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Abstract: In order to contribute to Inclusive Education of children with Special Needs in Arts education 
programmes in Portugal, an Action-Research project started at the University of Aveiro in 2018. We intend 
to find solutions for children with motor disabilities due to Cerebral Palsy who enter in music Arts education 
programmes in the First Cycle of Basic Education, to develop their music potential and abilities through 
the use of Digital Technologies and Assistive Technologies. We used the Action Research and Content 
Analysis supported by Computer-assisted Qualitative Data Analysis Software webQDA platform 
throughout our study. We present what has been done so far: literature review, short training workshop 
and characterization of the child. With the compiled information it was determined that it is necessary to 
carry out an Intervention Programme in the Artistic School of the Conservatory of Music Calouste 
Gulbenkian, Aveiro. This includes a music teachers’ intensive Training Workshop focused on the use of 
Digital Technologies and Assistive Technology, to promote the inclusion of children with Special Needs in 
music Arts education programmes.                                     
Keywords: inclusion; special needs; music learning; music education; assistive technology 
 

Introduction 
Knowledge is influenced by the problems that humanity has faced and to which we seek to 

respond (Coutinho, 2018; Habermas, 1974; McNiff, 2017). In order for knowledge to become 

a true holistic practice, dissolving the existing boundaries between theory and practice 

(O'Grady, 2018; McNiff, 2017), we have built an action-research project with support of 

Research Center for Didactics and Technology in the Training of Trainers and my advisors. 

Initially the research was triggered by the enrolment of a child with Cerebral Palsy in 

the First Cycle of Basic Education of the Suppletive regime, in a Portuguese school of Arts 

education programmes in the area of music.  

In Portugal, the Artistic education programmes courses (D.L. Nº. 344/1990 of 

November 2) aim to develop the skills of students with an artistic vocation in the fields of 

visual arts, dance and/or music. Artistic education programmes intend to be an integral and 

indispensable part of the person's global and balanced education, regardless of the 

professional destiny they may have.  

In this context, and although the educational inclusion is considered fundamental, as 

recommended by the Basic Law of the Educational System of 1986 and the D.L. Nº 
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344/1990 of November 2, D.L. Nº 54/2018 of July 6 and D.L. Nº 55/2018 of July 6, the 

courses of music of the Artistic schools are not yet prepared to receive children with motor 

disabilities arising from Cerebral Palsy. Considering this situation and having as purpose to 

contribute for the change of this reality, in the year 2018 a Research-Action project was 

initiated. Next, we will present some of the theoretical foundations that have strengthened 

the need to develop our action-research project for inclusion. 

 

Framework 

The Declaration of Salamanca (UNESCO, 1994) also signed by Portugal, and the 

theoretical principles provided for in the guidelines for inclusion of UNESCO (1994; 2014; 

2016) as well as the Portuguese Basic Law of the Educational System (LBSE, 1986), 

proclaim the principle of inclusion. These principles provide for the recognition of the need 

to act with the aim of achieving "schools for all", as institutions with greater educational 

effectiveness, that include all people, accept differences, support learning, and respond to 

the individual needs of people (Almeida, 2012; Poker, 2017; Ribeiro, 2018).  

For this purpose, different guidelines are established, which are key factors in 

promoting information, enabling the introduction of innovative teaching-learning strategies 

and relating the educational practice – reflective and critical, participatory and collaborative 

– to the adequate preparation of all educational personnel (Barros et al., 2017; Caiado, 

2009; Freitas, 2019; Lucas & Moreira, 2017; Moreno, 2020; OECD, 2013; Poker, 2017). 

Unfortunately, inclusive practices distance themselves from legal guidelines, due to 

tensions that arise between the tendency of education towards homogenization versus 

inclusive principles that suppose respect for rights, diversity and meeting individual needs 

(Espín-Tello et al., 2017; Prychodco et al., 2019; VanWeelden & Heath-Reynolds, 2017). 

The conceptual discussion on inclusion, the place of care of students with Special Needs, 

the lack of funding, the relations between public and private contexts and the responsibilities 

of the actors involved in this process contribute to this situation (Lee, 2020; Prychodco et 

al., 2019). 

Considering: (i) the inclusive educational dichotomies presented; (ii) the opportunity for 

all children to develop their artistic potential and skills and; (iii) the research and innovation 

perspectives for 2030 of Portuguese Ministry of Science, Technology and Higher Education, 

we will define the objective of our study. 

