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Why study language in blind children?

To what extent are vision-based skills necessary for acquiring language? °* *

(e.g., Brooks & Meltzoff, 2008; Carpenter et al., 1998; Lucca & Wilbourn, 2018)




How necessary is vision for acquiring language?

e Blind infants show vocabulory de|CIYS (Campbell, Casillas, & Bergelson, under review)

o Roughly 7.5 month delay on average

o  Only ~20% of blind children score above the 50th percentile for vocab.
e Buft ultimately blind adults are fluent language users (Réder et al, 2003)

o Showing that children can learn language without vision

So how do blind infants catch up?




Language input as a source of meaning

If parents modify the input:
Parents are sensitive to the perceptual abilities of the child
Possibly compensatory

If parents don’t modify the input:

Language input is sufficient for acquiring language in the
absence of vision



Previous studies of blind children’s language input

Blind children get:

e [ewer descrip’rions, more directives (kekelis & Andersen, 1984; Landau & Gleitman,
1985)

[ ] Less inferaction (Rowland, 1984; Moore, 1994; Preisler, 1991; Andersen et al., 1993; Grumi, 2021)

e |ess decontextualized Ionguage (Andersen et al., 1993; Campbell, 2003; Kekelis &

Andersen, 1984)

Present study: build on this literature with larger sample size
and more naturalistic language sample



Methods

15 blind participants:

English monolingual (>75% English input)

No more than minimal light perception

No hearing or cognitive/developmental
diagnoses

6.4 — 30.3 mo. old; Mean = 15.7 mo.

7 male, 8 female

0-2 older siblings

Mid-to-high SES, majority of moms completed
some post-secondary ed.

15 sighted participants, matched on:

Age (within one month)
Gender

Maternal Education +1
# of older siblings *1

Daylong audio recordings with LENA

Image courtesy of parent



Methods

Daylong audio recordings with LENA

e 15 two-minufte random samples
e 5 two-minute high-talk-density samples
e 40 min per kid = 1200 annotated minutes

Image courtesy of parent



Methods

Daylong audio recordings with LENA

e 15 two-minufte random samples
5 two-minute high-talk-density samples
e 40 min per kid = 1200 annotated minutes
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Characterizingthe input . . . ..

Quantity How much speech?
Inferaction How interactive is the input?
Linguistic Properties How are words used and combined?

Conceptual Properties Can the child perceive the referent?

(Rowe & Snow, 2012)



Characterizing the input: quantity

Adult Word Count:
Automated LENA count of speech
tagged as nearby adult

Manual Word Count:
Number of words in the manual
transcriptions of the random
samples



Quantity

Adult Automated LENA count of
Word speech tagged as nearby & ? *
Count adult —
’ Manual Number of words in the

Word manual transcriptions of the
’ Count random samples
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Inferactiveness

Proporﬁon of Proportion of utterances spoken ’
Child-Directed tochildren
Speech (as opposed to adults, pets, etc.) p

child/adult speakers within 5

* ? ; Conversational Number of switches between
Turn Count sec. of each other




Characterizing the input: intferaction

Conversational Turn Count:
Number of switches between
child/adult speakers within 5 sec. of
each other

Proportion of Child-Directed Speech:
Proportion of utterances spoken to
children (as opposed to adults,
pets, etc.)



No difference in child-directed speech . .

1.00 1.00 ° °
S
(7] ° °
S ;
C
B 09 .
o= = Child
3 20 Adult
= 0.50 o © 0.50 Child & Adult
©
1 c < Other
e S
O 0.25; S ™ 0.25; W unknown
o o
9 o
o
0.00 Q0] =00 Aae s A A anAn -
° ° ° ° ° 6 6 S D Out of ~260 utts.
Q S PN
[} ° ® ® [ ®§\ @\\ 6\@0\.@\\ ‘llllpelrlflqlll
° ° ° ° °



- o () o o
yosads pajoalg-piiyD ‘doid

7))

7))

)

(@

()

=

e

C o o o o o o
m ” E:MO E:M _mcoﬂmwgmﬂcoo
()]

-+

-m ——

<

e —_— —— ; S
O e 4

C _ _/\_\ | |
Q 3 2 3 & S
S

()]

4=

O

@)

Z



Linguistic Properties

Type-Token Number of unique words /
Ratio /

Number of total words ‘

/ ’ el A length of utt
verage length of utterances,
/ Length of measured in morphemes

D Utterance
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Conceptual Properties IR

Lancaster Sensorimotor Norms e o o o o
(Lynott & Connell, 2020)
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visual words content word in each child’s input:

Auditory, Visual, Gustatory, Tactile, Olfactory, ‘
Interoceptive, Multimodal, Amodal

Proportion of Categorize verbs as present or

’ displaced:
/ ’remporcllly Present: current, ongoing events
"diSpldced” I see a seagull!

’ b Displaced: past, future, or hypothetical
Verps We saw a seagull at the beach last week.
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More temporally-displaced verbs
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Characterizingthe input . . . ..

