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1. Developmental trajectories of Motion perception and Form discrimination abilities 
Albani Alessandra1, Mandolesi Luca1, Magri Sara1, Hellgren Kerstin2, Giovagnoli Sara1,  

Pansell Tony2, Benassi Mariagrazia1  
1Department of Psychology, University of Bologna, Italy  
2Department of Clinical Neuroscience, Karolinska Institutet, Sweden 

alessandra.albani@studio.unibo.it, luca.mandolesi2@unibo.it, sara-magri@alice.it,  

Kerstin.Hellgren@ki.se,sara.giovagnoli@unibo.it,Tony.Pansell@ki.se, 

mariagrazia.benassi@unibo.it 

Background The development of motion and form perception has been widely investigated in 

typical population (Atkinson et al., 2003; Parrish et al., 2005). However, the differences between 

dorsal and ventral developmental curves are still debated. This study aims to analyze the 

developmental trajectories of motion and form discrimination abilities as a measure of typical 

maturation of dorsal and ventral pathways.  

 
Methods A sample of 551 children between 4 and 17 years (231 males) collected in the preschools, 

primary and secondary schools and 75 adults between 20 and 34 years (31 males) participated in the 

experiment. Non-verbal intelligence (Raven’s matrices), visual acuity (Lea test), stereopsis (TNO 

test), motion perception (motion coherence test-MCT) and form recognition (form coherence test-

FCT) were assessed. The MCT consists of 150 white dots on a black background moving 

coherently at constant velocity in one of the eight directions (signal) or in a Brownian manner 

(noise). The subject has to recognize the direction of the coherent dots. The FCT consists of 1962 

spatially aligned white dots, which create one of the eight possible shapes (signal), and the noise is 

obtained by non-aligned dots. The subject has to recognize the presented shape. From 100% (no 

noise) of coherence, the signal to noise ratio decreased by 36% in 5 levels.  

Results Descriptive analysis of motion and form perception abilities revealed that at all the ages, 

they are both correlated with visual acuity, general non-verbal intelligence, and gender differences. 

Moreover, the graphical description of developmental trajectories revealed that the two abilities 

develop at different rates. In the age range from 4 to 6 years, the motion perception presented a 

faster increment as compared to the form discrimination. In fact, even if motion perception 

presented high variability, the comparison between motion and form perception developmental 

curves showed a faster increment for motion accuracy from 4 years to adulthood. The 

developmental trend of the form discrimination ability resulted to be more linear as compared to the 

motion perception. Our result showed that the ability of the children in discriminating forms slowly 

increases during the entire childhood and adolescence. Form discrimination ability reaches adult 

like levels not before 12 years of age.  

Conclusion These results confirmed previous findings that established an early development of the 

dorsal stream functionality (Grill-Spector, Golarai, & Gabrieli, 2008). From the analysis of the 

correlation between motion and form perception abilities, we found that the relationship between 

the two systems is stronger for the youngest ages confirming the importance to analyze how the 

interactions between the two systems affect the development.  

References  

Atkinson, J., Braddick, O., Anker, S., Curran, W., Andrew, R., Wattam-Bell, J., & Braddick, F. 

(2003). Neurobiological models of visuospatial cognition in children with Williams syndrome: 

measures of dorsal-stream and frontal function. Developmental Neuropsychology, 23(1-2), 139-172.  

Grill-Spector, K., Golarai, G., & Gabrieli, J. (2008). Developmental neuroimaging of the human 

ventral visual cortex. Trends in Cognitive Sciences, 12(4), 152-162.  

Parrish, E. E., Giaschi, D. E., Boden, C., & Dougherty, R. (2005). The maturation of form and 

motion perception in school age children. Vision Research, 45(7), 827-837.  
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2. How the Internet and Its applications influences humans’ behavior during life transitions  
Benvenuti Martina1, Mazzoni Elvis2 

1Consiglio Nazionale delle Ricerche – Istituto per le Tecnologie Didattiche (ITD), Italy 

2Department of Psychology, University of Bologna, Italy 

benvenuti@itd.cnr.it, elvis.mazzoni@unibo.it 

Background This research relies on a theoretical framework which considers both positive 

(functional organ) and negative (inverse instrumentality) outcomes of the Web (Ekbia & Nardi, 

2012; Kaptelinin & Nardi, 2006). The goals are firstly, to define a conceptual model that considers 

potential resources and challenges (Physical, Cognitive, Emotional, Social, Material, 

Environmental, Digital) and describes how those influence the Internet use and modify humans’ 

behavior (both in a Problematic and Functional way) during life transitions (e.g. changing school, 

find job, moving in another city). The main focus will be on young people (14-36), those who use 

the Internet more than the other age groups and faced numerous life transitions characterized by 

resources, challenges and risks (Hendry & Kloep, 2012). Secondly, starting on that model, will be 

outline user profiles that describe different ways to use the internet to carry out activities.  

Methods A cross-sectional study was proposed based on the compilation of an anonymous Online 

questionnaire. Items concern respectively: demographic measures (gender, age, nationality, job 

position, educational qualifications), Measures of Problematic Internet Use (self-esteem, self-

control, mindfulness, cognitive absorption, Online and Offline Social-Support), Measures of 

Functional Internet Use (online social support, Number of Online Contacts, life satisfaction, job 

satisfaction), Use of Devices (computers, tablets, smartphones, consoles), use of SNSs and Web 

Applications (Instagram, YouTube, WhatsApp, E-mail, Facebook), the total time of Connection and 

Interaction (hours per day spent online, hours interacting during free time, hours interacting during 

work time). For the distribution, campaigns were broadcast on SNSs and in four Italian high 

schools. Sample consists of 2097 persons (1.353 females and 744 males). Statistical analyses 

include descriptive, correlations, cluster using 'mahalanobis' distance and ANOVA to see the 

differences between clusters.  

Results The study shows that three clusters occur: Cluster 1 (age 19, N. 613), Cluster 2 (age 25, N. 

670) and Cluster 3 (age 34, N. 814). Differences occur in all dimensions measured (both 

problematic and functional), particularly between cluster 1 and 3 in the frequency of use, time spent 

online and applications (Instagram and YouTube). No gender differences arise.  

Conclusion Considering the obtained results, speaking of functional and/or problematic Internet 

use has no sense if we do not consider an evolutionary point of view regarding humans’ transitions. 

Thus, working on the applications used, frequency of use and time spent online could help people to 

face of life transitions, specifically from adolescence to young adulthood. 

References 

Ekbia, H., & Nardi, B. A. (2012). Inverse instrumentality: How technologies objectify 

patients and players. In P. Leonardi, B. Nardi, & J. Kallinikos, Materiality and organizing: 

social interactions in a technological world. Oxford, Uk: Oxford University Press. 

Hendry, L., & Kloep, M. (2012). Adolescence and adulthood: Transitions and 

transformations. Macmillan International Higher Education. 

Kaptelinin, V., & Nardi, B. A. (2006). Acting with technology: Activity theory and interaction 

design. Mit Press 
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3. Cognitive and number skills in parents of children with math difficulties and typically 

developing peers.  

Bernabini Luca, Peri Benedetta, Bonifacci Paola  

Department of Psychology, University of Bologna, Italy  

luca.bernabini2@unibo.it, benedetta.peri@studio.unibo.it, paola.bonifacci@unibo.it  

Background Numerous researches have attempted to identify specific markers of typical and 

atypical learning profiles and the related broader phenotype (the pattern of endophenotypes that can 

be traced in healthy relatives, Gottesman & Gould, 2003). Most of them have been interested in 

populations with autism or ADHD, while others have paid attention to dyslexia (van Bergen et al., 

2014; Bonifacci et al., 2014; Snowling, 2008). Starting from the assumption that research 

concerning the broader phenotype of mathematical abilities is still lacking, the present research 

aimed at assessing differences in cognitive and number skills of children with math impairments, 

compared to parents of children with adequate math skills.  