 

Objective 
In order to find solutions so that children with motor disabilities from Cerebral Palsy who 

entered the 1st Cycle of Basic Education in the music Arts education programmes can 
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develop their potential and artistic skills, we started an action research project in 2018. 

Considering this, in the present work we intend to make known some of the activities already 

developed within the Action Research project, relating these activities with some works found 

in the literature, with the objective of sensitizing music teachers for the inclusion of children 

with Special Needs in the music Arts education programmes. In this sense we will start by 

presenting the Methodology of the action-research study, subsequently, we will present what 

has already been done and finally the perspectives to develop. 

 

Methodology 
The research project, which is in progress, was built following a dynamic, qualitative, 

emancipatory and logical-inductive way, anchoring the whole process to be developed in a 

collaborative action-research approach. This methodological process is characterized by 

having a circular movement that involves planning, acting, observing, and reflecting in order 

to produce knowledge (Figure 1), that will foster and encourage change and/or improvement 

in teaching practices (Coutinho, 2018; Habermas, 1974; O'Grady, 2018; McNiff, 2017).  

 

 
Figure 1: Action Research Cycles 

 

The work plan of our study consists of three research cycles: a DIAGNOSTIC CYCLE, 

a training and intervention programme - PREPARATION CYCLE, and finally a training and 

intervention programme practical development cycle - INTERVENTION CYCLE (Figure 1). 

Each of these cycles considers the actions of planning, implementation, monitoring and 

evaluation from an inclusive and change-oriented perspective.  

The following actions of the DIAGNOSTIC CYCLE have been carried out: (i) the initial 

sensitization training (Short Training Workshop) and (ii) the characterization of the child with 

Cerebral Palsy that originated the study. All the compiled information was organized and 
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studied through content analysis supported by webQDA platform32, a qualitative, web-

based data analysis software intended for all researchers and professionals conducting 

qualitative research (Costa & Amado, 2018).  

Equally important was the carrying out of a critical review of the literature (using the 

SCOPUS and ERIC platforms). These reviews were carried out in English, using the 

following keywords together: “Special Needs”, “Music”, “Assistive Technology” and 

“Technology”, considering the difficulty of finding articles with the same terms in 

Portuguese. Only studies between 2011 and 2020 (last 10 years) were considered.   

We found 291 studies, but most studies were related to the therapeutic perspective 

of Music Therapy and others focused on the approach to the construction (Design) of 

Support Products/Technologies and Software, with functionalities designed to support the 

development of individualized music learning among people with Special Needs. For this 

work, due to its importance in the development of adapted musical instruments, we 

considered only 6 studies by the following authors: Coton et al. (2014); Matossian & 

Gehlhaar (2015); McPherson et al. (2019); Samuels (2019); Thomann et al. (2017); 

Veytizou et al. (2013). Sperandio (2007) was often cited by these authors and therefore, 

despite being and older study (2007), we decided to incorporate it in our review. 

Now that the methodological processes used in this study have been defined, we will 

present the results obtained starting with the Literature Review, and then will present the 

actions already carried out: Short Training Workshop and the Characterization of the child.  
 

What has already been done 
Literature Review 
Considering the information collected on the characterization of the child and as mentioned 

in the Methodology of this study, in our Literature Review we found some authors who 

discuss possible adaptations of musical instruments for the teaching of music. We will now 

refer to five texts, related to our theme, which we consider important: 

- Veytizou et al. (2013) presents an intelligent product design that transforms any object 

the user has at their disposal as a percussion musical instrument. It is based on body functions 

and structures, which include activity limitations, participation, movement restrictions, and 

significant environmental factors that children and adolescents with limitations have. He 

designed his project considering the needs of musicians (specialized teachers in instrumental 

music and musical manufacture), the guidance of health specialists (doctors, specialist 

therapists) and engineers (mainly by engineering students and their teachers).   

 
32 https://www.webqda.net/?lang=en 

https://www.webqda.net/?lang=en
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As part of his work, Veytizou et al. (2013) sought to offer children with needs a product 

that would allow them to enjoy musical games (activities) and participate in concerts 

(participation) with the same level of autonomy as their peers, transforming any object in 

the user's environment as a unit of action into electromechanical systems that generally 

allow children to perform percussion instruments with good results. His article concludes by 

focusing on the idea that it is possible for children to learn music regardless of their motor 

skills (movement, strength ...) and environment (wheelchair, tablet ...).   

