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ABSTRACT
Concreteness, imageability or emotional valence are known to determine
performance in different psycholinguistic tasks. Yet, existing databases for
these psycholinguistic parameters in the French language are limited and
the difference between imageability and concreteness is often neglected.
The present work extends existing database by providing imageability,
concreteness and emotional valence values for 177 nouns and 165 verbs.
Data were collected from 258 native French speakers from France and
Belgium. We provide mean imageability, concreteness and emotional
valence values, as well as inter-rater reliability values for each value and
stimulus. The database is available on https://osf.io/453ft/.
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Une base de données distinguant concrétude, imageabilité et
valence émotionnelle pour des noms et des verbes en français

RÉSUMÉ
La concrétude, l’imageabilité ou la valence émotionnelle sont connues pour influencer la
performance dans différentes tâches psycholinguistiques. Pourtant, les bases de données
existantes pour ces paramètres psycholinguistiques en langue française sont limitées et la
différence entre l’imageabilité et la concrétude est souvent négligée. Le présent travail étend
les bases de données existantes en fournissant des valeurs d’imageabilité, de concrétude et
de valence émotionnelle pour 177 noms et 165 verbes. Les données ont été collectées auprès
de 258 locuteurs français natifs de France et de Belgique. Nous fournissons les valeurs
moyennes d’imageabilité, de concrétude et de valence émotionnelle, ainsi que les valeurs de
fiabilité inter-juges pour chaque valeur et stimulus. La base de données est disponible sur
https://osf.io/453ft/.

Mots-clés : concrétude, imageabilité, valence émotionnelle, normes, verbes

INTRODUCTION

Psycholinguistic variables such as concreteness, imageability or emo-
tional valence are known to influence processing of verbal stimuli in many
different cognitive tasks (Rofes et al., 2018). Concreteness refers to the
perceptual semantic dimension(s) associated with a word/concept1, such
as its associated visual, auditory, tactile, motor, olfactory or gustative fea-
tures (Bonin et al., 2018). For example, “cat”, as opposed to “freedom”,
is a highly concrete word as it refers to a concept associated with vivid
sensory characteristics (visual: the color of the fur, the size and shape of
the animal; auditory: the sounds it emits; tactile; what it feels like when
we touch/caress a cat). Imageability is often considered to be a sub-
dimension of concreteness referring to the ease with which a mental
(often visual) image can be formed for a word/concept (Desrochers &
Thompson, 2009; Thomas, 2014). Emotional valence refers to the emotio-
nal characteristics associated with a word/concept, which are often quali-
fied as positive vs. negative emotional features, that is, their degree of
pleasantness (Bonin et al., 2003; Bradley & Lang, 1999b, 1999a; Lang et al.,
1997). Among these three variables, the existing French databases lack
information about specific item categories, especially verbs, and ratings

1 It is also noteworthy to underline that in psycholinguistics, a word refers to a unit of language that carries
meaning. In our example, "cat" is a word that refers to a specific type of animal – thus, when using the word
“cat”, we directly refer to its referent.
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for the different variables lack uniformization in terms of type of rating
scales. Therefore, the present study provides normative data for concrete-
ness, imageability and emotional valence values for a selection of nouns
and verbs.

Concreteness

In psychological studies, the processing of concrete words leads to
faster response times or/and less errors as compared to abstract words
(Bonin et al., 2018). Advantages for processing concrete words have been
observed in many different cognitive domains such as declarative long-
term memory (Paivio, 1971), oral and written language (Roxbury et al.,
2014), working memory (Walker & Hulme, 1999; van Schie et al., 2005)
language comprehension (for a review, see Fischer & Zwaan, 2008) and
episodic memory (Jessen et al., 2000; Sadoski, 2009). For instance, res-
ponses to concrete words in lexical decision tasks are characterized by
faster reaction times and higher accuracy compared to responses to abs-
tract words (van Schie et al., 2005). This effect is stable across the develop-
mental lifespan (Roxbury et al., 2016) and can be particularly marked in
case of patients with acquired or progressive language impairment (Jeffe-
ries et al., 2007; Sandberg & Kiran, 2014), with sometimes reversed
concreteness effects in patients with a specific loss of perceptual semantic
features such as in fluent primary progressive aphasia (semantic demen-
tia) (Breedin et al., 1994; Jefferies et al., 2009).

Paivio (1991, 2010, 2013) explained the concreteness effect via a dual
coding hypothesis. Concrete concepts would benefit from dual coding as
they can be processed through both verbal and visual modalities. At the
opposite, abstract concepts can be processed only through verbal coding.
This account suggests that concreteness has an effect on cognitive proces-
sing because concrete concepts are more easily and vividly represented in
the mind compared to abstract concepts. Later, the field of embodied and
grounded cognition, proposed by Barsalou (1999, 2008) suggested that
cognitive processes are fundamentally grounded in sensorimotor informa-
tion. This theory posits that our conceptual understanding of the world
is closely tied to our bodily experiences and interactions with the environ-
ment. The two frameworks are not exclusive and can be considered as
complementary as Paivio’s works emphasis that mental representation
can take various forms, with some of these forms (i.e., mental image)
relying on experience-based sensory representations.
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Norms for the concreteness dimension have been provided in a relati-
vely extensive manner for words of the English language, although the
norms are often restricted to nouns (see for example Coltheart, 1981)
(but see, for verbs, Klee & Legge, 1976; see also Palazova et al., 2013, for
German verbs and Tsai et al., 2009, for Chinese verbs). In French, avai-
lable concreteness ratings are limited to nouns (Bonin et al., 2003 and
2018, for 866 nouns and 1659 nouns, respectively).

