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Abstract
Propositional representations are units of information with a relational content. Their
relational nature allows for the six distinctive properties of language of thought
representations. Putting relating at the core of language of thought also fits well with the idea
that thinking and reasoning are instances of relational behavior. These propositional and

behavioral perspectives can be combined within a functional-cognitive framework.
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| agree with Quilty-Dunn et al. (this issue) that, from a cognitive point of view, thinking in
human and non-human organisms relies on language-like structured representations. In my
own work, I have referred to these representations as propositional representations. For many
years now (e.g., De Houwer, 2009, 2014; Boddez et al., 2017), my colleagues and | have
argued that seemingly simple phenomena such as conditioning, implicit evaluation, and
habitual responding are mediated by this type of representations (see De Houwer, 2019, for a
review). In line with Quilty-Dunn et al., we pointed out that propositional representations do
not necessarily have the same structure as natural language and therefore can be present also
in nonverbal organisms (De Houwer et al., 2016). Rather than focusing on the many
communalities between our views, in this commentary, | highlight a few differences so as to
further stimulate the scientific debate on the nature of thought.

Whereas Quilty-Dunn et al. (this issue) put forward six distinctive properties of
“language of thought” representations, I have characterized propositional representations in
terms of one core property: their relational nature (e.g., De Houwer, 2018; also see Lagnado
et al., 2007). More specifically, a propositional representation can be defined as a unit of
information with a relational content. In principle, this information can be implemented in
many physical vehicles (e.g., a brain, an artificial associative network) but it needs to specify
the way in which elements in the world are related (e.g., element A “is a”, “has a”, “belongs
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to”, “causes”, “predicts”, ... element B). In my opinion, the properties put forward by Quilty-
Dunn et al. are implied by this one core property: Relating requires discrete constituents (e.g.,
elements A and B), requires role-filler independence (e.g., whether A is the cause or the

effect of B), is truth-evaluable (e.g., to evaluate whether A is a cause of B), allows for logical

operators (e.g., A AND B causes C), allows for inferential promiscuity (e.g., to infer that B

will follow A), and allows for abstract conceptual content (e.g., the concept of causality). It
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would be interesting to know whether Quilty-Dunn et al. see any reason for not putting
relating at the core of language of thought representations.

A second way in which my work deviates from that of Quilty-Dunn et al. (this issue)
is that I adopt a functional-cognitive framework in which psychological phenomena are
conceived of in behavioral terms (De Houwer, 2011; Hughes et al., 2016a). From this
perspective, psychological phenomena can be mediated by propositional representations but
can also be studied without referring to any type of representation. Whereas Quilty-Dunn et
al. refer to Skinner’s behaviorism as a relic, my colleagues and I see much merit in the work
of Skinner and those inspired by Skinner. In particular, we have linked our propositional
theories to Relational Frame Theory (RFT), which builds on the work of Skinner but goes
beyond this work by postulating the concept of Arbitrarily Applicable Relational Responding
(AARR; Hayes et al., 2001). Relational responding is responding to one stimulus in terms of
another stimulus. It can be grounded in non-arbitrary features (e.g., physical features or direct
training with those features) as is the case when a rat presses a lever for food as a function of
the relative length of lines (e.g., if a blue line is longer than a red line). Humans, however,
can also respond relationally in arbitrarily applicable ways (i.e., not grounded in physical
features or direct training with those features). For instance, they can select a dime as being
more than a nickel in terms of monetary value even though a dime is less than a nickel in
terms of size.

The ideas of behavioral researchers like Skinner (1953) and Hayes et al. (2001)
played a vital role in our research on conditioning, implicit evaluation, and habitual
responding. When my colleagues and | started this research, these phenomena were often
defined in terms of associative representations (e.g., conditioning as the formation of

associations in memory). By adhering to behavioral definitions of those phenomena (e.qg.,
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conditioning as the impact of stimulus pairings on behavior), we could at least raise the
possibility that these phenomena are mediated by propositional representations (see De
Houwer, 2019; De Houwer et al., 2021). Moreover, it allowed us to link those phenomena
with the literature on AARR (e.g., De Houwer et al., in press; Hughes et al., 2016b).

In line with the ideas of Skinner (1953) and Hayes et al. (2001), | believe that there is
merit in adopting a behavioral perspective on thinking and reasoning in general. It would
imply that thinking and reasoning, like other behaviors, are a function of their antecedents
and consequences (see De Houwer, 2022, for a discussion). From the perspective of RFT,
thinking and reasoning are covert forms of one specific type of behavior: AARR. Because of
its emphasis on relational responding, a behavioral RFT perspective on thinking and
reasoning is highly compatible with the cognitive idea that thinking and reasoning rely on
propositional (i.e., relational) representations (also see McLoughlin et al., 2020). The added
value of adopting this behavioral perspective on thinking and reasoning is that it (a) offers a
new way of talking about thinking and reasoning that is abstract, precise, and separated from
folk psychology terms, (b) sheds new light on the difference in thinking and reasoning in
verbal and non-verbal organisms (De Houwer et al., 2016), (c) allows researchers to relate
knowledge about the moderators of AARR to knowledge about thinking and reasoning,
which (d) includes ideas about how thinking and reasoning is shaped during the learning
history of organisms (and therefore how developmental deficits in thinking and reasoning can
be remedied; De Houwer et al., in press). | therefore hope that cognitive scientists will

explore and exploit what a behavioral perspective on thinking and reasoning has to offer.
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