It is good to point out that Veytizou et al. (2013) work was inspired by the different 

musical artistic compositions made by LEMUR (League of Urban Electronic Music Robots), 

a product of the famous Patt Metheny's Orchestra, a prominent musician of the seventies, 

eighties and nineties, author of the Orchestrion Suite, composed of forty robotic musical 

instruments. His work can be seen in the following link: 

https://www.youtube.com/watch?v=evHVh4bqaOQ 

- Another work that we considered important for our study was developed by Coton 

et al. (2014). These authors focus on human factors as important aspects that influence 

product design and not the other way around, as is usually the case. In addition to proposing 

a product and its customisation possibilities, in their article they explain the technological, 

methodological advances and means used to construct this type of system. They consider 

that these ideas also apply to the area of music and musical instruments. 

The same authors continued their research work, Thomann et al. (2017), presenting in 

its continuity a new work in the area of Assistive Technology and design for people with 

disabilities. They continued to defend the idea that before carrying out a design process, users 

should always be considered. Their multidisciplinary team of designers developed an 

automated electromechanical percussion drumstick so that children with Special Needs could 

play a drum. This work has boosted the development of different prototypes over the years, 

seeking to improve the design of support products by adapting them and making them more 

accessible, more operational and at a lower price.  

- Matossian & Gehlhaar (2015) worked with three accessible devices (HeadSpace, 

Typhoon and Doosafon), so that users (people with Special Needs) can express themselves 

creatively through music. These authors believe that by working according to the needs and 

requirements of people with Special Needs, it can lead us to new ideas and new paradigms 

for everyone. “…Adoo has performed with HeadSpace many times since 2001, in an 

eponymous ensemble and since 2012 in the British Paraorchestra stating”, “This is the first 

time I feel like a musician, not a disabled musician” (Matossian & Gehlhaar, 2015, p. 3). 

The same authors express that the history of inventions has shown that the ideas 

developed, specifically for people with Special Needs, ended up becoming essential tools 

for the daily life of all people.  

https://www.youtube.com/watch?v=evHVh4bqaOQ
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- McPherson et al. (2019) developed a protocol of microanalysis of music practice 

based on the three phases of self-regulated learning, which are prediction, performance, 

and self-reflection. In their study, they outline a technique that maps the types of behaviour 

(actions), cognition (thoughts) and affection (feelings), which collaborate in the 

concentration for the development of musical practice. The importance of this study is in 

the search of the change of the study habits, so that there are productive practices 

optimized inside the music schools, which favours the learning of people with Special 

Needs. In other words, it is important to think "outside the box" to get differentiated 

strategies to improve the musical practice of any student. 

- Samuels (2019), using participant observation as a methodology, found that the 

music technology devices normally used were not intended to meet the needs of people 

with special needs, but will make it possible to recover with adaptations, using other devices 

or adapted interfaces to the specific needs of each one. The same author observed also 

that it was not only the design of the devices that made them accessible. It was the 

interrelationship between music teachers, participants and musical technology devices that 

led to greater musical production. 

- Finally, even though it is a bit dated, we want to highlight the work of Sperandio 

(2007). This author already shows that the problem "still" lies in the search for practical, 

efficient, and robust systems, sometimes ignoring more advanced technologies. In this 

case, we run the risk of focusing on obsolete, unfeasible, or very expensive technology, 

when the important thing is to make a good design from the beginning thinking about 

people's specific needs. Just to say that we are in the year 2020 and this problem remains. 

 

Short Training Workshop 
With the intention that teachers of music Arts education programmes were made aware of 

the inclusion of children with Special Needs in Portugal, we decided that it was necessary 

to conduct an initial Short Training Workshop. For this reason and in order to provide the 

trainees with some tools and specific knowledge to enable them to teach music to children 

with Special Needs, a short training workshop called "Music as a means to inclusion" (Table 

1) was carried out in January 2019. 
This Short Training Workshop was justified by the recognition of the need to develop 

collaborative work and learning processes and dynamics in favour of inclusive education. 

