample size of 5
sources. Numerous relevant sources did not include the
keyword “perception” or “bias” but only included “Artificial
Intelligence” and “music” causing the sources to be filtered
out during the search phase. The removal of the keywords
“perception” or “bias” from the search string resulted in 1024
sources for the title and abstract review stage after the
inclusion and exclusion criteria have been applied with most
of them being irrelevant to the study. Thus, due to the
excessive amount of sources if the search string was made
to be less specific, the study will proceed with the 5 sources.

The questions regarding the use of Artificial Intelligence does
not only span in the domain of music, it is also observable in
other topics of discussion such as art, healthcare, human

resource management (HRM), human rights and intelligence
in general. The concerns pertaining to the use of AI in the
domain of art are similar to that in the domain of music in the
sense that some may be skeptical towards the idea of AI
performing a “human task”. [39] Concerns may differ in the
healthcare industry, where there is a lack of trust in AI
systems. This is due to the possibility of overfitting & bias in
AI decision-making and the high risk, of at worst, one’s life.
[37] Thus, patients may prefer human physicians over AI.
Diversely, in the area of HRM there are concerns regarding
the accountability of fairness of AI systems along with ethical
and legal implications of AI-supported decision making by
management. [41] This may also contribute to the significant
impact AI has on human rights, in which the effects are more
negative than positive in various rights, namely: privacy,
equality, free expression, association, assembly, and work.
[40] The trustworthiness, ethics and explainability [38] of
Artificial Intelligence is in question. Furthermore, the novelty
and ingenuity of AI creations are doubted. Although there
may be exceptions, people seem to be skeptical of AI
creativity in general.

2.4 Concepts

Figure 2. Concept Matrix

The common concepts observed from the sources are shown
in Figure 2. Although not all concepts are observed across all
sources, a total of six most observable recurring concepts are
selected. These concepts being Anthropomorphism, AI
Musician Capabilities, Prejudice/Stereotype Towards AI
Musicians, Fear Towards AI, Biased Towards Humans, and
the Relation Between AI Acceptability and AI Music
Evaluation. The scope and definition of each concept will be
further elaborated in this section.

2.4.1 Anthropomorphism
Anthropomorphism is the practice of enabling non-human
entities, such as robots or animals, to exhibit human-like
form, characteristics, or behavior. [29] Thus as the definition
suggests, this concept refers to sources mentioning the
possibility of AI musicians having a human-like image or
representation and its impact on human’s perception on AI
musicians. This image/representation may come in several
different forms and has multiple levels of realism/human-like
features. There are different degrees of anthropomorphism
which may influence perception/acceptance. Low degree
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using image/cartoon based representation for AI musicians.
High degree using hyper-realistic human representations
such as robots with human-like features or extremely
human-like projections/representations. [29]

Anthropomorphism may cause humans to have higher
expectations for AI music thus may be more harsh in
evaluating AI music with higher degree of anthropomorphism.
This is due to the fact that a higher degree of
anthropomorphism causes humans to think that the AI
musician is more competent. [29] The application of
Anthropomorphism on AI musicians may increase
acceptance of AI musicians if done right. This may be due to
effectance and social motivation. Doing so may help make
sense and better understand unfamiliar agents and reduce
uncertainty. It also helps create a social connection. “Having
anthropomorphic aspects, including being embodied and
having human capacities, leads to the acceptance of its
musician role. “ [25]

Making AI musicians look more lively and cute may help
make people accept it more. However, if it is too
hyper-realistic, people may find it creepy [28]. This is also
supported by [29] stating that “hyperrealistic-animated
appearance can make people experience more feelings of
eeriness than those with a cartoonish-still appearance, which
can diminish the positive effects of high anthropomorphism
on warmth perceptions.” It is recommended to give it a cute
baby-faced feature instead.

2.4.2 AI Musician Capability
AI Musician Capability as a concept refers to the sources
considering an AI musician’s capabilities at any point of the
study. This general term may refer to various different things
such as an AI’s competency, autonomy, scalability, efficiency,
cost, music quality and any other indicators of an AI’s
capabilities with regards to music. AI musicians may be much
more scalable, can create music faster and cost less. [29]
However, AI autonomy is also a point to consider [25] as
creativity is typically dependent on the programmer.
Autonomy refers to the degree in which the AI depends on a
human to provide input/feedback in order to
compose/perform. Through the study of [25] it was concluded
that it does not affect acceptance of AI.

