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Abstract
Artificial agents are progressively becoming more present in everyday-life situations 
and more sophisticated in their interaction affordances. In some specific cases, like 
Google Duplex, GPT-3 bots or Deep Mind’s AlphaGo Zero, their capabilities reach 
or exceed human levels. The use contexts of everyday life necessitate making such 
agents understandable by laypeople. At the same time, displaying human levels of 
social behavior has kindled the debate over the adoption of Dennett’s ‘intentional 
stance’. By means of a comparative analysis of the literature on robots and virtual 
agents, we defend the thesis that approaching these artificial agents ‘as if’ they had 
intentions and forms of social, goal-oriented rationality is the only way to deal with 
their complexity on a daily base. Specifically, we claim that this is the only viable 
strategy for non-expert users to understand, predict and perhaps learn from artificial 
agents’ behavior in everyday social contexts. Furthermore, we argue that as long 
as agents are transparent about their design principles and functionality, attributing 
intentions to their actions is not only essential, but also ethical. Additionally, we 
propose design guidelines inspired by the debate over the adoption of the intentional 
stance.
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1 Introduction

Artificial agents (i.e., physical robots, virtual agents and embodied virtual agents) 
capable of taking decisions autonomously are being employed in a growing number 
of fields. Several applications of such agents directly influence everyday life for a 
growing number of people, most of whom can be considered non-expert end-users. 
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To properly address the challenges posed by the integration and acceptance of arti-
ficial agents within society, coordinating the contributions of various disciplinary 
fields is necessary and a challenge within the challenge.

Being able to correctly understand and predict the behavior of artificial agents 
is necessary for the development of trustworthy relationships (De Graaf & Malle, 
2017; Miller, 2019). In this regard, one fundamental feature addressed by the ongo-
ing interdisciplinary efforts concerns whether people consider artificial agents’ 
actions and decisions as intentional. Contributions on this topic are embedded into 
the broader framework of discussion over the attribution of anthropomorphic and 
social traits to artificial agents (Nass et  al., 1994; Reeves & Nass, 1996; Dreyfus 
et al., 2000; Nass & Moon, 2000). However, in recent times, the idea that artificial 
agents’ actions might be interpreted as intentional is emerging as a structured and 
semi-autonomous debate. A significant share of research on this issue is informed by 
Daniel Dennett’s concepts of ‘intentional systems’ and ‘intentional stance’ (Dennett, 
1971, 1981, 1989). The latter represents a strategy that people can adopt to make 
sense of and predict the behavior of complex rational (or intentional) systems, being 
them human agents or machines (Dennett, 1988). As the inner complexity of arti-
ficial agents grows, researchers in the fields of human–robot and human–computer 
interaction (HRI and HCI respectively) are investigating from multiple perspectives 
how people ascribe intentions to artificial agents.

Objections to the concept of intentional stance have been raised over the years. 
We recognize part of this criticism, specifically that which targets Dennett’s com-
mitment to a behaviorist perspective as reasonable. However, some of these objec-
tions tend to conflate biological definitions of intentionality with the attribution of 
intentions to artificial entities (Thellman et al., 2017), hence overshadowing what we 
consider Dennett’s most relevant contribution. Our aim is to build upon the original-
ity of his intuition without committing to Dennett’s behaviorism. First, this paper 
provides a critical analysis of Dennett’s concept, particularly in light of definitions 
of intentionality and some of the main objections. Moving beyond Dennett’s posi-
tion, we emphasize that the ascription of intentionality does not necessarily imply 
artificial agents to have genuine mental states in the human sense. Rather, we claim 
that the main quality of this strategy is to help people to manage social interactions 
with artificial agents, and that research should focus on how to maximize this posi-
tive aspect.

Furthermore, some scholars note a pressing lack of comparative analysis (Thell-
man et al., 2017). We argue that only through such a systematic approach it is pos-
sible to trace the point of origin of the attribution of intentions to artificial agents. 
Therefore, the paper analyzes relevant cases from the HRI and HCI experimental 
literature. From this comparative perspective, we discuss and refine Dennett’s idea 
that complex rational behavior is the spark that ignites the process of intention 
ascription.

The idea of deceptive anthropomorphism offers another criticism of features that 
trigger the attribution of intention. The last section investigates ethical implications 
of the concept, particularly in light of recent calls for machine transparency and the 
risks of ‘deceptive design’. Our claim is that the implementation of features that 
make artificial agents’ behavior ‘seemingly intentional’ is not only ethical, but can 
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be desirable, as it can positively contribute to the overall quality of social interac-
tions. However, we also identify a key condition for this assumption to hold. Users 
must be made aware of the nature of the agent they are interacting with before the 
interaction unfolds. Failing to fulfil this condition, as our examples show, can have 
negative consequences that could jeopardize the successful societal integration of 
artificial agents.

2  Critical Approach to the Intentional Stance

Each of the stances discussed by Dennett represents a strategy for understanding and 
predicting how certain entities work (Dennett, 1981, 1988, 1989). People adopt the 
physical stance to make sense of and predict the future behavior of certain systems, 
via their knowledge of physical laws. The design stance allows predictions to be 
made based on the assumption that systems work as they are meant to by design. 
In certain cases, however, these two strategies do not suffice. In particular, it may 
not be possible, let alone practical, to predict how rational systems (or agents) will 
behave based on the two previous strategies. To address this limitation, Dennett 
introduces the intentional stance. This is a predictive tool that relies on the assump-
tion that rational systems will behave in accordance with their intentions, beliefs and 
desires in order to achieve specific goals (Dennett, 1981, 1988, 1989).

Dennett is neither the only one, nor the first to refer to artificial agents in “anthro-
pomorphic” or social terms. One of the most relevant contributions in this direction 
is represented by the pioneering study from Heider and Simmel on the attribution 
of social meanings to the motion of geometric shapes (Heider & Simmel, 1944). 
Ever since the initial establishment of computing-related disciplines, researchers 
have spent significant efforts in trying either to make artificial agents appear and 
behave more like humans, or to explain why people tend to adopt social interpreta-
tive frameworks to understand and predict artificial agents’ actions (Caporael, 1986; 
Nass et al., 1994; Breazeal & Scassellati, 1999; Breazeal, 2002).

2.1  Complexity of Intentional Systems

After this initial contextualization of his work, it is important to note that the rea-
son why Dennett includes (certain types of) artificial agents as targets of the inten-
tional stance lies in the complexity of these systems. In fact, referring to a chess-
playing computer, Dennett says that such systems are “practically inaccessible to 
prediction from either the design stance or the physical stance; they have become 
too complex for even their own designers to view from the design stance.” There-
fore, one assumes “that the computer will ‘choose’ the most rational move” (Den-
nett, 1981, p. 5). In other words, Dennett emphasizes the idea that treating certain 
types of agents ‘as if’ they had intentions might in some cases be the only fruitful 
strategy to understand and predict their behavior. In fact, he continues, “when one 
can no longer hope to beat the machine by utilizing one’s knowledge of physics or 
programming to anticipate its responses, one might still be able to avoid defeat by 
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treating the machine rather like an intelligent human opponent” (Dennett, 1981, p. 
5). Again, elsewhere he clarifies that we adopt the intentional stance because “it 
gives us predictive power we can get by no other method” (Dennett, 1997, p. 66). At 
the same time, he also points out the difference between “those intentional systems 
that really have beliefs and desires from those we may find it handy to treat as if they 
had beliefs and desires” (Dennett, 1997, p. 66).

However, other positions expressed by Dennett on the topic contribute to further 
articulating the debate and give rise to some of the main critiques. In fact, in several 
occasions Dennett remarks the fact that if one were to infer and attribute any mental 
states to another agent, doing so through the analysis of the observable behavior of 
the agent would be the only way to go (Dennett, 1991, 1993). Dennett claims that 
there is no ineffable quality of the mind and that mental states can be discerned 
through the recognition and analysis of behavioral patterns. Furthermore, he argues 
that not only robots and artificial agents can be, in principle, referred to as “phil-
osophical zombies”, but that for the concerns of consciousness and mental states, 
everyone is such a zombie. This fictional entity is something that is functionally, 
i.e., behaviorally identical to a human being, but which lacks any form of actual con-
sciousness (Dennett, 1993, 1995).

For the purposes of this paper, such considerations represent the problematic 
node in Dennett’s framework. It is problematic because it implies the commit-
ment to forms of “behavioral realism”. Hence, from Dennett’s perspective, either 
both humans and artificial agents can be considered conscious, at least as long as 
they behave in a qualitatively comparable way, or neither of them should. Not only 
that, the fact that Dennett subscribes to such positions triggers several critiques, so 
that the debate takes, at least partially, the direction of a diatribe on the overlapping 
of genuine intentionality (and mental states more in general) and the attribution of 
intentions to artificial agents (Thellman et al., 2017). The reason for this lies in the 
fact that, as Dennett poses that perceiving patterns of intentionality in the behavior 
of an agent corresponds to saying that those patterns are the one and only real thing, 
the only possible consequence is to match humans and artificial agents under the 
sign of the intentional stance. To clarify this fundamental point, the next paragraphs 
briefly discuss what in the literature is referred to as genuine intentionality, to then 
focus on some of the main critiques proposed against Dennett’s arguments.

