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Artificial Intelligence (Al) is supposed to perform tasks autonomously, make competent
decisions, and interact socially with people. From a psychological perspective, Al can
thus be expected to impact users’ three Basic Psychological Needs (BPNs), namely (i)
autonomy, (i) competence, and (i) relatedness to others. While research highlights the
fulfilment of these needs as central to human motivation and well-being, their role in the
acceptance of Al applications has hitherto received little consideration. Addressing this
research gap, our study examined the influence of BPN Satisfaction on Intention to Use
(ITU) an Al assistant for personal banking. In a 2x2 factorial online experiment, 282
participants (154 males, 126 females, two non-binary participants) watched a video of
an Al finance coach with a female or male synthetic voice that exhibited either high or low
agency (i.e., capacity for self-control). In combination, these factors resulted either in Al
assistants conforming to traditional gender stereotypes (e.g., low-agency female) or in
non-conforming conditions (e.g., high-agency female). Although the experimental
manipulations had no significant influence on participants’ relatedness and competence
satisfaction, a strong effect on autonomy satisfaction was found. As further analyses
revealed, this effect was attributable only to male participants, who felt their autonomy
need significantly more satisfied by the low-agency female assistant, consistent with
stereotypical images of women, than by the high-agency female assistant. A significant
indirect effects model showed that the greater autonomy satisfaction that men, unlike
women, experienced from the low-agency female assistant led to higher ITU. The findings
are discussed in terms of their practical relevance and the risk of reproducing traditional
gender stereotypes through technology design.

Keywords: agency, autonomy, Artificial Intelligence, gender stereotypes, voice assistants, competence,
relatedness, technology acceptance
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INTRODUCTION

People in the industrialized world increasingly rely on Artificial
Intelligence (AI) to obtain information, get personalized
recommendations, or make decisions in their day-to-day life. In
professional contexts, for example, doctors now use intelligent
image analysis tools for diagnoses (Davenport and Kalakota, 2019;
Kaplan et al., 2021) and HR managers at companies let algorithms
preselect who should be invited to a job interview (Liem et al.,
2018; Houser, 2019). In personal life, data-driven AI systems
recommend movies according to the user’s preferences (Lawrence,
2015; Floegel, 2020), monitor sleeping patterns (Alqassim et al.,
2012; Lee and Finkelstein, 2015; Kolla et al., 2016), allow you to
chat as you would do with a friend and provide emotional
support (e.g., Replika, replika.ai), manage your home via smart
home technologies (Robles and Kim, 2010; Wilson et al., 2017;
Gram-Hanssen and Darby, 2018; Marikyan et al., 2019), and
support your every-day banking tasks (Letheren and Dootson,
2017; Li et al, 2020). Through the use of machine intelligence,
data are analyzed faster than ever before, decision processes are
accelerated, monotonous tasks can be handed over to the computer,
and in cases of chatbots and speech assistants, sociable connections
are possible without a real human dialog partner being involved.

As new technologies emerge, we quickly adapt to them and
integrate them into our personal and professional life. Yet,
from a psychological point of view, we need to question how
they impact human experience, motivation, and well-being.
According to the Basic Psychological Needs Theory (BPNT;
Deci and Ryan, 2000; Ryan and Deci, 2000), which has received
a lot of attention in fields other than technology use, motivation
to engage in a task and subsequent well-being can be achieved
through (i) personal autonomy, (ii) the feeling of being competent,
and (iii) relatedness to other people.

Looking at current developments and new applications offered
in Al which often involve competent and autonomous decision-
making or building social connections, it can be argued that
Al systems may target the three spheres addressed by
BPNT. Nevertheless, empirical research to date has hardly
investigated the association between behavioral intentions to
use Al-based applications and the perceived fulfillment of the
three Basic Psychological Needs (BPNs), nor how variations
in system designs or user-specific factors play a role here.

The present study is therefore dedicated to the question of
need fulfillment in the interaction with an Al-based smartphone
assistant, as a function of (a) more vs. less agency of the assistant,
(b) female vs. male perceived design features of the assistant,
and (c) user gender. In doing so, we aim not only to inspire
greater consideration of BPN in the future design of Al systems,
but also to take up the current discourse around gender-
stereotypical design of Al-based voice assistants (West et al., 2019).

BASIC PSYCHOLOGICAL NEEDS THEORY

As part of their Self-Determination Theory of human motivation
(SDT), Deci and Ryan (1985, 2008) developed six mini-theories,
one of which is the BPNT (Deci and Ryan, 2000; Ryan and

Deci, 2000). According to the authors, if a task or situation
leads to satisfaction of the three BPN—autonomy, competence,
and relatedness—it creates human autonomous motivation to
engage in the task, greater well-being, and overall satisfaction.
If all three needs are fulfilled, we are motivated to perform an
action, and we lack autonomous motivation, if one or more of
these needs remain unfulfilled. Within the theoretical framework,

« Autonomy relates to our desire to have control over a situation
and our actions,

» Competence refers to our innate desire to experience mastery
over a task, and

« Relatedness is our need to care for others and be cared for
in return.

Over the recent years, BPN Fulfillment was measured most
commonly with the Basic Psychological Need Satisfaction and
Frustration Scale (BPNSFS; Chen et al., 2015). In comparison
with previous scales, such as the Balanced Measure of
Psychological Needs (BMPNs, Sheldon and Hilpert, 2012) or
the Basic Psychological Need Satisfaction Scale (BPNS; Ilardi,
1993), the BPNSFS measures Need Satisfaction and Need
Frustration as two separate constructs. Need Frustration was
added to the construct, as needs can not only be satisfied but
also actively blocked (Chen et al., 2015). While Need Satisfaction
relates to the prediction of well-being, Need Frustration
contributes to ill-being (Chen et al., 2015). Conceptually, this
means that the lack of Need Satisfaction does not necessarily
equal Need Frustration (Tindall and Curtis, 2019). According
to Longo et al. (2018), Need Satisfaction and Need Frustration
should not be measured as part of a continuum but as two
different constructs. Assessing Need Frustration and Satisfaction
as two separate constructs yielded better construct reliability.
Relatedness Satisfaction is the feeling of having a connection
to others and Relatedness Frustration refers to loneliness;
Competence Satisfaction is closely connected to the feeling of
effectiveness and capability, while Competence Frustration relates
to failure; lastly, Autonomy Satisfaction is linked to volition
and Autonomy Frustration to the feeling of being controlled
(Chen et al., 2015).

Typically, the BPNT is referred to in the context of work
(Deci and Ryan, 2014; Williams et al., 2014; Ilies et al., 2017),
education (Tian et al, 2014; Wang et al., 2019), or physical
activity (Balaguer et al., 2012; Gunnell et al., 2013; Li et al,
2013), where the BPN have been described as influential drivers
of motivation and well-being. For example, participants who
found the three BPN to be fulfilled at work, while controlling
for job status and pay, also reported higher self-esteem, greater
overall satisfaction with their job, and even less psychosomatic
symptoms (Ilardi, 1993). In contrast, burnout was found to
be negatively predicted by the BPN (Li et al, 2013). These
findings indicate the importance of psychological need satisfaction
for mental and physical well-being. In a consumer research
context, empirical evidence indicates that a sense of autonomy
and self-determination can positively affect consumers (André
et al., 2018). For the technology sector, a user experience study
concluded that the fulfillment of the needs for relatedness and
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competence (in addition to stimulation and popularity as further
drivers) led to positive affect and a positive perception of
interactive gadgets such as mobile phones, mp3 players, and
navigation devices (Hassenzahl et al., 2010).

As our interactions with Al technologies intensify, we propose
that they may also have an impact on our BPNs, and that
the extent to which our needs are satisfied plays a critical
role in our motivation to use and engage with such new
technologies. We consider each of the three BPN as highly
relevant to the context of AL With regard to the Need for
Relatedness, research shows that robots can help to reduce
loneliness (Ghafurian et al.,, 2021) and lead to attachment to
Al systems in times of social isolation (Xie and Pentina, 2022).
Contrarily, it has been reported that use of technologies can
to lead to an increase in social isolation (Muhammad et al,
2019). It is thus important to assess which characteristics of
Al systems may foster or hinder users’ Relatedness Satisfaction.
Relevant to the Need for Autonomy, policy makers such as
the High-Level Expert Group on Artificial Intelligence (HLEG-
AT) established by the European Commission name the support
of human autonomy in decision-making a key requirement
for public acceptance of Al (HLEG-AI, 2018). This illustrates
the importance of assessing user’s Autonomy Satisfaction—user’s
need to make independent decisions and have control over
daily tasks—while interacting with AI. Ignoring ATs impact
on users feelings of Autonomy Satisfaction can have negative
effects (Chen et al., 2015; André et al., 2018). Therefore, Al
should be designed in a way that, even though it is highly
autonomous and independent, the user’s autonomy is not
undermined. Lastly, Al is designed to be efficient, relieve people
of working on monotonous tasks, and “making our life easier”
Nonetheless, it may be counterproductive to develop systems
that neglect a user’s own feeling of mastery and competence.
As a recent study has shown, users’ Competence Satisfaction
is influenced by understanding the AI assistant’s capabilities
and the effectiveness of the conversation, suggesting again that
design factors of Al play a crucial role in the need satisfaction
of users (Yang and Aurisicchio, 2021).

Interestingly, empirical research that investigates the role of
BPN on Al acceptance is scarce to date. Recently, one of the
first studies to draw a link between BPN Fulfillment and Al
has investigated chatbot-assisted decision-making (De Vreede
et al,, 2021). The results revealed that a stronger experience
of autonomy, competence and relatedness was indeed associated
with higher user satisfaction, which subsequently led to greater
engagement with the chatbot. In line with these findings is a
proposed research model by Nguyen and Sidorova (2018) that
also highlights the importance of BPN consideration to achieve
system satisfaction with websites and chatbots. A third study
assessed the influence of the three BPN together as a variable
named “self-determined interaction” on customer experience
with a chatbot (Jiménez-Barreto et al., 2021). As their results
revealed, self-determined interaction had a positive influence
on customer experience, user satisfaction, and attitudes toward
the chatbot.

Overall, based on evidence from other domains as well as
initial empirical findings in the field of human-computer

interaction, we expect that the BPN play a role in user responses
to AI assistants and their intention to interact with such
technology. The extent to which individuals feel their needs
for autonomy, competence, and relatedness fulfilled when using
an Al assistant could account for individual differences in the
acceptance of such systems. While the aforementioned empirical
studies focused on interactions with text-based chatbots, there
is still a research gap in the domain of—increasingly popular—
Al-based voice assistants. Moreover, no empirical work to date
has looked at BPN Fulfillment in Human-AI interaction as a
function of gendered features or agency levels of a technology.
Therefore, our experiment is the first to manipulate these two
design factors of an Al-based voice assistant and relate them
to BPN Fulfillment and technology acceptance. Both factors
that our study investigates, agency and gender, are relevant to
the default settings of popular voice assistants on the market
(often a combination of female voice and low agency) and are
shaping human interaction with them. In the following, we review
relevant literature on agency and gender in technology design.

REVIEW OF THE LITERATURE: AGENCY
AND GENDER

Al Assistants and Their Agency

Agency refers to the (perceived) capacity for self-control of
an Al assistant (e.g., Gray et al., 2007). Autonomous or semi-
autonomous Al systems often have a high level of agency, as
they make decisions and take actions independently, on the
basis of data analyses. In contrast, Al systems with low levels
of agency require the constant input of human commands or
guidance. As studies suggest, agency can influence the perception
of a non-human agent (Appel et al., 2020; Brink and Wellman,
2020; Zafari and Koeszegi, 2020). In Human-Robot Interaction
research, agency has been linked to increased anthropomorphism
(the tendency to infer human-like traits to non-human entities;
Nowak and Biocca, 2003; Epley et al, 2008; Crowell et al,
2019). Just as individual differences occur in the perception
of anthropomorphism (Epley et al., 2008), agency perception
and subsequently agency preferences for non-human agents
vary due to individual differences (Stafford et al., 2014; Brink
and Wellman, 2020). Finding the right balance of activity and
passivity between the AT assistant and the user is an important
issue in the design of Human-Al interactions (Zafari and
Koeszegi, 2020; Pizzi et al, 2021).

On the one hand, users have been found to prefer a proactive
style when interacting with a chatbot (Thies et al., 2017; Chaves
and Gerosa, 2020). Proactivity can be defined by the level of
initiative a chatbot shows with the user, for example, by creating
a more natural conversation (Morrissey and Kirakowski, 2013)
or by adding new topics and asking follow-up questions (Chaves
and Gerosa, 2020). On the other hand, users crave some sense
of control over an Al system’s actions and may feel controlled
(Chaves and Gerosa, 2020) or threatened if it behaves too
autonomously (Maedche et al., 2019; Stein et al., 2019). For
example, in a study, participants were asked to view videos
of human-robot collaborations and put themselves in the shoes
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of the person in the video (Zafari and Koeszegi, 2020). When
robots exerted high agency, meaning the human had low levels
of control in the tasks, they were perceived more negatively
in comparison with robots exerting low agency.

These results suggest that high-agency levels of Al assistants
could have both a negative and positive impact on the fulfillment
of BPN. While there is some empirical work on the perception
of non-human agents with gender features as a function of
more or less agency (see section “Gender-Specific Differences
in Agency Level Preferences”), there is still a literature gap
regarding the effects of machine agency on BPN Fulfillment,
especially in the new field of AI voice assistants for day-to-day
use. An Al assistant with high levels of agency could
be experienced as a threat or hindrance for the users to fulfill
their own Needs for Competence and Autonomy. However, if
users perceive the bot less as a competitor but more as a
supportive resource for themselves, a highly agentic Al assistant
could also serve as a catalyst for their BPN Fulfillment. As
mentioned above, individual differences in the perception of
AT assistants may be one way to explain this ambivalence.

Gendered Designs of Al Assistants

We argue that the transmission of societal concepts such as
gender onto machines is one aspect that could account for
individual differences in the perception of AI assistants and
subsequently need satisfaction and behavioral intentions.
According to the Computers Are Social Actors (CASAs)
paradigm, humans apply social categories to computers and
use cues, such as voice gender to do so (Nass and Moon,
2000). Therefore, people do not only interact with computers
in a similar way they would interact with other humans; they
also apply social rules and existing gender stereotypes to
non-human entities (Reeves and Nass, 1996; Nass and Moon,
2000). Interestingly, it has become a standard to set the default
voice of a speech assistant as female (Cambre and Kulkarni,
2019). One question which arises with this standard choice
is whether it truly relies on the user’s preference, or whether
it just mirrors the traditional societal stereotype of an assistant
to be female (Weisman and Janardhanan, 2020).

