
 

 

 University of Groningen

Music therapy for children with Autism Spectrum Disorder
Pater, Mathieu

DOI:
10.33612/diss.202791160

IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.

Document Version
Publisher's PDF, also known as Version of record

Publication date:
2022

Link to publication in University of Groningen/UMCG research database

Citation for published version (APA):
Pater, M. (2022). Music therapy for children with Autism Spectrum Disorder: development and first
evaluation of the Papageno Music Therapy Program. [Thesis fully internal (DIV), University of Groningen].
University of Groningen. https://doi.org/10.33612/diss.202791160

Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).

The publication may also be distributed here under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license.
More information can be found on the University of Groningen website: https://www.rug.nl/library/open-access/self-archiving-pure/taverne-
amendment.

Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.

Download date: 23-05-2023

https://doi.org/10.33612/diss.202791160
https://research.rug.nl/en/publications/e943c53a-2e64-448d-b12f-833c156a195f
https://doi.org/10.33612/diss.202791160


5



CHAPTER 5. 

The developmental progress in social behavior of  
children with Autism Spectrum Disorder getting 

music therapy: a multiple case study 

 
This Chapter is published in:

Pater, M., Spreen, M., & van Yperen, T. (2021). The developmental progress in social 
behavior of  children with Autism Spectrum Disorder getting music therapy. A multiple case 

study. Children and Youth Services Review, 120, 1057-1067. 
https://doi.org/10.1016/j.childyouth.2020.105767



74

CHAPTER 5

Abstract
%DFNJURXQG� Music therapy is claimed to have a positive effect on the social behavior of  
children with Autism Spectrum Disorder (ASD). However, in most studies the target behaviors 
DQG�WKH�LQWHUYHQWLRQV�DUH�LQVXIÀFLHQWO\�GHÀQHG�DQG�GHVFULEHG��$OVR��LW�LV�RIWHQ�GRXEWIXO�ZKHWKHU�
accurate research designs were performed to study the intervention to full satisfaction.

Objective: To answer the question whether the development of  social behavior of  children with 
$6'�KDV�LPSURYHG�GXULQJ�DQG�DIWHU�ÀQLVKLQJ�WKH�LQWHUYHQWLRQ�RI �WKH�¶3DSDJHQR�0XVLF�7KHUDS\�
Program’ (PMTP). 

Method: A multiple case study design was used, with a baseline and intervention phase. Ten 
children were observed over a period of  23 weeks. The social behavior was rated prior, after 10 
weeks and at the end of  the therapy by the Questionnaire for the Inventory of  Social Behavior 
of  Children (VISK), as well as on a weekly basis by the Social Behavior Questionnaire (SBQ). 

Results: This study shows that during 20 weeks of  music therapy sessions the development of  
WKH�VRFLDO�EHKDYLRU�RI �FKLOGUHQ�ZLWK�$6'�KDV�DFFHOHUDWHG��$W�OHDVW�ÀYH�FKLOGUHQ�KDG�D�PRGHUDWH�
LPSURYHPHQW�LQ�WKH�DUHDV�RI �¶PDNHV�H\H�FRQWDFW·��¶LV�DEOH�WR�IRFXV�IRU�ÀYH�PLQXWHV�RQ�D�JDPH·��
‘is able to cope with changes’, ‘behavior has adapted to the situation’, ‘communicates verbally’, 
‘is able to focus on something together’, ‘is able to take another person into account’ and ‘takes 
initiative’ from the SBQ. The largest progress, with three children showing a strong improvement, 
was found in the areas of  ‘is able to focus on something together’ and ‘takes initiative’. The 
ÀQGLQJV�RQ�WKH�VRFLDO�EHKDYLRU�ZHUH�SDUWO\�FRQÀUPHG�E\�WKH�9,6.�VFRUHV��$GGLWLRQDO�VWDWLVWLFDO�
DQDO\VHV�RI �WKHVH�DVSHFWV�VKRZ�D�VLJQLÀFDQW�WUHQG�LQ�WKH�GDWD�WKDW�LQGLFDWHV�JURZWK�WKDW�PD\�EH�
associated with the intervention phase. 

Conclusion:� 7KLV� VWXG\� FRQÀUPV� SUHYLRXV� VWXGLHV� LQGLFDWLQJ� WKDW� GXULQJ�PXVLF� WKHUDS\� WKH�
social behavior of  children with ASD improves, compared to the developmental pace prior to 
therapy. Although this study was performed with a standardized intervention manual, a thorough 
description of  the target behavior, and a rigor multiple case study design with a baseline and 
control condition, a larger study, preferably with an alternative intervention offered to a control 
JURXS��LV�UHTXLUHG�WR�DWWULEXWH�WKH�UHVXOWV�PRUH�VSHFLÀFDOO\�WR�WKH�3073�DQG�LWV�HOHPHQWV�
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Introduction
An Autism Spectrum Disorder (ASD) is a qualitative limitation in social communication skills. 
Furthermore, the disorder is about stereotype patterns in the behavior, interests, and activities 
(APA, 2013; De Bildt et al., 2007; Doreleijers et al., 2006). The restricted capacity to communicate 
and the limitation to socially interact adequately are generally the most noticeable aspects. For 
persons with ASD this is a lasting burden that is demonstrated in various social situations and in 
GLIIHUHQW�ZD\V��:LQJ�������������

Music therapy is presented as an appropriate approach to stimulate the development of  
social interaction skills (Geretsegger et al., 2014; Pater & van Yperen, 2017; Simpson & Keen 
2011). By attuning the therapy to the behavior and interests of  the client, new skills can be 
stimulated (Carpente, 2016; Geretsegger et al., 2015; Mössler et al., 2013). The American Music 
Therapy Association (AMTA) gives the following description of  music therapy: “Music therapy 
is the clinical and evidence-based use of  music interactions to accomplish individualized goals 
within a therapeutic relationship by a credentialed professional who has completed an approved 
music therapy program”. (source: www.musictherapy.org)