Methods A sample of 42 children and one of their parents were included in the study. Twenty-one 

children were classified as having poor math skills based on a score of at least -1 SD (ss 85) on a 

standardized assessment tool for developmental dyscalculia (BDE-2). Twenty-one children had 

average (ss > 90) math skills. Their parents were assessed on tasks of IQ, working memory, mental 

and written calculations and tasks assessing Approximate Number System (symbolic and non-

symbolic magnitude comparison).   

Results T-tests with group (parents of children with math impairments vs parents of children with 

good math skills) as independent variable and parents’ scores as dependent variables, revealed that 

parents of children with poor math skills significantly underperformed compared to the control 

group uniquely in non-symbolic magnitude comparison tasks. There were no differences in IQ 

scores and symbolic magnitude comparisons; in written and mental calculation and working 

memory tasks the control group had better scores than the ‘poor math’ group but these differences 

were not statistically significant.   

Conclusion The present work suggests that non-symbolic ANS skills might be a candidate marker 

for the broader phenotype of math impairments. Further investigations on larger samples and on 

groups of children who received a clinical diagnosis of Developmental Dyscalculia are needed to 

confirm the pattern of results reported in the present study. The study of the broader phenotype of 

math impairments would have important implications, for example suggesting the need of support 

for parents of children with math impairments when faced to help their children in homework and 

home numeracy activities.    

References  
Bonifacci, P., Montuschi, M., Lami, L., & Snowling, M. J. (2014). Parents of children with 

dyslexia: Cognitive, emotional and behavioural profile. Dyslexia, 20(2), 175-190.  

Gottesman, I. I., & Gould, T. D. (2003). The endophenotype concept in psychiatry: Etymology 

andstrategic intentions. American Journal of Psychiatry, 160(4), 636–45.  

Snowling, M. J. (2008). Specific disorders and broader phenotypes: The case of dyslexia. The 

Quarterly Journal of Experimental Psychology, 61(1), 142-156.  

van Bergen, E., van der Leij, A., & de Jong, P. F. (2014). The intergenerational multiple deficit 

model and the case of dyslexia. Frontiers in human neuroscience, 8, 346.  
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4. Effects of home language and intervention programs in bilingual minority children in 

preschool  

Bonifacci Paola, Barbieri Margherita, Signore Stefania, Bernabini Luca, Cané Sonia Yamile   

Department of Psychology, University of Bologna, Italy 

paola.bonifacci@unibo.it; margherita.barbieri3@unibo.it; soniayamile.cane@studio.unibo.it; 

stefania.signore@unibo.it; luca.bernabini2@unibo.it  

Background Minority bilingual children represents around 10% of children in Italian pre-schools. 

This group presents strengths and weaknesses in cognitive and linguistic development (Bialystok et 

al., 2010, Bonifacci et al., 2018) and teachers and clinicians are faced with the need to adopt 

adequate didactic strategies and assessment tools that go beyond a monolingual like perspective. 

The present study is aimed at assessing the effectiveness of intervention programs conducted within 

the school setting. Further, the study examined linguistic developmental trajectories in relation to 

linguistic exposure.    

Methods 73 bilingual children from 11 Infant schools in Bologna have been assigned to three 

intervention group (narrative, lexical, mixed) and a control group, and they have been assessed at 

three time points: before the intervention, immediately after and at an 11-months follow-up. The 

assessment battery included literacy prerequisites (IDA Battery, Bonifacci et al., 2015)), narrative 

skills and the bilingual profile (BaBil Task, Contento et al., 2013).  

Results Using repeated measure ANOVA, it emerged that Narrative intervention resulted in major 

improvements in morpho-syntactic comprehension, whereas children in the Lexical group gained 

better scores in lexical tasks. Most children presented a dominance profile in L2, with minor 

competences in L1. However, the subgroup of children who started the project with a dominance in 

L1 (and poor knowledge of L2), reached similar lexical and narrative skills at T3 compared to 

bilingual peers with a dominance in L2.  

Conclusion The present work has implications for teachers and clinicians, suggesting the 

importance of intervention programs in schools aimed at fostering linguistic skills in bilingual 

language minority children. Further, it suggests that dominance in L1 at the beginning of infant 

school allows reaching good L2 competences while preserving their home language.   

References  
Bialytok, E., Luk, G., Peets, K. F., & Yang, S. (2010). Receptive vocabulary differences in 

monolingual and bilingual children. Bilingualism: Language and Cognition, 13(04), 525–531.   

Bonifacci, P., Pellizzari, C., Giuliano, P., Serra, P. (2015). IDA. Indicatori Difficoltà di 

Apprendimento. Firenze: Hogrefe.  

Bonifacci, P., Barbieri, M., Tomassini, M., & Roch, M. (2018). In few words: linguistic gap but 

adequate narrative structure in preschool bilingual children. Journal of Child Language, 45(1), 120-

147.  

Contento, S., Bellocchi, S., Bonifacci, P. (2013). BABIL. Prove per la valutazione delle competenze 

verbali e non verbali in bambini bilingui. Firenze: Giunti-OS  
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5. Neuropsychological profile in Duchenne Muscular Dystrophy: A preliminary study on 

verbal and non-verbal abilities 
Briganti Elena1, Filippini Melissa2, Pini Antonella2, Giovagnoli Sara1, Benassi Mariagrazia1  
1Department of Psychology, University of Bologna, Italy 

2UO Neuropsichiatria infantile IRCCS Istituto delle Scienze Neurologiche Ospedale Bellaria 

Bologna, Italy  

elena.briganti@studio.unibo.it, melissa.filippini@libero.it, antonella.pini@isnb.it, 

sara.giovagnoli@unibo.it, mariagrazia.benassi@unibo.it   

Background The patients with Duchenne Muscular Dystrophy (DMD) often exhibit visual and 

cognitive (Vicari et al., 2018; Wicksell et la., 2004) deficits, however, few studies dealt with the 

association between perception and cognitive impairments. This study aims to investigate motion and 

form perception in DMD patients and to explore the correlation between visual and cognitive abilities.   

Methods Seven children with DMD (age range 12 – 12 years) and a group of thirty aged matched 

controls took part in the study. General intelligence was measured with WISC IV. Visuo-spatial 

attention was evaluated with a computer test based on Posner paradigm in which the subject had to 

respond as fast as possible to specific target that could be spatially congruent or noncongruent with a 

cue. The ability in target recognition and the inhibition of return were measured by means of reaction 

times. Motion Coherence Test (MCT) and Form Coherence Test (FCT) were used to test the ability in 

motion and form perception respectively. The stimuli consisted of luminance dots presented on black 

background. In the MCT the dots moved in specific direction and the child had to identify the 

direction of the movement. In the FCT the child had to recognize a shape obtained by coherently 

aligned static dots. Different levels of difficulty were presented. Accuracy in motion and form 

perception was evaluated for each subject.  

Results The DMD patients showed impaired motion and form perception as compared to controls. 

The visual impairment is associated with abnormalities in cognitive abilities. In details, motion 

perception is linked to general cognitive abilities and visuo-spatial attention.  

Conclusion Because of the small number of DMD cases these findings should be considered only as 

preliminary results. However, the results suggest to include visual perception examination in the 

assessment of the cognitive profile of DMD patients. Moreover, the analysis of visual functioning 

could be useful to implement rehabilitation programming including visual training for those patients 

having perceptual impairment.  

References  
Vicari S., Piccini G., Mercuri E., Battini R., Chieffo D., Bulgheroni S. (2018) Implicit learning deficit 

in children with Duchenne muscular dystrophy: evidence for a cerebellar cognitive impairment? PLoS 

One, 13, 1, p. e0191164.  

