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Abstract
Extensive research has shown that children’s early words are learned through sensorimotor
experience. Thus, early-acquired words tend to have more concrete meanings. Abstract
word meanings tend to be learned later but less is known about their acquisition. We
collected meaning-specific concreteness ratings and examined their relationship with age-
of-acquisition data from large-scale vocabulary testing with children in grade 2 to college
age. Earlier-acquired meanings were rated as more concrete while later-acquired meanings
as more abstract, particularly for words typically considered to be concrete. The results
suggest that sensorimotor experiences are important to early-acquired word meanings, and
other experiences (e.g., linguistic) are important to later-acquiredmeanings, consistent with
a multi-representational view of lexical semantics.
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The development of abstract word meanings

Children start using words around their first birthday and continue learning new words
every day. How children learn the meanings of these words has been the subject of much
philosophical and experimental interest. The role of embodied cognition, or the impact of
the child’s sensorimotor experience, to ground or support word learning has gained
increasing attention (Pexman, 2019). However, the acquisition of abstract words, like
truth and about, that do not have a perceptual referent are a challenge for embodied
theories of language acquisition (Borghi et al., 2017). Abstract concepts have typically
been defined in an oversimplistic manner, focusing on what they are not (i.e., not
concrete, not learned through sensorimotor experience; Barsalou, 2020). Additional
study of abstract word characteristics can elucidate a better understanding of how they
are both acquired and represented, thereby informing theory, as well as providing insights
to inform learning and clinical practice.

Andrews et al. (2009) proposed that all concepts are represented, and by extension
acquired, through support fromsensory,motor, andemotion experiences aswell as linguistic
knowledge. It is proposed that concrete words may be acquired sooner than more
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experientially complex abstract concepts (Buccino et al., 2019). Indeed, Ponari, Norbury and
Vigliocco (2018) analyzed age-of-acquisition (AoA) ratings and confirmed that abstract
words are, on average, acquired later than concrete words. Ponari and colleagues tested these
hypotheses both through subjective ratings and experimentally through a lexical decision
task with children aged 6-7, 8-9, and 10-11 years. They found that for children under the age
of four, less than 10% of their vocabulary consisted of abstract words but by age 12 abstract
words had increased to more than 40% of their vocabulary.

Piaget (1952) postulated that first concepts emerge from infants’ sensorimotor experi-
ence with their environment, and this is supported by evidence fromdevelopmental studies
(Pereira et al., 2014; Yu& Smith, 2012). The impact of sensorimotor grounding on semantic
representation has been well studied – however, a growing number of researchers have
suggested that the multi-representational view offers a better understanding of word
meaning. Multi-representational views of conceptual representation propose that sensori-
motor and other experiences (emotion, social, interoception), in addition to language
experience, contribute to word meaning representation (Banks et al., 2021; Borghi et al.,
2019; Dove, 2011; Howell et al., 2005; Vigliocco et al., 2009). The addition of a linguistic
component is proposed to help explain the acquisition and grounding of abstract concepts
which by definition are not perceptible in the environment. In the developmental literature,
there is evidence from recent research that words are learned through a combination of
experiential input including sensorimotor (Pereira et al., 2014; Yu & Smith, 2012), emotion
(Lund et al., 2019; Nook et al., 2020; Ponari, Norbury, &Vigliocco, 2018; Ponari et al., 2020;
Reggin et al., 2021), socialness (Borghi et al., 2019), and interoception (Reggin et al., 2021).
There is also the suggestion of a developmental trade-off, where sensorimotor information
is important for early learning of word meaning and then linguistic experience becomes
more important with age, enabling acquisition of more abstract meanings (Howell et al.,
2005; Lund et al., 2019) but there is a paucity of evidence to evaluate this proposal (Ponari,
Norbury, Rotaru, et al., 2018; Reggin et al., 2021). There is little consensus on how language
experience influences vocabulary learning. Hills et al. (2010) examined the associative
structure of language and found that a word’s contextual diversity, as measured by the
word’s co-occurrence in caregiver speech, and previously knownwords in the child’s speech
(called the ‘lure of associates’) support language growth.