Music therapy may provide the opportunity to practice adequate social interaction in an 
indirect way, namely through music. A study conducted by Ghasemtabar et al. (2015) shows that 
PXVLF�WKHUDS\�KDV�D�VLJQLÀFDQW�HIIHFW�RQ�WKH�VRFLDO�VNLOOV�RI �FKLOGUHQ�DQG�DGROHVFHQWV�ZLWK�$6'��
This is in line with results of  previous studies (Edgerton, 1994; Gattino et al., 2011; Katagiri, 
������.LP��:LJUDP��	�*ROG��������.HUQ�	�$OGULGJH��������.HUQ��:ROHU\��	�$OGULGJH��������
Vaiouli, Grimmet, & Ruich, 2015). Thompson (2012) shows that music therapy has a positive 
effect on the communication skills of  children with ASD. His study shows a small effect (d = 
0.26) in the areas of  speech and language. The studies conducted by Aldridge et al. (1995), Buday 
(1995), Edgerton (1994), Farmer (2003), Gattino et al. (2011) and Kim et al. (2008) all show that 
the use of  music therapy has a positive effect on the communication skills of  children with ASD. 

Pater & Van Yperen (2017) concluded in their literature review that many of  the effect 
studies into music therapy and ASD have a number of  shortcomings: adequate descriptions 
RI � WKH� WDUJHW� EHKDYLRUV� DUH� ODFNLQJ�� LQWHUYHQWLRQV� DUH� GHVFULEHG� LQVXIÀFLHQWO\�� DQG� RIWHQ� LW� LV�
doubtful whether the most accurate research designs were performed. To study interventions 
such as music therapy properly, it is important to have a clear description of  the target behavior. 
:KDW� LV� WKH� IRFDO� SRLQW� RI � WKH� WUHDWPHQW� DQG� ZKDW� DUH� LWV� REMHFWLYHV"� � (IIHFW� VWXGLHV� LQWR�
WKHUDS\�RQ�FRPPXQLFDWLRQ�VNLOOV�KDYH�EHHQ�SHUIRUPHG�H[WHQVLYHO\�ZLWKRXW�FOHDU�GHÀQLWLRQV�DQG�
operationalizations of  these skills. In addition, it is essential that the target group on which 
WKH�LQWHUYHQWLRQ�IRFXVHV�KDV�EHHQ�FOHDUO\�LGHQWLÀHG��9DQ�/RRQ��9DQ�GHU�0HXOHQ��	�0LQQDHUW��
�������:KHQ� WKHVH�HOHPHQWV�KDYH�EHHQ�GLVWLQFWO\�GHÀQHG�� LW� LV� LPSRUWDQW� WR�FKRRVH� WKH� ULJKW�
instruments to report the effects.

To evaluate the effect of  an intervention, Random Controlled Trials (RCTs) are regarded 
as the golden standard (Sibbald & Roland, 1998; Shadish, Cook & Campbell, 2002). However, 
VWXGLHV�LQYHVWLJDWLQJ�WKH�HIIHFWV�RI �PXVLF�WKHUDS\�DUH�KDYLQJ�SUREOHPV�UHFUXLWLQJ�VXIÀFLHQW�FDVHV�
for a RCT (Fletcher et al., 2012; Treweek et al., 2013). This may especially be the case for children 
with ASD due to the enormous heterogeneity of  the target group. An RCT with 364 children with 



76

CHAPTER 5

ASD between the ages of  4 and 7 years, based on the Autism Diagnostic Observation Schedule 
�$'26��%LHOHQLQN�HW�DO�� �������GHWHUPLQHG�QR�VLJQLÀFDQW�GLIIHUHQFH� LQ�VRFLDO�FRPPXQLFDWLRQ�
skills between the experimental group participating in music therapy and the control group 
SDUWLFLSDWLQJ�LQ�VWDQGDUG�FDUH��7KLV�ÀQGLQJ�FRQWUDVWV�ZLWK�VHYHUDO�RWKHU�VWXGLHV�ZKLFK�VKRZ�WKDW�
there is evidence of  improvement in social behavior when children with ASD are participating in 
music therapy (Accordino, Comer & Heller, 2007; Geretsegger et. al., 2014; Pater & Van Yperen, 
������5HVFKNH�+HUQiQGH]��������6LPSVRQ�	�.HHQ��������:LSSOH��������:LJUDP�	�*ROG���������
Broder-Fingert, Feinberg and Michael (2017) argued that the lack of  effect in the study of  
Bielenink et al. (2017) may be attributed to a too heterogenous experimental and control group. 
A further complication was the wide range of  music therapies included (e.g., interactive music 
therapy, structured receptive music therapy, relational music therapy). This demands for (1) a 
more focused approach by studying one well described type of  music therapy at a time and 
����XVLQJ�D� VWHS�E\�VWHS� UHVHDUFK�SURJUDP�WKDW� VWDUWV�ZLWK�ÀQGLQJ� WKH�ÀUVW� LQGLFDWLRQV�RI � WKH�
effect of  a particular music therapy, followed by an experimental study with a carefully matched 
experimental and control group. 

,Q� WKLV� VWXG\�ZH�ZDQW� WR�ÀQG� WKH�ÀUVW� LQGLFDWLRQV�E\�H[SORULQJ�DQG�HYDOXDWLQJ�ZKHWKHU�
FKLOGUHQ� ZLWK� $6'� GHYHORS� PRUH� VRFLDO� DGHTXDWH� EHKDYLRU� GXULQJ� D� VSHFLÀF� PXVLF� WKHUDS\�
program, called ‘Papageno Music Therapy Program’ (PMTP). According to the model of  Robey 
(2004), the use of  multiple case study designs is very suitable for this purpose. Good examples 
of  a similar approach are the studies of  Koegel, Singh, and Koegel (2010), Mucchetti (2013), and 
Schweitzer, Knorth, Van Yperen and Spreen (2020). In this study, it was decided to use a multiple 
case study design (N=10) with a baseline and a control condition. This study design offers 
XV�ÀUVW�LQGLFDWLRQV�ZKHWKHU�VRFLDO�EHKDYLRU�RI �FKLOGUHQ�ZLWK�$6'�ZLOO�LPSURYH�GXULQJ�3073��
compared to a baseline condition. Moreover, it gives us the opportunity to study individual cases 
in greater depth by collecting and analyzing detailed information. 