Wicksell R. K. - Kihlgren M. - Melin L. - Eeg‐Olofsson O. (2004). Specific cognitive deficits are 

common in children with Duchenne muscular dystrophy. Developmental Medicine & Child 

Neurology, 46, 3, 123-128.  
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6. The role of sex on motor impairment in Autism Spectrum Disorders  

Busti Ceccarelli Silvia1, Cremascoli Alice2, Ferrante Camilla1, Visioli Chiara2, Marzocchi Gian 

Marco2, Nobile Maria1, Molteni Massimo1, Crippa Alessandro1  
1Scientific Institute, IRCCS E Medea, Bosisio Parini, Italy  
2Department of Psychology, University of Milano-Bicocca, Italy  

silvia.busti@lanostrafamiglia.it;a.cremascoli1@campus.unimib.it;c.ferrante1@campus.unimib.it; 

c.visioli@campus.unimib.it; gianmarco.marzocchi@unimib.it; maria.nobile@lanostrafamiglia.it; 

massimo.molteni@lanostrafamiglia.it; alessandro.crippa@lanostrafamiglia.it 

Background As regard for sex differences in Autism Spectrum Disorders (ASD) findings from 

different studies reveal that females have less restricted, repetitive, stereotyped behavior than 

males with autism [1]. However, the role of sex differences in ASD still remains unclear and 

understudied. In particular, with respect to the motor difficulties findings about sex differences are 

discordant [2; 3]. For this purpose, this study aims to investigate whether it is possible to identify 

a different motor profile in males and females with ASD using kinematic analysis of upper limb 

movement and neuropsychological tests. 

Methods In order to verify whether motor impairment is a sex-dependent characteristic in ASD, 

40 children with ASD (20 females and 20 males) and 40 typically developing (TD) children (20 

females and 20 males) have been recruited and matched by age (age range 2-11). All participants 

underwent the Movement Assessment Battery for Children (MABC-2), the VMI-Developmental 

Test of Visual-Motor Integration and the NEPSY-II (sensory-motor functions) to assess their 

motor performance. In addition, children performed a reach to drop task [4] and the kinematics of 

this movement has been acquired using an optoelectronic system (The SMART D from BTS 

Bioengineering®). Lastly, parents filled the Developmental Coordination Disorder Questionnaire 

(DCDQ) and the Social Responsiveness Scale (SRS). Data were analyzed using a 2x2 ANCOVA 

(independent factors: gender; diagnosis; covariate: IQ). Moreover, the correlation between the 

severity of symptoms and motor abilities has been explored. 

Results As expected, children with ASD (both males and females) obtained scores significantly 

worse than TD group in almost all motor abilities investigated. Although significant interactions 

gender by diagnosis were not detected, it has been observed a trend of interaction for MABC-2 

balance, with females obtaining better scores than males in clinical sample whereas in TD sample 

the trend was the opposite. Lastly, a positive correlation between the impairment in motor 

coordination and the severity of core symptoms was observed for TD children (both males and 

females) and males with ASD, but not in females with ASD. 

Conclusion Overall, the present preliminary findings on sex differences about phenotypic 

expression of ASD showed that motor impairment seems to be mainly a sex independent factor. 

However, it is possible that sex plays a specific role for certain motor skills such as balance or 

coordination. These preliminary findings could be limited by the broad range of age of 

participants (2-11 years). With this respect, it is worthwhile for further studies to consider also the 

effect of chronogeneity [5], narrowing the age range of the samples (e.g. splitting the sample in 

scholar and pre-scholar children) and/or considering several time points to take into account also 

the role of time in the study of sex differences in ASD. 

References 

1. Lai, M. C. et al. (2015). Journal of the American Academy of Child & Adolescent Psychiatry, 

54(1), 11-24.  

2. Carter, A. S. et al. (2007). Journal of Autism and Developmental Disorders, 37, 86-97. 

3. Mandy, W. et al. (2012). Journal of Autism and Developmental Disorders, 42, 1304-1313. 

4. Forti, S. et al. (2011). Research in Autism Spectrum Disorders, 5(2), 834-842.  

5.   Lombardo, M. V. et al. (2018). BioRxiv, 278788. 
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7. When social and action space diverges: A study in a study in typical developmental children 

and children with Autism   
Candini Michela1, Giuberti Virginia2, Santelli Erica2, di Pellegrino Giuseppe1, Frassinetti 

Francesca1,3  
1Department of Psychology, University of Bologna, Italy 
2Centre for Children with ASD, Reggio Emilia, Italy 

Maugeri Clinical Scientific Institutes - IRCSS of Castel Goffredo, Mantova, Italy  

michela.candini2@unibo.it, Virginia.Giuberti@ausl.re.it, Erica.Santelli@ausl.re.it, 

g.dipellegrino@unibo.it, francesc.frassinetti@unibo.it  

Background The space around the body has been defined as action space (peripersonal space 1,2), 

and social space (interpersonal space 3,4). Within the current debate about the characteristics of 

these spaces, here we investigated the functional properties and plasticity of action and social space 

in developmental age.    

To these aims, children with typical development (TD) and autism spectrum disorder (ASD) were 

submitted to Reaching- and Comfort-distance tasks, to assess peripersonal (PP) and interpersonal 

(IP) space, respectively, before and after a tool use training. 

Methods For each experiment, eighteen children with high-functioning autism spectrum disorder 

and eighteen children with typical development participated in the study. Participants approached a 

person (confederate) or an object and stopped when they could reach the stimulus (Reaching-

distance task), or they felt comfortable with stimulus’s proximity (Comfort-distance task). Both 

tasks were performed before and after a cooperative tool-use training, in which participant and 

confederate actively cooperated to reach tokens placed beyond reaching distance by using a long 

(Experiment 1) or a short (Experiment 2) tool.   

Separate analyses were conducted for each experiment. To explore the effect of a cooperative tool 

use training on IP and PP space, separate ANOVAs were conducted for each group (TD and ASD 

children) on the mean distances recorded in each condition with Session (Pre- and Post-tool), Task 

(Reaching- and Comfort-distance task) and Stimulus (Person and Object) as within-subject 

variables. Furthermore, to compare the two groups, an ANOVA was conducted on differences 

between distances measured before and after social interaction (post minus pre-training distance), 

with Group (TD and ASD children) as between-subject variables, Task (Reaching- and Comfort-

distance task), and Stimulus (Person and Object) as within-subject variables.  

Results The study showed that in both groups, peripersonal space extended following long-, but not 

short-tool use training. Conversely, in TD but not in ASD children, interpersonal space reduced 

toward confederate following the cooperative tool-use training.   

Conclusions These findings reveal that action and social spaces are functionally dissociable both in 

typical and atypical development and that action but not social space regulation is intact in children 

with autism.  

References: 

1.Brozzoli, C. Makin, T. R. Cardinali, L. Holmes, N. P. & Farnè, A. (2012). Peripersonal 

space: A multisensory interface for body–object interactions. In M. M. Murray, & M. T. 

Wallace (Eds.), The neural bases of multisensory processes. Boca Raton, FL: CRC Press.   

2.Rizzolatti, G., Fadiga, L., Fogassi, L., & Gallese, V. (1997). The space around us. Science, 277, 

190–191.  

3.Sommer, R. (1959). Studies in personal space. Sociometry, 22, 247-260   

4.Hayduk, L., A. (1983). Personal space: Where we now stand. Psychological Bulletin, 94, 293–335 
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8. Auditory ERPs differentiate infants at-risk for Language Impairment and Learning 

Disabilities: a longitudinal investigation  

Cantiani Chiara, Dondena Chiara, Molteni Massimo, Riva Valentina  

Scientific Institute, IRCCS E. Medea, Child Psychopathology Unit, Bosisio Parini, Italy  

chiara.cantiani@lanostrafamiglia.it, chiara.dondena@hotmail.it, 
massimo.molteni@lanostrafamiglia.it, valentina.riva@lanostrafamiglia.it 

Background Rapid Auditory Processing skills (RAP) are critical for speech processing, linguistic 

development and reading acquisition [1]. Infants with family history for language and learning 

impairment, including both language disorders and reading disabilities, have been often found 

impaired in RAP skills [2,3,4], as reflected in anomalies in ERP components such as the MisMatch 

Response (MMR). However, specific patterns characterizing different language and/or learning 

disorders have never been investigated. The present study aims to fill this gap, by considering 

infants with a positive family history for language impairment (LI) and those with a positive family 

history for learning disabilities (LD) as two separate groups and in a longitudinal view (see [5] for a 

similar approach on different at-risk populations). 