Application of Gender Stereotypes to Al Systems
Gender stereotypes are popular overgeneralized beliefs regarding
supposedly typical traits of each gender (Eagly and Wood,
2012). Traditionally, traits that are related to agency (e.g.,
ambitious, assertive, competent, dominant, independent) are
stereotypically associated with men (Bakan, 1966; Abele et al.,
2008; Hentschel et al., 2019). Traits that are related to communion
(e.g., caring, emotional, friendly, gentle, understanding) are
stereotypically associated with women (Bakan, 1966; Abele
et al., 2008; Hentschel et al., 2019). Negative consequences of
gender stereotypes, for example, on professional and educational
opportunities for women, or backlash effects on nonconforming
individuals, have been demonstrated in many studies (e.g.,
Carr and Steele, 2010; Appel et al., 2011; von Hippel et al., 2011).

Research demonstrates that gender stereotyping applies not
only to humans but also to robots (Eyssel and Hegel, 2012)

and other non-human agents (Forlizzi et al, 2007). Even
disembodied chatbots (Brahnam and De Angeli, 2012; Chaves
and Gerosa, 2020) and computer voices (Nass et al., 1997)
are perceived and categorized according to gender stereotypes
that are traditionally attributed to men and women. Furthermore,
it has been found that people tend to apply gender stereotypes
if the field of application is traditionally associated with one
gender and, in particular, if the chatbot does not act in
accordance with its expected gender role (McDonnell and
Baxter, 2019). Female-featured chatbots are more likely than
male featured chatbots to be attributed with negative stereotypes
(e.g., low competence) and to be the recipients of both implicit
and explicit sexual language (Brahnam and De Angeli, 2012).
Recent reports discuss anecdotal evidence about consumers
who use sexually abusive language when addressing “female”
speech assistants such as Siri and Alexa (Curry and Rieser,
2018; West et al., 2019). A study by Weisman and Janardhanan
(2020) indicated that the use of female-sounding voice assistants—
unlike male-sounding voice assistants—had both short- and
long-term implications for the treatment of female subordinates
in workplace settings: After using a female-featured voice
assistant, help from female subordinates was expected to be given
more quickly, they were penalized more harshly if they made
mistakes, and were spoken to more impersonally than male
subordinates. Further research is needed to better understand
differential effects of AI design factors that influence the
application of gender stereotypes to voice assistants, particularly
due to the lack of prior research drawing a connection between
the BPNT and gender stereotypes in technology design,

Nonconformity With Gender Stereotypes in Al
Systems

As outlined above, emerging evidence supports the relevance
of research on impacts of gendered technology designs. Strategies
that help to avoid the reproduction of societal stereotypes and
gender biases in and through AI have received increased
attention in recent years (cf. West et al., 2019). To promote
gender equality and fairness in Al, suggestions include that
datasets from which AI systems learn must be examined for
inherent gender bias, Al literacy should be fostered especially
among females, and teams developing Al systems should become
more diverse and inclusive (cf. Jobin et al., 2019). Given that
the stereotypical pairing of female gender markers (female
names, voices) and passive, servant roles of Al-based speech
assistants has been widely problematized (cf. West et al., 2019),
counter-stereotypical designs of Al assistants could complement
these strategies, since confrontation with stereotype-incongruent
information has the potential to weaken a person’s access to
stereotypic associations (e.g., Dasgupta and Asgari, 2004;
Finnegan et al., 2015). Such non-conformity with stereotypes
may be expressed in technology design, for example, by a
female-featured speech assistant that is high in agentic traits.
To the best of our knowledge, no previous study has yet
examined user responses to stereotype-conforming vs.
non-conforming design characteristics of gendered Al assistants
in a controlled and randomized study, nor related them to
individual differences in BPN Fulfillment based on user gender.
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Supporting female agency and dismantling disadvantages
that result from prevailing gender stereotypes have always been
integral to the feminist movement (e.g., Farrell, 1995; Leaper
and Arias, 2011). Feminist identity has been found to
be associated with gender role atypicality and criticism of
stereotypical depictions of the genders (van Breen et al., 2017).
Individuals who identify with feminism also showed a greater
likeability of describing themselves with agentic attributes
(Saunders and Kashubeck-West, 2006) and to include agentic
themes when narrating about their lives (Boytos et al., 2020).
Drawing on these findings, in the context of the current study,
we take the liberty of referring to a high-agency female AI
assistant as the “feminist” condition in our experiment.

Voice Gender Preferences in Natural vs.
Synthetic Speech

With regard to human preferences of voice gender, it should
be noted that, starting in infancy, there seems to be a preference
for the female voice (Standley and Madsen, 1990). Stereotypically,
females are labeled as warm, tender and sensitive, whereas
males are more likely to be described as dominant, assertive
and forceful (Brems and Johnson, 1990; Guo et al., 2020).
These stereotypical perceptions also align with the perception
of female speech (Wiley and Eskilson, 1985; Ko et al., 2006),
which is generally attributed with greater likeability (Krahé
et al.,, 2021) and kindness (Ko et al., 2006) than male speech.
Such socially favorable perceptions of female-sounding voices,
in addition to early habituation to the mother’s voice, have
been suggested as major drivers behind frequently found
preferences for female speech. Alongside societal changes such
as the growing role of fathers in early parenting or more
balanced gender distributions in leadership positions, it could
be assumed that disparities in evaluations of female and male
voices might decrease over time. Today, however, customer
preferences for female voices are still frequently put forward
as an argument for the selection of female communicators in
social interaction domains. This is reflected, for example, in
a disproportionate share of female workers in call centers
(Fernandez and Sosa, 2005), but also in the female-sounding
default setting of many contemporary voice assistants.

For synthetic speech, previous research does not show consistent
findings. In a study, both female and male participants preferred
male over female synthetic voices and found the former to
be more persuasive than the latter (Mullennix et al, 2003).
The female synthetic voice was rated “less powerful,” “squeakier;,”
“softer;” and “faster” than the male voice. In contrast, participants
rated the male voice as more positive. Nonetheless, other research
in the context of human voices and chatbots found that male
and female users differ in their preferences for dominance and
persuasiveness. In a recent study (Guo et al, 2020), females
had no preference for the gender of a chatbot that was trying
to motivate them to pay overdue debt. Male participants, in
contrast, were more likely to be persuaded by female chatbots.
Furthermore, the study revealed that stereotypically feminine
attributes, such as being gentle and warm, positively influenced
male customers, while stereotypically male attributes (being
forceful and assertive) had negative influence on both male

and female customers. These results suggest favorable responses
to behavior of chatbots that conform with traditional gender
stereotypes. In addition to this, the results are in support of
findings from previously outlined studies, proposing an innate
human preference for female voices (Standley and Madsen, 1990;
Ko et al., 2006; Krahé et al., 2021). Since the findings up to
date are ambiguous, the results of the current study will shed
further light on voice gender preferences for Al assistants.

Preferences for Same-Gender Interaction With Al
Assistants

Another line of research suggests same-gender preferences for
synthesized speech (Lee et al., 2000, 2007) and thus supports
the Similarity Attraction Theory by Byrne (1971), which posits
that people are generally more attracted to others who are
similar, rather than dissimilar, to themselves. These findings
could be particularly relevant for the Satisfaction of the Need
for Relatedness, as a study has shown that participants felt
more psychological closeness when they interacted with a
same-gender robot (Eyssel et al.,, 2012). In a study examining
preferences of synthesized speech with children, the same effect
was shown: children were asked to sit in front of a computer
and listen to passages that would introduce them to different
topics which were spoken by a synthetic voice. The topics
were divided into stereotypically male and female topics, such
as “make up” and “princesses” or “dinosaurs” and “knights”
Conforming to stereotypical portrayals of gender-specific
interests, children preferred either the voice gender that matched
the content of the topic or the voice gender that matched
their own gender (Lee et al, 2007). These findings are also
in line with the presumed desirability of same-gender interaction
in HCI as proposed by Lee et al. (2000). However, since this
evidence is not in line with other findings as outlined above
(Mullennix et al., 2003; Guo et al., 2020; Krahé et al., 2021),
additional research needs to be conducted to get a clearer
picture of causal mechanisms behind differential responses to
gendered technology. To date, it has not been investigated
whether attraction to similarity—in this case, to a nonhuman
agent whose gender a user identifies with—is associated with
higher BPN Fulfillment. The current study will provide new
insights on whether users have a higher Intention to Use and
Relatedness Satisfaction for voice assistants that match their
own gender.

Gender-Specific Differences in Agency Level
Preferences

With regard to individual differences of users’ preferences for
agency levels, we argue that one important factor of influence
is in fact existing gender stereotypes. For natural human speech,
Carli (1990) demonstrated that male listeners were influenced
more by tentatively speaking females, while females were
influenced more by female speakers who spoke assertively. For
synthetic speech, a study from Taiwan (Chang et al, 2018)
revealed that participants exhibited a general preference for
an assistive device having an extroverted female synthetic voice,
with some individual differences depending on participants’
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demographics or personality traits. On the contrary, a study
by Nass et al. (1997) found that a female sounding computer
voice was perceived as less competent in comparison with a
male computer voice, and in addition to this, a female dominant
voice was perceived more negatively than a male dominant
voice. These findings provide evidence that gender stereotypes
are indeed influential for the perception of synthetic speech.
In line with gender-stereotypical behavior, female-featured Al
assistants may be expected to act less dominant in comparison
with male featured ones (Brems and Johnson, 1990; Guo et al,,
2020). In reference to widely used systems such as Apple’s
Siri and Amazon’s Alexa, there has been increased criticism
in recent years over the reproduction of traditional gender
stereotypes through the default combination of female gender
markers, for example, female names and voices, with low levels
of agency, conforming to stereotypical gender roles (Broverman
et al, 1972) and outdated portrayals of women as passive
servants (West et al.,, 2019).

Taken together, the majority of evidence either suggests a
same-gender preference or a preference for female speech. With
regard to agency levels, the small amount of existing research
proposes that gender-stereotypical behavior—i.e., a combination
of low agency or high communality with feminine features—is
preferred by male users. Given the conflicting evidence (Nass
et al, 1997; Chang et al, 2018), more research needs to
be conducted to get a better understanding of individual
differences with regard to gender and agency level preferences
of speech assistants. Even though the outlined research does
address gender preferences and differences with regard to voice
gender and agency levels, none of the studies have focused
on BPN Satisfaction in relation to these factors.

THE CURRENT STUDY

The current study examines the relationship between the
satisfaction of BPN, considered here as a function of gender
and agency of an Al assistant, and technology acceptance,
operationalized as participants’ behavioral Intention to Use
(ITU) the AI assistant. As indicated by previous findings,
individuals differ in their preferences for and dislikes of computer
systems based on gendered design cues (Chang et al., 2018),
speech (Carli, 1990), and interaction style (Thies et al., 2017;
Maedche et al, 2019; Pizzi et al, 2021) of the system. One
aspect that could account for these individual differences might
be the gender of the user (Guo et al, 2020).

Even though only a few studies have investigated the role
BPN play in technology acceptance, recent findings suggest them
to be linked to user satisfaction and engagement with a given
technology (De Vreede et al, 2021). As the BPNT (Deci and
Ryan, 2000; Ryan and Deci, 2000) and empirical work on BPN
indicate, need satisfaction is an important foundation of behavioral
motivation (e.g., to engage in a certain task or use a certain
product). Complementing existing work, the present study is the
first to investigate user’s BPN satisfaction as a function of two
distinct design factors of an Al assistant, namely agency and
gender. Until now, the factors of agency and gender were not

assessed in relation to users’ BPN Fulfillment. Furthermore, the
current study draws a link between the design factors, BPN
Satisfaction, and participants’ behavioral intentions to use and
engage with Al assistants. In the present study, participants were
shown a video of an Al-based finance coach for everyday banking
support. The Al assistant’s voice (female vs. male) and its agency
level (high vs. low) were manipulated across four conditions.
The primary research question for the current study was
whether the agency level and “gender” of the AI finance coach
would impact the BPN satisfaction of the user and consequently
the ITU the finance coach. In line with previous findings that
suggest users do not want chatbots to behave too autonomously
(Maedche et al., 2019; Stein et al., 2019), we hypothesize a
similar effect for the agency level of the finance coach in the
current study. We assume that the high-agency finance coaches
lead to lower Autonomy Need Satisfaction (higher Autonomy
Need Frustration) and thus lower ITU ratings in comparison
with the low-agency conditions of the finance coach. Since
previous research on preferences with regard to agency in
combination with the gender of a voice is contradictory (Carli,
1990; Nass et al., 1997; Chang et al., 2018), we want to further
examine the role of the finance coach gender with regard to
participants’ Autonomy Need Satisfaction and ITU.

HI: High-agency finance coaches lead to lower
Autonomy Need Satisfaction (higher Autonomy Need
Frustration) and thus lower ITU ratings in comparison
with the low-agency conditions of the finance coach.

In line with the Similarity Attraction Theory and some
evidence for same-gender preferences of an Al assistant (Lee
et al.,, 2000, 2007; Eyssel et al., 2012), we further test whether
a finance coach which matches the user gender (independent
from agency levels) would lead to higher Relatedness Satisfaction
(lower Relatedness Frustration) and subsequently higher
ITU scores.

H2: A finance coach which matches the user gender leads
to higher Relatedness Satisfaction (lower Relatedness
Frustration) and subsequently higher ITU scores.

With regard to the Need for Competence, we assume an
influence of Competence Satisfaction (Competence Frustration)
on the ITU scores. However, the results of the agency conditions
on Competence Satisfaction could go in both directions. Since
recent research has pointed at Competence Satisfaction being
linked to greater engagement with a chatbot (De Vreede et al.,
2021), we assume a positive impact of Competence Satisfaction
on ITU. However, the high-agency conditions could either lead
to lower Competence Satisfaction (higher Competence
Frustration) as participants see their own competence lower
in comparison with the high-agency finance coaches’ competence;
on the other hand, the high-agency finance coaches could
empower the participants and thus satisfy their Competence Need.

