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ARTICLE INFO ABSTRACT

Keywords: Artificial intelligence (AI) has gained a foothold in diverse domains and it is being used by both specialists and
Artificial intelligence private individuals. The aim of this study was to analyze people’s attitudes toward the use of Al across 12
Attitudes

domains—medicine, nursing and caregiving, teaching and education, traffic, urban planning, building and real
estate technology, defense forces, information security, job recruitment, dating services, culture and art, and
political decision-making. We used the self-determination theory (SDT) and locus of control (LOC) as theoretical
frameworks. This study was based on longitudinal four-wave data collected in the period 2021-2024 from
participants in Finland (N = 1,226, 4,904 observations). The main independent variables were the three basic
psychological needs—autonomy, competence, and relatedness—and their technological fulfillment. Our analyses
were based on multilevel between-within regression models. Technological relatedness revealed both between-
person effects (differences among individuals) and within-person effects (differences over time). Technological
autonomy revealed significant between- and within-person effects only in specific domains. Technological
competence was not a significant factor in our models. We found that a higher internal LOC was associated with
positive attitudes toward AI employed in the fields of medicine and the defense forces. Our findings imply that
when people experience connectedness while interacting with Al, they are more likely to view this technology in
a positive manner, while experiencing autonomy and having a higher internal LOC is significant only in specific
domains. These findings should be considered when designing Al tools and developing Al integration strategies
and use policies.

Self-determination theory
Locus of control
Longitudinal study

1. Introduction

Artificial intelligence (AI) has established its position in many fields.
Al can be defined as “technology that can perform tasks that would
usually require human intelligence”, as proposed by Schepman and
Rodway [1, p. 2741]. Al applications cover a broad spectrum, ranging
from individual use (such as smart home devices) to larger-scale appli-
cations (such as credit scoring used by banks or facial recognition uti-
lized by governments). Moreover, Al is already employed to perform
diverse and intricate tasks, such as facilitating matchmaking in online
dating platforms [2], identifying skin cancer [3], predicting the odds of a
criminal suspect committing another offense [4], and there is even an
example of Al generated artwork winning in an art competition [5]. A
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sentiment analysis of titles and abstracts suggests that recent publica-
tions highlight the positive effects of Al compared to the negative effects
in the fields of healthcare, business, agriculture, education, and urban
development [6]. Moreover, the effects of increased exposure to Al on
people’s attitudes have already been observed. For example, the Pew
Research Center reports a rise in the percentage of Americans who are
more concerned than excited about AI (37% in 2021 vs. 52% in 2023)
and a decrease in the percentage of Americans who feel the opposite (in
the same period: 18% vs. 10%) [7].

Opinions on Al are significantly influenced by how the public per-
ceives the potential risks and benefits of Al use. In a study from the USA,
33% of participants expressed the belief that the risks posed by Al to
society outweigh its benefits, 28.5% considered both risks and benefits
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as high, and 24% believed that the benefits slightly surpass the risks [8].
Brewer et al. [9] found evidence that discussing technology and
consuming specific media content, such as science fiction and
technology-related news, can influence the public’s attitudes toward Al.
In addition, personal values have also been found to influence attitudes
toward AL For example, Lobera et al. [10] reported stronger negative
views of Al among the Spaniards who do not trust science and tech-
nology, believe in egalitarianism, have privacy-related concerns, and are
not inclined to innovation. Attitudes toward advanced technology can
also be ambivalent, which implies that one can simultaneously hold both
positive and negative views [e.g., 11,12]. The manner in which people
perceive Al varies across contexts [13] and industries [14], and certain
Al applications are more widely accepted than others. For example, a
survey experiment conducted in Japan discovered that participants were
more concerned regarding the hypothetical scenario in which Al was
used for autonomous weapons than for other scenarios, such as Al being
used for recreating a deceased singer’s voice [15]. Thus, the attitudes of
the public are often not aligned with experts’ attitudes toward AI [16,
171.

Further, it has been observed that people perceive Al differently from
other modern technologies [16,18]. Due to the unique perception of Al
compared to that of other advanced technologies, new methodologies
are being proposed specifically to explore people’s perceptions of and
readiness to use Al in different contexts. For example, new scales have
been introduced that focus on measuring attitudes toward Al [e.g.,
19-21], attitudes toward Al ethics [22], and attitudes toward Al used in
defense [23]. Similarly, the existing technology acceptance models and
theories have been extended to explain the adoption of Al For example,
Cao et al. [24] created the integrated Al acceptance-avoidance model
(IAAAM) with the aim of explaining managers’ attitudes and behavior
toward Al-supported decision-making processes in organizations.
Another example is the theory of trust and acceptance of Al technology
(TrAAIT), proposed by Stevens and Stetson [25], that is focused on
explaining trust toward and acceptance of Al in the medical field.

Investigating people’s attitudes toward Al is relevant for under-
standing the intention to use Al [26,27], Al use behavior [27], AL
adoption [28], and integration of Al [29]. The experts’ report from the
ongoing One Hundred Year Study on Artificial Intelligence highlights that
we should shift from passively educating and informing the public
regarding Al toward dialogue with the public on how to address the
challenges that emerged with the development of this technology [30].
Such challenges can include, for example, exacerbating social in-
equalities through biased datasets and AI modeling systems [31]. In
order to do so, we need to understand the public’s attitudes. This study
focuses on 12 specific domains in which AI has already made inroads:
medicine, nursing and caregiving, teaching and education, traffic, urban
planning, building and real estate technology, defense forces, informa-
tion security, job recruitment, dating services, culture and art, and po-
litical decision-making. Moreover, this study analyzes the public’s
attitudes toward Al use in the abovementioned domains by relying on
the self-determination theory (SDT) and the concept of locus of control
(LOC). For this purpose, we utilize the data collected in a four-wave
longitudinal study (2021-2024) that was conducted with adult re-
spondents from Finland.

2. Theoretical background

2.1. A brief overview of the public’s attitudes toward a specific domain of
AI employment

2.1.1. Medicine

Al is extensively utilized in the healthcare sector, and while some
medical professionals have concerns regarding medical Al [32], some
studies underline the benefits of human-Al collaboration in this field
[33,34]. Investigating Al attitudes in medicine has drawn much of
scholars’ attention. However, the research is mostly conducted in more
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technologically advanced countries such as the USA, Germany, and
Japan. Similart to other fields, certain types of Al applications in the
healthcare sector are more acceptable than others. For example, a study
based on the Dutch population reveals that the public considers Al uti-
lized in dermatology as more trustworthy than Al used in radiology and
robotic surgery [35]. A systematic review reveals that people in the USA
believe the development of Al will enhance the medical field, yet they
are worried about data privacy and medical decisions made by AI [36].
Interestingly, AI employed to allocate liver transplants was not only
perceived as positive overall but the people based in the UK found it to
be more consistent and less biased than humans [37]. Bi et al. [38]
discovered that when it comes to robots utilized in healthcare in China,
most participants held neutral attitudes (47.2%), while the remainder
were either optimistic (36.9%) or ambivalent (15.9%) toward them.
Aligned with the findings of other studies [e.g., 17], certain de-
mographic features—such as higher level of education, being male,
being from a Western background, and being a student or employ-
ed—have been related to higher trust in medical AI [35].

