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PARTICIPANT INSTRUCTIONS
•  The defence includes many abbreviations and acronyms. 
     You’ll find the definitions in your handout.

•  If you would like help interpreting the correlations in the 
psychometric analysis, a guideline is provided on page �
12 of the handout.

•  A PDF file of the slides used in the presentation will shortly be 
made available for download on musictherapy.aau.dk.

•  WARNING! Fasten your seat belts! This 45-minute journey �
is going to be a wild, high-speed ride.

•  If you feel the urge to applaud after the presentation �
– either because you felt immensely inspired or because �
you were bored stiff and are relieved it’s over – you are �
more than welcome!
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•  The structure of the nervous system determines 
what interactions are possible, and interaction 
feedback in turn changes the structure (Cicchetti, 
2016). 

  
 
 

DEVELOPMENT OF CAPACITIES

•  Emotional, sensorimotor and cognitive development 
    processes follow different paths but are closely 
    interconnected (Hart, 2008).
 
 •  NADP is a theory of emotional development.
 



CognitiveSensori-
motor
 

Emotional

THREE DOMAINS OF LEARNING



NADP
 

A MAP FOR UNDERSTANDING A 
COMPLEX EMOTIONAL LANDSCAPE



 
Since the mid-1990s, in collaboration with 
psychotherapist Marianne Bentzen, I have 
developed NADP as an aid to understanding 
human personality development. NADP is 
based on an integration of developmental 
psychology, attachment theory, trauma studies 
and brain research.

THE DEVELOPMENT OF NADP



THE COMPLEXITY OF 
INTERSUBJECTIVITY

INTERACTION PARENTCHILD



INTERSUBJECTIVITY
•  Intersubjectivity is an essential innate 

capacity (Stern, 2000; Trevarthen, 2005). 

•  Emotions connect us and form attachment. 

•  The nervous system reacts to everything 
that happens, whether it is exciting or 
frustrating. 

•  The child’s relationship to important 
adults is integrated into his or her neural 
circuits (Trevarthen, 2001). 



    

MICRO-REGULATION
•  Rhythm, tempo and interactive sensitivity in the 

interpersonal ‘music’ create new experiences of 
meaningful states of self-experience (Stern, 2000). 

•  Micro-regulation processes stimulate the brain’s 
emotional structures and generate emotional 
development (Trevarthen, 2005).

•  The feeling of being connected arises through the 
mutual influence between the caregiver and the child 
(Tronick, 2017). 

•  Engagement in shared activities is established through 
timed and synchronized regulation (Stern et al., 1998).



     Now moments lead to a sense of 
vitality that develops the nervous 
system’s emergent capacity for self-
regulation and attention control 
(Stern, 2004). 
 

NOW MOMENTS



Self-regulation of  temper, mood 
and emotions is learned through 
the co-regulation of interactions.


(Tronick, 2017)



Something that is implicitly shared 
between two people as an interpersonal 

event becomes an inner intrapersonal 
psychic ability.

 (Vygotsky, 1978)

DEVELOPMENT PROCEEDS 
FROM EXTERNAL REGULATION 

TO INTERNAL REGULATION



THE THEORETICAL FOUNDATION OF 
NADP

•  Hierarchy of functional levels.                            
(Jackson, 1958)

•  Structures develop progressively and in turn 
become subordinate to later-developing structures. 
(Jackson, 1958, McLean, 1990)

•  Gradual increase of complexity.                         
(Schore, 2016) 

•  Environmental deficits or neurological setbacks 
may initiate subsequent developmental 
dysfunction.                                                   
(Cicchetti, 2015; Perry, 2001, 2002) 



PREFRONTAL
Acts of will; impulse control; 
mentalization (1–23 years)

LIMBIC
Affective attunement and 
categorical emotions
(3–12 months)

AUTONOMIC
Arousal regulation and body 
sensation (0–3 months)

A HEURISTIC MODEL OF EMOTIONAL DEVELOPMENT 
- THE TRIUNE BRAIN

NADP incorporates the neurologist MacLean’s 
(1990) elaboration on the heuristic construction of 
the human brain 



FROM NADP TO THE EDS
•  The EDS is designed to assess emotional 

development within a NADP frame to determine 
the emotional function of 4–12- year-olds.