H3: We assume a positive association between
Competence Satisfaction and ITU.
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H4: Competence Satisfaction (Competence Frustration)
differs between high-agency conditions and low-agency
conditions.

Lastly, in line with previous research on voice perception
(Brems and Johnson, 1990; Nass et al., 1997; Guo et al., 2020)
we assume that the male finance coaches will be perceived as
more dominant and competent in comparison with the female
finance coaches and the high-agency finance coaches will
be perceived as more dominant and competent as compared
to the low-agency finance coaches, as previous findings have
shown that highly-autonomous chatbots can be perceived as
controlling and threatening (Maedche et al., 2019; Stein et al,,
2019; Chaves and Gerosa, 2020).

Hb5: Male-sounding finance coaches will be perceived
as more dominant and competent in comparison with
the female finance coaches.

He6: High-agency finance coaches will be perceived as
more dominant and competent as compared to the
low-agency finance coaches.

MATERIALS AND METHODS

A 2x2 between-subjects design is used to investigate the effects
of an Al assistant’s perceived gender (female-sounding/male-
sounding voice) and level of agency (high/low) on participants’
satisfaction or frustration of their BNP, related user perceptions
of the AI assistant, and intentions to use it.

Participants

A G*Power (version 3.1.9.6) analysis (f=0.25, power=0.90)
was run to define the sample size. According to the analysis,
the minimum sample size needed for the study is 270
participants. In total, 314 participants from either Germany
or Austria took part in the experiment, 14 of whom were
excluded because their indicated age was below 16 years—and
they would therefore have been unable to relate to the topic
of financial savings. A further 15 participants were excluded
because they did not complete the study or indicated that
they had not answered all questions sincerely (see procedure).
In addition to this, three further participants were excluded
for not having heard the video content properly. The final
sample consisted of 282 participants (154 males, 126 females,
two non-binary participants, M,,.=47.34years, SD,,.=17.63,
Range,,. = 16-94). With regard to the highest level of education,
42% of participants indicated to have completed an
apprenticeship or vocational training, 23% completed A-level
equivalent education, 10% a bachelor’s degree, 17% a master’s
degree or equivalent qualifications, 2% a doctorate degree
or higher degrees, and below 2% did either complete a
different education or no education. Participants were recruited
through the online panel provider Respondi. We requested
approximately equal gender distribution and a wide age range.
In accordance with our requests, Respondi emailed participants
from their respondent pool with a link to take part in our

online study. Participants received €0.55 as an incentive for
their participation.

Procedure

Totally, 263 participants completed the online survey without
pausing (Myn.=13min 565s), and 19 resumed after one break.
Prior to taking part in the study, all participants were instructed
to either use headphones or keep their computer/laptop audio
on high volume for the duration of the study. The entire study
was conducted in German. First, participants read an
introduction, confirmed their consent, and filled out demographic
information. Following these initial steps, a short instruction
appeared, which was followed by a finance coach video.
Participants were randomly assigned to one of four video
conditions (see section stimuli). After each video, the dominance
perception and competence perception questionnaires followed
in random order before the BPNSES and ITU scales were
displayed. Participants were subsequently asked four control
questions to make sure that they had clearly understood the
content of the video, that their German language skills allowed
them to understand the content of the survey, that they had
watched the whole video (even though it was technically
impossible to skip the video), and that they had answered all
questions honestly. Finally, participants were shown a debrief
page before being redirected to Respondi’s platform to process
their financial compensation.

Stimuli

In our stimulus videos, an Al assistant for personal banking
(“finance coach”) was simulated to introduce its services (e.g.,
financial analyses) to the participant. We used four videos
that differed either in the gender of the finance coaches’ voice
(female-sounding/male-sounding) or in the spoken content
(indicating low/high agency). The four videos were created
using the software Adobe After Effects. In order to emphasize
the difference between the low and high agency conditions,
particular words and phrases of the spoken text were visualized
and highlighted in the video (e.g., “at your request” for low
agency and “without your intervening” for high agency; for
more detail, see section Appendix A). In addition to this, a
sound wave form was shown to visualize the voice of the
finance coach in the video (see Figure 1). Total length was
Imin and 53s in the high-agency condition and 1min and
52s in the low-agency condition.

Independent Variables

Al Assistant Agency

The finance coach’s agency level was either high or low. To
achieve this manipulation, its services and approach to the
customer differed depending on the agency condition. In the
low-agency condition the finance coach stated, for example: “If
you connect me with your account information, I can help you to
manage deposits, planned savings and other tasks,” while the
same service would be introduced by “I will autonomously connect
with your account information. Without effort on your part,
I will take care of deposits, planned savings and other tasks” in
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the high-agency condition (translated from the original German
text). A total of eight phrases were adapted and differed between
the conditions to achieve the required variations in agency-level.
The full German text and the English translation of the text for
both conditions are found in Appendix A.

Al Assistant Gender

We manipulated the synthetic voice of the finance coach to indicate
male or female gender. The female version was based on a text-
to-speech sample from the online platform ttsmp3.com (which
offers text-to-speech downloads powered by AWS Polly) where
we selected the voice “Vicki” In order to keep the voice characteristics
such as speaking rate and intonation as constant as possible, the
recording of the female voice was modified by lowering the pitch
to create a male voice with similar properties. Using the software
package Ableton Live Suite (10.1.6) and the implementation ICRAM
Trax Vocal Transformer, we converted the original text-to-speech
output of the female voice into a male voice. With the help of
the default filter settings “woman to man,” a frequency range of
146.67-270.00 Hz, a mean of 220.0Hz, and a tuning (A) of 444.0Hz
were used. Additionally, the pitch was lowered by 8.4%. A total
of four male versions were created that differed in the percentage
by which the pitch was lowered and which were subsequently
evaluated by six independent evaluators. The version that sounded
the most male and was at the same time closest to the emotional
expression and characteristics of the female voice was selected
for this study. All recordings were cleaned with a custom noise
removal filter using the software package Audacity and adjusted
to the same volume by normalizing the amplitude (see other
software descriptions above). All speech samples were in German.

Dependent Variables

Basic Psychological Need Satisfaction and
Frustration

The participants Need Fulfillment was measured with the
BPNSES. The scale used in this study was built based on a short
scale created by Chen et al. (2015). The translation derived from
the German adaptation by Heissel et al. (2019). Overall, 12 items
were used (four per psychological need). Six items related to
Need Satisfaction (two per psychological need) and six items
were related to Need Frustration (two per psychological need).
The items were also adapted to fit our context. All questions
began with “If I used the finance coach for my personal banking
operations...” To give an example, a Competence Need Satisfaction
item was: “..I would feel competent to perform my banking
operations,” and an Autonomy Need Frustration item was: “..I
would feel pressured to do things that I would not have chosen
myself” (translated from the original German items). A full list
of the adapted items used in this study is found in Appendix B. The
participants rated their Need Satisfaction and Frustration for each
item on a five-point Likert scale ranging from 1 (not at all) to
5 (very much). Based on previous literature (Chen et al, 2015;
Longo et al, 2018), the frustration and satisfaction should
be interpreted as separate constructs. In our case, the Frustration
indices did not reach Cronbach’s alpha level >0.66. The Autonomy
Frustration index reached a Cronbachs alpha level of 0.33, the

Competence Frustration index reached a Cronbachs alpha level
of 0.66, and the Relatedness Frustration index reached a Cronbach’s
alpha level of 0.42. Therefore, we will only continue with analyses
of the Satisfaction indices. The Autonomy Satisfaction index reached
a Cronbach’s alpha level of 0.74, the Competence Satisfaction
index reached a Cronbachs alpha level of 0.85, and the Relatedness
Satisfaction index reached a Cronbach’s alpha level of 0.72. We can
also report a good model fit based on Confirmatory Factor Analysis
(CFA): RMSEA =0.078; SRMR=0.022; CFI=0.988; TLI=0.970.

Dominance Perception

We asked the participants to rate their perception of the finance
coach’s dominance in a five-point semantic differential format.
The items included were adapted from Mehrabian & Russel’s
“dominance” component of their semantic differential scale
(Mehrabian and Russell, 1974; see also Bradley and Lang, 1994
and Mara and Appel, 2015). We used the following four pairs
of items: influential—influenced; controlling—controlled;
dominant—submissive; autonomous—guided. The dominance
scale showed good reliability with a Cronbach’s a of 0.72.
Based on CFA fit indices, the model is not a good fit:
RMSEA=0.350; SRMR=0.108; CFI=0.742; TLI=0.225.
Therefore, we will not include the dominance perception scale
in further analyses.

Competence Perception

To measure competence perception of the finance coach (e.g.,
Bergmann et al., 2012), we asked participants to rate the finance
coach on a five-point Likert scale—from 1 (not at all) to 5
(very)—using five traits (competent, experienced, intelligent,
efficient, and capable). The competence perception scale showed
high reliability with a Cronbachs a of=0.94. We can also
report a good model fit based on CFA: RMSEA=0.056;
SRMR=0.012; CFI=0.997; TLI=0.993.

Intention to Use

Here, we used two of the ITU items from the Technology
Acceptance Model (TAM3; Venkatesh and Bala, 2008) and
slightly adapted them to the context of our experiment: “I
can imagine using the finance-coach in the future” and “I
would like to be informed about products that are similar to
the finance-coach” Reliability of the items was high, with a
Cronbach’s o of 0.87.

RESULTS

For analysis of our data, we used the statistics software SPSS
(version 27) and the PROCESS macro for SPSS (Hayes, 2018).
Levels of significance were set at the standard value of p <0.05.
As most of the data failed to meet normal distribution criteria,
nonparametric tests such as Spearman’s rank-order correlations
and Kruskal-Wallis group comparisons were performed. For
a large amount of the analyses, we had to exclude the two
non-binary participants since our analyses were based on gender
comparisons with the voice gender (female/male) of the finance
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coach. We did not exclude individual outliers, since bootstrapping
and nonparametric tests are robust analyses.

Zero-Order Correlations Between the
Dependent Variables

Initial Spearman’s rank-order correlations indicate that
participants’ ITU was positively associated with the fulfillment
of all three BPNs, whereas the greatest correlation was found
for the Need for Competence (r;=0.700, n=280, p<0.01),
followed by the Need for Autonomy (r,=0.654, n=280, p<0.01),
and continued by the Need for Relatedness (r,=0.587, n=280,
p<0.01). Consistent with our assumptions, this suggests that,
overall, BPN satisfaction represents a relevant factor for user
acceptance of Al assistants. Significant interrelations were
moreover observed among the three BPN as well as with
perceived competence in such a sense that the more competent
the AI assistant was evaluated, the more likely respondents
were also to regard it as satisfying their needs and to use
such an Al assistant themselves (see Table 1).

The significant correlation between Competence Satisfaction
and Competence Perception (r,=0.595, n=280, p<0.01) indicates
that participants’ own Need for Competence was not negatively
but positively affected by the competence perception of the
finance coach.

Overall, there was no significant correlation between the
gender of the finance coach (AI Assistant Gender) and the

*w

Ich bin dein
kunstlich intelligenter Finanzcoach!

FIGURE 1 | Screenshot from a finance coach video including a text passage
and a visualized sound wave form.

other variables. However, the agency level of the finance coach
(AI Assistant Agency) negatively correlated with autonomy
satisfaction (r,=—0.155, n=280, p<0.05). This result suggests
that higher agency is linked to less autonomy satisfaction which
is in line with our hypothesis. See Table 1 for an overview
of all zero-order correlations.

Overall Evaluations and Main Effects

We predicted that the four finance coach types would lead
to differences in how much respondents perceived their three
BPNs to be fulfilled, how dominant and competent they
perceived the system to be, and how much they would
be willing to use it.

A Kruskal-Wallis H test showed that there was a statistically
significant difference in Autonomy Satisfaction between the
four finance coach conditions »*(3) =8.98, p=0.03, with a mean
Autonomy Satisfaction score of 2.62. Pairwise comparisons
indicated a difference in the Autonomy Satisfaction scores
between the female low-agency and the female high-agency
finance coach conditions (p=0.042, Bonferroni-adjusted). The
female low-agency finance coach resulted in a significantly
higher mean Autonomy Satisfaction score (M=2.81, SD=0.98)
than the female high-agency finance coach (M =2.39, SD=0.99).
There was no evidence of a significant difference in the Autonomy
Satisfaction scores between the other conditions.

Kruskal-Wallis H tests indicated no statistically significant
overall differences in the Competence Satisfaction ratings
[X*(3)=1.116, p=0.773], the Relatedness Satisfaction ratings
(x2(3)=0.910, p=0.823), the Competence Perception [y*(3)=2.902,
p=0.407], and the reported ITU [*(3)=0.415, p=0.931] between
the four finance coach conditions. Related descriptive statistics
is found in Appendix C. We refrained from analyzing group
differences in Dominance Perception due to poor fit indices of
the corresponding scale (see section Dominance Perception).

Evaluations Within Female and Male User
Groups

Next, we looked at potentially different evaluations of the four
finance coach variants within the male and female participant
subgroups (Unfortunately, only 2 non-binary participants took
part in the current study. Since this number is too low to

TABLE 1 | Spearman’s correlations between the dependent variables.

Measure M SD 2 3 4 5 6 7

1. Intention to Use 2.20 1.17

2. Autonomy Need Satisfaction 2.61 1.00 0.654%*

3. Competence Need Satisfaction 2.53 1.08 0.700%* 0.708%*

4. Relatedness Need Satisfaction 2.28 0.97 0.5873#* 0.673%* 0.657#*

5. Competence Perception 3.08 1.03 0.599%* 0.577%* 0.595%* 0.557%*

6. User Gender 1.55 0.50 0.118* 0.067 0.106 0.003 -0.058

7. Artificial Intelligence (Al) Assistant Gender 0.50 0.50 0.022 -0.017 —-0.033 -0.037 -0.084 0.115

8. Al Assistant Agency 0.51 0.50 -0.027 —0.155% -0.016 -0.018 -0.025 0.070 -0.014

#p<0.05; **p<0.01 (two-tailed).

User Gender was coded as 1 for women and 2 for men. Al Assistant Gender was coded as 0 for men and 1 for women. Al Assistant Agency was coded as 0 for low agency and 1
for high agency. Two non-binary participants were excluded from analyses for the comparison between User Gender and Al Assistant Gender (N=280).
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form a third subgroup for statistical analyses, we had to exlcude
the 2 non-binary participants. We further discuss this aspect
in the limitations and outlook section of the current study).