Based on the sources, in general the quality of AI music is
lower than that of human music. This is so as in the empirical
studies [25, 29, 30, 33] where participants of the study are
not informed that the composer of a music piece is an AI, the
piece is still rated lower compared to that of a human
composer, leading to the possibility of AIs producing lower
quality music. However there are other several factors that
may play a role in this as the researcher’s/studies’ music
piece selection may play a crucial role, along with
participant’s personal music tastes. Perhaps the AI music

pieces chosen were simply not as good as the one chosen
for human composers.

Aside from musical composition, AI musicians are able to do
many things human musicians are not able to in terms of
performance such as instant outfit changes, appear and
disappear at any moment and perform stunts/choreography
humans may not be physically capable of.[28]

2.4.3 Prejudice/Stereotype
Prejudice/Stereotype Towards AI Musicians refers to the
concept of humans having a misconception or strong opinion
towards what an AI should be and their
characteristics/capabilities. This may cause humans to prefer
human musicians and have a negative response towards AI
musicians not because of their capabilities but simply due to
being non-human.

According to [25], humans may question an AI’s creativity.
People see them not as the creative type as AIs require a
human programmer to program it for them. This may cause
humans to not acknowledge AIs as musicians due to role
theory. In the social status of individuals, AI’s role is to
substitute human labor. This is due to the way they create
songs. This is very well explained by [25]. “ If a machine does
not make music autonomously with its own creativity, it
means that the machine relies on human inputs in order to be
creative. In this case, people will see this machine less as a
musician but rather as a musical instrument, such as
software that electronic dance music (EDM) musicians use.”
In summary, if an AI is used more like a tool rather than being
an autonomous composer who does not require human
intervention, they will not be seen as musicians.

This prejudice is especially prevalent in traditional music.
Such is the case in Irish traditional music [33]. This is so as
traditional music tends to be very unconventional to the
normal genres and may be unique to a region. In the study of
[33], ITM(Irish Traditional Music) practitioners rank pieces
they think belong to AI very harshly compared to those they
think are human. ”This difference points to a potential
conscious prejudice regarding what a subject believes the
capacities of AI or computers are compared to humans when
it comes to ITM composition.” [33]

2.4.4 Biased Towards Human
The concept of Biased Towards Humans is similar to the
previous concept in terms of having humans prefer human
musicians over AI. However, the reason for this preference is
different. This concept refers to humans preferring other
humans over AI neither because of discrimination nor
prejudice towards AI but simply due to the fact that some
may value human work better due to the cultural/emotional
value it may bring.[30] This is prominent in the empirical
study [30] where informing respondents of the nature of the
composers resulted in a statistically significant and positive
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effect on the evaluation of human-generated music compared
to music generated by the AI.

2.4.5 Fear Towards AI
The concept of Fear Towards AI refers to humans preferring
to not support AI not due to preference of humans but due to
disliking/fear of AIs. This may come in various ways such as
the fear of substitution or fear due to human mortality
compared to AIs, which leans more towards human
psychology.

Humans fear that AI may be their substitute and that they
may lose their jobs/occupation due to their introduction &
development thus their unwillingness to support AI.[30] This
fear is valid for the context of music as the application of AI
already has replaced several less creative jobs and if AI is to
continue its development in a rapid pace, AI creativity may
tend to improve.

Humans may also fear AI due to the fear of technological
singularity and extinction. Humans are reminded of mortality
as AI musicians are immortal as long as they are maintained.
[28] This concept is related to Anthropomorphism, more
specifically the uncanny valley theorem in which something
that is too human-like but is not human is “perceived as a
psychological discomfort similar to the experience of
cognitive dissonance.” This reminds humans of
self-preservation instincts and fear of extinction. [28, 29]

2.4.6 AI Acceptability and AI Music Evaluation
The last concept of Relation Between AI Acceptability and AI
Music Evaluation refers to the possibility that a human’s
perception, bias and preferences on AI may cause one to
evaluate AI generated music or AI generated performances
differently. All 5 sources mentioned this concept in one form
or another. The sources suggest that there exists a positive
correlation between AI acceptability and how humans may
perceive and evaluate AI music. Meaning that the more an
individual accepts the use/existence of AI, the more likely
they are to rate AI music higher. This conclusion was made
by several sources through statistical analysis of empirical
studies [25, 29, 30, 33]. However, AI acceptance is not the
only factor which may have an impact on an individual's
perception of AI music and AI acceptance may also be
affected by several other factors.

