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What can we learn from such parent-
child interactions about child
development and the parent -child
(and parent -parent) relationship?

How can we look beyond what is
observable in ƷĘƿłƔǒǊ₆and ĮŦūƅĵƿłƔ₆Ǌ
behaviour and what they can / want
to tell us about their interaction?





Relational Neuroscience

Explores the dynamics of
behavioural and neurophysio -
logical patterns that underlie
human connections, from
immediate joint experiences to
enduring social bonds.

An interdisciplinary field that
focuses on understanding
how our brains and bodies
function within the context
of relationships .



From One Brain To Several Brains



Sequential Versus Hyperscanning 



Sequential Versus Hyperscanning 
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Beyond Brain Activity 



Different Real -World Social Scenarios

INTERACTIVITY
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Watching a show with

strangers (e.g.

cinema)

Attending a lecture

with university

colleagues with brief

chatting episodes

Listening to

music with a

romantic partner

Engaging in

conversation with

a romantic partner

Therapy session

One-to-one tutorial
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Synchrony
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Mohammadi-Nejad et al., 2018

Brite MKII, Artinis Medical Systems,

The Netherlands, www.artinis.com
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Wavelet Transform 
Coherence (WTC) 

Analysis
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Cui et al., 2012



WTC measureshow strongly two individual brain
signals ₀ĮƠƿƿłƅĘǒł₂at specific frequencies

Wavelet Transform Coherence (WTC)

WTCĵƠłǊƔ₆ǒdistinguish between different phase
relationships (in-phase,shifted, opposite phase)

WTCfrequenciesof interest are usually in the range
of 10-50 period seconds (and thus rather ₀ǊƅƠǲ₂‹

WTC therefore cannot give good indication of
leader-follower relationships

bƠǲ”†



Communication
(Dumas, 2011; Hasson et al., 2012)

Social Learning
(Pan et al., 2020; Shamay-Tsoory, 2022)

Mutual Prediction
(Hamilton, 2021; Hoehl et al., 2021)

Attachment, Bonding 
& Co-Regulation

(Feldman, 2017; Atzil et al., 2018)

úŦǺ”†



Mutual Prediction Theory (Hamilton, 2020)

₀ÜŦł ƿłƼǟūƿłƏłƔǒ ǒƠ ƷƿłĵūĮǒ ƠƔł₆Ǌ ƷĘƿǒƔłƿ ĘƔĵ ƷłƿŘƠƿƏ ƠƔł₆Ǌ 
own action ūǊ łǊǊłƔǒūĘƅ ǒƠ Ę ŘƅǟłƔǒ ǊƠĮūĘƅ ūƔǒłƿĘĮǒūƠƔ’₂

₀FĘĮŦ ūƔĵūǯūĵǟĘƅ ūƔ Ę ǊƠĮūĘƅ ūƔǒłƿĘĮǒūƠƔ ŦĘǊ brain systems
that control their own behavior as well as brain systems that 
predict the behavior of their partner . When prediction 
mechanisms that operate within the brain of a single individual 
are engaged in two people who mutually predict each other , this 
can give rise to signals that are coherent across the two brains ’₂

úŦǺ”†



Synchronizing benefits arise from an increased predictability 
of incoming signals and include many positive outcomes 

ranging from basic information processing at the individual 
level to the bonding of dyads and larger groups .
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Due to the way (naturalistic)
fNIRS hyperscanning experi-
ments are set up, they are
inherently correlational

We cannot (and should not)
make any causal claims
about the role of interbrain
synchrony for human social
interaction

Studying interbrain syn-
chrony is still relevant,
interesting and meaningful

úŦĘǒ”†