Methods Twenty infants with family history for language impairment (FH+LI) and 18 infants with 

family history for learning disabilities (FH+LD) were compared to 33 control infants (CNT) using 

an auditory multi-feature oddball paradigm including non-speech stimuli presented in rapid 

succession [2,5]. Latency and amplitude of the MMR were analyzed in selected time-windows. The 

development of this ERP component was assessed longitudinally at 6 and 12 months by means of 

repeated-measure ANOVAs, including Group (FH+LI vs. FH+LD vs. CNT) and Time (6 vs. 12 

months) as main factors. 

Results The results indicated that FH+LI and FH+LD infants were characterized by different MMR 

patterns and therefore different RAP abilities. On one hand, FH+LI infants showed delayed MMR 

latency, both at 6 and 12 months (main effect of Group, F [2,55] = 4.518, p = .015). On the other 

hand, FH+LD infants showed reduced amplitude of the MMR at 6 months of age, and did not show 

the typical pattern of MMR amplitude decrement from 6 to 12 months, that was present in both 

CNT and FH+LI groups (Time x Group interaction, F [2,55] = 5.294, p = .008). 

Conclusion The present results may have important theoretical and clinical implications. The better 

understanding of shared and unique processing mechanisms underlying different disorders (LI vs. 

LD) may support the development of more effective interventions by indicating if interventions 

developed for one disorder are likely to be helpful for the other and by identifying specific 

treatment targets that may be shared across disorders or unique to each disorder. 

References  

[1] Tallal P (2004). Improving language and literacy is a matter of time. Nat Rev Neurosci. 

5(9):721-8  

[2] Cantiani C, Riva V, Piazza C et al., (2016). Auditory discrimination predicts linguistic outcome 

in Italian infants with and without familial risk for language learning impairment. Dev Cogn 

Neurosci. 20:23-34;  

[3] Choudhury N, Benasich AA. (2011). Maturation of auditory evoked potentials from 6 to 48 

months: prediction to 3 and 4 year language and cognitive abilities. Clin Neurophysiol. 122(2):320- 

38;  
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Background From 6 months of age the interest towards objects in the environment strongly 

increases, allowing the infant to experience episodes of prolonged focused attention and a 

sophisticated manipulative exploration related to the selected objects.  Focused attention refers to 

the periods during which infants are visual-examining an object and shows to increase over the first 

few years.   

Active manipulation of objects also increases over the first year of age in duration. This kind of 

manipulation is considered as a pattern of tactile-behaviors that infants perform for taking 

information about structure, shape and texture of the objects. Impairments in both focused attention 

and manipulative exploration are frequently observed in preterm (PT) infants and might cause 

cascade effect in other developmental domains. However, few studies have examined the 

development of these abilities with observational paradigms in FT and PT infants during object-

manipulation.  

The present study aimed at comparing focused attention and object exploration in fullterm (FT) and 

PT infants at 6, 9 and 12 months of age during infant-object interaction.  

We hypothesize differences between FT and PT infants both in the two skills at each age.   

Methods Eleven PT infants and 13 FT infants were observed at 6, 9 and 12 months (T1, T2, T3, 

respectively) using a longitudinal design during infant-object interaction (1-minute for each object: 

ball, bells, rattle, teddy bear), in which objects were presented by an experimenter. Both active 

manipulation and focused attention on object were analyzed with Object Engagement Coding 

Scheme (Zuccarini et al., 2016).   

Results  

 Significant differences in focused attention at T2 and T3 (respectively p= .012, p= .000) 

between FT and PT infants;  

 mean differences of active manipulation (turn, finger, transfer) between FT and PT infants at 

T1, T2 and T3 with FT higher than PT;  

 no significant differences in active manipulation between FT and PT infants at T1, T2 and 

T3.  

Conclusion PT infants look less towards the target object at 9 and 12 months of age than FT, 

maybe due to differences in the maturational path of the executive control system that develops 

from 7 months of age.  

PT infants explore worse objects at T1, T2 and T3 than FT infants, maybe due to motor delays. 

However, differences are not significant.  
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Background Mathematical learning is a complex process involving the contribution of different 

early domain-specific numerical skills, such as the non-symbolic subitizing and Approximate 

Number System (ANS) abilities. Subitizing is the ability to accurately and quickly recognize the 

exact number of items in a set of fewer than 5 items, whereas the ANS allows to approximately 

estimate and manipulate relatively large numerosities, both without using counting (Libertus, 

Feigenson, & Halberda, 2012). However, to date, empirical evidence of predictive value of 

subitizing for later mathematical achievement is still limited (LeFevre et al., 2010). Moreover, the 

relationship between ANS and mathematical knowledge in pre-schoolers emerged in some studies 

(Libertus et al., 2011) but not in others (Sasanguie, Defever, Maertens, & Reynvoet, 2014), and no 

previous studies investigated in the same model the role played by both subitizing and ANS abilities 

in predicting symbolic mathematical skills. In light of these gaps in the literature, the aim of the 

present study was to simultaneously evaluate the contributions of non-symbolic subitizing and ANS 

abilities to children’s performance in early mathematical skills related to counting ability and 

cardinality understanding, in the first two preschool years 

Methods A sample of 350 children (168 F, Mage-in-months = 45.67, SD = 3.14) took part in this 2-

year longitudinal study. We measured subitizing and ANS abilities in the first preschool year (Time 

1), and counting ability and cardinality understanding both in the first (Time 1) and second (Time 2) 

preschool year. Relations between subitizing and ANS and the two mathematical tasks were 

assessed by means of path analyses. We also controlled for the effects associated with age and 

domain-general predictors of math skills (i.e., verbal intelligence, working memory, and speed of 

processing), included as covariates in the model. The final model fit is satisfactory (χ 2 (3) = 5.02, p 

= .17; CFI = .99; TLI = .96; RMSEA < .05; SRMR = .01) 

Results Subitizing emerged as a strong predictor of children’s performance in both counting and 

cardinality tasks, at both Time 1 and 2. Conversely, ANS did not yield a significant effect neither on 

counting ability nor on cardinality understanding, in neither of the two times. Thus, at least at this 

early stage of numerical development, ANS seems not to be involved in the symbolic mathematical 

knowledge. 

Conclusion These findings, that point at subitizing as a crucial predictor of early symbolic 

mathematical knowledge, could have relevant implications for both early screening of children at 

risk for low performance in mathematics and traning interventions. 
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Background The sense of touch has an important role for early development, as it is the first and 

most direct manner of contact with the external world. Touch provides information about the 

external object touching our skin and at the same time about our body itself.  

In particular, affective touch, a type of light and gentle touch linked to a class of slow-conducting, 

unmyelinated fibers (C-Tactile afferents), has been showed to activate some nodes of the social 

brain, including the posterior insula, which is involved in multisensory body perception.  This 

suggests affective touch may have a crucial role in the modulation of body ownership.   

A previous study demonstrated that five-month-old infants prefer to look at a synchronous visual-

tactile body-related condition compared to an asynchronous temporally delayed condition, showing 

evidence that infants can detect intersensory synchrony when related to their own body. We propose 

to take a step further asking whether affective touch may modulate body-related multisensory 

processing in early infancy.  

Methods Forty-four five-month-old infants were presented with two side-by-side videos 

representing a baby’s face been stroked on the forehead. The two videos were identical, but one of 

them was delayed by three seconds relatively to the other. Infants were stroked on the forehead and 

these touches were synchronous with one video display and asynchronous with the other.  

We considered the touch velocity (CT-optimal vs fast touch) as within-subject condition and the 

source of touch (hand vs brush) as between-subject condition.  

Results Synchronous preference score was calculated considering the looking time to the 

synchronous video over the total looking time and a mixed model ANOVA was run with touch 

velocity as within-subject factor and source of touch as between-subject factor. The results did not 

reveal any significant differences in the synchronous preference score, indicating that infants looked 

for a similar amount of time at both synchronous and asynchronous videos, regardless of the touch 

velocity and the source of touch.  