2.1.2. Nursing and caregiving

Numerous countries are faced with the problems of aging pop-
ulations and the lack of an adequate workforce in nursing and care-
giving. Al-powered tools such as robots are being developed as one
solution to tackle this problem, which is particularly evident in elderly
care [39]. There are varied attitudes toward Al tools utilized in these
domains. AboJabel and Ayalon [40] report that the Israelis expressed
negative attitudes toward a scenario in which a family member used a
robot to assist them in taking care of an elder family member, and they
also expressed that using such assistance would have negative conno-
tations for an elderly person such as losing independence and feeling
lonelier. On the other hand, 70% of participants from Ireland encom-
passing elderly people, professional caregivers, and private family
caregivers expressed that they were open to using home care robots
[41]. Although ethical issues such as biased decisions or privacy viola-
tions are often highlighted [42], there are studies in which the public did
not express high levels of concern. For example, worries over biased or
discriminatory Al were not found to impact attitudes toward the inte-
gration of emotional Al into the healthcare system in Japan [43]. Madi
et al. [44] examined the acceptance of a robotic arm used to assist nurses
in bedside care and found that nurses, patients, and the patients’ rela-
tives were less concerned regarding the ethical aspects of this tool and
more concerned regarding certain issues such as increased workload for
nurses, and issues related to the size and appearance of the robotic
device.

2.1.3. Teaching and education

A few of the tasks Al can perform in this domain include providing
feedback on students’ work, enhancing teachers’ classroom strategies,
assessing students’ performance, or supporting administrative processes
by, for example, providing personalized services [45]. In one earlier
study, German participants expressed neutral sentiments toward the use
of educational robots [46]. Further, immediately after the release of
ChatGPT, education was found to be one of the most discussed topics on
Twitter (now X) and it was observed that, within 12 weeks (approxi-
mately three months), the positive sentiment toward ChatGPT in edu-
cation had increased from 39.14% to 43.54% [47]. Novozhilova et al.
[18] measured comfort with Al in 11 different domains and found that
people feel equally comfortable with an Al teacher as they do with Al
managing customer service. It must be noted that attitudes toward Al in
education and teaching are predominantly addressed from the per-
spectives of teachers and students, while research on the public attitudes
in this domain remains lacking.

2.1.4. Traffic
Al can be utilized to manage transportation network systems,
contribute to smart urban mobility, and optimize public transport and
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aviation [48]. In the previously mentioned study by Novozhilova et al.
[18], among 11 different domains, Al that manages air traffic control
was ranked as the domain with a rather low level of comfort. With re-
gard to the public’s sentiment regarding the employment of Al in traffic,
autonomous vehicles (AVs) are one of the most researched topics. Ac-
cording to Golbabaei et al.’s [49] review, psychological, demographic,
and mobility behavior factors (such as vehicle ownership) have an
impact on one’s perceptions of AVs and their intention to adopt this
technology. A meta-analysis of literature on AV adoption identified the
following factors as essential: trust, safety, attitude, perceived useful-
ness, hedonic motivation, and social influence [50]. A substantial
amount of information regarding AVs is publicly shared and discussed.
Interestingly, more knowledge about AVs can lead to weaker trust, lower
interest, decreased willingness to pay for them, and increased fears
regarding the safety of AVs, as demonstrated by Othman [51].

2.1.5. The defense forces

Knowledge on public attitudes regarding Al used in defense is scarce.
Hadlington et al. [52] discovered that adults from the UK have a large
number of misconceptions regarding the role of Al in defense and how it
can be utilized. The same study revealed that participants had clear
ideas of acceptable (e.g., supporting logistic operations) and unaccept-
able (e.g., lethal activities) uses of Al in this context [52]. Ikkatai et al.
[15] compared how people feel about Al ethics in four different sce-
narios and found that people in Japan express the highest disagreement
and highest levels of anxiety when AI is employed to autonomously
empower weapons, compared to—for example—Al used for preventing
criminal activities. Rosendorf et al. [53] discovered that the more au-
tonomy is assigned to weaponry, the less approval it obtains from the
public. However, in this study, the participants always placed the ulti-
mate responsibility for the damage on human agents, such as the oper-
ator and commander, regardless of how much autonomy was given to
the weapon [53]. In an experiment with hypothetical scenarios, people
were found to prefer the use of lethal autonomous weapons if they
believed that these would decrease civilian casualties [54].

2.1.6. Information security

There is a lack of research on public attitudes toward Al in infor-
mation security. However, it is possible to follow the opinions to a
certain extent by examining linked concepts such as cybersecurity or
data privacy. Koonchanok et al. [47] report that promptly after ChatGPT
became publicly available, cybersecurity was one of the most discussed
topics, while the sentiment regarding ChatGPT in cybersecurity was
majorly negative. Another sentiment analysis study that relies on data
from Twitter (now X) reveals that “data and information security” and
“hacking techniques and cybersecurity” were two topics with the most
negative sentiments among 10 most discussed topics [55]. Worries
regarding data privacy have been identified across different domains of
Al use, such as medicine [36], nursing [42], urban planning [56], and
AVs [49].

2.1.7. Job recruitment

Studies that have investigated attitudes toward Al in job recruitment
have mostly focused on participants that are either job seekers or have
hiring work experience. Among four HR tasks, the highest level of
comfort was measured for Al handling work schedule, medium level of
comfort for Al managing salary and hiring decisions, and the lowest
level of comfort was measured for Al being responsible for employment
termination [18]. Research has also addressed how people view Al
performing other recruiting tasks, such as resume screening [57],
interview evaluation [58], or interview facilitation [59]. A literature
review reported that when it comes to attitudes toward Al used to assist
job interviews, people’s views fluctuated from considering Al as less fair
than humans to finding no differences between the fairness of Al and
that of humans [60]. Further, the results of an international survey
revealed that job applicants had overall positive attitudes regarding Al
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in job recruitment and that the factors responsible for the acceptance of
this tool were perceived usefulness and ease of use [61]. Figuer-
oa-Armijos et al. [62] found that people who believed in the high effi-
ciency of Al used in hiring also had higher ethical perceptions of this
tool, which led to enhanced trust in organizations that rely on it.