Imageability

Like the concreteness effect, the imageability effect is characterized by
faster and more accurate processing for words/concepts associated with
high imageability values, and this across the same cognitive domains as
the concreteness effect (oral and written language, Coltheart et al., 1988,
Ferrand et al., 2011, Majerus et al., 2002; working memory, Kowialiew-
ski & Majerus, 2018, 2020; episodic memory, Burger et al., 2017). For
example, higher immediate recall performance was observed for lists of
high vs low imageability words in a verbal working memory paradigm by
Kowialiewski and Majerus (2020). Because imageability and concreteness
may give rise to quasi-perceptual experiences (Thomas, 2014), they are
likely to influence cognitive functioning according to this field of research
(memory embodiement: de Vega et al., 2021; Dutriaux et al., 2019; lan-
guage functioning Bidet-Ildei & Toussaint, 2015).

While imageability could be considered as a sub-dimension of the
concreteness effect and explains an important part of this effect (Kousta
et al., 2011; Reilly & Kean, 2007), it is important to distinguish both
variables as words can be matched for imageability and yet differ for
concreteness(for example, “bread” and “stone” may both be highly ima-
geable but they will differ regarding other concrete dimensions such as
olfactory, gustative and tactile features associated with the word). Concre-
teness is indeed often considered to refer to different sensory dimensions
and, contrary to a frequent usage of the ‘imageability’ variable, is not
restricted to the visual dimension. (Brysbaert et al., 2014; Lynott &
Connell, 2009; Paivio et al., 1968)

Some studies tried to dissociate imageability and concreteness dimen-
sions in a more formal manner. Richardson (1976) used a latent variable
approach to examine whether concreteness and imageability load on the
same latent variable or if they represent two different constructs. He sug-
gested that imageability and concreteness are theoretically and experimen-
tally different constructs, despite their high correlation. More recently,
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Khanna and Cortese (2021), noted that imageability has a stronger effect
on recognition memory task than concreteness. The authors used imagea-
bility, concreteness, perceptual strength, and action strength ratings to
predict reading performance, recognition memory and lexical perfor-
mances. They showed that imageability was the best predictor among
the different investigated variables. As for concreteness, there are several
important databases of imageability rating for the English language, both
for noun and verb stimuli (Chiarello et al., 1999; Cortese & Fugett, 2004;
Davies et al., 2016; Stadthagen-Gonzalez & Davis, 2006). In French, there
are a number of databases for imageability ratings. Content et al. (1990)
reported in their BRULEX database 1086 imageability values for nouns
initially determined by Hogenraad and Orianne (1981). Bonin et al.
(2011) collected imageability data for 1493 nouns, Ballot et al. (2022) for
1286 nouns and Desrochers and Thompson (2009) for 3600 nouns, each
study using a 7-point scale. Recently, Ballot et al. (2022) provided imagea-
bility ratings for words from various grammatical categories (i.e., 50.5%
nouns, 13.2% adjectives, 36.1% verbs, 0.2% adverbs). Only Bonin et al.
(2003) reported values for both imageability and concreteness for 866
nouns, using a 5-point rating scale. However, verbs are also strongly affec-
ted by imageability processes, as a function of the extent to which verbs
evoke sensory and perceptual experiences that can be easily imagined or
more abstract actions. For example, the verb “to run” is more imageable
than the verb “to think” because it evokes a more vivid and concrete
sensory experience that can be easily imagined. Therefore, our aim was
to complete and extend the available databases, especially with regards to
verbs where the imageability dimension could be particularly determining
(e.g., action verbs vs. other categories of verbs).

Emotional valence (EV)

