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Brains Are Built for the World We Experience
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How do Infants Learn the Conditions of their 
World?





Physical, Economic, & Social Environment
(Resources, Stability, Security)

Parental Well Being

Child’s Antenatal 
Environment

Child’s Postnatal Environment

Managing 
Challenges

Relationships

Attachment



What is an “Attachment Relationship”?

• Unique and non-interchangeable affectional bond
• Involves a person who (can be expected to be) a figure of (minimal) 

support
• Can be “attached” even if the quality of the relationship is poor
• In Infancy quality is assessed via Mary Ainsworth’s Strange Situation

• Separations & Reunions
• Balance between Exploration and Attachment 



Sensitive Parenting
Exploration & Seek Comfort
Secure Attachment



Inconsistent Parenting
Focus Continually on Parent
Not Fully Comforted
Resistant  Attachment



Rejecting Parenting
Ignores Caregiver
Avoidant Attachment



Fear while Parenting
Disruptions in Behavior
Disorganized Attachment



Sensitivity, Attachment, Stress & Fear

• Albers, E. M., J. M. Riksen-Walraven, et al. (2008). "Maternal behavior predicts 
infant cortisol recovery from a mild everyday stressor." J Child Psychol Psychiatry 
49(1): 97-103.

• Atkinson, L., A. Gonzalez, et al. (2013). "Maternal sensitivity and infant and mother 
adrenocortical function across challenges." Psychoneuroendocrinology 38(12): 
2943-2951.

• Blair, C., D. Granger, et al. (2006). "Maternal sensitivity is related to hypothalamic-
pituitary-adrenal axis stress reactivity and regulation in response to emotion 
challenge in 6-month-old infants." Ann N Y Acad Sci 1094: 263-267.

• Bosquet Enlow, M., L. King, et al. (2014). "Maternal sensitivity and infant 
autonomic and endocrine stress responses." Early Hum Dev.

• Spangler, G., M. Schieche, et al. (1994). "Maternal sensitivity as an external 
organizer for biobehavioral regulation in infancy." Dev Psychobiol 27(7): 425-437.

• Nachmias, M., M. Gunnar, et al. (1996). "Behavioral inhibition and stress reactivity: 
the moderating role of attachment security." Child Dev 67(2): 508-522.

• Hertsgaard, L., M. Gunnar, et al. (1995). "Adrenocortical responses to the strange 
situation in infants with disorganized/disoriented attachment relationships." Child 
Dev 66(4): 1100-1106.

• Luijk, M. P., N. Saridjan, et al. (2010). "Attachment, depression, and cortisol: 
Deviant patterns in insecure-resistant and disorganized infants." Dev Psychobiol
52(5): 441-452.

• Bernard, K. and M. Dozier (2010). "Examining infants' cortisol responses to 
laboratory tasks among children varying in attachment disorganization: stress 
reactivity or return to baseline?" Dev Psychol 46(6): 1771-1778.

Neurobiology of Stress in Infancy in C. Zeanah’s
Handbook of Infant Mental Health, III
Anne Rifkin-Graboi, Jessie Borelli, Michelle Bosquet



Sensitivity, Attachment, & Neurodevelopment
• Riem, M. M., L. R. Alink, et al. (2015). "Beating the brain about abuse: Empirical and meta-analytic 

studies of the association between maltreatment and hippocampal volume across childhood and 
adolescence." Dev Psychopathol 27(2): 507-520.Buss, C., C. 

• Leblanc, E., et al. (2017). "Attachment Security in Infancy: A Preliminary Study of Prospective Links 
to Brain Morphometry in Late Childhood." Front Psychol 8: 2141.

• Engert, V., C. Buss, et al. (2010). "Investigating the association between early life parental care and 
stress responsivity in adulthood." Dev Neuropsychol 35(5): 570-581.

• Luby, J. L., D. M. Barch, et al. (2012). "Maternal support in early childhood predicts larger 
hippocampal volumes at school age." Proc Natl Acad Sci U S A 109(8): 2854-2859.

• Kok, R., et al. (2015). "Normal variation in early parental sensitivity predicts child structural brain 
development." Journal of the American Academy of Child & Adolescent Psychiatry 54(10): 824-
831.