2.1.8. Political decision-making

In 2024, people in the UK voted for an Al-powered candidate called
AI Steve to be a parliament member, representing a real candidate,
entrepreneur Steve Endacott [63]. Although having Al candidates is still
not commonplace, this is an example of how AI can transform current
political systems with human representatives. Skepticism was identified
as the predominant attitude among German participants when asked
about Al employed in the political context, particularly in the domain of
high-level politics [64]. Yigitcanlar et al. [65] discovered that perceived
ease of use of Al and usefulness in improving the services of the local
government are impacted by one’s attitudes toward Al; moreover, they
identified that people from Australia have higher AI acceptance than
people from Hong Kong. The authors explained that these varied stances
in Al acceptance imply the existence of cultural and contextual differ-
ences [65]. With regard to AI used to support authorities in handling tax
matters, Ingrams et al. [66] found that humans are still trusted more
than AI agents, but AI's decision-making processes were seen as more
streamlined and less bureaucratically complex.

2.1.9. Urban planning

By analyzing social media content in Australia, Yigitcanlar et al. [67]
discovered that 66% of people expressed a positive attitude toward Al
utilized for urban planning and development, while neutral and nega-
tive attitudes were expressed by 19% and 15% of the population,
respectively. Makkonen et al. [56] investigated perceptions related to
the use of technologies for shared spaces and found that while people
are, in general, open toward using advanced technologies to improve
their experiences of using shared spaces, they have certain fears related
to the utilization of Al, such as those related to privacy, reliability, and
data security. One of the commonly discussed issues related to Al is fear
of how personal data is used. This aligns with the findings of Shimizu
et al. [68], who discovered that when it comes to smart city services, the
more personal information the service requires, the lower the accep-
tance of such services among participants.

Further, research from Saudi Arabia reveals that when people are
provided with sufficient information regarding smart cities, they are
more willing to participate in the development of these cities [69].
Research from Finland found that the use of neighborhood technology,
such as community social media or digital mapping services, and posi-
tive attitudes toward future neighborhood technologies relate to a
stronger sense of local community [70]. These findings suggest that
technological advancements can have positive outcomes in fostering
community engagement and development. However, in urban planning,
the type of technology matters, as revealed by an experimental study by
Savela et al. [71], who investigated robots in urban environments and
found them to induce anxiety in people.

2.1.10. Building and real estate technology

Seagraves [72] argued that while AI can enhance the real estate in-
dustry by, for example, providing Al-powered virtual (VR) or augmented
(AR) reality property tours or optimizing processes related to property
valuation and recommendations, it should be appropriately imple-
mented because it comes with certain risks, such as data privacy, algo-
rithmic bias, and job displacement. Szumilo and Wiegelmann [73]
suggested that while AI can improve real estate operations, such as
predictive analytics and decision making, they argued that it might
make interactions with customers less personal and individualized.
Further, with respect to collaborating with robots in the field of con-
struction, one survey identified safety and reliability as the key aspects
of workers’ willingness to trust and accept collaboration with robots
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[74].

2.1.11. Dating services

Online dating applications enable people to expand their opportu-
nities to meet partners for casual or committed relationships. Dating
platforms have a long history, but introducing Al systems to these apps is
a recent change. One experiment revealed that trust in a dating profile
decreases when people believe the profile was created with the help of
Al; however, in this case, the attractiveness of the profile is not affected
[75]. Previous experiences can also affect how people perceive the use of
Al in dating services. For example, one study found that people who
were successful in entering into a relationship through an online dating
platform were more likely to perceive matchmaking algorithms as
effective [2]. Hu and Zhan [76] identified that users of online dating
services from the USA who have a higher understanding of how algo-
rithms work reported fewer partner-searching difficulties. Ma et al. [77]
conducted a survey with construction workers from China and found
that app interfaces that stimulate users’ attention and engagement are
positively linked to users’ perceived autonomy, which has a positive
effect on the adoption of dating apps.

The Pew Research Center reports that slightly more than half of all
dating apps users in the USA describe their experiences on the apps as at
least somewhat positive (53%), while 46% report having rather negative
experiences [78]. Studies have examined privacy concerns, motivations,
and reasons for using dating apps. For example, Tinder users are more
worried about institutional privacy than social privacy, with motiva-
tions for use, loneliness, and narcissism influencing these concerns [79].
The emerging use of Al in dating apps may raise additional concerns
about privacy, as well as trust in institutions and other people.

2.1.12. Culture and art

The announcement that the first permanent museum dedicated to Al-
generated art will open [80] came only two years after an Al-generated
art piece won in a competition intended for human digital artists [5]. Al
systems that can generate art are currently challenging the notion that
art and culture are unique to humans, while the idea that Al can create
art or that it can provide cultural experiences remains controversial.
Thus far, more attention has been given to investigating views on Al in
art than Al in culture. The literature suggests that people are not always
capable of differentiating whether art is created by Al or humans, but
they still assign more value to art created by the latter [81]. Brewer et al.
[9] found that specific media content consumed by people, such as
technology-related news or science fiction movies, can affect the atti-
tudes toward Al in art. Jang’s [82] study observed that people are more
likely to accept AI’s creativity when AI has anthropomorphic features.
The same study found that people were more open to accepting Al's
creativity if they believed that AI’s learning process is a cornerstone for
Al’s creative output, and that creativity is not a static concept but a
dynamic, developing one [82].

2.2. The self-determination theory and attitudes toward AI

According to the SDT [83], the basic human needs for autonomy,
relatedness, and competence are drivers of human motivation and
behavior. Vansteenkiste et al. [84] summarized that 1) autonomy en-
compasses one’s capacity to act independently and in accordance with
one’s true self; 2) relatedness refers to feelings of bonding with others,
belonging, and cultivating closeness in relationships; and 3) competence
refers to achieving effectiveness and mastery in a particular domain or
skill. Fulfilling these psychological needs positively influences people’s
well-being and ability to cope with challenges in life, while need frus-
tration is highly predictive of one’s ill-being [83]. Peters and Calvo [85]
argued that, in the last 30 years, technology has been intuitively
designed to support autonomy and competence needs; moreover, in
recent years, with the development of modern technologies, relatedness
is also being considered. In a survey conducted in Poland, Finland,
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Ireland, France, Germany, and Italy [86], all three basic psychological
needs were found to be positively linked to higher AI positivity and
lower Al negativity.

Further, interactions with common AI modalities, such as chatbots
and robots, have recently been explored within the framework of the
SDT. For example, Annamalai et al. [87] discovered that chatbots for
language learning support all three basic psychological needs among
language learners. Lu et al. [88] designed a social robot that supports
adult learners in challenging learning environments and found that
learners’ intrinsic motivation and willingness to interact with the robot
grew when this robot satisfied the basic need for relatedness. Interest-
ingly, in the academic context, Bilquise et al. [89] did not observe a link
between perceived autonomy and students’ intention to accept a chatbot
advisor. Research on basic psychological needs in technology use has
also been conducted with chatbots used in customer support. For
example, Jiménez-Barreto et al. [90] observed that when basic needs are
met during interactions with an airline chatbot, it results in more posi-
tive attitudes, experiences, and satisfaction with the chatbot. However,
Nguyen et al. [91] compared users’ experiences between a chatbot and
menu interface and found that users perceive lower levels of autonomy
and higher levels of cognitive load with chatbots, which decreases user
satisfaction.