2.5 Analysis
Aside from acceptance, an individual’s evaluation of Artificial
Intelligence music may be a result of several different factors.
It may shift based on an individual’s warmth and competence
perception (judgment of capability and relatability) of an AI
[29, 33], an individual’s views of an AI’s role in society [25,
30], and the degree of which an AI is human-like [25, 28, 29].
It may also differ per individual depending on their
psychological stance towards AI and their preference for a

human touch[28, 30]. Another factor that evidently impacts AI
music evaluation is the quality of the AI generated music
itself. It is observed that AI generated music is generally
rated lower in evaluations compared to human composed
music without the disclosure of the music’s composer. This
observation is further supported by the results of music
expert evaluations. [30] However, there are exceptions to
this, such as the case of Irish Traditional Music practitioners
in which results show that generally, practitioners believe that
a good ITM tune is not generated by AI. This is thought to
cause the intentional poor evaluation of tunes thought to be
generated by AI. [33] All these other factors can be
categorized as an individual’s perception of AI musicians.

Some identified constructs are somewhat similar to one
another and may perhaps be generalized. According to [47],
prejudice and stereotypes are a source of bias within an
individual, shifting one’s perception of certain things. With
regards to this, it can be stated that prejudice and
stereotypes may be a cause of bias. Thus, in order to
generalize the 5 constructs of Anthropomorphism, Fear
(towards AI), Capabilities (of AI musician),
Stereotype/Prejudice (against AI), and bias towards humans,
the last two concepts may be considered as Bias due to their
intertwined relationship and definition. This suggests that the
4 constructs of Anthropomorphism, Fear, Capabilities and
Bias may be used as a measure for one’s perception of AI
musicians and performers. In a later section, this study will
propose a scale in order to measure one’s perception of AI
musicians and performers using these 4 constructs.

According to the observations made from the systematic
literature review, some conclusions can be made. Firstly, an
individual’s evaluation of AI music may be influenced by
one’s acceptance level of AI. This is based on several
sources through statistical analysis of empirical studies [25,
29, 30, 33] in which AI acceptance is present in one form or
another. The sources suggest that there exists a positive
correlation between AI acceptability and how humans may
perceive and evaluate AI music. Meaning that the more an
individual accepts the use/existence of AI, the more likely
they are to rate AI music higher. This may be the case as
individuals who are more open towards the use of AI may
harbor a higher view of AI in the social hierarchy.

This leads towards the second conclusion that an individual’s
evaluation of AI music may be influenced by one’s perception
of AI musicians/performers. One’s perception of AI musicians
may be influenced by several factors such as an AI’s degree
of Anthropomorphism, AI’s capabilities, quality of music and
several other factors. It is expected that the greater one’s
perception of AI musicians/performers, the greater one will
evaluate AI music. However, there may be exceptions to this
especially in cases in which the perception of AI musicians is
exceedingly high. In these cases, an individual’s expectation
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towards the AI musician becomes too high that the music is
evaluated very harshly due to the rise in standards &
expectations. [29]

Lastly, it is concluded that AI generated music is of lower
quality than that of human composed music as it seems to be
the case throughout the sources. However, a point to
consider is the researcher’s selection of music to use in their
respective studies. It is possible that the musical piece(s)
chosen for the studies may not have been equal in all
aspects resulting in a discrepancy in quality between the
musical pieces being compared. This however is difficult to
evaluate due to subjectivity, personal tastes and preferences.
The age of the papers may also have an effect as the
development of AI is continuing to improve. As the study
uses sources dating back to 2021 in the literature review,
there is a possibility that the quality of AI music has changed
since then.

2.6 Hypothesis
A quantitative study is designed based on these statements
in order to investigate the accuracy of these relationships
and further support or disprove these statements. It is
expected that during music evaluation, participants will rate
the music piece composed by AI lower than that of the
human composer without knowing the nature of the
composer of either music piece. It is also expected that
participants will think that the lower rated music piece is the
one created by an AI when asked. Finally, it is also expected
that the AI acceptance scale and perception of the AI
musician scale will have a positive correlation to the music
evaluation of the AI composed piece.

