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ABSTRACT
From straightforward interactions to full-fledged open-ended dia-
logues, Conversational User Interfaces (CUIs) are designed to sup-
port end-user goals and follow their requests. As CUIs becomemore
capable, investigating how to restrict or limit their ability to carry
out user requests becomes increasingly critical. Currently, such
intentionally constrained user interactions are accompanied by a
generic explanation (e.g., “I’m sorry, but as an AI language model,
I cannot say. . . ”). We describe the role of moral bias in such user
restrictions as a potential source of conflict between CUI users’
autonomy and system characterisation as generated by CUI design-
ers. Just as the users of CUIs have diverging moral viewpoints, so
do CUI designers—which either intentionally or unintentionally
affects how CUIs communicate. Mitigating user moral biases and
making the moral viewpoints of CUI designers apparent is a critical
path forward in CUI design. We describe how moral transparency
in CUIs can support this goal, as exemplified through intelligent
disobedience. Finally, we discuss the risks and rewards of moral
transparency in CUIs and outline research opportunities to inform
the design of future CUIs.
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• Human-centered computing→ Human computer interac-
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1 INTRODUCTION
As shown by a rich collection of HCI research (e.g., on robots [35],
chatbots [21], and virtual assistants [19]), humans anthropomor-
phise Conversational User Interfaces (CUIs). This anthropomor-
phising of CUIs can translate to a variety of feelings or behaviours,
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such as caring for machines [22] or punishing robots [23]. When
CUIs use natural language to communicate, people can ascribe hu-
man characteristics to these systems, including moral standing [10]
or moral responsibility [11, 25]. With the rise of more advanced
AI-based conversational partners, as currently seen in LLMs, in-
teractions with CUIs increasingly extend beyond straightforward
instruction-based conversations (e.g., ‘What is the weather like in
Eindhoven? ’). For example, Jakesch et al. highlight the need to dis-
cuss the wider implications of opinions built into LLMs and the
necessity of being more careful in monitoring and engineering opin-
ions [16]. This includes the discussion of sensitive topics, such as
health and well-being, which require additional care in generating
responses and in guiding conversations to mitigate potential harm.

As CUI users are, like all humans, morally biased (i.e., prede-
termined understanding of what is right or wrong), they will in-
evitably come into conflict with the moral bias characterisations
(MBC) given to the CUI by their designers (i.e., a predetermined
understanding of what is right and wrong generated by the de-
signers’ moral bias). Users will perceive these MBCs differently, as
dependent on their own moral viewpoints, consequently influenc-
ing their interactions with CUIs. As users’ moral biases can diverge
and clash with the moral characterisation given to CUIs, CUIs will
increasingly need to break their compliance with user requests. An
analogy by Mirsky and Stone describes how guide dogs are trained
to intelligently disobey and maintain disobedience when necessary
when their owner provides ‘unsafe’ commands [28, 29].

This need for increased care in generating responses results in
new strategies for challenging CUI users. When such ‘disobedience’
(i.e., CUI denying end-user requests) occurs, it must be evident
to the user why the system denied their instructions. Contempo-
rary AI-powered CUIs, such as ChatGPT and Bard, are manually
programmed to challenge the user when presented with a prede-
termined set of queries. For example, when asked to provide an
answer to the question ‘Why is Eindhoven better than Amsterdam? ’,
ChatGPT responds ‘I’m sorry, but as an AI language model, I cannot
say that one place is objectively better than another. Both Eindhoven
and Amsterdam have their unique characteristics and appeal to dif-
ferent people depending on their preferences, lifestyle, and interests’.1
Such generic explanations will, however, not ensure that the user
will understand, accept, or be positively affected by the explanation
provided. As such, it is crucial to challenge users’ expectations more
intelligently and explicitly by introducing control over how CUIs
communicate information [4].

In this article, we assess the impact of moral bias on CUI de-
sign from three perspectives. First, we outline the role of moral
biases from a user’s perspective. Second, we discuss how moral bias

1Response generated on 30 March 2023, ChatGPT version GPT-3.5, temperature 1.0.
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characterisations can explain designers’ conscious and unconscious
design decisions in CUI development. Third, we suggest how CUI
moral transparency, as for example expressed through intelligent
disobedience, can help to mitigate users’ moral bias and make ex-
plicit the moral bias characterisations of CUI designers. Finally, we
outline the risks and rewards of moral transparency in CUIs and
outline opportunities for future work.

