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A B S T R A C T

Conversation topics may vary in abstractness. This might impact the effort required by speakers to reach a 
common ground and, ultimately, an interactive alignment. In fact, people typically feel less confident with ab
stract concepts and single-words rating studies suggest abstract concepts are more associated with social in
teractions than concrete concepts—hence suggesting increasing levels of abstractness enhance inner and mutual 
monitoring processes. However, experimental studies addressing conversational dynamics afforded by abstract 
concepts are still sparse. In three preregistered experiments we ask whether abstract sentences are associated 
with specific constructs in dialogue, i.e., higher uncertainty, more curiosity and willingness to continue a con
versation, and more questions related to causal and agency aspects. We do so by asking participants to evaluate 
the plausibility of linguistic exchanges referring to concrete and abstract concepts. Results support theories 
proposing that abstract concepts involve more inner monitoring and social dynamics compared to concrete 
concepts and suggest that reaching alignment in dialogue is more effortful with abstract than with concrete 
concepts.

1. Introduction

Humans are exceptionally good at talking to each other. Indeed, it 
has been proposed that we are hard-wired for dialogue (Pickering & 
Garrod, 2021). To be successful, a conversation rests upon the shared 
understanding of the interlocutors, that reach a common ground 
through a cooperative joint activity (Clark, 1996; Pickering & Garrod, 
2021).

Although language seems to be optimised for communication 
(Fedorenko, Piantadosi, & Gibson, 2024), and conversations generally 
flow smoothly (Galantucci & Roberts, 2014), miscommunication in so
cial interactions is rather frequent (Healey, De Ruiter, & Mills, 2018). 
Language is a complex system, in which mutual understanding is co- 
built iteratively and interactively in conversations through the negoti
ation of meanings and the constant monitoring of common ground 
(Dingemanse, 2017). Overall, clarifications requests like “Huh?” or 
“Who?” have been estimated to occur on average every 84 s in ordinary 
conversations (Enfield, 2017), and cross-linguistic findings showed that 
these requests are all but uncommon, occurring about once every 1.4 

min across targeted languages (Dingemanse et al., 2015; see also Fay 
et al., 2018). Furthermore, research on sign languages and gesture- 
mediated communication highlighted these employ similar mecha
nisms for communicating conversation troubles (Manrique & Enfield, 
2015; Skedsmo, 2020). Linguistic markers of this kind are known as 
interactive repairs, and have been proposed to be a universal commu
nication device, foundational to mutual understanding (Dingemanse & 
Enfield, 2024; Dingemanse & Enfield, 2015).

Across spoken languages, interactive repairs have been proposed to 
take mainly three forms. Open requests point to general trouble with 
understanding and request for clarifications (e.g., “Huh?”); restricted 
requests ask for specification or precise clarification of a specific 
component of the sentence (e.g., “Who?”); restricted offers ask for 
confirmation of what has just been said, offering a potential candidate 
answer (e.g., “She had a boy?”) (Dingemanse et al., 2015; Digemanse & 
Enfield, 2024). To indicate there are no mutual understanding problems, 
and the recipient is paying attention, instead, speakers often employ 
backchannels (Gardner, 2001; Yngve, 1970). These usually consist of 
short words like “ok”, “uh-uh”, and can also act as “continuers” 
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(Schegloff, 1982) to make the interlocutor aware that the recipient ex
pects more information. While interactive repairs and backchannels 
seem to underpin speakers’ ability to sustain a conversation, their use 
might vary depending on specific conversation characteristics 
(Dideriksen, Christiansen, Tylén, Dingemanse, & Fusaroli, 2023), among 
which—perhaps—semantic aspects.

Conversational topics differ and some of them might require more 
effort. For instance, converging evidence indicates abstract words like 
“democracy” are harder to learn than concrete words like “hammer” 
(Gleitman, Cassidy, Nappa, Papafragou, & Trueswell, 2005). Overall, 
abstract concepts and words are processed slower and less accurately 
than concrete concepts (Kroll & Merves, 1986; Paivio, 1991; Schwa
nenflugel, 1991; Schwanenflugel, Harnishfeger, & Stowe, 1988), are 
acquired later (Gilhooly & Logie, 1981; Della Rosa et al., 2010; Villani, 
Lugli, Liuzza, & Borghi, 2019; Bellagamba et al., 2022), they often 
collect under a single label multiple situations and experiences rather 
than pointing to a single, bounded referent (Davis, Altmann, & Yee, 
2020; Villani, Loia, & Bolognesi, 2024), and people typically feel less 
confident in mastering their meaning and more prone to negotiate it 
with others (Borghi, 2022; Falcinelli et al., 2024; Falcinelli, Fini, Maz
zuca, & Borghi, 2024; Fini et al., 2023; Mazzuca, Falcinelli, Michalland, 
Tummolini, & Borghi, 2022; Mazzuca & Santarelli, 2023). In addition, a 
wide body of evidence shows people need more contextual information 
to understand abstract words compared to that needed for concrete 
words (Schwanenflugel & Stowe, 1989; Schwanenflugel, Akin, & Luh, 
1992). Consistently, research shows that abstract concepts are processed 
and represented differently from concrete concepts (Banks et al., 2023; 
Binder, Westbury, McKiernan, Possing, & Medler, 2005; Bolognesi & 
Steen, 2018; Borghi, 2023; Conca, Borsa, Cappa, & Catricalà, 2021; 
Dove, 2022; Henningsen-Schomers & Pulvermüller, 2022; Mazzuca 
et al., 2021). These differences might be the result of differing acquisi
tion pathways, and the scientific literature in this domain has emphas
ised distinct aspects that might drive abstract word acquisition, such as 
emotional valence, interoception, and social interaction (Wauters, 
Tellings, Van Bon, & Van Haaften, 2003; Ponari, Norbury, & Vigliocco, 
2018; Connell, Lynott, & Banks, 2018; Borghi, 2023; Dove, 2022, Reilly 
et al., 2024). Whatever the specific mechanisms supporting the acqui
sition of abstract words, abstract language is ubiquitous—at least in 
English (Lupyan & Winter, 2018). However, the relationship between 
conversation dynamics and abstractness is still largely underexplored, 
with a few exceptions.

It has been proposed that whereas in the case of concrete concepts 
speakers can reach an alignment more easily and simply by attending to 
a perceptual entity or by recalling it, with abstract concepts they need 
more “mutual monitoring” in conversations (Gandolfi, Pickering, & 
Garrod, 2023). Along similar lines, research focusing on the interplay 
between conversational devices and conversational contexts suggests 
the use of specific strategies might vary depending on the precision of 
information required by the topic. To illustrate, Dideriksen et al. (2023)
showed that affiliative conversations (e.g., conversations about TV se
ries or roommate experiences) afforded more backchanneling and less 
repair than task-oriented conversations (elicited through symmetric and 
asymmetric cooperative games). In addition, there were also differences 
in the specificity of repair afforded by the two types of conversations, 
with the former eliciting more open repairs, and the latter eliciting more 
specific repairs. On top of that, research showed that other conversa
tional devices that are thought to sustain dialogical interactions like 
linguistic alignment (i.e., the entrainment of linguistic behaviours be
tween speakers, Pickering & Garrod, 2004) are differently modulated by 
the conversation goals (see Fusaroli, Rączaszek-Leonardi, & Tylén, 
2014). Against this background, one might hypothesise that conversa
tions with varying levels of abstractness might elicit different and spe
cific conversational devices.