In accordance to the findings & observations of the literature
study and the sources, the following hypotheses are formed:

H1. An individual’s level of AI acceptance has a positive
correlation with the individual’s perception towards AI
musicians/performers.

H2. An individual’s level of AI acceptance has a positive
correlation with the individual’s evaluation of AI music.

H3. An individual’s perception towards AI
musicians/performers has a positive correlation with the
individual’s evaluation of AI music.

H4. Music affiliated to AI musicians/performers are of lower
quality compared to music affiliated to humans. (AI music will
be evaluated lower compared to human music)

Figure 3. Hypothesis Conceptual Model

These hypotheses were formulated with the assumption that
AI acceptability influences one’s perception of AI musicians,
and that AI acceptability and perception towards AI musicians
influences one’s evaluation of AI music, but not vice versa.
This is the shared understanding derived from the sources.
Depending on the results of these hypotheses, it would
suggest or confirm the presence of bias in the perception of
AI musicians/performers and possibly elaborate on the
source(s) of bias. In order to conduct the study to confirm or
deny these hypotheses, scales to measure certain concepts
must be selected. Scales will be needed to measure an
individual’s AI acceptability and perception towards AI
musicians/performers.

2.7 Measures
With relevance to H1 and H2, AI acceptability will be
measured through the use of an established and validated
unified theory of acceptance and use of technology (UTAUT)
scale. The items on the scale may vary depending on which
specific scale will be used but generally UTAUT scales
include items to measure performance expectancy, effort
expectancy, attitude towards using technology, social
influence, facilitating conditions, self-efficacy, anxiety, and
behavioral intention to use the system. [34] However, due to
the length of the survey, the technology acceptance model
(TAM) [42, 43] is used in its place. A TAM model only
includes items to measure perceived ease of use and
perceived usefulness but contains a considerably lower
amount of items. Although TAM may not provide insight as
significant as the UTAUT scale, TAM is a scale that will be
able to provide a satisfactory and validated measure of how
much an individual accepts AI. This scale will be adopted
from another study [42].

Figure 4. TAM Conceptual Model
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As of the writing of this paper, validated and established
scales to measure the general perception of AI musicians
and performers are very limited. Thus to investigate H1 & H2,
the study will develop a scale based on the concepts and
results of the literature study. The scale will include items
pertaining to Anthropomorphism of AI musicians, AI musician
capabilities, fear towards AI and bias (role of AI, stereotype
and prejudice). As a scale will be developed, it will need to be
validated to ensure it is a reliable scale.

Figure 5. Conceptual Model

The scale for music evaluation which is relevant to H2, H3 &
H4 will be adopted from [25]. This scale contains nine
likert-scale items and has also been used in previous studies
[36] as a scale for the assessment of musical quality, thus
this scale is deemed reliable. The scale was initially
developed from “Rubric for assessing general criteria in a
composition assignment” [35]. The main components for
music evaluation in this scale includes aesthetic appeal,
creativity and craftsmanship.[36] In this scale, a greater score
indicates a more positive evaluation of musical quality. This
scale will be used to evaluate both AI and human music in
order to gauge their quality.

Figure 6. Evaluation of Music Conceptual Model

3 METHODOLOGY
A quantitative study will be performed in order to investigate
the relationship between AI acceptability and one’s
perception towards AI musicians/performers. The qualitative
study will be conducted in the form of a Qualtrics Survey [21].

3.1 Population & Demographics
With the purpose of limiting the number of variables that may
influence the study, the participants for this survey will be
restricted to individuals from or formerly from the University of
Twente. This target population was chosen due to familiarity
with the target population and as it is believed that most
individuals in this group may have basic knowledge of
Artificial Intelligence. The participants' age, level of study,
gender and other information will be recorded as
demographic information in order to find possible
abnormalities or similarities in certain results with regard to
specific demographic items.

In order to perform data analysis, a recommended minimum
of 5 participants per item in the scale is required when
accessing a scale. [20] Thus, the minimum number of
participants for the survey will be the product of 5 and the
number of items present in the scale.