For male participants, a Kruskal-Wallis H test indicated a
statistically significant difference in Autonomy Satisfaction between
the four finance coach type conditions, »*(3)=19.098, p<0.000,
with a mean rank Autonomy Satisfaction score of 2.67. Pairwise
comparisons revealed evidence for a difference in the Autonomy
Satisfaction scores between the female and the male high-agency
finance coach conditions (p=0.038, Bonferroni-adjusted), with the
female high-agency finance coach receiving a significantly lower
mean Autonomy Satisfaction score (M=2.17, SD=0.88) than the
male high-agency finance coach (M=2.72, SD=0.77). There was
also strong evidence for a difference between the high-agency
female finance coach and the low-agency male finance coach
(p=0.005, adjusted using the Bonferroni correction), with the
high-agency female finance coach receiving a significantly lower
mean Autonomy Satisfaction score (M=2.17, SD=0.88) than the
low-agency male finance coach (M=2.95, SD=1.05). Further, there
was strong evidence for a difference between the high-agency
and the low-agency female finance coach conditions (p<0.001,
Bonferroni-adjusted). The high-agency female finance coach resulted
in a significantly lower mean Autonomy Satisfaction score (M=2.17,
SD=0.88) than the low-agency female finance coach (M=2.96,
SD=1.05). There was no evidence of a significant difference in
the Autonomy Satisfaction scores between the other conditions.

For the female participants, there was no statistically significant
difference in Autonomy Satisfaction between the four finance
coach type conditions, y*(3)=2.639, p=0.451, suggesting that the
main effect described in section “Overall Evaluations and Main
Effects” is accounted for solely by the varying ratings within the
male participant group. Neither within the subgroup of female
participants nor in that of male participants did differential
assessments of the four finance coach conditions in terms of
their Competence Need Satisfaction [y*(3)=2.580, p=0.461 for
males; »*(3)=1.181, p=0.758 for females], Relatedness Need
Satisfaction [y*(3) =4.185, p=0.242 for males; y*(3)=1.917, p=0.590
for females], or ITU scores [y*(3)=3.447, p=0.328 for males;
1(3)=2.040, p=0.564 for females] reach statistical significance.
Descriptive statistics indicate that female participants evaluated
the high-agency female AI assistant most favorable across all
variables of interest, as reflected by the highest mean scores for
satisfaction of all three needs as well as ITU. For male participants,
the trends appear to be more mixed: while the low-agency female
Al assistant received their highest scores for Competence
Satisfaction, Autonomy Satisfaction, and ITU, male users seem
to feel most related to the high-agency male AT assistant according
to the descriptive statistics. An overview of all descriptive mean
values for the ratings of male participants is found in Figure 2,
for those of female participants in Figure 3.

The Mediating Role of Autonomy Need
Satisfaction

For further analyses, a moderated mediation model was employed
using the SPSS PROCESS macro model number 8 (Figure 4;
Hayes, 2018). This model tested by participant gender (female
vs. male) whether Autonomy Satisfaction mediated the interaction

effect of the four finance coach conditions on the ITU (see
Table 2). For this analysis, we had to exclude two non-binary
participants from the sample in order to fully explore the
effect of the moderator (participant gender). For the multi-
categorical X variable (finance coach type), indicator coding
was used, with X1 comparing the female and the male high-
agency finance coaches, X2 comparing the high- and low-agency
female finance coaches, and X3 comparing the high-agency
female and the low-agency male finance coaches.

The index of moderated mediation was significantly different
from 0 for all three comparisons: for X1 at 95% CI=[0.248,
1.301] with 5,000 iterations; for X2 at 95% CI=[0.228, 1.263]
with 5,000 iterations; and for X3 at 95% CI=[0.225, 1.410] with
5,000 iterations. Significant effects are supported by the absence
of zero within the confidence intervals. According to Hayes
(2018), a moderated mediation can thus be inferred, indicating
that the four AI assistant types affected autonomy satisfaction
differently depending on participant gender, and lower autonomy
satisfaction in turn led to lower intentions to use the assistant.

The conditional indirect effect of the finance coach type by
participant gender via Autonomy Satisfaction on ITU was
significantly different from 0 for male participants for the female
high-agency condition compared to the male high-agency condition:
95% CI=[0.143, 0.727], with 5,000 iterations; for the female high-
agency condition vs. the female low-agency condition: 95%
CI=[0.291, 0.968], with 5,000 iterations; and for female high-
agency condition vs. the male low-agency condition: 95% CI=[0.234,
1.026], with 5,000 iterations. For female participants, the indirect
effect of the finance coach type by participant gender via Autonomy
Satisfaction on ITU was not significantly different from 0.

Within the moderated mediation model, the conditional
direct effect of finance coach type on ITU by participant gender
was not significant (p>0.05) for all comparisons and both
participant genders.

The interaction effect of the a path was significant for X1:
p=0.003, for X2: p=0.006 and for X3: p=0.006. The interaction
explains 4.2% of the variance in Autonomy Satisfaction. The
effect of finance coach type on Autonomy Satisfaction according
to participant gender showed no significant effect for female
participants for all three comparisons (X1-X3). For male
participants, the effect was significant for X1 p=0.003; for X2
p=0.000; and for X3 p=0.001.

The effect of Autonomy Satisfaction on ITU was significant
(p<0.000). The interaction explains 0.4% of the variance of
ITU. The interaction effect for the ¢’ path is not significant
p>0.05. Thus, the direct effect is not moderated. Overall, the
bootstrap results were also robust. Since the model indicates
a significant a and a significant b path but no moderated
direct effect, a significant indirect effect can be inferred from
it. The relationship between the four finance coach conditions
and ITU is fully transmitted via Autonomy Satisfaction.

DISCUSSION

Due to the increasing application of Al speech assistants across
different areas of our daily life, important psychological needs
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FIGURE 2 | Male participants’ mean scores for the four finance coach type conditions. Significant interactions are demonstrated with a line on the right hand side.
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should be in the focus of the design of such systems (cf.
André et al,, 2018). Nonetheless, the potential role of the BPN
has been largely neglected in AI research and development.
With the current study, we aimed to complement the limited
literature on the role of BPN for technology acceptance (Nguyen
and Sidorova, 2018; De Vreede et al.,, 2021; Jiménez-Barreto
et al.,, 2021). In particular, we wanted to contribute to a better
understanding of how two specific design parameters of Al
assistants are related to the fulfillment of BPNs and how this,
in turn, affects behavioral intentions to use a system. By creating
four introductory product videos of an Al-based finance coach,
we manipulated (a) gender cues (female-sounding vs. male-
sounding synthetic voice) and (b) agency (high vs. low), i.e.,
the system’s degree of control and independent decision-making
without the user’s input. Since the female-featured AI assistant
with high agency represents characteristics that are stereotypically
associated with men (e.g., assertiveness or independent decision-
making, cf. Abele et al, 2008), but which should actually
be attributable to all genders as a matter of equality, this
specific version could also be regarded as a more “feminist”
design of Al technology. Al assistants of this type are currently
underrepresented on the market (West et al., 2019). However,
since both manipulated design factors are frequently discussed
in the public discourse on AI (André et al., 2018; West et al.,
2019; Laitinen and Sahlgren, 2021) and could be adjusted in
many real-world applications, we believe our experiment to
be relevant not only for academia but also for practice.

Discussion of Main Findings

In line with our assumptions, we found strong positive correlations
between the extent to which participants perceived their Needs
for Autonomy, Competence, and Relatedness to be met and
their Intentions to Use the AI assistant. This highlights the
relevance of all three BPN for technology acceptance. Overall,
men indicated a slightly greater willingness to use the Al-based
finance coach across all conditions. Such gender differences
are repeatedly reported in the empirical technology acceptance
literature (e.g., Powell, 2013; Hulse et al, 2018; McDermott
et al,, 2020). It has been suggested that lower overall acceptance
scores from women may be driven by variables that share
variance with gender, such as lower levels of computer-related
self-efficacy or higher levels of computer anxiety among female
users (cf. Mara and Meyer, 2022). In the context of the present
study, additional confounding factors could be related to the
fact that women underestimate their financial knowledge
(Cannivet, 2018), or to the dominance of men in the finance
sector (Burke et al,, 2006; Brady et al., 2011).

Autonomy Satisfaction (H1)

Accounting for human autonomy in the development and
application of Artificial Intelligence is considered a necessity
for public AI acceptance (e.g., HLEG-AI 2018). The assumed
relationship between design features of an AI assistant,
Autonomy Need Satisfaction, and acceptance was also evident
in our study. Overall, group comparisons supported H1 that
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FIGURE 3 | Female participants’ mean scores for the four finance coach type conditions.

a high-agency AI assistant leads to lower satisfaction of the
Need for Autonomy on the side of the users. These results
are consistent with previous research in which autonomously
behaving chatbots were perceived as controlling or threatening
(Maedche et al., 2019; Stein et al., 2019; Chaves and Gerosa,
2020). A significant moderated mediation model further
demonstrated that men were more likely than women to see
their Need for Autonomy undermined by the high-agency
female finance coach (in comparison to the other versions)
and that this perceived lack of Autonomy Satisfaction led to
a lower Intention to Use.

Unlike female participants, men in our sample evaluated the
two female finance coaches significantly differently, with their
Autonomy Need being most satisfied by the low-agency female
assistant. Consistent with previous studies (e.g., Guo et al., 2020),
this shows a preference of male users for bots with female
connotation. A reason why female features were precisely preferred
in combination with a passive interaction style could be due
to the fact that here, in conformity with traditional stereotypical
gender roles (which still play a greater role for men on average,
cf., Gustafsson Sendén et al., 2019; Hentschel et al., 2019), the
male part is left to make important decisions himself, similar
to the traditional image of the female secretary who assists a
male manager (West et al., 2019; Weisman and Janardhanan, 2020).

Results from the female sample did not show any significant
differences, suggesting that manipulations of the AI assistant
have a smaller impact on female than on male Autonomy

Satisfaction. Taking a look at the descriptive trends, however,
it is interesting to note that women reported the highest mean
score in Autonomy Satisfaction precisely in the condition rated
lowest by men, namely the female high-agency coach, while
they ascribed the least satisfaction to the male high-agency
coach. This could indicate that women may feel their Autonomy
Need more satisfied by Al assistants of their same gender and
perhaps especially by such that correspond to a more
contemporary image of women, with which feminism-oriented
users could identify (cf., Sternadori and Abitbol, 2019). In
section Gender Differences in the Evaluation of (Non-)
Stereotypical Al Assistants, we discuss possible explanations
for observed gender differences in the evaluation of the AI
assistants in more detail. At the same time, we would like to
emphasize that further studies are needed, especially to
corroborate the tendencies observed for female participants.

Relatedness Satisfaction (H2)

In contrast with what we assumed in H2, there were no significant
main effects of finance coach type on how much the Need for
Relatedness was satisfied. In line with the Similarity Attraction
Theory (Byrne, 1971) and with corresponding findings from the
field of human-robot interaction (Eyssel et al, 2012), we had
predicted that participants would feel more connected and thus
experience greater satisfaction of their Need for Relatedness when
the Al assistant matched their own gender. While group differences
failed to reach a level of statistical significance, the descriptive
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Intention to Use

TABLE 2 | Moderated mediation table for the effect of the finance coach type through autonomy satisfaction, moderated by user gender, on Intention to Use.

Indicator coding  Path Coeff./effect SE (HC4) t P LLCI ULCI
X1 A interaction 0.964 0.322 2.991 0.003 0.330 1.599
Q fomale -0.417 0.267 —1.561 0.120 -0.942 0.109
a male 0.548 0.181 3.029 0.003 0.192 0.903
C’ interaction -0.318 0.312 -1.017 0.310 -0.933 0.297
C’ female 0.038 0.235 0.160 0.873 -0.426 0.501
C' e -0.280 0.203 -1.377 0.170 -0.680 0.120
X2 Q interaction 0.940 0.337 2.790 0.006 0.277 1.602
a fomale -0.147 0.263 -0.558 0.577 -0.663 0.370
a male 0.793 0.211 3.761 0.000 0.378 1.208
C’ interaction 0.032 0.314 0.101 0.920 -0.587 0.650
C’ female -0.226 0.249 -0.907 0.365 -0.717 0.265
[ -0.194 0.190 -1.023 0.307 -0.568 0.180
X3 A interaction 1.003 0.362 2.769 0.006 0.290 1.717
Q fomale -0.224 0.277 —-0.809 0.419 -0.768 0.321
a male 0.780 0.234 3.330 0.001 0.319 1.240
C’ interaction -0.160 0.310 -0.517 0.605 -0.769 0.449
C’ fomale —-0.144 0.212 -0.677 0.499 —0.561 0.274
C' e -0.304 0.228 -1.335 0.183 -0.751 0.144
n/a b 0.793 0.049 16.142 0.000 0.696 0.889

X1, comparison between the high-agency female and the high-agency male finance coach; X2, comparison between the high-agency female and the low-agency female finance
coach; X3, comparison between the high-agency female and the low-agency male finance coach.

mean values indicate the expected trend, as women gave the
highest Relatedness Satisfaction scores to a female finance coach
and men gave the highest scores to a male finance coach.
Explanations for these tendencies may also be found in the
developmental and social psychological literature on peer relations,
which shows that children and adults are still more likely to
form connections and spend time with same-gender peers than
with other-gender peers, although it is assumed that more balanced
orientations toward different genders could help expectations about
gender roles become less rigid (Rubin et al., 2016; Bukowski and
DeLay, 2020). Furthermore, some empirical work on parasocial
relationships with media figures, for example with characters from
science fiction movies (Hall, 2019), also suggests a positive influence
of gender identification with screen characters on the perceived
social connection with them. Parasocial relationships refer to the
emotional attachment that people develop towards a media
personality or fictional character (Horton and Richard Wohl,
1956) and have recently become a subject of research also in

the context of human interactions with Al characters (Noor et al.,
2021). We encourage further research with larger sample sizes
to examine under which conditions Relatedness is a function of
gender-matched human-machine interactions, including in more
social application domains of AI than banking.