Consistent with this, in a study where participants were asked to 
imagine being involved in a real conversation and to respond to target 
sentences composed of different kinds of abstract and concrete concepts, 

responses to abstract and concrete sentences qualitatively differed 
(Villani, Orsoni, Lugli, Benassi, & Borghi, 2022). Specifically, abstract 
sentences elicited more expressions of uncertainty (e.g., “mmmh”, “how 
is that?”), questions aimed at knowing more about the topic (e.g., “tell 
me more”), and more why and who questions compared to concrete 
sentences. Concrete sentences, instead, elicited less uncertain expres
sions, fewer questions aimed at knowing more, and more where and when 
questions. In other words, abstract sentences afforded more open repairs 
and backchannelling than concrete sentences. Restricted requests, on 
the other hand, differed across types of sentences in terms of the infor
mation they targeted, with abstract sentences eliciting more clarifica
tions on causal mechanisms and concrete sentences eliciting more 
clarifications on spatiotemporal aspects. So, abstract concepts indirectly 
hinted at interpersonal mechanisms rather than pointing to locations 
and time. Collectively, these results have been explained suggesting that 
abstract concepts, in general, evoke more social validation than concrete 
concepts. To illustrate, we might feel the need for other people’s aid to 
understand—or simply to frame—better an abstract sentence compared 
to a concrete sentence (e.g., Borghi, Barca, Binkofski, & Tummolini, 
2018).

Rating studies on single words support this intuition, highlighting 
the entwinement between abstract concepts and social interaction. On 
average, more abstract words score higher in Social Metacognition, i.e., 
the need to rely on others to understand word meanings, than more 
concrete words (Borghi et al., 2018; Villani et al., 2019). Along the same 
lines, people believe their meaning is more debatable, and they are more 
open to negotiate it with others (Fini, Era, et al., 2023; Mazzuca & 
Santarelli, 2023). In addition, a recent norming study broadening the 
notion of socialness (Diveica, Pexman, & Binney, 2023) and collecting 
ratings for more than 8000 English words found that socialness is 
negatively correlated with concreteness, Body-Object-Interaction (i.e., 
the extent to which a human body can physically interact with the 
referent of a concept, Tillotson, Siakaluk, & Pexman, 2008), and 
Imageability—hence suggesting that more concrete words are consid
ered as less relevant on the social dimension. Additionally, abstract 
concepts are consistently more associated with internal, mental, and 
interoceptive states (Barsalou & Wiemer-Hastings, 2005; Connell et al., 
2018; Villani, Lugli, Liuzza, Nicoletti, & Borghi, 2021), whereas con
crete concepts are typically more associated with perceptual and 
sensorimotor states (Lynott, Connell, Brysbaert, Brand, & Carney, 2020). 
Finally, recent evidence suggests people prefer starting a conversation 
with abstract concepts—more specifically, with emotional concepts and 
concepts related to the self and sociality—than with concrete concepts 
(Fini, Era, et al., 2023). Along similar lines, a recent study analysing 
conversations shows that what makes a good starting topic in conver
sations is the extent to which a topic is connected to other topics 
(Templeton, Chang, & Wheatley, 2024). Topics that resulted to be very 
well-connected with other topics in the study, therefore qualifying as 
optimal conversation starters, include “hometowns”, “playing sports”, 
“classes”, and “exams”—all topics somehow related to the self and so
ciality. Taken together, these findings underline the importance of social 
interaction and mutual monitoring in abstract concepts’ representation.

However, the extent to which this pattern of results can be gener
alised remains an open question. Indeed, while the advantages of single- 
word methods for studying concepts are well-known (see Banks et al., 
2023 for an overview), they also present several downsides. Norming 
studies might, in fact, conceal important conceptual information that 
presenting a word in isolation fails to convey. Concepts are not stable 
and immutable entities in the minds of speakers, but their representation 
is flexibly tailored to specific situations (Lebois, Wilson-Mendenhall, & 
Barsalou, 2015; Yee & Thompson-Schill, 2016). This is particularly true 
for abstract concepts, which due to their indeterminate character are 
more variable across people and cultures (Borghi & Mazzuca, 2023; 
Mazzuca et al., 2024; Mazzuca, Majid, Lugli, Nicoletti, & Borghi, 2020; 
Wang & Bi, 2021), but also across contexts (Hoffman, 2016; Schwa
nenfluegel & Stowe, 1989; Davis et al., 2020). Along these lines, McRae, 
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Nedjadrasul, Pau, Lo, and King (2018) found that lexical decisions for 
abstract words were facilitated when participants were first presented 
with images depicting related—rather than unrelated—situations, 
thereby confirming the importance of contextual support for abstract 
concepts’ processing. These aspects are even more critical when study
ing words embedded in conversations, as words do not exist in a vacuum 
but are always entrenched in a context—most prominently, a linguistic 
one.

In keeping with recent perspectives, online interactive methods 
eliciting social and linguistic interactions are best suited for tackling 
abstract conceptual knowledge (Banks et al., 2023; Borghi, 2023; Bor
ghi, Osińska, Roepstorff, & Raczaszek-Leonardi, 2023). While steps to
wards this direction have already been taken (see e.g., Fini et al., 2023; 
Fini, Era, Da Rold, Candidi, & Borghi, 2021; Zdrazilova, Sidhu, & Pex
man, 2018), interactive paradigms pose a further whole set of method
ological issues that cannot be overlooked. The first, and perhaps more 
important concern relates to experimental control. Freeing participants 
from strict experimental constraints when asking them to chat about 
abstract or concrete concepts, for instance, can lead to sudden shifts in 
topics and topics’ abstractness—often scarcely informative for the 
research questions at stake (Fini, Falcinelli, et al., 2023). On the other 
hand, linguistic production studies that can be considered intermediate 
in terms of constraints imposed on speakers, like the one devised by 
Villani et al. (2022), might only reflect speakers’ metacognitive 
awareness of the appropriateness of linguistic exchanges. Altogether, 
the challenges related to norming, interactive, and linguistic production 
studies call for a tailored, flexible approach to the investigation of ab
stract conceptual knowledge that adapts to the needs of specific research 
questions and predictions.

Here we take this stance building on previous findings from Villani 
et al. (2022) with the aim of assessing their generalisability in a more 
controlled experimental setting. We do so by investigating the relation 
between abstractness and sociality using carefully controlled sentences 
and asking speakers to evaluate the plausibility of different types of 
follow-up sentences as quickly and accurately as they could. We are 
aware that this procedure might not be considered as fully interactive, as 
judging a sentence differs from producing one in a real conversation. 
However, we aimed to push one step further the study of abstract se
mantic knowledge by not relying on single words while at the same time 
overcoming the limitations of more interactive paradigms. If abstract 
sentences evoke more uncertainty and clarification expressions and, to 
some extent, more social interaction than concrete sentences, then this 
should also be observed in behaviour-related measurements.