Its main purpose was, through interaction, to be able to build knowledge, promote inclusion, 

learning and development of children with Special Needs in music Arts education 

programmes. Thus, the following activities were carried out:  
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(i) different works already developed or under development through inclusive music 

education and/or music therapy (differences, similarities) were presented;  

(ii) possible problems that can be found in inclusion processes were identified;  

(iii) dynamics and collaborative work processes for inclusion were developed, providing 

the trainees with tools to teach music to children with Special Needs and; 

(iv) the theoretical-practical learning process presented was evaluated. 

At the end of the training, questionnaires with semi-open questions were applied to 

all 60 participants, focusing on the following dimensions: Achievement of objectives, Impact 

and Training Organization. Content   analysis   of   the   answers   to   the   questionnaires   

was   performed   as   follows: quantitatively and descriptively, based on a numerical scale 

from 1 to 6, using Excel for the Organization and Contributions dimensions; and qualitatively 

with content analysis performed using the webQDA software. In the analysis procedures 

(categories and coding process) the sentence was used as the unit of analysis for the 

dimensions identified (Table 1) 
 

Analysis Categories and Subcategories 

Achievement 

of 

objectives 

Contribution to critical 

and reflexive analysis 

of practices 

Critical analysis 

Reflexive analysis 

Contribution to skills 

development curriculum 

flexibility 

Curriculum flexibility 

Skills development 

Contribution 

to identifying and solving 

concrete problems 

Problem Identification 

Ways of solving concrete problems 

Promotion of inclusion 

and collaboration 

Strategy presentation 

Video presentation with real cases 

Presentation of diversified material resources 

Sharing experiences and information 

Awareness for inclusion 

Contribution to the 

professional development 

of participants 

Musical / inclusive pedagogical practices 

Knowledge about problems 

Impact What you liked the most Real case videos featured 

Speaker's communicative abilities 

Music Approach / Music Therapy 

What you learnt Assistive Technology / Tailored software 

Music therapeutic treatments 
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Specific knowledge of music education 

What you liked the least Missing more specific training 

Reception conditions 

Lack of time 

Training 

Organization 

Suggestions for organization 

improvement 

Increase of Registrations 

Dissemination 

Course duration (Time) 

Prior availability of materials 

Technological Resources 

Human Resources 

Suggestions for 

content improvement 

Coverage of Other Areas / Special Needs 

Applicability to the field of music 

Practical application of the themes 

Dimension / amount of contents covered 

Music and school indiscipline 

Shared reflection on thematic experiences 

 
Table 1: Short training workshop – Tree Codes 

 

For the development of this Short Training Workshop, a practical theoretical 

methodology was adopted, that is, the action comprised an initial theoretical part and in a 

second phase a practical theoretical part in which the concepts introduced in the theoretical 

component were put into action (Moreno, 2019).  

The evaluation of this Short Training Workshop was very successful: in all categories 

the interviewees classified the training organization between Good and Very Good (Figure 2). 
 

 

 

 

 

 

 

 

 

 

Figure 2: Training Organization Evaluation 
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The respondents considered that the contribution of the training to the acquisition of 

specific knowledge for the teaching of music to children with Special Needs was Quite and 

Totally adequate (Figure 3).  
 

 
 

Figure 3: Assessment of the contribution of training for the acquisition of specific knowledge to teach 

music to children with special needs 

 

In conclusion, the training was very successful, and the participants asked for more 

training of this kind. They feel the need for more specific and longer training periods with 

the possibility to reflect, share experiences, learn about instruments, technology, assistive 

technology, and adapted resources to facilitate the process of teaching music to children 

with Special Needs (Moreno, 2019). 

Considering these suggestions and with the information raised in the Short Training 

Workshop, we decided that it was very important to do a set of interviews: (i) to interview the 

professionals working with the child who has triggered the study and thus get to know his/her 

different potentialities, artistic skills and needs and, in addition, (ii) to interview the parents and the 

music professionals in order to investigate what was the experience of the music teachers, in the 

teaching of children with motor disabilities due to Cerebral Palsy, in different contexts.  

We have built up the interview script and asked specialists in the field to validate this 

script. We then safeguarded the data protection of the people to be interviewed. That is why 

we requested authorisation from the Ethics and Deontology Council of the University of 

Aveiro to continue our research, both for informed and free consent and processing of the 

data collected, and to comply with the General Regulation on Data Protection. Once these 
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procedures were fulfilled, we began to conduct the interviews aimed at the characterization 

of the child who originated the study. 