Method
Participating children, parents, and therapists
Included were ten children (eight male, two female) between the ages of  four and ten (mean 
6.7) having an IQ ɗ 80. All were diagnosed with ASD according to the DSM-V criteria by a 
child psychiatrist or a clinical psychologist / remedial educationalist. All families had the Dutch 
nationality and were Dutch speaking. They were approached to participate when they applied for 
music therapy at the Papageno Foundation. This foundation, founded by Aaltje van Zweden-van 
Buuren and her husband, Dutch conductor Jaap van Zweden, offers help to children and young 
people with ASD using music therapy (https://www.papageno.nl/en/).

,I � WKH� VSHFLÀF� QHHG� RI � WKH� FKLOGUHQ� ZDV� LQ� WKH� DUHD� RI � VRFLDO� EHKDYLRU�� SDUHQWV� ZHUH�
approached to participate in the study. All parents were informed about the study and asked to 
give their written consent for participation. None of  the ten children received other social behavior 
improving therapies during the PMTP module. All children attended a school for special needs 
education where stimulating social behavior is also incorporated in the learning environment. 
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Because the study concerns observational research, making use of  questionnaires for the 
parents and/or guardians and video footage made of  the children, the design was submitted 
to the Regionale Commissie voor Patiënten Onderzoek van het Medisch Centrum Leeuwarden (RTPO - 
Regional Committee for Patient Studies from the Leeuwarden Medical Centre). The Committee 
concluded that the study did not fall within the scope of  the Act on Medical Research with 
3HRSOH� �:02���7KH�VWXG\�ZDV�FDUULHG�RXW� LQ�DFFRUGDQFH�ZLWK�WKH�JXLGHOLQHV�DQG�UHJXODWLRQV�
prescribed by the RTPO.

The six cooperating music therapists were subject to the following criteria: Completion of  
a music therapy course; being a member of  the quality register by Register Vaktherapie (Register 
for Practicing Therapists); and having at least two years’ experience with the target group. In 
addition, these therapists have taken a course in giving the PMTP. During the treatment phase, 
they keep a weekly logbook in which the working methods they have used are reported. These 
logs were used to check if  the therapists were actually following the PMTP methods.

Intervention
The PMTP consists of  20 home-based music therapy sessions of  approximately 40 minutes. During 
treatment, the therapist uses an intervention guide. This guide outlines the work methods to be 
used during the module (Pater, 2016). It contains 30 work methods that focus on the improvement 
of  the social behavior of  children and adolescents with ASD through music therapy.

The intervention is completely responsive to the children and the therapist’s approach 
adjusted to the child’s capabilities. By linking the intervention to the children’s capabilities, changes 
can be realized in the areas where the inhibitions are experienced. During the music therapy 
the music therapist focuses on unconditional acceptance of  the music style and preferences. 
From this acceptance, the music therapist offers those work methods with which the child can 
connect. For example, the therapist is copying the child’s musical expressions by adjusting his 
own pace and dynamics to those of  the child. This way, the music therapist communicates with 
the child at a musical level, often by improvising with the child. This work method often creates a 
safe base in a short period of  time, in which the therapy can develop further. Then, the therapist 
can also use a more stimulating approach and challenge the child to discover new things.

The therapist keeps a log to monitor the child’s progress. This log describes which work 
methods are used in a session and what the results are. The choice of  work methods for the next 
session are adjusted on this information. Each music therapy session has the same structure. 
They start with the same beginning of  the song and end with the same end of  the song. In 
between these sessions the therapist has the freedom to offer different work methods. Hereby 
the therapist offers known recurrent work methods interspersed with new ones.  

7KH�3073�PRGXOH�VWDUWV�ZLWK�D�ÀUVW�SKDVH�RI �WKUHH�VHVVLRQV��LQ�ZKLFK�WKH�FKLOG·V�EHKDYLRU�
is observed. The therapist estimates whether it would be feasible to achieve the treatment goals 
within the set period of  time and what the child’s musical preferences are. This observation 
period is also used to build a relationship between the child and the therapist. At the end of  this 
SKDVH��WKH�WKHUDSLVW�ZULWHV�DQ�REVHUYDWLRQ�UHSRUW�LQ�ZKLFK�WKH�ÀQGLQJV�DQG�WKH�REMHFWLYHV�RI �WKH�
therapy are described.
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In the second phase, the treatment starts with activating music therapy. Activating music 
WKHUDS\� FDQ� EH� GHÀQHG� DV� MRLQWO\� PDNLQJ� UK\WKPV�� PHORGLHV�� RU� PXVLF� ZLWKLQ� D� WKHUDSHXWLF�
relationship with the objective to obtain developmental improvement. This can be done by 
applying various methods to make music. Using percussion instruments to produce rhythm is 
an accessible method that is often used for this reason. Other methods are singing or the use of  
other instruments. The therapy will regularly focus on improvisation, but it is also possible to use 
existing compositions. After making music, a conversation with the child is often initiated about 
the experiences and/or feelings that were a result of  making this music. Therefore, with active 
music therapy, the child goes through an experience by making music. The therapist chooses the 
work methods that focus on the problem(s) the child is struggling with. Examples are playing, 
SOD\LQJ�WRJHWKHU��H[SHULPHQWLQJ��LPSURYLVLQJ��DQG�IDQWDVL]LQJ��:LWKLQ�WKH�DFWLYH�PXVLF�WKHUDS\�
setting, a large variety of  musical instruments may be used. The therapist chooses or changes 
the instruments that are offered, based on the child’s interests and the work methods that are 
used within the framework of  the goals of  the treatment. The work methods are focused on 
aspects related to social interaction. For example, in the music, elements are practiced that are 
DOVR�QHHGHG�LQ�FRQYHUVDWLRQV��VXFK�DV�UHÁHFWLQJ�EHKDYLRU��,Q�WKH�PXVLF�WKHUDS\��WKLV�WDNLQJ�WXUQV�
behavior is challenged by the therapist by playing some music, it invites the child listening to it to 
play something in return, and then to experience how the therapist reacts, and so forth. During 
the sessions in the treatment phase, the therapist continuously attunes the music to the child. 
:KHQ�D�FRQQHFWLRQ� LV�PDGH�� WKH� WKHUDSLVW�FDQ�FKDOOHQJH�WKH�FKLOG� WR�VKRZ�GLIIHUHQW� W\SHV�RI �
EHKDYLRU��$�SUHYLRXV�VWXG\�KDV�VKRZQ�WKDW�ÀQGLQJ�D�FRQQHFWLRQ�ZLWK�WKH�FKLOG�LV�DQ�LPSRUWDQW�
prerequisite to change the child’s behavior (Pater, de Graaf, & Van Yperen 2019). Only when the 
therapy is based on this connection, will the child have the attention and motivation to learn a 
QHZ�EHKDYLRU��:KHQ�D�FKLOG�VKRZV�QHZ�EHKDYLRU��WKH�WKHUDSLVW�ZLOO�FRPSOLPHQW�DQG�FKDOOHQJH�
him to repeat this, so the child can learn to adopt this new behavior. 