Conclusion Contrary to previous studies where almost instantaneous touch was used, we extended 

the length of touch in order to differentiate the two touch velocities. Thus the visual movement 

resulted more salient and it may have captured infants’ visual attention independently of the tactile 

stimulation. This limitation could be the cause of our null result. Future investigations should be 

done in order to better understand the interplay between touch and vision in multisensory body 

perception and whether touch may help infants to detect a visual contingent stimulus when there is 

no movement distractor.  
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Background Data on typical and atypical development suggest that posture and motor advances 

create opportunities for infants to interact with objects and people in new and progressively more 

sophisticated ways [i.e., 1-2]. Despite the relevance of individual differences in the postural and 

motor abilities and their effects on the development, most of the evaluation tools available to test 

motor domain in preschool children are aimed to detect the presence/absence of motor skills, 

without no (or rare) assessment of the qualitative aspects of postural and motor deficiencies [3]. 

The present research aims to fill this lack exploring whether interindividual variability in postural 

stability and qualitative movements is associated to language skills. We expected that better 

postural stability and lower motor clumsiness correspond to higher scores in language test. 

Methods The research involved 39 preschool children aged from 3 to 6 years (M=4,6, SD=0,98) 

without a diagnosed motor deficit. Children were observed for approximately 60 min during a semi-

structured play session. We first evaluated postural stability, a fundamental motor ability that allows 

individual to sustain and maintain the desired physical position of one’s body [4], using a balance 

board able to obtain accurate quantitative (i.e. duration) and qualitative (i.e., accuracy) measures of 

balance. Later we assessed gross and fine motor skills using a new specific checklist able to 

evaluate qualitative movements and to obtain a motor clumsiness score. Motor performances of 

each child was video-recorded and successively coded by two independent coders with a good inter-

rater agreement. Finally, children’s language abilities were tested using the Scale C (3-8 years part) 

of the Griffiths Mental Development Scales- Extended Revised.  

Results Results support our hypothesis. We found a positive correlation between the language score 

and balance time (r= 0,51; p<0,01). We also obtained a negative correlation between language score 

and gross (r= -0,36; p<0,05) and fine (r=-0,50; p<0,01) motor clumsiness. 

Conclusion Altogether data reveal that interindividual variability in the duration of postural 

stability as well as gross and fine motor clumsiness is associated to language skills in preschool 

children, suggesting the relevance of qualitative investigation of motor domain. 
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Background Children exposed to early adversities are at a high risk of cognitive delays. Language 

development is a key predictor of later cognitive abilities, but diagnosis of atypical language 

trajectories is usually not reliable until after infancy. The objective of this study is the development 

and cross-cultural validation of the Early Language Processing (ELP) tool across two populations 

(India and UK) with different backgrounds (low and high SES), languages (English and Awadhi) 

and cultures. The ELP uses a portable eyetracker and is based on three wellresearched tasks that 

measure basic language processing: the computerized comprehension task[1], word processing 

speed[2], and referent selection and retention[3]. 

Methods ELP consists of two blocks of 34 and 29 trials separated by a 5-minute retention interval. 

On each trial, a pair of pictures is displayed on the screen and a gaze contingent character appears in 

the middle and names the target. The pictures remain for a 3200 ms response period. There are three 

types of trials: Familiar trials, include nouns, verbs and adjectives varying in difficulty. Novel 

Mapping Trials include one well-known and one novel object. Children are prompted with a novel 

word as a test of novelty detection and fast-mapping. Retention Trials, include a test of the two 

previously-mapped novel objects. The ELP was first developed in British English and then adapted 

to Awadhi and the cultural norms of our region of interest in India before validation. The ELP 

provides both “outcome” measures such as accuracy for known words and retention of new word-

object mappings, and measures of basic processes such as novelty detection, and speed of 

processing. Furthermore, the ELP has been developed alongside two ongoing longitudinal projects 

examining development of functional brain networks for cognitive processing in children from the 

same target populations. This provides a unique opportunity to relate the language measures to 

multiple cognitive, environmental and neural measures. 

Results Full data collection is ongoing but preliminary indications are that the task is engaging for 

children from both cultures. Fifteen to twenty-four-month-old UK children look longest at the 

target. Same-aged Indian children show similar looking proportions to the target and the distractor. 

Older Indian children show longer looks to the target, a number that increases with age. This 

indicates a general understanding of the task across both populations. 

Conclusion Once a complete dataset is collected, we will look to relate the observed variability to 

different word types and difficulties, as well as to SES and brain development differences. We will 

discuss how our measures of early word learning processes are related to each other both within and 

across the two populations as well as their relation to measures of brain development and other 

cognitive processes with an eye towards assessment and early intervention. 
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Background Two major developmental trajectories have been identified as markers of infants’ 

specialisation on their native language. First, there is an increase in infants’ ability to process native 

sounds and consequently, a preference emerges for the sequences that are either legal or have a high 

frequency of occurrence in their native language. Second, infants’ ability to process non-native 

sounds decreases over time, a process known as perceptual narrowing. These processes of learning 

have been assumed to be “universal” However, the vast majority of developmental studies have 

relied on “convenience samples”, consisting of infants born full term and from higher-SES families, 

which are, for the most part, unrepresentative of the larger population. There is thus no evidence as 

to how much the time course of learning is affected by maturational and environmental factors.   

The present project addresses this issue. To do so, we investigated early phonological development 

in cases where: a) maturation is following an altered timetable: infants born preterm; and b) the 

environment is different: infants from lower-socio-economic status families. The linguistic abilities 

of both populations have been found to lag well behind their advantaged peers during the school 

years (e.g., for data on preterm children see: Guarini et al., 2010; Sansavini et al., 2010; for data on 

low SES children see: Fernald, Marchman, & Weisleder, 2013).  

Methods Three longitudinal studies using the head-turn preference procedure and the Intermodal 

Preferential looking explored English-learning infants’ phonetic, prosodic and phonotactic 

development at 7.5, 9, 10.5 and 12 months of age. Infants’ sensitivity to non-native Cantonese tones 

(i.e., Tones 25 and 33 instantiated on a CV syllable pronounced ‘‘chee”) and a consonant Hindi 

Contrast (i.e., /t̪/ dental stop vs /t/ retroflex stop, instantiated on a CV syllable pronounced “t̪a”’) 

were used to explore prosodic and phonetic development, respectively. Phonotactic development 

was explored using CVC English pseudo-words with either a high-probability or a low-probability 

of occurrence in the language.   

Results Preliminary analyses for 62 infants showed no significant differences between the phonetic 

or the phonotactic development of the preterm and the full-term infants. However, a time-lag 

between preterm and full-term developmental timing for prosody was found. Socioeconomic status 

did not have a significant difference in prosodic or phonetic development. Nevertheless, phonotactic 

development was affected by SES, infants from lower SES showed a preference for high-frequency 

sequences later than their more advantaged peers.  

Conclusion Overall these results suggest that different constraints apply to the acquisition of 

different phonological subcomponents.  
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Background Previous brain imaging studies show that, in adults, comparing symbolic numbers and 

non-symbolic numbers involves both frontal and parietal brain regions. In children, frontal and 

parietal regions are involved in comparing non-symbolic numbers whereas frontal regions are more 

involved in comparing symbolic numbers (Ansari, et al., 2005). Yet, event-related potentials (ERPs) 

studies suggest that, in both adults and children, the amplitude of ERP signals recorded at parietal 

scalp sites around 200-300 ms post-stimulus are modulated by the difficulty of number comparison 

(Temple & Posner, 1998). The conflicting results might arise from two factors: 1) ERP studies did 

not carefully examine frontal sites; and 2) the effects found in ERP studies might be too short-lived 

for fMRI to detect. The current study is to extend the previous ERP studies and examine children’s 

brain activation while comparing symbolic and non-symbolic numbers.    

Methods Thirty-four children (mean age = 8.4 ± 0.9 years, range: 5.5 – 9.8 years) completed 

symbolic and non-symbolic number comparison tasks while their EEGs were recorded. On each 

trial, children saw two Arabic numerals or two dot arrays and were asked to indicate the larger 

number. We varied the ratios between the numbers to create different levels of task difficulty (easy 

vs. hard).  

