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ABSTRACT 

The purpose of this study was to examine the effect of background music and song texts to teach 

emotional understanding to children with autism. Participants were 12 students (mean age 11.5 

years) with a primary diagnosis of autism who were attending schools in Japan. Each participant 

was taught four emotions to decode and encode: happiness, sadness, anger, and fear by the 

counterbalanced treatment-order. The treatment consisted of the four conditions: (1) no contact 

control (NCC)�no purposeful teaching of the selected emotion, (2) contact control (CC)�

teaching the selected emotion using verbal instructions alone, (3) background music (BM)�

teaching the selected emotion by verbal instructions with background music representing the 

emotion, and (4) singing songs (SS)�teaching the selected emotion by singing specially 

composed songs about the emotion. Participants were given a pretest and a posttest and received 

eight individual sessions between the pre- and posttests. Specific research questions were: (1) 

which of the four conditions (NCC, CC, BM, and SS) is the most effective in improving 

participants� understanding of the four selected emotions?; (2) the understanding of which 

emotion (happiness, sadness, anger, and fear) will be most improved by the intervention 

conditions?; (3) which receptive or expressive skill of emotional understanding will be most 

improved by the intervention conditions? The results indicated that all participants improved 

significantly in their understanding of the four selected emotions. All condition interventions 

resulted in significant improvements in participants� emotional understanding, though 

background music resulted in the greatest improvements. Understanding of the emotions of 

sadness, fear, and anger improved significantly more than the understanding of happiness. 

Participants� decoding skills were more improved by the intervention conditions than their 

encoding skills. These findings suggest that background music and song texts can be effective 

tools to increase emotional understanding in children with autism, which is crucial to their social 

interactions. 
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CHAPTER I 

INTRODUCTION 

 

Autism is a complex developmental disorder that typically appears during the first three 

years of life and is the result of a neurological disorder that affects the normal functioning of the 

brain (Autism Society of America, 2006). According to the Diagnostic and Statistical Manual of 

Mental Disorders (4
th

ed.), autism is characterized by three primary areas: (1) qualitative 

impairments in social interaction, (2) qualitative impairments in communication, and (3) 

restricted repetitive and stereotyped patterns of behavior, interests, and activities. Children with 

autism often exhibit behaviors that impair their social interactions, particularly interactions with 

peers. Such children also often have difficulties in using nonverbal behaviors to regulate social 

interaction and communication. Lack of social or emotional reciprocity is due to their limited 

social and emotional understanding (American Psychiatric Association, 2000; Hobson, 1993).  

The U.S. Department of Education (2006) announced that more than 78,000 students 

with autism received services under the Individuals with Disabilities Education Act (IDEA) 

during the 2000-2001 school year. Less than 1 percent of the general population aged 6 through 

21 receives special education and related services for autism; however, the percentage has 

steadily increased from 0.03 percent in 1992 to 0.18 percent in 2002.  States frequently report 

that this rise is because of the increased awareness and diagnosis of autism as Autism Spectrum 

Disorders (ASD), also known as Pervasive Developmental Disorders (PDD). Autism Spectrum 

Disorders are like autism, but do not meet all of the same diagnostic criteria for autism, including 

Asperger�s Disorder, Rett�s Disorder, Childhood Disintegrative Disorder, and Pervasive 

Developmental Disorder Not Otherwise Specified. Autism Spectrum Disorders affect each 

individual differently and to varying degrees of severity. Recent research has shown that children 

with Asperger�s Disorders or high-functioning autism also have difficulties in social and 

emotional understanding even though they have normal intelligence, therefore, research has 

centered on improving their emotional understanding (Bauminger, 2002; Silver & Oakes, 2001; 

Golan & Baron-Cohen, 2006).                                                                                                         



2 

Emotional Understanding in Children with Autism 

Emotional understanding involves the ability to recognize others� emotions and express 

one�s emotions, using situational and expressive cues (Saarni, 1999). Children with autism have 

impairments in multiple nonverbal behaviors related to emotional understanding. Typical 

nonverbal behaviors of children with autism are inconsistent eye contact, a lack of 

communicative gestures, or the absence of socially directed smiles. Children with autism do not 

display emotions in an appropriate manner, and consequently, social interactions are likely to be 

limited. Appropriate affective encoding skills are important to interpersonal functioning because 

emotional expressions function as conditioned reinforcement for social approaches. Meanwhile, 

children with autism often fail to recognize the nonverbal behaviors displayed by others, hence, 

they often lack the interest and skills needed to respond effectively to others� social or emotional 

behaviors (McGee & Morrier, 2003).   

As a result of difficulties in social and emotional understanding, children with autism 

are caught in a vicious circle of social isolation (Bauminger, 2002). During social interaction 

with peers, children with autism spend less time interacting and more time engaged in 

purposeless solitary play or engaged in no activity. They generally maintain a greater physical 

distance from their peers than do typical developing children. They interact less cooperatively 

and do less sharing than their peers (Lord & Magill-Evans, 1995; Sigman & Ruskin, 1999). 

Wing and Gould (1979) distinguish three types of social impairment: social aloofness, passive 

interaction, and active-but-odd interaction. Children with autism have few friendships and do not 

know how to adequately interact with their peers (Hobson 1993).  

Pearson et al. (2006) found that children with autism are at high risk for psychological 

problems such as depression. Difficulties in social or emotional reciprocity often cause 

frustration, ultimately leading to aggressive or self-injurious behaviors that threaten their safety 

and the safety of others (Autism Society of America, 2006). In addition, mothers of children with 

autism endure more depression and stress in comparison to mothers of children without autism. 

Mothers of children with autism are often isolated because they are reluctant to take their 

children out in public. Their reluctance is due to their children�s frequent inappropriate social 
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behaviors. These children�s aloofness and avoidance of attempts at affection also increase their 

mothers� stress (Autism Society of America, 2006; Weiss, 2002). To improve social skills, 

children with autism need interactive training in a variety of settings such as the home, the 

school, and the community (Adamek & Darrow, 2005; Jordan & Powell, 1995).   

Teaching Emotional Understanding to Children with Autism 

Researchers have found that emotions can be taught and that social and emotional 

understanding can be improved as an outcome of training (Bauminger, 2002; Bölte et al., 2002; 

Golan & Baron-Cohen, 2006; Hadwin, Baron-Cohen, Howlin, & Hill, 1996; Silver & Oakes, 

2001). Because the face is central in both the expression and communication of emotion, most of 

the studies have focused on the face to examine emotional understanding in children with autism 

(Ekman & Friesen, 1971). Hadwin et al. (1996) demonstrated approaches to teaching emotional 

recognition to children with autism using facial photographs, facial schematic drawings, and 

cartoons. Gena, Couloura, and Kymissis (2005) taught contextually appropriate emotional 

expressions to preschool children with autism using live and video modeling. A wide range of 

techniques including computer-interventions has been developed for teaching emotional 

understanding (Bölte et al., 2002; Golan & Baron-Cohen, 2006; Silver & Oakes, 2001).  These 

results have shown positive effect on improving emotional understanding in children with autism 

(Bölte et al., 2002; Gena et al., 2005; Hadwin et al., 1996; Silver & Oakes, 2001).   

Specific strategies can encourage children with autism to improve and generalize their 

emotional understanding (Attwood, 2000; Howlin, Baron-Cohen, & Hadwin, 1999; McConnell, 

2002; Silver & Oakes, 2001). Since children with autism have difficulties in dealing with 

change, naturalistic settings such as classrooms and homes�with peers and adults as interactive 

partners, are advised for practicing new social skills. Predictable procedures are more helpful 

than novel ones because they result in less confusion for the child with autism. Repetition is 

another important factor in working with children who have autism. Teaching interventions 

usually involve feedback and repetition�which allows the child to predict what will happen. 

Howlin et al. (1999) emphasized making learning enjoyable by using multiple interventions. 

Music can be one intervention to enhance emotional understanding in children with autism. 
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Music and Emotions  

Music can elicit emotions in the listener (Sloboda, 1991). Research has shown that the 

basic emotions of happiness, sadness, fear, and anger in music are communicated quite 

consistently to listeners (Gabrielsson & Juslin, 1996; Hevner, 1936; Rigg, 1964; Wedin, 1972). 

Musical cues that facilitate emotional responses are embedded in music�s tempo, sound level, 

timing, intonation, articulation, timbre, vibrato, tone attacks, tone decays, and pauses (Juslin, 

2000). Individual cultural learning, musical training, life experiences, personality, and so on also 

contribute to one�s emotional responses to music (Abeles & Chung, 1999; Balkwill, Thompson, 

& Matsunaga, 2004; Bigand, Vieillard, Madurell, Marozeau, & Dacquet, 2005; Juslin, 2000; 

Rigg, 1964). 

Researchers have investigated the development of emotional responses to music in 

children (Gregory, Worrall, & Sarge, 1996; Kratus, 1993; Nawrot, 2003; Trehub, 2003). Even 

children as young as 4 years of age can interpret discrete emotions by matching music to facial 

expressions (Nawrot, 2003). Emotional responses to musical experiences are a part of the 

neurological processes in the brain. Neurological studies have shown that, in listeners who are 

non-musicians, music elicits emotions and activates neuronal networks of limbic and paralimbic 

structures that are highly involved in emotional experiences (Brown, Martinez, & Parsons, 2004; 

Koelsch, Fritz, Cramon, Müller, & Friederici, 2006). Also, Peretz and Zatorre (2005) suggest 

that music explores the extent of brain plasticity. The system for the analysis of emotional 

expression in music is neurally isolable and may not directly access limbic structures. In fact, 

children with autism show no deficits in processing emotions in music (Heaton, Hermelin, & 

Pring, 1999) despite deficits in the limbic system (Wang, Dapretto, Hariri, Sigman, & 

Bookheimer, 2004). 

Music and Children with Autism   

Research indicates that children with autism demonstrate unusual sensitivity and 

attention to music (Bettison, 1996; Brown, 1994; Brownell, 2002; Thaut, 1987). Thaut (1999) 

draws three conclusions regarding the musical responses of individuals with autism:  
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1. Many autistic children perform unusually well in musical areas in comparison with 

most other areas of their behaviors, as well as in comparison with many normal 

children. 

2. Many autistic children respond more frequently and appropriately to music than to 

other auditory stimuli. 

3. Little is known about the reasons for the musical responsiveness of autistic 

children. However, the most promising explanation may lie in the knowledge of 

brain dysfunction and perceptual processes of autistic children. (p. 171) 

Music has been shown to have the potential to address the specific needs and abilities of children 

with autism. Various treatment techniques are associated with music therapy, including the use 

of background music to increase positive behaviors and songs to convey pertinent information 

(Bettison, 1996; Brownell, 2002; Thaut, 1999).  

Rationale and Statement of Purpose 

Emotional understanding in children with autism is crucial to their social interactions 

(Hobson 1993). Researchers have found that emotional understanding can be taught to children 

with autism applying various media and strategies (Bauminger, 2002; Bölte et al., 2002; Golan & 

Baron-Cohen, 2006; Hadwin et al., 1996; Silver & Oakes, 2001). Also, recent research has 

shown that music can influence the behavior of children with autism (Kaplan & Steele, 2005; 

Thaut, 2005; Whipple, 2004). Pleasurable responses to music can play an important role in 

behavioral organization, behavioral change, and learning (Thaut, 2005). Based on the research 

literature, it seems possible that children with autism can learn to discriminate emotions by 

matching music to visual depictions of emotions, and that appropriate social skills in response to 

emotions can be learned through songs and musical interactions (Thaut, 1999). However, the use 

of background music and song texts to teach emotional understanding to children with autism 

has not been specifically examined. Therefore, the purpose of this study was to investigate the 

effect of background music and song texts on the abilities of children with autism to decode and 

encode selected emotions. 
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CHAPTER II 

REVIEW OF LITERATURE 

 

The areas of research covered in the review of literature are: emotional understanding in 

children with autism, the relationship between music and emotions, and the use of music to 

improve emotional understanding in children with autism. A number of cognitive, behavioral, 

and neurological studies have addressed emotional understanding in children with autism (Bölte 

et al., 2002; Golan & Baron-Cohen, 2006; Hadwin, Baron-Cohen, Howlin, & Hill, 1996; Silver 

& Oakes, 2001). However, the effects of background music and song texts on teaching emotional 

understanding to this population have not yet been examined. This literature review will provide 

a framework for the current study by exploring the use of background music and the functions of 

song texts to teach selected behaviors which may be used to enhance emotional understanding 

and musical sensitivity in children who have autism. 