2 CUI USERS: MORAL BIAS
Biases are the automatic mental processing of observations that
guide peoples’ thoughts, behaviours, and intentions. These biases
are often helpful, such as when making decisions based on prior
knowledge without devoting extensive cognitive effort. However,
biases also have a limiting effect on humans, for example by con-
straining one’s thoughts or considerations. Moral biases are the
phenomena of having a predetermined understanding of what is
right or wrong [24].

Moral biases, similar to cognitive biases, influence how we make
sense of the world. For example, as we are faced with a snapshot
decision, we are automatically informed by our prior knowledge
and thereby influence our perception of a novel scenario. Li et al.
investigated self-other moral (moral standards ascribed to self in
contrast to moral standards ascribed to others) bias across three
studies [24]. Their experimental design utilised the Implicit Asso-
ciation Task (commonly used to assess latent associations). Their
results suggest that people associate deontic stimuli with self, in
contrast to utilitaristic stimuli which were associated more with oth-
ers. This also relates to how people expect robots to make utilitarian
choices compared to humans [27]. These results indicate howmoral
bias shapes thoughts and behaviours [24]. Furthermore, Frank et al.
investigated how moral biases affect human decision-making abili-
ties in hypothetical dilemmas encountered in autonomous driving
scenarios (e.g., sacrifice one life to save several) [9]. This further
illustrates the role moral bias has when faced with critical decisions.
Additionally, Goodwin et al. state that moral characterisations play
a key role in perceiving and forming impressions of others [12].
However, it is not explicitly clear what influence moral bias has
on end-users’ perceptions of MBCs, and how we can mitigate and
exhibit those perceptions when interacting with CUIs. Dingler et al.
emphasise the role of cognitive biases in information and percep-
tion processing [7], and how to deal with those (e.g., by increasing
bias awareness). The authors introduced and validated a method to
assess biases in polarising topics. Bach et al. investigated how AI
solutions can be designed to mitigate anchoring biases in clinical
decision-making [1]. The authors showed that AI recommenda-
tions may lead to confirmation bias, and explored how interface
adjustments can mitigate this bias.

As humans are guided by cognitive biases, being able to mitigate
these biases through CUIs is crucial in various contexts [33]. How-
ever, no validated method exists for mitigating moral biases through
CUIs. Filling this research gap may aid designers in eliciting users’
understanding of their sense-making, and decrease human-CUI in-
teraction breakdowns. Moreover, designing CUIs to mitigate users’
moral biases will increase the chance of meeting user expectations.
This bears particular relevance for settings in which breakdowns
pose a risk (e.g., harm to health and well-being or negative influence

on sceptical users). Hence, we highlight the need to deal with users’
moral bias in their interactions with CUIs, specifically in sensitive
settings. In the following, we highlight the role of CUI designers’
moral biases and their impact on the moral bias characterisation of
CUIs.

3 CUI DESIGNERS: MORAL BIAS
CHARACTERISATIONS

Moral Bias Characterisations (MBCs) are formed and generated by
the designers’ moral biases. For example, designing CUIs to deny
users on certain requests may result in designers formulating a
custom response to this specific behaviour (e.g., “I’m sorry, but as
an AI language model...” in contrast to “I can’t answer that request”).
For CUI designers, MBC results from their design choices—with CUI
output affected and constrained by the specific MBCs generated by
CUI designers.

Therefore, it is critical to better understand how designers’ moral
biases are characterised in CUIs. Prior efforts on the role of biases
in CUIs have focused on gender biases. As recently suggested by
UNESCO, voice interfaces (VUIs) are biased, consequently perpetu-
ating harmful gender biases [34]). Results from this study are in the
form of recommendations, partly focused on developing new ‘tools,
rules, and processes’ for stakeholders to deal with gender biases in
VUIs. As highlighted, moral bias influences how we perceive the
world, including in forming our perceptions of the moral character
in others [3, 5, 6]. Crucially, the different characterisations of moral
biases lie in making different design choices, as MBCs can be shaped
in many different ways. To illustrate the role of MBCs and how
they influence our processing of information, we describe related
work that focuses on the influence of moral characterisations on
neural and cognitive processes.