•  The EDS is intended to tailor structured and 
specific intervention plans within the zone of 
proximal development (Vygotski,1978) with an 
awareness of regressive and dissociative states 
(van der Kolk, 2014; Perry 2001).

•  In the research study the EDS was used to test 
if the emotional progression described in 
NADP is consistent with the empirical findings.
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RESEARCH STUDY 
•  The purpose of the research study is to investigate the 

reliability and validity of the EDS.

•  The study consists of a fixed design with quantitative 
data and statistical analysis and is based on a 
correlational analysis.

•  The study rests on pragmatism and post-positivism 
(Coolican 2009; Robson & McCartan 2016): 
a)  Human beings are complex

b)  Human relationships are composed of different dimensions and 
interrelated truths that objectivity is impossible

c)  No ultimate truth exists

d)  Research is imperfect and fallible



RESEARCH QUESTIONS
I.  What are the psychometric properties of the EDS, 

including reliability and validity of the autonomic, 
limbic, prefrontal and total scores on the EDS-P and 
EDS-A scales?

II.  Is the correlation between autonomic, limbic and 
prefrontal scores on both the EDS-P and the EDS-
A predictive of emotional developmental 
progression as described in NADP?

III. What is the correlation between the tested children’s 
emotional development, as measured using the EDS; 
parent-child intersubjectivity, as measured using the 
Marschak Interaction Method of Psychometrics (MIM-
P); and parental mentalizing capacity, as measured 
using the Neuroaffective Mentalizing Interview 
(NMI)?
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LITERATURE REVIEW

  No measurement method was found that divides emotional dimensions
into mental organizations and looks at emotional development, apart 
from the NMT (Perry & Hambrick, 2008; Mackinnon, 2012; Barfield et 

al., 2014).
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PARTICIPANTS
•  36 participants (4–12-year-olds), each with one 

parent, from 8 family treatment centres in Denmark 
(1 drop-out). Mean age: 8.58 years (SD = 2.16); 
gender: boys 54.3%, girls 45.7%.

•  All referred to a municipality family treatment centre 
due to family-related difficulties. 

•  Two psychologists at each family centre administered 
the tests (16 women; 2 men). 

•  35 children completed the EDS-P and EDS-A protocols.  
26 completed the EDS-P retest. 



AD HOC SAMPLE
•  The EDS is developed in collaboration with 

Hogrefe Ltd. 

•  Ad hoc analysis of non-referred and referred 
groups includes Hogrefe Ltd. investigation data 
with 213 participants (64 referred and 184 non-
referred).

•  No significant variation was found regarding the 
children’s age and gender (mean age: 8.53 years 
(SD = 6.69); gender: boys 54.5%, girls 45.5%). 
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DATA COLLECTION
•  A two-hour webinar with the psychologists recruited 

for the empirical study and for the ad hoc sample from 
Hogrefe Ltd. was held prior to the data collection 
period.

•  To ensure interrater reliability the two psychologists 
from each family treatment centre had to remain 
unaware of each other’s scorings. 

•  The assessment sessions for the EDS-P were video-
recorded by psychologist 1 in order for psychologist 2 
to conduct the blinded rating. This was done to ensure 
interrater reliability. 

•  To ensure test-retest reliability within 2–4 weeks, the 
child was retested with the EDS-P. The EDS-A was only 
conducted by one of the psychologists, and no study of 
test-retest reliability was conducted.



PSYCHOMETRIC
ANALYSIS OF RELIABILITY

•  Interrater reliability regarding the EDS-P 
(n=35) using Inter Class Correlation ICC   
(Cicchetti, 1994.) 