2.2  Biological Intentionality and Objections to the Intentional Stance

John Searle, for instance, refers to intentionality as a feature of an evolution-based 
mind that allows people to relate in the first place to each other, but also to the envi-
ronment. “My subjective states relate me to the rest of the world, and the general 
name of that relationship is ‘intentionality.’ These subjective states include beliefs 
and desires, intentions and perceptions [...] ‘Intentionality,’ to repeat, is the general 
term for all the various forms by which the mind can be directed at, or be about, 
or of, objects and states of affairs in the world.” (Searle, 1980,  p. 85) Similarly, 
other philosophical definitions emphasize aspects of mind’s relatedness to the world 
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(Jacob, 2019) and one’s mental states as a function of their goals and aims (Miller, 
2019).

Consequently, it might sound reasonable that in order to interpret and predict the 
behavior of even sophisticated devices such as robots, or conversational agents, it 
would be enough to know the purpose behind their design. As artificial entities, they 
are not endowed with the evolution-based features that contribute to the emergence 
of biological intentionality. Hence, from this perspective, it would not make sense 
to adopt the intentional stance when interacting with such machines. However, as it 
was previously noted, Dennett explicitly refers also to artificial agents in his formu-
lations of the intentional stance and of intentional systems.

One of the shortcomings of Dennett’s theory is addressed as the “ideal rationality 
of intentional systems”. To this extent, it is argued that intentional biological agents 
do not always behave in full accordance with the ideal rationality implied by Stich 
(1985). Indeed, notes Stich, irrationality is a cornerstone of human behavior (Stich, 
1985). If an intentional agent in Dennett’s terms is one that always acts rationally, 
then intentionality and rationality necessarily go together, and if one acts irration-
ally, one cannot be an intentional agent, argues Stich. His main point is that this is 
not a valid argument to say that if one’s behavior is not fully rational, then no inten-
tions, beliefs etc. can be attributed.

Another line of argument directly targets Dennett’s ‘behaviorist’ positions con-
cerning intentionality and intelligence. What is criticized is the idea that if some-
thing behaves ‘as if’ it were intelligent (e.g., having intentions), then it should be 
considered as such, precisely because intelligence can be identified only through 
manifest behavior (Dennett, 1995; Danaher, 2020). Block makes the point that 
human-like behavior is not sufficient to characterize an agent as having human-like 
intelligence because, as a matter of fact, such behavior does not mirror actual men-
tal states or intelligence. Rather, it is merely the manifestation of its programmers’ 
intelligence (Block, 1981). Such machines, continues Block, lack “the kind of ‘rich-
ness’ of information processing requisite for intelligence” (Block, 1981, p. 28). In 
a similar fashion, Slors notes that Dennett never clarifies what the adoption of the 
intentional stance means without referring to intentions and hence winding up in a 
kind of circular argument (Slors, 1996).

At this point, one might note how the debate tends to be oriented towards a res-
olution of the contrast between genuine conceptions of intentionality (and intelli-
gence), and the adoption of the intentional stance. In other words, it tends to relin-
quish the pragmatic usefulness of attributing intentions to artificial agents, as they 
can only display something that looks like intentionality, but lack the very substra-
tum, processes and semantic richness that make up genuine intentionality. Whereas 
this might partially be Dennett’s own fault in light of his behaviorism, we argue that 
this conflating attitude is itself part of the problem (Thellman et al., 2017).

If one aims to move beyond Dennett’s behaviorism, why should a property unique 
to the mind be attributed to artefacts without minds? Furthermore, if certain types 
of machines, i.e., artificial agents, can be treated as if they were intentional, where 
should the line be drawn between them and devices whose behavior can be predicted 
only as a function of their design? And how is this boundary (if one exists) defined? 
These are the main questions addressed in this paper. Arguably, their relevance is 
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not merely philosophical. Since it is believed that artificial agents will play a central 
role in our society, it is fundamental to figure out appropriate design strategies to 
improve interactions with them and avoid ethically dangerous trends.

Based on the previous considerations, we argue that, for the purpose of social 
interactions with artificial agents, the usefulness of Dennett’s proposal should not 
concern whether a machine could have genuine intentions. As the above mentioned 
critiques have shown, supporting the intrinsic behaviorism of the intentional stance 
might create more problems than it solves.

2.3  Alternative Semantics, Alternative Approach

In line with the position expressed by Thellman and Ziemke, we claim that rather 
than focusing on and committing to hard-to-prove ontological statements about the 
nature of mental states, the attention should be shifted towards the idea that, from a 
user perspective, treating a sophisticated agent ‘as if’ it were intentional might be 
the most appropriate strategy (if not the only one available). Attributing intentions 
to machines should be more about the mental states of the one doing the ascribing 
rather than the mental states (or lack thereof) of the machine itself (Thellman & 
Ziemke, 2019). To this extent, recalling Searle’s definition of intentionality, Thell-
man and colleagues note that, in addition to reading intentionality as a function of 
relatedness (of subjective states to the world), Searle also refers to recognizing oth-
ers as intentional agents as fundamental to predicting how they will behave (Thell-
man et  al., 2017). Such a complementary (in Searle’s terms) perspective reflects 
what we claim to be the most fruitful aspect of Dennett’s formulation. People attrib-
ute intentions not necessarily or not exclusively to recognize conspecifics, but rather 
to understand and predict how people (and agents) behave (Dennett, 1988). This 
seems to reflect “folk-psychological” definitions which consider intentionality not 
only objectively (i.e., biologically) but also as a social construct that functions as a 
‘tool’ to ease social interactions and thus also to make sense of or predict the behav-
ior of sophisticated artificial agents (Dennett, 1988; Malle & Knobe, 1997).

In support of this idea, studies suggest that the general attitude to anthropomor-
phize artificial agents might be the default approach that people adopt, as a socio-
cognitive construct, when they recognize human-like patterns in other agents’ 
(human or non-human) behavior (Caporael, 1986; Nass et  al., 1994; Caporael & 
Heyes, 1997; Breazeal & Scassellati, 1999; Nass & Moon, 2000). Within this per-
spective, the attribution of mental states to other agents emerges as an automatic, 
bottom-up process caused by the activation of brain areas responsible for social cog-
nition as a response to the perception of human-like patterns and traits (Buckner 
et al., 2008; Looser & Wheatley, 2010; Spunt et al., 2015). Therefore, while it is true 
that such mechanisms are rooted in social cognition processes that humans devel-
oped in order to interact with each other, they are available also when interacting 
with artificial agents. At the same time, recognizing patterns does not necessarily 
imply believing that they reflect the same mental states, or any mental state at all.

Hence, we claim that for the consideration of the intentional stance to be fruit-
ful, it should be interpreted as a strategy that people adopt, consciously or not, to 
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navigate the world of social interactions with other rational agents, human or arti-
ficial. To avoid the risk of conflation of the intentional stance with biological defi-
nitions of intentionality, ontological statements and commitment about artificial 
agents’ hard-to-prove mental states should be left aside accordingly. As Breazeal 
states, referring to the Kismet robot, people treat it “as if it were a socially aware 
creature with thoughts, intents, desires, and feelings. Believability is the goal. Real-
ism is not necessary” (Breazeal, 2002, p. 52).

Therefore, we suggest that perhaps an alternative, machine-specific semantic 
approach is more appropriate. One might argue that people attribute or infer inten-
tions to other humans as well, so that attributing intentions to machines does not 
involve any different process. In a way, such overlap cannot be avoided, as the men-
tal processes involved in the persons doing the ascribing are qualitatively the same, 
with the only difference being one of quantity. However, in light of the previous 
discussion about distancing from Dennett’s behaviorism, what does differ qualita-
tively is how biological intentions and machine seemingly intentional behavior are 
generated. Whether or not users attribute intentions to such agents is supported and, 
to a certain extent, made possible by certain design strategies (as suggested in Wiese 
et al. (2017)).

Therefore, we claim that the emphasis should be put on the artificial and imple-
mented nature of the features that trigger the ascription of intention in order to sig-
nificantly mark the difference to biological instances. For instance, one could adopt 
formulations like artificial agents’ ‘seemingly intentional behavior’. This alternative 
approach should be accordingly interpreted as a pragmatic measure for researchers 
to work with, rather than as a specific ontological declaration. Following this prem-
ise, this strategy aims to describe the visible result, in terms of resembling inten-
tional behavior, of specific implemented features. Since the ultimate goal of this dis-
cussion is to improve the quality of the interactions users undertake with artificial 
agents, if an agent’s behavior appears to be intentional, we sustain that it should be 
possible to describe it in such terms without risking to bring out the implications of 
the previously discussed trend of ‘conflating notions’.

