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Abstract

People routinely attribute mental states such as beliefs, desires, and
intentions to explain and predict others’ behavior. Prior work shows
that such attributions extend to robots, yet it remains unclear what
people assume about the reality of the states they attribute to them.
Building on recent conceptual work on folk-ontological stances,
we report a pilot study measuring realist, anti-realist, and agnostic
stances toward robot minds. Using a questionnaire (N = 66), we
assessed stances toward today’s robots and robots in principle, and
examined stance rigidity through a reflection-and-reassessment
design. Results show stronger anti-realist tendencies for today’s
robots than for robots in principle. Stances were largely rigid across
reflection. Notably, participants did not hold a uniformly non-realist
view but expressed a diversity of folk-ontological stances, includ-
ing substantial proportions of agnostic and realist responses. This
heterogeneity highlights the need for measurement tools that move
beyond binary measures and capture nuance in folk-ontological
reasoning. Future work will expand stance options to include finer-
grained realist and anti-realist variants and recruit cross-cultural
samples to assess variation across populations.
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1 Introduction

People tend to interpret observed behavior as driven by underlying
mental states such as beliefs, desires, and intentions. This prac-
tice is not limited to humans: people also attribute mental states
to animals, fictional characters, and artificial intelligent systems,
including robots [4, 5, 7]. Mental-state attributions are often accom-
panied by underlying beliefs about whether the attributed states
correspond to something real within the agent to whom they are
attributed, or whether they instead function merely as convenient
ways of conceptualizing that agent’s behavior. Such assumptions
are commonly referred to as folk-ontological stances [3, 8].

In the case of humans or non-human animals, people typically
presume that when we attribute mental states to the agent, those
states track genuine internal states (for example, brain states in
the organism) — thereby adopting a realist stance. In other cases,
such as when we attribute mental states to collective entities or
to fictional characters (e.g., “The Roman Empire feared retaliation
from the Germanic tribes after the disaster in the Teutoburg Forest”
or “Donald Duck thinks the Chipmunks want to steal his pancakes”),
the assumption often is that the attributed mental states do not
correspond to anything real in the agent in question — reflecting
an anti-realist stance (called eliminativist in [3]). Finally, there can
be cases where people lack a settled assumption about whether
the mental states are real or not — in which case we may say they
adopt an agnostic stance.

As noted by Datteri [3], little is known about people’s folk-
ontological stances toward robots and how these stances influ-
ence interaction. Prior work has found that people tend to deny
robot minds when asked explicitly (e.g., “Do you think [the robot]
has a mind?”) [1]. However, commonly used yes/no measures' are
restrictive, leaving no room for agnostic positions, and often am-
biguous about whether they concern today’s robots or robots in
principle. A further issue is that responses may reflect either beliefs
or more context-sensitive acceptances, which can have different
downstream effects on attitudes and behavior [2]. To address these

!Yes/no measures also have a distinct advantage over graded measures such as Likert
scales: they avoid implicitly treating “having a mind” as a quantity that an agent
can possess to a greater or lesser extent—a dubious and theoretically contentious
assumption [6].
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limitations, the current project aims to systematically investigate
folk-ontological stances toward robots empirically.

In this pilot study, we operationalized folk-ontological stances
by presenting participants with short descriptions of realism, anti-
realism, and agnosticism, and asked them to indicate alignment.
We focused on three research questions:

RQ1 What are people’s folk-ontological stances (realist, anti-realist,
or agnostic) toward today’s robots having a mind?

RQ2 What are people’s folk-ontological stances (realist, anti-realist,
or agnostic) toward the possibility of future robots having a
mind?

RQ3 How rigid or flexible are people’s folk-ontological stances
toward robots?