 

Characterization of the child 

Nine interviews were carried out, considering the parent and the different education and 

health professionals working with the child. All the information compiled was organised and 

studied by analysing Computer-assisted Qualitative Data Analysis Software webQDA 

platform, using the Sources, Coding and Questioning tools, which proved to be effective in 

characterising it (Moreno et al., 2020). The use of webQDA software has provided excellent 

methodological support as a tool to support the content analysis technique. In addition to 

facilitating the categorisation of data, it has made it possible to question the possible 

relationship between them (Moreno et al., 2020). 

The analysis of the content of the information compiled through interviews has 

allowed us to observe that professionals are well aware of the characteristics of the child 

under study. They consider that he/she has a good cognitive development, which includes 

the communication and interaction skills necessary to be able to develop their learning, and 

possibly their artistic potential in music (Moreno et al., 2020). 
The results obtained allow us to observe that the interviewees consider the personal 

characteristics of the child relevant from a temporal perspective. In other words, they refer to 

aspects that point to their past, present, and future perspectives. In all these aspects, the 

importance given to the use of assistive technologies, curricular adaptations, and the support 

network (people) for the child under study to be successful, namely in learning music, is 

highlighted. The need to enhance the different factors existing in the contexts (environment) 

is highlighted, promoting accessibility. Thus, making the space of the Arts education school 

accessible, carrying out adaptations in the curriculum of the music Arts education 

programmes, and also promoting the use of assistive technology for learning music, we can 

assume that the child under study will be able to develop their musical skills (Moreno et al., 

2020). With the evidence referred so far, we now present our final reflections. 

 

Final comments 

All the work already done since the Short Training Workshop and the characterization of the child 

as well as the bibliographical research leads us to value the need of assistive technology adapted 

to the needs of each child, namely the child with Cerebral Palsy that triggered our study. 

It should be noted that there are different products and interfaces on the market so 

that people with different Special Needs or disabilities can play music from digital audio. But 

few of them allow the musical practice on acoustic instruments. People with Special Needs 



 70 

or disabilities who wish to make music, in most cases, are forced to adapt to existing 

systems, using support/technical aids products. Unfortunately, with reference to the cited 

authors, these technologies are not yet adapted to the needs of all people with limitations 

(Coton et al., 2014; Matossian & Gehlhaar, 2015; McPherson et al., 2019; Samuels, 2019; 

Sperandio, 2007; Thomann et al., 2017; Veytizou et al., 2013). 

No less important is the fact that supporting products or technologies are not enough, 

they need to be updated according to the needs of each child and constantly updated. 

Furthermore, it is important to enable both physical and human contexts to meet all needs. 

According to the results already obtained, it is necessary to train professionals related to 

the teaching of specialised music so that they are prepared for the challenges, which imply 

the inclusion of all in the music Arts education programmes: it is necessary to "get out of 

the box", to be open to new teaching strategies, to be open to new technologies and to 

collaborative work, in order to develop support products and technologies adapted to the 

profile of each child. This does not dispense with the need for human resource support for 

all the needs of children with Special Needs, including basic needs.  

Aware of the results obtained so far, and subsequently of our reflections, we finally 

want to state our future path. Following the methodology of action-research, the first cycle 

will be finalised by conducting interviews with parents and music professionals who work 

with children with motor limitations arising from consequent Cerebral Palsy analysis and 

evaluation. With the results obtained, the second cycle will start with the preparation of an 

Intensive Training Workshop for the music Arts education programmes teachers and the 

preparation of an Intervention Programme. 

Finally, we intend to develop the Intervention Programme in the music Arts education 

school of Conservatory of Music Calouste Gulbenkian, Aveiro. This includes the music 

teachers Intensive Training Workshop focused on the use of Technologies to enhance: 

x community learning, in an active and collaborative way,   

x responding to the needs of children with respect for their difficulties, and  

x stimulating the potential of children with Cerebral Palsy in order to transform the Arts 

education programmes into an inclusive education for children with Special Needs. 

We will use Content Analysis with the software webQDA, in all our research. Finally, it 

is important to note that this work is only a first approach to all research that we are 

conducting. The entire process of implementing the Intervention Programme will be 

evaluated, including the Intensive Training Workshop. The final results will be disseminated 

in different scientific journals and congresses with the support of the Research Center for 

Didactics and Technology in the Training of Trainers and my advisors.  
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