•  Test-retest regarding the EDS-P (n=26) using 
Pearson’s correlation                                   
(Vaz et al., 2013). 

•  Internal consistency (reveals how different scores 
or item of scores relate to each other) of the EDS-
P and the EDS-A using Cronbach’s alpha and 
Pearson’s correlation                                 
(Nunnally & Bernstein, 1994). 



PSYCHOMETRIC
ANALYSIS OF VALIDITY

CONCURRENT VALIDITY: 
Investigates the ability of the EDS to differentiate between referred and non-
referred groups. An independent t-test was conducted (n=248) (Gustman, 
2015; Furr, 2016).

PREDICTIVE VALIDITY:
Investigates the progression between the levels of mental organization. 
Predictive validity was calculated by finding the mean in percentage of the 
three levels: autonomic, limbic and prefrontal scores (n=248) (ibid.).

CONSTRUCT VALIDITY:
Correlates the EDS with two newly developed and two standardized 
assessment tools using Pearson’s correlation (n=35) (ibid.).
(Alpha level was .05).  
 a) intersubjectivity between child and caregiver (MIM-P)
 b) caregiver’s mentalizing capacity (NMI)
 c) parent-child relationship and stress in parent-child interactions (PCRI and PSI)
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MIM-P

EDS-A
NMI

PSI/PCRI
EDS-P
EDS-A

MEASUREMENT TOOLS



EDS-A?EDS-P
EDS-A?

MEASUREMENT TOOLS



THE EDS
EDS-PERFORMANCE AND EDS-ASSESSMENT

•  The EDS is designed to measure children's 
emotional competencies and vulnerabilities 
from a developmental perspective at the 
present functional level. 

•  The EDS-P is based on a performance test, 
and the EDS-A is based on a structured 
assessment. 

•  The EDS-P and the EDS-A are designed to 
support each other. 



THE EDS

Both the EDS-P and the EDS-A aim to 
assess three individual levels of mental 
organization. A total score is found by 
adding up the three levels:

                 AUTONOMIC LEVEL
                 LIMBIC LEVEL
                 PREFRONTAL LEVEL



THE EDS-P PROTOCOL 

•  The EDS-P consists of 18 activities 
and 54 items. 

•  The 54 items are divided into three 
levels:

    AUTONOMIC LEVEL: 13 items
    LIMBIC LEVEL:           12 items
    PREFRONTAL LEVEL: 29 items



THE EDS-A PROTOCOL
PART I: 
Consists of 19 questions regarding predisposing,           
perpetuating,  provocative and protective 
factors. 

PART II: 
Consists of 39 questions grouped into the same 
hierarchic categories as the EDS-P but with a 
different distribution:

AUTONOMIC LEVEL:   15 questions
LIMBIC LEVEL:             10 questions
PREFRONTAL LEVEL:    14 questions

A total score is found by adding up the three 
levels.



The scoring system for both the 
EDS-P and the EDS-A is a four-
point continuum scale ranging 
from 1 to 4. 

1) Dysfunctional
2) Unbalanced 
3) Mildly unbalanced 
4) Well regulated 

THE EDS



Is the child capable of imitating grimaces and activating 
eye contact, facial synchronization and liveliness in 

interaction with another?

SAMPLE EDS-P ACTIVITY 7
AUTONOMIC



SAMPLE EDS-P ACTIVITY 7 
AUTONOMIC 



SAMPLE EDS-P ACTIVITY 7
AUTONOMIC 



Fear
Surprise
Happy
Angry
Sad
Disgust

SAMPLE EDS-P ACTIVITY 1
LIMBIC

Is the child capable of recognizing different
emotional expressions in another’s face?



Is the child capable of distinguishing between 
authentic and false emotions? 

SAMPLE EDS-P ACTIVITY 12
PREFRONTAL

HAPPY



SAMPLE EDS-A QUESTIONS 
PART I:

•  Has the child ever experienced anything dramatic/stressful, for example, 
the loss of a parent or sibling, being involved in a traffic accident, the 
parents’ divorce?