• Wen, D.J., Soe, NN, Sim, LW, Sanmugam, S., Kwek, K., Chong Y-S., Gluckman P.D., Meaney, M.J., 
Rifkin-Graboi, A., Qiu, A. (2017) Infant Frontal EEG Asymmetry in Relation with Maternal 
Depression and Parenting Behavior. Translational Psychiatry.7 (3) e1057. doi: 10.1038/tp.2017.28.

• Thijssen, S., et al. (2017). "Insensitive parenting may accelerate the development of the 
amygdala–medial prefrontal cortex circuit." Dev Psychopathol 29(2): 505-518.

• Schneider-Hassloff, H., et al. (2016). "Emotional Availability Modulates Electrophysiological 
Correlates of Executive Functions in Preschool Children." Front Hum Neurosci 10: 299.

• Lyons-Ruth, K., et al. (2016). "Disorganized attachment in infancy predicts greater amygdala 
volume in adulthood." Behav Brain Res 308: 83-93.

• Moutsiana, C., et al. (2015). "Insecure attachment during infancy predicts greater amygdala 
volumes in early adulthood." Journal of Child Psychology and Psychiatry 56(5): 540-548.

• Rao, H., et al. (2010). "Early parental care is important for hippocampal maturation: evidence from 
brain morphology in humans." Neuroimage 49(1): 1144-1150.



Sensitivity, Attachment, & Cognitive Performance
• Suess et al.  1992. "Effects of Attachment to Mother and Father on 

Quality of Adaptation in Preschool: From dyadic to individual 
organization of self." International Journal of Behavioral 
Development 15(1): 43-65.

• Laranjo et al 2014. The roles of maternal mind-mindedness and 
infant security of attachment in predicting preschoolers' 
understanding of visual perspective taking and false belief. J Exp
Child Psychol. 

• Moss & St-Laurent. 2001. Attachment at school age and academic 
performance. Dev Psychol. 

• Ding  et al. 2014. The relation of infant attachment to attachment 
and cognitive and behavioural outcomes in early childhood. Early 
Hum Dev. 

• Fearon & Belsky.2004.  Attachment and attention: protection in 
relation to gender and cumulative social-contextual adversity. Child 
Dev. 2004

• Bernier et al. 2012. Social factors in the development of early 
executive functioning: a closer look at the caregiving environment. 
Dev Sci. 

• Matte-Gagne, C., et al. (2018). "Attachment Security and 
Developmental Patterns of Growth in Executive Functioning During 
Early Elementary School." Child Dev 89(3): e167-e182.



Sensitivity & Fear Learning

Tsotsi, S., Borelli, J.L., Abdulla, N. Binte, Tan, H.M., Sim, L.W., Sanmugam, S., Tan, K.H., 
Qiu, A., Chenc, H., Meaney, M., Rifkin-Graboi, A (Accepted) Maternal Sensitivity during 
Infancy Predicts Preschoolers’ Fear-Elicited Startle Responses.  Attachment & Human 
Development.

GUSTO is a collaborative study involving National University of Singapore (NUS), Singapore Institute for Clinical Sciences (SICS), 
National University Hospital (NUH).  and Kandang Kerbau Women's and Children's Hospital (KKH). 



Sensitivity, Attachment, & Classroom Behavior
• Teacher Rated (Q Sort)Ego-resilience (flexibility in self 

restraint), Sroufe 1983
• Observed self-management in the face of “social 

problems” with peers, Erez, 1987
• Teacher Rated Behavior Problems, Erickson et al, 

1985
• Observed Bullying & Victimization (Troy & Sroufe, 

1987)
• Teacher Ratings and Observed Dependency (Sroufe, 

1983; Sroufe et al, 1983)
• Observed and Teacher Reported Teacher- preschooler 

relationship (Sroufe & Fleeson, 1988)- expectations, 
engagement, number of contacts

Groh, A.M., et al., Attachment in the Early Life Course: Meta-Analytic Evidence 
for Its Role in Socioemotional Development. Child Development 
Perspectives, 2017. 11(1): p. 70-76.