On the side of users’ experience, we deem the use of terms such as ‘attributed’ or 
‘ascribed’ intentionality more appropriate than others like ‘perceived’. ‘Perceiving’ 
intentions recalls the idea of the perceptual apparatus that people are endowed with, 
which collects, processes and reconstructs data from the surroundings (Malle, 2011). 
For instance, when an event occurs, the observable changes in the environment are 
perceived by our senses, recorded and processed. When it comes to social percep-
tion, perceptual information is combined so that people form impressions of each 
other and base their mutual judgement. Depending on the type of event or action 
that is perceived and processed, different types of causes (or reasons) are attributed 
as the result of a deliberative process (Parkinson, 2012). While the idea is in prin-
ciple the same for both “object perception” and “person perception” (in which case 
intentions might be involved), the latter situation poses a more complex challenge, 
as the data and possible causes to be analyzed are more nuanced (Malle, 2011). It 
must be noted that such processes might not always occur on a fully conscious level. 
Rather, we might expect that the more people engage in relationships with artifi-
cial agents, the more specific mental models will be activated subconsciously, as 
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such interactions start belonging to implicit social cognitive processes (Evans & 
Stanovich, 2013). Such considerations aim to highlight the mental states of the peo-
ple interacting with the agent. They emphasize that people resort, consciously or 
not, to the specific strategy of attributing intentionality in order to understand and 
predict the behavior of complex social machines, when other alternatives fail or can-
not apply. As such, one can refer to the ascription of intentions without mentioning 
beliefs, desires and intentions themselves, as Slors argues (Slors, 1996).

Furthermore, we note how formulations such as ‘simulated intentionality’ might 
be proposed, in line with the idea of ‘simulated social interactions’ as opposed to 
‘fictional interactions’ formulated in Seibt (2017). While it might be true that a given 
implemented feature aims to simulate intentional human behavior, labeling an inter-
action or implemented characteristics as ‘simulated’ suggests a potential expression 
of a negative bias, as expressed by Turkle when saying that simulated feelings are 
not real feelings (Turkle, 2010). This might in turn generate negative feelings in 
users who perceive their engagement as genuine leading them to scale back involve-
ment and interactions with these agents. We propose that a similar approach could 
undermine the quality of social relationships with agents.

As previously mentioned, another objection refers to the ‘ideal rationality’ of 
intentional agents. What we perceive as intentional behavior in machines does not 
necessarily have a non-rational counterpart, as it is the case for biological inten-
tional agents. Stich notes how intentional systems in Dennett’s sense are unavoid-
ably rational. In most cases, robots and virtual agents are not designed to have the 
option of irrational behavior and what is perceived as such is likely caused by errors 
or malfunctions. Hence, we argue that to come to terms with Stich’s position, a solu-
tion must be found that allows people to treat agents as intentional when they behave 
rationally as long as this is beneficial for the interaction, and yet to switch to an 
alternative mechanistic approach if they observe (apparently) irrational behavior. 
This idea is supported by Wiese and colleagues, who call for the development of 
design strategies that support interactive flexibility. In other words, it must be pos-
sible to alternate between intentional and mechanistic mental models depending on 
one’s specific interaction needs and contextual behavior (Wiese et al., 2017). Simi-
larly, other authors argue that people treat robots alternatively as things or agents 
during different moments of an interaction (Alač, 2016).

We previously noted how adopting one or the other framework might not be 
always a conscious choice and that chances are that people interpret artificial agents’ 
behavior socially as a default option. Therefore, the suggestion of developing design 
solutions that allow users to switch from one framework to the other should be con-
sidered under this assumption of a “primacy of the social mindset”. In other words, 
while in certain cases it might be beneficial for the interaction to support the attri-
bution of intentions and other mental states, other circumstances might require the 
opposite approach. In general, following Weick’s sensemaking theory, it is impor-
tant that the process of meanings co-construction (i.e., sensemaking) is lifted from 
the private and implicit sphere to a public and explicit level (Weick, 1995; Weick 
et  al., 2005). This supports the notion of a more active involvement by users and 
the adoption of alternative semantics that support users’ awareness, as we propose. 
This approach can also offer people a strategy to reduce the risk of wrongly adopting 
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one framework (e.g., the mentalistic one) instead of the other, which would lead to 
incorrect predictions when an artificial agent’s behavior does not match the adopted 
mental model (Wiese et al., 2017). The next sections consider under what circum-
stances one or the other framework might be the most appropriate.

However, such considerations on ideal rationality do not necessarily imply that 
every time an agent’s behavior leads to an unpredictable outcome from an inten-
tional perspective, this is necessarily the result of a system error or malfunction. It 
might well be that the user simply cannot make sense of certain actions because she 
cannot immediately grasp the reasons behind them. It is in such cases that the user 
typically asks for an explanation (Miller, 2019). This can still be provided by the 
agent within an intentional framework, thus highlighting an “information asymme-
try” according to which the agent’s decision-making process was simply not obvious 
(Malle et  al., 2007). Alternatively, the explanation could clarify whether an inter-
nal failure has occurred, thus letting users know that a mechanistic model would 
be more appropriate. In conclusion, this transition to non-intentional frameworks is 
likely to proceed more smoothly if users are made aware of the necessity to switch. 
We shall return and provide further support to this assumption in the last section 
where we discuss ethical implications.

2.4  AlphaGo: A Case Study

Here, we briefly discuss how the elements discussed so far are not only a matter 
of theoretical debate or experimental testing, but also apply to real life. To do so, 
we analyze a few aspects related to the case of Deep Mind’s AlphaGo. One of the 
main reasons to reflect upon this case is that it offers an ‘updated’ direct comparison 
with Dennett’s original example of the chess-playing computer. However, we can 
expect the future to provide further examples as this type of technology becomes 
more broadly present in our society.

Go is a very old board game and among the most complex ones, where ‘human 
intuition’ plays a fundamental role. Deep Mind’s Go-playing system is not prepro-
grammed by expert players to perform a set of specific moves. Rather it is trained 
(or trains itself) through reinforcement learning. Through mimicking human strate-
gies first, and then playing against different versions of itself (Silver et al., 2017), the 
system is able to improve and adapt its strategies autonomously. When challenged 
by some of the best human players, AlphaGo has repeatedly proved its efficacy in 
the game (Andras et al., 2018; Curran et al., 2019).

Curran and colleagues conducted a content analysis of how the Chinese and 
American press approached AlphaGo’s games. Beside the predictable cultural 
differences, they also highlight how it is not unusual to attribute qualities such 
as ‘intuition’ and ‘creativity’ to the system (Curran et  al., 2019). Furthermore, 
they argue, if such qualities “are no longer the sole domain of humans, there 
is a demand for a reconceptualization first and foremost of what it means to be 
human” (Curran et al., 2019, p. 733). In other words, they note, observing traits 
typical of human intelligence in a machine (whose nature is always transparent) 
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might even lead to an ontological reconsideration of what it means to be human 
(Severson & Carlson, 2010; Kahn, et al., 2011).

Another interesting aspect is the fact, that “some moves are made that are 
novel and inexplicable to human Go-playing experts and yet are effective, leading 
to more wins and new insights into the game” (Andras et al., 2018, p. 79). Few 
things can be noted. Heider differentiates intentional actions from unintentional 
events by saying that the former exhibit ‘equifinality’ (Heider, 1983). While 
AlphaGo can employ new and unpredictable moves, the apparent intention to win 
the game remains the same, i.e., oriented towards the same goal, i.e., ‘equa-final’ 
(Heider, 1983).

A second remark emerges that concerns and further explains the previously 
discussed distinction between perceiving and attributing intentions, particularly 
with those AlphaGo’s moves that are inexplicable and yet effective (especially 
move 37 of the second match against Lee Sedol (Metz, 2016)). The reason why 
certain moves were difficult to predict is that human players would have hardly 
ever used them in those circumstances. The commentators of the game even won-
dered whether move 37 was a mistake. In pragmatic terms, what AlphaGo did 
was to opt for a very uncommon (among human players) strategy, whose out-
come was a almost certain victory, although with a very small margin. Beyond 
uncovering new possible approaches to the game, the point we aim to make here 
concerns the fact that a move initially perceived as possibly erroneous turned out 
to be a winning one. In other words, the audience attributed the ‘equifinality’ of 
winning the game only in hindsight, while the initial perception was unclear. Fur-
thermore, recalling the previous considerations on systems’ ideal rationality, part 
of the audience was prone to attributing move 37 to a system mistake, highlight-
ing the persistence of mechanistic interpretations of the system’s behavior. How-
ever, such a possibility was later discarded as the move proved to be successful, 
although initially hard to predict and explain.