7KH�WKLUG�SKDVH�RI �3073�LV�WKH�ÀQDOL]DWLRQ��,Q�WKH�ODVW�WZR�VHVVLRQV�WKH�PXVLF�WKHUDS\�LV�
completed. In these sessions the most important music activities are repeated and related new 
behaviors are practiced. This is intended to strengthen the new experiences of  the child. 

Study design
In this multiple case study, ten children with ASD were measured three times (at the start of  
the therapy, after ten sessions, and after twenty sessions) with the validated Questionnaire for 
the Inventory of  Social Behavior of  Children (VISK) (Luteijn, Minderaa & Jackson, 2007), 
and twenty-three weekly measurements with the self-constructed Social Behavior Questionnaire 
�6%4���:H�GHFLGHG�WR�DSSO\�WZR�TXHVWLRQQDLUHV�WR�PHDVXUH�VRFLDO�EHKDYLRU�IRU�VHYHUDO�UHDVRQV�

• For weekly measurements it was expected that the 48-item VISK was too time-expensive 
leading to nonresponse 

• The SBQ is a 10-item questionnaire, and therefore more feasible for frequent measures;
• The VISK evaluates six relatively broad aspects of  social behavior, whereas the SBQ items 
PRUH�FORVHO\�PDWFK�WKH�VSHFLÀF�REVHUYDEOH�EHKDYLRUV�RQ�ZKLFK�WKH�3073�LV�IRFXVHG�WR�
evoke change.
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In all, the use of  the VISK is intended to measure the general social development of  the child as 
experienced by parents over a longer time period of  time, whereas the SBQ intends to measure 
short term observable behaviors.

As part of  repeated measurements with the SBQ, the three weekly measurements before 
WKH�VWDUW�RI �WKH�3073�PRGXOH�DQG�LQ�WKH�ÀUVW�WZR�ZHHNV�RI �WKH�PRGXOH�ZHUH�VHW�DV�WKH�EDVHOLQH�
period. This was done because a longer measurement period before starting the program was 
XQDFFHSWDEOH�IRU�PRVW�SDUHQWV��ZKLOH�D�ÀYH�ZHHN�EDVHOLQH�SHULRG�PD\�JLYH�D�PRUH�UHDOLVWLF�YLHZ�
RI �WKH�FKLOG·V�EHKDYLRU��7KHUHIRUH��WKH�ÀUVW�WZR�ZHHNV�RI �WKH�ÀUVW�SKDVH�RI �3073�ZHUH�DGGHG�
to the baseline phase because these sessions focus on familiarization and contain hardly any 
therapeutic interventions that are expected to lead to change. To validate this, we also analyzed 
the trends in the data based on three baseline measurements. These trends were consistent with 
WKRVH�EDVHG�RQ�WKH�ÀYH�EDVHOLQH�PHDVXUHPHQWV��,Q�DOO��WKH�FROOHFWHG�GDWD�FRQVLVWV�RI �ÀYH�ZHHNO\�
baseline measurements and 18 weekly measurements in the intervention phase.

7KH�REVHUYDWLRQV�DQG�ÀOOLQJ�RXW�RI �ERWK�TXHVWLRQQDLUHV�ZHUH�GRQH�E\�WKH�PRWKHUV�RI �WKH�
children. They had the most contact with the children during the week and could therefore best 
REVHUYH�WKHLU�FKLOG·V�EHKDYLRU�LQ�WKH�KRPH�VLWXDWLRQ��7R�ÀOO�RXW�WKH�TXHVWLRQQDLUHV��WKH�PRWKHUV�
received instructions. The parents did not attend the music therapy physically, but they were 
allowed to read the therapist’s report and could watch recorded sessions.

Outcome measures
VISK
In 2003, the Dutch Committee for Testing (COTAN) rated the quality of  the testing material 
and the manual of  the VISK as good, and both the principles of  the test construction and the 
reliability as adequate. The VISK consists of  49 items that are valued on a three-point scale, 
retrospectively assessing the child’s condition over the past months. 

The VISK questionnaire measures the following six aspects (subscales):
1. Emotion/behavior is not optimally attuned to the situation (11 items).
2. Tendency to withdraw from social situations, little need for contact (12 items).
3. 2ULHQWDWLRQ�SUREOHPV��LQVXIÀFLHQW��DXWRPDWLF��RULHQWDWLRQ�WRZDUGV�D�WLPH��SODFH��DFWLYLW\�

or person (8 items).
4. 'LIÀFXOW\�XQGHUVWDQGLQJ�DQG�VHQVLQJ�VRFLDO�LQIRUPDWLRQ����LWHPV��
5. Stereotype movements and responses to sensorimotor information (8 items).
6. Fear of  change and resistance to change (3 items).