Autism   

There are three major cognitive theories that are currently used to explain the core signs 

and symptoms of autism: �theory of mind deficit,� �weak central coherence,� and �executive 

dysfunction.� �Theory of mind deficit,� also called �mind-blindness� or �mentalizing failure,� 

claims that children with autism are impaired in the normal process of empathy. Empathy 

involves cognitive abilities to recognize another�s emotions and to express appropriate emotions 

in responses. �Weak central coherence� refers to an abnormal information-processing style, 

specifically the tendency to focus on the local rather than global aspects of an object of interest. 

�Executive dysfunction� explains strong repetitive behavior, a strong desire for routine, and a 

need for sameness (Baron-Cohen, 2004; Hill & Frith, 2004).   

The aforementioned cognitive theories have provided a crucial interface between brain 

and behaviors (Hill & Frith, 2004). The neurological studies using functional magnetic resonance 

imaging (fMRI) and positron emission tomography (PET) permit direct study of brain structure 
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and function. These neurological assessments have advanced the understanding of the 

relationship between brain functions and behaviors of individuals with autism (Adolphs, Sears, 

& Piven, 2001; Bölte et al., 2006; Critchley et al., 2000; Hadjikhani, Joseph, Snyder, & Tager-

Flusberg, 2006; Wang, Dapretto, Hariri, Sigman, & Bookheimer, 2004). The neuroimagining 

studies have found abnormalities in many brain areas, which include the cerebellum, the brain 

stem, frontal lobes, parietal lobes, and limbic system. These abnormalities are associated with a 

narrow spatial focus of attention, sensory problems, and abnormal emotional responses in 

persons with autism (Baron-Cohen, 2004).  

Emotional Understanding in Children with Autism 

Emotional understanding is categorized as one difficulty under the �theory of mind 

deficit� in children with autism (Hadwin et al., 1996). The first physician who described autism, 

Kanner (1943), mentioned that one of the most prominent characteristics of individuals with 

autism appears to be their inability to share emotions with others. Hobson (1993) stressed the 

importance of emotional understanding to social development. Researchers have found that 

children with autism have specific impairments in the perception and production of bodily 

emotional expressions (Hobson, 1986; Snow, Hertzig, & Shapiro, 1987). To reveal how children 

with autism misperceive others� emotions, researchers have investigated their recognition of 

facial emotional expressions (Celani, Battacchi, & Arcidiacono, 1999; Deruelle, Rondan, Gepner, 

& Tardif, 2004; Hobson, 1986).  

Hobson (1986) investigated the ability of children with autism to recognize facial 

emotion by choosing hand drawn and photographed facial expressions to match four emotional 

states: happy, unhappy, angry, and afraid. The children with autism were remarkably impaired in 

matching the appropriate emotional faces to videotaped gestures, vocalizations and contexts, 

although they were adept in choosing drawings of non-personal objects such as a car, a train, a 

bird, and a dog to correspond with videotaped cues. Hobson asserted that the perceptual 

difficulties of children with autism are specifically related to reading others� faces. The study of 

Celani et al. (1999) supported this argument and suggested that children with autism have more 
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difficulties in evaluation of facial expressions than in facial identification and in evaluation of 

emotional situations where no persons are represented.  

Deruelle et al. (2004) investigated abnormal face-processing strategies in children with 

autism in two experiments. The first experiment revealed that children with autism can identify 

individuals by their faces, but were deficient in recognizing: emotions portrayed on faces, faces� 

gender, faces� gaze direction, and the shape of lips on faces�such as shapes of �a,� �o,� and �i.� 

In the second experiment, children with autism showed better performance on identifying 

specific facial features, rather than global configurations of faces, indicating visual face 

processing peculiarities in this population. Klin, Jones, Schultz, Volkmar, and Cohen (2002) 

found that when viewing naturalistic social situations, individuals with autism demonstrated 

abnormal patterns; they reduced salience of eyes and increased salience of mouths, bodies, and 

objects. Rutherford and McIntosh (2007) also found that individuals with autism were more 

likely to accept the most exaggerated facial expression as a realistic representation than do 

typical individuals who presume the most exaggerated facial expression to be grotesque and 

unnatural. According to the results, the researchers suggested that individuals with autism 

perceive faces in terms of specific features, in contrast to an emotional gestalt used by typically 

developing individuals. Schultz et al. (2000) deduced that individuals with autism process faces 

like objects by using feature-based strategies. A child�s ability to process information seems to 

benefit from age and practice. These researchers� work indicates that individuals with autism 

have a specific deficit in visual processing of faces.  

Neurological studies have recently confirmed abnormal facial emotion processing in 

specific parts of the brain of individuals with autism (Adolphs et al., 2001; Bölte et al., 2006; 

Critchley et al., 2000; Pelphrey, Morris, McCarthy, & LaBar, 2007). Wang et al. (2004) first 

examined neurological impairments in processing facial emotion in children with autism. In their 

study, children with autism showed less activity than typically developing children in the 

fusiform gyrus of the brain. One function of this area of the brain is face and body recognition. 

This area is reliably activated when looking at faces as opposed to objects. The children with 

autism also showed less activity in the amygdala�considered a part of the limbic system in the 
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brain. The amygdala is important for recognition of certain emotions such as fear from facial 

expressions, and it is also important for making more complex social judgments about faces. 

Recent findings have shown that damage of the amygdala may actually cause profound 

impairments affecting the recognition of not only fear, but also multiple negative basic emotions 

such as anger, sadness, and disgust (Adolphs & Tranel, 2004; Anderson, Spencer, Fulbright, & 

Phelps, 2000; Schmolck & Squire, 2001). Ashwin, Chapman, Colle, and Baron-Cohen (2006) 

investigated basic emotion recognition from photographs in male adults with autism and without 

autism as a test of the amygdala damage. The results demonstrated difficulties in recognizing 

negative emotions of fear, disgust, anger and sadness in people with autism but no differences 

for any of the non-negative expressions of happiness, surprise, and neutrality between people 

with and without autism. Adolphs et al. (2001) suggested that abnormalities of the limbic system 

such as amygdala might contribute to an impaired ability to link visual perception of socially and 

emotionally relevant stimuli with social knowledge and behaviors. These findings suggest that 

children with autism recruit different neural networks and rely on different strategies than typical 

developing children when processing facial emotions (Wang et al., 2004).  

Children with autism appear to show deficits not only in facial emotional recognition, 

but also in facial emotional expression (Hobson, 1986). Researchers have found that when 

interacting with others, children with autism are observed to display more flat or neutral affect 

and less positive affect than children without autism. Moreover, children with autism display a 

variety of expressions not displayed by other children such as incongruent emotional blends. 

They often show positive affect in unrelated situations and while playing alone. They are much 

less likely to display the expected match between situations and emotional expressions. Children 

with autism also show deficits in determining the appropriate timing and use of expression 

(Bieberich & Morgan, 1998; Snow et al., 1987; Yirmiya, Kasari, Sigman, & Mundy, 1989; 

McGee & Morrier, 2003). Bieberich and Morgan (1998) suggested that self-regulation may be 

one missing mechanism underlying these deficient skills in children with autism.  

Cognitive and neurological researchers have found that the cerebellum is associated 

with deficits in social and emotional behaviors, selective attention, executive dysfunction, and 
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obsessions (Schmahmann & Sherman, 1998). Parietal lobe damage also causes inattention to and 

neglect of social and behavioral cues (Bryson, Wainwright-Sharp, & Smith, 1990). According to 

neurological irregularities of the cerebellum and parietal lobes, Courchesne (1995) has proposed 

that individuals with autism demonstrate deficits in self-regulation of three attention operations: 

orienting, shifting, and distributing attention to, between, and across locations of potential 

importance. These functions are needed to apprehend and engage in everyday nonsocial and 

social situations. The abnormalities in children with autism are also explained within a 

developmental perspective in the �theory of mind� concept (Hill & Frith, 2004).  

The �theory of mind deficit� insists that children with autism exhibit serious delay in the 

development of empathy (Happe, 1995; Howlin, Baron-Cohen, & Hadwin, 1999; Peterson, 

Wellman, & Liu; 2005). According to the �theory of mind,� empathy as the ability to understand 

others� emotions, desires or beliefs, and the ability to use this information to interpret and predict 

the behaviors, normally develops from 3 to 4 years of age. Even young infants discriminate 

facial expressions of happiness, sadness, anger, and fear. By 3 years of age, children can predict 

how situations affect emotions and by 4 years of age, children can take into account both others� 

desires and beliefs in predicting their emotions (Howlin et al., 1999). Happe (1995) examined the 

role of age and verbal ability in �theory of mind� tasks and found that the children with autism in 

their study succeeded in �theory of mind� tasks at approximately twice the age as children 

without autism. The researchers suggested that children with autism probably use different 

strategies for processing the tasks than do children without autism, and that the use of these 

different strategies does not produce empathy (Peterson et al., 2005). Dr. Grandin, who is 

recognized as the most accomplished and well-known adult with high functioning autism, wrote 

about learning empathy in her book, Thinking in Pictures: 

For me, the proper behavior during all social interactions had to be learned by 

intellect. I became more skilled at social interactions as I became more experienced. 

Throughout my life I have been helped by understanding teachers and mentors. People 

with autism desperately need guides to instruct and educate them so they will survive 

in the social jungle. (1996, p. 95) 
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Although social and emotional understanding normally develops spontaneously in childhood, 

children with autism need direct instruction to learn it.   

Teaching Emotional Understanding to Children with Autism 

Recent studies have focused on improving social and emotional understanding in 

children with autism (Bauminger, 2002; Bölte et al., 2002; Golan & Baron-Cohen, 2006; Hadwin 

et al., 1996; Silver & Oakes, 2001). Hadwin et al. (1996) demonstrated approaches to teach 

emotional understanding to children with autism using facial photographs, facial schematic 

drawings, and pictures. The approaches are divided into five levels:  (1) recognition of emotions 

from facial photographs, (2) recognition of emotions from facial schematic drawings, (3) 

identification of situation-based emotions from pictures, (4) identification of desire-based 

emotions from pictures, (5) identification of belief-based emotions from pictures. The level of 

each child was assessed, and then the child was taught sequentially the level not passed. Results 

of the teaching showed children with autism learned emotional understanding through 

improvement in these decoding skills and retained it after two months; however, teaching effects 

did not generalize to tasks in domains where the children received no teaching. 

When teaching emotional understanding to children with autism, certain strategies have 

been identified as successful (Hadwin et al., 1996; Howlin et al., 1999; McConnell, 2002). First, 

teaching situations should be as natural as possible and take into account the child�s normal 

environment, skills and interests. Natural environment includes classrooms and homes, with 

children and adults as interactive partners to prompt and support the child�s engagement. 