3.2 Scales & Considerations
The order of blocks in the survey are as follows:

1. Informed Consent
2. Demographic
3. Music Evaluation
4. AI Acceptability Scale
5. Perception Towards AI Musician/Performer Scale

The order of measurements in the survey was intentional and
planned. The first block to be seen by participants will be the
Informed Consent block. The block informs the respondent
about the study and use of their data, thus giving them a
choice to either participate or not participate in the study.
Afterwards, the demographic items were placed with the
intention of gathering participant’s data that may still be used
in the case that the respondent does not complete the
survey.

The next three blocks are then placed in this order to reduce
the possibility of participant’s answers being influenced by
previous scales/items. All the items in this study were
measured using a 5 point likert-scale. The music evaluation
block will present participants with two audio files of a similar
genre of music. One is generated by AI and one composed
by a human musician. A random half of the participants will
be informed of the music composer’s nature. The participants
must evaluate the quality of the two pieces. This block is
placed above the scales due to its significance. To minimize
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the possibility of bias in this block, the order of questions and
whether or not the participant is informed of the composer’s
nature is randomized. The scale for this block was adopted
from [25]. Higher scores indicate a greater evaluation of the
musical piece. This block is necessary to validate or reject
H2, H3 and H4 by measuring one’s evaluation of music.

An AI acceptability scale is placed in the next block to
measure a participant's AI acceptability without influencing
the classification. This block uses a TAM model adopted from
[42]. Higher scores indicate greater acceptance of AI. The
final block is the Perception of AI Musician scale. This block
was placed last due to its complexity and is expected to
contain the most items. Thus, there may be a possibility that
participants may not continue the survey if this block was
placed before the others. This block contains 4 subscales
based on the 5 concepts mentioned in section 3.4 with a high
score indicating positive perception of AI
musicians/performers. Higher scores indicate a higher
perception of AI musicians/performers. An open question was
also included at the end of the block for respondents to
express their views of AI musicians and performers. Aside
from the order of blocks, the consideration was also made to
give definitions and examples of uncommon terms and
difficult questions along with some images to further support
the scales for better participant understanding. (See
Appendix B)

3.3 Procedure
Before the survey is officially published, a pilot testing of the
survey will be conducted on a small group of University of
Twente students with the goal of ensuring that the survey
was not too difficult and to estimate the time it will take to
complete the survey. Several adjustments may need to be
made based on the response and comments of the pilot. The
two musical pieces chosen for the survey were of the
classical genre. Both pieces were piano solos with similar
pace and length. The classical genre was chosen due to the
great availability of classical AI music. The survey was then
published and distributed through various online means to
University of Twente students. This may include various
discord groups, WhatsApp groups, MicrosoftTeams chats and
distributed through personal chat to students. Aside from
online distribution of the survey, if the need arises, the survey
will also be distributed physically in University of Twente
grounds by distributing QR-codes of the survey to students in
public areas while offering sweets, candies or snacks in
return.

The survey received 122 respondents in which 64% were
male and 36% were female. The average age of respondents
was 27 with 58% of respondents originating from Europe,
40% from Asia, 1% from South America and 1% from
Oceania. From a scale of 1 to 10 with 10 being the most,

respondents on average scored 7.3 on frequency of listening
to music and 2.9 on practicing music. This would suggest that
on average, the respondents are familiar with music to a
certain degree but may not be familiar with the
creation/playing of music and musical instruments. After any
respondents' personal information and missing responses
were removed, 94 of the 122 responses were deemed usable
for the study.

3.4 Validation
To investigate the validity of the measurement items,
constructs and scales, factor analysis and Cronbach’s α test
was conducted. The evaluation of music (EoM) scale and all
constructs of the TAM used as the AI acceptability scale had
Cronbach's α > 0.8 indicating great internal consistency of
the scales. (See appendix A) This was to be expected as
these scales have been validated in previous studies. The
constructs of bias and anthropomorphism within the
perception of AI musician and performer scale (PREAMP)
failed to obtain the recommended Cronbach’s α coefficient
within the range of 0.7 to 0.9 [44], instead obtaining an α <
0.7. The factor loadings of the two constructs revealed that
two items may potentially be the cause of validity issues due
to their incredibly low factor loading of < 0.1. Items A1 and B1
were therefore removed from the factor analysis and will no
longer be included in further calculations within the study.
The removal of items A1 and P1 resulted in all constructs and
the full scale fulfilling the threshold α > 0.7, verifying the
internal consistency and reliability of the items to be used as
factors.

