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ATTENTION, JOINT ATTENTION

& SOCIAL COGNITION:
LESSONS LEARNED FROM CHILDREN WITH AUTISM

Peter Mundy
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MAIN [DEAS

&5 UNDERSTANDING EARLY SOCIAL ATTENTION
DEVLOPMENT ASSISTS DIAGNOSIS &
INTEVENTION

E EARLY SOCIAL ATTENTION PROBLEMS ARE BOTH
A SYMPTOM AND CAUSE OF AUTISM

s EARLY SOCIAL ATTENTION PROBLEMS CAN LEAD TO
LATER LEARING, SYMBOLIC THINKING, AND SOCIAL
COGNITIVE PROBLEMS

= RESEARCH ON SOCIAL ATTENTION HELPS
COMMUNICATION ACROSS BEHAVIORAL
SCIENCE AND NEUROSCIENCE
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A Parallel and Distributed-Processing Model of Joint Attention, Social
m Cognition and Autism

Fwten My, Lisa Sullivan, and Anm M. Mastorgroege
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Slide 5 IPSM-IV & ICD-9 Social Criteria for
Autism

Syndrome
BN pontaneoy Initiates Joint Attn
seeking to share enjoyment,
interests, or achievements

(lack of showing, pointing,
Autism

Initiates Joint Attn

Autism
Responds to Social
Interaction

Slide 6 Infegrating Boffom Up and Top Down
Perspectives

Neuromodulators ‘N al Interconnectivity

Physiologic
Process nitia Transactional
Neurodevelopment

Cell modulation
Social Behavior &

MRNA/DNA Social Cognition

Gestation to 4 months 4 months to ..
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WHAT IS JOINT ATTENTION?
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How Do People Learmn?
& Paying attention to what other . 4

people attend to is fundamental to
human learning

& Begins to Develop Very Early PAY ATTENTION
. oy . PEOPLE ATTEND
BN OIINTATTIENTION

= Impairment contributes to
developmental vulnera
autism

S TO PAY ATTENTION

Slide 9

RESponding to Joint Attention (RJA)

= Scaife & Bruner (1975)

B RJA-Social JA

= # of trials out of 8

= Development
= Onset: neonatal
= Cog 9-10 month
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iFitiating|Jeint Attention (IJA)

requency
= Eye contact while touching toy
= Alternating eye contact (toy
active)
= Pointing to active toy or event
= Shows toy

Development
= Onset ? (4 months - 8 mos.)
= Stable differences by 9 mo:
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ifiti=ting Behavior Requests (IBR)

@ Frequency of:
= Eye contact active toy
Reach and Alternating eye
contact
Pointing to toy out of reach
Giving toy
@ Proto-imperative (Bates et
al. 1975)
= Comparable to IJA but less
E 1
= Development

= Onset?
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Individual Differences and JA
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LJA-EC at 8-Months

r (94) = .35, p < .005
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96% discrimination

Deficit due to impaired
1) Attention regulation

Slide 14 Dissociztion of Initiating and
Responding in AUTISM

EAHINE BIMLINACE A
Lo MA=81022 months Hi MA = 23 to 39 month:
Mundy, Sigman & (1994) a eekam (2000
Little evidence of a chronic impairment in process the di
but suggestion of early delay in sibling studi

Slide 15 Sharlet Anderson, Diana Robins,

Lauren Adamson (2009)

o - o
Sensfvity = 15718+3/% = B3.33%. Sanatiety « ITH1T+11% = d 44%.
‘Specfioty = 4{4+47% = 80.00% Spacificty = Ti[T+11% = &7 50%

Predctive Value = 15715+41% = T8.85%. Peaitive Pracicsve Vakes = 171(17+1)% = 54 42%

Vaiue = 474+3) = 57.14% Hespative Predictve Yiakse = TTe17% » 87 50%.