•  Has the child ever had behavioural, emotional, temperamental and/or 
social difficulties?

•  Are there any factors that currently affect or stress the child, either 
physically or mentally?

  PART II: 
•   AUTONOMIC:
   Does the child have a stable circadian rhythm, sleep pattern and so on?
•   LIMIC: 
    Does the child take interest in social interactions with others? 
•    PREFRONTAL: 
    Is the child able to control his or her impulses? 



THE MIM-P  
Observation of structured interaction between caregiver 
and child. 
Consists of 10 activities, which are video-recorded and 
rated on five dimensions: 

•  STRUCTURE 
•  SYNCHRONIZATION 
•  ENGAGEMENT 
•  NURTURE 
•  CHALLENGE

The rating scale (continuous scale from 1 to 9) scores the 
five dimensions in relation to both the caregiver’s ability to 
support the child, and the child’s ability to accept what the 
caregiver offers within the dimension.



THE NMI
Structured interview to measure parents’ mentalizing 
capacity. (Fonagy, 2009) 

Consists of 14 questions, which are asked and 
answered in a video-recorded session. The 14 questions 
are divided into three domains:
 

PART A: View of own parenting
PART B: Perception of the child and relationship with     

   the child
PART C: Perception of own childhood attachment   

   relationships 
 

The scale (continuous scale from 0 to 4) is based on the 
level of mental language, body language and 
interaction with the interviewer. 
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RESULTS
INTERRATER RELIABILITY

AND TEST-RETEST
INTERRATER RELIABILITY
There was a significant positive correlation between the 
scoring of psychologist 1 and 2 in EDS-P. This suggests 
strong interrater reliability for the EDS-P.                                     

(ICC: Ranged from  .918 to .986 ***).
                               

TEST-RETEST
A significant positive correlation was found in the test-
retest analysis of the EDS-P, which indicates a strong 
correlation between the first and the second testing. 
(Pearson’s r ranged from .805*** to .939***(*** p < 0.001)).



RESULTS
INTERNAL CONSISTENCY 

•  The four different scores of the EDS-P appear to have good internal 
consistency (Cronbach’s Alpha = .838. The correlations between scores 
(Pearson’s r) ranged from .727 to .973, p < .001).

 
•  The four different scores of the EDS-A appear to have good internal 

consistency (Cronbach’s Alpha = .874. The correlations between scores 
(Pearson’s r) ranged from .809 to .952, p < .001). 

•  The four scores in, respectively, the EDS-P and the EDS-A appear to have 
good internal consistency (Cronbach’s Alpha = .813). 

•  The correlations between scores (Pearson’s r) on the EDS-P and EDS-A 
ranged from .084 to .400 with a low significance value on most scores. 
This indicates that the scores on the EDS-P and EDS-A do not have similar 
features; thus, the scales measure different qualities of different 
constructs that correlate slightly. It would therefore be inappropriate to 
calculate a total score for the EDS-P and the EDS-A.

  

•  The four different scores of the EDS-P appear to have good internal 
consistency (Cronbach’s Alpha = .838. The correlations between scores 
(Pearson’s r) ranged from .727 to .973, p < .001).

•  The four different scores of the EDS-A appear to have good internal 
consistency (Cronbach’s Alpha = .874. The correlations between scores 
(Pearson’s r) ranged from .809 to .952, p < .001). 

•  The four scores in, respectively, the EDS-P and the EDS-A appear to have 
good internal consistency (Cronbach’s Alpha = .813). 

•  The correlations between scores (Pearson’s r) on the EDS-P and EDS-A 
ranged from .084 to .400. This indicates that the scores on the EDS-P and 
EDS-A do not have similar features; thus, the scales measure different 
qualities of different constructs that correlate slightly. It would therefore be 
inappropriate to calculate a total score for the EDS-P and the EDS-A.