Emotional valence, like concreteness and imageability, represents a
semantic feature of a word/referent and provides information about its
emotional polarity in this specific study. In general, words with strong
positive or negative emotional valence can be considered to have a richer
semantic representation compared to words with neutral emotional
valence due to their added emotional semantic features. The effect of
emotional valence of verbal stimuli on cognitive tasks is more complex
than the effect of concreteness and imageability given that emotional
valence does not only differ in polarity (positive-negative) but also in
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arousal (high-low; see also Note 1 in the Methodology section). Note that
we limit our discussion here only on the immediate impact of the emotio-
nal valence of a word on a cognitive/psycholinguistic task, and we do not
consider the situation of emotional induction where sets of emotional
stimuli are used to manipulate the emotional mood of participants in an
experiment. While both positive and negative valence can have an effect
on processing words in oral and written language processing (Briesemei-
ster et al., 2011), episodic memory (Comblain et al., 2004; D’Argem-
beau & Van der Linden, 2005; Kensinger & Corkin, 2003; Thomas, 2006)
or working memory (Ferré, 2002; Lindström & Bohlin, 2011; Majerus &
D’Argembeau, 2011), the directionality of this effect still remains poorly
understood. Positive and negative words often lead to facilitated and more
accurate processing, relative to neutral words, but no effect or a reversed
effect have also been reported (e.g., Kensinger & Corkin 2003; Majerus &
D’Argembeau, 2011; Garrison & Schmeichel 2019). For example, Majerus
and D’Argembeau (2011) showed better memory recall performance for
word lists with emotional content compared to word lists with neutral
content, indicating a strong impact of emotional valence on pure list
recall. However, when lists were mixed (i.e., neutral and positive/nega-
tive), the list with the least emotional items were best recalled. This is
likely due to the additional interaction between emotional semantic fea-
tures and attentional processes. Emotional stimuli are preferentially cap-
tured by the attentional focus, leading to facilitated or decreased
performance depending on the amount of emotional stimuli to be proces-
sed and the nature of attentional control processes required by the specific
task (see Majerus & D’Argembeau, 2011, for a theoretical discussion and
model of the interactions between semantics, attentional control and
working memory processes). Other authors have suggested that emotional
effects may vary according to the categorical vs. continuous manner in
which emotional valence is manipulated, and this more specifically in the
context of lexical decision tasks (Briesemeister et al., 2011; Estes &
Adelman, 2008; Larsen et al., 2008). In sum, emotional valence is associa-
ted with complex effects in cognitive tasks which are not yet fully under-
stood and hence is an important variable to control.

Regarding databases focusing specifically on emotional valence (and
not on other emotional dimensions such as arousal, type of emotion), a
number of databases for word stimuli exist in different languages (see
Hinojosa et al., 2016, for a recent synopsis). For the French language, we
can cite the databases proposed by Bertels et al. (2009), Gilet et al. (2012),
Monnier et Syssau (2014), Syssau et Monnier (2009), Bonin et al. (2003),
Syssau et Font (2005) and Gobin et al. (2017). These databases mainly
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focus on nouns and none of them controls for other associated dimen-
sions such as imageability or concreteness. These variables can have
shared effects as demonstrated by Ballot et al. (2022) in which emotional
words were estimated as more imageable than neutral words or in Bonin
et al. (2018) where emotional valence and concreteness were positively
correlated.

The present study

This study aims at extending existing databases for concreteness, ima-
geability and emotional valence2 ratings of French words, by providing
scores for the three dimensions at the same time and by including not
only nouns but also verbs. Existing databases in French are particularly
poor regarding ratings for these three dimensions for verb stimuli and/or
do not consider all of these three dimensions at the same time. Imageabi-
lity, concreteness and emotional valence ratings may be particularly rele-
vant for verbs as one of the main function of verbs is to describe actions,
actions being defined by rich sensory-motor experiences and associated
emotional consequences (e.g., to punch vs. to caress). We report rating
scores for 342 items including 165 verbs and 177 nouns, respectively
representing 48.2% and 51.8% of the material. All items were evaluated
for emotional valence, concreteness and imageability, but by separate
groups of raters so that the ratings for one dimension were not influence
by the rating for the other dimension (Moors et al., 2013).

METHOD

Participants

We randomly recruited participants via social network platforms and
university-based communication platforms to obtain a representative
sample of the young adult general population. There was a total of 258

2 This study was conducted during the first year of the Covid-19 pandemic, potentially associated with a
globally increased arousal level in participants that may have led to exaggerated estimations of arousal levels
of specific words. Since the goal of this study was to collect generally representative, normative data, we chose
not to ask participants to rate arousal levels associated with the items.
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participants with 86 participants for the rating of each of the three dimen-
sions. All participants were native French speakers from either Belgium
(Concreteness: N = 44; Imageability: N = 32; Emotional Valence: N = 39)
or France (Concreteness: N = 42; Imageability: N = 52 + 2 both French &
Belgian; Emotional Valence: N = 47). Demographic information for each
participant group is given in Table I. The ethical committee of the Faculty
of Psychology, Speech and Language Pathology and Educational Sciences
at the University of Liège had approved this study (file number 1779-46),
following Helsinki declaration. A secure online questionnaire platform
developed and hosted by our Faculty was used for data collection, and
no other specific online software were used to retrieve participants res-
ponses. All participants electronically signed a consent form before star-
ting the questionnaire and anonymized data were collected.