An examination of the developmental trajectory of the meanings of words provides an
additional lens with which to evaluate the mechanisms of vocabulary acquisition. As
mentioned, concrete words tend to be acquired before abstract words, and this difference
is taken as evidence that sensorimotor experience is important to early vocabulary
acquisition. However, a small set of abstract words is acquired early in acquisition. Reggin
et al. (2021) found that children present with knowledge of a variety of abstract words
before age 3, including several that do not have associated emotion information. Notably,
of the 96 abstract words in the database examined, none were nouns. Instead, children’s
early acquired abstract words were closed-class words including determiners (e.g., the,
all), conjunctions (e.g., and, or), prepositions (e.g., for, with), exclamations (e.g., yes, bye),
and pronouns (e.g., this, they); as well as open class words including adverbs (e.g., there,
why), adjectives (e.g., yucky, careful), and verbs (e.g., be, like).

What is not known is how abstract meanings are acquired. Wauters et al. (2003)
studied themode of acquisition (perceptual vs linguistic) in which children learnwords. A
perceptually-acquired word is learned from the physical environment whereas a
linguistically-acquired word cannot be observed in the environment so the child learns
the meaning of the word through language (hearing or reading). Words can also be
learned through a combination of both perceptual and linguistic information andmode of
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acquisition is therefore on a continuum. In their study, they extracted 566 words from
elementary school texts. They asked adult participants to rate the words on a continuum
from perceptually acquired (1) to linguistically acquired (5).Words in the early texts were
judged to be perceptually acquired and words in later texts to be linguistically acquired.
Further, Nook et al. (2020) tracked the developmental trajectories of 24 emotion words in
a cross-sectional sample of participants aged 4 to 25. They found that the meanings
becamemore abstract with age. Indeed, Barsalou et al. (2018) argued that the concreteness
of a word is not a fixed quantity, and can vary across different uses or contexts (see also
Borghi et al., 2017). Buccino et al. (2019) suggested that abstract concepts may require
more complex experiences that come later in life.

Beyond Nook’s analysis, the relationship between meaning-concreteness and age-of-
acquisition has not been examined systematically across a broad developmental window.
Many words have multiple senses or meanings. By looking at acquisition of words with
multiple meanings (e.g., state, grace) and examining concreteness of each individual
meaning, one could analyze change in abstractness within words and across development.
For example, a seemingly concrete word such as state (e.g., Texas is one) also has more
abstractmeanings (e.g., to saymore clearly). Themain barrier to such an analysis has been
that meaning-specific concreteness ratings have not been available. We overcame this
issue in the present study by collecting meaning-specific concreteness ratings for a set of
400 English words.

The current study

In the current study we examined the concreteness of the different word meanings
ascribed to single words. In 2014, Brysbaert and colleagues collected word- (but not
meaning- ) specific concreteness ratings of almost 40,000 English words and these ratings
have been used extensively in psycholinguistic and memory research (Brysbaert et al.,
2014). Concreteness is determined by ratings collected by participants where they are
asked the extent to which a word refers to an entity they can clearly perceive and varies on
a scale of very abstract (1) to very concrete (5). For example, participants rate words as
(1) very abstract (e.g., hope), (2) somewhat abstract (e.g., hunch), (4) somewhat concrete
(e.g., rise), and (5) very concrete (e.g., tree).

Tomeasure vocabulary acquisition, we used a large set of test-based age-of-acquisition
norms originally collected by Dale and O’Rourke (1981) and updated by Brysbaert and
Biemiller (2017). This dataset provides test-based age-of-acquisition data for specific
wordmeanings for children in the early school years (beginning in grade 2, approximately
7 – 8 years old) to college ages (ending in third-year college, approximately 20 – 21 years
old), at 2-year intervals. A word meaning was considered acquired if half or more of the
tested children accurately selected the correct meaning on a multiple-choice test. For
example, the dataset shows that bank – where money is kept is acquired by grade 2 and
bank – turn by tilting is acquired by college.