Finally, it can be noted that it would probably be very difficult for laypeople to 
obtain new insights into the game and learn new gaming strategies from a math-
ematical (i.e., design) perspective (for a similar analysis see Ling et  al. (2019)). 
It might, however, be possible to interpret (or predict) those moves as if they had 
been made by a human whose goal is to win. In this regard, Curran and colleagues 
report a professional player commenting on one such move by saying that “almost 
no human would’ve thought of it” (Curran et al., 2019, p. 733).

In conclusion, Curran and colleagues observe how the type of narrative used by 
the media was influenced by the journalists’ lack of domain-specific expertise, which 
allegedly led them “to relay on broad and undifferentiated frames” (Curran et  al., 
2019, p. 734). However, as we argued previously and partially in line with Dennett, 
a more plausible explanation is that the complexity of systems like AplhaGo does 
not leave laypeople (included most journalists and professional players) much room 
for interpreting the moves as the result of programming strategies. Rather, attribut-
ing to AlphaGo the intention (and desire) to win the match, the rationality needed to 
achieve this goal and the belief that a specific strategy would have been successful 
as it would be done with human players, is the only viable strategy for non-experts 
to understand, predict and perhaps learn from the system’s behavior.
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3  Tracing the Point of Origin of Intention Ascription in Artificial 
Agents: A Comparative Analysis of HCI and HRI

Dennett’s original formulation of the intentional stance hinges on the complexity 
of sophisticated systems and the apparent rationality of their behavior as the main 
trigger for the ascription of intentions. Today’s AI-based technologies are far more 
complex and advanced compared to those described by Dennett. Therefore, the issue 
of whether or not to treat today’s machines as intentional agents is extremely press-
ing and relevant for their successful introduction into our society. How can complex 
rational behavior be unpacked and articulated to come up with implementable strate-
gies? And how is this issue interpreted and studied in the empirical literature?

We approach this issue considering that attributing intentionality and other men-
tal states to artificial agents is a flexible process (Abu-Akel et al., 2020). Further-
more, we acknowledge the intrinsic nuances of the process, which can very sensibly 
according to the already existing variety of artificial agents. According to Thell-
man and colleagues, how the attribution of intentions and other mental states var-
ies depending on the type of agent represents an open challenge (Thellman et al., 
2017). To this extent, they note, “there has been very little comparative research 
on how people actually interpret the behavior of different types of artificial agents” 
(Thellman et al., 2017, p. 1). Therefore, in this section, we analyze relevant exam-
ples from the experimental literature on virtual and embodied agents to investigate 
these assumptions from a comparative perspective. Based on this analysis, we argue 
that only by adopting a transversal approach does it become possible to grasp the 
nuances of this flexibility.

However, it is important to acknowledge that situations in real life might soon 
become even more nuanced, especially as the number of typologies and the diver-
sification of artificial agents to interact with increase. Whereas we circumscribe the 
analysis to virtual and embodied agents, variants of each category already exist (e.g., 
anthropomorphic and machine-looking robots) that are worth examining individu-
ally and in comparison with other forms of social presence (Cassell, 2000; Bartneck, 
2003; Kiesler et al., 2008; Li, 2015). Furthermore, there is in the literature a lack of 
long-term studies, which would help building a better understanding of how pro-
cesses such as the attribution of intentions and other mental states evolve over time.

An initial distinction that emerges from the comparative analysis highlights how 
the phenomenon depends on intrinsic features of the agents, people’s dispositions 
and external and contextual conditions. Furthermore, how the combination of these 
factors influences the overall process is rarely taken into consideration (Marchesi 
et al., 2019; Schellen & Wykowska, 2019).

3.1  Contextual Conditions

Several contextual elements that contribute to triggering the attribution of intentions 
can be identified. For instance, as illustrated by the example of AlphaGo, a society’s 
cultural background can have repercussions for its perception of artificial agents 
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(Haring et al., 2014; Curran et al., 2019). Even more, attribution of anthropomor-
phic traits appears to be influenced by whether people perceive artificial agents to be 
members of the same in-group (e.g., in terms of nationality or gender) rather than of 
out-groups (Eyssel & Kuchenbrandt, 2012; Eyssel et al., 2012; Kuchenbrandt et al., 
2013). Another relevant avenue of research investigates how attribution of anthropo-
morphic traits to physically present artificial agents can influence people’s success 
in carrying out social and cognitive tasks (Riether et al., 2012; Spatola et al., 2019, 
2019).

However, one element that occupies a central position is the type of tasks 
involved in the interaction (Epley et al., 2007; Marchesi et al., 2019). The fact that 
many artificial agents are meant to be employed in social contexts makes this aspect 
particularly relevant. For instance, Chaminade et  al. (2012) conducted an fMRI 
study involving a competitive scenario (rock-paper-scissors) to compare attitudes 
towards the competitors—a human, an ‘intelligent’ robot and a ‘random agent’ (that 
did not base its moves on any strategy). Their results show that while participants 
treated the human competitor as being intentional, their reactions towards the robot 
were not significant in terms of intention attribution (Chaminade et al., 2012). As a 
possible explanation for this, the authors point to participants’ lack of a clear cogni-
tive strategy to interact with the agent, which resulted in them relying mostly (or 
exclusively) on individual opinions about the robot’s inner mechanisms (Chaminade 
et al., 2012).

However, a different explanation is provided by Thellman et al. (2017), who sug-
gest that the simple experimental scenario was the reason why no significant attri-
bution of intentions was detected. While it is true that individual expectations do 
indeed play a central role (as discussed later), considering that a game like rock-
paper-scissors does not involve much strategy (unlike other games, such as chess or 
Go), it becomes clear that the same type of agent might be treated as being either 
intentional or mechanical depending on the interaction affordances. This interpreta-
tion further refines the idea of people adopting a default social mindset when inter-
acting with artificial agents. Specifically, the last consideration suggests that peo-
ple tend to adopt a mentalistic approach as a default option when other cognitive 
processes are involved (e.g., strategic thinking and social cognition) (Spunt et  al., 
2015). However, the different interpretations of the results obtained by Chaminade 
et al. (2012) highlight another contextual factor we ought to consider.

Researchers’ attitudes when investigating this phenomenon (or any phenom-
enon) might play a part in influencing how participants perceive an agent. This 
aspect seems to be largely underestimated in the literature. Perhaps this is because 
researchers’ attitudes are not believed to have a direct impact on real social interac-
tions. However, the way a researcher approaches a topic surely influences what can 
be found (i.e., when a researcher studies a phenomenon, the divergences and biases 
introduced by his or her unique point of observation may go unnoticed). Conse-
quently, as researchers are among the people in charge of designing artificial agents, 
their approach findings can influence the societal perception of a specific topic in an 
indirect way, particularly in the longer term.

Another example stems from the analysis by Lim and Reeves (2010). The authors 
discuss levels of engagement in gaming experiences when playing with or against 
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‘avatars’ and ‘agents’. Based on several studies, they state that when people believe 
they are interacting with a digital avatar of a real person, perceived social presence 
is higher compared to when interacting with an artificial agent. While in principle 
this might be a sound assumption, the authors hypothesize that a negative attitude 
towards the agents arises because players cannot ‘mentalize’ their opponent when 
this is an agent (rather than an avatar) (Lim & Reeves, 2010). In particular, their 
assumptions rest on a description of agents rooted in their (lack of) biological inten-
tionality (Lim & Reeves, 2010). However, as we discussed previously, attributing 
intentions to an agent does not necessarily imply biological forms of intentional-
ity. In conclusion, whereas relying on biological definitions of intentionality might 
explain negative dispositions towards agents, if engagement and ascription of inten-
tions are detected and measured, this implies that people can and do mentalize arti-
ficial agents. Hence, the explanation provided by Lim and Reeves (2010) does not 
hold and, to the contrary, shows an underlying bias in addressing the topic.

3.2  Human Attitudes

We have previously noted how, alongside objective biological interpretations, inten-
tionality (and the ability to infer and ascribe intentions to others’ behavior) can also 
be read as a socio-cognitive construct (that makes social interactions possible). The 
intertwining of these two processual levels starts at very early stages of life. In fact, 
“when infants follow others in adopting the intentional stance, they acquire better 
interpretational resources, which increases their incorporation into the adult envi-
ronment, and this, in turn, furthers the process of enculturalization.” (Perez-Osorio 
& Wykowska, 2019). Furthermore, the ability to mentalize others might be part of 
a cerebral network labeled “the brain’s deafult network”, which has been shown to 
activate when one tries to mentally anticipate and explore social scenarios (Buck-
ner et al., 2008). Consequently, people are trained to mentalize and recognize inten-
tional patterns (Frith & Frith 1999, 2006; Chaminade et al., 2012; Perez-Osorio & 
Wykowska, 2019) and, more generally, to attribute anthropomorphic traits to non-
human entitites (Caporael & Heyes, 1997; Nass & Moon, 2000; Nass et al., 1994), 
meaning that these strategies are widely available if necessary, according to the 
interaction affordances. We shall now discuss what it means for a strategy to be 
available if necessary.