Table 1. Demographic Characteristics of the Participants
Tableau 1. Caractéristiques Démographiques des Participants

Concreteness Emotional valence
Imageability group

group group

Mean age in years
(standard 26 (11) 25 (7) 23 (7)
deviation)

Men = 19
Men = 23 Men = 28

Sex Women = 66
Women = 63 Women = 58

Other = 1

Mean number of
years of education

15 (2) 15 (3) 14 (2)
(standard
deviation)

Material

The general psycholinguistic characteristics of the nouns and verbs
(including pronominal and non-pronominal verb forms) selected are pre-
sented in Table II and in Appendix 2. These verbs were chosen from the
PLAViMoP database of human action displays (Decatoire et al., 2019)
and the nouns were chosen to match the verbs in terms of word length
and lexical frequency range. The stimuli we selected stemmed from nouns
and verbs already used in existing tasks (for the nouns, Attout et al., 2022;
for the verbs Villatte et al., 2022) and planned to be used in future studies
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(see Grégoire, C., & Majerus, S. (2024) from https://osf.io/x4eha/, and
Grégoire et al., 2024). The verbs further corresponded to videos of actions
stored in a free online database and frequently used as material in the
studies by the authors – https://plavimop.prd.fr/index.php/en/.

N-Letters N-Syllabes Freq films

V N V N V N

Mean 7,09 6,20 2,44 1,88 27,61 50,96

Std.
1,27 1,80 0,66 0,84 50,35 93,02

Deviation

Minimum 4,00 3,00 1,00 1,00 0,01 0,20

Maximum 11,00 13,00 4,00 5,00 345,68 570,30

Note. V = verbs; N = nouns; N-Letters = Number of letters; N-Syllables = Number
of syllables; Freq Films = frequency of the word according to the subtitle corpus (per
million occurrences), from Lexique.org (New et al., 2001, 2004). 23 values are missing
for the verbs as it corresponds to pronominal verbs

Procedure

Each participant launched an online questionnaire from their own
computer at a time of their choosing and could take part in only one
questionnaire. The order of the words within the questionnaires was ran-
domized between group of participants. Answers were given using 5-point
assessment placed below each item to be assessed. The 5-point Likert
scales were chosen to be consistent with previous studies (Alario &
Ferrand, 1999; Bonin et al., 2003, 2018). Specific instructions and
examples were given for each questionnaire (see Appendix 1 for the origi-
nal instructions and their translation).

For the assessment of concreteness, participants were asked to rate the
degree of concreteness of the items on a scale ranging from not concrete
to very concrete, using a 5-point scale: 1 = not concrete; 2 = not very
concrete; 3 = moderately concrete; 4 = somewhat concrete; 5 = strongly
concrete. In order to guarantee a good understanding of the instructions,
participants were provided the following instructions and examples: Think
for example of the word “cat”. This word will probably seem very concrete
to you quickly, so it will get a high concreteness score. On the other hand,
the word “loyalty” will not seem very concrete and will get a low concreteness
score. In the same way, the verb “to cook” designates an action that will
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undoubtedly seem concrete to you, whereas the verb “to think” will undoub-
tedly seem to designate a less concrete action. In addition, to avoid any
confusion, we also specified the participant to be careful and to make
sure they rated the concreteness of the items: Be careful, it is not about
the image you have of the words, but about how well they represent a
concrete concept.

For the assessment of imageability, participants were asked to score
the imageability dimension of the 342 items by using a 5-point scale
ranging from 1 = not/very poorly imageable; 2 = poorly imageable;
3 = moderately imageable; 4 = well imageable; to 5 = strongly imageable.
The following instructions/examples were provided: Think of the word
“cat” for example. You can probably form a mental image corresponding to
this word in an easy and quick manner. The word cat will therefore get a
high imageability score (5 = strongly imageable). On the other hand, you
will find it probably be more difficult and time-consuming to form a mental
image corresponding to the word “loyalty”. Therefore, this word will get a
low imageability score (1 = not/very poorly imageable). In the same way,
the verb “to cook” refers to an action that you will probably find easy and
quick to mentally visualize. Conversely, the verb “to think” will probably
elicit an image only with some difficulty.

For the assessment of emotional valence, participants were asked to
determine whether the items present were pleasant or not by using a 5-
point scale ranging from 1 = very negative; 2 = somewhat negative;
3 = neutral; 4 = somewhat positive; to 5 = very positive. The following
instructions/examples were provided: Think about the word “charity”. This
word will probably sound very positive to you, and will get a score of “5,
very positive”. On the other hand, the word “table” might seem neutral and
get a score of “3, neutral” while the word “betrayal” might get a score of “1,
very negative”. Similarly, a verb like “to offer” will probably sound very
positive. Other verbs, such as “to sit down”, might seem more neutral, whiles
still other verbs, such as “to betray”, might seem very negative. Moreover,
we also wanted to make sure that participants were rating emotional
valence and no other dimensions, by adding: It is not the image you have
of these nouns and verbs you should assess, but the emotional value you
attribute to them.

As already noted, in the given examples, as well in all other examples
mentioned in our manuscript, when we mention the label ‘word’, it refers
to its referent. This was done to make the instructions simple and easy-
to-follow for the participants. Making a distinction between a word and
its referent in the instructions could have added unnecessary complexity.
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For all three questionnaires, participants were instructed to evaluate
the items by using the entire scale. Participants had the possibility to stop
the questionnaire whenever they wanted but only full data sets were retai-
ned for analysis. The questionnaire started with the display of the general
instructions along with the consent form, and demographic information
were then collected on a second page. On the third page, detailed instruc-
tions and examples were displayed, followed by the stimuli to be assessed.
Verbs and nouns were on different assessment blocks, organized
vertically.