“Adaptation in the Preschool Period: The Emergence of the Coherent 
Personality” Chapter 7 of Sroufe, Egeland, Carlson, & Collins (2005) The Development of the Person

Theoretical Profiles Teachers’ Descriptors of Students
1 Mean to other children, kept things that didn’t belong to her.  The most dishonest preschooler I 

have ever met.  Mean lying– everything is hers.

2 Ideal kid, good looking, OK.  Well-coordinated agile, competent.  Very solid kid.  Vulnerable to life 
changes, positive and negative.

3 Play with yellow truck.  Trouble dealing with stress.  Confusing- OK outwardly, yet sad and prone 
to self-recrimination/guild.  Falling down in dramatic scene- an actor.

4 Bright but impulsive and tense.  Frustrated, easily in play situations, inconsiderate of children.  
Holding “gun” saying it is his.

5 Very mad, “I hate myself!” An unhappy and angry kid.  Terrible self-concept.  Angry, unhappy. 

6 Happy rising star in the group– looked better all the time.  Agile, coordinated, jumping around 
room.  Shy, but gutsy with care group.  

7 Spunky sleeper- more powerful than meets the eye.  Competent, quiet, So funny, cute, elf-like.

8 So mean- lack of respect for humans.  Angry, mean, playing with cars.  Out of control, trying to do 
better.

9 “High”– difficult to settle and difficult to concentrate.  High (hyper).  An operator– popular and 
fast (very elusive).

1 Mean to other children, kept things that didn’t belong to her.  The most dishonest preschooler I 
have ever met.  Mean lying– everything is hers.

2 Ideal kid, good looking, OK.  Well-coordinated agile, competent.  Very solid kid.  Vulnerable to life 
changes, positive and negative.

3 Play with yellow truck.  Trouble dealing with stress.  Confusing- OK outwardly, yet sad and prone 
to self-recrimination/guilt.  Falling down in dramatic scene- an actor.

4 Bright but impulsive and tense.  Frustrated, easily in play situations, inconsiderate of children.  
Holding “gun” saying it is his.

5 Very mad, “I hate myself!” An unhappy and angry kid.  Terrible self-concept.  Angry, unhappy. 

6 Happy rising star in the group– looked better all the time.  Agile, coordinated, jumping around 
room.  Shy, but gutsy with care group.  

7 Spunky sleeper- more powerful than meets the eye.  Competent, quiet, So funny, cute, elf-like.

8 So mean- lack of respect for humans.  Angry, mean, playing with cars.  Out of control, trying to do 
better.

9 “High”– difficult to settle and difficult to concentrate.  High (hyper).  An operator– popular and 
fast (very elusive).

Avoidant (Rejecting Care)

• Hostile/mean, aggressive, 
antisocial (lying, stealing, 
devious)

• Emotionally insulated, 
asocial isolated

• Disconnected, spaced out, 
psychotic-like. May be 
oblivious or bizarre or just 
not know what’s going on

Resistant (Inconsistent Care)

• Overstimulated (hyper), 
easily frustrated, tense, or 
anxious

• Dependent , passive, 
weak, helpless, teacher 
oriented






What is “Sensitive Parenting”?
Dr. Mary Ainsworth
http://www.psychology.sunysb.edu/attachment/measures/content/ainsworth_scales.html

• Sensitivity vs Insensitivity
• Awareness, Accurate Interpretation, Appropriate and Prompt Response

• Cooperation vs. Interference 
• Type (physical/verbal) and Quantity of Interruption in Activity

• Physical and Psychological Availability vs. Ignoring and Neglecting
• Active acknowledge and response

• Acceptance vs. Rejection of the Baby's Needs
• Acceptance of positive and negative emotions and both good and bad 

behavior



Sensitivity Scored via the Mini for Video MBQS
Maternal Behavior Q Sort
• Maternal Behavior Q Sort (MBQS) developed by David Pederson, Greg 

Moran, and Sandi Bento, https://works.bepress.com/gregmoran/50
• 25 Descriptors of Behavior
• Forced Sort into 5 Groups: Most to Least Like Observed Behavior
• Correlated with Scores from an “Ideally Sensitive” Mother

https://works.bepress.com/gregmoran/50


What’s “Ideally Sensitive” to You?