Environmental features should include schedule and activity structures that are predictable, 

preferred, and appropriate for the child. Teaching skills should be broken down into small steps 

with increasing complexity. In this way, complex skills are gradually acquired. The steps should 

mirror normal developmental sequences, which are an important guide to the sequence of skill 

acquisition. A broad range of methods, which include play, pictures, and games enhance the 

child�s interests and approximate the natural learning environment. Secondly, behaviors must be 

systematically reinforced at every stage of development. Positive reinforcements, such as praise 

or tokens, encourage the child�s learning and are important for successful acquisition. If the child 
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makes an error, the child is immediately prompted with the correct response. Errorless learning is 

needed to avoid making mistakes and misunderstandings, and to increase the speed of task 

acquisition. Finally, certain instructional principles can help children to generalize specific 

emotional concepts such as happiness. For example, one of the general principles of Hadwin et 

al.�s study was that something which excites children makes them happy, and thus, utilizing that 

principle can help them learn the emotional concept of happiness. The ability of children with 

autism to generalize what they learn is frequently limited; therefore, teaching for transfer and 

practicing transfers is more effective for children�s generalization than simple instruction 

(Hadwin et al., 1996; Howlin st al., 1999). 

Despite deficits in emotional understanding in children with autism, studies involving 

teaching emotional expressions to children with autism are scarce (Gena, Couloura, & Kymissis, 

2005). Gena et al. (2005) investigated the effects of video modeling and live modeling to 

improve the emotional expressions of preschoolers with autism. Children were taught three 

categories of facial and verbal expressions: sympathy, appreciation, and disapproval. The results 

demonstrated that both video modeling and live modeling treatments systematically increased 

appropriate emotional responding in all categories. Additionally, treatment effects generalized to 

untrained scenarios, other individuals, and were evident over time. During the intervention, 

children invariably required more time and practice to acquire appropriate facial displays than 

were required to develop appropriate verbal responses. The researchers suggested that adjusting 

one�s facial expression to match social demands is more difficult for children with autism than 

matching their verbal responses.  

In this study, Gena et al. (2005) also employed a natural environment, reinforcement, 

and prompting as teaching strategies to promote the generalization of appropriate emotional 

expressions. As a natural environment, the study took place at the participants� homes in the 

context of play activities, with familiar therapists and mothers participating. The scenarios, 

materials, and verbal responses varied according to each participant�s preferences, experiences, 

and verbal skills. In the video condition, peers who were matched to participants� gender and age 

provided appropriate modeling. Positive reinforcement in the form of verbal praise and tokens 
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was also delivered contingent upon appropriate emotional responses during treatment. As error 

correction, the therapist used verbal prompting with the therapist�s live modeling or the peer�s 

videotaped modeling. One of the successful generalization strategies was to use diverse scenarios 

and varied training exemplars. The use of novel stimulus conditions promoted the transfer of 

complex social skills. The researchers emphasized the necessity of early intervention to promote 

social interaction and thus prevent the social isolation of children with autism.  

Researchers have also explored the use of computer interventions to teach emotional 

understanding to individuals with autism (Bölte et al., 2002; Golan & Baron-Cohen, 2006; Silver 

& Oakes, 2001). The use of computer interventions for individuals with autism has several 

advantages. First, computer interventions can be structured such that they are predictable, 

consistent, and free from social demands, which individuals with autism often find stressful. 

Second, users can work at their own pace and level of understanding. Third, users can repeat 

computer programs over again until they achieve mastery. Fourth, computer interventions can 

motivate and maintain the interest of the user by providing personal choices and interesting 

visual effects. Computer applications provide the one-on-one instructions needed by children 

with autism (Golan & Baron-Cohen, 2006; Silver & Oakes, 2001). Additionally, computer 

interventions can use animation, sound and voice features. Golan and Baron-Cohen (2006) 

suggested that the more information available to individuals, the easier their understanding of 

emotions. Music can also be used as a type of media for teaching emotional understanding.  

Music has often been characterized as �the language of emotions� (Peretz, Gagnon, & Bouchard, 

1988, p. 112); therefore, it may be helpful as a tool for increasing emotional understanding in 

children with autism. 

Music and Emotions 

Music can elicit emotions in listeners (Sloboda, 1991). Emotions are short-lived 

psychological-physiological phenomena that represent an efficient adaptation to a changing 

environment; they reflect innate and learned influences (Levenson, 1994). Innate influences are 

found in the connections between emotional prototypes and corresponding reactions such as 

facial, vocal, or motor responses. Cultural learning influences are seen in feeling rules and 
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display rules. Ekman (1992, 1999) has identified anger, happiness, sadness, fear, surprise, and 

disgust as basic emotions that have distinct universal signals. Research has also shown that the 

basic emotions of happiness, sadness, anger, and fear in music are quite consistently 

communicated to listeners (Gabrielsson & Juslin, 1996; Hevner, 1936; Juslin, 2000; Rigg, 1964; 

Wedin, 1972).  

Researchers have focused on the idea that emotional response to music is strongly 

related to its musical structures. They have examined how musical cues affect listeners� emotions 

(Gabrielsson & Juslin, 1996; Hevner, 1936; Rigg, 1964; Sloboda, 1991; Wedin, 1972). Hevner 

(1936) studied the impact of tonality, rhythm, harmony, and the structure of the melody line by 

using an adjective list (p. 249). Hevner summarized that there is striking uniformity and 

consistency in the interpretations of musical emotions. The major mode of music is associated 

with happiness and the minor mode with sadness. Flowing rhythms versus firm rhythms are 

interpreted as happy. Complex dissonant harmonies are interpreted as sad while simple 

consonant harmonies are interpreted as happy. Ascending and descending melodies resulted in 

no clear associations.     

Rigg (1964) studied the effect of structural elements of music on emotional responses 

by using the Hevner�s adjective list. The researcher suggested that tempo is the most important 

feature in determining emotional responses to music; however, the emotional effect is also the 

result of total patterns. Rigg found that characteristics of music described as happiness are: 

accelerated tempo, ascending fourths in the melody, major mode, simple harmony, staccato notes, 

forte dynamics, and regular rhythms. He also found that characteristics of music described as 

sadness are: descending minor seconds in the melody, minor mode, legato phrasing, dissonance, 

irregular rhythms, low register, and slow tempo. 

Gabrielsson and Juslin (1996) investigated whether music performers can communicate 

specific emotions to listeners. The researchers summarized: (1) the performer�s expressive 

intention has a remarkable effect on responses, regardless of the instruments, melody, or 

performer; (2) performers are generally successful in communicating emotions to listeners; (3) 

certain emotions appear to be easier to communicate to listeners than other emotions. The 
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researchers also described various musical cues for the emotions of happiness, sadness, anger, 

fear, tenderness, and solemnity. The researchers implied that their findings were likely dependent 

on the instrument, musical style, performer, or listener.  

In Juslin�s study (2000), both performers and listeners associated (a) anger with fast 

tempo, very high sound level, legato articulation, small articulation variability, and a lot of high 

frequency energy in the spectrum; (b) sadness with slow tempo, low sound level, legato 

articulation, small articulation variability, and little high frequency energy in the spectrum; (c) 

happiness with fast tempo, high sound level, staccato articulation, much articulation variability, 

and intermediate amount of high frequency energy in the spectrum; and (d) fear with slow tempo, 

very low sound level, staccato articulation, much articulation variability, and little high 

frequency energy in the spectrum. Listeners attributed greater importance to tempo than 

performers did. Researchers conducting cross-cultural and developmental studies have 

investigated whether such emotional responses to music are innate or culturally learned (Balkwill, 

Thompson, & Matsunaga, 2004; Gregory & Varney, 1996). 

Gregory and Varney (1996) examined cross-cultural comparisons between European 

and Indian listeners. Participants listened to Western classical, Indian classical and New Age 

music. The researchers found that European and Indian listeners revealed many subtle 

differences in their emotional responses to the music. In general, reported adjectives for the 

different types of music rarely matched the intention of the composer. The researchers suggested 

that emotional responses to music are determined more by cultural influences than by the 

inherent qualities of the music.    

Balkwill et al. (2004) investigated Japanese listeners� recognition of emotions in 

Japanese, Western, and Hindustani music. Japanese listeners represent a particularly interesting 

population, because they are familiar with Western music but are also enculturated to Japanese 

music through children�s songs, traditional festival songs, and music accompanying government-

sponsored cultural events (Oku, 1995). However, Japanese listeners are not typically familiar 

with Hindustani music; therefore, allowing the researchers to assess their sensitivity to emotions 

in unfamiliar music.  They found that Japanese listeners were sensitive to the musical 
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expressions of anger, joy and sadness in music from all three cultures. The researchers 

hypothesized that recognition of emotion in music is associated with subjective recognition of 

acoustic cues of complexity, loudness, tempo, and timbre. However, acoustic cues do not always 

signify the same emotions across the three cultural music sets. For example, whereas anger in 

Western music is associated with increases in tempo, anger in Japanese and Hindustani music is 

associated with decreases in tempo. Such sources of ambiguity indicate that emotional cues 

involve the integration of multiple cues (Juslin, 2000). Emotion-specific acoustic cues can 

provide listeners with a general understanding of the composer�s intended emotion, and 

interpretation of these cues does not require familiarity with cultural-specific musical convention. 

The researchers concluded that listeners are sensitive to basic emotions such as happiness, 

sadness, and anger in familiar and unfamiliar music, and this sensitivity is associated with the 

perception of acoustic cues that transcend cultural boundaries. In order to identify consistencies 

in the interpretation of emotions from specified acoustic cues, researchers have studied the 

development of emotional responses to music from infants to older listeners (Gregory, Worrall, 

& Sarge, 1996; Kratus, 1993; Nawrot, 2003; Trehub, 2003). 

Infants, children and adults are sensitive to emotional information from a wide range of 

sources that include facial and vocal expressions and music. (Nawrot, 2003). Researchers have 

studied and concluded that basic emotions are universally recognized from facial expressions 

(Ekman & Friesen, 1971 & 1984; Izard, 1994). Izard (1994) argues that a limited set of emotions 

such as happiness, sadness, anger, and fear is incorporated in innate facial expressions. Research 

also indicates that listeners are able to identify emotions from vocal cues with above average 

accuracy (Banse & Scherer, 1996; Juslin & Laukka, 2003). The data suggest speakers� pitch, 

loudness, and speech rate varied with different emotions and with the intensity of the emotions. 

Because changes of specific facial muscles strongly affect acoustic characteristics, particularly 

those of vocalizations, the joint study of facial and vocal expression seems much more promising 

for identifying emotions (Banse & Scherer, 1996). Juslin and Laukka (2003) speculated that 

there is a close relationship between vocal and musical emotional expressions. Their findings 

indicate that the emotion-specific acoustic cues of basic emotions are mostly consistent in both 
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vocal and musical expressions, which presume a correspondence between emotion-specific 

physiological changes and vocal production. Juslin and Laukka suggested that the ability to 

recognize basic emotions from vocal and musical expressions develops in early childhood, 

perhaps even in infancy. Researchers have investigated when the emotional perception of music 

develops by having listeners match music to facial expressions (Gregory et al., 1996; Kratus, 

1993; Nawrot, 2003). They found that children develop abilities to recognize emotions from 

music by ages. 

Kratus (1993) conducted a developmental study of children�s interpretation of emotion 

in music by having them circle a happy or sad schematic face. The data revealed that all children 

between 6 and 12 years of age interpreted the emotion of a piece of music with a great degree of 

consistency. Distinctions between happiness and sadness are based largely on the rhythm and 

articulation of the excerpt. Therefore, music with high rhythmic activity and staccato articulation 

is interpreted as happy, and conversely, music with low rhythmic activity and legato is judged as 

sad.  

Gregoy et al. (1996) studied the development of emotional responses to music in 

children and compared them with adults� responses. Children from 3 to 4 and from 7 to 8 years 

of age listened to music and matched it with a happy or sad schematic face. Children from 7 to 8 

years of age recognized that the major mode relates to happiness and the minor mode to sadness 

just as adults did. However, children from 3 to 4 years of age did not show significant 

association between musical mode and emotional response. The results supported the idea of a 

learned association between modes and emotional responses to music. 