The goal of the present research was to examine how the abstractness of specific word
meanings changes across development, to test the proposal that initially, word meanings
tend to be based in sensory experience but become more abstract with age. It was
hypothesized that earlier acquired meanings will be rated as more concrete while later
acquiredmeanings will be rated asmore abstract. Further, it was expected that this should
be particularly pronounced for words typically categorized as concrete, and less pro-
nounced for words typically categorized as abstract.
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To do so, we collected concreteness ratings for specific wordmeanings. Using the list
from Brysbaert and Biemiller (2017) and extracting words with four to eight meanings,
we collected concreteness ratings for each word meaning through online surveys of
adult participants. Then using the age-of-acquisition norms from Brysbaert and Bie-
miller, we examined the relationship between the collected meaning-specific concrete-
ness ratings and meaning-specific age-of-acquisition norms. We also examined
whether word type – that is, whether it is considered to be a concrete or abstract word
according to Brysbaert et al. (2014), interacted with age-of-acquisition to predict
meaning-specific concreteness.

Method

Participants

A total of 288 undergraduate students taking a psychology course at the University of
Calgary took part in this study (36men, 226 women, 5 non-binary, 1 gender-fluid, 2 other
gender, 18 prefer not to answer; Mean age = 19.86, SD = 2.83). Following data cleaning
(described in the results), 180 participants were included in the analysis (18 men,
145 women, 4 non-binary, 2 other gender, 11 prefer not to answer; Mean age = 19.89,
SD= 2.83). All participants were recruited through the Research Participation System and
received class credit for participating.

Stimuli

We began with a set of words for which there are known concreteness ratings (not
meaning-specific) from Brysbaert et al. (2014), test-based age-of-acquisition for specific
meanings of words from Brysbaert and Biemiller (2017), and word frequency and length
values from Balota et al. (2007). From this set, the following words were removed: multi-
word expressions rather than single words, as well as words with punctuation or
capitalization. We then selected a final list of 400 single words with 4-8 meanings. Half
the words were abstract in Brysbaert et al. (2014), with ratings less than 3 (M= 2.35, min =
1.2, max = 2.97), and half were concrete with ratings equal to or greater than 3 (M = 4.09,
min = 3, max = 4.96). The abstract and concrete words were chosen such that they were
matched on length and frequency. Eight different lists were generated to populate eight
surveys, each containing the same 400 words, but with different meanings presented in
each list. Words with fewer than eight meanings had at least onemeaning repeated across
the eight lists. We also selected 20 control words that had only one meaning in the
Brysbaert and Biemiller (2017) age-of-acquisition data and had concreteness ratings in
Brysbaert et al. (2014). These control words were added to each survey so that we could
screen for invalid survey responses. Therefore, each survey had a total of 420 words (the
400 test items and the 20 control words), in a different random order for each participant.
The 20 control words were used for data cleaning but not for the analysis as these words
did not have multiple meanings.

Procedure

Participants were assigned one of the eight surveys via the Research Participation System
and were provided with a link to the online Qualtrics survey. The survey took
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approximately one hour to complete and began with a consent form, followed by the
rating instructions, and then a set of practice words. The rating instructions were adapted
from the concreteness ratings collected by Brysbaert et al. (2014) and modified to reflect
the fact that the participant would be provided with a word and a specific meaning for
rating (see Appendix 1).

The 420 test and control words andmeanings were then presented, followed by a set of
demographic questions and a debriefing screen. Each question on the survey consisted of
both a word and a meaning. Participants were asked to rate the concreteness of the word
based specifically on the provided meaning using a concreteness rating scale that ranged
from ‘1-Abstract’ to ‘5-Concrete’. They were also given the option to select ‘I don’t know
the word meaning’. A notification was provided when participants reached the halfway
point of the survey.