Results On both tasks, lower accuracy and higher response times were associated with harder 

ratios. At the neural level, we developed a searchlight algorithm to identify time windows of 

interest (TOI) during which significant ratio effects were present in the ERP amplitudes. A TOI was 

identified if there were more than 10 consecutive time points at which significant ratio effects were 

found. We focused on a time window from 228 to 250 ms. Within this TOI, the ratio effect was 

found at 5 scalp sites over right frontal, centro-frontal, and posterior scalp region in the non-

symbolic comparison task. In the symbolic comparison task, only the posterior scalp sites showed 

the ratio effect. To confirm this result, we used the mean ERP amplitude of TOI from the 5 sites to 

train a classifier to classify the two ratio conditions in the two tasks separately. The classifier’s 

prediction accuracy was higher in the non-symbolic task compared to the symbolic task. When 

using the corresponding 5 scalp sites in the left hemisphere as controls to train the classifier, the 

prediction accuracies were lower than the prediction accuracy with the 5 right scalp sites in the non-

symbolic comparison task.  

Conclusion Around 228-250 ms post-stimulus, children recruit different brain networks when 

comparing non-symbolic and symbolic numbers, which is consistent with previous fMRI findings. 

Yet, when comparing symbolic numbers, parietal regions might be more sensitive to numerical 

information than frontal regions, at least within the first few hundred milliseconds of information 

processing.    

References  
Ansari, D., Garcia, N., Lucas, E., Hamon, K., & Dhital, B. (2005). Neural correlates of symbolic 

number processing in children and adults. Neuroreport, 16(16), 1769-1773.  

Temple, E., & Posner, M. I. (1998). Brain mechanisms of quantity are similar in 5-year-old children 

and adults. Proceedings of the National Academy of Sciences, 95(13), 7836-7841.  

 



18 
 

 

16. REMIND: REal Matters IN Developmental psychopathology. Risk and resilience 

factors and outcomes from childhood to adulthood.  
Mauri Maddalena, Grazioli Silvia, Bianchi Valentina, Molteni Massimo, Nobile Maria  

Scientific Institute, IRCCS E. Medea - Developmental Psychopathology Unit, Italy 

maddalena.mauri@lanostrafamiglia.it, silvia.grazioli@lanostrafamiglia.it 

valentina.bianchi@lanostrafamiglia.it, massimo.molteni@lanostrafamiglia.it, 

maria.nobile@lanostrafamiglia.it. 

Background Most psychopathological traits emerge slowly, since childhood, and often continue 

into adulthood accounting for a large proportion of mental health issues. Psychopathological traits 

are expressed across development under the influence of genetic and environmental factors. In this 

perspective, longitudinal studies, which might permit a better understanding of the role of this 

factors and their interaction, are crucial. Indeed, identifying early those children most likely to 

develop persistent mental illness as well as those who would benefit from treatment, would 

represent the best use of scarce resources in mental health system. The aim of this project is to 

identify specific developmental trajectories of internalizing and externalizing disorders, from 

childhood towards early adulthood. Subsequently we will focus on the role of genetics and 

environmental factors in shaping psychopathological trajectories. 

Methods This research project is part of a longitudinal observational study: first wave (W1, 2003), 

second wave (W2, 2008), third wave (W3, 2018). During W1 and W2, an epidemiological and a 

clinical sample of children and adolescents have been assessed and will be re-assessed (W3) for 

environmental risk, as well as genetic and epigenetic factors. Internalizing and externalizing 

psychopathological trajectories will be identified through scores from ASEBA questionnaire [1], an 

integrated multi-informant assessment of social competence and behavioral problems. Categorical 

diagnosis have been assessed with DAWBA [2]. Preliminary data analysis aimed to identify 

different psychopathological profiles; to achieve this goal we performed Latent Class Analysis 

(LCA) on T scores of the 8 syndromic scales of Child Behaviour Checklist [1] assessed at W1 [3]. 

By means of a multinomial logistic regression, we evaluated whether latent classes were able to 

predict categorical DAWBA diagnosis. Subsequently, once W3 will be achieved, different 

trajectories of internalizing and externalizing behaviors will be identified using a Latent Class 

Growth Analysis. 

Results The best fitting LCA model identified 4 classes. First class (7.82% of total sample): Severe 

Dysregulated – elevated probability of clinical traits in all CBCL scales. Second class (15.68%): 

Internalizing Problems – high presence of anxiety and depression symptoms. Third class (10.19%): 

ADHD – elevated probability for clinical scores in “attention problems” scale. Fourth one 

(66.32%): Low Problems – low probability of each clinical score. According with logistic 

regression results, the presence of one or more diagnoses was significantly associated with Severe 

Dysregulated, Internalizing and ADHD Classes, with a strong association in the first case and a 

moderate in the other two. 

Conclusion Using a person centered statistical approach we identified 4 psychopathological 

profiles, which are related to different outcomes in terms of psychopathology. There is consistent 

overlap between classes observed in early childhood (CBCL 1.5-5) [4] and our classes, identified in 

late childhood and adolescence. In the light of these results, the REMIND project will allow us to 

identify specific developmental trajectories from childhood towards early adulthood, in a 

longitudinal optic, by means of LCGA, and subsequently to estimate the role of genetic and 

environmental factors in shaping this developmental trajectory. 
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Background Behavioral Inhibition (BI) is a temperament trait characterized by fear, withdrawal 

and reticence towards novelty, and it has been recognized as a risk factor for internalizing problems 

and anxiety disorders in childhood (Clauss et al., 2012). Although BI has gained attention by the 

literature, many studies have considered maternal factors, without considering paternal 

characteristics. This longitudinal study aimed to identify, in preschoolers: 1) distinct profiles of 

children based on their levels of BI, considering both maternal and paternal anxiety, and 

authoritarian parenting style; 2) longitudinal differences between the profiles on the levels of 

internalizing problems.   

Methods A sample of 60 Italian preschoolers (age in months: M=55.4±6.2; 24 males), their 

mothers and fathers, and 7 teachers were recruited from 3 kindergartens in Bologna. Child’s BI was 

assessed in 3 repeated moments across 2 school years (T1, T3: November; T2: May) through the 

LAB-TAB (Goldsmith et al., 1999). At T1 mothers and fathers completed the Penn State Worry 

Questionnaire (PSWQ: Meyer et al., 1999) for the assessment of anxiety levels and the Child 

Rearing Practice Report (CRPR: Dekovic et al., 1999) for parenting style. At T2 and T3, teachers 

completed the CBCL 1.5/5 (Achenbach & Rescorla, 2000) for the assessment of the child’s 

internalizing problems.   

Results Hierarchical Cluster analyses revealed a satisfactory two-clusters solution for paternal (but 

not maternal) variables at T1, for 2 distinct profiles of children: High BI cluster (HBI) and Low BI 

cluster (LBI). Running a MANOVA, these profiles significantly differed (p<0.05), with HBI 

showing higher BI, paternal anxiety and authoritarian style. At T2 and T3, HBI showed 

significantly higher levels of CBCL Anxious/Depressed behaviors compared to LBI (p<0.05).   

Conclusion These results suggest that HBI is a profile with an increased risk for the child’s 

anxious/depressed difficulties, and father’s characteristics are relevant for the development of 

inhibited children.  
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Background With imbalanced economic development increased in China, many adults from urban 

areas migrate to other cities for better job opportunities. A side effect of this migration is that 

parents frequently leave their children behind. It is well accepted that left-behind children in rural 

China are disadvantaged regarding academic and psychological functioning (e.g., Wen & Lin, 

2012), so how about left-behind children in urban contexts, which hold higher levels of 

socioeconomic status (SES) and fruitful educational resources? During adolescence, close 

friendships begin to surpass parents as adolescents’ primary source of social support and contribute 

in important ways to adolescents’ psychosocial adjustment (La Greca & Harrison, 2005). Guided by 

a risk and resilience framework and self-regulation theories, self-regulatory skills can apply for a 

better understanding of why and when individuals effectively cope with adverse conditions. Here, 

we proposed that grit involving consistency of interests (CI) and perseverance of effort (PE) may 

buffer against the peer-difficulties link. While the previous study has already proved the protective 

role of grit on the negative conditions (e.g., Guerrero et al., 2016), it is unclear that the differential 

role of CI and PE on the targeted link since the previous study suggested they may hold different 

effects on academic and health outcomes (e.g., Duckworth & Quinn, 2009). To sum, the current 

study has two main goals, 1) to compare IB and EB between urban left-behind adolescents and their 

non-left-behind counterparts in China; 2) to examine whether the expected peer-difficulties link was 

moderated by CI and/or PE. 