Nawrot (2003) conducted two studies to investigate the development of the perception 

of emotion in music. In the first study, preschoolers and adults matched music to facial 

photographs of expressing happiness, sadness, anger, fear and no expression. The children�s 

responses were similar to the adults. The results showed that children, as young as 4 years of age, 

could interpret basic emotions by matching music to facial expressions. In the second study, the 

researcher used music depicting happiness and sadness along with visual displays of happy and 

sad facial expressions to examine emotional responses in 5- to 9-month-old infants. Infants 
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preferred the affectively concordant happy display with music to the affectively concordant sad 

display with music. Nawrot found that infants were able to discriminate between happiness and 

sadness in the displays; thus, indicating their understanding of the emotional content of the music. 

From the results of these two studies, the researcher inferred that emotional perceptions of music 

might be due to innate perceptual predispositions together with learned associations that develop 

in childhood. The ability of infants to recognize emotional expressions is especially remarkable 

as it suggests a biological readiness for the discrimination of socially relevant signals. 

According to Levenson�s functional view on emotions, �emotions rapidly organize the 

responses of different biological system including facial expression, muscular tonus, voice, 

autonomic nervous system activity, and endocrine activity to produce a bodily milieu that is 

optimal for effective response� (1994, p. 123). The notion that music has biological foundations 

has only recently gained acceptance and has encouraged research in neurological studies on 

music processing (Brown, Martinez, & Parsons, 2004; Koelsch, Fritz, Cramon, Müller, & 

Friederici, 2006; Pretz, 2001; Peretz & Zatorre, 2005). Neuroscientists and psychologists have 

focused on the idea of music as a convenient window to the general functioning of the human 

brain. Neuropsychological observations have suggested that music might be distinct from other 

cognitive functions and is served by specialized neural networks. Due to infants� abilities to 

discriminate emotions from music, music then might pertain more to biology than to culture 

(Peretz, 2001).  

Biologically, a sound reaching the eardrum sets into motion a complex cascade of 

mechanical, chemical, and neural events in the cochlea, brain stem, midbrain nuclei, and cortex 

that results in a perception. Although musical sounds and all other sounds share most of the 

processing stages, music explores the nature and extent of brain plasticity and shows the music-

specific networks. Evidence points to a degree of functional segregation in the specific parts of 

the brain that are responsible for processing pitch information. Music fits well with the idea of a 

specialized cortical arrangement that is present and functional early in human development 

(Pretz, 2001; Peretz & Zatorre, 2005). �Music seems to serve needs that are so important to 

humans that their brain has dedicated some neural space to its processing� (Pretz, 2001, p. 163).   
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Brown et al. (2004) examined non-musicians� brain functioning during passive listening 

to unfamiliar instrumental music using the PET. The findings demonstrated that novel music 

elicits strongly positive feelings and limbic and paralimbic activations just as familiar favorites 

do. From these results then, the researchers suggested that there is a direct route for such pleasant 

responses to music, and that music serves as the initial basis for preference as well as the basis 

for multiple social uses of music, such as in film and television. Using fMRI, Koelsch et al. 

(2006) investigated non-musicians� neural activities associated with the processing of emotions 

elicited from pleasant and unpleasant music. Unpleasant music showed activation within an 

extensive neuronal networks of limbic and paralimbic structures. Those structures in response to 

unpleasant music showed clear increases of bold signals, but pleasant music resulted in decreases 

of bold signals. Results indicated that these neurological structures respond to both pleasant and 

unpleasant music, and that listening to music has the capacity to increase as well as to decrease 

neuronal activity in these structures. Activity changes were also measured in the aforementioned 

amygdala of the limbic structure; therefore, indicating that the role of the amygdala for 

processing negative emotions is not only in the visual processing of faces, but also in the 

auditory processing of music. It appears then that the amygdala plays a role in the processing of 

complex, meaningful auditory information with both negative and positive emotions.    

Peretz and Zatorre (2005) reviewed results of neurological studies and emphasized that 

music-specific networks for emotion can be isolated in the brain. Studies showed evidence that 

after brain damage, recognition of emotions in music can be spared while recognition of familiar 

and unfamiliar music is impaired (Peretz & Gagnon, 1999; Peretz et al., 1998). Researchers 

suggest that emotional recognition in music could be mediated by a common cortical relay such 

as mode and tempo�which convey the happy and sad emotions. In that case, emotional 

recognition may not have direct access to ordinary sub-cortical limbic structures. Peretz (2001) 

mentioned that individuals with autism are generally more apt in the area of music than in other 

domains such as language since 1 to 10% of individuals with autism might be considered 

musicians. These findings of previous studies encourage hypothesizing that children with autism 
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might employ specialized neural networks in processing musical emotions despite deficits in the 

limbic system, which is highly involved in typical emotional experiences.  

In order to better understand the relationship between music and emotions in children, 

Ziv and Goshen (2006) investigated the effect of background music on children�s interpretation 

of a story. Children from 5 to 6 years of age heard a story with happy, sad, or no background 

music. Happy music was based on major harmonies with fast rhythms and sad music was based 

on minor harmonies with slow rhythms. Children who heard the story with happy background 

music tended to interpret most scenes as well as the story as a whole, in a positive way, whereas, 

children who heard the story with sad background music perceived it as more sad. Results 

indicated a clear influence of the background music on children�s emotional interpretation of the 

story. The effect of happy music was stronger than that of sad music. These results are in line 

with the fact that children at this age are capable of associating musical forms with emotions. 

Heaton, Hermelin, and Pring (1999) examined whether children with autism could 

perceive emotions in music. Children with and without autism listened to major or minor musical 

excerpts and matched them with happy and sad schematic faces. Results showed that the children 

with autism could recognize emotional expression in music as well as children without autism. 

The results of Zig and Goshen�s and Heaton et al.�s studies imply that children with autism can 

interpret emotions in music, and can appropriately apply musical expressions of emotion to 

corresponding events. 

Music and Children with Autism  

The musical abilities and sensitivities of children with autism are frequently mentioned 

in the related literature. In the first description of children with autism, Kanner (1943) mentioned 

high musical abilities and an unusual ability to memorize and sing many songs. In 1953, Sherwin 

examined reactions to music of three children with autism. The researcher indicated that the 

children�s reactions consisted of  �a preoccupation and unusual absorption in music, a rote 

memory for melodies, a preference for singing over speech, a use of singing occasionally as a 

communicative means but more generally as an expression of an emotional state, and a response 

to music heard with rhythmical motions and easing of anxiety� (p. 831). Applebaum, Egel, 
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Koegel, and Imhoff (1979) tested typical children with reported musical ability and aged-

matched children with autism for their ability to imitate individual tones and series of tones 

delivered by voice, piano, and synthesizer. The children with autism performed as well as or 

better than the typical children on musical ratings of pitch, rhythm, and duration. These results of 

early studies (Applebaum et al., 1979; Sherwin, 1953) have indicated that children with autism 

may have high musical abilities. 

Since autism was first recognized, abnormal responses to sound have been mentioned as 

one of sensory problems in children with autism. Some children are hypersensitive to particular 

noises that are neither intrinsically threatening nor uncomfortably loud to a typical individual 

(Bettison, 1996; Grandin, 1996; O�Riordan & Passetti, 2006). Bettison (1996) examined the 

effects of auditory training on children with autism who exhibited severe distress in the presence 

of some sounds. The results indicated that when the children with autism listened to unmodified 

music and modified music with certain frequencies filtered out, they exhibited fewer abnormal 

responses to the music. After they received auditory training, verbal and performance IQ of the 

children with autism increased significantly and these improvements were maintained for 12 

months. These findings suggested that listening to music may have beneficial effects on sound 

sensitivities in children with autism.  

In the reviewing the literature on sensory processing difficulties of children with autism, 

it appears that these children are primarily visual learners (Grandin, 1996). Thaut (1987) 

compared the responses of children with and without autism to auditory stimuli (music) and 

visual stimuli (slides). The children with autism listened to music significantly longer than 

children without autism who watched the slides longer. The results indicated that children with 

autism have a significant auditory preference over children without autism.  O�Riordan and 

Passetti (2006) also found an auditory preference in their investigation that examined the abilities 

of children with autism to discriminate auditory and tactile stimuli. The results showed that the 

auditory discrimination skills of children with autism were superior to that of children without 

autism, but tactile discrimination was comparable in children with and without autism. 

O�Riordan and Passetti suggested from their own research and that of others that the enhanced 
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ability of children with autism to discriminate between stimuli extends from the visual to the 

auditory but not to the tactile modality. These studies (Bettison,1996; O�Riordan & Passetti, 

2006; Thaut, 1987) suggested that music can be a treatment tool for children with autism.  

As early as 1976, Purvis and Samet found that music could be a highly effective means 

for developing the social-emotional skills of children with autism. They provided music 

experiences to develop emotional understanding of children with autism through listening, 

playing, singing, moving, creating, and verbalizing. Brown (1994) provided four points to 

explain why music can be a vital therapeutic tool in working with individuals with autism: (1) 

because music contains the elements of fixed organization and creativity that are needed in 

dealing with the world, inherent structures and potential creativity in music can be used to 

develop in the person with autism more coherent and adaptable responses to other world 

structures; (2) because the elements of music are involved in developing social interaction from 

infancy and throughout life, these elements can be used to foster and develop social 

relationships; (3) because human beings have rhythm and pitch, there is musical potential for 

creating communication by putting body movements, vocal sounds such as crying or screaming, 

and emotional states into musical organization; (4) because of music�s direct relationship to 

emotions, music can provide access to a wide diversity of emotional qualities with a direct 

connection that can bypass cognitive processes (p. 18). It may be then that music used as therapy 

can help individuals with autism cognitively, socially, and emotionally, because music deeply 

connects with the physical functions, the processing of cognition, emotions, and social 

relationships (Brown, 1994). 

To further explain the effectiveness of music to teach emotional understanding to 

children with autism, Berger and Schneck (2003) defined six basic elements of music that induce 

emotions: rhythm, melody, harmony, dynamics, timbre, and form. According to Berger and 

Schneck�s description of these six elements of music, they claimed that well-paced rhythms 

provoke both verbal and physical motor responses and sensory organization. Children with 

autism who are exposed to rhythmic interventions improve attention, ability to stay on task or 

focus on cognitive information, and physical movements (Berger, 2002; Thaut, 2005). Melody, 
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with or without lyrics, is embedded emotions. The consecutive linking of high-frequency and 

low-frequency sounds captures the brain�s attention and goes well beyond words in expressing 

emotions (Berger, 2002). A melody can bring a corresponding desire to vocalize, which has 

significant implications for prompting language development, behavior modification, memory, 

cognition, and pleasure (Buday, 1995). Harmony supports and synergizes with the emotional 

context of a melody (Heaton et al., 1999). Consonant harmonies are generally interpreted as 

happy while dissonant harmonies are interpreted as sad (Hevner, 1936). Dynamics can mirror the 

intensity levels of physical functions, and thus possible corresponding emotions. As is the case of 

some individuals with autism, the auditory system is often excessively biased one way or the 

other�what is perceived as normal loudness (40-80 dB) may be interpreted as too loud or too 

soft (Bettison,1996; O�Riordan & Passetti, 2006). Timbre, quality of sound, can cause a complete 

reversal of physiological responses between comfortable and uncomfortable timbre stimuli. 

Some children with autism may have uncomfortable reactions to some timbres and has 

comfortable reactions to others. Music can provide timbral stimuli that may develop the auditory 

discrimination skills in children with autism; and thus, eventually allowing them to accept 

timbral discomfort (Bettison, 1996). Finally, form in music requires expanded attention and 

delayed gratification. Understanding form provides the opportunity to anticipate the end of a 

musical piece (Berger, 2002). To summarize, Berger and Schneck suggested that music used as 

therapy can succeed in stimulating a child�s functional adaptation. It may be then that these 

musical elements (rhythm, melody, harmony, dynamics, timbre, and form) can be used to teach 

emotions to children with autism in music therapy interventions. 