1.1. The present study

This study tackles these questions with three different experiments, 
preregistered at https://osf.io/erxd6. Ethical approval was provided by 
the Ethics Committee of the Department of Dynamic, Clinical Psychol
ogy and Health of Sapienza University of Rome [Prot. n. 0000688]. Each 
experiment targets a specific aspect of the relation between abstractness 
and social interactions leveraging on excerpts of simulated conversa
tions. Participants are presented with sentences varying in abstractness, 
followed by three different types of possible follow-up expressions or 
questions, and are asked to judge whether the sentence–follow-up 
combinations are plausible linguistic exchanges as if they were 
embedded in a real conversation. Follow-ups represent expressions of 
uncertainty vs. expression of certainty (Experiment 1); expressions of 
curiosity/signalling the willingness to know more vs. the willingness to 
end the conversation (Experiment 2); why and who/for whom questions 
vs. where and when questions (Experiment 3). The choice of these three 
categories of follow-up expressions is twofold. From a theoretical 
perspective, they can be considered proxies for aspects that are known to 
characterise abstractness. Specifically, people feel more uncertain about 
the meaning of abstract concepts compared to that of concrete concepts 
(Borghi, 2022; Falcinelli, Fini, Mazzuca, Alessandri, et al., 2024; 

Falcinelli, Fini, Mazzuca, & Borghi, 2024; Fini, Era, et al., 2023; Maz
zuca et al., 2022); they prefer starting a conversation with abstract 
rather than concrete concepts (Fini, Era, et al., 2023), and abstract 
concepts’ meaning is more often the remit of negotiation (Falcinelli, 
Fini, Mazzuca, & Borghi, 2024; Mazzuca & Santarelli, 2023)—hence 
possibly hinting at more social interactions and curiosity; finally, while 
sensorimotor and perceptual components seem to be implicated in the 
conceptual representations of both kinds of concepts (abstract vs con
crete; Kiefer & Harpaintner, 2020; Banks & Connell, 2023), abstract 
concepts evoke most consistently introspective and mental states as
pects, as well as social situations (Barsalou & Wiemer-Hastings, 2005). 
From a methodological perspective instead, we selected expressions that 
were found to be most relevant for abstract and concrete sentences in 
Villani et al. (2022), thereby aiming at increasing the generalisability of 
previous findings in conversations.

We collected response times and sentence plausibility judgments. In 
addition, at the end of each experimental session, participants from each 
experiment were asked to rate on 7-point Likert scales the sentences they 
had previously seen in terms of how confident they were in their un
derstanding of the sentence (i.e., Confidence; Mazzuca et al., 2022; Fini, 
Era, et al., 2023); the extent to which they would have relied on experts’ 
knowledge if they could to understand the sentence (i.e., Experts Need; 
Falcinelli, Fini, Mazzuca, & Borghi, 2024); and the extent to which they 
thought they needed other people’s input to understand the sentence (i. 
e., Social Metacognition; Borghi, 2022; Villani et al., 2019).

We predicted that participants would find more plausible follow-ups 
signalling uncertainty, curiosity, and causal-agent questions for abstract 
sentences. By contrast, they would find more plausible follow-ups sig
nalling certainty, willingness to end the conversation, and spatio- 
temporal questions for concrete sentences. We also expected consis
tent differences in RTs as a function of sentence type – follow-up com
binations, although we did not predict any specific direction of the 
effect. Finally, in line with the evidence reviewed in the previous sec
tions, we predicted participants would give lower Confidence scores and 
higher Experts Need and Social Metacognition scores for abstract sen
tences compared to concrete sentences.

It is noteworthy that, while this study has its own relevance for the 
literature on the link between abstractness, conversations, and social 
interaction, it also constitutes a conceptual replication (Schmidt, 2009) 
of a previous production study (Villani et al., 2022). In the remainder of 
the article, we first describe the two norming studies that were imple
mented to generate stimuli for the three experiments, and then we zoom 
in on each experiment. Data, analyses scripts, and materials for the 
norming studies as well as for the three experiments are publicly 
available on the Open Science Framework project repository at 
https://osf.io/jf7vk.

2. Norming studies

2.1. Validation of target sentences

To generate the stimuli for the experiments, we conducted two 
separate norming studies, implemented as online questionnaires on 
Qualtrics. The first norming study was aimed at selecting suitable sen
tences for the following experiments. So, we selected 60 sentences from 
Villani et al. (2022), and asked a sample of 38 participants (27 women, 
10 men, 1 “other”; M age = 25.81, SD = 5.98, Age range = 19–54) to rate 
them on 7-point Likert scales in terms of concreteness~abstractness (1 
= completely concrete; 7 = completely abstract), how much they 
thought sentences needed a context to be understood (Context Support: 
1 = not at all; 7 = very much), how much they thought each sentence 
was “natural” (Naturalness: 1 = not at all; 7 = very much), and Famil
iarity (1 = not at all; 7 = very much). In addition to that, we also 
included 12 filler sentences (e.g., “I decorated the lion”) for the Natu
ralness dimension, that were used as a control to determine the reli
ability of participants’ judgments. Sentences were matched for their 
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morphological complexity and included only subject, verb, and noun (e. 
g., “I made a cake”, “I made a judgment”). Each dimension was presented 
in a separate block, and blocks were randomised across participants. 
Sentences were also randomised within blocks.

Our first aim was to assess which sentences could be used for the 
study based on Naturalness ratings, using a score of 4 as a cut-off cri
terion. Descriptive statistics indicated that all 60 sentences were rated 
on average > 4 in Naturalness. We used ordinal mixed effects models to 
model Naturalness rating scores as a function of Category of the sentence 
(abstract vs concrete) with participants and sentences as random in
tercepts, using the clmm() function from the “ordinal” R’s package 
(Christensen, 2023). Results show that concrete sentences were 
perceived as more natural than abstract sentences, b = 1.007, SE =
0.307, z = 3.274, p = .001. To better balance our stimuli and keep only 
highly sensible sentences, we excluded sentences with the lowest scores 
in Naturalness, taking care to have the same number of sentences across 
concrete and abstract subcategories (e.g., animals, foods, tools, foods, 
philosophical/spiritual, physical/space-time/quantity, and emotional/ 
mental states/social concepts, see Villani et al., 2019). Following this 
procedure, we removed 3 sentences for each subcategory, resulting in a 
final dataset of 42 sentences, including 21 abstract sentences and 21 
concrete sentences. Within this set of sentences, concrete sentences (M 
= 6.50; SD = 1.22) were still perceived as more natural than abstract 
sentences (M = 6.29; SD = 1.32), b = 0.99, SE = 0.338, z = 2.931, p =
.003.2

The second aim of the first norming study was to ensure that the two 
types of sentences were balanced in terms of abstractness~concreteness, 
Familiarity, and Context Support. Specifically, we aimed for abstract 
and concrete eligible sentences differing in abstractness but not in Fa
miliarity and Context Support. To this extent, we modelled rating scores 
for each dimension with ordinal mixed models as a function of the type 
of sentence (abstract vs. concrete) with random intercepts for partici
pants and sentences. In the Context Support model, we encountered is
sues in the estimation of the terms, possibly due to the lack of a sufficient 
number of observations for each level of the thresholds (i.e., rating 
points), so we reverted to simple ordinal regressions. We found that 
abstract (M = 4.89; SD = 2.07) and concrete sentences (M = 4.91; SD =
2.25) do not differ for Familiarity, b concrete = 0.22, SE = 0.442, z =
0.506, p = .613. Importantly, sentences differ in abstractness, with 
concrete sentences (M = 1.77; SD = 1.80) being significantly less ab
stract than abstract sentences (M = 4.38; SD = 1.77), b = − 3.687, SE =
0.247, z = − 14.88, p < .0001. However, concrete sentences needed less 
Context Support (M = 1.93; SD = 1.40) than abstract sentences (M =
4.13; SD = 2.08) to be understood, b = − 2.148, SE = 0.108, z = − 19.82, 
p < .0001, in line with context-availability literature (Schwanenflugel 
et al., 1992; Davis, Altmann, & Yee 2020). Nonetheless, we decided to 
keep this set of sentences as they resulted to be carefully balanced on 
Familiarity and crucially on abstractness ~ concreteness, but also on the 
whole perceived as distinctly natural (see Fig. 1).