RESULTS

Reliability and concurrent validity

Reliability was assessed with intraclass correlations coefficients with
both participants and items as random factors (Shrout & Fleiss, 1979).
To examine the validity of our ratings, we correlated the scores obtained
with those of previous studies (for shared stimuli) using Spearman corre-
lation tests. Intraclass correlations coefficients were calculated using JASP
0.16.0.0 for concreteness, imageability, and emotional valence. These ana-
lyses confirmed high agreement (Koo & Li, 2016) between the 86 raters,
with kappa r = .97 for concreteness, kappa = .98 for imageability, and
kappa r = .98 for emotional valence. To examine the concurrent validity
of our database, between-database Spearman correlations were conducted
for mean concreteness, imageability, or emotional valence ratings for
stimuli shared with other databases which also used a 5-point rating scale.
For concreteness, our database shared 77 words in common with Bonin
et al. (2018) and 83 words in common with Bonin et al. (2003). Strong
positive correlations were observed with Bonin et al. (2018) (r = .88) and
Bonin et al. (2003) (r = .75). Concerning imageability, our database
shared 83 words with Bonin et al. (2003), leading also to a strong positive
correlation r = .78. For emotional valence, our database shared 96 items
in common with Syssau and Font (2005), 83 in common with Bonin
et al. (2003) and 77 in common with Bonin et al. (2018). Strong positive
correlations were found with the three datasets (r = .89, r = .83, and
r = .90, respectively). All these correlations are significant at p < .001.
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Ratings of the different variables

The database is freely accessible at https://osf.io/453ft/ as fully sear-
chable.xls and .csv files (Grégoire et al., 2023). It contains the 342 French
items in alphabetical order, as a function of grammatical class, together
with their English translation as well as the means, standard deviations,
and intra-class correlation coefficients, separately for concreteness, ima-
geability and emotional valence values. For ease of use, we have also
included already existing information about lexical frequency (freqfilm),
number of letters and number of syllables, taken from Lexique 3.83 (New
et al., 2001, 2004).

Descriptive statistics for the ratings of emotional valence, imageability
and concreteness are presented in Table III. Figure 1 shows the distribu-
tions of the ratings. For concreteness and imageability values, distribu-
tions appeared to be skewed to the right and the kurtosis estimates were
positive (i.e., a leptokurtic distribution), indicating an overrepresentation
of highly concrete (similar to Bonin et al. 2003, 2018) and imageable
items. Regarding emotional valence, the distribution appeared to be less
skewed and to follow a mesokurtic normal distribution, indicating that
most items were rated as neutral in line with Bonin et al. (2003) who also
showed that emotional valence values were centered on the neutral mid-
point.

Table 3. General Statistical Characteristics of the Imageability, Concreteness and
Emotional Valence Ratings
Tableau 3. Caractéristiques Statistiques Générales des Évaluations pour l’Imagea-
bilité, la Concrétude, et la Valence Émotionnelle

Imageability Concreteness Emotional Valence

V N V N V N

N 165 177 165 177 165 177

Mean 4.014 4.205 4.171 4.244 3.095 3.205

Std. Deviation 0.859 0.867 0.643 0.675 0.724 0.615

- - - -
Skewness -0.332 -0.921

1.177 1.191 1.205 1.173

Kurtosis 0.293 0.105 0.535 0.203 0.314 1.897

Minimum 1.682 1.744 2.279 2.442 1.233 1.105

Maximum 4.906 4.976 4.953 4.907 4.860 4.547

Note. V = verbs; N = nouns.
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Figure 1. Distribution of the ratings for Concreteness, Imageability, and Emotional
Valence
Distribution des Evaluations pour la Concrétude, l’Imageabilité et la Valence Emo-
tionnelle

Correlations between variables

Next, we examined the interrelations between the three variables.
Tables IV and V and Figure 2 show the Spearman correlations between
mean imageability, concreteness and emotional valence values. A highly
positive correlation was observed between imageability and concreteness
rating for both verbs and nouns. These positive correlations are in line
with previous studies (Paivio et al., 1968; Richardson, 1976). On the other
hand, emotional valence ratings correlated only (very) weakly with the
imageability dimension for verbs (p = .037).
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Table 4. Correlations between Imageability, Concreteness and Emotional Valence
for Verbs
Tableau 4. Corrélations entre l’Imageabilité, la Concrétude, et la Valence Emo-
tionnelle des Verbes

Variable Imageability Concreteness Emotional Valence

Imageability —

Concreteness .91*** —

Emotional Valence .16* .14 —

* p < .05, *** p < .001

Table 5. Correlations between Imageability, Concreteness and Emotional Valence
for Nouns
Tableau 5. Corrélation entre l’Imageabilité, la Concrétude, et la Valence Emo-
tionnelle des Noms