Music therapy has long been used with individuals who have autism. Alvin (1978) and 

Nordoff and Robbins (1965) developed a connection between music therapy and the needs of 

children with autism. They used improvisational music as a tool of nonverbal communication 

between the therapist and child. Snell (2002) claimed that music therapy can effectively used to 

help the diverse needs of students with autism in schools. Many music therapists today work 

with students who have autism in schools to enhance their educational services and increase their 

educational successes (Adamek & Darrow, 2005).  
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Music therapy is prescribed for a particular purpose and therapists use live and specially 

chosen music for reaching therapeutic goals (Brunk, 1999). According to an analysis of music 

therapy outcomes for individuals with autism, Kaplan and Steele (2005) found that 100% of the 

subjects met their first objectives in goal areas within a year or less of music therapy. Primary 

goal areas were ranked from language/communication, behavioral/psychosocial, cognitive, and 

musical to perceptual/motor. The goals in behavioral/psychosocial areas had the widest level of 

difficulty range. The most common session type was individual. The most frequently utilized 

interventions were interactive instrument playing, musical instrument instruction, and interactive 

singing. An activity-based session format was most frequently used. Data suggested that specific 

music therapy session types, interventions, and formats are effective with individuals with autism. 

Strikingly, 100% of parents and caregivers indicated that subjects generalized skills/responses 

acquired in music therapy to their non-music-therapy environment. 

Brunk (1999) outlined nine reasons that music therapy can be successful for children 

with autism: (1) music holds attention, (2) music structures time, (3) music is success-oriented, 

(4) music provides a safe place to practice social skills, (5) music makes repetition and 

memorization enjoyable, (6) music lets children control their environment, (7) music can create, 

or emphasize a routine, (8) music can reflect and adapt to each individual, (9) music is movable. 

By applying these musical benefits, music therapists design treatment for specific therapeutic 

goals. Thaut (1999) listed four main treatment areas for children with autism: (1) language 

development; (2) social and emotional development; (3) cognitive (pre-academic) concept 

development; and (4) sensory-motor development. For emotional development in music therapy, 

Thaut suggested that because children with autism tend to reject or ignore others� attempts at 

social interaction, music should be used as mediating contact between a therapist and a child, and 

then the child can build relationships and learn social and emotional responses and expressions 

through musical interaction. Activities that use nonverbal expressions, verbal labeling of 

emotions, or matching music with visual portraits of emotions may facilitate children�s 

emotional learning.  
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A number of studies provide supports for the use of background music and song texts 

with children who have autism. The effect of background music on the moods, emotions, and 

behaviors of both individuals and groups has been noted (Godeli, Santana, Souza, & Marquetti, 

1996; Hallam & Price, 1998; Hallam, Price, & Katsarou, 2002). Hallam and Price (1998) 

examined the effects of background music in the classroom on behaviors and performance in 

mathematical tasks of children with emotional and behavioral difficulties. There was significant 

improvement in behaviors and mathematical performance for all the children. The children 

decreased in aggression and rule breaking behaviors and improved in co-operation. The research 

indicated that background music of a calming nature appeared to be the most beneficial in 

improving participants� behaviors and performance. Instrumental music preferred over vocal 

music. Hallam et al. (2002) also found that the type of background music had distinctive effects 

on behaviors and performances. Calming music had positive effects on mathematics tasks, 

memory tasks, and pro-social behaviors in children. Unpleasant or aggressive music had negative 

effects on memory tasks and pro-social behaviors. The researchers suggested that the effects of 

music on task performances are mediated through arousal and mood rather than affecting 

cognition directly.  

Heaton et al. (1999) demonstrated that children with autism could recognize emotional 

expression in music as well as children without autism by matching major and minor mode 

music with happy and sad schematic faces. The researchers suggested that musical 

accompaniment increases harmonic information about melodies; and therefore, seems to enhance 

the recognition of emotions more than melodies alone. Ziv and Goshen (2006) found that 

children who heard a story with happy or sad music succeeded in understanding the emotional 

context of the story. It appears from these studies that emotional background music can be used 

to enhance emotions and to develop emotional understanding in children with autism. 

Boone and Cunningham (2001) investigated preschool children�s ability to express the 

emotions of music by moving a teddy bear. Performances of children dancing teddy bears to 

music were evaluated with positive facial expressions, force, rotation, shifts in movement pattern, 

tempo, and upward movement for four target emotions�happiness, sadness, anger, and fear. The 



26 

results indicated that children as young as 4 and 5 years of age were able to express emotions in 

music through expressive movement. It suggested that children were able to decode emotions in 

music and also were able to encode the emotions in movements.  The findings suggest that 

background music may enhance abilities of children with autism to decode and encode emotions.  

Concerning song texts, Blackstock (1978) found the study showed that children with 

autism prefer sung versions of songs rather than spoken versions. Buday (1995) explored the use 

of songs by children with autism as a strategy to promote memory of manual signs. The results 

indicated that songs had a positive effect on the number of signs which the children were able to 

correctly imitate and memorize. Buday suggested three influential aspects of music. First, music 

enables a child to focus more intently on on-task behaviors by reducing boredom. Second, music 

helps a child to recall when important information is paired to a simple pattern of sound. Third, 

music makes a more enjoyable learning situation for many children.   

Kaplan and Steele (2005) mentioned that interactive singing and playing promote social 

interaction or communication between the therapist and child. Musical Interaction Therapy 

(MIT) refers to the use of live music synchronized to adult-child interactions. MIT helps children 

with autism anticipate their partner�s actions on the basis of music synchronized to those actions. 

It offers preverbal interactions fostering interpersonal contact, join attention, and understanding 

(Wimpory, Chadwick, & Nash, 1995). Wimpory et al. (1995) explored the effects of MIT using 

improvisational techniques on the social development of a child with autism. The results 

indicated that MIT improved in the child�s use of social acknowledgement, eye contact, and 

initiations of interactive involvement. A two-year follow-up confirmed that these positive 

changes were maintained. Although this study employed improvisational techniques, the study 

indicated that interactive singing of song texts may also improve social skills of children with 

autism.   

One of the recommended strategies for improving social skills is the use of visually 

illustrating �social stories� (Attwood, 2000). �Social stories� are written providing significant 

social cues and appropriate responses associated with a particular social situation. The �social 

stories� are used for modifying problematic behaviors of children with autism (Gray, 1998). To 
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help children recognize the overall patterns in social situations, �social stories� provide specific 

information: what people in a given situation do, think, or feel; the identification of significant 

social cues and their meaning; and what to do or say in those specific situations (Attwood, 2000). 

Brownell (2002) adapted �social stories� to music and successfully modified target behaviors of 

children with autism. The researcher suggested that the musical adaptation is effective and that 

the spontaneous recall of musical information is the most important benefit of musically adapting 

�social stories.� Pasiali (2004) also investigated the effect of prescriptive therapeutic songs on 

prompting social skills acquisition in children with autism. The intervention was different from 

Brownell�s study in that Pasiali adapted the lyrics to the tune of a favorite song of the child 

instead of composing a song. The results indicated that prescriptive therapeutic songs also 

conveyed pertinent information regarding a social situation and appropriate responses. Pasiali 

suggested that children with autism tend to follow directions imbedded in song lyrics. These 

studies (Brownell, 2002; Buday, 1995; Pasiali, 2004; Wimpory et al., 1995) indicated that 

interactive singing of song texts on emotions can help participants with autism remember some 

of the complicated �rules� of social and emotional interactions. 

These studies support the possibilities for employing background music and song texts 

in teaching emotional understanding to children with autism. Children with autism may apply 

emotional background music to emotional understanding, and may improve emotional decoding 

and encoding skills through interactive singing and the use of song texts. Teaching emotional 

understanding to children with autism benefits their social and emotional interactions with peers 

and families. Moreover, developing new methods of teaching may further expand and deepen 

emotional understanding in children with autism (McConnell, 2002). 

Rationale for Study 

This study addresses an omission that exists in the research literature in regard to 

children with autism. Studies of utilizing music therapy interventions to teach emotional 

understanding to children with autism are lacking, though since successful music therapy 

interventions have been employed with children who have autism (Brown, 1994; Brownell, 

2002; Brunk, 1999; Buday, 1995; Kaplan &Steele, 2005; Thaut, 1999). Researchers have 
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conducted studies to develop emotional understanding in children with autism utilizing various 

media; however, no studies have combined existent methods for teaching emotional 

understanding with music interventions�specifically background music and song texts 

(Bauminger, 2002; Bölte et al., 2002; Golan & Baron-Cohen, 2006; Hadwin et al., 1996; Silver 

& Oakes, 2001). Since previous studies have shown that background music influences children�s 

emotional interpretation of a story (Ziv & Goshen, 2006), and that children with autism are able 

to recognize emotional expression in music (Heaton et al., 1999), the present study was designed 

to determine whether children with autism will apply their emotional interpretation of 

background music to emotional understanding. Also, since song text has been found to enhance 

children�s appropriate social skills in response to emotions (Brownell, 2002; Pasiali, 2004; Thaut, 

1999), the present study was designed to determine whether song text will help children with 

autism decode and encode emotions. The present study employs the use of background music to 

interpret emotions and the use of song texts to enhance to emotional understanding in children 

with autism. 

Research Questions 

 1. Which of the four conditions (NCC, CC, BM, and SS) is the most effective in 

improving participants� understanding of the four selected emotions? 

 2. The understanding of which emotion (happiness, sadness, anger, and fear) will be 

most improved by the intervention conditions?  

 3. Which receptive or expressive skill of emotional understanding will be most 

improved by the intervention conditions? 

(1) Recognition of emotions from facial photographs 

(2) Recognition of emotions from schematic drawings  

(3) Identification of emotions in contextual situations from pictures 

(4)  Expression of emotions
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CHAPTER III 

METHOD 

 

Participants 

Participants were 12 students with a primary diagnosis of autism who were attending 

schools in a northern city of Osaka Prefecture, Japan. Criteria for participation were that children 

be within the ages of 9 and 15, and have difficulty in decoding and encoding nonverbal 

expressions of emotion. Participants were recruited from a weekly community activity that 

involved parents of children with autism. For the purpose of counterbalancing the treatment 

order, participants were randomly assigned to one of four groups. Participant demographic data 

(gender and age) of the four groups are reported in Table 1. The counterbalanced treatment order 

for each group appears in Table 2. 

Table 1 

Participants Demographic Data 

 Participant Gender Age Mean 

Group 1 1 F 13  

 2 M 13 11.7 

 3 M 9  

Group 2 4 M 13  

 5 M 11 11 

 6 F 9  

Group 3 7 M 13  

 8 F 12 11.3 

 9 M 9  

Group 4 10 M 15  

 11 F 12 12 

 12 M 9  
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Procedures 

All groups were taught four emotions: happiness, sadness, anger, and fear in one of the 

four treatment-order groups found in Table 2.  The two treatment and two control conditions 

were: (1) contact control (CC)�teaching the selected emotion using verbal instructions alone, 

(2) no contact control (NCC)�no purposeful teaching of the selected emotion, (3) background 

music (BM)�teaching the selected emotion by verbal instructions with background music 

representing the emotion, and (4) singing songs (SS)�teaching the selected emotion by singing 

specially composed songs about the emotion. Table 2 shows the counterbalanced assignment of 

conditions for each group.  

Participants were given a pretest on the first day and a posttest on the last day of the 

study. Beginning on the second day, all teaching sessions began with an introduction period, 

treatment interventions following the counterbalanced order in Table 2, and a closing period. The 

introduction period and the closing period consisted of an opening song and a closing song with 

live vocals and guitar accompaniment to orientate the participant to the structure of the session. 