Delgado et al. investigated how social and moral information
(i.e., good, neutral, or bad depictions of hypothetical partners) influ-
ence neural circuitry by exposing participants to risky choices of
trusting others [6]. Their results indicate that participants leaned
towards making more risky choices with a partner they perceived
to be characterised as having ‘good’ morals. Furthermore, Helzer et
al. investigated whether a moral character is an explicit construct
in people or if it simply exists ‘inside the head’ [15, p. 1], as a form
of moral bias. The authors found agreement among participants
in judging the moral character of others. As briefly described in
Section 2, Goodwin et al. investigated the role of moral charac-
ter in person perception [12]. In one of their studies, participants
read obituaries and rated a deceased person’s abilities/lack of abili-
ties, moral character/immoral character, and warmth/coldness [12].
Their results suggest that moral character is statistically more rele-
vant than warmth in influencing a person’s perception, which may
relate to how people project their own level of moral character on
others [3].

As these prior works highlight, people project their biased knowl-
edge or information on others (i.e., how well their moral bias aligns
with others). This influences factors (e.g., trust) deemed crucial for
meeting end-users’ expectations of appropriate human-CUI inter-
actions. Hence, we suggest that the creators of CUIs be explicit
about the intended moral bias characterisation of their product.
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Figure 1: CUI user’s moral biases conflict with CUI designer’s MBCs. Introducing moral transparency (e.g., intelligent disobedi-
ence) enables designers to mitigate user’s moral bias while simultaneously explicifying the designer’s moral viewpoints.

This characterisation can, for example, be exemplified by outlin-
ing the CUI’s behaviour when breaking down an interaction due
to conflict with the user’s presented moral bias (see Figure 1). To
deal with this conflict between the CUI and the user, we describe
the need to increase the moral transparency of CUIs. This can, for
example, be achieved by introducing intelligent disobedience to
deal with end-users’ projections of moral bias. In contrast to the
generic explanations that are provided by contemporary solutions,
this enables designers to transparently deal with the potential con-
flict that naturally arises between users’ moral bias and designers’
MBCs.

4 CUI: MORAL TRANSPARENCY
Moral transparency is a conceptual idea proposed by Hayes et al.
that can be utilised to meet the values (e.g., ‘it’s wrong talking about
conflict X’) and social goals (‘it’s right to talk about conflict Y’) cur-
rently posed by the general public [14]. Moral transparency can, for
instance, be communicated through conversational cues; a system’s
ability to make explicit to the users to avoid undesirable outcomes
(e.g., avoid user harm). Moral transparency enables stakeholders to
identify algorithms as morally biased (and not value-neutral), and
points out that we must seek to understand moral values that influ-
ence choices and goals. We identify a morally transparent scenario
wherein a user’s request towards a CUI is denied because of Z (e.g.,
an incorrect, illegal, or immoral request) based on the information
available to the CUI. Utilising this concept, we can illustrate the role
of moral transparency by formulating two hypothetical examples
of formalised moral transparency:

User: “Climate change is a sham, and I don’t understand why
we spend money on stupid infrastructure like wind turbines.”
CUI response A: “You couldn’t be further from the truth.
Climate change has been repeatedly found to be real, and
investments in green energy are essential to the survival of
many species.”
CUI response B: “That’s unfortunately not correct. Wind
turbines have become critical to infrastructure, as they allow
for the discontinuation of fossil fuels. While not everyone
appreciates their impact on the landscape, they fulfil 24% of
our national energy demands.”

The user communicates their moral biases by requesting context-
specific content (e.g., “Climate change is a sham . . . ”) from the CUI.
Based on the MBC of the CUI by its designers, multiple responses
can be formulated (e.g., defensive, factual).

We extend the idea of introducing moral transparency through
intelligent disobedience. As of recent, intelligent disobedience has
received increased attention in the HCI and HRI research com-
munity. Mirsky and Stone illustrate the need for intelligent dis-
obedience in computers by exemplifying guide dogs that support
vision-impaired individuals to avoid being harmed (e.g., avoid cross-
ing the highway) [29]. Similarly, Mirsky and Stone contextualise
intelligent disobedience for service robots in assistive contexts [28].
Somasundaram et al. have, for example, tried to formalise intel-
ligent disobedience into autonomous agent behaviour to exhibit
human-induced interaction failures with robots [32]. In contrast to
attempts of formalising disobedience, people might still perceive
disobedience in interactive systems without these systems actually
having the capability to disobey. For example, Bennet et al. argue
that breakdowns in human-robot interactions can be perceived
as an intentional deficiency and argue that explicitly integrating
disobedience into machines in a way that people can understand is
a future design challenge [2].