The Social Behavior Questionnaire
Since no suitable validated questionnaire could be found for weekly monitoring social behavior, 
we decided to compile a short questionnaire. The Social Behavior Questionnaire (SBQ) consists 
of  ten observational behavior items that most closely match the goals of  PMTP (Figure 1), on 
D� ¶QHYHU·� WR� ¶DOZD\V·�ÀYH�FDWHJRULHV�/LNHUW� VFDOH��7KH�PRWKHUV�KDG� WKH�RSWLRQ� WR�QXDQFH� WKHLU�
observations ticking multiple boxes. The average of  the scores in these boxes was used to 
process the results.  
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Figure 1, Example score list

The Social Behavior Questionnaire has the following ten items: 
1. Makes eye contact
2. ,V�DEOH�WR�IRFXV�IRU�À�YH�PLQXWHV�RQ�D�JDPH
3. Is able to cope with changes
4. Behavior has adapted to the situation
5. Communicates verbally
6. Communicates non-verbally
7. Is able to focus together on something 
8. Is able to take another person into account
9. Takes initiative
10. Has rigid behavioral patterns

Due to time and feasibility limitations, no other outcome measures could be administered.     

Analysis
To test whether the social behavior of  the children improved, measured three times with the 
VISK, the non-parametric Friedman Test was used per sub- and total scale. To test, whether the 
social behavior of  the children improved during the PMTP module, measured weekly with the 
SBQ, per child the following quantitative analysis techniques were performed: the Nonoverlap 
of  All Pairs (NAP) (Parker et al., 2009), Simulation Modelling Analysis (SMA) (Crosbie, 1993; 
Borckardt & Nash, 2014), and the Tau-U index (Parker & Vannest, 2011). These techniques 
assess whether the trends in the data during the intervention phase differ from those during the 
baseline phase. Because we have a weekly observation, we also look at turning points in the data. 
This may give us insight into whether and when an effect of  the intervention becomes visible. 
The NAP measures the degree to which a random score of  the intervention phase exceeds a 
random score of  the baseline phase expressed by the nonoverlap between all pairs of  scores. 
:KHQ� WKH�1$3�LQGH[� LV� EHWZHHQ� �� DQG� ������ WKH� LPSURYHPHQW� FRPSDUHG� WR� WKH� EDVHOLQH� LV�
weak, between 0.66 -0.92 implies a moderate improvement, and between 0.93 - 1.0 a strong 
LPSURYHPHQW��:DONHU�	�6QHOO���������,Q�WKH�DQDO\VHV�ZH�DOVR�DSSO\�D�PRUH�WROHUDQW�FXW�RII��L�H��D�
NAP score between 0.8 and 1.0, because for children with ASD social interaction often proves 
WR�EH�D�VNLOO�WKDW�LV�GLIÀ�FXOW�WR�WUDLQ�DQG�WR�DFTXLUH��6FKHUW]�	�2GRP����������60$�LV�DSSOLHG�WR�
assess the changes in means scores between the baseline – and intervention phase, and also to 
DVVHVV�ZKLFK�K\SRWKHWLFDO�WUHQG��VORSH��LQ�WZR�SKDVHV�À�WV�WKH�PHDVXUHPHQWV�EHVW��:H�FRQVLGHU�
WZR�K\SRWKHWLFDO�WUHQG�SDWWHUQV�WKDW�ZH�FDQ�H[SHFW�LQ�RXU�VWXG\��VHH�)LJXUH������,Q�À�JXUH����IRU�
slope 1 we see that, after a stable baseline phase, the development of  social behavior accelerates 
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during the intervention phase. This may indicate a therapeutic effect. Slope 2 shows that, with a 
VLJQLÀ�FDQW�SRVLWLYH�FRUUHODWLRQ��WKH�WUHQG�GXULQJ�WKH�LQWHUYHQWLRQ�SKDVH�GRHV�QRW�GLIIHU�IURP�WKH�
baseline phase, which suggests a more stable growth. The SMA analysis shows to what extent 
WKH�GDWD�FRUUHODWH�ZLWK�WKH�WZR�VORSHV��ZKHUHE\�WKH�KLJKHVW�FRUUHODWLRQ� LQGLFDWHV� WKH�EHVW� ¶À�W·�
(Delsing & van Yperen 2017).

Figure 2, Example trend slope 1 and slope 2.

7DX�8�LV�DQ� LQGH[�WKDW� LV�XVHG�WR�VSHFLÀ�FDOO\�PHDVXUH�FKDQJHV� LQ�WUHQGV�EHWZHHQ�WZR�SKDVHV��
WKH�EDVHOLQH��$��DQG�WKH�LQWHUYHQWLRQ��%��LQ�RXU�FDVH�WKH�LQWHUYHQWLRQ�DQG�À�QDO�SKDVH���3DUNHU�	�
Vannest, 2009). Tau-U is calculated based on the percentage of  data that improves over time, 
taking both the non-overlap between the phases and the trend in phase B into account, after 
WHVWLQJ�WKH�WUHQG�LQ�SKDVH�$��:KHQ�WKH�RXWFRPH�RI �WKH�7DX�8�LV�VLJQLÀ�FDQW��WKLV�LV�DQ�LQGLFDWLRQ�
of  an acceleration of  development in the intervention phase.

Results
In table 1 the individual scores on the six sub scales and the total score of  the VISK are displayed. 

The table shows that most children show improvement on the subscales ‘Not optimally 
WXQHG�EHKDYLRU·��¶'LIÀ�FXOW\�ZLWK�VRFLDO�LQIRUPDWLRQ·�DQG�¶6WHUHRW\SH�PRYHPHQWV·��7KH�VXEVFDOH�
‘Fear of  change’ shows the least progress; only four children show a small progress. For the total 
VFRUH��EDVHG�RQ�WKH�)ULHGPDQ�WHVW��ZH�DUH�VHHLQJ�VLJQLÀ�FDQW�SURJUHVV�IRU�WKH�JURXS�RI �FKLOGUHQ�
(p<0,05). At an individual level, children four, seven and nine do not show any or hardly any 
improvement in their total score.