2.2. Validation of follow-up sentences

The second norming study was aimed at generating follow-up sen
tences. To do that, we first selected 24 among the most frequently 
produced follow-ups to abstract and concrete sentences in Villani et al. 
(2022). Then, we asked a further sample of 22 participants (16 women, 5 
men, 1 “other”; M age = 24.18, SD = 3.64, Age range = 19–32) to rate on 

7-point Likert scales linguistic exchanges composed of abstract and 
concrete sentences randomly paired with the follow-ups in terms of (a) 
whether the answer signals uncertainty vs. certainty; (b) whether the 
answer signals curiosity vs. willingness of ending the conversation. 
Participants were asked to imagine attending a conversation between 
two people and hearing a portion of their dialogue in which person A 
uttered a sentence (e.g., “I dreamed of heaven”, “I used the drill”). They 
were presented with a list 24 possible answers of B in a randomised 
order, and were asked to rate on a 7-point Likert scale: (1) whether the 
answer signals certainty or uncertainty (1 = very certain, 7 = very un
certain); (2) whether the answer signals the willingness to end or 
continue the conversation, (1 = end, 7 = continue). In order to identify 
suitable follow-ups to be used in Experiment 1 (certainty vs. uncer
tainty) and Experiment 2 (end vs. curiosity), we calculated the mean 
score of each follow-up sentence on the two dimensions. Based on 
descriptive statistics, we identified 4 follow-ups for each dimension, 
corresponding to the highest and lowest values of the scale. For Exper
iment 1, we selected “I did not understand” (M Certainty~Uncertainty =
5.45; SD = 1.84) and “What do you mean?”(M Certainty~Uncertainty =
4.40; SD = 1.59) as uncertainty follow-ups, and “Good job” (M Cer
tainty~Uncertainty = 2.09; SD = 1.65) and “You did well” (M Certain
ty~Uncertainty = 2.27; SD = 1.51) as certainty follow-ups. For 
Experiment 2, we selected “Ok” (M End~Curiosity = 1.77; SD = 1.44) 
and “Thanks” (M End~Curiosity = 2.36; SD = 1.50) as end conversation 
follow-ups, and “Describe” (M End~Curiosity = 6.41; SD = 1.37) and 
“Tell me more” (M End~Curiosity = 6.36; SD = 1.33) as curiosity follow- 
ups. For Experiment 3 (type of questions) we did not need to norm 
possible follow-up sentences, as we could use “where?” and “when?” as 
spatiotemporal questions and “why” and “for whom?” as questions for 
reasons and agents—in line with Villani et al. (2022). Target sentences 
are reported in Table 1, Supplementary Materials.

3. Experiment 1: abstractness and uncertainty

Experiment 1 tests whether people feel more uncertain with abstract 
compared to concrete concepts. We hypothesized that abstract sentences 
elicit more uncertainity about their possible meaning and evoke a longer 
monitoring process compared to concrete sentences. So, we expected 
participants to judge expressions of uncertainty as more plausible 
follow-ups for abstract sentences compared to expressions signalling 
that the sentence has been understood, and the opposite for concrete 
sentences. We also expected a difference in RTs to abstract and concrete 
sentences as a function of the type of follow-up.

3.1. Methods

3.1.1. Participants
Twenty-eight Italian speakers were recruited at the University of 

Bologna (24 females; M age = 19.32; SD = 1.22, age range = 18–24).3

3.1.2. Materials, design, and procedure
The target sentences were 21 abstract and 21 concrete sentences 

resulting as eligible from the first norming study (see ¶2.1), while follow- 
up sentences were two sentences with the highest scores on the Cer
tainty~Uncertainty rating of the second norming study (i.e., “I did not 
understand”; “What do you mean”), and two sentences with the lowest 
scores on the same dimension (i.e., “Good job”; “Well done”, see ¶2.2).

After providing their consent to participation and demographic 

2 Rating data from the norming study were originally analysed using linear 
mixed models (for the complete set of analyses please refer to the OSF pre
registration page), that detected no significant differences in terms of Natu
ralness for the selected (N = 42) abstract and concrete sentences. However, 
ordinal mixed models are better suited for this kind of data, as one of the three 
independent reviewers suggested, so we re-analysed the data using ordinal 
mixed models.

3 Sample size estimation was based on an erroneous power analysis (please 
refer to the OSF preregistration page of the project for details) that suggested a 
sample size of 26 participants for each experiment. Given that we already 
performed the studies, we revert to confidence intervals of the predicted in
teractions to get a glimpse of the credibility of our experiments (Giner-Sorolla 
et al., 2024).
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information, participants started the experimental session. They were 
tested in a dimly lit room and presented with the experiment imple
mented in E-Prime 3.0 (Psychology Software Tools, Pittsburgh, PA). In 
the first session, participants were presented with sentences–follow-up 
pairings on a computer screen in two blocks separated by a short break, 
and were asked to decide whether the combinations could plausibly 
occur in a real conversation (yes vs. no). The order of sentences was 
randomised across participants, ensuring that each sentence was 
repeated only twice within a single block. Each trial started with a 
central black fixation cross of 500 ms, followed by a sentence lasting for 
1500 ms, then the follow-up appeared, remaining on the screen until the 
response was given by participants up to a maximum of 3000 ms. RTs 
were recorded from follow-up onset. Participants provided their 
response by pressing two keys on the keyboard (i.e., “x” and “m”), the 

mapping of which was counterbalanced between participants (see 
Fig. 2). In the second session, participants were presented with the 
rating task, in which they were asked to rate on 7-point Likert scales the 
sentences they were presented with on three semantic dimensions 
(Confidence, Experts Need, and Social Metacognition, see ¶ 6, Ratings).

3.1.3. Data analysis
Data analysis and visualization for all the experiments were carried 

out with R (R Core Team, 2019) and RStudio (v4.0.3). In keeping with 
the preregistration plan, data points exceeding +/− 2SD from the 
average RTs of plausible and not plausible answers were excluded from 
the analyses as they were considered outliers. This criterion was chosen 
hypothesising that our RTs would approximate a normal distribution, 
and therefore that—following the 68–95-99.7 rule of thumb—around 

Fig. 1. Distribution of rating scores for Abstractness, Context Support, Familiarity, and Naturalness of abstract and concrete sentences.

Fig. 2. Schematic depiction of the experimental procedure.
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95 % of observations would fall within 2 SDs from the mean (see also 
Winter, 2019). Plausibility judgments for each experiment (1 = yes; 0 =
no) were modelled with a mixed effects binomial logistic regression 
using glmer() function from “lme4” R’s package (Bates, Mächler, Bolker, 
& Walker, 2015). The model featured Category (abstract vs. concrete), 
Type of Follow-up (Experiment 1: uncertainty vs. certainty; Experiment 
2: curiosity vs. end; Experiment 3: causal vs. spatio-temporal), and their 
interaction as fixed effects, with participants and sentences as random 
intercepts. Significance of the main effects and interactions was assessed 
with Wald Chi-Squared tests using the Anova() function from “car” R’s 
package (Fox & Weisberg, 2019). RTs for each experiment were first 
visually inspected for skewness, log-transformed and then analysed 
separately for “plausible” and “not plausible” responses with linear 
mixed models performed with the lmer() function from “lme4” R’s 
package (Bates et al., 2015). Plausible and implausible responses were 
analysed separately as negation is known to produce longer RTs (see 
Banks et al., 2023 for a brief review). The structure of the models was 
identical to the one used for plausibility judgments. Post-hoc contrasts 
were carried out with the “emmeans” R’s package (Lenth, 2021) using 
Tukey’s adjustment for multiple comparisons. Models’ assessment was 
performed with the “performance” R’s package (Lüdecke, Ben-Shachar, 
Patil, Waggoner, & Makowski, 2021). All linear models resulted to 
comply with most of the more important assumptions for linear mixed 
models (i.e., homoskedasticity of residuals, normality of residuals, and 
linearity, see Meteyard & Davies, 2020), except for normality of re
siduals that was detected only in the model on plausible RTs of Exper
iment 1 (but see Schielzeth et al., 2020 for a demonstration of the 
robustness of linear mixed models to violations of distributional 
assumptions).