Results

The data were screened for invalid responses, including inattentive participants and bot
responses in all eight online questionnaires following procedures outlined in other large-
scale norming studies (Pexman et al., 2019; Muraki et al., 2022). First, participants who
completed less than 33% of the questionnaire were excluded (n = 8), followed by
participants who provided the same rating for more than 12 words in a row (n = 45).
Then, each participant’s ratings for the 20 control words were compared with original
ratings from Brysbaert et al. (2014). Participants were excluded if their control word
ratings correlated with the original data less than 0.2 (n = 48). Lastly, the remaining
participants’ ratings for each word meaning were correlated with the average rating of all
participants for the same meaning. Participants with correlations less than .10 were
excluded (n = 7). The data from a total of 108 participants were removed during data
cleaning, leaving data from 180 participants. For each survey, a minimum of 20 partici-
pants were required. For usable data, survey one had 23, survey two had 21, survey three
had 22, survey four had 21, survey 5 had 23, survey 6 had 21, survey 7 had 25, survey 8 had
36. In the final analysis, two words were excluded due to mismatched wordmeanings and
five specific meanings were excluded due to receiving ratings from less than 10 partici-
pants, leaving a total of 398 words (199 abstract and 199 concrete word types based on the
Brysbaert et al. ratings) and their associated meanings (n = 1,953) in our analysis.

Meaning-specific concreteness ratings were calculated (i.e., for each specific meaning of
a word). Themean concreteness rating across all wordmeaningswas 3.12 (SD= 0.89;min =
1.27, max = 5.00). Themean number of “I don’t know this wordmeaning” responses across
all word meanings was 1.89 (SD = 3.41) The skewness of mean concreteness was 0.16,
indicating a mostly symmetrical distribution, and the kurtosis 1.95, indicating a more
platykurtic distribution. The distribution of all meaning-specific concreteness ratings is
depicted in Figure 1. We also assessed the distribution of meaning-specific concreteness by
test-based age-of-acquisition. As can be seen in Figure 2, wordmeanings acquired at earlier
grades are negatively skewed, indicating more concrete than abstract ratings. As the grades
progress, the distribution ismore positively skewed, indicating acquisition ofmore abstract
meanings. By college ages, the distribution is more bi-modal, indicating acquisition of both
very abstract and moderately concrete meanings. The data file with the meaning-specific
mean ratings, the standard deviation of the mean ratings, and number of participants who
rated each word and meaning combination is available for download at: https://osf.io/
4asm3/.
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We next assessed the relationship between the meaning-specific concreteness ratings
and the Brysbaert et al. (2014) concreteness ratings, which did not specify a meaning.
Overall, the correlation between meaning-specific concreteness ratings and the Brysbaert
et al. concreteness ratings was r = 0.59, indicating a strong correlation but still some
variance between the two ratings of the same dimension. We further examined the
correlations between meaning-specific concreteness ratings and the Brysbaert et al.
ratings to determine whether earlier-acquired meanings were rated more similarly to

Figure 1. Mean Concreteness Ratings for Specific Word Meanings (n = 1,953).
Note.Distribution of concreteness ratings of 1,953meanings associatedwith 398 uniquewords. 1 = Abstract and 5 =
Concrete.

Figure 2. Mean Concreteness Ratings for Specific Word Meanings as a function of Age-of-Acquisition (n = 1,953)
Note. Distribution of concreteness ratings of specific meanings associated with 398 unique words. 1 = Abstract and
5 = Concrete.
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the Brysbaert et al. ratings than later-acquired meanings, which would indicate that
participants tend to access early acquired word meanings when asked to rate a word with
no specified meaning. The correlations between meaning-specific and Brysbaert ratings
were strongest in earlier grades (Grade 2 r = 0.76, Grade 4 r = 0.69, Grade 6 r = 0.66, Grade
8 r = 0.57, Grade 10 r = 0.52) andweremoderate to weak at later grades (Grade 12 r = 0.42,
College 1 r = 0.28, College 2 r = 0.17; see Figure 3), suggesting that concreteness ratings
without specified meanings are indeed more reflective of early acquired meanings.