Table 2 

Counterbalanced Treatment-Order for Each Group 

 Happiness Sadness Anger Fear 

Group 1 CC BM SS NCC 

Group 2 BM NCC CC SS 

Group 3 SS CC NCC BM 

Group 4 NCC SS BM CC 

 

Description of Control Conditions 

Contact Control Condition (CC). Emotions were taught using the verbal instructions 

and teaching procedures found in Teaching Children with Autism to Mind-Read by Howlin, 

Baron-Cohen, and Hadwin (1999). The verbal instructions and teaching procedures were 

designed to teach emotional understanding to children with autism. The teaching text (with 

corresponding assessments) is found in Appendix A.  
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No Contact Control Condition (NCC). Emotions assigned to this condition were not 

purposefully taught to participants through any specific intervention. 

Description of Treatment Conditions 

Musical Condition (BM). Background music was improvised on the piano and recorded 

by four pianists skilled at improvisation. Improvisations were structured to reference the four 

specified emotions. Musical cues were taken from Juslin (2000), in which each emotion was 

associated with a specified tempo, sound level, frequency spectrum, articulation (legato-staccato) 

and articulation variability. Music recordings representing the four emotions were matched to the 

corresponding emotion with 100% reliability by a panel of four judges. The recordings of the 

improvised music were played as background music during the verbal instruction for each 

emotion. The volume of the background music was adjusted for each participant by asking if it 

could be heard, and if it interfered with the verbal instruction.  

Musical Condition (SS). Songs were used to teach the selected emotions. Song lyrics 

were matched to the scenario of the text and set to melodies composed by the researcher. 

Japanese children�s songs designed to teach emotions were also used. Songs were sung 

interactively between the child and the therapist. The song lyrics can be found in Appendix B.  

Description of Dependent Variables 

The dependent variables for this study were decoding and encoding assessments of the 

four emotions: happiness, sadness, anger, and fear. Participants were given a pretest and a 

posttest to assess their skills in decoding and encoding a set of facial expressions of these four 

emotions. The pre- and posttests consisted of four subtests: (1) recognition of facial expression 

from a set of photographs, (2) recognition of facial expression from a set of schematic drawings, 

(3) identification of situation-based emotions suggested in a set of pictures, (4) facial expression 

of emotions by the participants. See Appendix A. The first three subtests were based upon 

developmental skills for decoding emotions, with subtest one being the simplest level, and 

subtest three being the most complex. Each subtest consisted of three different sets of tasks. For 

each subtest, participants were required to demonstrate a satisfactory understanding of the 

concept being tested. This task involved identifying each emotion correctly three times.  
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Subtest four was designed to assess participants� emotional encoding skills. To measure 

participants� expressive skills, a picture was taken of participants facially encoding each of the 

specified emotions. The researcher and three reliability observers matched the four pictures to 

the four emotions. The criterion set for a response to be considered correct was .75.  The formula 

used to measure interobserver reliability was:      

            number of agreement                   X         100  

total agreement + total disagreement 

All responses were recorded as correct or incorrect. A record form appears in Appendix C. 

Setting and Schedule of Sessions 

Sessions were individual and were held during or after school in a room at school or at 

home which were natural settings for participants (McConnell, 2002). The researcher and the 

child sat face-to-face at a desk. Participants were given a pretest and a posttest and received eight 

individual 30-minute sessions two times a week between the pre- and posttests.  

In order to reinforce the child�s attempts to cooperate, verbal praise and encouragement 

were given throughout the sessions, and at the end of the session, a sticker was given as a reward 

for completion of the session. Once errors were made, the child was immediately prompted with 

the correct response in order to avoid continued mistakes or misunderstanding (Howlin et al., 

1999). 

Materials and Equipment 

Photographs used in the study were selected from Matsumoto and Ekman�s Japanese 

and Caucasian Facial Expressions of Emotion (JACFEE), which demonstrated high reliability 

and validity worldwide in identifying the emotions portrayed in the photos (Biehl et al., 1997). 

Schematic drawings were drawn by a Japanese painter referring to the text, Teaching Children 

with Autism to Mind-Read (Howlin et al., 1999). Pictures were taken from the same text. 

Photographs from the JACFEE, schematic drawings, and representative pictures of the 48 used 

in the tests appear in Appendix D, E, and F. Mirrors were used to check their facial expressions 

while encoding by participants. A Fujifilm FinePix 50i camera was used to take pictures of 

participants to determine their accuracy encoding facial expressions of the four specified 
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emotions. A Yamaha steel string acoustic guitar was used for song accompaniments. An i-Pod 

and an Altec Lansing inMotion iM11 Mobile Speaker System were used to play recorded 

background music.
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CHAPTER IV 

RESULTS 

 

Data Analyses for Research Question One 

Which of the four conditions (NCC, CC, BM, SS) is the most effective in improving 

participants� understanding of the four selected emotions? 

Raw data for the twelve participants consisting of pre- and posttest scores by the four 

conditions appear in Appendix G. Pre- to posttest total gain scores by conditions and subtests are 

reported in Table 3. These data indicate that all conditions resulted in participant gains from pre- 

to posttest. The four emotions and conditions were counterbalanced across participants; 

therefore, participants learned three out of the four emotions during the treatment period. 

Through the process of elimination, they were able to decode the remaining emotion; therefore, 

explaining why the no contact control condition was still effective. However, in subtest four�

which evaluated participants� ability to encode a specified emotion, participants could not use the 

process elimination, and therefore subtest four showed a gain score of zero (see Table 3). Pre- 

and posttest means, standard deviations and mean gain scores by the four conditions are 

presented in Table 4. Figure 1 graphically displays pre- and posttests total scores of all 

participants by conditions.    

Table 3 

Pre- to Posttest Total Gain Scores by Conditions and Subtests 

 Subtest 1 Subtest 2 Subtest 3 Subtest 4 

NCC 7 4 6 0 

CC 4 4 5 4 

BM 4 5 4 5 

SS 5 2 6 3 
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Table 4 

Gain Scores, Means, and Standard Deviations for All Participants by Four Conditions 

Conditions Gain Scores M SD 

NCC    

   Pretest  1.42 1.08 

 1.42   

   Posttest  2.83 0.84 

CC    

   Pretest  1.83 1.40 

 1.42   

   Posttest  3.25 0.87 

BM    

   Pretest  2.00 1.21 

 1.50   

   Posttest  3.50 0.52 

SS    

   Pretest  2.00 1.48 

 1.33   

   Posttest  3.33 1.23 
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Figure 1. Total scores of all participants by four conditions 

 

Paired t-tests were used to determine if pre- to posttest gains were significant for each of 

the four conditions. Results of the paired t-tests are shown in Table 5. Results of the paired t-tests 

revealed that all four conditions resulted in participants� making significant gains from pre- to 

posttest; therefore, indicating that the four conditions were equally effective in improving 

participants� understanding of the four emotions.   

Because repeated measurements were made on the same participants, a Repeated 

Measures Analysis of Variance was used to determine if any one condition was significantly 

more effective than the other conditions. The repeated measures analysis revealed that none of 

the four conditions was significantly more effective than the others in improving participants� 

understanding of the four emotions (F = 2.09, df = 3, p = .13).  Though not typically used with 
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such data, an Analysis of Covariance (ANCOVA) using pretest scores as a covariate, was also 

computed to take into account participants� pretest scores. When taking into account where 

participants� were at the pretest, the ANCOVA revealed that the background music condition 

was the most effective of the four conditions.  These analyses are shown in Table 6. 

Table 5 

Paired t-Tests by Conditions 

*Indicate a significant difference, p < .05. 

 

Table 6 

ANCOVA Summary Four Condition 

 F df p 

NCC 1.04 3, 8 .43 

CC 1.21 3, 8 .37 

BM 8.28 3, 8   .01* 

SS 2.28 3, 8 .16 

*Indicate a significant difference, p < .05. 

 

Data Analyses for Research Question Two 

The understanding of which emotion (happiness, sadness, anger, and fear) will be most 

improved by the intervention conditions? 

Raw data for the twelve participants consisting of pre- and posttest scores by the four 

emotions appear in Appendix H. Pre- and posttest means, standard deviations and gain scores by 

 t df p 

NCC 7.34 11 .00* 

CC 5.45 11 .00* 

BM 4.18 11 .00* 

SS 3.55 11 .00* 
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the four emotions are presented in Table 7. Figure 2 displays graphically pre- and posttests total 

scores of all participants by emotions.  

Table 7 

Gain Scores, Means, and Standard Deviations for All Participants by Four Emotions 

Emotions Gain Scores M SD 

Happiness    

   Pretest  2.75 1.42 

 0.75   

   Posttest  3.50 0.80 

Sadness    

   Pretest  1.42 1.08 

 1.50   

   Posttest  2.92 1.16 

Anger    

   Pretest  1.58 0.90 

 1.67   

   Posttest  3.25 0.87 

Fear    

   Pretest  1.50 1.31 

 1.75   

   Posttest  3.25 0.75 
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Figure 2. Total scores of all participants by four emotions 

 

Paired t-tests were used to determine if pre- to posttest gains were significant for each of 

the four emotions. Results of the paired t-tests are shown in Table 8. Results of the paired t-tests 

revealed that participants� understanding of the four emotions was significantly improved from 

pre- to posttest; therefore, indicating that the understanding of all four emotions was improved 

by the intervention conditions.  

A Repeated Measures Analysis of Variance was used to determine if the understanding 

of any one emotion was significantly more improved than the understanding of the other three 

emotions. The repeated measures analysis revealed that there was a significant difference in 

understanding among the four emotions (F = 4.72, df = 3, p = .01).  A follow up test revealed no 

significant difference in understanding for fear, anger, and sadness, but a significant difference 
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between the understanding of happiness and these three emotions (see Table 9).  Pre and posttest 

scores were highest for the emotion happiness, resulting in the lowest gain score for happiness. 

These data indicate that understanding of happiness was the least affected by the intervention 

conditions due to high pretest scores. Pre- to posttest total gain scores by emotions and 

conditions are reported in Table 10. Understanding of sadness, anger, and fear was significantly 

more improved by the intervention conditions than the understanding of happiness, and the 

understanding of anger was most improved under the background music condition. 

 

Table 8 

Paired t-Tests by Four Emotions 

 t df p 

Happiness 3.00 11 .01* 

Sadness 5.74 11 .00* 

Anger 5.38 11 .00* 

Fear 5.74 11 .00* 

*Indicate a significant difference, p < .05. 

 

Table 9 

Post Hoc Follow up Test to ANOVA of Emotion Gain Scores 

Emotions Happiness Sadness Anger Fear 

 

 

 

  

         .75                           1.50                          1.67                          1.75 

                                         _____________________ 

                                                                           _____________________ 

 

Note: Underline indicates no significant difference, p < .05
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Table 10 

Pre- to Posttest Total Gain Scores by Emotions and Conditions 

 NCC CC BM SS 

Happiness 4 4 0 1 

Sadness 4 6 4 4 

Anger 3 4 8 5 

Fear 6 3 6 6 

 

Data Analyses for Research Question Three 

Which receptive or expressive skill of emotional understanding will be most improved 

by the intervention conditions? 

Raw data for the twelve participants consisting of pre- and posttest scores on the four 

subtests (designed to assess receptive or expressive skills of emotional understanding) appear in 

Appendix I. Means, standard deviations and gain scores between pre- and posttests on the four 

subtests are presented in Table 11. Figure 3 displays graphically pre- and posttests total scores of 

all participants by subtests. 

Paired t-tests were used to determine if pre- to posttest gains were significant for each of 

the four subtests (expressive and receptive skills). Results of the paired t-tests are shown in Table 

12. Results of the paired t-tests revealed that all four subtests resulted in participants� making 

significant gains from pre- to posttest; therefore, indicating that all receptive and expressive 

skills of emotional understanding were significantly improved by the intervention conditions.  