Table 1. Factor Loadings & Cronbach’s Alpha

4 RESULTS
To test H4, which predicts that human music will be scored
more highly compared to AI music, and observe whether
informing participants of the nature of the music composer
(AI or human) has an impact on the evaluation of music, the
responses from the evaluation of music scale were tested
and compared using three two-sample t-tests. (See table 3)
The results of the t-test showed that the difference in mean
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scores, whether the respondent is informed or not informed
of which music piece was generated by AI, shows no
statistical significance (at a 95% significance level) in music
evaluation scores for both human and AI composed music.
Meaning that a participant's knowledge of whether a music
was AI generated or human made has no effect on either
music piece’s evaluation However, the difference in mean
scores for AI music and human music is statistically
significant at a 95% significance level. The result of the t-test
supports H4 as the mean score of human music was greater
than that of AI music in the instance of this t-test.

Table 2 .Pearson's Correlation
Note: *Correlation is significant at the 95% level.
**Correlation is significant at the 99% level.

Pearson's correlation coefficient for pairs of variables (scales
and concepts/constructs) and the statistical significance of
the coefficients were calculated to test H1, H2 and H3. The
variables tested were AI acceptance (AIA), AI music
evaluation score (EoM) and the perception of AI
musician/performers (PREAMP) scale and its constructs. Out
of the 11 coefficients calculated, only 6 were statistically
significant.

H1 predicts that AI acceptance and perception towards AI
musicians/performers are positively correlated. Correlation
coefficients show a weak positive correlation (0.206) between
AIA and the perception of AI musician and performer
(PREAMP) scale at a 95% significance level supporting the
hypothesis.

H2 predicts that AI acceptance and music evaluation score
are positively correlated. Correlation coefficients show a
slight positive correlation (0.397) between AIA and the
evaluation of AI music score at a 99% significance level
supporting the hypothesis.

H3 predicts that perception towards AI musicians/performers
and music evaluation score is positively correlated.
Correlation coefficients show a weak positive correlation
(0.288) between evaluation of AI music score and the

PREAMP scale at a 99% significance level supporting the
hypothesis.

The open question asking for respondent’s opinion of AI
musicians/performers received 67 valid responses. 27% (18)
of responses provided positive opinions, 30% (20) provided
negative opinions and 43% (29) provided mixed/neutral
opinions. Several trends may be observed throughout the
responses.

● 14 out of 67 responses state that AI
musicians/performers' lack human emotion or
feeling.

● 13 out of 67 responses regard AI musicians as a
tool used by humans.

● 11 out of 67 responses prefer human musicians and
states that humans are better than AI and may not
be replaced.

● 8 out of 67 responses state that AI musicians lack
creativity and do not produce original music.

● 7 out of 67 responses state that AI musicians are
simply copying or mimicking human music.

● 6 out of 67 responses view AI musicians as a threat
to human musicians due to the possibility of
substitution.

● 5 out of 67 responses view AI musicians as capable
and may have hope in its development and
innovation.

● 4 out of 67 responses state that AI musicians
possess great potential for personalized music.

● 4 out of 67 responses state that AI musicians lack
story in their music that humans obtain through
experience.

The trends may not be proven to be statistically significant
but may still provide valuable insight nonetheless. The open
question does not give any predefined answer to
respondents and respondents are free to enter any of their
thoughts and opinions pertaining to AI musicians and
performers, thus trends or similarity in answers may be
useful to serve as a minor qualitative part for the study. This
question provides some context and reasoning behind why
the results pertaining to the relationships of constructs are as
they are.

6 DISCUSSION
The results of music evaluation score (EoM) suggests that AI
music is lower in quality compared to human music based on
the fact that the difference in the two evaluation scores is
statistically significant. According to observations from the
open opinion question, the lower evaluation of AI music may
be caused by the lack of emotion or feeling in the musical
piece. This is so as emotion is an integral part of music and
“good music does not just blindly follow rules, it has feeling,
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emotion” and the current music generating AIs are lacking in
the emotional component of music perception and
production.[45] However, the results may not be an accurate
depiction of the comparison between all AI music and human
music quality. It is true that in this case two similar musical
pieces of similar length, genre, style, pace and other traits
were compared to each other, but not all musical pieces are
viewed equally and different musical pieces are of different
quality regardless of the nature of its composer. There is also
the matter of musical taste and preferences of different
individuals that may play a role in the evaluation of music
affecting its assessment. [30]