Further, the results of a longitudinal study encompassing 14 in-
dustries in 20 European countries indicated that robotization has a
strong negative impact on workers’ perceived autonomy, and a weaker
negative impact on their perceived competence and relatedness [92].
Interestingly, the same study observed that in these industries, workers’
sense of autonomy, competence, and relatedness are strengthened when
they are given the opportunity to use computers to independently
complete tasks [92]. In contrast, Yang and Gao [93] discovered that
when tourism and hospitality employees co-create with service robots,
their perceived autonomy increases, which positively affects their
well-being. Kong et al. [94] identified that hotel employees who
perceived Al-supported autonomy were more likely to engage in
exploratory activities, particularly when their level of trust in Al was
high and when they exhibited proactive personality traits, which
resulted in improved innovative performance at work.

2.3. Locus of control and attitudes toward Al

LOC is a psychological concept developed by Rotter [95] from his
social learning theory. It refers to an individual’s belief regarding the
extent to which they can control events that affect them. According to
Rotter [95], people with a higher internal LOC attribute events in their
lives to their own decisions and actions, while people with dominant
external LOC are more inclined to believe that external factors decide on
the outcomes of their lives. In technology, LOC refers to how individuals
perceive their control over the technology they use and its effects on
their lives. This can influence how people interact with technology, their
satisfaction with it, and their overall technology-related behavior. In
prior research, LOC has been observed to influence how people use
technology [e.g., 96] and their intention to adopt it [97]. For example,
higher internal LOC has been associated with perceived usefulness and
ease of use of mobile and e-learning systems among students and em-
ployees [97,98] as well as with the intention to adopt mhealth tech-
nology [99]. However, we still have limited understanding of the effects
of LOC on human-AI interactions.

In a card-playing experiment, Sharan and Romano [100] identified
that the higher the participants’ internal LOC was, the less interested
they were in taking suggestions from both humans and Al Similarly,
participants who feel in control of their lives expressed lower comfort
levels with AI across various occupations, ranging from those with
low-end automation possibilities (such as stock investment) to high-end
automation possibilities (such as customer service or construction site
management) [18]. In an experiment with Al assistants at work, Cvet-
kovic et al. [101] identified a link between higher internal LOC and trust
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in these assistants. Cheng et al. [102] observed that the adoption of Al in
the workplace motivated employees with internal LOC to seek further
growth, while employees with external LOC were prone to exhibit
behavior that was meant to protect them from possible risks and un-
desirable events. In contrast, Sela and Amichai-Hamburger [103] iden-
tified a link between external LOC and acceptance of autonomous
vehicles (AV), while they did not identify an association between in-
ternal LOC and acceptance of AVs. Interestingly, Fine and Marsh [104]
found no correlation between participants’ LOC and their trust in Al
utilized in the legal context.

2.4. Other factors

There is evidence that people who belong to certain demographic
groups express higher support for Al development. These include the
male gender, having higher income, or having experience with com-
puter science or programming [17]. Cultural factors should be consid-
ered when addressing attitudes toward Al, particularly because there is
evidence that certain cultural values can have opposing impact on at-
titudes toward Al compared to other technologies [16]. Religion and
regional differences, such as whether a person comes from an urban or
rural environment, have been identified as important factors related to
attitudes toward AI [105]. Park and Woo [106] found positive associa-
tions between agreeableness and positive emotional attitudes toward Al,
while negative emotional attitudes were linked to neuroticism, consci-
entiousness, extraversion, and agreeableness.

2.5. This study

In this study, we aim to extend the existing knowledge of factors that
affect people’s attitudes toward AL. We do this by combining the SDT
and LOC perspectives, which together bring unexplored and comple-
mentary insights into human motivation and behavior in the context of
Al use. Thus, we posed the following research questions:

RQ1: How are the basic psychological needs of autonomy, compe-
tence, and relatedness associated with attitudes toward Al across 12
domains of Al employment?

RQ2: How is LOC associated with attitudes toward Al across 12
domains of AI employment?

3. Method
3.1. Participants and procedure

This study is part of the research project UrbanAI. We utilized the
longitudinal survey data collected in four time points from May-June,
2021 (T1; N = 1,226), 2022 (T2; n = 828), 2023 (T3; n = 717), and 2024
(T4; n = 653). The response rate for T1 was 30.81%. Thereafter, T1
respondents were re-contacted on an annual basis. Norstat Finland
handled the data collection and maintained the unique identifier for the
survey respondents who were reconnected to T2, T3, and T4. Wave-
specific retention rates are reported in Fig. 1. Responding to the sur-
vey took, on average, 16.1 min in T1, 17.1 min in T2, 16.2 in T3, and
17.5 in T4.

The data include a demographically balanced sample that comprises
adult participants from Finland aged 18-80 years. A slight increase in
the mean age of the participants is observed between 2021 and 2024
(T1: 48.43 vs. T4: 53.96). This is not unusual, given that we have fol-
lowed the same participants over the years. Over time, older participants
were more likely to remain in the study, however, this did not introduce
bias into the analyses, as we controlled for age at T1. The distribution of
gender stayed relatively stable with 49.9% male participants in T1,
48.9% in T2, 49.1% in T3, and 49.6% in T4.

The study was conducted online, and the language of the survey was
Finnish. All participants provided their consent to participate in the
study. Participation was voluntary, and the participants were informed
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Fig. 1. Cumulative and Wave-Specific Retention Rates across T1-T4 (2021-
2024). The curve illustrates a gradual decline in cumulative response rate, but
the retention remained relatively high in T3 and T4 compared to the initial
T1 sample.

that they could withdraw from the study at any time. They were also
provided information on the study objectives. Only fully completed
questionnaires were included in the final dataset. All study procedures
were carried out in accordance with the relevant laws and institutional
guidelines of Tampere University. This study received ethical approval
from the Academic Ethics Committee of the Tampere region (decision
29/2021).

3.2. Measures

3.2.1. Attitude toward AI by domain

The respondents were asked to rate how positively they feel about
the use of Al in the following domains: 1) medicine, 2) caregiving and
nursing, 3) teaching and education, 4) traffic, 5) urban planning, 6)
building and real estate technology, 7) defense forces, 8) information
security, 9) job recruitment, 10) dating services, 11) political decision-
making, and 12) culture and art (Appendix A). The response scale
ranged from 1 (not at all positively) to 7 (extremely positively). Prior to
answering questions, the participants were provided with the following
definition of Al: “By artificial intelligence (AI) we mean technology that
can perform tasks that would usually require human intelligence. Please
note that Al technology can be integrated into computers, robots or
other hardware devices, or other devices that utilize sensors, cameras
etc.” [1, p. 2741]. We relied on this definition of Al because it allows for
broad understanding of Al while focusing on its key characteristics and it
is also used in the GAAIS scale [1].