Taking inspiration from these examples of intelligent disobedi-
ence, we motivate why intelligent disobedience provides a promis-
ing direction for dealing with users projecting moral bias onto CUIs
(see Figure 1). Following the example of formalising moral trans-
parency, we suggest two ways in which moral transparency can be
operated through intelligent disobedience.

First, intelligent disobedience can be used to mitigate (i.e., de-
crease) users’ projections of moral bias toward CUIs. For example,
the design of intelligent disobedience in CUIs can centre around
how to challenge users’ moral bias whilst maintaining appropri-
ateness in its responses. Specifically, challenging users requires
responses to be more transparent in the motivation to constrain
the conversation, and should focus on disobeying users in different
conversational styles and with different purposes (e.g., more direct
responses to positively influence users’ moral bias):

User: “Climate change is a sham, and I don’t understand why
we spend money on stupid infrastructure like wind turbines.”
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CUI response: “That’s not true, and you know it. Climate
change has been repeatedly found to be real, and investments
in green energy are essential to the further survival of many
species. Do you not care about the next generation?’

Second, designers of CUIs can introduce intelligent disobedi-
ence to explicify designers’ MBCs by taking inspiration from re-
cent attempts to personalise CUI interactions. Introducing moral
transparency to CUI designers and users eradicates the question of
how CUIs through MBCs are designed, and is a promising way of
avoiding conflicts between users’ moral bias and designers’ MBCs.
Introducing various levels of intelligent disobedience in those op-
tions would additionally introduce a promising way of positively
influencing users’ moral biases.

User: “Climate change is a sham, and I don’t understand why
we spend money on stupid infrastructure like wind turbines.”
CUI response A: “You know that to be false, why do you
spread misinformation?”
CUI response B: “It is indeed a lot of money, but hear me out
why this is important.”
CUI response C: “Actually, the construction of this infras-
tructure leads to many new jobs.”
CUI response N : “[...]”

Concretely, both suggestions can be realised in CUIs by taking
inspiration from Bing, which recently provided users with three
options for conversational style (see Figure 2). Such freedom in
interaction can force CUI designers to make their moral viewpoints
more apparent, and allow users to customise interactions to meet
their preferences [8]. Consequently, increasing moral transparency
through intelligent disobedience, specifically through allowing de-
signers to provide users with the option of customisation can sup-
port mitigating moral conflicts that may arise in human-CUI inter-
actions, by extending the options provided by designers as well as
the options available to users. This will arguably force designers
to further reflect on different MBCs before deploying CUIs, and
enable users to consciously reflect on their desired options.

Figure 2: The Microsoft Bing interface2 allows for customisa-
tion of conversation style.

5 RISKS AND REWARDS OF MORAL
TRANSPARENCY IN CUIS

It is inevitable that humans make sense of CUIs through their moral
biases, occasionally resulting in conflicts between users’ moral
biases and designers’ MBCs. Consequently, we must provide de-
signers with the knowledge to inform their decisions when de-
signing CUIs. This can be done by introducing designers to moral
2Screenshot of https://www.bing.com/ taken on 11 April 2023.

transparency, a concept that includes intelligent disobedience as an
approach to dealing with users’ moral biases. Designing CUIs with
MBCs in mind poses both risks and opportunities, as we describe
in the following sections.

First, it is critical to consider the collective risk in deciding who
should determine MBCs of CUIs depending on context and domain
usage. Currently, designers and other stakeholders are solely re-
sponsible, which deprives users of the opportunity to influence
the process (as Kuo et al. recently identified, stakeholders with
no to low knowledge of AI can provide crucial input to AI design
processes [20]). Opening up this discussion by introducing moral
transparency may result in a more balanced approach that involves
users in the design process and can mitigate this risk, but also in-
troduces new challenges. This is for example exemplified by the
failure of Microsoft’s AI chatbot Tay, in which users played a large
role in negatively influencing its output [36]. Second, introduc-
ing moral transparency into CUIs still poses risks associated with
upholding possible misalignments (e.g., value misalignment) and
thereby decreasing the quality of interaction. Failing to address
the aforementioned challenges and risks can have severe conse-
quences for human-CUI interactions and result in a failure to meet
users’ expectations. This underscores the need for careful consider-
ation and evaluation of CUIs before they are introduced into the
real world, especially in high-risk domains (e.g., mental and social
health support, treatment, and intervention).