Methods A propensity score matching was used to balance the two groups concerning age, gender, 

SES, family function, with a ratio of 1 to 2. Participants were 246 left-behind (53.6% girls) and 492 

non-left-behind (55.1% girls) Chinese adolescents aged 13-18 years, who completed a questionnaire 

survey during the school hour. 

Results MANOVA indicated that urban left-behind adolescents reported higher levels of IB and EB 

in comparison with their peers. Of importance, CI and PE could moderate the peer-difficulties link. 

Specially, the negative association between peer attachment and EB was significant at high, but not 

at low levels of CI across the two groups. Meanwhile, in the left-behind group, peer attachment was 

found to buffer against EB at high, but not at low levels of PE. 

Conclusion Our findings suggested that urban left-behind adolescents in China are disadvantaged 

concerning IB and EB. Most importantly, urban left-behind adolescents will benefit from peer 

attachment and self-regulatory skills (i.e., grit). Especially, urban left-behind adolescents with 

higher levels of PE are capable of coping successfully with EB.  
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Background Previous research found that parental broader autism phenotype is associated with 

their child ASD related traits(1), even if the pathway between parental autistic traits and child ASD 

is still largely unknown. Several studies focused on frontal EEG alpha asymmetry (FAA) as a viable 

early marker for ASD(2), however, no study examined the mediational effect of FAA between 

parental autistic traits and child ASD outcome. The present study tested the hypothesis that ASD 

traits in children would be explained by a sequence of potentially causal associated effects 

involving maternal and paternal autistic traits and FAA. In an exploratory manner, we also tested 

whether child sex moderates the associations between parental autistic traits, FAA, and child ASD 

outcome. 

Methods In a prospective longitudinal study(3) of 103 typically developing infants, we measured 

FAA as a mediator between maternal and parental autistic traits and child ASD outcome. We 

recorded infant resting-state EEG at 6 months of age. Child ASD outcome were measured at 20 

months of age by the M-CHAT questionnaire(4) and parental autistic traits were scored by the 

Autism spectrum Quotient (AQ) questionnaire(5). Using structural equation modeling, the 

following mediation model was proposed: fathers’ and mothers’ AQ FAA child ASD traits. 

Moderation by child sex was examined to assess whether relations between study variables differed 

among boys and girls. 

Results The mediation model provided good fit to the data [RMSEA= .000, CI (90%)= .000-.000; 

CFI= 1.00; SRMR= .000] and explained 20.4% of the variance in the M-CHAT score. There was a 

significant direct path from both mothers’ and fathers’ AQ to M-CHAT score (β= -.20, p= .043; β= 

-.23, p= .009, respectively). Children with higher parental autistic traits have higher scores on M-

CHAT at 20 months. Significant direct effects were found from fathers’ AQ to FAA (β= -.11, 

p= .044), and from FAA to M-CHAT (β= .38, p= .028): higher fathers’ autistic traits predict greater 

left FAA and greater left FAA predicts more child ASD traits. However, the indirect effect from 

fathers’ AQ to MCHAT score via FAA was not significant (p=.10). Interestingly, the mediation 

moderated model showed that the indirect effect from fathers’ AQ to M-CHAT score via FAA was 

significant for girls (β=-.120; SE= .071; 95% CI [-.261; -.005], p=.042), but not for boys (β=-.012; 

SE= .025; 95% CI [-.074; .028], p=.621) 

Conclusion This is the first study that examines FAA as a potential mediator in the developmental 

pathway from maternal and paternal autistic traits to child ASD-related traits. We provided support 

for FAA as an index of biological, possibly genetic vulnerability to ASD in the first years of life. 

These results may support the use of objective measurement of FAA to delineate specific 

pathophysiological mechanisms in ASD. 
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Background The present study examined early interactions between infants at heightened risk (HR) 

for autism spectrum disorder (ASD) and their caregivers in order to better understand the social-

communicative environment and its relation to language outcomes in this population. Joint 

engagement (JE) in HR infants (i.e., younger siblings of children with ASD) has primarily been 

studied in structured experimenter-infant interactions with a focus on eye contact (i.e., coordinated 

JE). However, recent work suggests JE without eye contact (i.e., supported JE) in naturalistic 

interactions is particularly important for language development (Adamson et al., 2004, 2009; Yu & 

Smith, 2013). 

Methods Videotaped toy play interactions in the home between 12- and 18-month old infants (at 

high and low risk for ASD, ns= 43; 14) and their caregivers were coded into mutually exclusive 

engagement states (described by Adamson et al., 2004, 2009). Contingent caregiver utterances and 

labels during these interactions were examined in relation to language in toddlerhood (i.e., receptive 

and expressive language scores from the Mullen Scales of Early Learning and the MacArthur Bates 

Communicative Development Inventory at 24 and 36 months). HR infants were evaluated for 

diagnostic outcome at 36 months and classified into three groups: ASD, language delay but no ASD 

(HR-LD), and no diagnosis (HR-ND). 

Results Supported JE was prevalent in the interactions across outcome groups, while both HR-LD 

and HR-ASD infants spent less time in coordinated JE than their typically developing peers by 18 

months (p = .069). HR infants as a group spent more time solely engaged with objects (ps < .05) 

and less time unengaged (ps < .01) than their low risk peers. While caregivers provided similar rates 

of contingent input and labels across outcome groups, an increase in labels during coordinated JE 

from 12 to 18 months was apparent for HR-LD (p = .03) and HR-ASD (p < .01) infants. 

Furthermore, higher rates of labels during coordinated JE were associated with lower toddlerhood 

language scores for these groups (p = .017). 

Conclusion Findings suggest that parents may pick up on subtle differences in the second year of 

life and increase the number of labels they provide, but that this simply may not be enough to 

bolster language development for infants already on a path to communicative delays. This research 

highlights supported JE as a potential context for early interventions with HR infants, and a critical 

goal for future research will be to determine what aspects of caregiver input, at what points in 

development, are most effective for language learning in this population. 
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Background Research on infant motor development often relies on onsets—ages when infants first 

demonstrate new skills. Most studies that collect onset data tend to focus on particular motor skills 

(e.g., just crawling and walking) rather than charting their developmental progression. Studies about 

individual skills result in averages for specific behaviors but often sacrifice information about 

individual differences in the timing of successive motor skills. Current methods used to pinpoint 

when infants acquire new skills are not standardized. Individual labs define onset criteria for 

purposes of particular studies and typically use one of several different approaches for data 

collection. Most commonly, researchers identify onsets with retrospective parent report. Some labs 

use structured interviews, asking caregivers to recall the first time their infant performed selected 

motor skills (e.g., Adolph, 1995). Others provide questionnaires that caregivers complete on their 

own. Onsets are also tracked prospectively (e.g., Adolph et al., 2003; Atun-Einy et al., 2011). 

Infants are enrolled before the expected skills and caregivers are provided calendars and checklists 

to track developmental change. Given known issues with accuracy of recall and potential problems 

of construct validity with prospective parent report, either approach on its own is not sufficient 

Methods We addressed these methodological considerations in two ways. First, to increase rigor in 

data accuracy, we derived a corpus of motor skill onsets by leveraging (1) prospective parent report, 

(2) experimenter confirmation, and (3) video from a cohort of 30 infants visited in the home every 

two weeks from 2 to 19 months of age. Second, to uncover individual differences in patterns of 

motor skill acquisition, we determined the onsets of four skills: crawling, cruising, standing, and 

walking. Crawl onset was operationalized as continuous motion on hands and knees (or feet) for 3 

cycles; cruise onset was defined as 5 continuous upright steps with hands supported by furniture; 

stand onset was credited when infants remained upright for a minimum of 10 s without support; and 

walk onset required 5 continuous independent steps without stopping or falling. 

