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Abstract

In the 21st century, direct interaction with robots in our daily lives seems inevitable, so the extent to which people accept

these devices, especially for personal use, is a not uninteresting question from a research perspective. The widespread
adoption of robots in service sectors (e.g. nursing, elderly care, catering), in addition to industrial use, justifies an
investigation of the degree of user acceptance of these devices and of the personality traits that may be associated with
higher acceptance of robot use. The research sought to answer two questions: (1) whether priming (viewing short, intense
videos) influences the level of acceptance of robots in the subjects, and (2) how personality traits such as diverse curiosity,
uncertainty intolerance or state anxiety are related to the acceptance of robots. 129 women and men aged 18-27 years
participated in the survey in March 2023. In the experimental design, participants completed the Epistemic Curiosity
Questionnaire, the IUS-12 (Uncertainty Intolerance Scale) test, the STAIS-5 state anxiety test, and a self-developed test of
robot acceptance after playing short videos (one positive, friendly and one negative, threatening) used as a preloading tool.
As a result of the experiment, it was found that it was not the prefix of the message (friendly/positive or
threatening/negative) that influenced the subjects, but the presentation of the robots in general and the subjective emotion
(discomfort, threat, arousal) evoked by what they saw. There is a strong positive correlation with robot acceptability on the
epistemic curiosity questionnaire's universal curiosity scale, and an interesting finding that warrants further investigation is
that those scoring high on the uncertainty-intolerance scale show a positive correlation with robot acceptability. The
experiment supported the hypothesis that men are more supportive than women of the use of robots in everyday life and
personal use.
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1. Introduction

The pace of development of robotics in the 21st century makes it inevitable that we will encounter robots in our
everyday lives, so the extent to which people accept the devices that are becoming part of their lives is a research question.
According to Ford [1] it is expected that the powerful, fast and dexterous robots created by mankind will soon no longer
require direct human intervention to operate, and will increasingly outperform humans in a growing number of areas.
Human attitudes towards robots have been a hot topic not only in scientific research but also in the arts over the last few
decades: science fiction writers have been envisioning the future we live in long before the 21st century, and filmmakers'
imaginations are constantly being captured by the idea of what it would be like to live in a society with humanoid robots.
Films such as Ex machina, M3GAN, Al - Artificial Intelligence all seek to answer the question of whether humans and
robots can live in peace and, above all, in productive cooperation.

Since the use of the term "robot" is not uniform across disciplines, let's turn to a source independent of country and
culture for a definition. According to ISO 8373:2012, a robot is "an actuated mechanism with two or more programmable
axes, with a degree of autonomy, moving in its environment, designed to perform a designed task" (§ 2.6). Actuated
mechanisms that do not have a programmable number of axes or that are fully remote-controllable (no degree of autonomy)
but otherwise meet the definition of industrial or service robots are called robotic devices (§ 2.6). Industrial robots are " for
use in industrial automation applications" (§ 2.9), while a service robot "performs useful tasks for humans or equipment
other than in industrial automation applications" (§ 2.10) [2]. In the research described below, we did not distinguish
between industrial or service robots, and used the term "robot" throughout the questions.

2. Literature Overview

A study with Japanese participants found that people (at least Japanese respondents) are more positive about adopting a
particular type of robot if its behaviour is more predictable and predictable [3]. One popular and widely used robotic
device, the vacuum cleaner robots studied in this research have a clearer purpose and function than the pet-type and
communication robots, which were the other two study groups. The researchers saw that because vacuum cleaner robots
have a single task (cleaning), the associated clarity and predictability could mediate the experience and knowledge of the
functions associated with this type of robot, leading to greater social acceptance of the research. In the same vein, pet-type
and communication robots are oriented towards abstract tasks, i.e. interaction with humans, regardless of linguistic or non-
linguistic applications. The experience with these robots has not necessarily led to a high level of acceptance, and the
researchers believe that only a better understanding of their functions will contribute to a wider acceptance of these devices
and their applications. The above research is confirmed by another study, which suggests that anthropomorphisation of
robots could be the key to a better understanding of their behaviour and functionality, and also to increasing acceptance [4].
Anthropomorphised robots could also be of great importance in the social sector if society is open to new tools. In Japan,
for example, a world leader in robotic applications, it has already been shown [5] that communication robots used in
nursing homes have had a significant positive impact on the people they care for. Human-robot interactions were video-
recorded and it was found that while communication robots reduced psychosocial distress in older adults, non-verbal plush
toy-like robots helped to develop positive emotional, verbal, visual and behavioural engagement.