Importantly, it can be noted that for people, it still makes a difference whether 
they interact with conspecifics or with artificial agents. In other words, brain acti-
vation is stronger in human–human interactions. However, reported differences can 
vary greatly from case to case (Thellman et al., 2017; Marchesi et al., 2019; Perez-
Osorio & Wykowska, 2019). To this extent, an interesting perspective is provided 
by Bossi and colleagues, who conducted a study analyzing how brain activity in 
the ‘resting state’, i.e., when not engaged in a task, biases the perception of robots 
during interaction. They found that if mentalizing processes are present during the 
resting state, people are more likely to treat robots mechanistically later when inter-
acting with them (Bossi et al., 2020). They explain these counterintuitive results by 
arguing that “if participants were involved in thinking about other people, and their 
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intentions or mental states in general, before they took part in the task, the con-
trast with a robotic agent might have been larger” (Bossi et al., 2020, p. 4). Hence, 
although the attribution of intentions is a strategy that is always available, its adop-
tion (or lack thereof) might be affected by the preceding neural activity, showing a 
non-linear correlation with other variables such as the type of activity or the general 
disposition of individuals towards artificial agents.

Despite quantitative differences, there seems to be a certain degree of agreement 
on the possible cause for this differential activation of mentalistic schemata. The 
idea is that it is fairly easy for people to interpret certain artifacts as material objects 
and humans as intentional agents. Everything in between lacks a specific ontologi-
cal categorization, forcing people to adopt a familiar framework, which often turns 
out to be the intentional one (Davidson, 1999; Thellman et al., 2017; Marchesi et al., 
2019; Abu-Akel et  al., 2020). Consequently, as previously argued, people adopt 
this strategy when it proves to be the most efficient or reliable (Perez-Osorio & 
Wykowska, 2019). To this extent, according to Weick, if previously adopted sense-
making strategies have been successful, they will be retained and reenacted in future 
interactions (Weick, 1995). However, this is likely to not always be the most fruitful 
approach, but only in cases where tasks require social cognition (Epley et al., 2007; 
Spunt et al., 2015; Wiese et al., 2018; Ohmoto et al., 2018; Schellen & Wykowska, 
2019). It is in such cases that treating artificial agents as intentional tends to improve 
the quality of the interaction (Wiese et al., 2017; Schellen & Wykowska, 2019).

Furthermore, in line with Dennett’s idea of complexity, it should also be consid-
ered that approaching artificial agents from a mechanistic perspective is generally 
difficult for many people (Dennett, 1981). The reason is that it may be cognitively 
too demanding, especially for non-expert users, to try to make sense of artificial 
agents behavior from a mathematics-based, design stance. This highlights a connec-
tion between the concept of systems’ complexity and the idea of necessity. How-
ever, such a relationship should be read in light of the type of tasks and interactions 
involved, as previously discussed. Before drawing any conclusion, the next para-
graph will consider the last set of relevant elements that can influence the attribution 
of intentions and other mental states. Additionally, it should still be considered that 
cultural or personal dispositions towards technology might still override the availa-
bility of an intentional framework, encouraging people to adopt either a mechanistic 
or an anthropomorphic approach (Waytz et al., 2010; Haring et al., 2014).

3.3  Intrinsic Features

Analyses of internal or exhibited features of agents that factor into the attribution 
of intentions (and more broadly of social skills) converge towards two categories of 
qualities: appearance and behavior (Wiese et al., 2017). This, supported by advances 
in neurosciences, particularly the availability of fMRI techniques, has led some 
researchers, especially in the field of human–robot interaction, to emphasize the 
importance of anthropomorphic embodiment as a trigger for the use of mentalistic 
descriptions (Marchesi et  al., 2019). Of particular interest, in this direction is the 
discovery of mirror neurons (Rizzolatti & Craighero, 2004). These appear to play a 
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role in the processes of attributing intentionality based on embodiment, so that simi-
larity to human physical presence triggers higher activation.

Consequently, research on physical appearance has focused on endowing agents 
(particularly robots) with human-like features. Some features, such as a face (John-
son, 2003; Looser & Wheatley, 2010; Balas & Tonsager, 2014), gazing eyes (Khalid 
et al., 2016; Willemse et al., 2018), a non-symmetric ratio between the head and the 
body, smooth bodily transformations as opposed to rigid and linear changes, (John-
son, 2003), and the visibility of the entire body (Chaminade & Cheng, 2009) have 
been highlighted as preeminent. This approach is rooted in the idea that “humans 
might be able to understand the behavior of human-like robots more easily than, for 
example, the behavior of autonomous lawnmowers or automated vehicles” (Thell-
man et al., 2017, p. 2). This is a plausible explanation, as feature similarity is likely 
to more effectively and quickly activate the brain areas involved in mentalizing and 
motor resonance (Chaminade et al., 2007; Wiese et al., 2017).

However, if the attribution of intentions mostly depends of appearance, this 
would not explain positive results in the absence of a body or with very different 
forms of embodiment. Interestingly, Ziemke (2020) reports one such case in rela-
tion to a road accident involving an autonomous vehicle. The accompanying report 
by the U.S. National Transportation Safety Board notes how some people were 
surprised that “Uber’s self-driving car didn’t know pedestrians could jaywalk” 
(Ziemke, 2020, p. 1). This is explained as “an expectation-probably shared by many 
people that driverless cars should have a human-like common sense understanding 
of human behavior.” (Ziemke, 2020, p. 2) More generally, this implies that behavio-
ral elements might be at least as important as appearance, if not more (Terada et al., 
2007; Wiese et al., 2017). Among qualities in this category, studies have focused on 
the reciprocity and contingency of the behavior in relation to the environment and to 
other agents (Johnson, 2003; Pantelis et al., 2014, 2016). Furthermore, autonomous, 
rational and seemingly biological motion play a central role (Castelli et  al., 2000; 
Gazzola et al., 2007; Oberman et al., 2007; Pantelis et  al., 2016; Abu-Akel et  al., 
2020).

In this respect, experiments in the tradition of a well-known study by Heider 
and Simmel make an important contribution. Heider and Simmel argued how peo-
ple attribute social skills to geometric shapes in motion (Heider & Simmel, 1944). 
Developing this concept further, Pantelis and colleagues analyzed the relationship 
between the goal-directed motion of similarly simple, autonomous geometric objects 
in a two-dimensional virtual environments and the attribution of mental states (Pan-
telis et al., 2014, 2016). The results of the first study show that people tend to esti-
mate agents’ states (e.g., when they are ‘attacking’ another agent, or ‘fleeing’ from 
it) correctly and coherently with one another (Pantelis et al., 2014). Perhaps more 
revealing are the results of a follow-up study, where an evolutionary factor is intro-
duced into the agents’ behavior. In fact, the authors hypothesize that the ascription 
of mental properties is at least partially related to how artificial agents adapt to their 
environment (Pantelis et  al., 2016). One of their main arguments is that people’s 
ability to correctly infer the agents’ states increases concurrently with the rational-
ity of the agents’ behavior. Their results show that people tend to infer more accu-
rately the mental states of agents that adapt their behavior. These studies not only 
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corroborate the relevance of motion for appropriate judgements of the behavioral 
information that motion itself conveys. Arguably, they support the idea of a pri-
macy of ‘pro-social rational content’ over the means of conveyance (i.e., in this case, 
motion itself). Thus, in the absence of such minimal rationality, artificial agents’ 
behavior does not communicate any mental state (Pantelis et al., 2016).

This last proposition is supported by the fact that appearance and biological 
motion alone (or combined) cannot explain the ascription of intentions and the acti-
vation of brain areas responsible for mentalizing in cases where both features are 
missing. The study conducted by Abu-Akel et al. (2020) is in line with this position. 
The authors investigate the ascription of intentions to a virtual agent in a competi-
tive scenario, with the participants not able to see their competitor. They hypoth-
esize that the activation of brain areas involved in mentalizing operations does not 
require motion. Instead, they claim that abstract information about the opponent is 
sufficient as long as it is considered an intentional and rational agent of either natu-
ral or artificial nature. Thus, their results show how “activation of the ’mentalizing 
network’ might be specific to mentalizing, but it is not specific to mentalizing about 
humans.” (Abu-Akel et  al., 2020,  p. 8). Interestingly, conclude the authors, “such 
flexibility in the attribution of intentionality (whether to active or passive, human or 
computer agents) can be manipulated volitionally and even strategically” (Abu-Akel 
et al., 2020, p. 8). As it will be addressed in the next section, this has have ethical 
implications.

