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1. Introduction

Mental experiences, such as desires and emotions, are inherently private 

and subjective. The language used to express non-perceptible states (for 

example, verbs such as think and want) is relatively difficult for children to 

acquire (Gopnik and Meltzoff, 1997; Gleitman et al., 2005). The difficulty may 

arise from lack of conceptual development and/or an inability to map non-

perceptible mental states to words (Gleitman et al., 2005). Here we explore 

another route that children may take in learning to think and talk about mental 

states: we ask whether children learn to conceptualize and talk about non-

perceptible mental states by linking them with perceptible experiences in their

daily life. We hypothesize that metaphorical mappings, based on physical or 

linguistic experiences, provide an early bridge between concrete sensory

experiences and abstract mental states for young children. We investigate, 

specifically, whether children’s early talk about mental concepts employs visual 

perception verbs (e.g. look at the issue, see how something works) as compared 

to terms that denote mental states (e.g., think about the issue or understand how 
something works). 

Prior research suggests that we often talk about experiencing emotions or 

cognitive states using linguistic expressions from the domain of sensory 

perception (Ibarretxe-Antuñano, 1999). For instance, we see the difficulty, hear
someone’s suffering, smell something rotten, touch someone’s heart, or taste 
success. Thus, abstract internal states such as understanding or emotional 

connection may be linked to perceptions of visual, auditory, olfactory, haptic, or 

gustatory stimuli. Perceptual experiences can provide an early form of 

scaffolding for children’s understanding of mental states (Gopnik and Meltzoff 

1997). For instance, visual perception is typically associated with (changes in) 

knowledge and understanding (Johnson 1999; Bergen 2015; Evans 2015).

Children may learn to express mental states through the route of conceptual 

metaphorical mappings such as ‘understanding is seeing’ (Sweetser 1990; 

Lakoff & Johnson, 1980). In this “conceptual mapping” approach, children 
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directly associate perceptual experiences such as seeing an object, with co-

occurring mental experiences, such as discovering and understanding attributes 

of the object, which may have been previously unknown. If children construct 

prelinguistic metaphorical mappings such as UNDERSTANDING IS SEEING at an 

early age, children may try to find forms to express these mappings (Johnson,

1999). That is, a pre-existing conceptual mapping may influence children to

productively extend visual perception verbs (look, see) to describe mental states 

as well, once they have acquired the relevant vocabulary items.

A second (not mutually exclusive) possibility is that children learn to 

connect mental states and perceptual experiences based on how perception 

vocabulary is used in caregivers’ language (Johnson, 1999). In this “language-

based mapping” approach, caregivers’ use of vision verbs to talk about mental 

states provides an invitation to children to attend to the cognitive processes that 

co-occur with visual experiences. For instance, Let’s see how this works links 

visual perception to the discovery of information, and She looks happy connects 

facial appearance to an internal emotional state. Children might conflate notions 

of vision and conception in their language to the extent that caregivers use 

language to link mental states with (co-occurring) perceptual experiences in 

child-directed speech, and to the extent that children are sensitive to such 

patterns in the input (Johnson, 1999).

Here we investigate (a) how children’s use of visual perception verbs is 

related to their patterns of use in the input and (b) whether children begin to use 

visual perception verbs (look, see) to talk about mental states earlier than they do 

mental state verbs (know, think, and understand). Children may extend visual 

language flexibly to describe abstract mental states at an early age, suggesting

that their language use is influenced by a productive metaphorical mapping such 

as UNDERSTANDING IS SEEING. In the latter case, children’s use of visual 

perception verbs to describe inner mental experiences may predate their use of 

verbs that denote mental states. Alternatively, children may gradually learn to

use perception verbs to talk about mental concepts based on experience with

lexically-specific patterns of extension of these verbs to mental state contexts in 

caregivers’ speech. To address these questions, we extracted and analyzed 

children and caregivers’ uses of see and look from several corpora in CHILDES. 

In addition, we looked at children’s earliest uses of know, think and understand
from the same corpora and compared these early uses to those of see and look.

2. Methods
2.1. Data

Our study examined uses of see and look in seven corpora from CHILDES. 