Finally, we examined whether age-of-acquisition accounted for variance in meaning-
specific concreteness ratings, and whether this relationship differed depending on whether
the word was considered abstract or concrete in the Brysbaert et al. (2014) ratings, using a
longitudinal multilevel model. For any word that had multiple meanings acquired at the
same age-of-acquisition we calculated the mean concreteness rating across those meanings

Figure 3. Relationships Between Meaning-Specific and Brysbaert Concreteness Ratings (n = 1,953)
Note. Relationships betweenmeaning-specific concreteness ratings and concreteness ratings from Brysbaert et al.
(2014) are plotted by age-of-acquisition from Brysbaert and Biemiller (2017).
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(e.g., the word about had five meanings acquired in grade 2 and the mean concreteness of
thosemeaning-specific ratingswas 1.95).We then filtered the data set to include onlywords
that hadmeanings acquired in at least three different grades. This left 324 words with 1,159
meaning-specific concreteness ratings in the analysis. We assessed the data for multi-
collinearity, linearity, homogeneity of variance, and normally distributed residuals and
found no violations. Test-based age-of-acquisition was mean-centered prior to entry into
the model and the contrast for word type was set to concrete (1) and abstract (0).

We selected random effects by first specifying a maximal model with a random intercept
of word and a random slope for age-of-acquisition by word, and a correlation between the
random intercept and slope, which did not converge. We specified the same model without
the correlation and this model was significantly better than a model with only a random
intercept for word (χ2 (2) = 4.40, p = .036). We then tested the maximal model using two
different covariance structures to account for the non-independence in our longitudinal
predictor of test-based age-of-acquisition and found no significant difference between
an unstructured covariance matrix and an auto-regressive covariance matrix (χ2(1) = 2.52,
p = .113). The model reported here uses an unstructured covariance matrix.

The fixed effects accounted for 40% of the variance in meaning-specific concreteness
ratings. There was a significant fixed effect of word type onmeaning-specific concreteness
(b= -0.07, p< .001) and a significant fixed effect of age-of-acquisition onmeaning-specific
concreteness (b = -0.86, p < .001). However, these effects were subsumed by a significant
interaction between word type and age-of-acquisition (b = 0.08, p < .001). We probed the
interaction using a simple slopes analysis. For both word types, as age-of-acquisition
increased, meaning-specific concreteness decreased, yet words that were concrete in the
Brysbaert et al. (2014) ratings showed a stronger relationship between age-of-acquisition
andmeaning-specific concreteness ratings (b= -0.11, p < .001) and abstract words showed
a weaker relationship (b = -0.03, p < .001). The full model is presented in Table 1 and the
interaction is shown in Figure 4.

Discussion

The purpose of the present paper was to examine the concreteness of specific word
meanings as a function of age-of-acquisition. To do so we collected meaning-specific
concreteness ratings for words with multiple meanings. The aim was to examine the
proposal that early word meanings tend to be based in sensorimotor experience (con-
sistent with findings from early child developmental research, e.g., Pereira et al., 2014; Yu
& Smith, 2012), but later-acquired word meanings are more abstract. Later-acquired
word meanings could be acquired based on linguistic knowledge from the word’s earlier
acquired meaning(s) and from the contexts in which the word is used. This would be
consistent with a multi-representational account for the acquisition of word meanings
(Banks et al., 2021; Dove, 2011; Howell et al., 2005; Vigliocco et al., 2009). Further, it was
expected that this would be particularly pronounced for words typically categorized as
concrete, and less pronounced for words typically categorized as abstract.