2 Background
2.1 Mental State Attribution to Robots

Humans readily interpret robot behavior using mentalistic con-
cepts, especially when robots display autonomy, goal-directedness,
or social cues [7]. Nevertheless, as Datteri [3] points out, it is not
obvious that attributing a mental state to another agent can be
equated with the linguistic act of uttering a mentalistic sentence
about that agent. Datteri defines “attribution” in terms of people’s
beliefs about robots rather than their utterances. Therefore, at-
tributing a mental state S to a robot means believing that the robot
possesses that state.

Building on this definition of the concept of “attribution”, Datteri
[3] defines several folk-ontological stances toward robots’ minds.
These are conceived as ordinary people’s beliefs about whether
attributed mental states are real or, for instance, merely useful fic-
tions. Although a rich taxonomy of folk-ontological stances can be
identified, our pilot study adopts the coarse tripartite distinction
between realism, anti-realism and agnosticism to ensure empirical
tractability. A realist folk-ontological stance is adopted when one
believes that a robot genuinely possesses mental states. An anti-
realist stance consists of believing that robots do not have mental
states (this stance is referred to as “eliminativism” in [3]). Agnosti-
cism amounts to an absence of belief or a state of uncertainty about
the reality of a robot’s mind.

Datteri defines these folk-ontological stances solely in terms
of beliefs. However, it is important to note that people’s verbal
responses about robot minds may reflect either beliefs (an invol-
untary mental state in which somebody “feels” a proposition to be
true) or acceptances (a voluntary stance adopted for the purpose
of reasoning or action, whereby a proposition is treated as true
even if it is not fully believed). As pointed out in [2], beliefs and
acceptances differ in many interesting ways, including their logical
behavior. Since beliefs develop spontaneously in people, they are
not usually revised based on new evidence or logical reasoning.
Acceptances, on the other hand, are voluntarily and consciously
held, and people tend to revise them based on new evidence to pre-
serve consistency through logical inference. Consequently, beliefs
and acceptances can lead to different behavioral and attitudinal
consequences. For this reason, this study investigated people’s folk-
ontological stances both in terms of their beliefs and acceptances
about robots’ minds and incorporated a reassessment phase to probe
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response rigidity/flexibility as an initial indicator of belief-based
versus acceptance-based stances.

3 Method

3.1 Design and Procedure
We collected questionnaire data in four parts:

(1) Background information (demographics and experience).

(2) Views on robots’ thinking abilities, split into (2A) thinking
in today’s robots and (2B) thinking in robots in principle,
including future robots.

(3) Reflective questions about the nature of thinking and mind.

(4) Opportunity to reassess initial views after reflection.

Participants were told that no expert knowledge was required, that
there were no right or wrong answers, and that we were interested
in their intuitive views. All provided informed consent.

Operationalization note. As a study delimitation, we operational-
ized ontological stance-taking toward robot minds using questions
excluding the terms “mind” and “mental states”, which ambiguously
refer to aspects of the mind related to both phenomenological expe-
rience (e.g., having feelings and sensations) and intentional agency
(e.g., having beliefs and intentions). Instead, we phrased stance ques-
tions in terms of thoughts and intentions®, which avoid this some
of this ambiguity, referring to intentional states/processes without
necessarily invoking the concept of phenomenal experience.

3.2 Participants

Sixty-seven Swedish-literate participants (18-60 years, median age
27) were recruited via convenience sampling and completed the
survey in Swedish>. One participant failed a control question and
was excluded, leaving N = 66. Gender distribution was balanced (34
women, 33 men). Occupation was similarly balanced (35 employed,
32 students). Educational levels were varied: 22.4% held a Master’s
degree or higher, 32.8% a Bachelor’s degree, 10.4% post-secondary
vocational/folk high school, 32.8% high school, and 1.5% primary
school.

Self-rated experience with robots and Al was: none for 4.5% of
the participants, limited 61.2%, intermediate 26.9%, and high 7.5%.

3.3 Measures

Part 2A: stance toward today’s robots. Participants rated agree-
ment (5-point Likert: Strongly Disagree-Strongly Agree) with three
position statements and selected the best match:

e Realism: “Today’s robots have thoughts and intentions.”

e Anti-realism: “Today’s robots lack genuine thoughts and
intentions.”

e Agnosticism: “I don’t know whether today’s robots have
thoughts and intentions”

Confidence was rated (1-5), with optional free-text justification.