Another study pointing in a similar direction was conducted by Pinchbeck (2008). 
Here, the authors analyze how to enhance gaming experiences by implement-
ing simple behavioral tricks in non-player characters, rather than relying on more 
complex AI techniques to drive more nuanced individual behaviors. Referring to a 
group of non-player characters (human mercenaries), they describe a ‘breakdown 
of intentionality’ as a consequence of the characters’ incoherent behavior. Under 
certain conditions, these characters enter a ‘combat state’ (i.e., ‘seemingly inten-
tional’ behavior of actively seeking enemies). Instead, when they are in the water 
they engage in a sort of ‘rest state’ (‘the pool party effect’, in the terminology used 
in the paper), making themselves vulnerable to attacks. Furthermore, the characters 
seem to be uninterested in solving this issue, an attitude that the authors identify as 
totally irrational. This negatively affects the attribution of intentions and rational-
ity to the characters (and the gaming experience). This, the authors note, happens 
because people tend to grant intentionality when actions are recognized as ecologi-
cally valid (Pinchbeck, 2008). By contrast, another kind of non-player character 
(i.e., mutated monkeys called Trigens) display more ecologically valid behavior by 
avoiding entering the water, which would cause them to drown. This rational atti-
tude appears to suggest a higher degree of intentionality despite the characters’ less 
human appearance.

In conclusion, as the examples show, our analysis identifies a few concepts that 
are useful for the design of artificial agents. Implementing features that support the 
attribution of intentions can be a desirable strategy, as it may enhance the overall 
quality of the interactions. In this way, manifest behavior that conveys a message of 
contextual, pro-social rationality serves as the main spark that ignites the processes 
of attributing mentalistic qualities to artificial agents. This is supported by the fact 
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that the ascription of intentions and other mental states is a widely available mental 
process that people are trained to engage in beginning at an early age. Hence, this 
also clarifies our previous point on necessity. While the ontological classification 
of most objects is not problematic, as soon as more sophisticated devices’ behavior 
appears as minimally rational and pro-social, the combination of the availability of 
a mentalistic approach and the likelihood of a cognitive overload that might derive 
from trying to make sense of such machines from a mechanistic perspective result in 
the default adoption of mentalistic schemata.

Whenever they can be implemented, features like a human-like appearance or 
biological motion are fundamental tools to support the process, and as such, they 
should always be considered as a possible design strategy. Nevertheless, human-like 
appearance and motion alone are not sufficient conditions (e.g., a highly anthropo-
morphic robot that does not act in a contextually rational way is likely to be treated 
as a sophisticated mannequin). They need to be accompanied by (appearance) or 
convey (motion) some sort of rational message with ecological validity. Accord-
ingly, artificial agents that do not display either of these qualities (appearance or 
motion) can still be treated as intentional, as is for instance the case with AlphaGo or 
conversational agents. As the perceivable rationality of agents’ behavior increases, 
the attribution of intentions becomes more likely. Additionally, as the interactions 
with artificial agents increase in number and variety, the attribution of intentions and 
other mental states may become part of implicit social cognition processes. Refer-
ring to models of the mind proposed within the context of “dual processes” and 
“dual systems” theories, this would further reduce the cognitive load, and make the 
process more automatic (Evans & Stanovich, 2013).

However, it is important to note that depending on the interaction context, the 
tasks to be carried out and the type of machine, a mentalistic approach might not 
always be the most appropriate. If no social cognition is involved (e.g., as with 
autonomous vacuum cleaners or lawnmowers), more mechanistic mental models are 
adequate. Referring to design features that allow users to switch from one interpre-
tative framework to another, it is fundamental that such design strategies consider 
said transition in both directions. For instance, if a robotic vacuum cleaner crashes 
or malfunctions, adopting a mentalistic approach is counterproductive. More gen-
erally, even when such machines function properly treating them as intentional 
agents would likely not be very beneficial to the interaction. This further supports 
the emphasis on social cognition and the idea of seemingly rational behavior as trig-
gers. Similar considerations are to be accounted for in the design phase of artificial 
agents, also in light of the fact that people tend to attribute human traits to machines 
even when, in principle, mechanistic approaches would be more appropriate (Car-
penter, 2013).

4  Ethical Considerations: Attribution of Intentions and Deception

This section of the paper takes a twofold approach to the ethical aspects of adopting 
the intentional stance. On the one hand, we acknowledge that, as artificial agents’ 
presence in a growing number of everyday contexts increases, it is important that 
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interactions with them become progressively more efficient, pleasant and trustwor-
thy. Accordingly, design strategies that support users’ adoption of the intentional 
stance in contexts that involve social cognition might be sought after (Spunt et al., 
2015; Schellen & Wykowska, 2019), particularly with respect to mutual connec-
tions, joint human–agent efforts, and, more generally, social acceptance of artificial 
agents (Wiese et al., 2017). On the other hand, these efforts aimed at improving the 
overall quality of human–agent interactions should not translate into design strate-
gies that make the categorization of artificial agents ambiguous (Hackel et al., 2014; 
Mandell et  al., 2017). In fact, extreme anthropomorphic attributions might have 
a negative impact on the quality of the interaction (Mandell et  al., 2017; Ziemke, 
2020) if, for instance, people start perceiving artificial agents as a threat rather than 
valuable resources (Spatola & Normand, 2020). It is therefore important to find a 
proper balance between these two necessities in advance, so as to not leave the bur-
den of evaluation entirely on the people interacting with the agents.

4.1  Layers of Deception in Human–Agent Interaction

Before analyzing whether the implementation of features that resemble intentional 
behavior should be labeled a deceptive design strategy, it is first necessary to briefly 
consider what deception means in the first place. According to Danaher, at the low-
est level of analytical granularity, “deception involves the use of signals or repre-
sentations to convey a misleading or false impression. Usually the deception serves 
some purpose other than truth, one that is typically to the advantage of the deceiver.” 
(Danaher, 2020, p. 118) According to this interpretation, deception centers around 
three main elements: the person being deceived, the agent directly responsible for 
perpetrating the deception, and the signal or misleading information. Another layer 
must be considered. It is represented by the interests of what we call a ‘third party’, 
which typically is the entity or set of entities (e.g., companies, designers, malicious 
users etc.) that act from ‘behind the curtain’ to provide the conditions necessary for 
the agent to perform deceptive acts. These are often the actors that ultimately gain 
the greatest advantage, for instance, in terms of data use (Kaminski et  al., 2016; 
Hartzog, 2016) or for unethical commercial or even criminal purposes (O’Leary, 
2019). It is important to acknowledge this aspect within the context of human–agent 
interaction, for reasons that are mostly related to responsibility distribution, as it will 
be addressed further on.

The issues with attributing intentions to artificial agents and the implementa-
tion of strategies meant to trigger such attributions are at the heart of the debate 
on deception. The first consideration in this regard is quite nuanced. As Danaher 
notes, it has to do with the fact that what exactly constitutes a deceptive act among 
humans is defined by the intentions, desires and beliefs of the deceiver. Arguably, 
taking such a perspective in human–agent interaction is problematic, since whether 
agents have intentions and other mental states or not is itself part of the debate on 
deception (Danaher, 2020). Most of the debate concentrates on interpretations of 
intentionality that are in line with or similar to Searle’s. Often, this type of criti-
cism is also directed at features that express emotional engagement (such as care 
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or love). Therefore, anthropomorphic cues that do not reflect actual qualities (e.g., 
mental states) are fundamentally seen as deceptive. Some authors argue that anthro-
pomorphic behavior and ‘simulated qualities’ are designed to trick and fool people 
precisely because they let people believe robots (and other agents) have those quali-
ties that they lack (Sparrow & Sparrow, 2006; Sharkey & Sharkey, 2010; Turkle, 
2010; Elder, 2016). More broadly, it is argued that the implementation of features 
that express seemingly intentional behavior could trigger categorical uncertainty (in 
ontological terms) and therefore undermine social interaction (Hackel et al., 2014; 
Mandell et al., 2017).

Not only researchers but also institutions that oversee the development of AI and 
robotics have highlighted the potentially negative aspects of excessive anthropomor-
phization/personification of artificial agents. The EU High Level Group’s call for 
trustworthy AI is one such example, but several other bodies have moved in a simi-
lar direction (Coeckelbergh, 2019; Floridi, 2019; HLEG, 2021). For instance, The 
UK Engineering and Physical Sciences Research Council’s (EPSRC) Principles of 
Robotics clarifies that robots should not be designed to deceive users and should 
always be clear and transparent about their artificial nature (Theodorou et al., 2016; 
Boden et al., 2017). Similar efforts highlight that robots and other artificial agents 
should not pose as humans (Shahriari & Shahriari, 2017; Heaven, 2018).

However, it is important to note that not all researchers agree with these positions. 
In fact, some consider at least some forms of deception to be an intrinsic feature of 
robotics and AI, as they offer the best possibility of successfully developing socially 
integrated artificial agents. As such, deception is seen as an acceptable, even desir-
able phenomenon (Wagner & Arkin, 2011; Shim & Arkin, 2012; Isaac & Bridewell, 
2017; de Oliveira et al., 2020). Indeed, one might argue that deception even lies at 
the foundation of the Turing test, the many versions of which share the assumption 
that, in order to pass the test, a machine must succeed in convincing a human jury 
that they are actually interacting with another human.