Competence Satisfaction (H3 and H4)

In support of H3, we found a positive correlation between the
level of perceived Competence Satisfaction and ITU, highlighting
the relevance of BPN for user acceptance. H4 assumed differences
in Competence Satisfaction as a function of the AI assistants
agency, while we did not predict whether participants would
regard an agentic Al assistant as either a positive or negative
influence on their experience of self-competence (Williams and
Lillibridge, 1992). The found positive correlation between the
perceived competence of the Al assistant and the fulfillment of
the Need for Competence (as well as of the other needs) suggests
that overall, our participants did not feel threatened by a competent
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finance coach, but rather perceived it as a supportive resource.
This is in line with a recent study on the introduction of Al
systems in the workplace, in which positive associations between
a system’s usefulness, perceptions of the system as resource, and
the fulfillment of psychological needs were found (Stamate et al.,
2021). Generally, in the absence of significant main effects and
hence in contradiction to H4, our data indicate that neither the
degree to which an Al assistant was perceived as competent nor
the Competence Need Satisfaction score on the side of the
participants were determined by any of our experimental
manipulations. However, taking a closer look at the descriptive
statistics, we see similar trends as before. Women, in contrast
with men, attributed the highest mean value of perceived competence
to the female high-agency finance coach and also considered it
to best fulfill their own Need for Competence, whereas men
reported the lowest Competence Need Satisfaction for this version
and the highest for the low-agency male finance coach. According
to literature on gender stereotypes (Bakan, 1966; Abele et al.,
2008; Hentschel et al, 2019), the agentic and competent traits
are closely related to one another and have traditionally been
more often attributed to men than to women, both by male and
female raters (cf. Nass et al, 1997). The trends in our study
results do not support this, but rather imply that women in our
sample attributed more competence and more competence
satisfaction potential to the female high-agency finance coach
than to the male versions. However, these trends would need to
be systematically investigated in follow-up studies with greater
statistical power.

Gender Differences in the Evaluation of (Non-)
Stereotypical Al Assistants

The finding that both male and female users evaluate an Al
assistant with a female voice most favorable in our experiment
could be explained by a general inclination of people to prefer
female voices (Wiley and Eskilson, 1985; Ko et al, 2006). A
number of previous studies suggest that participants of different
genders perceive female voices more positively and, for example,
attribute more likeability or kindness to them as compared to
male voices (Ko et al.,, 2006; Krahé et al., 2021). However, the
outcome that men prefer low agency in connection with the
female voice, while women show a tendency to prefer high agency,
requires closer examination. We propose to view each of the
preferred Al assistants as either conforming or non-conforming
to stereotypical gender roles. While the low-agency female finance
coach, to whom male participants attributed the greatest need
satisfaction on average, aligns with the traditional view of women
as non-agentic (but communal), the high-agency female finance
coach could be regarded as opposing this stereotype and thus
also as a more “feminist” concept of a voice assistant. Following
this notion, our data would suggest that different gender groups
also differ in how they evaluate technology designs that either
correspond or do not correspond to gender stereotypes. From
this point of view, female participants in our study exhibited a
tendency to be more open to the counter-stereotypical combination
of highly agentic and female features, while men expressed a
clear preference for the stereotype-conforming combination of
low agency and female features.

These interpretations are in line with previous research. As
the Role Congruity Theory (Eagly and Karau, 2002) suggests,
a perceived incongruity between the stereotypical female gender
role and agentic leadership roles can lead to a less favorable
view of women. In order to be accepted as leaders, women
might thus temper their agency with communal characteristics
(Schock et al., 2019). Members of all gender groups have been
shown to be susceptible to holding negative biases against
role-incongruent individuals. In line with our own findings,
several studies indicate that males tend to view agentic women
more unfavorably than females do. For instance, if women
violate traditional norms by presenting themselves as agentic
in job resumés, men were found to perceive this particularly
negatively (Tyler and McCullough, 2009). Men judged a fictional
female politician less likable when the character used agentic
(vs. communal) language, whereas there were no systematic
differences in the judgments of female participants (Bray et al.,
2020). In a survey with United States college students, only
29.6% of male respondents, in comparison with 40.6% of female
respondents, somewhat or fully agreed with the statement
“Women who are not feminine are good role models” (Duncan
et al., 2019). In a study on social learning, even 5-8-year-old
boys were shown to be relatively reluctant to accept facts by
girls who were introduced as counter-stereotypical experts (e.g.,
knowing well about construction or football), whereas gender
conformity did not matter that much for girls (Boseovski et al.,
2016). This is consistent with findings that already at an early
age, boys seem to respond less positively to deviations from
stereotypical gender norms than girls (Blakemore, 2003). Linking
this research to the current results, the existing empirical
evidence is in support of the findings from the current study,
suggesting that males, on average, are more prone to hold a
role-congruent and gender-stereotypical view of women (and
perhaps also of themselves). This may provide further explanation
as to why male participants in the current study preferred
the low-agency female finance coach and had the lowest rating
for the non-conforming female high-agency finance coach.

In light of these results, and given the widespread human
tendency to perceive machines as social agents (Reeves and Nass,
1996; Nass and Moon, 2000), it seems plausible that reluctance
to counter-stereotypical characters in interpersonal relationships
may be transferred to human-machine relationships as well. Thus,
males, relative to females, might encounter non-conforming female
Al assistants with more skepticism and feel more threatened than
supported in their BPN. Taking responsibility for independent
decisions is related to stereotypically male gender roles. Such
gender stereotypes do not have to be static, but are influenced
by actual and perceived changes in what roles different genders
occupy in society (Eagly et al, 2000). With increasing efforts
toward gender equality, a.0. supported by feminist initiatives, it
was found that the stereotypical view of women increased in
agentic traits in recent years, whereas the male stereotype showed
less change in either agentic or communal traits (Gustafsson
Sendén et al, 2019; Hentschel et al, 2019). Thus, the finding
that male participants evaluated the low-agency female assistant
most positively and the high-agency female assistant most negatively
on average could also be due to the fact that men are still
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influenced—even more strongly than women—by stereotypical
expectations related to their own gender category and thus cannot
easily hand over the role of the active, decisive part to a (female-
featured) interaction partner.

Consistent with previous research, women in our experiment
did not appear to have as clear preferences as men (Tyler and
McCullough, 2009; Boseovski et al., 2016; Bray et al., 2020). In
the female subsample, the manipulations of the AI assistant did
not lead to any statistically significant differences in judgments.
However, there was a tendency for women to rate the counter-
stereotypical high-agency assistant with female voice as most
favorably across all outcome variables. Although this trend could
still be a coincidental finding and thus must be carefully re-assessed
by follow-up studies, it should be interesting to reflect on potential
underlying motives of female participants. First, their seemingly
greater openness to the use of high-agency finance coaches could
be associated with individual differences in the perception of the
Al assistant as either a competing authority that limits one’s own
experience of autonomy, or as a supportive tool for the achievement
of shared objectives (cf. Stamate et al., 2021). Against the backdrop
of women's still lower self-efficacy in financial matters (Amatucci
and Crawley, 2011; Farrell et al, 2016), women in particular
might assume an Al-based finance coach will support them in
becoming more autonomous and independent of advice from
third parties, rather than narrowing their space for decision-
making. Further research could look at potential interaction effects
between gender, application context, and perceptions of Al as a
helpful resource in relation to BPN satisfaction. Second, women
may be more attentive to stereotypical portrayals of their own
gender. They might perceive such portrayals as outdated and
rate them as less favorably accordingly. Such behavior would
likely be associated with positive attitudes toward feminism and
a stronger rejection of traditional gender norms. Including such
constructs was beyond the scope of this paper, but should
be considered in future work. Third, females might prefer the
high-agency female assistant, because it is the one, they would
most readily identify with. In past studies, women were found
to have a stronger tendency to anthropomorphize machines (e.g.,
Abel et al,, 2020) and to identify with fictional screen characters
than men (Aytulun and Sunai, 2020). Women who view themselves
as independent and assertive might therefore prefer to identify
with an artificially intelligent counterpart that corresponds to a
more contemporary image of women. This approach is supported
by the observation that women in the high-agency female condition
of our study also reported the highest Relatedness Need Satisfaction,
although again these results merely represent descriptive trends.

Limitations and Outlook

Besides the contributions of the current study, we also need to
note some limitations. First, our experimental manipulations of
the AI finance coach had no significant impact on how much
participants perceived their Needs for Relatedness and Competence
to be met. Moreover, the main effect that we found on Autonomy
Satisfaction accounted for differences among the male user group
only. Further research is therefore needed to rigorously examine
the interesting yet non-significant trends—particularly among
female users—that could be observed in our descriptive results.

Our study was a priori designed to detect medium to larger
effects of the finance-coach video conditions on participant
evaluations only. Conceptually similar experiments with greater
statistical power and/or stronger manipulations of an Al assistant
might therefore be able to reveal further significant effects which
we were unable to detect. Tendencies in the mean scores from
male versus female participants for both Competence and
Relatedness Satisfaction give an indication of this possibility (e.g.,
among the four conditions, the high-agency female assistant
received the lowest descriptive scores for Competence and
Relatedness Satisfaction from male participants, but the highest
descriptive scores for Competence and Relatedness Satisfaction
from female participants).

Second, it turned out that two of our measurement instruments
had deficits in their psychometric properties. Due to the poor
fit indices of the scale used to examine the perceived dominance
of the AI assistant, we were unable to adequately test our
hypotheses 5 and 6. Follow-up studies with a valid and reliable
instrument could look into potential differences in how dominant
users perceive male versus female synthetic voices and high-
agency versus low-agency Al assistants. Unfortunately, also the
Need Frustration items of the BPNSFS scale (Chen et al., 2015;
Heissel et al., 2019) lacked reliability in our study. This could
be due to our adaptation of the items to better fit the context
of the study and raises the question of whether the scale is
applicable in its current form to a technology context. Ideally,
a context-specific BPN scale should be created to measure
Need Satisfaction with technology. Consistent with this is the
limitation that the results of this study were not significant
for the Relatedness and Competence items. A scale adapted
to technology contexts might result in significant differences
with regard to the Competence and Relatedness Needs. Therefore,
follow-up research with an adapted scale is encouraged.

Third, it could be argued that the transferability of our results
to real-world applications might be limited because we used video
vignettes in an online study rather than directly exposing participants
to the AI finance coach. Ideally, a laboratory experiment or a
more interactive research design should follow the current work
to ensure that participants can experience direct interaction with
the system and better imagine what a daily use of the finance
coach would entail. Similar points could be raised about the
synthetic voices that we chose for the experiment. With our strategy
of using an existing female-sounding voice based on “Vicki” from
AWS Polly (see ttsmp3.com) as a baseline and creating a male-
sounding equivalent from it by means of professional audio editing
software, we aimed for the highest possible internal validity of
our data. Following this approach, we were able to ensure that
the voices only differed in their gender cues, while characteristics
such as pronunciation quality, speech rate, or affective expression
could be held constant. However, this approach also implied that
the voice of the male finance coach was unknown to the participants,
whereas the female voice was available on the market and might
have been implemented in actual applications. Therefore, we cannot
rule out that some people may have been familiar with it before
taking part in our study. Right now, there are not enough female
and male German voices available that are similar enough in the
above-mentioned characteristics to be used for experimental research.
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Even when referring to English text-to-speech systems, female
voices are much more commonly used on existing devices and
thus have a higher probability of being known than male-sounding
voices. The role of familiarity with an Al assistant's voice should
therefore be considered in future studies (e.g., as a control variable).
Options to achieve comparable levels of familiarity could also
include the creation of two new voices or the use of voices that
are less commonly used on existing devices.

Fourth, we want to acknowledge that we did apply gender
as a categorical variable which leads to several shortcomings,
as it does not account for the observation that traditional
gender categories have greater variance within than between
them. Instead, gender could be conceptualized dimensionally
in future studies to be more inclusive. This way, participants
do not have to decide between fixed gender categories but
have more options in describing their gender identity, leading
to more precise measurements (exhaustivity; see Doring, 2013).

Lastly, although this study had a tight focus on BPN Satisfaction
and ITU of a speech assistant (AI application) in the banking
context, our findings may also apply to other contexts and domains
in which AI applications play a role, such as the healthcare sector,
online shopping, and various areas related to customer service.
Future research should investigate the importance of the BPN
in these domains and compare participants’ preferences and levels
of Needs Satisfaction when using such AI systems. Further, it
would be interesting to examine whether, and to what degree,
the differences between male and female participants, as revealed
in this study, are also to be found in other domains.

Attempts to incorporate feminist approaches in Al-based
applications are still rare today. If gender-stereotypical design
preferences are met in everyday devices and traditional images
of passive female assistants are re-emerging, further disadvantages
for women could be a result. This is particularly relevant in
light of the aforementioned research on existing voice assistants,
which are frequently criticized for the reproduction of traditional
gender stereotypes through the combination of female gender
markers with low levels of agency (Broverman et al, 1972).
Consequently, the current results are important as they indicate
that male participants indeed show a preference for the
stereotypical voice assistant, while female participants preferred
a counter-stereotypical one. Further producing voice assistants
that conform with gender stereotypes could increase outdated
perceptions of females as passive servants (West et al., 2019).
Therefore, in order to progress toward societal goals of gender
equality and fair opportunities, it would be detrimental if
manufacturers of such systems, in the interest of potential
economic gains, were to make the deduction that male users
should be offered low-agency female assistants. In contrast, it
would be welcome if the use of Al assistants that are either
counter-stereotypical, genderless or not at all resembling humans,
could be considered more often for real-world applications.

CONCLUSION

A key finding of this study is that the design of an AI assistant
for banking influences male users’ Need for Autonomy, which

when satisfied, has a positive impact on their behavioral intention
to use the Al assistant. Male participants exhibited a preference
(highest Autonomy Satisfaction and highest ITU) for the low-agency
female AT assistant, while they evaluated the high-agency female
version least favorably. Female participants, on the other hand
showed no significant differences in their ratings, although
descriptive trends point to opposite preferences compared to males.

The different findings for the male and female sub-samples
seem to suggest that, in order to maximize customer satisfaction,
AT systems should allow users to choose their preferred design
characteristics. However, such a simplistic conclusion would
not only ignore causes for the observed preferences, but also
disregard potential societal implications of a perpetuation of
gender stereotypes through technology.

Our study indicates that particularly male participants responded
positively to an Al assistant with a female voice that conformed
to stereotypical feminine traits. Considering that users have been
found to employ degrading language toward female-connotated
speech assistants in the past, the propagation of Al technology
that meets the outdated stereotype of subservient women would
risk further exacerbating such problematic phenomena.

DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included
in the article/Supplementary Material, further inquiries can
be directed to the corresponding author.

