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musical technology offer, our goal is to develop health promoting 
technology, in a humanistic sense, that focus on peoples own 
abilities and resources, not their diagnosis and weaknesses.  

Drawing from the diverse therapy areas this technology should 
�H�Y�R�N�H the user’s positive feelings and vitality [5], [6], [14]–[20], 
give them possibilities to �H�[�S�U�H�V�V���W�K�H�P�V�H�O�Y�H�V in diverse ways and 
regulate their moods and feelings [25]–[27]. Further, they should 
offer the users challenges and possibilities to learn and �P�D�V�W�H�U 
over long time [5], [6], [25], but also to communicate, �S�D�U�W�L�F�L�S�D�W�H 
on �H�T�X�D�O�� �W�H�U�P�V to build and strengthen relations to other people 
and things [5], [6], [20], [27]. Coming from crafts and culturally 
oriented disciplines such as Music Composition and Industrial 
Design, we also want to emphasise the �F�X�O�W�X�U�D�O and �D�H�V�W�K�H�W�L�F 
aspects of the experience [6], [25], [1], [7], [12], [27]. We 
therefore use the term “multi-sensorial”, instead of “multi-
sensory” as the occupational therapist do. 

���� �0�(�7�+�2�'��
The basis for this paper is the five-year interdisciplinary research 
project RHYME (www.RHYME.no). The project goal has been to 
develop tangible musical interactive things (MSE), interactive 
multi-sensorial environments, for promoting health and life 
quality for children with special needs and their families [2], [1]. 
The project is interdisciplinary and a collaboration between the 

fields of Interaction Design Industrial Design, Universal Design, 
Music Therapy and Music and Health. 

The project encompasses four empirical studies (see “Generation” 
1-4 in Table 1) and three successive and iterative generations of 
interactive multi-sensorial things (see “MSE” in Table 1) based on 
participatory action research methods. Its user-oriented research 
approach includes the users' influence on the development of the 
prototypes in the project, together with the inter-disciplinary team. 
Six families and their care persons have volunteered to participate 
over 5 years. The children with disabilities in these families range 
from seven to fifteen years old, and vary considerably in terms of 
behavioral style, diagnosis and resources. All tests were video 
recorded and observed by the inter-disciplinary research group, 
teachers and close care-givers during the user tests. Every test 
period included four actions; We changed the prototypes and 
setup, from action to action based on the observation, interviews 
and inter-disciplinary discussion during the test periods. The 
video and interviews were afterwards thoroughly analysed by the 
health-oriented researchers in the project [14]–[20].  

Table 1. below shows an outline of the RHYME project regarding 
the main multi-sensory environment (MSE) developed within 
each Generation (1-4), the �W�H�F�K�Q�R�O�R�J�\ used in each generation, the 
�G�D�W�D���F�R�O�O�H�F�W�H�G in each action and some �P�D�L�Q���I�L�Q�G�L�Q�J�V.  
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����music tunes 

MiniMac,  
Atmel (wireless modules)  
�,���� Bend Sensors, Microphone 
�2�� Speakers, LED, Projector 
SuperCollider 
Jitter (Dynamic Graphics) 

Video observations of use, 
Questionnaire, Focus Group 
discussion, Inter-
disciplinary reflections 
formulation of goals for 
next generation 

��  Open to many actions, 
relations and roles 
Microphone input important 

�·��Too hard to access 
sensors for some, Need 
direct response at 
interaction the place 
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(2012) 
 

�� fixed 
dynamic 
soundscape 

MiniMac, Arduino Mega,  
�,��  Bend, Touch and  Move Sensors, 
Microphone, WebCam 
�2�� Speakers, LED, 
Vibrator/Transducer, Pico Projector 
SuperCollider, Processing 

Research-by-design 
User-Centered Design, 
Video observations of use, 
Questionnaire, Focus Group 
discussions, Inter-
disciplinary reflections 
formulation of goals for 
next generation 

��  Many ways to express 
one-self, act, master over 
time, build social relations. 
Vibration, base important. 
�·��Too heavy and big, and 
hard to hold for some  
Too hot and problematic 
with Pico Projector 

�������0�R�E�L�O�H��
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(2013) 
 
 
 
 
�� music tunes 

iPod + J Device (our own designed 
breakout board) 
�,��  Bend and Touch Sensors, RFID-
Reader  
�2�� Speakers, LED,  
 
Pure Data,  
Arduino (software) 

Research-by-design  
User-Centered Design, 
Video observations of use, 
Questionnaire, Focus Group 
discussions, Inter-
disciplinary reflections 
formulation of goals for 
next generation 

��  RFID selection of music, 
lightweight, wireless, evoke 
feelings and motivate to 
explore, play with different 
sounds and objects  

�·��Users��lack microphone 
possibilities and visual 
projection-based stimulation 
and experiences 
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������tunes  
(user wish) 

Wired (MiniMac), iPad  
Wireless (BeagleBoneBlack)  
�,��  Bend, Touch and Move Sensors, 
WebCam, Microphone, RFID-
Reader 
�2�� Speakers, LED, Back Projection 
SuperCollider, Twitter, HTML 

Research-by-design  
User-Centered Design, 
Video observations of use, 
Questionnaire, Inter-
disciplinary reflections 
formulation of goals for 
future generation 

��  Many ways to play, re-
gulate feelings, express one-
self, act, master and build 
social relations over time.  
�·��Some user groups need 
longer tunes and daily, 
rituals. Need washable and 
lighter textile solutions 
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