3.2.2. Technological autonomy, relatedness, and competence

To measure technological autonomy, competence, and relatedness,
we asked the participants to rate specific statements on a scale ranging
from 1 (strongly disagree) to 7 (strongly agree). For each technological
SDT variable, we included three statements (Appendix A). For example,
one of the three statements for technological autonomy was, “I feel I can
use new technologies pretty much the way I want.” Similarly, for tech-
nological competence one of the statements was, “I am better than
others when it comes to using new technologies.” For technological
relatedness, one of the statements was, “I have more opportunities to
experience closeness with others when using new technologies.” The
omega (w) values suggest good to excellent test reliability. In detail, for
technological autonomy, the omega values were 0.79 (T1) and 0.81 (T2,
T3, T4); those for technological competence were 0.81 (T1, T3, T4) and
0.83 (T2); and those for technological relatedness were 0.87 (T1), 0.88
(T2), 0.89 (T3), and 0.90 (T4).

3.2.3. Locus of control
For LOC, we used a one-scale item that was adjusted from the LOC
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scale introduced by Craig et al. [107] (Appendix A). The participants
were asked to rate the extent to which the following statement describes
them: “I believe that a person can truly be in charge of their own des-
tiny.” The scale ranged from 1 (does not describe me at all) to 7 (de-
scribes me completely). LOC measurement was only included in the
second (T2) and the fourth (T4) waves of data collection because we did
not expect it to vary significantly over time. Additionally, we aimed to
lighten the survey by strategically including measures at certain
timepoints.

3.2.4. Technology use

We collected data on the participants’ habits related to technology
use. We asked them to rate how often they use the following smart
technologies: 1) “mobile robot or other intelligent mobile device (e.g.,
robot vacuum cleaner, robot lawnmower)”; 2) "virtual assistant via
smart speaker, computer or phone app (e.g., Siri, Alexa)"; 3) “wearable
smart technology (e.g., smart watch, smart ring).” Additionally, we
collected information on how often the participants use their neigh-
borhood’s digital displays, email lists, social media services, reservation
systems, and homepages. In both cases, the participants were allowed to
choose the option that best matched their technology use on the
following scale: never, less than once a week, weekly, daily, and several
times a day. A dummy variable was created to indicate the respondents
who used a minimum of one of the abovementioned technologies on a
weekly basis.

3.2.5. Sociodemographic information

Participants were asked about their age, which they were to express
in years, and gender where they could choose between male, female, and
other. In addition, we asked the participants if they hold a bachelor’s
degree and whether they are employed.

3.3. Statistical techniques

For data analysis, we relied on the Stata software. The dataset was
first transformed from a wide to a long format (maximum four obser-
vations/rows per participant). The main analysis was conducted by
using a hybrid multilevel regression model (also called the
between-within model) employing the xthybrid command in Stata
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[108]. This model is particularly useful for showing within- and
between-person effects in longitudinal datasets. We standardized all
predictor variables for clearer comparison and interpretation. We con-
ducted this z-standardization (i.e. standardization to zero mean and
standard deviation of one) using the egen command in Stata. Table 1
includes descriptive statistics for all study variables. In Table 1, we
report range, means (M), standard deviations (SD), and proportions (%)
for all four time points of data collection. In Table 2, we report the re-
sults of our main analysis and the within- and between-person effects of
our main and control variables on attitudes toward AI use across 12
different domains.

4. Results

With regard to the 12 domains of Al employment, the mean and
standard deviation values remained consistent for all four time points,
thereby indicating that the attitudes and the variability in responses
remained stable over the four-year period. The highest mean values
were measured for medicine (T1: M = 5.05, T2: M = 4.90, T3: M = 4.79,
T4: M = 4.77; see Table 1), which indicates that medicine is the most
favorable for Al employment among the 12 domains. The lowest mean
values were recorded for political decision-making, but with higher
standard deviation values (T1: M = 2.78, SD = 1.66; T2: M = 2.72, SD =
1.56; T3: M = 2.84, SD = 1.58; T4: M = 2.69, SD = 1.58). This implies
that people have the least positive attitudes toward Al in this domain,
but with some diversity in individual opinions. With regard to techno-
logical SDT variables, the values indicate that the participants expressed
higher levels of technological autonomy than technological competence
and relatedness (see Table 1).

The results of the main analysis are reported in Table 2. They indi-
cate significant between-person effects of technological relatedness on
positive attitudes toward Al in all 12 domains (p < 0.001). This implies
that participants with higher technological relatedness were more prone
to having positive attitudes toward Al in all 12 studied domains of Al use
compared to participants with lower technological relatedness. Addi-
tionally, technological relatedness was found to have a significant
within-person effect (p < 0.001) on positive attitudes toward Al in the
following domains: medicine, nursing and caregiving, teaching and
education, defense forces, information security, job recruitment, dating

Table 1
Descriptive statistics for all study variables for T1 (N=1,226), T2 (N=828), T3 (N=717), and T4 (N=653).
T1 T2 T3 T4

Continuous variables Range M SD M SD M SD M SD
Attitude toward using Al in...
medicine 1-7 5.05 1.69 4.90 1.65 4.79 1.68 4.77 1.68
caregiving and nursing 1-7 3.81 1.83 3.84 1.77 3.87 1.77 3.73 1.74
teaching and education 1-7 4.01 1.74 4.03 1.65 4.00 1.62 3.86 1.62
traffic 1-7 4.55 1.67 4.64 1.59 4.41 1.60 4.33 1.59
urban planning 1-7 4.35 1.63 4.49 1.55 4.43 1.58 4.40 1.58
building & real estate 1-7 4.91 1.52 4.96 1.46 4.83 1.53 4.84 1.45
defense 1-7 4.07 1.82 4.25 1.82 4.07 1.74 4.04 1.77
information security 1-7 4.62 1.78 4.64 1.72 4.38 1.75 4.17 1.78
job recruitment 1-7 3.37 1.69 3.43 1.61 3.46 1.65 3.38 1.68
dating services 1-7 3.62 1.73 3.79 1.68 3.91 1.66 3.72 1.69
political decision making 1-7 2.78 1.66 2.72 1.56 2.84 1.58 2.69 1.58
culture and art 1-7 3.47 1.70 3.53 1.63 3.47 1.70 3.34 1.74
Technological autonomy 7-21 12.77 3.88 13.06 3.90 12.69 3.95 12.57 3.95
Technological competence 7-21 11.97 4.15 11.85 4.24 11.40 4.19 11.38 4.11
Technological relatedness 7-21 10.17 4.08 10.16 4.06 9.51 4.12 9.15 3.98
Locus of control 1-7 - - 4.39 1.41 - - 4.42 1.42
Age 18-80 48.43 17.33 51.30 16.65 53.10 16.14 53.96 16.17
Categorical variables % % % %
Intelligent technology use 0/1 38.7 41.9 40.9 43.5
Interaction with robots 0/1 39.9 39.5 43.4 43.2
Male 0/1 49.9 48.9 49.1 49.6
BA degree 0/1 38.3 39.6 38.5 39.5
Works 0/1 48.5 49.6 49.7 49.6
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Table 2
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Hybrid Model Showing Between-person and Within-person Effects on Attitudes toward Al Use across 12 Investigated Domains.