In order to get a better view of  the individual developments we have further analyzed the 
more detailed case study data with the weekly measurements. As described earlier, the NAP index 
indicates whether the values in the data during the intervention phase differ from those during the 
baseline phase by computing the non-overlap of  the measurements between two phases.



82

CHAPTER 5

Ta
bl

e 
1,

 T
ot

al
 V

IS
K

 sc
or

es
 a

t t
he

 in
di

vi
du

al
 m

ea
su

rin
g 

m
om

en
t. 



83

The developmental progress in social behavior of  children with Autism Spectrum Disorder getting music therapy

5

Ta
bl

e 
2,

 In
di

vi
du

al
 sc

or
es

 p
er

 sc
al

e 
of

 th
e 

N
A

P,
 S

M
A

 a
 T

au
-U

. 



84

CHAPTER 5

In table 2 the NAP scores per item are presented. Except for the items about non-verbal 
communication and rigid behavioral patterns, at least seven of  the ten children show a weak 
to moderate progress. It is noteworthy that all children show slight acceleration in the items of  
EUHDNLQJ�ULJLG�EHKDYLRUDO�SDWWHUQV��:KHQ�ZH�IROORZ�WKH�FXW�RII �VFRUHV�RI �:DONHU�	�6QHOO���������
we see that all children show strong progress in one or more of  the investigated areas. The more 
tolerant cut off  yields all ten children showing strong improvement in two or more areas. For 
each of  the items ‘can cope with changes’, ‘behavior has been adjusted’, ‘is able to communicate 
YHUEDOO\·��¶LV�DEOH�WR�KDYH�FRQVLGHUDWLRQ�IRU�DQRWKHU�SHUVRQ·��DQG�¶WDNHV�LQLWLDWLYH·��ÀYH�RU�PRUH�
FKLOGUHQ�VKRZ�D�1$3�VFRUH�RI ������RU�KLJKHU��:KHQ�ZH�ORRN�PRUH�VSHFLÀFDOO\�DW�WKH�VORSHV��
we see that the measurements between the 12th and 15th week show a notable increase. This 
applies to those children who had a moderate improvement or strong improvement according 
to the NAP, see table 2. This means that compared to the baseline phase, these children start to 
show a clearly noticeable progress on the items from the weekly questionnaire between the 12th 
and 15th week of  the PMPT module. For the children with weak improvement according to the 
NAP there was no notable increase in the slope.

The SMA was calculated in order to assess whether the scores that were found can also 
EH� DVVRFLDWHG�ZLWK� D� EDVHOLQH� DQG� LQWHUYHQWLRQ�SKDVH�� ,Q� WKH�ÀUVW� LQVWDQFH��ZH� ORRNHG�ZKLFK�
K\SRWKHVL]HG�VORSH�GLG�ÀW�EHVW��6ORSH���DQG�VORSH���VKRZHG�QR�PDUNHGO\�YLVLEOH�GLIIHUHQFHV��,W�LV�
noteworthy that the differences in the correlation between both slopes with their hypothesized 
slope never exceeds 0.05. An example of  this is that the values of  participant one on the item 
‘eye contact’ for slope 1 (r=0.759, p=0.001) and slope 2 (r=0.771, p=0.001) both show a high 
correlation that lies close together with a value of  0.012. This does not clearly indicate an 
accelerating development during music therapy, compared to the growth that was already visible 
LQ�WKH�EDVHOLQH�SKDVH��$QRWKHU�H[DPSOH� LV�SDUWLFLSDQW�ÀYH�ZLWK�UHJDUG�WR� ¶WDNLQJ�DQRWKHU� LQWR�
DFFRXQW·��7KLV�SDUWLFLSDQW�VKRZV�D�VLJQLÀFDQWO\�KLJK�FRUUHODWLRQ�RQ�VORSH����r=0.964, p=0.0001), 
as well as on slope 2 (r=0.962, p=0.0001), that is only 0.002 lower than the value of  slope 1, 
meaning that SMA does not clearly indicates an accelerated development. 

)RU�D�PRUH�VSHFLÀF�DQDO\VLV��ZH�XVHG�7DX�8�WR�WHVW�WKH�QXOO�K\SRWKHVLV�WKDW�WKH�JURZWK�
pattern during the intervention does not differ from the pattern from the baseline phase, as 
shown in table 2.

Further inspection of  the data revealed that none of  the Tau-U analyses indicate a 
VLJQLÀFDQW� WUHQG� LQ� WKH�EDVHOLQH�SKDVH��ZKHUHDV� DOO� WUHQGV� DUH� VLJQLÀFDQW� IRU� WKH� LQWHUYHQWLRQ�
phase for each child with a slope 1 > slope 2 pattern. This further indicates that, when the table 
VKRZV�D�7DX�8�ZLWK�D� VLJQLÀFDQW�YDOXH� �p<������ WKH�FKLOG� VKRZV�D� VLJQLÀFDQW�JURZWK� IRU� WKDW�
particular developmental aspect in the intervention phase. For the items ‘coping with change’ 
and ‘takes initiative’, we can see that this applies to eight children. For the item ‘is able to take 
others into account, this applies to seven children, and for the item ‘behavior has changed’ it 
applies to six children. This closer examination of  the data could implicate that an acceleration 
of  development is present during the intervention phase. 
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Comparing the results of  the weekly measurements to those of  the VISK, a striking 
difference can be noticed, especially for children four, seven and nine. The VISK shows little 
RU�QR�SURJUHVV�IRU�WKHP��EXW�WKH�ZHHNO\�VFRUHV�GR�VKRZ�D�VLJQLÀFDQW�LPSURYHPHQW�RQ�YDULRXV�
developmental aspects. For child four the VISK only shows progress on the sub scale ‘not 
optimally tuned behavior’. However, the weekly measurements show a moderate improvement 
on six items and even a strong improvement on two items. For child seven this was the same, for 
the VISK only the sub scales ‘not optimally tuned behavior’ and ‘Stereotype movements’ show 
a small improvement. The total score even shows slower progress compared to the baseline 
measurement. Again, in the weekly measurements, we see a moderate improvement on seven 
items and for one item a strong improvement. For child nine, only on the subscales of  the VISK 
¶QRW�RSWLPDOO\�WXQHG�EHKDYLRU·�DQG�¶GLIÀFXOW\�ZLWK�VRFLDO�LQIRUPDWLRQ·�D�VPDOO�LPSURYHPHQW�ZDV�
visible. Also here, the weekly measurements showed moderate improvement on seven items. 
The other seven children did show an improvement on both scoring lists. Using the Spearman 
rank order correlation, the correlation between the VISK and the weekly questionnaire was 
calculated. For the measurement in the time period where the intervention starts it is r =.034 and 
for the time period where the intervention ends it is r = .321