Variable Imageability Concreteness Emotional Valence

Imageability —

Concreteness .92 *** —

Emotional Valence .12 .09 —

*** p < .001

DISCUSSION

We collected norms from 342 French nouns and verbs for concrete-
ness, imageability and emotional valence variables from 258 young adult
raters. All ratings were associated with high inter-rater reliability.
Contrary to previous databases, our database is not limited to nouns but
also includes verbs in various forms (including pronominal and non-
pronominal verb forms). Finally, the ratings are based on a larger sample
than most of the samples used in previous French studies when focusing
on the number of participants who rated all the different items. For
example, in Bonin et al. (2021), 31 participants completed one question-
naire/variable; in Bonin et al. (2018), there were between 25 to 33 partici-
pants per questionnaire; in Bonin et al. (2013), 30 participants rated the
items; in Bonin et al. (2005), there were around 25 participants per item;
in Gilet et al. (2012) there were between 19 to 22 participants per age
group for each variable; there were 72 participants per questionnaire in
Desrochers et Thompson (2009), and only one study (Syssau and Font,
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Figure 2. Scatterplots for mean concreteness, imageability and emotional valence
values
Figure 2. Scatterplots (Diagrammes de dispersion) des valeurs moyennes de
Concrétude, d’Imageabilité et de Valence Émotionnelle
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2005) had each item judged by 100 participants. We should however
acknowledge that these studies were able to assess more items overall
(even if by different participants).

In accordance with previous studies (Bonin et al., 2003, 2018 for
French norms), we observed a high positive correlation between concrete-
ness and imageability, for both nouns and verbs. Both dimensions depend
on the sensory experience associated with words, and such a strong corre-
lation may thus not appear surprising. This also raises the questions of
the separability of these two dimensions, which are, at the very least,
strongly overlapping. Dellantonio et al. (2014) suggested that contrary to
concreteness, imageability may rely on proprioceptive, interoceptive or
affective states associated with the words. Imageability would engage both
external (vision, audition) and internal perception (interoception) while
concreteness would only be determined by external perception. A study
on French stimuli (Miceli et al., 2021) collected norms by distinguishing
between external and internal perceptual experiences elicited by a set of
270 words. The study showed that the higher the interoceptive ratings,
the smaller both concreteness and imageability ratings, disconfirming the
proposal of Dellantonio et al. It should however be noted that the study
by Miceli et al. included mostly concrete words, and hence a full assess-
ment of the claim still needs to be undertaken. For this purpose, the
inclusion of verbs could be highly informative. Verbs, and particularly
action verbs, are not only defined by strong sensory-motor experiences
but verb processing may be more self-centered than noun processing and
associated with particularly pronounced interoceptive, aspects. Further-
more, presenting verbs in a first-person format (e.g., I play) versus a third
person format (e.g., he/she plays) may further modulate interoceptive
experiences elicited by verbs (Dellantonio et al., 2014). In the present
study, there appears to be no difference between verbs and nouns in terms
of concreteness, imageability, and emotional valence while other studies
have shown nouns to be more imageable for verbs (Bird et al., 2000;
Simonsen et al., 2013). Again, the role of pronominal versus non-prono-
minal verbs needs to be examined here. In French, verbs can endorse a
reflexive form (e.g., “se lever”, to get up), a reciprocal pronominal form
(e.g, “s’embrasser”, to kiss (each other)), an essential pronominal form
(e.g., “s’évanouir”, to faint) and even idiomatic pronominal form (e.g.,
“se dépêcher”, to hurry up). We could hypothesize that a pronominal
form involves the first-person point of view to a greater extent, leading
to a stronger perceptual experience associated with a verb presented in
its pronominal form, a hypothesis to be tested in future studies.
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Regarding emotional valence, an interesting finding of the present
study is that emotional valence ratings did not correlate with imageability
or concreteness ratings, unlike the results of some previous studies (e.g.,
Bonin et al, 2003; Khanna & Cortese, 2021; Yee, 2017). One may argue
that this situation mirrors the mixed impact of emotional valence overall
on cognitive and psycholinguistic tasks (Delaney-Busch et al., 2016; Ferré
et al., 2015). On the other hand, it should be noted that most of the
material used in this study was associated with neutral emotional valence
values, meaning that only very few words were associated with high emo-
tional valence. This specific situation makes it difficult to draw any strong
conclusions about the lack of association between emotional valence and
concreteness/imageability ratings observed in the present study. We
should note here that the exploration of this association was not the actual
goal of our study, as our study simply aimed at providing a database of
ratings about emotional valence and word imageability/concreteness for
a set of nouns and verbs.

One limitation of this work is that we did not include arousal (i.e.,
activation or alertness that an individual experiences in response to
stimuli or situations). For example, emotionally arousing words or sen-
tences, such as those associated with fear or excitement, can elicit a
heightened state of arousal compared to neutral words or sentences. This
arousal level can affect how individuals process and interpret language. It
would be particularly important to obtain additional normative data on
this specific dimension for verbs given the scarcity of data for this specific
word category. Moreover, perceptual features associated with words could
be assessed in a deeper and more fine-grained manner via a 5-senses
rating procedure (Chedid et al., 2019; Khanna & Cortese, 2021; Lynott &
Connell, 2009; Miceli et al., 2021).