Models for AI domains

medicine  nursing teaching traffic urban building defense information job dating political culture
and care & planning & real forces security recruitment services decision- & art
giving education estate making

Within-person
effects

Technological 0.13* 0.09 0.02 0.09 0.05 0.07 0.16 0.16* -0.05 -0.03 0.03 0.14
autonomy

Technological 0.09 -0.04 0.12 0.02 -0.18 -0.06 0.08 0.15 -0.09 0.17 0.06 0.06
competence

Technological 0.22%%* 0.41 %% 0.33%** 0.17* 0.09 0.19%* 0.26%** 0.41%** 0.34%** 0.28%** 0.277%%%* 0.18
relatedness

Intelligent -0.03 -0.02 -0.06 0.03 -0.04 -0.11 -0.08 -0.05 0.02 -0.14 0.05 -0.01
technology
use

Interaction -0.13* 0.03 0.03 -0.01 0.05 0.06 0.05 -0.01 0.09 0.01 0.05 -0.01
with robots

Works 0.01 -0.03 0.06 -0.12 0.02 0.11 -0.01 0.12 -0.03 0.05 -0.09 0.01

Between-
person
effects

Technological 0.26%** 0.10 0.16* 0.22%* 0.15* 0.30%** 0.18* 0.22%* 0.13 0.16* -0.05 0.14
autonomy

Technological 0.08 0.10 0.11 0.02 -0.04 0.06 0.02 0.08 -0.04 0.01 0.00 -0.03
competence

Technological 0.37%%* 0.55%** 0.53%** 0.45%** 0.41%** 0.29%** 0.41%** 0.46%** 0.57%** 0.37%** 0.49%** 0.47%**
relatedness

Intelligent 0.02 0.06 0.07 0.01 0.10 0.07 0.01 -0.05 0.05 0.08 -0.01 0.02
technology
use

Interaction 0.01 -0.03 0.02 0.08 0.01 0.06 0.11 0.04 0.03 0.10 0.00 0.06
with robots

Works 0.07 0.12* 0.10 -0.02 0.08 0.09 0.00 -0.07 -0.04 0.14* 0.05 0.06

Locus of 0.10* 0.03 0.05 0.04 0.07 0.09 0.13%* 0.08 0.03 0.03 -0.01 0.01
control
(internal)

Age 0.19%* 0.22%* 0.31%** 0.05 -0.01 0.17%* 0.08 0.07 0.01 0.07 0.04

Male gender 0.16%* 0.29%** 0.13%* 0.10 -0.11* 0.02 0.13%* -0.11* -0.07 -0.01 -0.04

BA degree 0.16%* 0.21%** 0.03 0.24%xx 0.15** 0.2]%** 0.14%* 0.25%** 0.02 0.00 0.12* -0.05

Note. *** p < 0.001, ** p < 0.01, * p<0.05

services, and political decision-making. In other words, increased tech-
nological relatedness over time was found to be significantly associated
with positive attitudes toward Al in these eight domains. Our main
analysis also identified significant within-person effects between tech-
nological relatedness and positive attitudes toward Al used in building
and real estate (b = 0.19, p < 0.01) and traffic (b = 0.17, p < 0.05), but
with slightly less strong effect sizes than in the abovementioned do-
mains. No significant associations were identified for Al utilized in art
and culture and urban planning.

Further, technological autonomy was found to have strong between-
person effects on positive attitudes toward Al in medicine (b =0.26, p <
0.001) and building and real estate (b = 0.30, p < 0.001). A less strong
but significant between-person effect of technological autonomy on at-
titudes toward Al was found for the information security domain (b =
0.22, p < 0.01). With a statistical significance of p < 0.05, the between-
person effects of technological autonomy on Al attitudes were identified
for teaching and education, urban planning, defense forces, and dating
services. Similarly, technological autonomy was found to have within-
person effects on attitudes in the domains of medicine and informa-
tion security (p < 0.05). We did not find a significant correlation be-
tween technological competence and attitudes in any of the 12 domains
of Al employment.

We also analyzed how internal LOC affects people’s attitudes toward
Al across 12 domains of Al employment. We found that higher internal
LOC has a strong between-person effect on positive attitudes toward the
use of Al in defense forces (b = 0.13, p < 0.01) and a significant but less
strong effect on Al attitudes in the field of medicine (b = 0.10, p < 0.05).

With regard to our control variables, we did not observe any

significant correlations between technology use variables and attitudes
toward Al across domains. Age had the most significant effect on the
positive attitudes toward Al utilized in the defense forces and teaching
and education (p < 0.001). Age is also significant (p < 0.01) for attitudes
toward Al in medicine, nursing and caregiving, and building and real
estate. Moreover, the male gender had a significant between-person
effect on attitudes toward the use of Al in nursing and caregiving, de-
fense forces (p < 0.001), and in medicine and information security (p <
0.01). However, the male gender was found to be negatively correlated
with attitudes toward Al in urban planning and job recruitment (both b
=-0.11, p < 0.05). Having a university degree was found to be relevant
for attitudes toward the use of Al in nursing and caregiving, traffic,
building and real estate, and information security (p < 0.001), medicine,
urban planning (p < 0.01), and dating services (p < 0.05). Lastly, being
employed was observed to have a between-person effect on attitudes
toward the use of Al in nursing and caregiving as well as dating services,
with a significance of p < 0.05.