3.2. Results

In accordance with the data exclusion criterion described above, we 
excluded 2.8 % of datapoints (n = 135) from further analyses.

3.2.1. Plausibility judgments
We found a significant main effect of Category, χ2 (1) = 4.26, p =

.038, Type of Follow-up, χ2 (1) = 972.91, p < .001, and a significant 
interaction between Category and Type of Follow-up, χ2 (1) = 102.07, p 
< .001, b = − 1.76, 95 % CI [− 2.10, − 1.42]. Post-hoc contrasts showed 
that for both abstract, z = 19.687, p < .0001, and concrete sentences, z 
= 26.763, p < .0001, participants judged certainty follow-ups as more 
plausible compared to uncertainty follow-ups. However, we also found 
that uncertainty follow-ups were considered as more plausible for ab
stract than for concrete sentences, z = 6.066, p < .0001, whereas there 

was no difference within certainty follow-ups, p = .66 (see Fig. 3).

3.2.2. Response times
Plausible. We found a significant main effect of Type of Follow-up, F 

(1, 1059.93) = 155.04, p < .001, showing that participants were overall 
slower with follow-ups signalling uncertainty (M uncertainty = 1264.09 
ms; SD = 424.38; M certainty = 958.91 ms; SD = 388.75). No other main 
effect or interaction reached significance, all ps > 0.062.

Implausible. We found a significant main effect of Type of Follow- 
up, F(1, 1061.05) = 27.40, p < .0001, and a significant two-way inter
action between Category and Type of Follow-up, F(1, 1105.80) = 5.77, p 
= .016, b = − 0.07, 95 % CI [− 0.13, − 0.01]. No other main effect 
reached significance (Category p = .11).

Post-hoc contrasts showed that participants were faster to judge as 
not plausible abstract sentences when they were paired with uncertainty 
follow-ups compared to when they were paired with certainty follow- 
ups, t(984) = − 2.020, p = .043. Likewise, they were faster to judge as 
not plausible concrete sentences when they were paired with uncer
tainty follow-ups compared to when they were paired with certainty 
follow-ups, t(1508) = − 5.390, p < .001. We also found that participants 
responded slower to abstract–uncertainty pairings than con
crete–uncertainty pairings, t(67.1) = 3.748, p < .001. There was instead 
no difference within certainty follow-ups, t(187.5) = − 0.5364, p = .716 
(see Fig. 4).

3.3. Discussion

Overall, plausibility judgments show participants found follow-up 
sentences indicating uncertainty less plausible than those indicating 
certainty, regardless of the concreteness ~ abstractness of sentences. 
This was also reflected in longer RTs for plausible answers featuring 
uncertainty follow-ups compared to those featuring certainty follow- 
ups. However, pairings with uncertainty follow-ups preceded by ab
stract sentences were judged as more plausible than those preceded by 
concrete sentences—partially supporting our hypotheses. Indeed, par
ticipants were also slower in judging abstract–uncertainty pairings as 
not plausible compared to concrete–uncertainty pairings, whereas there 
was no difference in response times to abstract and concrete sentences 
followed by certainty expressions.

4. Experiment 2: abstractness and curiosity

Experiment 2 asks whether abstractness elicits more curiosity than 
concreteness. We hypothesized that with abstract sentences participants 
rely more on others to understand better their meaning or tend to ask for 

Fig. 3. Predicted probabilities of plausibility judgments for abstract and concrete sentences as a function of follow-ups.
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more information (i.e., they are more curious) compared to concrete 
sentences. So, we expected participants to judge more plausible for ab
stract sentences expressions signalling curiosity, or the need for more 
specifications compared to expressions signalling the willingness to end 
the conversation, and the opposite for concrete sentences. We also ex
pected a difference in RTs to abstract and concrete sentences as a 
function of the type of follow-up.

4.1. Methods

4.1.1. Participants
Twenty-eight Italian speakers were recruited at the University of 

Bologna (21 females; M age = 20.96; SD = 2.52, age range = 18–29).

4.1.2. Materials, design, and procedure
The procedure, design, and data analysis were identical to those of 

Experiment 1. Materials were also identical, except for the follow-up 
sentences that were two sentences with the highest scores on the 
End~Curiosity rating of the second norming study (i.e., “Describe”; 
“Tell me more”), and two sentences with the lowest scores on the same 
dimension (i.e., “Ok”; “Thanks”, see ¶2.2).

4.2. Results

We removed 2.84 % of datapoints (n = 134) for further analyses.

4.2.1. Plausibility judgments
We found a significant main effect of Category χ2(1) = 19.20, p <

.0001, and a significant interaction between Category and Type of 
Follow-up, χ2 (1) = 718.88, p < .0001, b = 3.84, 95 % CI [3.56, 4.12]. No 
other main effect reached significance, Category p = .15. Post-hoc 
contrasts showed that participants judged as more plausible abstract 
sentences when they were paired with curiosity follow-ups compared to 
when they were paired with end follow-ups, z = 19.949, p < .0001. 
Conversely, concrete sentences were judged as more plausible when 
they were paired with end follow-ups compared to when they were 
paired with curiosity follow-ups, z = 18.268, p < .0001. We also found 
that abstract–curiosity pairings were judged as more plausible than 
concrete–curiosity pairings, z = 17.459, p < .0001, and abstract–end 
pairings were judged as less plausible than concrete–end pairings, z =
− 5.569, p < .0001 (see Fig. 5).

Fig. 4. Log-transformed Response Times for abstract and concrete sentences as a function of follow-ups. Raw data in the background are aggregated over 
participants.

Fig. 5. Predicted probabilities of plausibility judgments for abstract and concrete sentences as a function of follow-ups.
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4.2.2. Response times
Plausible. We found a significant main effect of Type of Follow-up, F 

(1, 1472.40) = 5.09, p = .024, and a significant interaction between 
Category and Type of Follow-up, F(1, 1446.66) = 20.50, p <. 0001, b =
− 0.14, 95 % CI [− 0.21, − 0.08]. No other main effect reached signifi
cance, Category p = .11. Post-hoc contrasts showed that participants 
were faster to judge as plausible concrete sentences when they were 
paired with end follow-ups compared to when they were paired with 
curiosity follow-ups, t(1122) = − 4.153, p < .0001, whereas there was no 
difference within abstract sentences across types of follow-ups, t(2036) 
= 1.858, p =. 063. We also found that participants responded faster to 
abstract–curiosity pairings than concrete–curiosity pairings, t(161) =
− 3.791, p = .0002, whereas there was no difference between 
abstract–end pairings and concrete–end pairings, t(113) = 1.922, p =
.057.

Implausible. We found a significant main effect of Category, F(1, 
45.16) = 17.84, p < .0001, Type of Follow-up, F(1, 2161.16) = 41.40, p 
< .0001, and a significant interaction between Category and Type of 
Follow-up, F(1, 2180.16) = 4.54, p = .033, b = 0.06, 95 % CI [0.004, 
0.11]. Post-hoc contrasts showed that participants were faster to judge 
as not plausible abstract sentences when they were paired with end 
follow-ups compared to when they were paired with curiosity follow- 
ups, t(2070) = 5.279, p < .0001. Likewise, they were faster to judge 
as not plausible concrete sentences when they were paired with end 
follow-ups compared to when they were paired with curiosity follow- 
ups, t(2332) = 3.743, p = .0002. We also found that abstract–curiosity 
pairings were responded to slower than concrete–curiosity pairings, t 
(126.1) = 4.344, p < .0001. There was also a difference within end 
follow-ups, where abstract–end pairings were also responded to slower 
than concrete–end pairings, t(74.3) = 2.504, p = .014. (see Fig. 6).