Finally, our normative data for these dimensions will complete the
already existing French databases (see Bertels et al., 2009; Bonin et al.,
2003, 2011, 2018, 2021; Desrochers & Thompson, 2009; Gilet et al., 2012
for different norms and variables) particularly for verb stimuli. Providing
accurate and precise norms for language-specific stimuli is also important
as languages may differ with respect to the semantic richness implied by
specific words. Indeed, perceptual and sensorimotor features associated
with a specific word rely on personal experience which can differ across
different cultures (see, for example, Simonsen et al. (2013) on semantic
specificities of the Norwegian cultural background). Also, Ma et al. (2009)
observed that Chinese verbs were found to be more imageable than
English verbs. In line with the frameworks of Paivio and Barsalou discus-
sed in the Introduction, perceptual and sensorimotor features associated
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with a specific word rely on personal experience which can differ across
different cultures.

In sum, this study presents a database providing concreteness, imagea-
bility and emotional valence ratings for a set of nouns and verbs. This
freely available database should allow researchers to more fully control
the different semantic dimensions associated with verbal material in
cognitive and psycholinguistic experiments. The database currently
includes a relatively limited set of nouns and verbs that can be enlarged
by future studies.
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APPENDICES

APPENDIX 1 – INSTRUCTIONS FOR THE EMOTIONAL VALENCE, CONCRE-

TENESS AND IMAGEABILITY QUESTIONNAIRES

Instructions for the emotional valence questionnaire
Lors de cette étude, il vous sera présenté des mots et des verbes de la

langue française. Nous allons vous demander de juger la valeur émotion-
nelle que vous évoquent ces mots.

Pour ce faire, nous vous demanderons de répondre sur une échelle
allant de 1 à 5:

1 = Très négatif ; 2 = Assez négatif ; 3 = Neutre ; 4 = Assez positif ;
5 = Très positif

N’hésitez pas à utiliser toutes les réponses possibles de l’échelle.
Pensez par exemple au mot « charité ». Ce mot va sans doute vous

sembler très positif, il obtiendra une note de « 5, très positif ». En
revanche, le mot « table » vous semblera peut-être neutre et obtiendra
une note de « 3, neutre » tandis que le mot « trahison » pourrait obtenir
une note de « 1, très négatif ». De même, un verbe comme « offrir » vous
semblera probablement très positif. Un autre comme « s’asseoir » vous
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semblera peut-être plus neutre, tandis qu’un dernier, comme « trahir »
vous semblera très négatif

Attention, il ne s’agit pas de l’image que vous vous faites de ces mots
et verbes, mais d’évaluer quelle valeur émotionnelle vous leurs attribuez.

Pour chaque mot présenté, évaluez son niveau de valeur émotionnelle
en utilisant toute l’échelle.

English translation:
In this study, you will be presented with words and verbs from the French

language. We will ask you to judge the emotional value associated with
these words

To do this, we will ask you to answer on a scale from 1 to 5:
1 = Very negative; 2 = Somewhat negative; 3 = Neutral; 4 = Somewhat

positive; 5 = Very positive
Please consider to use all the possible answers on the scale.
For example, think of the word “charity”. This word will probably sound

very positive to you, you will rate it as “5, very positive”. The word “table”
might seem neutral and it will get a score of “3, neutral” and the word
“treason” might get a score of “1, very negative”. Similarly, a verb like “to
offer” will probably sound very positive. You will probable the “to sit down”
as being more neutral, while “to betray” will be rated as very negative.

Be careful, you should not consider the image you have of these nouns
and verbs, but the level of emotional value you associate to them.

For each word presented, assess its level of emotional value using the
entire scale.

Instructions for the concreteness questionnaire
Lors de cette étude, il vous sera présenté des mots et des verbes de la

langue française. Nous allons vous demander de juger dans quelle mesure
ils vous semblent concrets.

Pour ce faire, nous vous demanderons de répondre sur une échelle
allant de 1 à 5 :

1 = Pas/Très peu concret ; 2 = Peu concret ; 3 = Moyennement
concret ; 4 = Assez bien concret ; 5 = Fortement concret

Mots et verbes diffèrent selon leur niveau d’abstraction. Certains mots
font référence à des objets palpables, des matériaux ou des personnes qui
peuvent être facilement perçus par nos sens. :

Nous pouvons considérer de tels mots comme des mots concrets.
D’autres mots font référence à des concepts abstraits. Ces mots abstraits,
au contraire des mots concrets, ne font donc pas référence aussi aisément
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à des objets palpables, des matériaux ou des personnes qui peuvent être
facilement perçus par nos sens.

De même, certains verbes font référence à des actions concrètes, facile-
ment perceptibles par nos sens, et produisant des conséquences tangibles.
D’autres font références à des activités abstraites, difficilement percep-
tibles lorsqu’elles sont réalisées.

En résumé, mots et verbes varient dans leur capacité à être considérés
comme concrets. Certains nous semblent plus concrets et ce, très rapide-
ment et très spontanément, tandis que d’autres nous évoquent des
concepts plus abstraits, qui nécessitent un certain délai ou, même que
l’on ne peut pas du tout concrétiser.