ETHICS STATEMENT

Ethical review and approval was not required for the study
on human participants in accordance with the local legislation
and institutional requirements. The patients/participants provided
their written informed consent to participate in this study.

AUTHOR CONTRIBUTIONS

MM, LM, and SS conceptualized the study. SS and LM created
the stimulus materials and performed data collection. LM and
MM performed statistical analyses and discussed the results.
LM wrote the first draft of the manuscript. All authors contributed
to the article and approved the submitted version.

FUNDING

The publication of this work was supported by the Open Access
Publishing Fund of the Johannes Kepler University Linz.

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fpsyg.2022.855091/
full#supplementary-material

Frontiers in Psychology | www.frontiersin.org

June 2022 | Volume 13 | Article 855091


https://www.frontiersin.org/journals/psychology
www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.855091/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.855091/full#supplementary-material

Moradbakhti et al.

Need Satisfaction and Gendered Al

REFERENCES

Abel, M., Kuz, S., Patel, H. J., Petruck, H., Schlick, C. M., Pellicano, A., et al.
(2020). Gender effects in observation of robotic and humanoid actions.
Front. Psychol. 11:797. doi: 10.3389/fpsyg.2020.00797

Abele, A. E,, Cuddy, A. ], Judd, C. M., and Yzerbyt, V. Y. (2008). Fundamental
dimensions of social judgment. Eur. J. Soc. Psychol. 38, 1063-1065. doi:
10.1002/ejsp.574

Alqassim, S., Ganesh, M., Khoja, S., Zaidi, M., Aloul, E, and Sagahyroon, A.
(2012). “Sleep apnea monitoring using mobile phones” in 2012 IEEE 14th
International Conference on e-Health Networking, Applications and Services
(Healthcom). December 13, 2012; IEEE, 443-446.

Amatucci, E M., and Crawley, D. C. (2011). Financial self-efficacy among
women entrepreneurs. Int. J. Gend. Entrep. 3, 23-37. doi: 10.1108/
17566261111114962

André, Q., Carmon, Z., Wertenbroch, K., Crum, A., Frank, D., Goldstein, W.,
et al. (2018). Consumer choice and autonomy in the age of artificial
intelligence and big data. Cust. Needs Solut. 5, 28-37. doi: 10.1007/
540547-017-0085-8

Appel, M., Izydorczyk, D., Weber, S., Mara, M., and Lischetzke, T. (2020). The
uncanny of mind in a machine: humanoid robots as tools, agents, and
experiencers. Comput. Hum. Behav. 102, 274-286. doi: 10.1016/j.chb.2019.07.031

Appel, M., Kronberger, N., and Aronson, J. (2011). Stereotype threat impairs
ability building: effects on test preparation among women in science and
technology. Eur. J. Soc. Psychol. 41, 904-913. doi: 10.1002/ejsp.835

Aytulun, G., and Sunai, A. B. (2020). Parasocial interaction with media characters.
Psikiyatr. Guncel Yaklasimlar. 12, 494-506. doi: 10.18863/pgy.688117

Bakan, D. (1966). The Duality of Human Existence: Isolation and Communion
in Western Man. Boston: Beacon Press.

Balaguer, I., Gonzélez, L., Fabra, P, Castillo, I, Mercé, J., and Duda, J. L.
(2012). Coaches' interpersonal style, basic psychological needs and the well-
and ill-being of young soccer players: A longitudinal analysis. J. Sports Sci.
30, 1619-1629. doi: 10.1080/02640414.2012.731517

Bergmann, K., Eyssel, F., and Kopp, S. (2012). “A second chance to make
a first impression? How appearance and nonverbal behavior affect perceived
warmth and competence of virtual agents over time” in International
Conference on Intelligent Virtual Agents. September 12, 2012; Springer,
Berlin, Heidelberg, 126-138.

Blakemore, J. E. O. (2003). Children's beliefs about violating gender norms:
boys shouldn't look like girls, and girls shouldn't act like boys. Sex Roles
48, 411-419. doi: 10.1023/A:1023574427720

Boseovski, J. J., Hughes, C., and Miller, S. E. (2016). Expertise in unexpected
places: children’s acceptance of information from gender counter-stereotypical
experts. J. Exp. Child Psychol. 141, 161-176. doi: 10.1016/j.jecp.2015.09.002

Boytos, A. S., Costabile, K. A., Austin, A. B., and Short, K. A. (2020). Feminism,
gender, and agentic and communal themes in narrative identity. Sex Roles
83, 54-63. doi: 10.1007/s11199-019-01089-x

Bradley, M. M., and Lang, P. ]. (1994). Measuring emotion: the self-assessment
manikin and the semantic differential. J. Behav. Ther. Exp. Psychiatry 25,
49-59. doi: 10.1016/0005-7916(94)90063-9

Brady, D., Isaacs, K., Reeves, M., Burroway, R., and Reynolds, M. (2011).
Sector, size, stability, and scandal: explaining the presence of female executives
in fortune 500 firms. Gend. Manag. An International Journal 26, 84-105.
doi: 10.1108/17542411111109327

Brahnam, S., and De Angeli, A. (2012). Gender affordances of conversational
agents. Interact. Comput. 24, 139-153. doi: 10.1016/j.intcom.2012.05.001

Bray, S., Gonzalez, O., and Jonckheere, N. (2020). “Like a boss” or just bossy?
How audiences Across age and gender evaluate counterstereotypical women
on television. Int. J. Commun. 14, 5128-5149.

Brems, C., and Johnson, M. E. (1990). Reexamination of the Bem sex-role
inventory: the interpersonal BSRI. J. Pers. Assess. 55, 484-498. doi:
10.1080/00223891.1990.9674086

Brink, K. A., and Wellman, H. M. (2020). Robot teachers for children? Young
children trust robots depending on their perceived accuracy and agency.
Dev. Psychol. 56, 1268-1277. doi: 10.1037/dev0000884

Broverman, I. K., Vogel, S. R, Broverman, D. M., Clarkson, F E., and
Rosenkrantz, P. S. (1972). Sex-role stereotypes: A current appraisal 1. J.
Soc. Issues 28, 59-78. doi: 10.1111/j.1540-4560.1972.tb00018.x

Bukowski, W. M., and DeLay, D. (2020). Studying the same-gender preference
as a defining feature of cultural contexts. Front. Psychol. 11:1863. doi: 10.3389/
fpsyg.2020.01863

Burke, R. J.,, Vinnicombe, S., Ogden, S. M., McTavish, D., and McKean, L.
(2006). Clearing the way for gender balance in the management of the UK
financial services industry. Women Manag. Rev. 21, 40-53. doi:
10.1108/09649420610643402

Byrne, D. (1971). The Attraction Paradigm. New York: Academic Press.

Cambre, J., and Kulkarni, C. (2019). “One voice fits all? Social implications
and research challenges of designing voices for smart devices” Proceedings
of the ACM on Human-Computer Interaction, 3(CSCW), 1-19.

Cannivet, M. (2018). Why women are better at investing. Forbes.com.
Available at: https://www.forbes.com/sites/michaelcannivet/2018/12/29/
why-women-are-better-at-investing/?sh=1577a6dc6f37 ~ (Accessed 16
December 2021).

Carli, L. L. (1990). Gender, language, and influence. J. Pers. Soc. Psychol. 59,
941-951. doi: 10.1037/0022-3514.59.5.941

Carr, P. B, and Steele, C. M. (2010). Stereotype threat affects financial
decision making. Psychol. Sci. 21, 1411-1416. doi: 10.1177/
0956797610384146

Chang, R. C. S., Lu, H. P, and Yang, P. (2018). Stereotypes or golden rules?
Exploring likable voice traits of social robots as active aging companions
for tech-savvy baby boomers in Taiwan. Comput. Hum. Behav. 84, 194-210.
doi: 10.1016/j.chb.2018.02.025

Chaves, A. P, and Gerosa, M. A. (2020). How should my chatbot interact? A
survey on social characteristics in human-chatbot interaction design. Int.
J. Hum.-Comput. Int. 37, 729-758. doi: 10.1080/10447318.2020.1841438

Chen, B., Vansteenkiste, M., Beyers, W., Boone, L., Deci, E. L, Van der
Kaap-Deeder, J., et al. (2015). Basic psychological need satisfaction, need
frustration, and need strength across four cultures. Motiv. Emot. 39, 216-236.
doi: 10.1007/s11031-014-9450-1

Crowell, C. R,, Deska, J. C., Villano, M., Zenk, J., and Roddy, J. T. Jr. (2019).
Anthropomorphism of robots: study of appearance and agency. JMIR Hum.
Factors 6:€12629. doi: 10.2196/12629

Curry, A. C.,, and Rieser, V. (2018). “#4 MeToo Alexa: how conversational systems
respond to sexual harassment” in Proceedings of the Second Acl Workshop
on Ethics in Natural Language Processing. 7-14.

Dasgupta, N., and Asgari, S. (2004). Seeing is believing: exposure to
counterstereotypic women leaders and its effect on the malleability of
automatic gender stereotyping. J. Exp. Soc. Psychol. 40, 642-658. doi: 10.1016/j.
jesp.2004.02.003

Davenport, T., and Kalakota, R. (2019). The potential for artificial intelligence
in healthcare. Future Healthc. ]. 6, 94-98. doi: 10.7861/futurehosp.6-2-94

De Vreede, T., Raghavan, M., and De Vreede, G. J. (2021). “Design foundations
for AI assisted decision making: A self determination theory approach”” in
Proceedings of the 54th Hawaii International Conference on System Sciences.
January 4-9, 2021; 166-175.

Deci, E. L., and Ryan, R. M. (1985). Motivation and Self-Determination in
Human Behavior. NY: Plenum Publishing Co.

Deci, E. L., and Ryan, R. M. (2000). The" what" and" why" of goal pursuits:
human needs and the self-determination of behavior. Psychol. Inqg. 11, 227-268.
doi: 10.1207/S15327965PLI1104_01

Deci, E. L, and Ryan, R. M. (2008). Self-determination theory: a macrotheory
of human motivation, development, and health. Can. Psychol. 49, 182-185.
doi: 10.1037/a0012801

Deci, E. L., and Ryan, R. M. (2014). “The importance of universal psychological
needs for understanding motivation in the workplace,” in The Oxford Handbook
of Work Engagement, Motivation, and Self-Determination Theory. ed. M.
Gagné (New York, NY: Oxford University Press), 13-32.

Doéring, N. (2013). Zur Operationalisierung von Geschlecht im Fragebogen:
Probleme und Losungsansitze aus Sicht von Mess-, Umfrage-, Gender-und
Queer-theorie. GENDER-Zeitschrift fiir Geschlecht. Kult. Ges. 5, 94-113.

Duncan, S. G., Aguilar, G., Jensen, C. G., and Magnusson, B. M. (2019).
Survey of heteronormative attitudes and tolerance toward gender non-
conformity in mountain West undergraduate students. Front. Psychol. 10:793.
doi: 10.3389/fpsyg.2019.00793

Eagly, A. H., and Karau, S. J. (2002). Role congruity theory of prejudice toward
female leaders. Psychol. Rev. 109, 573-598. doi: 10.1037/0033-295X.109.3.573

Frontiers in Psychology | www.frontiersin.org

17

June 2022 | Volume 13 | Article 855091


https://www.frontiersin.org/journals/psychology
www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles
https://doi.org/10.3389/fpsyg.2020.00797
https://doi.org/10.1002/ejsp.574
https://doi.org/10.1108/17566261111114962
https://doi.org/10.1108/17566261111114962
https://doi.org/10.1007/s40547-017-0085-8
https://doi.org/10.1007/s40547-017-0085-8
https://doi.org/10.1016/j.chb.2019.07.031
https://doi.org/10.1002/ejsp.835
https://doi.org/10.18863/pgy.688117
https://doi.org/10.1080/02640414.2012.731517
https://doi.org/10.1023/A:1023574427720
https://doi.org/10.1016/j.jecp.2015.09.002
https://doi.org/10.1007/s11199-019-01089-x
https://doi.org/10.1016/0005-7916(94)90063-9
https://doi.org/10.1108/17542411111109327
https://doi.org/10.1016/j.intcom.2012.05.001
https://doi.org/10.1080/00223891.1990.9674086
https://doi.org/10.1037/dev0000884
https://doi.org/10.1111/j.1540-4560.1972.tb00018.x
https://doi.org/10.3389/fpsyg.2020.01863
https://doi.org/10.3389/fpsyg.2020.01863
https://doi.org/10.1108/09649420610643402
http://Forbes.com
https://www.forbes.com/sites/michaelcannivet/2018/12/29/why-women-are-better-at-investing/?sh=1577a6dc6f37
https://www.forbes.com/sites/michaelcannivet/2018/12/29/why-women-are-better-at-investing/?sh=1577a6dc6f37
https://doi.org/10.1037/0022-3514.59.5.941
https://doi.org/10.1177/0956797610384146
https://doi.org/10.1177/0956797610384146
https://doi.org/10.1016/j.chb.2018.02.025
https://doi.org/10.1080/10447318.2020.1841438
https://doi.org/10.1007/s11031-014-9450-1
https://doi.org/10.2196/12629
https://doi.org/10.1016/j.jesp.2004.02.003
https://doi.org/10.1016/j.jesp.2004.02.003
https://doi.org/10.7861/futurehosp.6-2-94
https://doi.org/10.1207/S15327965PLI1104_01
https://doi.org/10.1037/a0012801
https://doi.org/10.3389/fpsyg.2019.00793
https://doi.org/10.1037/0033-295X.109.3.573

Moradbakhti et al.

Need Satisfaction and Gendered Al

Eagly, A. H., and Wood, W. (2012). “Social role theory,” in Handbook of Theories
of Social Psychology. eds. P. A. M. Van Lange, A. W. Kruglanski and
E. T. Higgins (Thousand Oaks: Sage Publications Ltd), 458-476.

Eagly, A. H., Wood, W,, and Diekman, A. B. (2000). “Social role theory of
sex differences and similarities: A current appraisal,” in The Developmental
Social Psychology of Gender. eds. T. Eckes and H. M. Trautner (Mahwah,
New Jersey: Lawrence Erlbaum Associates Publishers), 123-174.