Quantity

Interaction

Linguistic Properties

Conceptual Properties

similar number of words in input
similar number of conversational turns
and proportion of child-directed speech

higher lexical diversity and longer
utterances

more temporally-displaced verbs, and
similar # of highly visual words



Summary

In many ways, similar input across groups:
e Similar quantity and parent-child interaction
e All differences small in magnitude

Also, evidence of differences:
Blind (vs. sighted) children hear:
e More complex speech (higher MLU and type-token ratio)
e More decontextualized language

Blind children do not receive “deficient” language input



Discussion .

What does it mean for blind children’s language outcomes?

e Insighted children:
o Longer utterances — larger vocab. (Anderson et al, 2021)
o  More lexical diversity — larger vocab. (Anderson et al, 2021)
o More decontextualized speech — larger vocab. (Rowe, 2013)

e Properties of language input may support word learning in the

absence of visual input
o  Perhaps blind children use strategies like syntactic bootstrapping to build
vocab.



Future Directions :

Connecting to language outcomes: :

e \What could additional complexity mean for language development?
o  Does this help blind children learn language without visual input?

Honing in on the “visual” words:

e Do blind individuals rate these words similarly?
e Are these used in similar ways, in similar contexts?
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Introduction |

> Current Study <

Outcomes

Background

* Blind children lag ~7 months behind sighted *
children in vocab size (campbell et al
submitted)

* Sighted children: lexicon and syntax are

Participants

Measures
32 blind children, 14-57 mo. (M=31.4)

33 sighted children, matched to blind
children by productive vocabulary,
13-36 mo. (M=24.5)

AL measures
correlated above
chance

Imoguiar Wordiorms,

Overgeneraizatons

Scores from DL sections  Senience Compiey

deeply related, grow symbiotically (Bates &
Goodnan 1997)
* Lexicon and syntax may show a different

degree of linkage in blind children: L;

vo
© To attain the same level of vocab, may
be MORE attuned to syntax (Gleitman 1990)
without visual cues to word meaning

OR vision may be equally supportive
(e.g. observing the relationship 5
between agent/patient & referents) 2

1. Do morphosyntactic skills differ
for vocab-matched blind vs. sighted
children?

2. What is the relationship between

vocabulary, age, and morphosyntax for 3
blind children?

@

3. How well does vocabulary mediate the
effect of age (i.e. visual experience)
on morphosyntax for blind vs. sighted
children?

Results (MLU as sample measure)

Example utterances

Do morphosyntactic skills differ for
cab-matched blind vs. sighted children?

Symacic

New morpho measure of utts.

No!
No significant
differences at
the group level,
in any of the six

2. Relationship between age, vocab, and
morphosyntax skills

Instrument [MCDI:Words and Sentences

Parent report: Total Vocab

6 Morphosyntax measures derived from
Multiple Choice Questions
Endings: -s,-ing,-ed,’s?
Irregulars: Children, drank?
Overgeneralization: Run vs. runned vs. ran
Sentence Complexity: “Turn on light” or “Turn on
the light so I can see”
o Free response: “3 longest utt’s your child has said”
= Converted to MLU & scored for syntax features

neasures.
fun| + ¢ « sighted kids’ vocabulary
H is correlated strongly with
H age (as expected)
g Blind kids! correlation is
£ |4 much weaker
i .
. Vocabulary as a mediator of age
morphosyntax? Mediation analysis K -
ge (months
e Vocabulary
> only sighted kids’ MU
correlates with age.
3
H
For both groups, vocabulary mediated the .
majority of the relationship between age and
morphosyntax (Prop.Mediated, = 62%; E. N
Prop.Mediated, , = 920). 3 o
3 p >
sighted Vocabulary « Worphosyntax & vocabulary
= are significantly and
i similarly correlated in
age  —5T mw Productive Vocabulary bethiwomes”

Learn morel

Discussion & Future lllork

* Vocab delay + mediation » maybe vocab
delay causes morphosyntax delay
(rather than missing vision separate!
slowing morphosyntactic growth)

*

Measuring production may obscure
morphosyntactic knowledge. How can wd
measure receptive morphosyntactic sk
in blind children?

*

If age matched, how big is morphosynt
delay? Is it aligned with vocab dela
is it additional?

27 mo.

2

> 50% probability
of combining words
using data fron

Wordbank (Frank et

!
.
\
!
:
.
'
al. 2021). 6 month 5
delay! H

Prosabity of combining words

[
Conclusions
1. When matched on vocabulary, blind
and sighted children’s morphosyntax
skills are on par: neither advanced
nor deficient.

Age in months

2. Vocab & morphosyntax are deeply
related in blind children, but
weaker/not correlated with age.

3. Vocab mediates the relationship
between age and morphosyntax,
perhaps more strongly in sighted
kids
a. Both facets of language -half a year

delay in blind vs. sighted kids
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