Means and standard deviations between 
referred and non-referred 4–12 year-olds.

ABILITY TO DISTINGUISH BETWEEN GROUPS 

	

EDS-P Referred 
n=64 
M 

SD Non- 
Referred 
n=184 
M 

SD t p 

Autonomic 43.03 5.99 47.94 7.05 4.980 .000 
Limbic 35.83 6.74 38.33 7.10 2.457 .015 
Prefrontal 82.36 15.18 97.46 16.51 6.428 .000 
Total 161.13 24.68 183.72 27.85 5.751 .000 

A comparison of EDS-P scores for referred versus non-
referred groups showed significant differences. 



This may reveal that emotional imbalances or 
family-related dysfunctions that motivated 
the referral of the child caused setbacks in 
the development of emotional functions. 

DIFFERENCE BETWEEN REFERRED 
AND NON-REFERRED CHILDREN 



DIFFERENCE BETWEEN NON-REFERRED
4–8 AND 9–12-YEAR-OLDS’

•  Significant differences were revealed between referred and 
non-referred 4–8-year-olds in terms of scores on the 
autonomic, prefrontal and total level on the EDS-P. On the 
limbic level there was no significant difference (p = ≥ 0.05). 

•  Significant differences were revealed between referred and 
non-referred 9–12-year-olds on all levels.

•  A progression in competencies were revealed between 4–8-
year-olds and 9–12-year-olds both in the referred and non-
referred groups.



DISCUSSION:  DIFFERENCE BETWEEN
REFERRED AND NON-REFERRED

4–8 AND 9–12-YEAR-OLDS  
•  This may indicate that the EDS is capable 

of capturing differences in the progression 
of emotional competencies between 4–8-
years olds and 9–12-year-olds. 

•  It may also indicate that it may be possible to 
measure the extent of developmental disorders 
amongst 4–8-year-olds and 9–12-year-olds. 



EXAMPLES OF EMOTIONAL PROGRESSION 
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For this bar chart to be consistent, norms to create cut-off points, 
e.g. between mature/immature and regulated/dysregulated is needed.



RESULTS: PROGRESSION
BETWEEN THE THREE LEVELS 

•  For the referred group, a clear indication of progression on 
both the EDS-P and the EDS-A was found for all age groups 
and both genders.

•  A similarly clear result was not found for the non-referred 
group due to a low limbic level on the EDS-P and a high 
limbic level on the EDS-A.

•  However, the autonomic and prefrontal levels are well 
balanced with a clear progression on the two levels of both 
the EDS-P and the EDS-A. This tendency is found in both the 
group of referred and the group of non-referred. 



DISCUSSION: PROGRESSION
BETWEEN THE THREE LEVELS 

The substantial difference between the referred and 
the non-referred group on the autonomic and 
prefrontal levels and a lack of differentiation of score 
levels on the limbic level may be due to: 

•  The inability of the EDS to capture emotional 
development on the limbic level 

•  Insufficient training of the psychologists 
•  Small sample size 
•  The fact that the calculation of the mean is based 

on max scores 

•  General trends in society 



RESULTS: CORRELATION
BETWEEN THE MIM-P AND THE EDS 

• Significant and modest correlation (Pearson’s r) between a 
few MIM-P and EDS-A scores (ranging from .357, p < 0.05 
to .520, p < 0.01). 

THE POPULATION WAS DIVIDED INTO GROUPS OF 4–8-YEAR-
OLDS AND 9–12-YEAR-OLDS:

• Significant and modest correlations were found for 4–8-
year-olds in an expected direction (ranging from .489, p < 
0.01) to .617, p < 0.01), especially on the nurture dimension. 

• Significant and modest correlations were found for 9–12-
year-olds (ranging from .487, p < 0.05 to .540, p < 0.05), 
especially on the challenge dimension.



THESE FINDINGS SUGGEST:

DISCUSSION: CORRELATION
BETWEEN THE MIM-P AND THE EDS 

•  The emotional functioning of 4–8-year-olds is 
more dependent on the parents’ way of 
offering regulation, engagement and nurture 
than 9–12-year-olds. 