Each corpus consisted of longitudinal data containing transcriptions of 

spontaneous speech between children and their caregivers. Table 1 displays the 

child and corpus we examined and the age ranges from which the samples were 

taken. 
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Table 1. List of corpora and age ranges for each child of interest

Child & Corpus Age Range
Laura (Braunwald, 1976) 1;0-6;0

Naomi (Sachs, 1983) 1;1 - 5;1

Adam (Brown, 1973) 2;03 -5;02

Sarah (Brown, 1973) 2;3 - 5;1

Abe (Kuczaj, 1977) 2;4 - 5;0

Lily (Providence corpus, Demuth et al., 2006) 1;1-4;0

Naima (Providence corpus, Demuth et al., 2006) 0;11-3;10

2.2. Procedure

The CLAN tool (MacWhinney 2000) was used to extract all instances of 

see (n = 4,520) and look (n = 3,462) and their contexts from each child and their

mothers. We adapted Johnson’s (1999) annotation categories for the verb see to 

annotate the different uses of see and designed a parallel scheme for the verb 

look. We focused on cross sections of data at the age ranges of 2;06-3;0 and 

3;06-4;0 in order to obtain a snapshot of longitudinal development and caregiver 

input effects on these vision verb uses. Including repetitions, non-spontaneous 

usages, and unknown usages of these verbs, we annotated 6,209 uses (66.8% of 

total see and look uses across all age-ranges in all the corpora). 

For each see and look instance, we analyzed various contextual factors in 

order to recover the entity or situation towards which the described act of literal 

and non-literal perception was directed. Frequently, the referent was mentioned 

in the complement to the verb (I saw the bird). Therefore, we annotated the verb 

phrase for the types of complements that co-occurred with the verb. 

Complements included noun phrases, clausal complements, wh-complements, if-
complements, prepositional phrases, adverbial phrases, and adjectival phrases. If 

there were no complements in the verb phrase, such as for demonstrative uses 

(see, I’m doing it; look, I made it nice and flat), then the surrounding discourse 

context (and any notes about the situational context) in the transcripts and audio 

and video data (when available) were examined to determine if the see or look 
referent could be recovered. Using the syntactic, semantic, and discourse 

contexts of the utterances, we coded each referent as either concrete or abstract 

in order to determine to what extent these visual perception verbs were applied 

to non-visual referents. Concrete referents were defined as perceptible entities, 

actions, or situations that were or could have been experienced. Abstract entities 

were defined as non-perceptible entities or situations, such as internal emotional 

or mental states, theoretical or hypothetical situations or events, etc. If an 

ambiguity in the utterance and the surrounding contexts could not be resolved, 

they were coded as “unknown” and were excluded from analyses (2.1% of all 
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analyzed utterances). Table 2 shows examples of concrete and abstract uses for 

see and look.

Table 2. Examples of concrete and abstract uses for see and look

Verb see Verb look
Concrete uses:

● Who do you see?
● We are going to see

grandma and grandpa 
tomorrow

Concrete uses:
● Just look at my car
● Look! A bird!

Abstract uses:
● We’d also have to check the 

clock to see if we turned it 
on

● Oh see, they don’t know he 
swallowed his key chain

● It’s kind of fun to see how 
much you can remember

● See what I mean?
● Then I think you need to see

your own way to play 
together

● You live to see nighttime...

Abstract uses:
● Look I think she wants to 

erase that one too
● Look I think they’re not 

angry
● Why Sally’s looking

surprised?
● Bobo always looks happy, 

doesn’t he?

3. Results
3.1. Child and caregiver uses of ‘see’ and ‘look’

The first uses of see and look for each corpus is given in Table 3. The data 

shows that across all sampled corpora, children used see and look productively 

and relatively early on (earliest uses were at 1.5 years old). The first uses of see 
and look across all corpora co-occurred with concrete referents. Table 3 also 

shows the first use of see and look with abstract referents, demonstrating 

relatively later usage of these verbs with abstract referents. 
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Table 3. Overall first uses of see and look and first uses of see and look with 
abstract referents

Child & Corpus First 
use of 
see

First use of 
see with 
abstract 
referents

First 
use of 
look

First use of 
look abstract 
referents

Laura 

(Braunwald, 

1976)