Part 2B: stance toward robots in principle/future robots. The same
structure was used, reframed to concern robots in principle, includ-
ing future robots:

2Translated from Swedish “tankar och avsikter”,
3The Swedish survey questions and items were freely translated into English for this
report.
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Figure 1: Proportion of participants aligning with each stance for today’s robots vs. robots in principle.

e Realism: “Robots can have thoughts and intentions”.

e Anti-realism: “Robots cannot have thoughts and inten-
tions”.

e Agnosticism: “I don’t know whether robots can have thoughts
and intentions”.

Part 3: reflection items. Participants rated agreement with 15
claims about thinking, mind, biology, consciousness, and machine
computation (plus a control item). These items served only to in-
duce reflection rather than constitute primary outcomes (see Ap-
pendix A).

Part 4: reassessment. Participants re-selected realism/anti-realism/
agnosticism for robots in principle and re-rated confidence, with
optional explanation.

4 Results
4.1 Demographic Effects

Chi-square tests indicated no significant association between self-
rated robot/Al experience and stance choice at any measurement
point (all p > .05). Likewise, no significant associations were found
between education level and stance choice (all p > .10). Given space
constraints, we do not detail these analyses further.

4.2 Stances Toward Today’s Robots

A large majority (71.2%, n = 47) selected anti-realism for today’s
robots, 24.2% (n = 16) selected agnosticism, and 4.5% (n = 3) selected
realism. Confidence was generally high across stances (medians
near 4/5), with the greatest variance among agnostics. Due to the
small realist subgroup, we did not run inferential tests on confidence
differences.

Free-text explanations from anti-realists centered on robots as
programmed or algorithmic systems lacking biological bases or con-
sciousness. Several participants allowed that robots could simulate
thinking, but claimed the underlying processes differ fundamentally
from human thinking. Agnostics typically cited uncertainty about
Al potential, limitations in knowledge, or ambiguity in defining
“thinking.” Realists emphasized the role of definitions: depending
on how thinking is defined, robots could count as thinkers.

4.3 Stances Toward Robots in Principle

When considering whether robots can have thoughts and intentions
in principle, anti-realism was less common (51.5%, n = 34) com-
pared to the case of today’s robots, agnosticism was more common
(30.3%, n = 20), and realism was also more common (18.2%, n = 12).
Confidence medians were 4 for anti-realism and agnosticism, but
lower for realism (median 2.5). A Kruskal-Wallis test found no
significant confidence differences among stances (p = .149).

Explanations for anti-realism echoed those for today’s robots.
Agnostics emphasized open-ended technological development and
definitional uncertainty. Realists focused on the possibility that fu-
ture science could replicate or reinstantiate biological mechanisms
underlying thinking.

4.4 Comparison Between Today’s Robots vs.
Robots in Principle

Comparing stance selections across Parts 2A (today’s robots) and 2B
(robots in principle) revealed systematic differences (see Figure 1).
Anti-realism was endorsed by fewer participants when evaluating
robots in principle (n = 34) than when evaluating today’s robots
(n = 47), a statistically significant difference (p = .002). Realism,
in contrast, was endorsed by more participants for robots in prin-
ciple (n = 12) than for today’s robots (n = 3), also a statistically
significant difference (p = .003). Agnosticism was somewhat more
common in judgments about robots in principle (n = 20) compared
to today’s robots (n = 16), although this difference was not statis-
tically significant (p = .301). Overall, participants appeared less
inclined to categorically deny the possibility of robot minds when
considering robots in principle, suggesting a degree of openness
to future robot mentality even among those initially aligning with
anti-realism.