Results Replicating existing findings, crawling occurred at 8.62 months (range = 6.31-12.33, SD = 

1.42), cruising at 9.69 months (range = 6.77-12.66, SD = 1.27), standing at 10.93 months (range = 

8.28-14.17, SD = 1.31), and walking at 11.98 months (range = 8.74-14.86, SD = 1.31). However, 

our approach revealed immense individual differences. Though a predominant trajectory—crawl, 

cruise, stand, then walk—was demonstrated by 21 infants, the acquisition and timing of each motor 

skill was not obligatory. One infant crawled after she walked, 3 infants stood before they cruised, 2 

infants stood and cruised at the same time, 2 infants cruised before they crawled, and 1 infant never 

crawled. Precocious crawlers cruised earlier (r = .653, p < .01), stood earlier (r = .637, p < .01), and 

also walked earlier (r = .404, p < .05). 

Conclusion Overall, we propose that a more rigorous approach, utilizing converging evidence from 

multiple sources, is necessary when identifying onsets in motor development. 
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Background Reading comprehension is essential to successful learning in school. Research on 

text comprehension has long focused on cognitive aspects. However, the role of emotions has been 

neglected. Yet, reading experiences are always infused with emotions. Emotions in school are 

called achievement emotions as they are related to activities and outcomes that are judged 

according to competence-based standards of quality. Achievement emotions have different effects 

on academic achievement depending on their valence (pleasant/unpleasant) and activation 

(physiologically activating/deactivating). According to the control-value theory, achievement 

emotions are the result of the perceived control and value a student experiences in a learning 

situation. No studies have focused on the relationships between reading-related emotions and 

reading comprehension performance. To fill a gap in the extant literature, this study aimed to 

investigate the relationships between control-value antecedents, achievement emotions, and 

reading comprehension performance, after controlling for potentially interfering variables. We 

focused on two achievement emotions: enjoyment and anxiety. Three research questions guided 

the study: (1) Are control-value antecedents directly related to reading comprehension? (2) Are 

enjoyment and anxiety related to reading comprehension? (3) Do enjoyment and anxiety partially 

mediate the relationships between control-value antecedents and reading comprehension 

performance, after controlling for gender, vocabulary knowledge, and decoding skills? 

Methods 152 5th graders (Females = 82, Mage= 10.02, SD = .25) completed the Achievement 

Emotions Questionnaire-ES to measure enjoyment and anxiety. Control (α = .87) and value (α 

= .70) were measured by a self-report questionnaire. Students read two texts from the national 

reading test (INVALSI) and then they completed multiple-choice, true-false, and open-ended 

questions. Expressive vocabulary knowledge and decoding skills were measured as control 

variables. Path analysis was performed. 

Results Control and value were both positive predictors of enjoyment, but this emotion was not 

related to reading comprehension. The direct effect of control on the outcome variable emerged as 

positive. The indirect effect of control on reading comprehension, partially mediated by anxiety, 

also emerged. Specifically, only control had a negative effect on anxiety which, in turn, had a 

negative effect on reading comprehension. Gender, vocabulary knowledge, and decoding skills 

predicted reading comprehension. 

Conclusion Teachers and educators can promote student’s self-perception of control by supporting 

appropriate causal attributions and self-appraisals of ability. The improvement of reading 

comprehension performance can be sustained by making students aware that high levels of anxiety 

do not help them in constructing meaning from texts. Strategies to self-regulate anxiety can also be 

taught to indirectly promote students’ reading comprehension. 
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Background Studies on typically (TD) and atypically developing infants suggest that motor skills 

play a key role in communicative and language development (Iverson, 2010). Among early fine 

motor skills, object exploration, allowing infants to extract information on objects’ characteristics 

and functions and build semantic representations, has turned out to be particularly related to 

language development in TD infants (Ruddy & Bornstein, 1982). This association has been scarcely 

investigated in the preterm population, at risk for motor and language delays (Sansavini et al., 

2014). Two studies have revealed positive associations between active object exploration in the first 

year and cognitive (Ruff et al., 1984; Zuccarini et al., 2017) and linguistic skills (Zuccarini et al., 

2017) at 24 months. However, studies examining the links between active object exploration and 

specific communicative-linguistic skills in the first year of life are lacking both in TD and preterm 

infants. The present study aimed at examining relationships between active object exploration at 6 

months and communicative-linguistic behaviors at 12 months in extremely low gestational age 

(ELGA, GA<28 weeks) infants compared to full-term (FT) infants. 

Methods Twenty ELGA infants and 20 FT infants were videotaped during mother-infant play 

interaction with age-appropriate toys at 6 and 12 months (corrected age for ELGA infants). At 6 

months, Oral and Manual Exploration were coded and proportional durations were calculated for 

the analyses; cognitive performance was assessed with the Performance subscale of the Griffiths 

Mental Developmental Scales. At 12 months, spontaneous communicative behaviors, i.e., gestures 

and vocal production, were coded and mean rates per 10 minutes were calculated; word 

comprehension was assessed with the parental questionnaire Primo Vocabolario del Bambino 

(Italian version of the MB-CDI). 

Results Linear regression analyses, controlling for cognitive performance and neonatal condition, 

showed that 6-month Oral Exploration was significantly related with 12-month word 

comprehension (R2 = .22); 6-month Manual Exploration was significantly related with 12-month 

gesture production (R2 = .22) and 12-month vocal production (R2 = .31). 

Conclusions Strict associations were found between active object exploration at 6 months and 

communicative-linguistic skills at 12 months, regardless of cognitive performance and neonatal 

condition. Oral Exploration was related to word comprehension, suggesting its role in the 

construction of object representations. Manual Exploration was related to vocal and gesture 

production confirming the model of continuity between production of first action schemes, gestures 

and words. Early evaluation and customized interventions on object exploration skills for 

supporting communication and language development are discussed.  
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Background Beyond academic difficulties and poor school performance, children with Specific 

Learning Disorders (SpLD) manifest socioemotional and behavioral difficulties such as low self-

esteem, high levels of depression and anxiety, difficulties in relationships with peers and feeling of 

loneliness, which affect their psychological well-being (Al-Yagon, 2007, 2012). Literature suggests 

that SpLD can cause also impairment of Health-Related Quality of Life (HRQoL) (e.g., Karande, 

Bhosrekar, Kulkarni, Thakker, 2008), and that this condition potentially affects their parents’ 

quality of life and well-being (Karande & Kulkarni, 2009). However, the interest in SpLD 

implications on children’s and/or on their parents’ well-being and quality of life (QoL) is quite 

recent and research contributions are still scant.  The present study aims to explore HRQoL and 

psychological well-being among children with SpLD, by employing both self-report and proxy-

report measures, and among their mothers. 

Methods Thirty children aged 8-14 years diagnosed as having SpLD and their mothers completed a 

battery of scales including the PedsQLTM self and proxy versions, to assess children’s HRQoL and 

psychological well-being. Mothers also completed a battery of instruments to explore their personal 

HRQoL and psychological well-being.  

Results Compared with the general population, children with SpLD reported significantly lower 

level of psychosocial health concerning emotional and school functioning, and mothers had a higher 

probability of being anxious and/or depressed. Children with SpLD rated their school self-esteem as 

lower than their counterpeers in the standardization sample. The results revealed also that mothers’ 

and children’s reports concerning the child psychosocial HRQoL are correlated and do not differ 

significantly. 

Conclusion This study supports previous research about impaired HRQoL, symptoms of 

generalized anxiety, school-related anxiety and depressed mood in children with SpLD. Moreover, 

it provides evidence that mothers of children with SpLD may experience stress in coping with their 

child’s disability and develop socio-emotional symptoms such as anxiety. Implications concern the 

need to implement effective supportive services among children with SpLD and their parents.  
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