5. Discussion

Previous studies on Al acceptance have emphasized the role of all
three basic psychological needs [e.g., 86, 90]. However, our findings
revealed that basic psychological needs are not of equal significance
when it comes to attitudes toward the use of Al. Because Al technologies
are more independent and can efficiently perform complex operations
with minimum human involvement, being technologically competent
might not be as essential when interacting with Al as it used to be with
previous technologies. This could be a possible explanation for why
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technological competence was not found to be linked to positive atti-
tudes toward Al in the investigated domains. Experiencing closeness
with others when using AI technologies was found to be important
overall. This is aligned with the results of the study that found that
people’s motivation to interact with a robot that supported their lan-
guage learning process increased when they experienced closeness with
that robot [88]. The only two domains for which experiencing related-
ness was not significant were culture and art as well as urban planning.
The explanation for this might be that the utilization of Al in the art and
culture domain remains controversial. As previously discussed, many
studies have found that people still prefer art that is created by humans
[81]. Our descriptive results also found low support for Al used in this
domain. When it comes to urban planning, research has revealed that
people are, in general, open toward Al being used in this domain [e.g.,
56, 671, but the type of technology is of significance [71]. It is possible
that our results would be different if we specified the AI modality used in
this domain (e.g., robot vs. chatbot).

Further, technological autonomy was related to positive attitudes
toward Al in medicine at both within- and between-person levels. Thus,
as individuals’ autonomy in technology use grew over time, so did their
positive attitudes toward Al employment in medicine (within-person
effect), and those with more overall autonomy perceived Al in medicine
more positively (between-person effect). These findings mostly align
with prior research on the use of Al applications in medicine and
healthcare, which has indicated that people hold both positive and
negative attitudes as well as neutral attitudes toward the use of Al in the
domain [37,38]. However, context is a relevant factor, as people’s at-
titudes vary depending on the medicinal area in which such applications
are used. The role of autonomy in positive Al attitudes in medicine could
suggest that, when individuals have freedom of choice over Al tech-
nology in healthcare, they may be more inclined to focus on the
perceived benefits of it that could be helpful to them. A significant
within-person effect of autonomy was also observed in the domain of
information security. Similar to the medicine domain, the ability to
choose which technologies to use and to what end likely influences how
comfortable people are with the technology. Cybersecurity is a major
aspect of Al, and it is conceivable that those who have autonomy over
their usage are either more aware and skilled in using these technologies
or, conversely, lack knowledge regarding such issues and are not overly
concerned about them.

Autonomy was also found to be associated with positive attitudes
toward the use of Al in the domain of building and real estate at a
between-person level. This finding could reflect recent developments in
the domain, which have revealed that utilizing Al can improve customer
experiences in property tours (VR/AR assisted) and enhance decision-
making, valuation, analytics, and recommendation processes [72,73].
Moreover, Al technologies can improve safety in construction work
[74], and these positive aspects with lower perceived risks are likely
meaningful for individuals when they evaluate the implementation and
utilization of Al in the domain. Further, significant between-person ef-
fects of technological autonomy on attitudes toward the use of Al were
observed in the domains of teaching and education, urban planning,
defense forces, and dating services. Al has been widely adopted in
teaching and education [109] and has vast potential in this domain—for
example, supporting teachers in their numerous tasks, such as assessing
student work, providing feedback, and providing support for adminis-
trative tasks [45]. It is commonly understood that educators have a
heavy workload [110]; thus, it is sensible that tools that can decrease
their load without compromising on the quality of the work would be
positively perceived. Those who have autonomy in Al use can perhaps
empathize with and accept the use of Al in this domain. In urban
development, individuals with autonomy may perceive the utilization of
Al through its perceived benefits. At best, Al in urban environments can
support development, smart city initiatives, and sustainable solutions
[111]. Al-driven online dating services often rely on algorithms to
connect users by assessing their compatibility [112]. These platforms
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can integrate with additional features, such as generating profile con-
tent, providing examples of possible responses, and helping users to
choose potential matches [75]. Having autonomy in Al usage may in-
fluence people’s perspectives, thus making them more likely to appre-
ciate the potential of Al to improve infrastructure services, urban
planning, and matchmaking. Overall, our results indicate that those with
autonomy have more positive views toward Al employment across do-
mains and are less resistant toward change in terms of new technology,
which likely aligns with their values and beliefs.

While there is evidence that people with higher internal LOC expe-
rience discomfort with Al technologies in various domains [18], it has
also been observed that cooperating with Al in the workplace can
motivate employees with high internal LOC to strive for improvement
[102]. Al is the most autonomous technology in the world thus far, and it
has already gained control over certain aspects of our lives. People who
have high LOC might find Al intimidating, as it can take away their sense
of control over their personal and professional lives. Nevertheless, this
study found a positive correlation between higher internal LOC and
positive attitudes toward Al in two domains—the defense forces and
medicine. It has been identified that the more autonomy is given to
weaponry, the lower the acceptance it received from the public [53].
Yet, if people believe that using Al would minimize noncombatant fa-
talities, they are more open toward using it in this context [54]. It is
possible that in our study, people with high LOC perceived the use of Al
in defense forces more positively, as they considered Al as a possible
means to improve control over certain processes that could, for example,
minimize human casualties in combat. Nevertheless, when interpreting
the results related to defense forces, one should consider that the public
does not have a clear idea regarding how Al is utilized in this field [52].
When it comes to the medical domain, the explanation regarding why
people with high internal LOC observed medical Al in a more positive
manner might be similar to that in the case of autonomy. People who
feel in control of their own lives and their own health might be more
open toward the improvements Al brings into the medical field.

With regard to sociodemographic factors, our results are not
completely aligned with previous studies. Zhang and Dafoe [17] found
higher support for Al use among people who are male, educated, and
have previous experiences with technologies. In our study, being male
was a predictor of positive attitudes only in five domains—medicine,
nursing and care giving, teaching and education, defense forces, and
information security, while it was negatively correlated with attitudes
toward Al in urban planning and job recruitment. Our study also found
that people who had previous experiences with robots were less likely to
positively view medical Al, but in other domains previous experience
with technology was not significant. Having a university degree was
correlated to positive attitudes in eight domains, excluding teaching and
education, job recruitment, dating services, and culture and art.
Novozhilova et al. [18] did not observe a correlation between being
employed and comfort with AL In our study, we identified that being
employed was of significance for positive attitudes toward the use of Al
on a between-person level in two domains—dating services and nursing
and care giving. Lastly, there is evidence that people who are older are
less supportive of Al [113]. However, in our study, age was a significant
factor only in the following domains—medicine, nursing and caregiving,
teaching and education, defense forces, and information security. To
conclude, our findings imply that sociodemographic factors affect atti-
tudes toward Al differently depending on the domain in which AI is
employed.

6. Theoretical and practical implications

The SDT and LOC are widely recognized concepts in the field of so-
cial psychology that have been used to explain human behavior and
motivations in many contexts, such as health, education, workplace,
and, recently, interactions with different technologies (including AI).
This study extended the knowledge on how LOC and basic psychological
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needs affect attitudes toward the use of Al in 12 specific domains in
which Al is already employed. Numerous previous studies have exam-
ined the attitudes towards Al in specific domains by focusing on the
perspectives of specific groups, such as domain experts or patients [e.g.,
41, 571, and for certain domains there is very little data on the attitudes
toward Al (e.g., defense forces, information security, building and real
estate technology, and dating services). This study addressed the gap in
the field by focusing specifically on the attitudes of the public while
encompassing various domains in which Al is utilized. Additionally, this
study provides a longitudinal perspective that is valuable, given that Al
technology has developed extensively in the past few years. For
example, the study included the time periods of major events in Al
development, such as the release of ChatGPT, which was observed to be
relevant for shaping the public’s attitudes toward this technology [47].