A Repeated Measures Analysis of Variance was used to determine if any one receptive 

or expressive skill was significantly more improved than the other skills. The repeated measures 

analysis revealed that there was a significant difference among the four subtests (F = 9.90, df = 3, 

p = .00). A follow up test revealed no significant difference between subtests 1 and 3 and 

between subtests 2 and 4, but a significant difference between these two pairs of subtests (see 

Table 13).   
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Table 11 

Gain Scores, Means, and Standard Deviations for All Participants by Four Subtests 

Conditions Gain Scores M SD 

Subtest 1    

   Pretest  2.08 1.56 

 1.67   

   Posttest  3.75 0.62 

Subtest 2    

   Pretest  2.67 1.56 

 1.25   

   Posttest  3.92 0.29 

Subtest 3    

   Pretest  1.00 0.85 

 1.75   

   Posttest  2.75 1.22 

Subtest 4    

   Pretest  1.50 1.17 

 1.00   

   Posttest  2.50 1.17 
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Figure 3. Total scores of all participants by four subtests 

 

Table 12 

Paired t-Tests by Four Subtests 

                 t df p 

Subtest 1 4.02 11 .00* 

Subtest 2 3.04 11 .01* 

Subtest 3 5.74 11 .00* 

Subtest 4 3.07 11 .01* 

*Indicate a significant difference, p < .05. 



44 

Table 13 

Post Hoc Follow up Test to ANOVA of Subtest Gain Scores 

Subtest Subtest 1 Subtest 2 Subtest 3 Subtest 4 

  

          1.67                        1.25                         1.75                         1.00 

                                         ____________________________________ 

 

Note: Underline indicates no significant difference, p < .05 

Pre- to posttest total gain scores by subtests and emotions are reported in Table 14. 

Subtests for decoding skills (subtests 1-3) are developmental�with subtest one being the 

simplest and subtest three being the most complex. Subtest three�which evaluated participants� 

ability to decode a specified emotion in a contextual situation, was the most improved by the 

intervention conditions. Participants� decoding skill for the emotion �fear� was the most 

improved by the intervention conditions.  

Concerning encoding skills, subtest four�which measured participants� encoding skills, 

had the lowest gain score, indicating that participants� encoding skills were the least improved by 

the intervention conditions. The encoding skill for �happiness� was least affected among the four 

emotions by the intervention conditions because the pretest scores were higher than for any of 

the other emotions. 

Table 14 

Pre- to Posttest Total Gain Scores by Subtests and Emotions  

 Happiness Sadness Anger Fear 

Subtest 1 3 4 6 7 

Subtest 2 2 5 2 6 

Subtest 3 3 5 8 5 

Subtest 4 1 4 4 3 
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Summary 

Results of these analyses indicate that: 

1) All participants improved significantly in their understanding of the four 

selected emotions.  

2) All condition interventions resulted in significant improvements in 

participants� emotional understanding, though background music resulted in 

the greatest improvements.  

3) Understanding of the emotions of sadness, fear, and anger improved 

significantly more than the understanding of happiness, primarily because 

participants already had a greater understanding of happiness as evidenced by 

their pretest scores. 

4) Participants� decoding skills were more improved by the intervention 

conditions than their encoding skills. 

5) Participants� ability to decode a specified emotion in a contextual situation was 

most improved by the intervention conditions. 
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CHAPTER V 

DISCUSSION 

 

The purpose of this study was to determine the effectiveness of background music and 

song texts on emotional understanding of children with autism. Results revealed that all 

participants improved significantly in their understanding of the four selected emotions. 

Although all condition interventions resulted in significant improvements in participants� 

emotional understanding, the background music condition was the most effective, followed by 

the song texts condition, and the conversational condition. Understanding of the emotions of 

sadness, fear, and anger improved significantly more than the understanding of happiness. 

Participants already had a greater understanding of the emotion happiness at the time of the 

pretest than sadness, fear, or anger. Participants� decoding skills were more improved by the 

intervention conditions than their encoding skills. Participants showed the greatest improvement 

in their ability to decode a specified emotion in a contextual situation. 

Relationship to Extant Literatures 

Results of the present study are consistent with those of Hadwin, Baron-Cohen, Howlin, 

and Hill (1996) who examined whether it is possible to teach emotional understanding to 

children with autism using verbal instructions. In their study and the present study, participants 

significantly improved in their abilities to decode the four selected emotions through simple 

tasks and moving on to more complex tasks, and by generalizing from practice tasks to novel 

situations. Results of the present study also corroborate those of Gena, Couloura, and Kymissis 

(2005) who taught emotional expressions to children with autism using modeling, reinforcement 

and prompting. In the present study, participants improved their encoding skills of emotions by 

imitating the therapist�s facial expressions of emotion, as well as photographs and schematic 

drawings of facial expressions, while being prompted for appropriate expressions and provided 

verbal praise and stickers as rewards. These findings suggest that decoding and encoding skills 

of emotions can be taught to children with autism by instructional interventions and systematic 

rewards.  
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Consistent with the writing of Thaut (1999), children with autism in the present study 

responded positively to music, therefore, treatment conditions using background music and song 

texts were more effective than the two control conditions that used no music. These results 

corroborate the findings of previous research that also revealed background music and song texts 

were effective interventions to enhance emotional understanding and behaviors of children with 

autism (Brownell, 2002; Heaton, Hermelin, & Pring, 1999; Pasiali, 2004; Ziv & Goshen, 2006). 

As in the Boone and Cunningham study (2001), the background music intervention in the present 

study resulted in participants� significant improvement in decoding and encoding emotions. 

These results indicate that participants were able to perceive emotions expressed in the music. In 

addition, the song texts conveyed information about emotions (Brownell, 2002; Pasiali, 2004) 

and may have improved participants� emotional understanding (Wimpory, Chadwick, & Nash, 

1995). According to parents� reports, participants also found the two musical conditions to be 

more enjoyable than the contact control condition that used verbal instruction alone (Buday, 

1995). These findings suggest that music can be a vital tool to teach emotional understanding to 

children with autism. 

 Regarding the second research question, participants� understanding of the emotions of 

sadness, fear, and anger significantly more improved than their understanding of happiness, 

primarily because participants already had shown a greater understanding of happiness at the 

time of the pretest. This finding corroborates previous research that revealed happy faces are 

more accurately recognizable than any other facial expressions (Ekman & Friesen, 1971; Castelli, 

2005). Neurological studies have also indicated that individuals with amygdala damage, such as 

those with autism, are impaired in the recognition of negative emotions, though not positive 

emotions such as happiness (Adolphs & Tranel, 2004; Ashwin et al., 2006). Ashwin et al. (2006) 

suggested that individuals with amygdala damage can improve their abilities to decode negative 

emotions by simply telling them to look at individual�s eyes. Children with autism in the present 

study often confused sadness with anger and fear; it may be because research has shown that the 

ability to recognize happiness and sadness emerges at an earlier age than the ability to recognize 

the difference between two negative emotions such as anger and fear (Boone & Cunningham, 
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2001; Nawrot, 2003). Participants� mothers reported their children had seldom or never observed 

anger and fear, but they had observed individuals displaying happiness and sadness in their daily 

lives� thus supporting Rutherford and McIntosh (2007) premise that individuals with autism 

may be more sensitive and responsive to naturally occurring emotions. Cultural influences on 

display rules may also have attributed to the findings of the present study. Japanese belong to a 

collective culture that promotes harmony, cohesion, cooperation, and conformity between the 

self and others. Persons in such collective cultures suppress negative emotions toward in-group 

members because the display of such emotions will upset the harmony of the group (Matsumoto, 

1991). Mothers of the participants in the present study appeared to avoid displaying negative 

emotions toward their children; therefore, the children might have lacked real experiences with 

negative emotions.  

Participants� understanding of anger was most improved under the background music 

condition. Musical cues of the �angry� background music�fast tempo and high frequency 

energy (Juslin, 2000), seemed to have an impact on the participants and to assist in their 

understanding of anger. Participants� understanding of fear was also more improved under the 

musical conditions than under the verbal instruction condition, even though anger and fear are 

both more difficult emotions to recognize and to express than happiness and sadness (Boone & 

Cunningham, 2001). These findings suggest that music can help children with autism develop 

understanding of emotions that are typically difficult to decode and encode.    

The results of the third research question revealed that participants� decoding skills were 

more improved by the intervention conditions than their encoding skills. This finding 

corresponds with other studies that indicate that children perform better on decoding than 

encoding tasks (Boyatzis & Satyaprasad, 1994). Children�s abilities to read nonverbal behaviors, 

such as facial expressions, appear to develop faster than their abilities to perform such 

expressions. Moreover, Gena et al. (2005) suggested that adjusting one�s facial expression to 

match social demands is more difficult for children with autism than appropriately adjusting their 

verbal responses. In the present study, participants� abilities to encode facial expressions showed 

the least improvement. Among the decoding tasks in the present study, the task to decode a 
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specified emotion in a contextual situation was the most complex (Hadwin et al., 1996) and the 

most improved. Participants� scores on the task were low in the pre-test; hence, increasing the 

probability that participants� ability to decode a specified emotion in a contextual situation would 

show the greatest improvement.  

Results of the present study are also consistent with the findings of research regarding 

children without autism (Boone & Cunningham, 2001; Boyatzis & Satyaprasad, 1994; Nawrot, 

2003). As Peterson et al. (2005) suggested, children with autism are delayed in their abilities to 

decode and encode emotions of facial expressions, but they develop with the same sequence of 

understanding (simple to complex) as children without autism. Typical children display 

situational understanding of basic emotions�the hardest decoding task in the present study, by 3 

years of age (Hadwin et al., 1996) though participants� had a mean age of 11.5 years. Children 

with autism require more opportunities and more time to learn emotional decoding and encoding 

skills than typical developing children require. The results of the present study confirm that 

children with autism can improve their emotional understanding through teaching, and suggest 

that music can enhance their learning. 

Limitations of the Present Study 

There are several factors that may have influenced the results of the present study. The 

sample size, participants� diverse ages and verbal abilities, and the time frame for treatment are 

all factors that may have contributed to the findings of the present study. The sample size for this 

study was limited to twelve participants; therefore, each counterbalanced treatment order group 

had only three participants. In order to balance age and gender representation, participants were 

assigned to specific treatment order groups. However, participants were not screened on the basis 

of their verbal abilities, and previous studies indicate that a verbal ability of 5 years of age is 

required for emotional understanding (Happe, 1995; Howlin, Baron-Cohen, & Hadwin, 1999). 

This lack of information on participants� verbal abilities may have influenced their acquisition of 

emotional understanding. Furthermore, the time frame for the present study may have been 

appropriate for some participants, but too long for others. One participant had 100% correct and 

eight participants had 80% correct on the posttest.  
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Finally, there were no assessment data to indicate that participants were able to 

generalize their understanding of emotions to new or real life situations. The participants were 

able to transfer their learning to novel materials presented within structurally similar tasks as 

evidenced by their posttest scores; however, no assessment data revealed whether they employed 

their learning to social interactions in the real world. During and after treatment, some parents 

verbally reported that their children often sang the song texts. One child used appropriate 

emotional verbal expressions and drew a schematic face, like one used for the present study, in a 

conversation between the child and the mother. Without specific data, however, the question still 

remains as to whether participants� were able to generalize their learning to social interactions in 

their daily lives. Participants may have learned strategies or rules to pass the posttest tasks rather 

than acquiring real understanding of the emotional concepts (Hadwin et al., 1996). 