Robots for social purposes are also an interesting area of study in their own right. Social robots are programmable
machines that, supported by artificial intelligence software (and typically by large language models), allow them to both
give the appearance of autonomous action and to exhibit social skills that facilitate human-robot interaction (Breazeal et al.
Although there is a wide range of robotic devices, most of the examples presented in the media are only laboratory
prototypes, and commercially available ones still have a number of limitations when it comes to performing complex tasks.
Therefore, in the short to medium term, their application is expected to be limited to simpler socio-emotional tasks
(regardless of the complexity of the task), and for more complex services they will still typically need to interact with
human teams [6]. However, there is evidence of a gradual increase in adoption even in the short term. Turja, et al. [7]
conducted a study in 2016 and 2022 among caregivers of the same elderly care home residents, which found that even in
such a short period of time there was a positive change in the attitude of the subjects towards robots, highlighting that they
were empirically convinced that the robots were well adapted to social norms.

The literature is divided on gender differences. Some research shows no difference between men and women in the
acceptance of robots [8] while other research shows that men tend to be more inclined to a higher degree of acceptance than
women [9]. The other side of the question is also interesting: whether the gender of the robot itself has an impact on
acceptance. Some studies have suggested that for function-specific tasks, whether a robot performs a task with a "gender"
that conforms to established social stereotypes may be an important determinant of robot acceptance [6].

Collaboration in the workplace, or the robot as a direct collaborator, is not unknown to industrial robot users. In some
jobs, direct and daily contact with robots cannot be avoided, and there is more research available on this. Hybrid human-
machine work teams evolve according to human physical and psychological needs, increasing for example safety, comfort
and overall ergonomics [10]. The results of a 2017 study showed that the accuracy of the robot in the work environment
had a decisive impact on the level of trust in it. The physical appearance of each robot also had a significant impact on
perceived efficiency and collaborative performance in the work group. In the same research, industrial robots were
associated with higher task flexibility and performance for human workers [11]. The robot waiter in a restaurant is not a
utopia (although it is seen in the movie The Passengers), but a very real phenomenon that can mitigate the overall labour
shortage in the hospitality industry [12]. However, a Turkish study found that although respondents did not reject the
possibility of a robot waiter, there was no enthusiasm for the robot per se, which the researchers explained by the fact that
with human waiters, customers expect the emotional surplus of smiles, kindness and sincerity in the interaction [13]. In the
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case of robots used in the home environment, it is worth mentioning that a distinction should be made between the use of
functional tools in the home and robots providing humanoid or social services. In relation to the latter, the results of
ongoing research and research completed in the last few years are of interest. In the case of home care, a study in New
Zealand found that patients who used their own robot for patient care in the trial reported largely positive experiences, as
well as improved medication efficacy and physical activity [14] however, have shown that users' willingness to cooperate
depends largely on how the robot is presented to them and how subjectively they perceive the robot's function as useful
[15].

Priming is a technique used in the field of psycholinguistics. It is based on the idea that the relations of lexical
organization are manifested in the way that words facilitate the recognition of each other, i.e. the recognition of a word
facilitates the recognition of other words related to it within or across modalities [16, 17].

However, the bias is not only observed in a linguistic context. Within the biasing effect, according to the theory of
emotional contagion, not only our prior attitudes, but also irrelevant, unconscious influences that trigger emotions can
influence our judgments by favouring the evocation of thoughts congruent with the emotional affect. Positive emotion
elicitors favour positive thoughts, and the same effect holds for negative emotion elicitors [18]. The bias effect also works
for non-conscious events or phenomena [19, 20]. An interesting research finding is that people's risk-seeking behaviour can
be stimulated by recalling previous successful decision situations [21].

The assumption of a sex difference within the priming effect is based on a number of studies. In a selected video
depicting violent acts (which resembled scenes from a violent video game), it has been scientifically proven that men play
more violent video games than women, the reasons for which researchers have summarised as men being less empathetic,
more prone to morally justify physical violence, and having a greater need for sensation and aggression in video games
than women [22, 23]. For adolescent males (but not females!) who play aggressive video games, one study showed that
their exposure to violent games positively predicted their best friend's aggression 1 year later [24].