01;06.03 02;06.15 1;5.10 03;06.18

Naomi (Sachs, 

1983)

1;06.16 Unattested in 

data

01;10.18 02;08.14

Adam (Brown, 

1973)

2;03.04 02;10.30 2;3.04 02;07.14

Sarah (Brown, 

1973)

2;03.05 02;10.05 2;11.02 03;06.06

Abe (Kuczaj, 

1977)

2;04.24 02;08.08 2;5.0 02;06.14

Lily (Providence 

corpus, Demuth et 

al., 2006)

01;10.22 02;08.06 02;01.15 02;06.12

Naima 

(Providence 

corpus, Demuth et 

al., 2006)

01;04.23 02;06.25 01;04.10 02;05.25

Findings reveal that both caregivers and children overwhelmingly employ see 
and look with concrete referents (89% of all see and look uses). Only 10.6% of 

see uses and 4.15% of look uses involved abstract referents overall. 

We ran a mixed-effect logistic regression model (Baayen, Davidson, and 

Bates 2008) with Referent-type (concrete/abstract) regressed on Age Group 

(caregiver/children), Verb (look/see), and Time Window (2;6-3;0 years/3;6-4;0 

years), and participant as a random effect factor. Using likelihood ratio �2 tests, 

each parameter was determined to be a significant predictor of concrete or 

abstract referents. Table 4 shows the mixed effects results for the likelihood of a 

concrete or abstract referent given the age group, verb, and time window. No 

interactions were significant.
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Table 4. Results from mixed-effect logistic regression model where concrete 
versus abstract referents are regressed on age group, verb, and time 
window

Fixed effects:
Estimate Std. Error z value Pr(>|z|)  

(Intercept) 3.9101 0.3053 12.808 <2e-16 ***

VERB (= See) -1.001 0.117 -8.557 <2e-16 ***

AGE_GROUP (= 

caregiver)

-1.0729 0.3925 -2.733 0.00627 **

TIME_WINDOW

(=3;6-4;0)

-0.5751 0.11 -5.23 1.69e-07***

Caregivers and children use see with more abstract referents (prop = .10) 

compared to look (prop = .04) (Figure 1, b= -1.00, p < .0001). But caregivers 

tend to use both verbs with more abstract referents than children (Figure 1, b = 

-1.073, p < .001; caregiver proportion of abstract referents = .10, child 

proportion of abstract referents = .05). 

0.00
0.10
0.20
0.30
0.40
0.50
0.60
0.70
0.80
0.90
1.00

Children Mothers Children Mothers

SEE LOOK

Abstract Concrete

Figure 1. Use of see and look with concrete and abstract referents for 
children and mothers 

Figure 2 shows that both groups used more abstract referents over time (b = 

-0.58, p < .0001) (from 5% to 7.8% for see and from 1.68% to 1.71% for look).
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Figure 2. Frequencies of abstract and concrete referents for age ranges 2;6-
3;0 and 3;6-4;0 between children and mothers 

Our findings show that, towards the middle of their third year of life, children 

are already extending visual perception verbs to a variety of nonliteral contexts.

Examples include referents that refer to hypothetical situations, drawing 

inferences (oh, it looks it’ll be easy to fix), linking observations of visual stimuli 

or situations to knowledge or mental states (see, I know how to put the train 
together), or emotional states (see, it makes you happy; she looks so happy), etc. 

Children’s uses of visual perception verbs broadly conform to the verbs’ 

patterns of use in the input. For both children and their caregivers, see and look
are used with abstract referents in lexically-specific ways. That is, children and 

caregivers are more likely to extend the verbs see versus look to talk about 

abstract referents or situations (e.g., I don’t see how they can help you). But 

children tend to extend visual perception verbs to abstract uses significantly less 

frequently than do caregivers, though such extensions increase over time in 

children’s language. Hence even if children possess an abstract prelinguistic 

mapping UNDERSTANDING IS SEEING, there is little evidence to suggest that such 

a metaphorical mapping leads to early and productive use of visual perception 

verbs to talk about mental states. Rather, non-literal uses of visual perception 

verbs increase gradually over development in tandem with increased abstract 

uses in the input. We turn next to the question of whether children are more 

likely to talk about mental states using visual perception verbs versus mental 

state verbs such as know, think, or understand.
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3.2. Comparison of age of first uses of see and  look abstract uses versus 
mental state verbs

Table 5 compares the ages for the first productive uses of mental state verbs

know, think, and understand with the ages for the first uses of see and look with 

abstract referents. “Productive” uses of these verbs were defined as spontaneous 

(i.e. not imitations or repetitions), multiword, and non-formulaic (e.g., I don’t 
know; I dunno) uses.  