Epley, N., Waytz, A., Akalis, S., and Cacioppo, J. T. (2008). When we need a
human: motivational determinants of anthropomorphism. Soc. Cogn. 26,
143-155. doi: 10.1521/50c0.2008.26.2.143

Eyssel, E, De Ruiter, L., Kuchenbrandt, D., Bobinger, S., and Hegel, E (2012).
“If you sound like me, you must be more human: On the interplay of
robot and user features on human-robot acceptance and anthropomorphism.”
in 2012 7th ACM/IEEE International Conference on Human-Robot Interaction
(HRI). March 5-8, 2012; IEEE, 125-126.

Eyssel, F, and Hegel, E (2012). (s)he's got the look: Gender stereotyping of
robots 1. Journal of Applied Social Psychology 42, 2213-2230. doi: 10.1111/j.
1559-1816.2012.00937.x

Farrell, A. E. (1995). Feminism and the media: introduction. Signs J. Women
Cult. Soc. 20, 642-645. doi: 10.1086/495003

Farrell, L., Fry, T. R., and Risse, L. (2016). The significance of financial self-
efficacy in explaining women’s personal finance behaviour. J. Econ. Psychol.
54, 85-99. doi: 10.1016/j.joep.2015.07.001

Fernandez, R. M., and Sosa, M. L. (2005). Gendering the job: networks
and recruitment at a call center. Am. J. Sociol. 111, 859-904. doi:
10.1086/497257

Finnegan, E., Oakhill, J., and Garnham, A. (2015). Counter-stereotypical pictures
as a strategy for overcoming spontaneous gender stereotypes. Front. Psychol.
6:1291. doi: 10.3389/fpsyg.2015.01291

Floegel, D. (2020). Labor, classification and productions of culture on Netflix.
J. Doc. 77, 209-228. doi: 10.1108/JD-06-2020-0108

Forlizzi, ]., Zimmerman, J., Mancuso, V., and Kwak, S. (2007). “How interface
agents affect interaction between humans and computers” in Proceedings
of the 2007 Conference on Designing Pleasurable Products and Interfaces.
August 22-25, 2007; 209-222.

Ghafurian, M., Ellard, C., and Dautenhahn, K. (2021). “Social companion
robots to reduce isolation: a perception change due to COVID-19”
in IFIP Conference on Human-Computer Interaction. August 30-September
3, 2021; Springer: Cham, 43-63.

Gram-Hanssen, K., and Darby, S. J. (2018). “Home is where the smart is’?
Evaluating smart home research and approaches against the concept of
home. Energy Res. Soc. Sci. 37, 94-101. doi: 10.1016/j.erss.2017.09.037

Gray, H. M., Gray, K., and Wegner, D. M. (2007). Dimensions of mind perception.
Science 315:619. doi: 10.1126/science.1134475

Gunnell, K. E., Crocker, P. R,, Wilson, P. M., Mack, D. E., and Zumbo, B. D.
(2013). Psychological need satisfaction and thwarting: a test of basic
psychological needs theory in physical activity contexts. Psychol. Sport Exerc.
14, 599-607. doi: 10.1016/j.psychsport.2013.03.007

Guo, Y, Yin, X, Liu, D,, and Xu, S. X. (2020). “’She is not just a computer’:
Gender Role of AT Chatbots in Debt Collection.” in International Conference
on Information Systems, ICIS 2020—Making Digital Inclusive: Blending the
Local and the Global. December 14, 2020; Association for Information Systems.

Gustafsson Sendén, M., Klysing, A., Lindqvist, A., and Renstrém, E. A. (2019).
The (not so) changing man: dynamic gender stereotypes in Sweden. Front.
Psychol. 10:37. doi: 10.3389/fpsyg.2019.00037

Hall, A. E. (2019). Identification and parasocial relationships with characters
from Star Wars: The Force Awakens. Psychol. Pop. Media Cult. 8, 88-98.
doi: 10.1037/ppm0000160

Hassenzahl, M., Diefenbach, S., and Géritz, A. (2010). Needs, affect, and
interactive products - facets of user experience. Interact. Comput. 22, 353-362.
doi: 10.1016/j.intcom.2010.04.002

Hayes, A. E (2018). Introduction to Mediation, Moderation, and Conditional Process
Analysis: A Regression-Based Approach. 2nd Edn. New York: The Guilford Press.

Heissel, A., Pietrek, A., Flunger, B., Fydrich, T., Rapp, M. A., Heinzel, S., et al.
(2019). The validation of the German basic psychological need satisfaction
and frustration scale in the context of mental health. Eur. J. Health Psychol.
25, 119-132. doi: 10.1037/t71220-000

Hentschel, T., Heilman, M. E., and Peus, C. V. (2019). The multiple dimensions
of gender stereotypes: A current look at men’s and women’s characterizations

of others and themselves. Front. 10:11. doi: 10.3389/
fpsyg.2019.00011

HLEG-AI (2018). Ethics Guidelines for Trustworthy Al High-Level Expert Group
on Artificial Intelligence. Available at: https://www.aepd.es/sites/default/
files/2019-12/ai-ethics-guidelines.pdf (Accessed May 16, 2022).

Horton, D., and Richard Wohl, R. (1956). Mass communication and para-
social interaction: observations on intimacy at a distance. Psychiatry 19,
215-229.

Houser, K. A. (2019). Can AI solve the diversity problem in the tech industry:
mitigating noise and bias in employment decision-making. Stanford Technol.
Law Rev. 22, 290-354.

Hulse, L. M., Xie, H., and Galea, E. R. (2018). Perceptions of autonomous
vehicles: relationships with road users, risk, gender and age. Saf. Sci. 102,
1-13. doi: 10.1016/j.ss¢i.2017.10.001

Ilardi, B. (1993). Employee and supervisor ratings of motivation: Main effects
and discrepancies associated with job satisfaction and adjustment in a factory
setting 1. J. Appl. Soc. Psychol. 23, 1789-1805. doi: 10.1111/j.1559-1816.1993.
tb01066.x

Ilies, R., Wagner, D., Wilson, K., Ceja, L., Johnson, M., DeRue, S., et al. (2017).
Flow at work and basic psychological needs: effects on well-being. Appl.
Psychol. 66, 3-24. doi: 10.1111/apps.12075

Jiménez-Barreto, J., Rubio, N., and Molinillo, S. (2021). “Find a flight for me,
Oscar!” motivational customer experiences with chatbots. Int. J. Contemp.
Hosp. Manag. 33, 3860-3882. doi: 10.1108/IJCHM-10-2020-1244

Jobin, A., Ienca, M., and Vayena, E. (2019). The global landscape of Al
ethics guidelines. Nat. Mach. Intell. 1, 389-399. doi: 10.1038/s42256-
019-0088-2

Kaplan, A., Cao, H., Fitz Gerald, J. M., Iannotti, N., Yang, E., Kocks, J. W,,
et al. (2021). Artificial intelligence/machine learning in respiratory medicine
and potential role in asthma and COPD diagnosis. The journal of allergy
and clinical immunology. In Pract. 9, 2255-2261. doi: 10.1016/j.
jaip.2021.02.014

Ko, S. J., Judd, C. M., and Blair, I. V. (2006). What the voice reveals: within-
and between-category stereotyping on the basis of voice. Personal. Soc.
Psychol. Bull. 32, 806-819. doi: 10.1177/0146167206286627

Kolla, B. P, Mansukhani, S., and Mansukhani, M. P. (2016). Consumer sleep
tracking devices: a review of mechanisms, validity and utility. Expert Rev.
Med. Devices 13, 497-506. doi: 10.1586/17434440.2016.1171708

Krahé, B., Uhlmann, A., and Herzberg, M. (2021). The voice gives it away:
male and female pitch as a cue for gender stereotyping. Soc. Psychol. 52,
101-113. doi: 10.1027/1864-9335/a000441

Laitinen, A., and Sahlgren, O. (2021). AI systems and respect for human
autonomy. Front. Artif. Intell. 4:705164. doi: 10.3389/frai.2021.705164

Lawrence, E. (2015). Everything is a recommendation Netflix, Altgenres and
the construction of taste. Knowl. Organ. 42, 358-364.

Leaper, C., and Arias, D. M. (2011). College womens feminist identity: A
multidimensional analysis with implications for coping with sexism. Sex
Roles 64, 475-490. doi: 10.1007/s11199-011-9936-1

Lee, J., and Finkelstein, J. (2015). Consumer sleep tracking devices: a critical

Psychol.

review.  Stud.  Health  Technol.  Inform. 210, 458-460.  doi:
10.3233/978-1-61499-512-8-458
Lee, K. M., Liao, K, and Ryu, S. (2007). Children’s responses to

computer-synthesized speech in educational media: gender consistency and
gender similarity effects. Hum. Commun. Res. 33, 310-329. doi: 10.1111/j.
1468-2958.2007.00301.x

Lee, E. J, Nass, C., and Brave, S. (2000). “Can computer-generated speech
have gender? An experimental test of gender stereotype,” in CHI'00 Extended
Abstracts on Human Factors in Computing Systems. ed. M. Tremaine (New
York, USA: ACM Press), 289-290.

Letheren, K., and Dootson, P. (2017). Banking with a chatbot: a battle between
convenience and security. The Conversation. Available at: https://theconversation.
com/banking-with-a-chatbot-a-battle-between-convenience-and-security-81328
(Accessed 16, 2022).

Li, C., Wang, C. ], and Kee, Y. H. (2013). Burnout and its relations with
basic psychological needs and motivation among athletes: A systematic review
and meta-analysis. Psychol. Sport Exerc. 14, 692-700. doi: 10.1016/j.
psychsport.2013.04.009

Li, C. H,, Yeh, S. E, Chang, T. J, Tsai, M. H., Chen, K., and Chang, Y. J.
(2020). “A conversation analysis of non-progress and coping strategies with

Frontiers in Psychology | www.frontiersin.org

June 2022 | Volume 13 | Article 855091


https://www.frontiersin.org/journals/psychology
www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles
https://doi.org/10.1521/soco.2008.26.2.143
https://doi.org/10.1111/j.1559-1816.2012.00937.x
https://doi.org/10.1111/j.1559-1816.2012.00937.x
https://doi.org/10.1086/495003
https://doi.org/10.1016/j.joep.2015.07.001
https://doi.org/10.1086/497257
https://doi.org/10.3389/fpsyg.2015.01291
https://doi.org/10.1108/JD-06-2020-0108
https://doi.org/10.1016/j.erss.2017.09.037
https://doi.org/10.1126/science.1134475
https://doi.org/10.1016/j.psychsport.2013.03.007
https://doi.org/10.3389/fpsyg.2019.00037
https://doi.org/10.1037/ppm0000160
https://doi.org/10.1016/j.intcom.2010.04.002
https://doi.org/10.1037/t71220-000
https://doi.org/10.3389/fpsyg.2019.00011
https://doi.org/10.3389/fpsyg.2019.00011
https://www.aepd.es/sites/default/files/2019-12/ai-ethics-guidelines.pdf
https://www.aepd.es/sites/default/files/2019-12/ai-ethics-guidelines.pdf
https://doi.org/10.1016/j.ssci.2017.10.001
https://doi.org/10.1111/j.1559-1816.1993.tb01066.x
https://doi.org/10.1111/j.1559-1816.1993.tb01066.x
https://doi.org/10.1111/apps.12075
https://doi.org/10.1108/IJCHM-10-2020-1244
https://doi.org/10.1038/s42256-019-0088-2
https://doi.org/10.1038/s42256-019-0088-2
https://doi.org/10.1016/j.jaip.2021.02.014
https://doi.org/10.1016/j.jaip.2021.02.014
https://doi.org/10.1177/0146167206286627
https://doi.org/10.1586/17434440.2016.1171708
https://doi.org/10.1027/1864-9335/a000441
https://doi.org/10.3389/frai.2021.705164
https://doi.org/10.1007/s11199-011-9936-1
https://doi.org/10.3233/978-1-61499-512-8-458
https://doi.org/10.1111/j.1468-2958.2007.00301.x
https://doi.org/10.1111/j.1468-2958.2007.00301.x
https://theconversation.com/banking-with-a-chatbot-a-battle-between-convenience-and-security-81328
https://theconversation.com/banking-with-a-chatbot-a-battle-between-convenience-and-security-81328
https://doi.org/10.1016/j.psychsport.2013.04.009
https://doi.org/10.1016/j.psychsport.2013.04.009

Moradbakhti et al.

Need Satisfaction and Gendered Al

a banking task-oriented Chatbot” in Proceedings of the 2020 CHI Conference
on Human Factors in Computing Systems. April 25-30, 2020; 1-12.

Liem, C. C,, Langer, M., Demetriou, A., Hiemstra, A. M., Wicaksana, A. S.,
Born, M. P, et al. (2018). “Psychology meets machine learning: interdisciplinary
perspectives on algorithmic job candidate screening in Explainable and
Interpretable Models in Computer Vision and Machine Learning eds. H.
Escalante, I. Guyon, X. Baré, Y. Giigliitiirk, U. Giiglii, and M. Van Gerven
(Springer, Cham), 197-253.

Longo, Y., Alcaraz-Ibafez, M., and Sicilia, A. (2018). Evidence supporting need
satisfaction and frustration as two distinguishable constructs. Psicothema
30, 74-81. doi: 10.1037/t68706-000

Maedche, A., Legner, C., Benlian, A., Berger, B., Gimpel, H., Hess, T, et al.
(2019). Al-based digital assistants. Bus. Inf. Syst. Eng. 61, 535-544. doi:
10.1007/512599-019-00600-8

Mara, M., and Appel, M. (2015). Effects of lateral head tilt on user perceptions
of humanoid and android robots. Comput. Hum. Behav. 44, 326-334. doi:
10.1016/j.chb.2014.09.025

Mara, M., and Meyer, K. (2022). “Acceptance of Autonomous Vehicles: An
Overview of User-Specific, Car-Specific and Contextual Determinants,” in
User Experience Design in the Era of Automated Driving. Studies in
Computational Intelligence, Vol. 980. eds. A. Riener, M. Jeon and I. Alvarez
Cham: Springer.

Marikyan, D., Papagiannidis, S., and Alamanos, E. (2019). A systematic review
of the smart home literature: A user perspective. Technol. Forecast. Soc.
Chang. 138, 139-154. doi: 10.1016/j.techfore.2018.08.015

McDermott, H., Choudhury, N., Lewin-Runacres, M., Aemn, I, and Moss, E.
(2020). Gender differences in understanding and acceptance of robot-assisted
surgery. J. Robot. Surg. 14, 227-232. doi: 10.1007/s11701-019-00960-z

McDonnell, M., and Baxter, D. (2019). Chatbots and gender stereotyping.
Interact. Comput. 31, 116-121. doi: 10.1093/iwc/iwz007

Mehrabian, A., and Russell, J. A. (1974). An Approach to Environmental Psychology.
Cambridge, MA: MIT Press.