Danaher highlights a further possible distinction. He regards what he calls ‘hid-
den state deception’ as the most dangerous layer. This form of deception occurs 
when agents hide capacities they possess by means of deceptive signals (Danaher, 
2020). Collecting personal data without users knowing it or, even worse, pretending 
it is not happening falls into this category. While it is reasonable to share such con-
cerns, this paper primarily aims to discuss another level of potential deception, what 
Danaher calls ‘superficial state deception’. This entails that an agent “uses a decep-
tive signal to suggest that it has some capacity or internal state that it actually lacks.” 
(Danaher, 2020, p. 121) Indeed, implementing features that resemble intentionality 
is a form of superficial state deception, although the main beneficiaries of the two 
levels are roughly the same (i.e., the aforementioned third parties).

4.2  Seemingly Intentional Behavior is not (Necessarily) Deception

The thesis we defend here is a twofold one. First, we argue that in principle, it is 
not unethical to opt for design strategies that support the adoption of the intentional 
stance. However, to avoid feelings of deception, a fundamental prerequisite is that 
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users are put in a position to, if not consciously decide, at least be aware of the nature 
of the agent. We approach this discussion based on the aspects introduced in the 
first part of this section and in light of the alternative approach previously proposed. 
Regarding the recursive argument pinpointed by Danaher, we identify two levels of 
interpretation. If to say that someone is a deceiver implies the intention to deceive, 
then we argue that this is not the case with artificial agents. By speaking of ‘seem-
ingly intentional behavior’, we mean to emphasize the conscious attempt to emulate 
human behavioral traits for the sake of interactional quality. As such, the term spe-
cifically seeks to avoid conflation with biological, evolution-based interpretations of 
intentionality. Artificial agents do not have genuine intentions (e.g., to deceive) in 
the biological sense, which implies that they cannot be genuinely deceptive.

However, we also introduced the idea of a possible involvement of third parties. 
Artificial agents can, in principle, stand for the interests of said actors. Accordingly, 
in addition to what was previously reported, Jacob states that if “a speaker utters 
words from some natural language or draws pictures or symbols from a formal lan-
guage for the purpose of conveying to others the contents of her mental states, these 
artifacts used by a speaker too have contents or intentionality.” (Jacob, 2019, p. 1) 
We consider it problematic if these actors seek to deceive users through the agents 
(i.e., the artifacts that convey the actor’s intention). As such, artificial agents could 
well be ‘tools of deception’ by these third parties.

For this reason, we deem it fundamental to make an ethical distinction between 
the promotion of illusions such as personification and the implementation of fea-
tures that trigger the ascription of intentions. Recalling that intentionality is not 
only an objective quality, but also a social construct that makes interactions possible 
and even increases the overall quality of the relationships, we cannot consider the 
implementation of features that aim to resemble intentionality in itself as ethically 
problematic. Accordingly, the attribution of intentions should be seen as a strategy 
that people can adopt to better predict and interpret agents’ behavior and to navigate 
social interactions with them. From this perspective, design strategies that facilitate 
this process should be regarded as worth striving for. Furthermore, one may even 
argue that if users feel more at ease treating agents as intentional in certain cases (as 
the experimental literature shows), telling them that this feeling is part of a decep-
tion could negatively affect their social interactions with the agents. In other words, 
similarly to what we argue about terms such as ‘simulated intentionality’, ‘ethically 
exclusivist’ positions could dissuade users from engaging in meaningful interactions 
with the agents if the only interpretative and predictive framework they can use or 
that seems to work is the intentional one. However, whether artificial agents should 
employ emotional terminology (such as ‘I care’), for instance, is open to debate. 
In fact, such solutions may lead to the perception of ontological ambiguity (Hackel 
et al., 2014; Mandell et al., 2017).

4.3  Users’ Awareness

The other point we highlight is the concerning possibility of artificial agents act-
ing deceptively on behalf of third parties. As previously mentioned, we consider it 
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among the most pressing aspects of the present debate. Therefore, here we address 
the idea of ‘promoting the illusion of personification’. In accordance with regulatory 
institutions that have called for greater transparency, we argue that users’ aware-
ness should be a conditio sine qua non for the design phase. In other words, for the 
implementation of specific features to be ethical and successful in fostering social 
engagement, people should be made aware of the nature of the agents they inter-
act with. We also consider this a prerequisite for people to be given the possibility 
to switch to mechanistic approaches when necessary. Furthermore, we claim that 
building such awareness is the specific responsibility of the third parties in charge 
of the design of artificial agents. Coeckelbergh (2018) takes a relevant position 
with respect to this issue stating that although deception can be seen as a co-created 
performance, designers and other third parties have the responsibility to ultimately 
reveal the ‘trick’ behind it. In other words, they are responsible for the performative 
affordances of the agents they introduce into society (Coeckelbergh, 2018).

In accordance with Coeckelbergh, we consider performance as a co-construc-
tion (Coeckelbergh, 2018). An agent behaves in a seemingly intentional manner; 
a person then attributes intentionality to the performed act, and together, the two 
co-construct the interaction. However, we further claim that the tricks performed 
by an artificial agent should be revealed beforehand. It makes it possible to still be 
meaningfully engaged without necessarily thinking that the agent has intentions (in 
the biological sense) or, even worse, being surprised that one is interacting with an 
artificial agent. This last point is fundamental for a simple reason. The more sophis-
ticated artificial agents become, the more difficult it will be for people to tell the dif-
ference (between a human and a machine) in advance. In order to shed greater light 
on our position, we now provide an example concerning the well-known topic of the 
‘uncanny valley’.

4.3.1  The ‘Uncanny Valley’ Case

The ‘uncanny valley’ hypothesis posits that extreme anthropomorphism can trig-
ger negative reactions in people (Mori et al., 2012). In this view, the ‘valley’ of the 
curve represents the point where human-like appearance and behavior do not quite 
reach total resemblance, but are still enough to trigger rejection mechanisms. Many 
hypotheses have been proposed to explain the phenomenon. One argument in line 
with our position centers around the idea of rejection as the expression of violated 
expectations (Saygin et  al., 2012; Urgen et  al., 2018). Urgen and colleagues con-
ducted a study with a highly anthropomorphic android. Whereas the android was 
human-like enough to generate high initial expectations through its appearance 
alone (e.g., by looking at a picture or a video of it), as soon as the android began to 
move its artificial nature became evident, triggering feelings of rejection. This con-
nection between movement and eeriness or uncanniness was previously raised by 
Mori et al. (2012), but not investigated thoroughly.

Urgen and colleagues argue that, although participants generate an initial mental 
model (and expectations) based on appearance alone, when the robot’s movements 
reveal its true nature, the established model fails to hold, contributing (in this case) 
to an increase in uncanny feelings (Urgen et al., 2018). A similar mismatch between 
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appearance and motion is reported in Saygin et al. (2012). Also in this case, partici-
pants were exposed to videos of different types of agents, while their neural activity 
was monitored. Respectively, the agents were a robot with mechanical appearance, 
an android and a human. They conclude that while “the android used in our study 
is often mistaken for a human at first sight, longer exposure and dynamic view-
ing has been linked to the uncanny valley” in reason of the participants’ prediction 
error that the mismatch generates (Saygin et al., 2012, p. 420). Interestingly, while 
in Saygin et al. (2012), Urgen et al. (2018), participants are shown only videos of 
the robot, in other studies with similar androids people interact directly with them 
(Bartneck et al., 2009). Importantly, in this last case people are always aware of the 
fact that, regardless of how extremely anthropomorphic, the agent is artificial. In the 
previously cited cases, they are not. They only become aware of this when the robot 
moves.

The different records in terms of feelings of uncanniness reported by the stud-
ies can be explained by the abrupt failure of expectations (reported in the first two 
studies). When the conditions for behaving ‘as if’ are not made explicit, people (in 
the considered case) are likely to simply behave as they would with other humans. 
But when the illusion is broken, so are the mental models, generating feelings of 
rejection.

4.4  ‘Third Parties” Responsibility

These considerations support our claim that users need to be made aware of the 
nature of the agent and that this awareness contributes to the quality of the interac-
tion. Thus, our final point for reflection concerns our last claim, that responsibility 
for ensuring users’ awareness of the nature of an artificial agent should fall on the 
‘third parties’ in charge of designing what kind of performance the agent is capa-
ble of providing. This issue, notes Coeckelbergh, is seldomly considered in robot-
ics, because “the designer (and especially the company) needs to sell the device as 
magic” (Coeckelbergh, 2018, p. 80). Fundamentally, in order to have the chance to 
switch to behaving ‘as if’, people must be aware of the type of performance that 
has been created. At the same time, treating agents ‘as if’ does not mean that there 
is nothing real to be gained from interacting with them. The thoughts, impressions 
and feelings one experiences are real, rather than ‘simulated’ (Turkle, 2010; Seibt, 
2017).