• Work in Groups
• Think of the MOST sensitive caregiver in interaction with a baby or young 

toddler
• Divide the Cards into Piles Reflecting  Most Similar, Least Similar, and Unsure
• Further Divide the Cards Until You Create 5 groups of  5 cards

• 5 = very similar, 4 = similar, 3 = not observed; somewhat similar/unsimilar; 2 = 
unsimilar; 1 very unsimilar

Sensitivity vs Insensitivity
Awareness, Accurate Interpretation, Appropriate and Prompt Response

Cooperation vs. Interference 
Type (physical/verbal) and Quantity of Interruption in Activity

Physical and Psychological Availability vs. Ignoring and Neglecting
Active acknowledge and response

Acceptance vs. Rejection of the Baby's Needs
Acceptance of positive and negative emotions and both good and bad behavior






Item Score Item Score
27. Responds to B's distress and non-distress signals even when 
engaged in some other activity such as having a conversation 
with visitor

9 78. Plays social games with B. 6

34. Interactions revolve around B's tempo and current state 9 30. Interactions with B characterized by active physical manipulations 5

71. Builds on the focus of B's attention 9 11. Repeats words carefully and slowly to B as if teaching meaning or 
labelling an activity or object.

4

2. Monitors B's activities during visit. 8 41. Interactions with B are object oriented (e.g. with toys, food) 4

44. Realistic expectations regarding B’s self-control of affect 8 79. Distressed by B's demands. 4

55. Able to accept B's behaviour even if it is not consistent with 
her wishes

8 84. Display of affect does not match B's display of affect (e.g., smiles 
when B is distressed) (neg)

3

65. Responds to B's signals 8 1. Provides B with little opportunity to contribute to the interaction 2

72. Notices when B smiles and vocalizes 8 60. Scolds or criticizes B 2

24. Arranges her location so she can perceive B's signals 7 87. Actively opposes B's wishes 2

45. Praises B 7 17. Content and pace of interaction set by M rather than according to 
B's responses.

1

10. Speaks to B directly. 6 22. Appears to tune out and not notice bids for attention. 1

43. Is animated when interacting with B 6 32. Non-synchronous interactions with B, i.e., the timing of M's 
behaviour out of phase with B's behaviour

1

48. Points to and identifies interesting things in B's environment 6

The Maternal Behavior Q Sort (MBQS) and A “Prototypically” Sensitive Mother 
(developed by David Pederson, Greg Moran, and Sandi Bento, https://works.bepress.com/gregmoran/50/)

https://works.bepress.com/gregmoran/50/


Sensitivity across Development

• What has changed between infancy and preschool?

Sensitivity vs Insensitivity
Awareness, Accurate Interpretation, Appropriate and Prompt Response

Cooperation vs. Interference 
Type (physical/verbal) and Quantity of Interruption in Activity

Physical and Psychological Availability vs. Ignoring and Neglecting
Active acknowledge and response

Acceptance vs. Rejection of the Baby's Needs
Acceptance of positive and negative emotions and both good and bad behavior



The Preschool MBQS

Item Item

Responds appropriately to signals of distress or frustration. Builds on the focus of C's attention. 
Parent skilful in dividing attention between child and competing 
demands. Makes verbal demands, commands of C. 

Realistic expectations regarding C's self-control of affect. Provides C with little opportunity to contribute to the interaction 

Is comfortable in close contact or in physical proximity. Parent ignores bids, requests for assistance or attention 
Offers acceptable alternative to divert attention from inappropriate 
activity or emotional expression. Responds with flat affect, when interacting with C. 

Parent conveys information which C understands. Parent may alter tone of 
voice or speech to C's level to ensure comprehension 

Non-synchronous interactions with C i.e. the timing of parent's 
behavior out of phase with C's behavior. 

Praises C, parent takes advantage of opportunities for positive evaluation. Parent mislabels C's affect. 

Parent delights in C; enjoyment is obvious and continual. Awkward and ill at ease during interactions with C 
Structures activities to provide opportunities for C to be successful and/or 
satisfied. Unaware of or indifferent to C's distress or frustration 

Well resolved interaction with C- interaction ends when C is satisfied. Annoyed, irritated or impatient with C. 