As hypothesized, we found that wordmeanings acquired at earlier grades tended to be
concrete meanings and word meanings acquired at later grades tended to be abstract
meanings. The variability in the concreteness ratings across word meanings suggests that
wordmeaning is flexible and dynamic rather than static. The meaning of a word acquired
at grade 2 ismore likely to be perceptible in the environment (e.g., art – a great painting or
music) but over time expands to include more abstract word meanings (e.g., by grade
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Table 1. Longitudinal Multilevel Model Predicting Meaning-Specific Concreteness Ratings

Fixed Effects b SE t df p

95% CI

LL UL

Intercept 2.66 0.04 69.39 314.86 < .001 2.59 2.74

AoA �0.03 0.01 �3.34 331.89 .001 �0.04 �0.01

Word Type �0.86 0.05 16.31 312.82 < .001 0.76 0.96

AoA*Word Type �0.08 0.01 �7.51 297.25 < .001 �0.10 �0.06

Random Effects Variance SD Corr

Word intercept 0.13 0.36

Word*AoA slope 0.001 0.04

Residual 0.33 0.57

ICC 0.28

Model Fit Marginal Conditional

R2 0.40 0.56

Note. CI = confidence interval; LL = lower limit; UL = upper limit; AoA = Age-of-Acquisition. Word type is a binary variable with
concretewords as the focus group (1) and abstract words as the reference group (0). Themarginal R2 includes only the variance
fromthe fixedeffects and the conditionalR2 includes variance fromboth the fixedand randomeffects.Model equation:Meaning-
specific Concreteness ~ AoA*WordType, (1 +AoA ||Word).p-values for fixed effectswere calculatedusingSatterthwaite’smethod
and confidence intervals were calculated using the Wald method. n of observations = 1,159, n of words = 324.

Figure 4. Interaction Between Age-of-Acquisition and Meaning-Specific Concreteness by Word Type
Note. The classification of concrete or abstract word type is based on the Brysbaert et al. (2014) ratings with
concrete words having ratings >= 3 and abstract words having ratings < 3 on a 5-point scale.
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10, art – skill). This suggests limitations for the traditional categorization of concrete vs
abstract words as the dichotomy of concreteness may not accurately capture the context-
dependent nature of word meaning.

The present results suggest that over time children add additional meanings to known
labels and presumably draw on language experience to learn these word meanings when
they do not have the benefit of information from sensory, motor, or emotional experience.
Vocabulary growth is related to abstractness of acquired word meanings. In this way, the
results are consistent with multiple representation theories in semantic development that
suggest words, particularly abstract words, activate both sensorimotor and linguistic
information, such as the linguistic short-cut hypothesis (Banks et al., 2021) and the learning
through language proposal (Reggin et al., 2021). These results are also consistent with
multiple representation theories of semantic representation such as Words as social Tools
(WAT, Borghi & Binkofski, 2014; Borghi et al., 2019) and Language is an Embodied
Neuroenhancement and Scaffold (LENS, Dove, 2020). See Borghi et al. (2017) and Mete-
yard et al. (2012) for reviews ofmultiple representation theories of semantic representation.

We found that for both concrete and abstract word types, as age-of-acquisition increased,
meaning-specific concreteness decreased showing that as children acquired more word
meanings thesewere increasingly abstract.A significant interaction showed, as expected, that
this relationship was stronger for concrete words. The fact that children can learn abstract
meanings for even very concrete words provides support for the possibility that earlier
concrete meanings scaffold the learning of later abstract word meanings.

There was a strong correlation between the meaning-specific concreteness and Brys-
baert et al. (2014) word-specific concreteness ratings; however, this correlation was not
perfect suggesting the meaning-specific concreteness ratings added additional informa-
tion. Brysbaert et al.’s ratings were more strongly correlated to meaning-specific ratings
for earlier-acquired word meanings than for later-acquired word meanings, indicating
that when participants are asked about the concreteness of words without instructions to
rate a specific meaning, they tend to base their ratings on early-acquired word meanings.
This is compatible with the results of computational studies examining primacy of early-
acquired word meanings (Monaghan & Ellis, 2010).