Table 3. EoM t-test

An interesting finding from the results of the t-tests performed
on the music evaluation scores is the fact that there is no
statistical significance between the scores of AI nor human
music evaluation when participants are informed of the
composer’s nature (being an AI) and when participants are
not informed. This would suggest that knowing if a musical
piece was created by an AI or human musician does not
affect an individual’s evaluation of music quality. This result
was unexpected as previous studies suggest the opposite.
According to [30], individuals will be in favor of human-made
alternatives rather than AI-made in regards to creative
products based on an empirical study, using music, with
some similar aspects to this one. However, this was not
reflected in the current study. Results from the open opinion
question suggest that this is possibly due to individuals being
open to the idea of AI music as long as the music is “good”.
This difference may also possibly be due to the study’s
research population being members of a technical university
in which many may be familiar with the use of AI making
them more open to the idea.

Table 4. Construct Correlation
The correlation between constructs in PREAMP supports
findings of previous studies [25, 29]. Based on the results,
bias and anthropomorphism, bias and capability, and
anthropomorphism and capability had statistically significant
positive correlations between constructs. A higher level of
anthropomorphism leads individuals into viewing AI
musicians as more competent [29] or in this case, more
capable. This increase in perception of capability in turn

results in individuals to be more accepting of an AI’s
musician role [25], possibly reducing the prejudice and
stereotyping which builds into the bias construct, explaining
all three correlations.

Aside from the correlation of PREAMP among constructs, six
correlations were statistically significant (See table 2).
Among them is the positive correlation between AIA & EoM
which would suggest that one’s level of AI acceptance would
have an impact on one’s evaluation of music. The results
also suggest a positive correlation between AIA and
capability, this is likely caused by the presence of perceived
usefulness as part of the TAM used to measure AIA. Thus,
the more capable/competent an AI is, the more useful it may
be. AIA and the perception of AI musicians and performers
have a positive correlation. As previously mentioned,
perceived usefulness is a part of AIA. Perceived usefulness
plays a mediating role on one’s perception of AI [46], thus it
would be expected that the more accepting one is of AI, the
more likely they are to appreciate AI application in different
fields including that of music.

The remaining three correlations of EoM and PREAMP, EoM
and Anthropomorphism, and EoM and competence may
have related explanations. Firstly, although the study did not
present participants with an image or description of the AI
musician, there is still a correlation between
anthropomorphism and EoM. Perhaps respondents had a
particular picture in mind of the composer when listening to
the music but this result contradicts that of previous study
[25] in which it was concluded that anthropomorphism has no
effect on the assessment of AI-composed music. Capability
and EoM having a positive correlation is to be expected and
straightforward. The more capable and competent the AI
musician is, the higher the quality of music generated by the
AI musicians and a higher quality of music would result in a
greater score in its evaluation. As for EoM and PREAMP, it
would seem that the greater one’s perception of an AI
musician is, the more individuals may respect the AI
musician resulting in a higher scoring. An example of this is
how the work of a respected painter may be valued more
than the work of a random person due to the known identity
of the painter. Based on these correlations, it may also be
considered that the two constructs of anthropomorphism and
capability are the two most impactful constructs of PREAMP
with regards to the evaluation of music.

6.1 Future Work & Limitations
This study creates a scale to measure an individual’s
perception towards AI musicians and performers (PREAMP)
based on the information gathered in the systematic literature
review from 5 sources. Although validated to a certain
degree, further validation of its constructs and items may be
required in order to improve and generalize the scale for
other use within the AI creativity field such as art. However, in
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order to generalize into other fields, another literature review
is needed to adapt the scale to ensure that the constructs in
the PREAMP scale may be used in that field of AI. Ideally
items with factor loadings of < 0.5 (B1, B2, B5, A1, C4 & C6)
are to be replaced by other items that may be better suited
for their respective constructs. A factor analysis may also be
conducted on the scale to measure the amount of factors that
the scale is measuring to ensure that it is measuring the
constructs as intended.