While the SDT has been intuitively integrated into many guidelines
for technology use in the last few decades, with the emphasis on tech-
nology supporting people’s needs for autonomy and competence [85],
insufficient attention has been given to technological relatedness.
Nevertheless, the findings of this study imply that when it comes to Al,
technological relatedness might play a greater role in forming the atti-
tudes toward Al This finding is also important for social inclusion and
finding solutions to close the digital divide, as technology use can help
people feel more connected. Our study revealed that increased techno-
logical relatedness is linked to positive attitudes toward Al used in all
domains. Simultaneously, technological competence was not identified
as a significant predictor of attitudes. This suggests that feeling con-
nected is considered as more important than being competent when
interacting with AL. Moreover, when it comes to the satisfaction of the
need for autonomy and having control over the outcomes of one’s life,
our results revealed that their relevance for attitudes is domain-specific.
These findings suggest that there are differences in how Al is perceived
when compared to previous technologies. This should be considered
when designing Al tools aimed to be used in the investigated domains.
Because attitudes can majorly influence people’s behavior [114], we
argue that our findings should be taken into consideration by the parties
responsible for creating strategies and guidelines for Al integration.
Lastly, giving the public a more active role in shaping the future world in
which we live alongside Al is essential for addressing shared Al-related
challenges in a democratic manner [30]. Because our study revealed
new dynamics related to basic psychological needs and LOC, we argue
that these should be considered by policymakers and other relevant
parties.

7. Limitations and recommendations for future research

Although our study is based on comprehensive longitudinal data, it
has certain limitations, such as relying on self-reported survey data.
Therefore, it is our recommendation that future studies should extend
our findings by utilizing other research methods, such as interviews and
experiments. Further, we measured attitudes toward Al by using a
single-item scale. Although single-item measures do have limitations
over longer multi-item scales, the scale used in this study meaningfully
captures the core construct relevant to our aim. While the existing scales
such as GAAIS [1], ATAI [21], ATTARI-12 [115] focus more on general
attitudes toward Al, we aimed at investigating domain-specific differ-
ences. Future studies could extend our findings by, for example,
measuring attitudes with a multi-item scale while focusing on a specific
domain of Al employment.

Our study was conducted in the Finnish context, which is charac-
terized by, for example, high societal trust and trust in institutions, a
welfare state model, and a high-quality education system. In addition,
Finland is a technologically developed country where people frequently
interact with different technologies. For these reasons, the results cannot
be generalized to the contexts of other countries. Future research should
investigate attitudes toward Al with a more culturally diverse sample, as
it is revealed that attitudes toward AI could depend on cultural values
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[16]. In addition, we did not provide information on Al modality (e.g.,
robot, computer, bot) when asking about the attitudes toward AI use
across domains. Research reveals that Al modality is one of the main
factors that can influence how people perceive AI [116]. Future research
should closely examine how a specific Al modality affects attitudes to-
ward Al across fields.

We did not include questions on whether participants were employed
in the specific domains of Al employment addressed in this study. Being
employed in one of the investigated domains could have impacted one’s
views on Al being used in that domain. Future studies should address
attitudes of people employed in these domains of AI use. Lastly, we
recommend that future studies should analyze attitudes toward Al in
domains in which Al is already being used but that are not covered in
this study, such as the justice system, entertainment, and agriculture.

8. Conclusion

In the last few years, Al has significantly advanced and has also
become more accessible to the public. As a consequence of rapid
development, Al has been integrated into many technologies that people
use daily in both private and professional contexts. Al has been intro-
duced into our lives without adequately understanding the public’s
needs and attitudes. Our study sheds new light on the role of basic
psychological needs and LOC in shaping the public’s attitudes toward Al
in domains in which interactions with Al have become more common.
Our findings imply that experiencing closeness when interacting with Al
is perceived as more important than feeling competent, while autonomy
and internal LOC have a different significance depending on the domain
of AI use. The findings of this study are significant for different parties,
such as individuals and companies who design Al tools and create
guidelines for their use and integration as well as for the policymakers
who decide on the laws and regulations related to Al use.
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Appendix A

Attitudes toward Al by a specific domain.
How positively do you feel about the use of Al in the following fields?
. medicine
. caregiving and nursing
. teaching and education
. traffic
. urban planning
. building and real estate technology
. defense forces

8. information security

9. job recruitment

10. dating services

11. political decision-making

12. culture and art

Not at all positively [1]

[2]

[3]

[4]

[5]

[6]

Extremely positively [7]

Autonomy, relatedness, and competence in new technology use.

Evaluate the following statements.

Autonomy.

I feel I have the ability to influence how I use new technologies.

I feel like I can use new technologies pretty much the way I want.

I don’t have many opportunities to decide for myself how to use new
technologies.

Competence.

Other people tell me I am good at using new technologies.

I don’t feel very competent when using new technologies.

I am better than others at using new technologies.

Relatedness.

New technologies give me more opportunities to interact with
others.

I feel close to others when using new technologies.

I have more opportunities to experience closeness to others when
using new technologies.

Strongly disagree [1]

[2]

[3]

[4]

[5]

[6]

Strongly agree [7]

Note. The scale was created by modifying and combining items from
previous research [1, 2].

Locus of Control (LOC).

Evaluate what you are like. Choose the option for the following
statement that best describes you.

I believe that a person can truly be in charge of their own destiny.

Does not describe me at all [1]

[2]

[3]

[4]

[5]

[6]

Describes me completely [7]

Note. We used a one-scale item adjusted from the LOC scale
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introduced by Craig et al. [3].

Technology use.

How often do you use the following technologies?

1. Mobile robot or other intelligent mobile device (e.g., robot vac-
uum cleaner, robot lawnmower, assistant robot).

2. Virtual assistant via smart speaker, computer or phone app (e.g.,
Siri, Alexa).

3. Wearable smart technology (e.g., smart watch, smart ring).

never
less than once a week
weekly

daily

several times a day

How often do you use the following technologies in your
neighborhood?

1. Social media service aimed at the neighborhood (e.g. Facebook,
WhatsApp group or channel).

2. Neighborhood’s email list.

3. The neighborhood’s homepage (e.g. a housing association’s resi-
dent page).

4. The neighborhood’s reservation system.

5. The neighborhood’s digital display.

never
less than once a week
weekly

daily

several times a day

Note. The original language of the survey was Finnish.
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