Les éléments qui vous sembleront très concrets auront un haut score
de concrétude, ceux qui ne vont sembleront pas du tout concret auront
un faible score de concrétude.

Pensez par exemple au mot « chat ». Ce mot va sans doute vous
sembler très concret rapidement, il obtiendra une cote élevée de concré-
tude. En revanche, le mot « loyauté » vous semblera peu concret, il
obtiendra une cote faible de concrétude. De même, le verbe « cuisiner »
désigne une action qui vous paraitra sans doute concrète, alors même que
le verbe « penser » vous semblera sans doute désigner une action moins
concrète.

Attention, il ne s’agit pas de l’image que vous vous faites des mots,
mais d’évaluer à quel point ils représentent un concept concret.

English translation:
In this study, you will be presented with nouns and verbs from the French

language. We ask you to judge to what extent they seem concrete to you.
To do this, we ask you to answer on a scale from 1 to 5:
1 = Not/very little concrete; 2 = Not very concrete; 3 = Moderately

concrete; 4 = Fairly concrete; 5 = Strongly concrete.
Nouns and verbs differ in their level of abstraction. Some nouns refer to

palpable objects, materials, or people, that can be easily perceived by our
senses.:

We can consider such nouns as concrete words. Other nouns refer to
abstract concepts. These abstract nouns, unlike concrete nouns, do not refer
as easily to palpable objects, materials or persons that can be easily perceived
by our senses.

Similarly, some verbs refer to concrete actions, easily perceived by our
senses, and producing tangible consequences. Others refer to abstract activi-
ties that are difficult to perceive when performed.
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In summary, nouns and verbs vary in their level of concreteness. Some
are very quickly and spontaneously identified as being rather concrete, while
others evoke more abstract concepts, for which a concrete representation
cannot be reached or only after a certain amount of time.

The items that seem very concrete will have a high concreteness score,
those that do not seem concrete at all will have a very low concreteness score.

Think for example of the word “cat”. This word will probably quickly
seem very concrete to you, so it will get a high concreteness score. On the
other hand, the word "loyalty" will not seem very concrete, and you will give
it a low concreteness score. In the same way, the verb “to cook” designates
an action that will undoubtedly seem concrete to you, whereas the verb “to
think” will undoubtedly seem to you as designating a less concrete action.

Be careful, you should not consider the image you have of the words, but
the extent to which they seem to represent a concrete concept to you.

Instructions for the imageability questionnaire
Ainsi, les mots et les verbes varient en termes d’imageabilité : Pour

certains d’entre eux il est facile, rapide et spontané de former une image
mentale leur correspondant. D’autre en revanche ne vont évoquer une
image mentale que lentement, difficilement, voire même ne vont pas en
évoquer du tout.

Les mots et verbes qui, pour vous, provoquent l’apparition d’une
image mentale très rapidement et très facilement obtiendront une cote
élevée en valeur d’imagerie ; les mots et verbes qui provoquent l’appari-
tion de cette image avec difficulté ou encore ne provoquent l’apparition
d’aucune image obtiendront une cote faible de valeur d’imagerie.

Ainsi, il pourra être noté selon l’échelle suivante :
1 : Pas/Très peu imageable ; 2 : Peu imageable ; 3 : Moyennement

imageable ; 4 : Assez bien imageable ; 5 : Fortement imageable
Pensez par exemple au mot « chat ». Il est sans doute facile et rapide

pour vous de former une image mentale correspondant à ce mot. En
conséquence, le mot chat obtiendra une note élevée d’imagerie (5 : forte-
ment imageable). En revanche, il vous sera sans doute plus difficile et
long de former une image mentale correspondant au mot « loyauté ». Ce
mot obtiendra donc une faible note d’imagerie (1 : très peu imageable).
De la même façon, le verbe « cuisiner » fait référence à une action qui
vous paraitra sans doute facilement et rapidement imageable. A l’inverse,
le verbe « penser » n’évoquera sans doute une image qu’avec difficulté.
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English translation:
Nouns and verbs vary in terms of imageability: for some of them a mental

image is formed easily, quickly and spontaneously. Others, on the other hand,
will evoke a mental image only slowly, with difficulty, or even not at all.

The nouns and verbs that, for you, generate a mental image very quickly
and very easily will obtain a high imageability rating; the nouns and verbs
that generate a mental image with more difficulty or not at all will obtain a
low imageability rating.

Thus, the word will be scored according to the following scale:
1: Not/Very poorly imageable; 2: Poorly imageable; 3: Moderately ima-

geable; 4: Well imageable; 5: Strongly imageable.
Think of the word “cat” for example. It is probably easy and quick for

you to form a mental image corresponding to this word. As a result, the
word cat will get a high imageability score (5: strongly imageable). On the
other hand, it will probably be more difficult and time-consuming for you
to form a mental image corresponding to the word "loyalty". Therefore, this
word will get a low imageability score (1: Not/Very poorly imageable). In
the same way, the verb “to cook” refers to an action that you will probably
find easy and quick to represent as an image. Conversely, the verb “to think”
will probably only evoke an image with difficulty.
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