The sample population used in the quantitative study was
students of the University of Twente which may not be an
accurate depiction of the population. This is so due to the
demographics age only covering a limited range, a majority of
participants only coming from 2 continents, the familiarity and
knowledge of AI which may affect participants' views and
other factors which do not reflect the general population
perfectly. A study could be conducted with participants
categorized into different age groups, different backgrounds
and other demographics in order to investigate their impact
and provide a more accurate sample of the population. The
selection of musical pieces for the evaluation may also be
expanded. The current study only provided participants with
musical pieces of the classical genre which may not be
suitable for all participants, thus a study with multiple genres
and musical piece selections may be conducted. The study
investigates the relationships between perception, music
evaluation and AI acceptance. Through a quantitative study,
the relationships were supported and studied. However, the
reason behind the results are not confirmed. Thus, a
quantitative study may need to be conducted to explore the
reasoning behind these relationships and why the
relationships are as they are.

The study focuses on an individual’s perception towards AI
musicians and performers and its influence on an individual’s
perception of music. However, there are other areas in which
this study does not take into account, namely; ethics,
reliability, ownership, copyright and other areas. There exist
cases in which the voices and songs of human artists and
musicians were used in the training of AI musicians causing
the AI to generate music with voices similar to that of a
human musician. [48] These situations are quite delicate and
are in the “gray area” as copyright laws for AI are still not fully
developed due to its recent emergence. There is also the
topic of responsibility and ownership regarding AI musicians
in which it is unclear whether the programmer or the AI itself
is to be held accountable in troublesome situations. AI
musicians may also have the ability to replicate the music
style of human musicians, possibly generating “fake” music of
that human musician. Nevertheless, there are numerous
areas in which this study does not fully take into account.
Thus, future studies may take this into account and expand

the PREMP scale to include additional constructs such as
ethics.

7 CONCLUSION
The purpose of this study was to investigate how the
perception of humans/music listeners towards artificial
intelligence may influence the evaluation and perception of
AI performers and AI musicians. A quantitative study was
designed based on findings of the literature review in order to
investigate the accuracy of relationships and support or
disprove several statements. It is hypothesized that during
music evaluation, participants will rate the music piece
composed by AI lower than that of the human composer
without knowing the nature of the composer of either music
piece. It is also expected that one's level of AI acceptance
may influence their perception of AI musicians/performers
and how they evaluate AI music. Finally, it is also expected
that one’s level of AI acceptance and perception of an AI
musician/performer will have a positive correlation to the
music evaluation of the AI composed piece.

According to the observations made from the systematic
literature review and hypothesis testing via quantitative study,
some conclusions may be made and all hypotheses were
statistically supported. Firstly, it is concluded that currently
the quality of AI music is lower than that of human music.
This conclusion was drawn from t-tests of the evaluation of
music. It is also concluded that AI acceptance indeed
positively impacts the perception of AI musicians and
performers due to the mediating role of perceived
usefulness. And also that both perception and AI acceptance
has a positive correlation to the evaluation of AI-composed
music.

If the conclusion pertaining to quality is applicable not only
for the context of AI musicians but instead Artificial
Intelligence as a whole, it may help in addressing the
skepticism towards the use of AI. Theoretically, if the quality
of service, product or any output provided by AI is currently
lacking compared to that provided by a human, it may
rationalize the implications regarding trustworthiness and
explainability as why choose AI if humans do it better.
Perhaps as AI continues to advance, there will be a time
where AI will be able to match or even surpass that in which
a human may provide while also being more reliable. During
that time, perhaps humans may learn to put more trust in AI
and acknowledge them to the point in which the general
consensus of AI has shifted to their favor. However, along
with this many more ethical & human rights concerns may
arise.
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APPENDIX

A APPENDIX
A.1 Factor loadings of AI musician/performer perception scale

A.2 Average score of TAM model

B APPENDIX

B.1 TAM Model used to measure AI acceptance. [42, 43]
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B.2 Scale for Evaluation of Music [25]

B.2 Perception of AI Musician/Performer Scale

C APPENDIX

C.1 Hypothesis Testing Pearson’s Correlation
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C.2 Music evaluation scale T-test (two-tail)

C.3 Music evaluation scale results

C.4 Concepts Pearon’s Correlation

D APPENDIX

D.1 PREAMP Factor Relationship
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D.2 TAM Factor Relationship

D.3 EoM Factor Relationship

D.4 Complete Factor Relationship
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D.5 Complete Factor Relationship 2.0

D.6 Simple Factor Relationship
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D.7 Input Output Diagram
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