Slide 16 Dissociation of Joint Attention and

Attachment

= Children with autism display
attachment sigman & Mundy, 1959)

m Attachment and IJA not related in
AULISIMN (Capps, Sigman & Mundy, 1994)

m Attachment related to IJA in
infant- caregiver, not infant-tester

Slide 17 Emotion, Motivation & Joint
Attentian

KKasari et al. 1990; Mundy et al. 1992; Venezia et al. 2002; Parlade et al. 2009

£

A |
O Request|
» What is the Motivation/Reward? ’
1. Pleasure in shared experience?
2. Pleasure in attention to self?

3. Does attention have value?
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Joint Attention and
Intervention
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Solistructivism and Social Learning

& Infants self-organize

via joint attention skills
Self generated activity
essential to learning in
both structured and
incidental social learning
opportunities
FREQUENCY IS
IMPORTANT
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NEN R AT

@ Shared attention in

Condition A elici

= Frontal brain activity at 300
to 700 msec related to
depth of pro
Better novell
recognition memory
month olds (Striano,
2005,2006).

Also see Farronni et al.
2004, 2006, 2007.

Slide 21 Sy mbel DEVE[OPmE”t

Symbolic thinking emerges from primordial sharing situations —
Werner & Kaplan, 1963

Joi t Joint Attention to
Attention Shared Representation

SELF

Share Overt
Visual Attention

OTHER

Practice with shared overt attention to common objt
Supports capacity for shared covert attention to common representation




Slide 22 1A as a PIVOTAL MARKER

& Dawson et al. 2004; Charman, 2004; Lord et al. 2003; Mundy et al.
1994; Sigman & Ruskin, 1999;

8 Kasari et al. 2007; Jones, Carr & Feely, 2006; Whalen &
Schreibman, 2006

= |JAlntervention most effective with children with little to know
language (Kasari et al. 2008)

= Bono et al. 2004; Yoder & Stone, 2006

Slide 23
Mediztors of Joint Attention?

Joint
Attention
(IJA) Outcu.mes
: Symbolic Play
Mediators Language
ol 2004) Social Symptoms

11 studies
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Interverntion Approache

& STIMULUS RESPONSE LEARNING THE!
INTERVENTION
= operant discrete trial operant methods
= rebuild development one skill at a time.
= COGNITIVE LEARNING THEORY
= Specific brain functions facilitate human learning.

= One of these is the capacity to coordinate attention with
other people.

= Developmental approaches : Teach children to actively learn




Slide 25 MNerwegian Studies of Low Birth-
welght Infants
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UCLA “RCT” ON PLAY AND
JOINT ATTENTION
Connie Kasari, Stephanny Freeman & Tanya
Paparella
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Initiated Joint Attention Skills:
Compogite BSOS & MO

Active Tx Follow Up




Slide 28

Initiates Joint Attention Skills:
Composite E5CS & MO

Slide 29 Expressive Language:
Rate of Change
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Active Tx Follow Up
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T ¥ Thew 4
Follow Up
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Prediciers of Outcome

BN VA7 tintingJoint Attention improvement
predictsitojcoghitiveland language outcomes at 4-
yeantollow=up;

S8InitiatingJoint Attention improvement also
predicts symptom improvement on the Autism
Diagnostic @bservation Scales

NEaregiver-Child Joint Attention
e Developrient in Autism

Siller & Sigman (2002)

= Caregiver of children with

of following attent;
Synchronized/”following”
in predicts language gains
over,1,10 &
a “Following in
“undemanding vocalizations”
best predictor

Pasitive Effects of 3 0 o Sockal £
aanad Self-Rezabation in Chikiren with Pervasive Deselopmental
Disorders and Hyperactiv

Lok . b« Gt .. K - Jmn ¥, Mt v L 51, Lo

vt 7 JADD 2009

Thirty-three 5 to 13 year olds
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Learning and
Neurodevelopment in Autism
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gnitive facility that attribute
behavior to objects or
tion Dete
information a

nt and attribute:
intentionality) to direction of
ople
cha s SAM and
of mental
Tomasello, Carpenter, Call, Befne, & Moll, (201
Understanding shering inentions: The or
cognition. Brain and Behavior Sciencs
1995). Mindblindness. Cambridge.