4.3. Discussion

In line with our predictions, participants judged abstract–curiosity 
pairings as more plausible than both concrete–curiosity pairings and 
abstract–end pairings. This was partly confirmed by RTs, where 
abstract–curiosity pairings were judged as plausible faster than con
crete–curiosity pairings. Response times of implausible answers instead 
revealed a general advantage of pairings featuring end follow-ups: both 
abstract and concrete sentences were judged as implausible faster when 
followed by end expressions. There was also a general advantage in the 
processing of pairings preceded by concrete over abstract sentences, 

regardless of the follow-up. Finally, consistent with our expectations, 
participants were slower to judge implausible abstract–curiosity pair
ings than concrete–curiosity pairings, but the same pattern emerged for 
abstract–end pairings and concrete–end pairings.

5. Experiment 3: abstractness and types of questions

Experiment 3 investigates whether, compared to concrete sentences, 
abstract sentences evoke more interest in internal processes and causal 
mechanisms than spatial and temporal specifications. We hypothesized 
that participants judge as more plausible follow-ups for abstract sen
tences “why” and “who” questions (i.e., causal questions) compared to 
“where” and “when” questions (i.e., spatio-temporal questions), and the 
opposite for concrete sentences. We also expected a difference in RTs for 
abstract and concrete sentences as a function of the type of follow-up.

5.1. Methods

5.1.1. Participants
Twenty-seven Italian speakers were recruited at the University of 

Bologna (22 females, 1 “other”; M age = 21.81; SD = 2.77, age range =
18–28).

5.1.2. Materials, design, and procedure
The procedure, design, and data analysis were identical to those of 

Experiment 1 and 2. Materials were also identical, except for the follow- 
up sentences for which we selected the most frequently produced 
questions related to spatio-temporal and causal–agent issues from Vil
lani et al. (2022), i.e., “where?/when?” and “why/for whom?”, 
respectively.

5.2. Results

We removed 2.75 % of datapoints (n = 125) for further analyses.

5.2.1. Plausibility judgments
We found a significant main effect of Category, χ2(1) = 14.79, p <

.0001, Type of Follow-up, χ2 (1) = 123.05, p < .0001, and a significant 
interaction between Category and Type of Follow-up, χ2 (1) = 60.78, p 
< .0001, b = 1.06, 95 % CI [0.79, 1.33]. Post-hoc contrasts showed that 
participants judged as more plausible abstract sentences when they were 
paired with spatio-temporal follow-ups compared to when they were 

Fig. 6. Log-transformed Response Times for abstract and concrete sentences as a function of follow-ups. Raw data in the background are aggregated over 
participants.
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paired with causal follow-ups, z = 3.180, p = .001, and the same was 
true for concrete sentences, z = 13.189, p < .0001. We also found that 
abstract–spatiotemporal pairings were judged as less plausible than 
concrete–spatiotemporal pairings, z = − 6.686, p < .0001. There was 
instead no difference within causal follow-ups across types of sentences, 
z = − 1.088, p = .27 (see Fig. 7).

5.2.2. Response times
Plausible. We found a significant main effect of Category, F(1, 

39.28) = 13.72, p = .006, showing that concrete sentences were 
responded to faster than abstract sentences (M concrete = 956.25 ms; SD 
= 340.13; M abstract = 994.64 ms; SD = 376.94), and a significant main 
effect of Type of Follow-up, F(1, 2579.06) = 32.55, p <. 0001, showing 
that overall participants were faster with spatio-temporal follow-ups (M 
= 949.24 ms; SD = 341.86) compared to causal follow-ups (M =
1004.37 ms; SD = 374.23). The two-way interaction did not reach sig
nificance, p = .095.

Implausible. We found a significant main effect of Type of Follow- 
up, F(1, 1675.18) = 4.27, p = .038, and a significant interaction be
tween Category and Type of Follow-up, F(1, 1669.74) = 9.01, p = .002, 
b = 0.09, 95 % CI [0.03, 0.15]. No other main effect reached signifi
cance, Category p = .173. Post-hoc contrasts showed that participants 
were faster to judge as not plausible concrete sentences when they were 
paired with causal follow-ups compared to when they were paired with 
spatio-temporal follow-ups, t(1591) = 3.176, p = .001. There was 
instead no difference within abstract sentences, t(1730) = 0.738, p =
.460. We also found that spatio-temporal follow-ups were responded to 
faster when they were paired with abstract sentences compared to when 
they were paired with concrete sentences, t(148.6) = − 2.660, p = .008. 
There was instead no difference within causal follow-ups across types of 
sentences, t(69.5) = 0.825, p = .412. (see Fig. 8).

5.3. Discussion

Overall, contrary to our predictions, both abstract–spatio-temporal 
pairings and concrete–spatio-temporal pairings were always judged as 
being more plausible than abstract–causal and concrete–causal pair
ings—suggesting spatio-temporal follow-ups are generally considered 
more plausible linguistic continuers than causal/agent follow-ups, 
regardless of the sentence abstractness. This was also confirmed by 
faster RTs for plausible answers to spatio-temporal follow-ups. However, 
while there was no difference in plausibility judgments within causal/ 
agent follow-ups across abstract and concrete sentences, spatio- 
temporal follow-ups were instead judged as more plausible for con
crete sentences than for abstract sentences. Consistently, participants 

were faster in judging as not plausible concrete sentences when they 
were followed by causal expressions (vs spatio-temporal expressions), 
and faster in judging abstract sentences as being not plausible when they 
were followed by spatio-temporal follow-ups compared with concrete 
sentences followed by spatio-temporal expressions.

6. Ratings

To probe more explicitly whether abstract sentences elicit more 
uncertainty and need of others compared to concrete sentences, at the 
end of each experimental session we asked participants to provide rat
ings on three semantic dimensions targeting these constructs. Specif
ically, each sentence was rated by participants on 7-point Likert scales in 
terms of Confidence, Experts Need, and Social Metacognition. Confi
dence is defined as the degree of confidence participants have in un
derstanding the meaning of the concept (e.g., Mazzuca et al., 2022), and 
was operationalised as follows: “How confident are you in your under
standing of the sentence?” (1 = not at all; 7 = very much); Experts Need 
quantifies how much participants perceive the need to rely on experts 
for understanding the meaning of a concept (see also Falcinelli, Fini, 
Mazzuca, & Borghi, 2024 where this is called Expert Social Metacog
nition), and was operationalised as follows: “How much would you have 
relied on experts’ knowledge to understand the sentence?” (1 = not at 
all; 7 = very much); Social Metacognition is defined as the extent to 
which people rely on other people’s input to understand or co-construct 
the meaning (e.g., Borghi, 2022; Villani et al., 2019), and was oper
ationalised as follows: “How much do you think you need other people’s 
input to understand the sentence?” (1 = not at all; 7 = very much).

We hypothesized that if abstract sentences elicit more social vali
dation than concrete concepts, then across the three experiments par
ticipants should provide lower Confidence rating scores but higher 
Experts Need and Social Metacognition rating scores for abstract sen
tences compared to concrete sentences. Alternatively, ratings for the 
three dimensions should not differ across abstract and concrete 
sentences.