With reference to the empirical research described below, we should mention the biasing effects of dance, music and
humour. Some research has identified six basic components that are related to the psychophysiological and health effects
observed in dance: (1) rhythm and music, (2) sociality, (3) technique and fitness, (4) connection and relatedness (self-
worth), (5) flow and awareness, (6) aesthetic emotions and imagination (Christensen et al, The positive psychological
effects of dance have been confirmed in several studies [25-27] and music has a clear positive effect on people's nervous
system and mood [28, 29]. Although the proposition may seem subjective, the selected video also raises the issue of
humour as a motivational tool. The subjectivity may be nuanced by the fact that every year before Christmas, Boston
Dynamics uploads material to a video-sharing portal that is specifically intended to be funny and entertaining. Research in
positive psychology has shown that humour clearly contributes to well-being, subjective satisfaction and stress reduction
[30-32].

The basic idea of our research was that subjects who receive a positive message about robots prior to the research
questionnaire are more likely to accept the widespread use of robots than those who receive a negative prior impulse on the
same topic. Accordingly, in the between-subjects research design, one group viewed a short video classified as pleasant and
friendly, while the other group viewed content classified as unpleasant and threatening. Based on the literature, we
expected gender differences, with male respondents generally being more accepting of robots than women. In relation to
the questionnaire instruments used, we investigated the relationship between personality traits such as diverse curiosity,
uncertainty-intolerance or anxiety and robot acceptance.

Hypothesis 1: Positively biased experimenters will be more supportive of the use of robots for personal purposes
compared to negatively biased experimenters.

Hypothesis 2: Negative bias has less effect on male respondents than on female respondents.

3. Methodology

129 law students from years 1 and 4 participated in the survey on 23 March 2023 in Gy6r. The participants were (as
expected) aged between 18 and 27 years, 52 males (40.3%) and 77 females (59.7%), reflecting the gender ratio of
participants in higher education in law. The proportion of first-year students was 65.1% of the total sample, with a mixed
proportion of 1st and 4th year students in each classroom. Group A had 66 students and Group B had 63 students.

Experimental setup: between-subjects (control group) setup, testing different groups in the same situation (comparing
groups). The subjects are placed in 2 groups ('A' and 'B' rooms). The experiment is conducted in one group by showing a
commercial from Boston Dynamics robotics laboratory, featuring 4 robots dancing to happy music (available at:
https:/www.youtube.com/watch?v=fn3KWMI1kuAw, duration: 2 minutes 54 seconds), while the other group will be
shown a video of the military use of the same Boston Dynamics robot (Atlas) (available at:
https://www.youtube.com/watch?v=ka0flAPVjaU, duration: 2 minutes 50 seconds). The experiment consisted of 3 phases:
in the first part, the subjects provide their personal data, fill in a questionnaire on trait anxiety and epistemic anxiety,
followed by the videos, then their evaluation, state anxiety, uncertainty intolerance and a series of questions on robots. The
whole experimental situation took roughly 15-20 minutes.

Before the experiment was conducted, in February 2023, the videos were pre-tested in order to filter out researcher
subjectivity and provide measurable data to support the expected impact of the videos. Some of the respondents were
reached via electronic means, while the other part consisted of Hungarian and foreign university students who, on the one
hand, reflected the age composition of the later experimenters and, on the other hand, had not participated in subsequent
and related research and therefore did not bias the later experimental results. The pre-testing received responses from 49
respondents, 81% of whom were female and 19% male, all aged between 18 and 40. 91.8% of the respondents were aged
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between 18-25 years, thus matching the age of the later target group for the experiment. According to the results, the first
video was clearly labelled as "friendly and cheerful", which was considered to be capable of arousing the viewer's
excitement and was typically perceived as positive and pleasant by the respondents.

In general, attitudes towards novelty and homogeneity between the participants in rooms A and B were assessed using
the epistemic curiosity questionnaire. The Epistemic Curiosity Questionnaire contains ten items on curiosity in the sense of
need to know. It can be further subdivided into two further subscales: universal and specific epistemic curiosity, with five
items for each. The former type of curiosity is understood in a general sense, the latter is specific to a particular situation.
The statements are judged on a four-point Likert scale in terms of the extent to which the respondent considers the
statement to be typical of him/herself [33]. The epistemic curiosity test was used to examine both group homogeneity and
the research question whether those who score higher on the subscale of diverse curiosity are more accepting of robots.