Limitations and future directions

There are limitations to this work. First, the earliest data point in the age-of-acquisition
ratings we analyzed was at grade 2, therefore there are certainly data missing regarding the
concreteness of multiple meaning words in the earlier stages of vocabulary development.
Second, the current project was a cross-sectional, not longitudinal, examination of word
meanings across grades. This limits our inferences about vocabulary growth and mechan-
isms for that growth. We suggest that early concrete meanings may help scaffold later
abstract meanings but further (ideally longitudinal) research is needed to examine the
linguisticmechanisms that help support that learning, such as the contextual properties and
associative properties (e.g., Banks et al., 2021; Muraki et al., 2022) of words and sentences.
New clues about potential mechanisms have been provided by recent studies. For example,
a recent study of eight infants over the second year of life found there was incremental
growth of abstract words and that social interactions with caregivers were instrumental to
the learning of abstract words (Bellagamba et al., 2022). In addition, Nook et al. (2020)
examined the development of emotion concepts and found that there was a shift from
understanding emotionswithin an external, concrete situation to understanding in terms of

204 Emiko J. Muraki et al.

https://doi.org/10.1017/S0305000923000569 Published online by Cambridge University Press

https://doi.org/10.1017/S0305000923000569


internalized concepts. Finally, Shablack et al. (2020) found that both situational context and
informative sentence frames (e.g., linguistic information) facilitated comprehension of a
novel emotion word.

Conclusion

The novel contribution of the present study is the finding that specific word meanings
acquired across the early school years become increasingly abstract, and that this is
particularly pronounced for words typically considered to be concrete. The newmeaning-
specific concreteness ratings collected in this study should provide a useful resource for
other researchers interested in studying lexical semantics. Our findings support a
dynamic view of word meaning and are consistent with multi-representational theories
of lexical semantics, by which early word meanings are learned through sensorimotor
experience and then other experiences, potentially linguistic experiences, tend to provide
support for later word learning.
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Appendix 1
Concreteness Rating Instructions

Some words refer to things or actions in reality, which you can experience directly through
one of the five senses. We call these words concrete words. Other words refer to meanings
that cannot be experienced directly but whichwe know because themeanings can be defined
by other words. These are abstract words. Still other words fall in-between the two extremes,
because we can experience them to some extent and in addition we rely on language to
understand them. We want you to indicate how concrete the meaning of each word is for
you by using a 5-point rating scale going from abstract to concrete.

A concreteword comeswith a higher rating and refers to something that exists in reality; you
can have immediate experience of it through your senses (smelling, tasting, touching, hearing,
seeing) and the actions you do. The easiest way to explain a word is by pointing to it or by
demonstrating it (e.g. To explain ’sweet’ you could have someone eat sugar; To explain ’jump’
you could simply jump up and down or show people a movie clip about someone jumping up
and down; To explain ’couch’, you could point to a couch or show a picture of a couch).

An abstract word comes with a lower rating and refers to something you cannot
experience directly through your senses or actions. Its meaning depends on language.
The easiest way to explain it is by using other words (e.g. There is no simple way to
demonstrate ’justice’; but we can explain the meaning of the word by using other words that
capture parts of its meaning).

Always think of how concrete (experience based) themeaning of the word is to you. In all
likelihood, you will encounter several words you do not know well enough to give a useful
rating. This is informative to us too, as in our research we only want to use words known to
people. Please indicate when you don’t know a word by selecting that answer.

A word will be presented with a meaning. You may encounter word meanings that you
don’t know. We only want to use word meanings known to people. We ask you to use a
5-point rating scale going from abstract to concrete to rate the concreteness of the meaning
of each word and to select the “I don’t know” option when you do not know the word
meaning well enough to give an answer.

Please make your rating based on the meaning of the word that you are presented with.
For example, a word like ’bank’ could have the meaning ’turn by tilting’ or ’where money is
kept.’ These twomeanings might differ in how concrete they are. The word will be presented
in bold with the meaning underneath.

Abstract (language based) Concrete (experience based)
1 2 3 4 5 I do not know

this word meaning
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