6.1. Methods

All participants from Experiments 1–3 (N = 83) provided their rat
ings for all the target sentences (N = 42, n = 21 abstract; n = 21 con
crete) on Confidence, Experts Need, and Social Metacognition. The order 
of both semantic dimensions and sentences was randomised across 
participants within each experiment. Sentences were presented on a 
computer screen in a separate session implemented on Qualtrics.

Fig. 7. Predicted probabilities of plausibility judgments for abstract and concrete sentences as a function of follow-ups.
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6.1.1. Data analysis
Data were analysed fitting ordinal mixed effects models for each 

semantic dimension using the clmm() function from the “ordinal” R’s 
package (Christensen, 2023). Each model featured rating score as 
dependent variable, Category of the sentence (abstract vs. concrete) as 
fixed factor, and participants and sentences as random intercepts.

6.2. Results

We first report descriptive statistics, and then we turn to the 
description and discussion of each model.

Overall, participants provided higher Confidence scores for concrete 
compared to abstract sentences (M concrete = 5.72; SD = 0.76; M ab
stract = 4.92; SD = 1.48), and higher Experts Need (M abstract = 3.21; 
SD = 2.38; M concrete = 1.77; SD = 1.84) and Social Metacognition 
scores (M abstract = 3.30; SD = 2.40; M concrete = 1.79; SD = 1.87) for 
abstract than concrete sentences (see Fig. 9).

Results from the models confirmed this trend. In fact, concrete sen
tences scored significantly higher on Confidence, b = 1.82, SE = 0.175, z 
= 10.44, p <. 001, and lower on both Experts Need, b = − 2.10, SE =
0.174, z = − 12.06, p <. 001 and Social Metacognition, b = − 2.13, SE =
0.192, z = − 11.07, p <. 001 compared to abstract sentences. This 

Fig. 8. Log-transformed Response Times for abstract and concrete sentences as a function of follow-ups. Raw data in the background are aggregated over 
participants.

Fig. 9. Rating scores for abstract and concrete sentences on Confidence, Experts Need, and Social Metacognition. In the boxplots, red dots indicate mean values, 
black bold horizontal lines the median, and vertical extremes of the boxplots represent minimum and maximum values in the data. The boxes’ length shows the 
interquartile range, with the upper side indicating the 75th percentile and the lower side indicating the 25th percentile. Violins represent the distribution of the data, 
with black dots showing extreme values. (For interpretation of the references to colour in this figure legend, the reader is referred to the web version of this article.)
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suggests, in line with our hypotheses, that abstract sentences elicit more 
need for social validation and interaction compared to concrete sen
tences—for the meaning of which participants feel more confident. 
Importantly, these results complement and extend analogous previous 
findings obtained with single-word ratings (Falcinelli, Fini, Mazzuca, 
Alessandri, et al., 2024; Falcinelli, Fini, Mazzuca, & Borghi, 2024; Fini, 
Era, et al., 2023; Mazzuca et al., 2022; Villani et al., 2019).

7. General discussion

In three preregistered experiments we asked participants to evaluate 
the plausibility of linguistic exchanges referring to concrete and abstract 
concepts. Specifically, we predicted that abstract sentences would be 
evaluated as more plausible with follow-up expressions indicating un
certainty, curiosity, and questions related to causal/agent aspects, while 
concrete sentences would be judged as more plausible with follow-ups 
indicating certainty, willingness to end the conversation, and ques
tions related to spatio-temoporal aspects.

In Experiment 1 we found that abstract concepts are more associated 
with uncertainty than concrete ones. Participants considered uncer
tainty expressions as more plausible when matched with abstract than 
with concrete sentences, and data on RTs consistently showed that 
participants were slower to judge as implausible abstract–uncertainty 
pairings than concrete–uncertainty pairings. Results from Experiment 2 
show that, with pairings involving abstract sentences, people seem to 
think of an interaction that continues. Indeed, with abstract sentences, 
pairings with curiosity follow-ups are evaluated as more plausible and 
processed faster than with concrete sentences, while the opposite is true 
for pairings with end follow-ups. Experiment 3 showed that spatio- 
temporal follow-ups are considered as more plausible with concrete 
than abstract sentences and require more time to be judged as implau
sible when paired with concrete sentences. This indicates that people 
tend to locate concrete concepts spatiotemporally, consistent with the 
fact that their referents are spatially bounded objects or entities. Con
trary to our expectations, we did not find that abstract sentences were 
judged as more plausible with causal follow-ups, suggesting that cau
sality is relevant for both kinds of sentences. We speculate that the 
discrepancy with Villani et al.’s (2022) results on types of questions 
might be due to the difference between the two tasks, with the pro
duction task likely capturing more immediate associations than the 
plausibility task. A further alternative explanation might concern the 
stimuli selection. It is possible that, overall, causal/agent follow-up 
questions were particularly unlikely for both types of sentences, espe
cially those relating to agency (e.g., concrete: “I pet the dog – for whom?”; 
abstract: “I understood the reason – for whom?”, see Table 1, Supple
mentary Materials). In Experiment 1 we also found that participants 
judged certainty expressions equally plausible as follow-ups for abstract 
and concrete sentences, and that overall they were faster to be processed 
compared to uncertainty expressions. While we did not predict such a 
result, this finding is consistent with multiple lines of evidence. First, 
research in conversation analysis suggests that in short and contiguous 
conversational turns like the ones we devised there is a preference for 
‘agreement’ responses (e.g., Sacks, 2020). Second, insights from studies 
concerned with conversation incoherencies consistently show that in 
“casual” conversations (e.g., conversations about cartoons or celebrities) 
people typically do not notice communication problems, both in online 
and in face-to-face interactions (Galantucci, Roberts, & Langstein, 2018; 
Roberts, Langstein, & Galantucci, 2016). More to the point, Galantucci, 
Langstein, Spivack, and Paley (2020) showed that participants are more 
likely to avoid initiating repairs (e.g., asking for clarifications) after 
hearing a non-word when the communication problem is less likely to 
lead to overt consequences (i.e., failing the experimental task). This 
further suggests the emergence of conversation devices can be modu
lated by contextual—or task—constraints. Finally, some accounts of 
language comprehension propose interlocutors create representations 
that are “good enough” for the task to be performed, rather than 

accurate and detailed (Ferreira & Patson, 2007). Typically, the task 
entails the production of a satisfying or appropriate follow-up, rather 
than a proof of accuracy of refinement of understanding. On the whole, 
these observations align with our results, indicating an overall prefer
ence for responses that potentially allow the flow of conversation to run 
smoothly compared to those signalling communication disruptions. 
Interestingly, this tendency seems to be unaffected by sentence 
abstractness.

Finally, data from the plausibility judgment task are complemented 
by a more explicit measure i.e., ratings. We found that when explicitly 
asked to estimate their confidence about their understanding of sen
tences, participants feel less confident with abstract sentences than with 
concrete sentences. Accordingly, they also think they would rely more 
on other people and on experts to grasp the meaning of abstract sen
tences compared to concrete sentences.

From a methodological perspective, our study has some character
istics that are worth mentioning—as they align well with the recent calls 
for a paradigmatic shift advanced by scholars interested in abstractness 
and social interaction (Banks et al., 2023; Borghi et al., 2023). Rather 
than using concrete and abstract words embedded in a single sentence, 
we employed a simulated verbal exchange, albeit only composed of two 
turns. In addition, both target sentences and follow-up expressions were 
derived from a prior linguistic production study (Villani et al., 2022). So, 
while the linguistic exchanges were “simulated” and not drawn from 
interactive corpora, we examined concepts embedded in expressions 
taken from natural linguistic exchanges—thereby enhancing the 
ecological validity of our findings. The natural continuation of this 
pursuit would necessarily aim to strengthen and replicate these findings 
using multimodal interactive corpora of social interactions.