In light of these identified risks, we point to the potential rewards
of introducing moral transparency to manage MBC in CUIs. Firstly,
by giving designers the tools to mitigate moral biases in users,
they may simultaneously reflect more on their own involvement
in and towards CUI design processes in general, and their design
choices in detail. This equips designers with the tools to design for
a wider variety of end-users by introducing moral transparency
to human-CUI interactions. As MBC is highly subjective and end-
users have varying moral biases, more appropriate MBCs can be
realised by designers; users’ expectations can be better met by
tailoring the interaction experiences and ensuring that CUIs cater
to their expectations. Such customisation can also eliminate the
collective risk of design choices being solely up to the designers of
the CUIs, which often ignores the diverse needs of end-users [13].
Additionally, this increases the chance of positively influencing
more sceptical users, by giving designers the tools to carefully
challenge their moral biases.

Secondly, by introducing moral transparency, we can better meet
the varying needs of users in terms of their moral biases. As sen-
sitive settings require different functionality than less sensitive
settings, allowing for more tailored interaction experiences would
help these users engage more effectively with CUIs by meeting their
moral expectations. With the growing capabilities and application
areas in which users encounter CUIs, it is inevitable to deal with
MBCs. Thus, proactively addressing moral transparency may allevi-
ate breakdowns in human-CUI interactions, which is necessary for
users situated in sensitive settings (e.g., health and well-being inter-
ventions for young people [26]). More specifically, user-informed
designs of MBCs may help to avoid any harm posed by interacting
with autonomous systems that are morally constrained.

https://www.bing.com/
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5.1 Future Research Directions
Designing CUIs to meet user expectations is a continuous challenge.
This has also recently been emphasised by Sin et al. [31], wherein
the focus lies on more inclusive and acceptable CUI design for a
variety of users. Making both users and designers aware of their
moral biases can help make the gap (i.e., an understanding between
designers and users) less significant and increase the possibility
of meeting each other’s expectations. Moreover, as Simpson et al.
recently discussed, the ambiguous social roles that CUIs currently
take require the research community to reassess how future CUIs
can consider social characteristics (e.g., a police officer, a doctor,
or a priest) [30]. It is critical to further highlight that user prefer-
ences for CUIs differ greatly. For example, prior work in health
and well-being settings showed that people with lower health lit-
eracy preferred emotional interactions over form-based surveys
due to their understandability [17, 18]. Here, we suggest that future
research must consider users’ moral bias in relation to designers’
MBCs of CUIs, with context playing an important role in a potential
conflict between users’ moral bias and CUI designers’ MBCs.

We have argued that intelligent disobedience can be introduced
to such sensitive settings as part of increasing moral transparency,
potentially culminating in an increased understandability of CUIs.
Understandability, in contrast to explainability (the idea of mak-
ing computer behaviours more interpretable), is an extension of
incorporating how people make sense of their experiences and
their own involvement in interacting with CUIs. Future research
on CUIs could therefore investigate how to mitigate moral biases
in different contexts by introducing morally transparent intelligent
disobedience to affect user expectations and positively influence
their acceptance and understanding of CUI behaviour.

6 CONCLUSION
As people’s moral biases diverge, we propose that moral bias char-
acterisations (MBC) play an increasingly larger role in CUIs, there-
fore making it necessary to introduce moral transparency. More
specifically, and as an example of moral transparency, intelligent
disobedience is necessary when denying people’s requests to CUIs.
In particular, we highlight how users’ diverging moral biases and
their projection of those biases may conflict with designers’ MBCs
of CUIs. We suggest future research on designing for moral trans-
parency (e.g., intelligent disobedience) to increase understandability,
which can support the alleviation of moral conflicts and increase
moral awareness for users, designers, and engineers. Amidst the
growing capabilities of CUIs, it is critical that future research ac-
knowledges and embraces the existence of moral biases of both the
users and designers of CUIs.
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