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Equipment and research methods of 
neurocognitive development

• Neuroimaging techniques:
– Monitoring electrical activity on the brain (electroencephalography, 

EEG).
– Monitoring changes in blood flow in the brain (near-infrared 

spectroscopy, NIRS).

• Eye-tracking: monitoring of visual behaviors, eye movements, measuring 
the time of looking at stimuli and changes in the extent of pupil dilation..

• Movement Analysis: wearable technologies, kinect, automatic video 
analysis.

• Observational measures, questionnaires, different scales.



Electroencephalography



Near-Infrared Spectroscopy



Eye-Tracking



Movement Analysis Methods

• Wearable technologies 
• Kinect
• Automatic video analysis



Observational measures
For Infant: 

– Profil sensoryczny niemowlęcia i małego dziecka
– Skala chaosu 
– Zrewidowany kwestionariusz zachowań niemowlęcych/wczesnodziecięcych 
– Inwentarz rozwoju mowy i komunikacji 
– Kwestionariusz snu i zasypiania 
– Kwestionariusz demograficzny 

For Parents:

– STAI
– FCZ_KT
– PSS_10
– AQ
– BAPQ

Other scales:

– Obrazkowy Test Słownikowy 
– Skala Rozwojowa Mullen



Previous Projects
• UWAGA NA CHMURY: the project aims to obtain new information

on how the attention of infants changes depending on whether
they are in high or low alertness.



Previous Projects
• TWARZE: The aim of the project was to determine the relationship

between the facial expressions of an adult and the tendency of an
infant to follow that person's eyes.



Previous Projects
• POZNAJĘ SIEBIE I ŚWIAT WOKÓŁ MNIE: is to answer the

question of how the ability to regulate their attention, emotions
and behavior in different situations is associated with cognitive
development and language in children in the first years of life

Mutual Gaze During Early Mother–Infant Interactions Promotes Attention
Control Development

Alicja Nied!zwiecka , Sonia Ramotowska, and Przemysław Tomalski
Faculty of Psychology, University of Warsaw

Efficient attention control is fundamental for infant cognitive development, but its early precursors are not well
understood. This study investigated whether dyadic visual attention during parent–infant interactions at 5 months
of age predicts the ability to control attention at 11 months of age (N = 55). Total duration of mutual gaze (MG)
was assessed during free play at 5 months, while infant attention control was measured in a gap-and-overlap task
at 5 and 11 months. MG predicted attention disengagement at 11 months. Infants who spent more time in MG at
5 months showed better attention control at 11 months. These results provide important insights into developmen-
tal pathways linking visual behavior in dyadic interactions with infants’ subsequent attention skills.

Mutual Gaze and Learning in the Context of
Social Interactions

Looking at each other’s face or mutual gaze (MG)
is an important mode of communication in parent–
infant interactions (e.g., Lavelli & Fogel, 2005; Tron-
ick, 1989). From birth, MG serves crucial commu-
nicative (Csibra & Gergely, 2009, 2011) and
affiliative functions (Heyes, 2015). It informs about
another person’s attention directed to self (Reddy,
2003), signals communicative intent (Senju & Csi-
bra, 2008), provides means of sharing positive affect
(Feldman, 2007), and helps to regulate infant’s emo-
tions in moments of distress (MacLean et al., 2014).

MG and Attention Control: The Role of Approach
Motivation System

MG may influence the development of attention
control by activating the approach motivation sys-
tem in the brain. Davidson (1984) proposed the

existence of two distinct motivation systems in the
brain: one approach related and one avoidance
related. These systems show differential responses
to stimuli eliciting approach versus avoidance
behaviors (e.g., there is a clear lateralization of
responses apparent in EEG recordings, Davidson,
Ekman, Saron, Senulis, & Friesen, 1990) and there is
interindividual variability in the balance between
these two systems (Sutton & Davidson, 1997). Here
we focus on the relation between approach motiva-
tion and cognitive control.

Friedman and F€orster (2005) demonstrated that the
activation of the approach motivational system
enhanced adults’ performance in cognitive flexibility
tasks. Adults performed better when approach-related
cues were present, relative to avoidance-related cues.
Pessoa (2009) proposed that approach motivation
enhances cognitive performance by optimizing the
allocation of attentional resources during a task.

Pochon et al. (2002) argue that the motivation to
obtain a reward is linked to performance in a work-
ing memory task through a common brain system,
which is sensitive to both the task demands and the
reward value. Moreover, another study showed
that trait approach and avoidance motivation mod-
erate the impact of incentives on participant’s per-
formance in a cognitive task (Locke & Braver,
2008). Spielberg et al. (2012) proposed a model of a
brain network that integrates motivational and
executive processes, involving the dorsolateral pre-
frontal cortex (DLPFC), the orbitofrontal cortex, the
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Ongoing Projects

• POLSIBS: polish part of the international research project
EUROSIBS, studies the development of infants whose older siblings
have a diagnosis of autism spectrum disorder (ASD).

• Infants who have older siblings with autism have a 10-20% risk of
developing autism spectrum disorder alone.

• Many infants with familial risk develop unusually in the first 2 years,
but do not develop disorders, therefore:
– What are the differences between infants and family risks that will develop

ASDs from those who do not get a diagnosis?
– Can we predict which scenario will take place by measuring different

behaviors and brain activity in the first year of a child's life?



Ongoing Projects

• BAGA: it aims to obtain information on how infants distinguish
speech sounds and voices.



Ongoing Projects

• GADAJĄCE GŁOWY: Aim of the study: map neural correlates
for audiovisual speech processing in 5- and 10-month-olds
and search for the developmental changes in cortex
sensitivity/selectivity to AV and visual speech between 5- and
10-months of age
– Procedure: infants presented with videos of female speakers, 3

conditions: audiovisual speech (syllables with congruent audio), visual
speech (syllables in silence), non-speech movements; brain activity
recorded with fNIRS



Ongoing Projects

• BRAINVIEW: aims to establish an inter-disciplinary scientific
network devoted to investigating the disruptions of prenatal and
postnatal brain development that underlie neurodevelopmental
disorders with onset early in life.



There is more…..



What else?
• Analysis of pupillometry data using recurrence quantification

analysis.

Tools:
• Standard measurements.
• Recurrent Quantification

Analysis.

Goal:
• Establish variability of the 

pupil during social-nonsocial
and static-dynamic images.



What else?
• Analysis of eye movements during and its relation to 

attentional outcomes at 24 and 36 months.

Tools:
• Recurrence Quantification

Analysis.
• ET traditional measures

Goal:
• Find predictors at 5 and 11 

months of  later attentional
outcomes.

• Relation to anxiety.



What else?
• Automatic Movement Extraction in 5 and 11 months old Eye-

Tracking videos.

Tools:
• Tracking-Learning-Detection.
• Coded data.

Goal:
• Link this movement with 

language outcomes at later
age.



What else?

• Collaborative Exloration and Attachment in 11 and 24 months
infants during interactions.

Tools:
• Tracking-Learning-Detection.
• Recurrence Quantification

Analysis.

Goal:

• Find an automatic way of 
measuring collaborative
exploration and attachment
during PCIs and link it to 
developmental outcomes.



What else?
• BAGA with noise.
• Questionnaires data in comparison to behavioural data 
• EEG data during different ET tasks.
• Polsibs ET, EEG, PCI.
• ….and many more.
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