Discussion
In this study we attempted to answer the question whether social behavior of  children with ASD 
improves during the ‘Papageno Music Therapy Program’ (PMTP). The PMTP has been recently 
developed, therefore a multiple case study among 10 children was performed. The results of  
the NAP, SMA and the Tau-U all point, to a certain extent, at a positive improvement in social 
behavior between the baseline phase and the intervention phase. 

All children show weak improvement in the item of  breaking rigid behavioral patterns. At 
OHDVW�ÀYH�FKLOGUHQ�KDG�D�1$3�VFRUH�EHWZHHQ������DQG������LQ�WKH�DUHDV�RI �¶PDNHV�H\H�FRQWDFW·��¶LV�
DEOH�WR�IRFXV�IRU�ÀYH�PLQXWHV�RQ�D�JDPH·��¶LV�DEOH�WR�FRSH�ZLWK�FKDQJHV·��¶EHKDYLRU�KDV�DGDSWHG�
to the situation’, ‘communicates verbally’, ‘is able to focus on something together’, ‘is able to 
take another person into account’ and ‘takes initiative’. The biggest progress, with three children 
showing a NAP score of  >0.93, was found in the areas of  ‘is able to focus on something together’ 
DQG�¶WDNHV� LQLWLDWLYH·��7KH�ÀQGLQJV�RQ�WKH�VRFLDO�EHKDYLRU�ZHUH�SDUWO\�FRQÀUPHG�E\�WKH�9,6.�
VFRUHV��ZKLFK�ZHUH�WDNHQ�DW�WKUHH�GLIIHUHQW�WLPHV�GXULQJ�WKH�WKHUDS\�SURFHVV��:KHQ�ZH�SXW�WKH�
results of  the weekly measurements next to those of  the VISK, we see converging trends on 
both instruments, except for the children four, seven, and nine, which show striking differences 
in scores. They showed little or no progress on the VISK on the weekly questionnaire showed 
moderate improvement or even strong improvement on several items. The correlation between 
both measurement instruments is low, indicating that the two instruments focus on different 
DVSHFWV�RI �VRFLDO�EHKDYLRU��7KH� LWHPV�RI � WKH�ZHHNO\�6%4�ÀWV�ZHOO�ZLWK�WKH�REMHFWLYHV�RI � WKH�
PMTP, whereas the VISK also measures a number of  points that are not on the weekly list. 

Progress in behaviors observed with the SBQ may not always translate into an improvement 
in terms of  the VISK-scores, assuming that the SBQ-behaviors do not clearly affect every child 
in the more general aspects of  social development measured over a longer time span. For those 
children for which this is the case (four, seven, and nine), they may need more other therapies 
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than the PMTP to achieve changes will be visible on the VISK. The combination of  the SBQ 
DQG�WKH�9,6.�PD\�WKHUHIRUH�EH�D�YHU\�XVHIXO�VHW�RI �WRROV�WR�LGHQWLI\�WKHVH�FKLOGUHQ�DQG�WR�ÀQG�
the necessary additional activities that could eventually bring in these changes.

The development we found in this study is in line with previous studies that indicate that 
music therapy has a positive effect on the social behavior of  children with ASD, like the ones 
from Edgerton (1994); Gattino et al. (2011); Ghasemtabar et al. (2015); Katagiri (2009); Kern 
et al. (2006); Kern et al. (2007); Kim et al. (2008); Thomson (2012); Vaiouli et al. (2015), and 
:LPSRU\�HW�DO�� �������� �(YHQ�WKRXJK�WKH�GHWHFWHG�SURJUHVV� LQ�VHYHUDO�DUHDV� LV�VLJQLÀFDQW�� WKH�
steps that are taken are sometimes small and it is unclear what further progress can be expected. 
7KLV�PDNHV�LW�GLIÀFXOW�WR�PDNH�ÀUP�VWDWHPHQWV�DERXW�WKH�SURJUHVV�DQG��DOWKRXJK�VRPH�VWHSV�LQ�
the development may seem small, they can still have a major impact on the child’s daily life. The 
small steps in the child’s development can possibly be explained by the fact that for the children 
JHWWLQJ�3073�VRFLDO�LQWHUDFWLRQ�LV�GLIÀFXOW��

Therapists need to be very creative in order to be able to relate to the experiences of  
children with ASD, because they can be introverted (Schertz & Odom, 2007). Music therapy may 
prevent this and produce results because the therapist continuously adapts him/herself  to the 
FKLOG�GXULQJ�WKH�VHVVLRQ��:KHQ�D�FRQQHFWLRQ�KDV�EHHQ�PDGH��WKH�WKHUDSLVW�FDQ�VWLPXODWH�WKH�FKLOG�
to show a different type of  behavior. It seems that such a connection is an important prerequisite 
WR�IDFLOLWDWH�FKDQJH��LW�HQVXUHV�WKDW�²�WKRXJK�VORZO\�²�WKH�FKLOG�ÀQGV�WKH�IRFXV�DQG�PRWLYDWLRQ�WR�
learn new behavior (Pater, de Graaf, & van Yperen, 2019).