Furthermore, not only should ensuring such awareness be third parties’ responsi-
bility but, as we noted, the underlying trick should be revealed before the interaction 
takes place. In fact, as artificial agents become progressively more sophisticated, 
the decision to automatically behave ‘as if’ might become less obvious. This is par-
ticularly the case with virtual technologies like conversational agents and chatbots. 
In fact, in most cases it is still possible and fairly easy to determine the artificial 
nature of a physical robot. No matter how well crafted modern androids might be, it 
is particularly difficult to flawlessly replicate an extremely human-like appearance, 
the smoothness of human movements, non-verbal cues, etc., so that, as in the con-
sidered example, only through an indirect medium (i.e., pictures or videos) and in 
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absence of movement could said androids be mistaken for humans. The same cannot 
be taken for granted when the interaction occurs in a fully virtual environment, as 
the next examples show.

4.4.1  Google Duplex and GPT‑3

Google Duplex is a conversational agent endowed with natural language features to 
handle tasks such as making reservations and appointments (O’Leary, 2019). The 
most relevant aspect here is that the system does not only engage in natural lan-
guage conversations. It also incorporates what (O’Leary, 2019) calls ‘speech dis-
fluencies’, conversational elements that break the flawless pace of a conversation 
(such as ‘hmm’s’ and ‘uh’s’). These kinds of ‘interruptions’ are very common in 
human–human interactions, because people do it often as they try to gather their 
thoughts (Leviathan & Matias, 2018). Nevertheless, including such disfluencies has 
attracted criticism, precisely because such behavior can be interpreted as deceptive. 
Consequently, Google’s design choices have generated ethical concerns (Lomas, 
2018). However, as we have already argued, conducting conversations by employing 
fluent natural language capabilities or even displaying sophisticated ‘speech disflu-
encies’ are not themselves the problem. As previously noted, such features could be 
worth striving for, as they can improve the overall quality of interactions. However, 
what is being debated here is the lack of a specific form of transparency that sup-
ports users’ awareness of the kind of agent they are interacting with. Therefore, hav-
ing the agent (Duplex, in this case) identify itself at the beginning of an interaction 
seems to be a reasonable solution (Bay, 2018; O’Leary, 2019). It should then be up 
to users to decide whether they want to continue under the specified conditions, i.e., 
once they have been put in the condition to behave ‘as if’.

Another technology holding similar potential is GPT-3 (Generative Pre-
trained Transformer 3) (Damassino & Novelli, 2020). This deep learning-based 
natural language processing model can generate text that is often indistinguish-
able from something a human would write. In their commentary, Floridi and 
Chiratti show the possibilities and limits of this tool (Floridi & Chiriatti, 2020). 
They note that in many cases, people might not recognize or even care whether 
a piece of text has been written by an artificial agent. While this might certainly 
be true, at least in the very near future, we believe that regulations should not 
only apply to ideal cases, but also to extraordinary ones. In other words, reg-
ulations requiring such artificial agents to make their nature clear in advance 
are likely to be necessary, especially in cases that could create ambiguity. Con-
sequently, we agree with (Floridi & Chiriatti, 2020)’s conclusions that people 
should be able (i.e., put in the conditions) to discern what is what. One early 
example of the dual nature of this point is the use of GPT-3-powered bots on 
Reddit, a popular online platform. In fact, one of these bots was active under a 
normal username with almost no one noticing it. While most of its comments 
were reportedly unharmful, the bot also engaged in conversations about sensi-
tive topics, such as suicide (Heaven, 2020). The bot’s real nature was discovered 
when its text outputs were compared to those of the so-called ‘Philosopher AI’, 
another GPT-3 based bot (Heaven, 2020). The main difference between the two 
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is that in the case of the ‘Philosopher AI’ the artificial nature of the bot has been 
made clear from the beginning, allowing users to engage in entertaining ques-
tion and answer sessions with the bot (including about the nature and the coding 
of the bot itself).

As a closing remark, a relevant concept for our last claim is represented by the 
process of dehumanization, as opposed to that of anthropomorphization. Dehu-
manizing is typically intended as failing to attribute human-like traits to other 
humans (Haslam, 2006; Epley et al., 2007; Haslam & Loughnan, 2014). Hence, 
in human–human interaction it often comes with negative connotations. However, 
in the context analyzed here (i.e., human–agent interaction), the idea of dehuman-
izing agents has positive consequences, at least as long as it is meant to coun-
ter the default anthropomorphizing trend. To this extent, Haslam and Bain note 
how a concrete (rather than abstract) mental ‘construal’ of other people could 
help reducing such a dehumanization process (Haslam & Bain, 2007; Haslam & 
Loughnan, 2014). Additionally, we previously noted how the lack of an agent-
specific ontological categorization is among the main causes that trigger the attri-
bution of anthropomorphic traits. Therefore, we assume that, in specific circum-
stances, supporting a more concrete mental ‘construal’ of artificial agents will 
let people engage in a specular process of dehumanizing artificial agents. To 
this extent, we claim that specific design features, such as endowing the agents 
with machine-like traits, having them identifying themselves as artificial enti-
ties, or pointing out the ‘mechanical’ nature of malfunctions, would support this 
process of dehumanization. In turn, this will help the switch from a mentalistic 
approach to a mechanistic one, when the latter is more pragmatically or ethically 
appropriate.

Hence, whereas some researchers’ concerns about what is unethical for artifi-
cial agents may be too extreme, this last reflection leads us to agree with regula-
tory attempts to require companies and other third parties to adopt an approach 
that makes people aware of the type of performances displayed and the artificial 
nature of the performer. In principle, this paper calls for pre-performance forms 
of transparency, i.e., the nature of the agents’ ‘tricks’ should be revealed before 
they are performed. This is at least partially in line with those researchers and 
institutions that promote higher transparency and, consequently, a distribution 
of responsibility that calls for explicit commitments by third parties. However, 
the important role played by machine seemingly intentional behavior in enhanc-
ing the quality of social interactions must be acknowledged. Therefore, we con-
clude that, as long as users are made aware of the nature of the agent they are 
interacting with, the implementation of strategies that support the attribution of 
intentions to those artificial agents meant to be employed in contexts that involve 
social cognition and skills should be considered not only ethically acceptable, 
but also ethically desirable. On the other hand, mentalistic frameworks appear 
to be the default approach that people resort to while interacting with seemingly 
rational artificial agents that do not clearly fall into objectual ontological cat-
egorizations. When no social cognition is involved, an opposite dehumanizing 
approach is more adequate. This could be pursued by, for instance, emphasizing 
the artificial nature of the agents and their machine-like traits.
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5  Conclusions and Limitations

The main aim of this paper is to discuss why the attribution of intentions is effec-
tive and desirable and to identify corresponding design suggestions. To do so, we 
propose an analysis in three main directions, corresponding to the three main sec-
tions of the paper. First, we discussed semantic implications of the concept, in light 
of definitions of intentionality and of some objections directed at Dennett’s idea, 
with particular attention to the behaviorism that informs it. We emphasized how the 
notion that the intentional stance is a strategy to understand and predict the behavior 
of sophisticated artificial agents represents the most useful aspect of Dennett’s for-
mulation. This led us to suggest the adoption of alternative terminology, in order to 
reduce the risk of conflation between the attribution of intentions to artificial agents 
and biological approaches to intentionality.

Furthermore, we traced the point of origin of the process of intention attribution 
by examining experimental literature about robots and virtual agents. Our conclu-
sion is that contextually valid rationality represents the most important feature in 
order for agents to be treated as intentional. However, we also identified how this 
can and should be supported by other features and contextual conditions. Addition-
ally, we considered how a mentalistic approach is not the most appropriate when no 
social cognition is involved and suggested possible strategies to counter excessive 
anthropomorphization accordingly.

Finally, we discussed possible ethical implications of the attribution of intention-
ality to artificial agents. While acknowledging the possible benefits of an intentional 
framework for social engagement with agents, we also identified a prerequisite for 
the ethical acceptability of such a framework. In line with most regulatory institu-
tions, we argue that is necessary for users to be made aware of the agents’ artificial 
nature and provide examples to support our claim.

One question that we leave open concerns to what extent the actual implemen-
tation of features that trigger the ascription of intentions and other mental states 
should be pushed. Referring to the case of Google Duplex, we said that the speech 
disfluencies employed by the system are not themselves the problem. Is the same 
true for the use of ‘more sensitive’ and openly mentalistic terms like ‘I understand’, 
‘I think’, or their emotional counterparts like ‘care’ ‘love’, etc.? The risk we iden-
tify in this case is an extreme and perhaps ‘deceptive’ form of anthropomorphism. 
Where should the line be drawn? We question the necessity to employ such emo-
tionally and semantically rich terminology for the ascription of intentions and other 
mental states to be successful. Perhaps, a critical analysis of such issues in light of 
other, related concepts, such as that of a “phenomenal stance” will help shed greater 
light on the debate.
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