Accepts C's initiatives. Emphasizes parent's needs and wishes. 
Content and pace of interactions are set by parent rather than according to 
the C's responses. Parent is inflexible when interacting with C. 

Acknowledges C's positive emotions (i.e., joy, excitement, contentment) 

Awareness, Accurate Interpretation, *Appropriate and Prompt Response
* Increasing autonomy and cognitive/emotional development, but not yet mature



Programs to Enhance Sensitive Caregiving

Key Elements of Successful 
Interventions

• Focused on sensitivity
• Less than 16 sessions
• Video Feedback 
• Six Months of Age or Older



Attachment and Biobehavioral Catch-Up 
(ABC)
• 10 Sessions
• Live Feedback
• Video Feedback
• Nurturance, Following Child’s 

Lead, Reducing Frightening 
Behavior, Limiting “Voices from 
the Past”

• Compared with “DEF” 
(Developmental Education for 
Familes”



Video Feedback Intervention to Promote Positive 
Parenting and Sensitive Discipline (VIPP)



In 7 Sessions of the VIPP

• Speaking for the Child
• Awareness of Signals

• Putting behavior in context (general information about child development)
• Acceptance

• “Sensitivity Chains”
• Contingent Responsiveness

• Sensitive Discipline
• Cooperation vs Interference

• Reinforcement of Relationship 
• “You are so important to him/her”



What is Highlighted During Video Review

• Normal Child Development
• Exploration
• Attachment
• Empathy for Parents and Children
• “Sensitivity Chains”
• Sensitive Discipline



Having Children Follow The Rules

Beforehand
• Spend Time Together Having Fun
• Give Compliments (Double Up!)
• Praise Positive Behavior
• Anticipate Difficult Situations

During
• Announce the Change
• Give Instructions
• “In It” Together
• Active Role
• Explain Why
• Distraction & Alternatives
• What’s Next? 
• Sensitive Time Out



Participant’s feedback

I enjoyed the visits, and I think the VIPP program would be very useful 
in Singapore.  Sometimes I see neighbors caning their children, and it 
just makes me so emotional.  People think “sensitive parenting” means 
just letting your children do what they want– but that’s not what it is.  
VIPP teaches other ways. You still have to be the parent, but you see 
ways to teach them to listen and to support them that don’t use 
punishment.  That way when they are older they feel secure and things 
become easier in your relationship.



VIPP-CC  (Child Care)



So What Can You Do with This Knowledge?

Art by Michaela Bruntraeger

Remember We Build Brains for 
the Environment We Expect

Blind monks examining an elephant, an ukiyo-e 
print by Hanabusa Itcho (1652-1724)

The Classroom is Only One World



So What Can You Do with This Knowledge?(2)

Build on Children’s Strengths Support Positive Relationships 



Read Up & Be a Resource for Interested Parents



Consider Relational Savoring

• Borelli, J. L., Rasmussen, H.F., Burkhart, M., & 
Sbarra, D.A. (2014). Relational Savoring in Long 
Distance Romantic Relationships. Journal of Social 
and PersonalRelationships, 1, 1-26. doi: 
10.1177/0265407514558960

• Borelli, J. L., Sbarra, D. A., Randall, A. K., Snavely, J. 
E., McMakin, D. L., Coffey, J.K., Ruiz, S. K., Wang, 
B. A., & *Chung, S. Y. (2014). With or Without 
You:Attachment Avoidance Predicts Non-Deployed 
Spouses’ Reactions to Relationship Challenges During 
Deployment. Professional Psychology: Research & 
Practice, 45,478-487. doi: 10.1037/a0037780

• Burkhart, M., Borelli, J. L., *Rasmussen, H. F., & 
Sbarra, D. A. (in press). Cherish the good times: 
Relational savoring in parents of infants and toddlers. 
Personal Relationships.



Support Research

• We are recruiting families of 
preschoolers for a longitudinal study

• sensitive parenting and the home 
environment

• preschool working memory
• mathematical outcomes 
• opportunities to take part in MRI

• Please take some SPACE study flyers 
• Add your name to the list if you want 

to learn more about this study
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