•  9–12-year-olds need their parents to 
challenge them in an appropriate way to 
develop emotional self-regulatory capacity. 



RESULTS AND DISCUSSION CORRELATION 
BETWEEN THE NMI AND THE EDS 

No direct correlation was found between the parents’ mentalizing 
capacity (NMI) and the child’s emotional competencies (EDS), as 
no significant correlations were found between the NMI and the 
EDS-P.  

SOME POSSIBLE EXPLANATIONS:

•  Parental mentalization capacity is not the only important factor for 
the emotional development of 4–12-year-olds.

•  Other important family members or adults to whom the child is 
closely related may have a special impact on the child’s emotional 
development.

•  The child’s inherent capacity for self-regulation is more dependent 
on whom the child interacts with than the parent’s mentalizing 
capacity. 
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METHOD:
Research:
•  Small sample size.
•  Lack of blinded study.
•  Lack of comparing the 

results with another 
similar test. 

The EDS: 
•  Number and design of 

activities and the related 
items may not 
adequately measure 
limbic competencies.

SELF-AGENCY:
•  The training for 

administering the 
EDS was not 
sufficient. 

•  The assessor’s 
agency and 
interaction may 
have influenced the 
results.

THEORY:
•  More subtle aspects of limbic capacity might 

theoretically be described to enable the EDS to 
capture limbic aspects

LIMITATIONS SEEN THROUGH 
THE NEUROAFFECTIVE TRIANGLE



FURTHER RESEARCH   
•  Larger normative sample of children randomly recruited with 

no inclusion criteria for clinical or nonclinical features. 

•  Determining what the EDS-A is intended to measure.   

•  Determining if and how the EDS-P and EDS-A may supplement 
each other. 

•  Determining whether the EDS-P is a suitable pre- and post-
assessment method. 

•  Measuring the progression of scores between the autonomic, 
limbic and prefrontal levels.

•  Determining how psychologists’ interactions with the child and 
their administration of the test influence the fidelity of the EDS. 

•  Studies of 4–12-year-olds’ limbic capacity in general.
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CLINICAL APPLICABILITY 
•  Providing a structured method for evaluating the child’s 

emotional competencies using psychometric measures at 
the present functional level. 

•  Guiding professionals on how to approach and support 
the child’s emotional capacities on both implicit and 
explicit levels. 

•  Helping to reduce the cost of interventions by tailoring the 
intervention to the child’s zone of proximal emotional 
development. 

•  Assessing the child and the child’s relational environment 
in order to understand the child’s competencies and 
vulnerabilities within the influence of the relational 
environment.

    FURTHERMORE, IT SHOULD BE NOTED THAT MOST CHILDREN FOUND THE       
ASSESSMENT ENJOYABLE!



CONCLUSION 
•  The EDS is a consistent, reliable and valid measure of 

4–12-year-old children’s emotional development. 

•  The research showed a difference between referred 
and non-referred groups as well as age progression 
between 4-8 and 9-12-year-olds.

•  It is unclear exactly what the EDS-A measures, and 
until further research has been conducted the 
structured assessment/interview can only be used as 
a clinical instrument.

•  This study suggests that the EDS-P offers a consistent 
measure of the emotional competencies and 
vulnerabilities of 4–12-year-olds and is suited for 
determining emotional developmental age.



            VISION 
That NADP may contribute to a paradigm shift 
from a categorical diagnostic system of mental 
vulnerability to a dynamic understanding of the 
development of self-regulating capacity regarding 
temper, emotions and mood.

That this paradigm shift will leave us with a 
positive view that dysregulation can be changed 
to self-regulation through positive interactions 
with others. The EDS may be used to tailor 
intervention plans and to determine the most 
beneficial intervention method aimed at the child’s 
emotional zone of proximal development. 



THANK YOU!