,QLWLDOO\��WKH�LQWHUSUHWDWLRQ�RI �WKH�1$3�ZDV�PDGH�EDVHG�RQ�WKH�VWDQGDUGV�RI �:DONHU�	�6QHOO�
��������:KHQ�WKH�YDOXHV�DUH�EHWZHHQ������DQG������LW�LQGLFDWHV�D�ODUJH�RU�VWURQJ�HIIHFW��%HFDXVH�
FKLOGUHQ�ZLWK�$6'� DUH� RIWHQ� GLIÀFXOW� WR� VWLPXODWH�ZKHQ� LW� FRPHV� WR� GHYHORSLQJ� WKHLU� VRFLDO�
behavior and because they only take small steps, this study is based on the assumption that there 
LV�VLJQLÀFDQW�SURJUHVV�ZKHQ�WKH�1$3�YDOXH�LV�EHWZHHQ������DQG������

Also, it became apparent that investigated children with moderate improvement or strong 
improvement according to the NAP started to show clearly noticeable progress between the 
12th and 15th week of  the intervention phase, and not earlier. This can possibly be explained by 
the fact that children with ASD need more time to get used to new situations. 

This study does have several limitations. First of  all, based on this study, we may not 
causally conclude that it was the music therapy that had a positive effect on the social behavior 
of  children with ASD. To do so, it is necessary to validate our results in a study with a larger 
group and, if  possible, to compare the results with those of  another intervention or care as 
usual. Although our results are based on a small sample (N=10), our multiple case study with 
n>9 can be considered as strong evidence (Chambless, et al., 1996). In our opinion, this means 
that our study indicates that music therapy has a promising effect that is solid enough to defend 
a more rigorous and demanding research.
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Second, the observations in this study are only done by the mothers of  the children. It is 
plausible that parents evaluate behavior more positive in research situations, because they want 
to see their child progress. Although demanding, in future research, we advise to do a multiple 
informant’s study to collect observations from different points of  view. This excludes an 
LQÁXHQFHG�RSLQLRQ�DQG�LW�JLYHV�D�EHWWHU�REVHUYDWLRQ�RI �WKH�FKLOG·V�EHKDYLRU�LQ�GLIIHUHQW�VLWXDWLRQV�

Third, in order to make the development trend transparent, we created a short questionnaire. 
The VISK assesses the social behavior as observed over the past few months. Because our 
questionnaire had to be completed weekly, over a period of  20 weeks, it was important that it 
would assess the observed behavior of  the past week and that it would not take too much time 
so it would not overload the respondents, which could lead to non-response. The compiled 
questionnaire made it possible to do a weekly measurement that was also feasible for parents. 
The questionnaire was composed based on the purpose of  the intervention. This questionnaire 
was not validated, although in addition to this questionnaire we also used the VISK which was 
validated. It is important to further develop this questionnaire.   

Fourth, in this study it was decided to start music therapy as soon as possible after enrollment 
at the Papageno Foundation. Five weeks were used a baseline phase, of  which two were during 
the therapy period. It would be better to have an unbiased baseline measurement over a period 
of, for example, ten weeks. This way, possible natural growth could be excluded with greater 
certainty. In our cases, however, the parents strongly objected to a long waiting period before 
starting therapy, because they already had to wait many weeks before their child was admitted 
for treatment, and they wanted to do everything possible to stimulate the development of  their 
FKLOG��,Q�DOO��ZH�WKLQN�WKDW�D�ÀYH�ZHHN�EDVHOLQH�RI �ZKLFK�WKUHH�ZHHNV�SULRU�WR�WKHUDS\�DQG�WZR�
weeks at the start represents an acceptable solution, also considering the fact that analyses with 
D�EDVHOLQH�RI �WKH�ÀUVW�WKUHH�ZHHNV�GLG�QRW�UHVXOW�LQ�GLIIHUHQW�ÀQGLQJV�

Finally, in this study we gained insight into the course of  music therapy and its possible 
contribution to social behavior. Through the weekly observations and the calculation of  slope 1, 
we were able to see the development in the therapy process. Even though we could see a change 
during the intervention phase compared to the baseline phase, the results would be even more 
complete if  we also did a follow-up measurement to see if  the development is sustainable.

An experiential intervention such as music therapy seems to be a complicated intervention 
to identify the effects. The multiple case design that was used seems to be appropriate to study 
an intervention such as music therapy on a child-centered level. This research suggests that 
PMTP is promising to positively affect the social behavior of  children with ASD. For further 
substantiation it is especially useful to test these effects with more demanding experimental 
research. Robey (2004) indicates that when exploratory studies like a case study provide signs 
of  positive effectiveness, a subsequent clinical study is highly desirable. Testing by means of  a 
Parallel group design with an experimental and control group would be a good next step to test 
the PMTP. Furthermore, it is necessary to further validate the brief  questionnaire as a reliable 
instrument to enable frequent measurement moments and at the same time ensure the response 
in practice.
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In conclusion, our study shows that PMTP is a promising intervention to help children 
with ASD to further develop their social behavior. In our opinion, in this stage of  the research, 
it would be premature to draw any conclusions on the practical or clinical implications of  this 
ÀQGLQJ��+RZHYHU��LQ�UHJDUGV�WR�IXUWKHU�UHVHDUFK�RI �WKLV�LQWHUYHQWLRQ��WR�HVWDEOLVK�ZKHWKHU�RU�QRW�
WKLV�LQWHUYHQWLRQ�LV�HIIHFWLYH�FRPSDUHG�WR�WKH�XVXDO�WUHDWPHQW�RU�RWKHU�VSHFLÀF�IRUPV�RI �WKHUDS\��
an experimental study with an experimental and control group seems to be the best next step. 
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