Table 5. Age of first productive uses of mental state verbs compared to 
abstract uses of see and look

Child & 
Corpus

First use 
of see with
abstract
referents

First use 
of look for
abstract
referents

First use 
of know

First use
of think

First use 
of

understand

Laura

(Braunwald,

1976)

02;06.15 03;06.18 02;01.13 2;02.17 2;06.24

Naomi (Sachs, 

1983)

Unattested

in data
02;08.14 02;08.14 2;11.12 3;05.07

Adam (Brown, 

1973)
02;10.30 02;07.14 2;05.12 2;10.02 3;04.01

Sarah (Brown, 

1973)
02;10.05 03;06.06 02;06.20 2;11.02 4;08.13

Abe (Kuczaj, 

1977)
02;08.08 02;06.14 02;06.18 2;08.08 2;10.20

Lily

(Providence

corpus, Demuth 

et al., 2006)

02;08.06 02;06.12 1;02.28 2;02.15 N/A

Naima

(Providence

corpus, Demuth 

et al., 2006)

02;06.25 02;05.25 1;03.25 1;08.21 N/A

The comparison of ages of first abstract uses of look and see, and the first uses 

of the verbs know, think, and understand shows that children use the verb know
and think as soon as the second year of life. Often they use these mental state 

verbs at an earlier age than they use either look or see to talk about abstract 
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referents or situations. In comparison, the verb understand is used later 

(however note that it is a multisyllabic word that may be difficult to produce). 

Examination of the contexts of first uses of the verbs know, think, and

understand (such as I know that is mommy’s friend; I don't think I dropped 
some in my cereal water; and nobody can understand it) reveal that children are 

using the verbs to describe their inner mental experiences (versus formulaic uses 

such as “dunno”). Hence in general, children do not appear to begin using visual 

perception verbs to talk about mental states at an earlier age compared to the age 

at which they begin using mental state verbs. But further research on the specific 

nonliteral senses in which children use visual perception verbs may reveal that 

particular types of mental states are labeled earlier by visual perception verbs 

compared to mental state verbs.

4. Discussion & Conclusions

Our findings suggest that children’s lexically-specific extensions of 

perception verbs to talk about mental experiences are in line with patterns in the 

caregivers’ speech: both children and caregivers use see more often than look to 

talk about abstract referents. Abstract uses of visual perception verbs in 

children’s language increase gradually, potentially due to a combination of 

children’s own conceptual development as they grow older and caregivers’ 

increased use of abstract uses over time (although it is possible that such

increases in caregivers’ speech are in response to children’s increased abstract 

uses of these verbs). In these corpora, straightforward metaphorical mappings 

between the visual domain and internal mental states are rare in child-caregiver 

interactions. Unambiguous instantiations of the UNDERSTANDING IS SEEING

metaphor as given in the metaphor theory literature seem to appear when 

children are older and seem to be limited to semi-fixed expressions, e.g. see
what I mean (Abe, 4;9), we’ll see (Laura, 4;7). These results suggest that 

children’s talk about mental states may not be driven by a pre-established

UNDERSTANDING IS SEEING mapping based on correlations between visual and 

mental experiences in early development. Rather, such mappings may be 

constructed based on patterns that children are exposed to in the input

(“language-mapping approach” Johnson, 1999). Analyses of caregiver input 

suggest that children are exposed to situations where visual perception, as 

indicated by see and look, are means by which one can make comparisons, draw 

inferences, consider hypothetical situations, and infer emotional and mental 

states. Such cognitive processes most frequently involve some aspect of visual 

perception. In these overlaps between the domains of visual perception and 

abstract mental experiences, language linking the two may scaffold the 

mappings between these domains. However, more work needs to be done to 

explore the possible existence of these mappings and the extent to which 

language does support them.
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