4.5 Rigidity vs. Flexibility After Reflection

We compared stance choices before and after the reflection com-
ponent (Parts 2B and 4). Most participants maintained the same
stance across the two assessments: of the 34 anti-realists prior to
reflection, 31 remained anti-realist; of the 12 realists, 10 continued
to identify as realist; and of the 20 agnostics, 19 retained their ag-
nostic stance. Wilcoxon signed-rank tests showed no significant
differences between pre- and post-reflection stance distributions
for any category (all p > .40). Confidence levels displayed a simi-
lar pattern of stability, with only minor non-significant variations.
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Taken together, these results suggest that folk-ontological stances
in this pilot may align more closely with belief-like commitments,
which are characteristically resistant to revision even when incon-
sistencies arise. Nevertheless, future work using multiple diagnostic
markers of belief versus acceptance will be needed to examine this
more rigorously.

5 Discussion

This pilot provides the first systematic empirical snapshot of folk-
ontological stances toward robot minds. Three main findings stand
out.

First, participants overwhelmingly endorsed non-realism for
today’s robots, consistent with prior explicit-denial findings, but
now quantified alongside a substantial agnostic minority. The ag-
nostic option appears important: a quarter of respondents preferred
uncertainty over categorical denial or affirmation, supporting the
claim that yes/no measures underestimate ambivalence.

Second, when asked about robots in principle, participants were
significantly more open to the possibility of robot minds. Non-
realism decreased, realism increased, and agnosticism remained
prevalent. People thus seem to separate current technological limi-
tations from future conceptual possibility, and our two-timepoint
stance measure captures this distinction more cleanly than previous
work.

Third, stances were largely rigid across the reflection-and-re-
assessment manipulation. One interpretation is that folk-ontological
stances function more like context-insensitive beliefs than context-
sensitive acceptances. However, our reflection phase was short and
generic; stronger manipulations or richer interactional contexts
might reveal more flexibility.

5.1 Limitations and Future Work

As a pilot, this study has clear limitations. Our operationalization
used “thoughts and intentions” in questions about robot minds,
which may be interpreted differently across participants. Also, we
used only coarse realist/anti-realist/agnostic categories, rather than
the richer space of variants articulated by Datteri [3]. The sam-
ple was Swedish-speaking and convenience-based, limiting gen-
eralizability. Finally, belief vs. acceptance distinctions were only
indirectly probed through stance rigidity.

In follow-up work, we will (1) operationalize folk-ontological
stances toward minds without relying on “thoughts and intentions,”
(2) allow participants to align with finer-grained realist and non-
realist variants, (3) recruit a global sample to examine cross-cultural
differences, and (4) include additional direct markers of belief versus
acceptance.

6 Conclusion

Measuring folk-ontological stances toward robot minds requires
moving beyond binary questions. Our pilot suggests that most
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people are anti-realist about today’s robots, but many are agnostic
or realist about future robots, and that these stances are relatively
stable under brief reflection. These findings motivate larger cross-
cultural studies and improved operationalizations to understand
how folk ontology shapes human-robot interaction.

A Reflection Items

Part 3 of the questionnaire invited participants to reflect on the
nature of thinking and mind. Participants indicated their agreement
with each statement on a 5-point Likert scale (Strongly Disagree —
Disagree — Neutral — Agree — Strongly Agree). These items were
included to induce reflection and were not analyzed as primary
outcomes.

(1) Science has answered the question: “What is thinking?”

(2) To judge whether something thinks, we must know what
thinking is.

(3) Science has answered the question: “Can robots think?”

(4) Thinking is a biological process.

(5) Unlike objects such as chairs or planets, thoughts occupy no
physical space.

(6) Control question: Please select “Agree” for this statement.

(7) Animals can think.

(8) Insects can think.

(9) Bacteria can think.

(10) I know that I think.

(11) I know that other people think.

(12) Thinking requires a nervous system.

(13) Consciousness and thinking are the same thing.

(14) It is possible to think without being aware of thinking.

(15) There is a fundamental difference between human thinking

and machine computation.
(16) Consciousness is an illusion.
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