In phase 3 of the experiment, respondents completed the STAIS-5 questionnaire on state anxiety and a self-
administered questionnaire on the acceptability of using robots for personal and household purposes. The shortened version
of Spielberger's STAI questionnaire measures the current level of state anxiety in 5 questions and is therefore suitable for
measuring whether Group B's state anxiety is higher than Group A's in response to a threatening video.

After viewing the videos, the IUS-12 (Uncertainty Intolerance Scale) test [34] was administered. Uncertainty
intolerance is an exaggerated reaction of a person in negative situations when there is not enough and well-defined
information about the outcome of the situation [34].

4. Results

Reliability testing of the self-compiled questions on robot acceptability found that Crombach's a is 0.782, which is a
sufficiently high value to establish reliability. The Crombacha indicator is also an appropriate indicator for the present
research in that it is only designed to examine a single factor (acceptance of the use of robots). The Cromacha value of the
Diverse Curiosity Scale is 0.796, the Cromacha value of the Uncertainty Intolerance Scale is 0.770, the Cromacha value of
the Pre-Video Trait Anxiety Scale is 0.796, and the Crombach's value of the Post-Video State Anxiety Scale is 0.885, so all
the test instruments used are reliable measures.

An evaluation of the videos during the experiment yielded results that were in line with expectations. The subjects in
Room A watching the dancing robots found the material non-threatening, while the subjects in Room B watching the armed
robot found the material more threatening. Of relevance to the hypotheses, of the people who watched the armed video,
those who gave answer 1 to the threat question (i.e. did not find the video threatening) were both 19-year-old males, and of
the 9 people who gave answer 2, 8 were also male. Previous research findings that violent, armed scenes evoke less fearful
emotions in men were confirmed in this study. For the very scary response, the gender balance is more even: 5 out of the 13
respondents who marked 5 were men and 9 were women. Compared to the results of the pre-testing, the positive content of
the video elicited less of the expected effect in the experimental subjects, but feedback on the positive and negative
message was clearly present in the direct responses to the videos.

For groups A and B, homogeneity was found for epistemic curiosity (p all cases> all 0.05), so there was no difference
between group members in this respect. The research also sought to answer whether a higher score on the epistemic
curiosity questionnaire's subscale of universal curiosity was associated with higher levels of acceptance of robots. The first
4 questions of the questionnaire clearly measure the level of universal curiosity in the Hungarian sample, who are generally
characterized by avoiding boredom, and by a desire for a varied stimulus environment, where the focus is on the stimulus
and not on its content [34]. When comparing the first 4 items of the EPQ questionnaire with the total respondent score on
robot acceptability, it was found that respondents scoring higher on the diverse curiosity scale were also more accepting of
using robots (p< 0.01 when testing for positive correlation).

In the case of the uncertainty intolerance questionnaire, we were looking to find out whether inhibitory-type
uncertainty intolerance is associated with lower levels of acceptance of robots. Those who score higher on this scale are
characterised by a sense of uncertainty that inhibits action or experience, and we therefore assumed that their resistance to
robots would also be higher. Research on a Hungarian sample has found higher scores for women on the inhibitory
uncertainty scale [34] so our hypothesis related to gender differences is also related to the examination of the interaction of
these two factors.

The answers to questions 3, 6, 7, 10 and 12 of the uncertainty intolerance questionnaire were compared with the
overall score on robot acceptance. Examination of the two composite scores did not show a correlation (p=0.085), so our
hypothesis was not confirmed. On the other hand, we examined the IUS-12 scale composite score and found a positive
correlation with the composite score for robot acceptability (p=0.01), suggesting that individuals with uncertainty-
intolerance, who overreact to negative situations where they do not have enough and well-defined information about the
outcome of the situation, are generally more supportive of robot use. Further investigation of this event and, within that,
exploration of the reasons for it, is certainly warranted.

There was a difference between male and female respondents on the use of robots, with male respondents showing a
significantly higher acceptance of direct contact with humanoid robots in particular. The following table provides an item-
by-item analysis of the level of acceptance, given the high importance of robot applications for future research.