Slide 36 ifterent Views of Attention
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Alternative Perspectiv

Cognitive development need ® The functional segregation of
not only be construed in terms cognitive ems implicit to
of discontinuous changes in modular theory is one point of
knowledge. It can also be view. Another is that aspects of
modeled in terms of continuous cognition are cortically mulit-
changes in the speed, efficiency determined because of the
and combinations of massively parallel nature of
information processing that human brain networks and the
give rise to knowledge .= 19, fact that function also emerges
- i from the flow of information
€AS Ramnani, N, Behrens, T

e and homan resources:Past, prizent and Fotr
i

Slide 38 Joint Attention, Triadic Processing

and Self Awareness

@ Joint Attention involve:
= Self-Referenced Information

Self-Awarene:
cognitive function that
emerges from the flow of
information across «
brain processing are:

Slide 39 Joint Attention and Interconnectivity
itention, JointAttention, & Social Cognition : Current Directions in Psychological Science
Volume 16—Number 5, 269-274

R ARAPSSteriorgAttention
= Social Brain - “Other”
Monitoring
e Reflexive Attention
disengagement & Spatial
orienting

oj

= Goal-related Attention

" Frith and Frith (1999), Mundly

= Development puts
early demand on distal
interconnectivity




Slide 40 IPET Brain Activity and Joint
Attention

7 PET from 13 Toddlers
| with Intractable by
Seizure Disorder B Oa
Vo

Left Hemisphere
Dorsal Frontal o= 8rp<or > Post Treatment
Activity ) o 1JA on the
Before TX d ; ESCS

Caplan et al. (1993, UCLA)

Slide 41 WBThC Attention & Inferconnectivity

sy, L 6 1, SO0

14-Month 18 Month 1JA
LEETIEEG

N =32 Infants ]

With Typical —a i Bilateral

Development p 3 14 Month
EEG Activity

Slide 42 JOINT ATTENTION AND CORTICAL

ACTIVITY

= 14 month frontal, temporal,
parietal EEG at 14 months
predicts pointing for joint
attention

but not poinlh;g to request
at 18 months in 30 typical

infants. ’

= Hendq n, Yoder et al. (2004) o nung SR IR
illustrated in Figure. 18-months 18-months
Horizontal view of 14 month EEG
activity predictors of 18 month 1JA
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Froantal ERP/EEG in 20 month olds

Declarative
(JA)

Imperative
(IBR)

Torkildsen et al. (2008) Neutral

Slide 44 Congruent JA Condition (Justin
Williams et al. 2005)

-

Slide 45 Incongruent Non-JA Condition
(Justin Williams et al. 2005)

-

.
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" An fMRI sfudy of the Experience of
Joint Affention (st willams et =1. 2005)

‘Learning and Distributed Neural
Systems

= Learning occurs best in the context of the
simultaneous activation of multiple neural networks
(Otten et al. 2001).

# “Hebbian learning algorithms (Oja, 1982) whereby
units that fire together wire together, are one of tt
most common forms of self-organizing learning ...
and [may be] applied to understanding several

o

developmental phenomena.” (p. 152-153; Johnson &
Munakata, 2005).

" FDF and Depth of Information
Processing

Image from Lombardo, Barnes, Wheelwright, &
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ectrum disorders: developmental di

syndromes - )
Daniel H Gesofmird‘ and Pat Le\rilx Current Opinion in Neurobiology 2007

Review

Dendr

[ T ———

Why the frontal cortex in autism might be talking only to itself:
O
Eric Courchesne and Karen Prrce  Current Opinion in Neurobiology 2005

Eefrontal pathology involves neuroinflammation, migration defects, and
Bxcess cerebral neurogenesis and/or defective apoptosis. ...t bnormal
processes cause malformation and, therefore, malfunction of frontal
minicolumn microcircuitry.

They result in abnormally patterned and increased local and short-
distance frontal cortical connectivity, but reduced long-distance
reciprocal connectivity between frontal cortex and other
brain regions.

Integrating Perspectives

Neuromodulators ral Interconnectivity

Social Behavior &
mRNA/DNA Social Cognition

Gestation to 4 months 4 months to .