Taken together, our findings are in line with proposals linking ab
stract concepts processing with inner monitoring mechanisms and social 
interactions (Andrade-Lotero, Ortiz-Duque, Velasco-García, & Gold
stone, 2023; Binder et al., 2005; Fernyhough & Borghi, 2023; Olsen & 
Tylén, 2023; Rączaszek-Leonardi & Zubek, 2023; Shea, 2018). Indeed, 
findings from both Experiment 1 and the sentences rating task are in line 
with single words rating results that show people typically feel less 
confident, and more uncertain about the meaning of abstract words 
(Fini, Era, et al., 2023; Mazzuca et al., 2022). This possibly leads 
speakers to cling to social interactions of various kinds, spanning from 
the reliance on others to the deference to experts in the case of more 
complex abstract meanings (Falcinelli, Fini, Mazzuca, & Borghi, 2024; 
Mazzuca et al., 2022; Villani et al., 2019). Results from Experiment 2 
shed a different light on the relationship between abstractness and so
ciality. In fact, our findings indicate that, in conversations involving 
abstract concepts, people are more willing to engage in longer and more 
in-depth interactions. This is consistent with proposals suggesting that 
abstract concepts might be more variable across individuals and cultures 
(Borghi & Mazzuca, 2023; Wang & Bi, 2021), and their meaning is more 
likely to be the remit of negotiations and be co-constructed in online 
interactions by speakers (Borghi, 2022; Fini, Era, et al., 2023; Mazzuca 
& Santarelli, 2023). So, people might need longer and more thorough 
interactions to reach a conversational common ground when dealing 
with abstract topics (see also Gandolfi et al., 2023). It is also worth 
noting that, while the literature on context availability consistently 
showed that abstract concepts typically require more contextual infor
mation than concrete concepts (Schwanenflugel & Stowe, 1989; 
Schwanenflugel et al., 1992)—hence possibly eliciting more ques
tions—here we focus on a different aspect, i.e., the type of questions and 
follow-up expressions associated with more abstract sentences. We 
found that, all things being equal, abstract sentences are linked with 
uncertainty and spark people’s interest more than concrete sentences.

Our results are also relevant for research on interactive repairs, as 
they extend its scope to the relation between conversational devices and 
abstractness. In fact, even though our operationalisations are not 
completely overlapping with those proposed in the literature (e.g., 
Dingemanse & Enfield, 2024), they might still offer interesting insights 
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for this research domain. Roughly speaking, our data suggest more ab
stract sentences are associated with open requests (e.g., “What do you 
mean?”; “Tell me more”), whereas our experimental design did not 
allow us disentangle the impact of abstractness on restricted reques
ts—as both abstract and concrete sentences were paired with these 
conversational devices, which only differed for the type of semantic 
information they conveyed (causal/agent vs. spatio-temporal). As for 
backchannels, the implementation of our study prevents us from 
drawing any meaningful conclusions. Here, expressions often identified 
as backchannels like “ok” were used as a single conversational turn in a 
simulated two-turn conversation rather than being embedded in a real, 
interactive linguistic exchange. This aspect intrinsically obscured the 
feedback and monitoring function that backchannels are thought to 
have in interactions (Dideriksen, Fusaroli, Tylén, Dingemanse, & 
Christiansen, 2019). Importantly, these follow-ups were previously 
selected from a norming study as they clearly manifested the willingness 
to end a conversation. While this was beyond the aims of our study, we 
believe future research may deepen the intersection between abstract
ness and conversational devices with a more balanced and tailored 
design.

On top of all that, these findings conceptually replicate and extend 
with a novel task the results of a production task (Villani et al., 2022). In 
line with the increasingly growing awareness of reproducibility issues in 
psychological science (Open Science Collaboration, 2015; Youyou, 
Yang, & Uzzi, 2023), we sought to increase the confirmatory power of 
our replication by introducing differences in materials that would have 
made it possible to generalise our underlying hypothesis to a different 
domain (i.e., conversations). In other words, we aimed at implementing 
a conceptual replication that, in Schmidt’s (2009) words “[…] reaches 
further than a direct one. The successful replication of a hypothesis 
validates this hypothesis but it also corroborates the theory behind it. 
[…] While a direct replication is able to produce facts a conceptual 
replication may produce understanding. […]. The function of a concep
tual replication is not only to confirm facts but also to assist in devel
oping models and theories of the world” (p. 18).

Nevertheless, this study is not without limitations. For instance, we 
focused on differences between concrete and abstract concepts, yet 
many scholars emphasise the importance of examining various types of 
concrete and abstract concepts (Conca et al., 2021; Desai, Reilly, & van 
Dam, 2018; Persichetti, Shao, Denning, Gotts, & Martin, 2024). 
Although we controlled this aspect in the stimuli selection using 
different kinds of abstract and concrete concepts, we did not take this 
into account for the present analyses. Thus, future studies might be 
planned to specifically investigate fine-grained differences in plausibil
ity judgments using different types of concrete and abstract concepts. 
Another potential limitation is that we did not consider the hierarchical 
level of concepts (i.e., their specificity, Bolognesi & Caselli, 2023; Villani 
et al., 2024), although an ongoing study is currently addressing this 
aspect.

Finally, while we leveraged on two short simulated conversation 
turns, future studies should expand the investigation of abstractness and 
conversation dynamics using real and longer conversations. In keeping 
with research underlining the entwinement between abstractness and 
social interaction and negotiation (Borghi, 2022, 2023; Falcinelli, Fini, 
Mazzuca, & Borghi, 2024; Mazzuca & Santarelli, 2023), one might 
hypothesise that abstract words in conversations are more often fol
lowed by open requests compared to concrete words, which on the other 
hand would be more often followed by restricted requests. This would 
reflect the relative difficulty of establishing a common ground with 
abstract concepts stemming from their indeterminate and variable 
character. However, based on the literature addressing repair avoidance 
(e.g., Galantucci et al., 2020) one could also expect that in face-to-face 
interactions people might avoid asking for clarifications to get the 
conversation going. This might be especially true for abstract concepts 
embedded in conversations that are not goal-oriented—i.e., where 
agreeing on what nuance of “freedom” the speakers are talking about is 

not essential. Last, naturally occurring conversations would be the 
perfect setting to test predictions on the impact of abstractness on lin
guistic alignment (Pickering & Garrod, 2004). We might expect syn
tactic and semantic structures to align more across interlocutors in more 
abstract conversations compared to more concrete ones (Gandolfi et al., 
2023), as speakers strain to reach a common ground. Conversely, some 
studies suggest linguistic diversity fosters abstract problem solving 
(Tylén, Fusaroli, Østergaard, Smith, & Arnoldi, 2023). So, speakers 
might employ different syntactic structures or lexical items in 
disagreement or miscommunication situations, to aid the intelligibility 
of the conversation, thereby reducing linguistic alignment.

To sum up, the implications of our results are multilayered, spanning 
from research on concepts in general—and abstractness in partic
ular—to studies on dialogue (Pickering & Garrod, 2021) and conversa
tional devices (Dingemanse & Enfield, 2024). Indeed, overall, we found 
that when conversational topics are more abstract people judge them as 
requiring more effort to align with the interlocutor compared with 
concrete conversational topics. Operationally, this effort in reaching 
alignment is revealed in the higher uncertainty of follow-ups associated 
with abstract sentences and increased willingness to continue the con
versation (curiosity) with pairings including abstract sentences. Hence, 
our results contribute to the existing literature on dialogue and 
conversational devices, showing that the concreteness ~ abstractness of 
the topic might differentially modulate the conversational dynamics 
(Gandolfi et al., 2023).
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