Morrissey, K., and Kirakowski, J. (2013). “Realness’ in chatbots: establishing
quantifiable criteria” in International Conference on Human-Computer
Interaction. July 21-26, 2013; Springer, Berlin, Heidelberg, 87-96.

Muhammad, N. M., Schneider, M., Hill, A., and Yau, D. M. (2019). “How the
use of iPad and smartphones creates social isolation.” in Society for Information
Technology & Teacher Education International Conference. Association for the
Advancement of Computing in Education (AACE), March 18, 2019; 1060-1065.

Mullennix, J. W., Stern, S. E., Wilson, S. J., and Dyson, C. L. (2003). Social
perception of male and female computer synthesized speech. Comput. Hum.
Behav. 19, 407-424. doi: 10.1016/S0747-5632(02)00081-X

Nass, C., and Moon, Y. (2000). Machines and mindlessness: social responses
to computers. J. Soc. Issues 56, 81-103. doi: 10.1111/0022-4537.00153

Nass, C., Moon, Y., and Green, N. (1997). Are machines gender neutral?
Gender-stereotypic responses to computers with voices. J. Appl. Soc. Psychol.
27, 864-876. doi: 10.1111/j.1559-1816.1997.tb00275.x

Nguyen, Q. N., and Sidorova, A. (2018). “Understanding user interactions with
a chatbot: a self-determination theory approach” in Proceedings of the
Twenty-fourth Americas Conference on Information Systems (AMCIS). August
16, 2018; New Orleans, United States of America, 1-5.

Noor, N., Rao Hill, S., and Troshani, I. (2021). Artificial intelligence service
agents: role of parasocial relationship. J. Comput. Inf. Syst. 61, 1-15. doi:
10.1080/08874417.2021.1962213

Nowak, K. L., and Biocca, E (2003). The effect of the agency and anthropomorphism
on users' sense of telepresence, copresence, and social presence in virtual
environments. Presence 12, 481-494. doi: 10.1162/105474603322761289

Pizzi, G., Scarpi, D., and Pantano, E. (2021). Artificial intelligence and the
new forms of interaction: who has the control when interacting with a
chatbot? J. Bus. Res. 129, 878-890. doi: 10.1016/j.jbusres.2020.11.006

Powell, A. L. (2013). Computer anxiety: comparison of research from the 1990s and 2000s.
Comput. Hum. Behav. 29, 2337-2381. doi: 10.1016/j.chb.2013.05.012

Reeves, B., and Nass, C. (1996). The Media Equation: How People Treat Computers,
Television, and New Media like Real People. Stanford, CA: Cambridge University Press.

Robles, R. ], and Kim, T. H. (2010). Applications, systems and methods in
smart home technology: a review. Int. J. Adv. Sci. 15, 37-48.

Rubin, K. H., Bukowski, W. M., and Bowker, J. (2016). “Children in groups,’
in The Handbook of Child Psychology. 7th Edn. eds. R. Lerner (Series ed.)
and M. Bornstein (Volume ed.), (New York, Wiley), 175-222.

Ryan, R. M., and Deci, E. L. (2000). The darker and brighter sides of human
existence: basic psychological needs as a unifying concept. Psychol. Inq. 11,
319-338. doi: 10.1207/S15327965PLI1104_03

Saunders, K. J., and Kashubeck-West, S. (2006). The relations among
feminist identity development, gender-role orientation, and psychological
well-being in women. Psychol. Women Q. 30, 199-211. doi: 10.1111/
j.1471-6402.2006.00282.x

Schock, A. K., Gruber, E M., Scherndl, T., and Ortner, T. M. (2019). Tempering
agency with communion increases women's leadership emergence in all-
women groups: evidence for role congruity theory in a field setting. Leadersh.
Q. 30, 189-198. doi: 10.1016/j.leaqua.2018.08.003

Sheldon, K. M., and Hilpert, J. C. (2012). The balanced measure of psychological
needs (BMPN) scale: an alternative domain general measure of need satisfaction.
Motiv. Emot. 36, 439-451. doi: 10.1007/s11031-012-9279-4

Stafford, R. Q, MacDonald, B. A., Jayawardena, C., Wegner, D. M., and
Broadbent, E. (2014). Does the robot have a mind? Mind perception and
attitudes towards robots predict use of an eldercare robot. Int. J. Soc. Robot.
6, 17-32. doi: 10.1007/s12369-013-0186-y

Stamate, A. N., Sauvé, G., and Denis, P. L. (2021). The rise of the machines
and how they impact workers' psychological health: An empirical study.
Hum. Behav. Emerg. Technol. 3, 942-955. doi: 10.1002/hbe2.315

Standley, J. M., and Madsen, C. K. (1990). Comparison of infant preferences
and responses to auditory stimuli: music, mother, and other female voice.
J. Music. Ther. 27, 54-97. doi: 10.1093/jmt/27.2.54

Stein, J. P, Liebold, B., and Ohler, P. (2019). Stay back, clever thing! Linking situational
control and human uniqueness concerns to the aversion against autonomous
technology. Comput. Hum. Behav. 95, 73-82. doi: 10.1016/j.chb.2019.01.021

Sternadori, M., and Abitbol, A. (2019). Support for women’s rights and feminist
self-identification as antecedents of attitude toward femvertising. J. Consum.
Mark. 36, 740-750. doi: 10.1108/JCM-05-2018-2661

Thies, I. M., Menon, N., Magapu, S., Subramony, M., and O’neill, J., (2017).
“How do you want your chatbot? An exploratory Wizard-of-Oz study with
young, urban Indians” in IFIP Conference on Human-Computer Interaction.
September 20, 2017; (Cham: Springer), 441-459.

Tian, L., Chen, H., and Huebner, E. S. (2014). The longitudinal relationships
between basic psychological needs satisfaction at school and school-related
subjective well-being in adolescents. Soc. Indic. Res. 119, 353-372. doi:
10.1007/s11205-013-0495-4

Tindall, I. K, and Curtis, G. J. (2019). Validation of the measurement of need
frustration. Front. Psychol. 10:1742. doi: 10.3389/fpsyg.2019.01742

Tyler, J. M., and McCullough, J. D. (2009). Violating prescriptive stereotypes
on job resumes: A self-presentational perspective. Manag. Commun. Q. 23,
272-287. doi: 10.1177/0893318909341412

van Breen, J. A., Spears, R., Kuppens, T., and de Lemus, S. (2017). A multiple
identity approach to gender: identification with women, identification with
feminists, and their interaction. Front. Psychol. 8:1019. doi: 10.3389/
fpsyg.2017.0101

Venkatesh, V,, and Bala, H. (2008). Technology acceptance model 3 and a research
agenda on interventions. Decis. Sci. 39, 273-315. doi: 10.1111/§.1540-5915.2008.00192.x

von Hippel, C., Wiryakusuma, C., Bowden, J., and Shochet, M. (2011). Stereotype
threat and female communication styles. Personal. Soc. Psychol. Bull. 37,
1312-1324. doi: 10.1177/0146167211410439

Wang, Y., Tian, L., and Huebner, E. S. (2019). Basic psychological needs
satisfaction at school, behavioral school engagement, and academic achievement:
longitudinal reciprocal relations among elementary school students. Contemp.
Educ. Psychol. 56, 130-139. doi: 10.1016/j.cedpsych.2019.01.003

Weisman, H., and Janardhanan, N. S. (2020). “The instantaneity of gendered
voice assistant technology and manager perceptions of subordinate help”
in Academy of Management Proceedings. Vol. 2020, No. 1 (Briarcliff Manor,
NY 10510: Academy of Management). 21149.

West, M., Kraut, R, and Chew, H. E. (2019). Id blush if I could: closing
gender divides in digital skills through education. Technical Report. Unesdoc.
org. Available at: https://unesdoc.unesco.org/ark:/48223/pf0000367416.page=1
(Accessed 7 July 2021)

Wiley, M. G., and Eskilson, A. (1985). Speech style, gender stereotypes, and
corporate success: what if women talk more like men? Sex Roles 12, 993-1007.
doi: 10.1007/BF00288100

Williams, G. C., Halvari, H., Niemiec, C. P, Serebg, @., Olafsen, A. H., and
Westbye, C. (2014). Managerial support for basic psychological needs, somatic

Frontiers in Psychology | www.frontiersin.org

June 2022 | Volume 13 | Article 855091


https://www.frontiersin.org/journals/psychology
www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles
https://doi.org/10.1037/t68706-000
https://doi.org/10.1007/s12599-019-00600-8
https://doi.org/10.1016/j.chb.2014.09.025
https://doi.org/10.1016/j.techfore.2018.08.015
https://doi.org/10.1007/s11701-019-00960-z
https://doi.org/10.1093/iwc/iwz007
https://doi.org/10.1016/S0747-5632(02)00081-X
https://doi.org/10.1111/0022-4537.00153
https://doi.org/10.1111/j.1559-1816.1997.tb00275.x
https://doi.org/10.1080/08874417.2021.1962213
https://doi.org/10.1162/105474603322761289
https://doi.org/10.1016/j.jbusres.2020.11.006
https://doi.org/10.1016/j.chb.2013.05.012
https://doi.org/10.1207/S15327965PLI1104_03
https://doi.org/10.1111/j.1471-6402.2006.00282.x
https://doi.org/10.1111/j.1471-6402.2006.00282.x
https://doi.org/10.1016/j.leaqua.2018.08.003
https://doi.org/10.1007/s11031-012-9279-4
https://doi.org/10.1007/s12369-013-0186-y
https://doi.org/10.1002/hbe2.315
https://doi.org/10.1093/jmt/27.2.54
https://doi.org/10.1016/j.chb.2019.01.021
https://doi.org/10.1108/JCM-05-2018-2661
https://doi.org/10.1007/s11205-013-0495-4
https://doi.org/10.3389/fpsyg.2019.01742
https://doi.org/10.1177/0893318909341412
https://doi.org/10.3389/fpsyg.2017.0101
https://doi.org/10.3389/fpsyg.2017.0101
https://doi.org/10.1111/j.1540-5915.2008.00192.x
https://doi.org/10.1177/0146167211410439
https://doi.org/10.1016/j.cedpsych.2019.01.003
http://Unesdoc.org
http://Unesdoc.org
https://unesdoc.unesco.org/ark:/48223/pf0000367416.page=1
https://doi.org/10.1007/BF00288100

Moradbakhti et al.

Need Satisfaction and Gendered Al

symptom burden and work-related correlates: a self-determination theory
perspective. Work Stress 28, 404-419. doi: 10.1080/02678373.2014.971920

Williams, K. J., and Lillibridge, J. R. (1992). Perceived self-competence and organizational
behavior. Adv. Psychol. 82, 155-184. doi: 10.1016/S0166-4115(08)62602-3

Wilson, C., Hargreaves, T., and Hauxwell-Baldwin, R. (2017). Benefits and
risks of smart home technologies. Energy Policy 103, 72-83. doi: 10.1016/j.
enpol.2016.12.047

Xie, T, and Pentina, 1. (2022). “Attachment theory as a framework to understand
relationships with social Chatbots: a case study of Replika” in Proceedings
of the 55th Hawaii International Conference on System Sciences. January 4,
2022.

Yang, X., and Aurisicchio, M. (2021). “Designing conversational agents: a self-
determination theory approach” in Proceedings of the 2021 CHI Conference
on Human Factors in Computing Systems. May 8-13, 2021; 1-16.

Zafari, S., and Koeszegi, S. T. (2020). Attitudes toward attributed agency:
role of perceived control. Int. J. Soc. Robot. 13, 2071-2080. doi: 10.1007/
512369-020-00672-7

Conflict of Interest: The authors declare that the research was conducted in
the absence of any commercial or financial relationships that could be construed
as a potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product that may
be evaluated in this article, or claim that may be made by its manufacturer, is
not guaranteed or endorsed by the publisher.

Copyright © 2022 Moradbakhti, Schreibelmayr and Mara. This is an open-access
article distributed under the terms of the Creative Commons Attribution License
(CC BY). The use, distribution or reproduction in other forums is permitted, provided
the original author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice.
No use, distribution or reproduction is permitted which does not comply with
these terms.

Frontiers in Psychology | www.frontiersin.org

20

June 2022 | Volume 13 | Article 855091


https://www.frontiersin.org/journals/psychology
www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles
https://doi.org/10.1080/02678373.2014.971920
https://doi.org/10.1016/S0166-4115(08)62602-3
https://doi.org/10.1016/j.enpol.2016.12.047
https://doi.org/10.1016/j.enpol.2016.12.047
https://doi.org/10.1007/s12369-020-00672-7
https://doi.org/10.1007/s12369-020-00672-7
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

	Do Men Have No Need for “Feminist” Artificial Intelligence? Agentic and Gendered Voice Assistants in the Light of Basic Psychological Needs
	Introduction
	Basic Psychological Needs Theory
	Review of the Literature: Agency and Gender
	AI Assistants and Their Agency
	Gendered Designs of AI Assistants
	Application of Gender Stereotypes to AI Systems
	Nonconformity With Gender Stereotypes in AI Systems
	Voice Gender Preferences in Natural vs. Synthetic Speech
	Preferences for Same-Gender Interaction With AI Assistants
	Gender-Specific Differences in Agency Level Preferences

	The Current Study
	Materials and Methods
	Participants
	Procedure
	Stimuli
	Independent Variables
	AI Assistant Agency
	AI Assistant Gender
	Dependent Variables
	Basic Psychological Need Satisfaction and Frustration
	Dominance Perception
	Competence Perception
	Intention to Use

	Results
	Zero-Order Correlations Between the Dependent Variables
	Overall Evaluations and Main Effects
	Evaluations Within Female and Male User Groups
	The Mediating Role of Autonomy Need Satisfaction

	Discussion
	Discussion of Main Findings
	Autonomy Satisfaction (H1)
	Relatedness Satisfaction (H2)
	Competence Satisfaction (H3 and H4)
	Gender Differences in the Evaluation of (Non-)Stereotypical AI Assistants
	Limitations and Outlook

	Conclusion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	Supplementary Material

	References