In this study, we investigated whether friendly and threatening biasing had an effect on robot capture responses.
According to the correlation test, the results were not significant when directly disaggregated into groups A and B, but
when looking at responses to momentary distress (emotions directly triggered by the videos) and robot acceptance
statements, a significant (p< 0.05) correlation was found for most responses.
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If the 10 questions on robot acceptance are considered as a single factor (robot acceptance factor), the effect of videos
as biasing factors is clearly detectable (p in all cases< 0.05), however the effect is not the result of group decomposition:
independent samples T-test: p=0.894. Those who perceived the videos they saw (regardless of whether they were positive
or negative in the experimental design) as threatening or unfriendly were also more dismissive of the questions about the
use of robots.

The summary Table 1 presents the main findings of the research:

Table 1.
Summary table on the priming effect.
rho -0.047
Robot acceptance factor and AB group decomposition results df 129
p-value 0.894
rho -0.305
Robot acceptance factor and pleasant/unpleasant perception of the video df 129
p-value <0.01
rho -0.344
Robot acceptance factor and intensity of emotions evoked by the video df 129
p-value <0.01
rho -0.439
Robot acceptance factor and identification of video as threatening df 129
p-value <0.01
rho -0.292
Robots acceptance factor gender difference df 129
p-value <0.0.1

5. Conclusions, Discussion

In the experimental situation we wanted to investigate the effect of priming on the acceptance of robots. Priming in
object research consisted of the screening of short videos with pre-confirmed positive and negative content, which was
expected to result in a difference in the subsequent subject's attitude towards the test object [18-20]. The humour, dancing
and vocabulary ("Do you love me?") displayed in the cheerful video suggested a strengthening of the intended effect [16].
Our first hypothesis was that positively biased subjects would be more supportive of using robots for personal purposes
compared to negatively biased subjects. The research results showed that although the effect of the videos shown to Group
A and B received feedback that was on average similar to the preconceived expectations, the significant relationship was
not generated by the nature of the video but by the general emotional state it elicited, i.e., the friendly or threatening effect
was only relative, the information shown about the robots and the emotional state it generated alone generated the effect.
Hypothesis 1 was not supported by the research results.

According to the second hypothesis, negative bias has less effect on male respondents than on female respondents. The
evaluation of the videos and the overall level of acceptance of robots found that male respondents were more accepting of
the use of robots than female respondents, thus the second hypothesis was supported by the research.

In line with the literature, the acceptance of robots in the workplace or as a useful "tool", for example in the service
sector, is accepted [12, 35] or at least less resisted, while even the younger generation is reluctant to let them into our
personal space, especially those who are not comfortable with uncertainty and unpredictable situations. Based on the results
and the individual analysis of each item, respondents with inhibitory anxiety are unanimously the most dismissive with the
two responses that they would not mind living with a humanoid robot or having to entrust their dog to a humanoid robot. A
common feature of the responses is that they contain information about the experimenters' homes, so it seems that while in
general, at work or in a restaurant, the use of or interaction with domestic robots is acceptable even for those with
inhibitory anxiety, they would not allow them into their homes or personal spaces.

The research results raise the possibility that for the 18-27 age group, the encounter with robots and potentially
threatening content may be part of their "daily routine", but at least the previously assumed novelty experience was not
significant enough to influence their basic attitudes towards robots. Accordingly, it is possible that the study measured
general attitudes towards robots and not the effect of the videos.

Another result of the study to be considered, which may be related to the previous point, and may also be a limitation
of the research, is that the short duration of the videos meant that they did not have the expected effect, so a possible repeat
study would need to look at the effect of longer duration of the preloading content.
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Appendix
Items of the self-administered questionnaire used in the research:
Instruction: 'Please indicate how much you agree with the following statements. Please select a value between 1 and 5".
1) The use of robots is now a necessity
2) People who don't use robots in their household, even though they can afford to, are causing themselves unnecessary
problems
3) Household robots pose risks
4) The use of smartphones is nowadays a necessity, an inevitability
5) Robots will take over from humans
6) Robots and artificial intelligence are risky technologies
7) 1know that I pay for some services with my data
8) It is unnecessary to use a robot for a task that I can do myself
9) [am aware that smart devices collect a lot of personal data about me
10) I wouldn't mind living at home with a humanoid robot
11) I wouldn't mind if my direct colleague was a humanoid robot
12) 1 would leave my dog in the care of a human robot while I'm away.
13) I wouldn't mind if the restaurant was served by a humanoid robot.
Reverse items: 3, 5, 6, 8,
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