Suggestions for Future Research 

To confirm the effect of background music and song texts to teach emotional 

understanding to children with autism, the background music and the song text interventions 

should be examined using both experimental and control groups. In the present study, 

participants served as their own control. Participants in future research should also be screened 

on the basis of their age and verbal abilities (Happe, 1995; Howlin et al., 1999). In addition, an 

assessment should be administered after treatment in order to evaluate participants� ability to 

generalize emotional understanding to new situations. Such an assessment may evaluate 

children�s receptive and expressive emotional skills by observing their behaviors in natural 

settings, or by questioning their parents and teachers as to their behaviors in daily social 

interactions. Since research has shown that children�s nonverbal skills correlate significantly 

with peer popularity (Boyatzis & Satyaprasad, 1994), it may be helpful to include participants� 

peers in future treatment conditions. 

Implications for Practice 

Results in the present study revealed that all interventions were effective in teaching 

emotional understanding. As evidenced by pre- to posttest scores under the no contact control 

condition, the process of elimination can also be an effective teaching strategy, and one that 
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saves time and materials. There were two interventions that used music in the present study, and 

most of the participants were more responsive to these conditions than the two control conditions 

that used no music; therefore, it is likely that such participants would be good candidates for 

music therapy. Depending on children�s preferences for background music�which is more 

passive, or song texts�which is more active, parents and teachers may use one of these two 

instructional interventions to teach emotional understanding.  

According to previous literature, it may be that background music can also be used to 

alter children�s emotions and moods (Godeli, Santana, Souza, & Marquetti, 1996; Hallam & 

Price, 1998; Hallam, Price, & Katsarou, 2002). Interactive singing of song texts may be utilized 

not only to teach emotions, but also to structure social interactions with parents, teachers, and 

peers (Kaplan & Steele, 2005; Wimpory, Chadwick, & Nash, 1995). Song material should be 

familiar or easy tunes with simple words (Brownell, 2002). In addition, Howlin (2005) 

emphasized that early intensive behavioral interventions in natural environments, and ones that 

move from simple to more complex tasks are the most effective with children who have autism.  

Conclusions 

Emotional understanding in children with autism is crucial to their social interactions 

with others (Hobson 1993). The music interventions in the present study utilizing song texts and 

background music were effective in improving participants� abilities to decode and encode 

emotions. Music has been shown to be a vital tool for children with autism to increase their 

attention to tasks, to convey important information, and to make a more enjoyable learning 

environment (Buday, 1995). Future music therapy research with children who have autism 

should include their generalization of emotional receptive and expressive skills to daily life. The 

role of music therapy in teaching emotional understanding to children with autism has not yet 

been fully explored. 
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SCENARIO FOR ASSESMENT & BASIC TEACHING 

 

1. Recognition of facial expression from photographs 

 

Assessment 

Set: Present the four photographs to the child. 

Ask: (1)  Can you point to the happy face? 

(2) Can you point to the sad face?  

(3) Can you point to the angry face? 

(4) Can you point to the scared face?       

       

Teaching 

Set: Present the set of four photographs to the child. Show another photograph. 

Say: Let�s put the four faces here. There is happy, sad, angry, and afraid. 

        I have some more faces for you to look at.  

        Can you put the face with the photos that looks the same?  

        This one is happy. Where should we put the face? 

        Yes, that�s right, that face is happy, too! 

If errors are made at any point the child is immediately provided with the correct answer. 

       

2. Recognition of facial expression from schematic drawings 

 

Assessment 

Set: Present the four cartoons to the child. 

Ask: (1)  Can you point to the happy face? 

(2) Can you point to the sad face?  

(3) Can you point to the angry face? 

(4) Can you point to the scared face?    

       

Teaching 

Set: Present the set of four drawings to the child. Show photographs. 

Say: Let�s put the four faces here. There is happy, sad, angry, and afraid. 

        I have some more faces for you to look at.  

        Can you put the face with the drawing that looks the same?  

        This one is happy. Where should we put the face? 

        Yes, that�s right, that face is happy, too! 

 If errors are made at any point the child is immediately provided with the correct answer. 

 

3. Identification of situation-based emotions 

 

Assessment 

Set: Present one of the pictures and four drawings. 

Read: Look, Thomas sees the clowns at the circus. (the story of the picture) 

Ask: How will Thomas feel when he sees the clowns? 

        Will he feel happy, sad, angry, or frightened? (Point to each of the drawings) 

Why is he happy? 
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Teaching 

Set: Present one of the pictures and four drawings. 

Read: Look, Thomas sees the clowns at the circus. (the story of the picture) 

Say: How will Thomas feel when he sees the clowns? 

        Will he feel happy, sad, angry, or fear? (Point to each of the drawings) 

        Let�s see how Thomas feels. 

        Look, Thomas is happy. 

        Why is he happy? 

        He is happy because he sees the clowns. (Point to the clowns.) 

        Thomas is happy because he sees the clowns at the circus. 

For an incorrect response. 

Say: Let�s have a look and see how Thomas feels. 

        Look, Thomas is happy.  

        He is happy because he sees the clowns. (Point to the clowns.) 

        Thomas is happy because he sees the clowns at the circus. 
(above from Teaching Children with Autism to Mind-Read by Howlin, Baron-Cohen, & Hadwin, 1999) 

 

4. Expression of emotions 

 

Assessment 

Set: Let the child have a mirror. Take pictures.  

Ask: (1)  Can you show the happy face? 

(2)  Can you show the sad face?  

(3)  Can you show the angry face? 

(4)  Can you show the scared face?   

      

Teaching 

Set: Present the set of four drawings to the child. Let the child have a mirror. 

Say: Let�s put the four faces here. There is happy, sad, angry, and afraid. 

        Can you match your face with the happy face? Look at me and you do like me. 

  

General Teaching Principle:  

• When someone gives you something nice/you do something exciting (etc.), then you    

feel happy. 

• When something nasty happens accidentally/people leave (etc.), then you feel sad. 

• When someone does something nasty to you on purpose (etc.), then you feel angry. 

• When something scary happens, you feel frightened and want to run away/hide.  
(from Teaching Children with Autism to Mind-Read by Howlin, Baron-Cohen, & Hadwin, 1999) 

 

Additional Teaching Principle: 

• When you are happy, share your happiness with someone. 

• When you are sad, think to be happy. 

• When you are angry, tell your anger to someone who makes you angry. 

• When you are scared, tell someone to help or run away.
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Song Texts 

 

Subtest 1 & 2. To teach Recognition of Emotional Facial Expressions 

 

Tune メロディー：「数字の歌」小谷肇作曲 

         Japanese children�s song � Song of Numbers� 

 

Lyrics  歌詞： 
 

(T)うれしい顔はど〜れ？ 

どうしてわかったの？ 
 

(S) うれしい時の顔は 

 笑っているよ （ワハハ） 

 

(T) かなしい顔はど〜れ？ 

どうしてわかったの？ 

 

 (S) かなしい時の顔は 

 涙がでそう  （シクシク） 

 

(T) おこった時の顔はど〜れ？ 

どうしてわかったの？ 

 

(S) おこっている時の顔は 

 お目めがあがってるね（プリプリ） 

 

(T) こわい時の顔はど〜れ？ 

どうしてわかったの？ 

 

(S) こわい時の顔は 

      お口がぽっかり （ギョッ） 

 

 (T) Which is a happy face? 

How did you know that? 

 

(S) Happy face is 

 Smiling, isn�t it? (mimetic words) 

 

(T) Which is a sad face? 

  How did you know that? 

 

(S) Sad face is 

 Weeping, isn�t it? (mimetic words) 

 

(T) Which is an angry face? 

 How did you know that? 

 

(S) Angry face is 

 Slant-eyed, isn�t it? (mimetic words) 

 

(T) Which is a scared face? 

 How did you know that? 

  

(S) Scared face has  

Open-mouthed, isn�t it? (mimetic words) 

 

 

*(T): Therapist sings, (S): Student sings
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Subtest 3. To teach Identification of Emotions in Contextual Situations from pictures 

 

Tune メロディー：�What Do You Do?�  from Learning Through Music  

                                                                        arranged by J. Katagiri  

 

Lyrics  歌詞： 

 例                                                                    Example

(T) どんな気持ち？ 

どんな気持ち？ 

お父さんがケーキを買って来たよ 

(S) うれしいな 

うれしいな 

ケーキがたくさん食べれるよ 

 

(T) How does she feel? 

 How does she feel? 

 Her daddy gives her cakes. 

(S) Happy, isn�t she? 

 Happy, isn�t she? 

(because) she can have a lot of cakes  

for tea.  

 *(T): Therapist sings, (S): Student sings 

 

Subtest 4: To teach Emotional Expressions 

 

Tune メロディー：�Let�s Tell Your Feeling�  J. Katagiri  

 

Lyrics  歌詞： 

 

うれしい顔して、はい、ポーズ 

にっこりわらって、はい、ポーズ 

 

かなしい顔して、はい、ポーズ 

お目めをさげて、はい、ポーズ 

 

おこった顔して、はい、ポーズ 

お目めがあがって、はい、ポーズ 

 

こわい顔して、はい、ポーズ 

お口がぽっかり、はい、ポーズ 

 

＊いろんな気持ちを伝えよう 

 顔にだして伝えよう 

 

 いろんな気持ちがわかるんだよ 

 顔を見ればわかるんだよ 

      Let�s make a happy face. 

Let�s make a smiling face. 

 

Let�s make a sad face. 

Let�s make eyes down. 

 

Let�s make an angry face. 

Let�s make a slant-eyed face. 

 

Let�s make a scared face. 

Let�s make an open-mouthed face. 

 

 

*Let�s express your feelings. 

  Let�s tell your feelings. 

   

  You can tell others� feelings 

  If you look at their faces. 
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ASSESSMENT RECORD FORM 

 

Name of Child:                                                                                                     Group1 2 3 4  

 

Pre-Test 

 

 Subtest 1 

Recognition 

from 

photographs 

Subtest 2 

Recognition 

from 

drawings 

Subtest 3 

Identification 

from 

situation  

Subtest 4 

Expression  

SUM 

of 

Correct 

Responses 

Happy               

Sad               

Anger               

Fear               

SUM      

 

 

Post-Test 

 

 Subtest 1 

Recognition 

from 

photographs 

Subtest 2 

Recognition 

from 

drawings 

Subtest 3 

Identification 

from 

situation  

Subtest 4 

Expression  

SUM 

of 

Correct 

Responses 

Happy               

Sad               

Anger               

Fear               

SUM      

 

√ indicates a correct response and X an incorrect response 

 

 

Analysis by Teaching Conditions 

 
 Subtest 1 Subtest 2 Subtest 3 Subtest 4 SUM 

NCC      

CC      

BM      

SS      
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MATSUMOTO ANDEKMAN�S JAPANESE AND CAUCASIAN FACIAL 

EXPRESSIONS OF EMOTION 
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Japanese and Caucasian Facial Expressions of Emotion (JACFEE) 

 

 

 

Anger 

 

 

       
 

 

       
 

 

Fear 
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Happiness 

 

 

       
 

 

       
 

 

Sadness 
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SCHEMATIC DRAWINGS 
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Happiness 
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Sadness
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PRE- AND POSTTEST SCORES BY THE FOUR CONDITIONS 
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Treated Emotions by Conditions 

 NCC CC BM SS 

Group 1 Fear Happy Sad Angry 

Group 2 Sad Angry Happy Fear 

Group 3 Angry Sad Fear Happy 

Group 4 Happy Fear Angry Sad 

 

Scores of Pretest and Posttest by Conditions 

   NCC   CC   BM   SS   Total   

  Gender Age pre post pre post pre post Pre pre post post 

Group 1 Participant 1 F 13 2 4 4 4 2 3 3 4 11 15 

  Participant 2 M 13 0 2 0 2 1 3 1 4 2 11 

  Participant 3 M 9 1 3 2 4 2 3 1 2 6 12 

Group 2 Participant 4 M 13 0 2 1 2 3 3 0 3 4 10 

  Participant 5 M 11 3 4 2 3 4 4 3 3 12 14 

  Participant 6 F 9 1 2 2 4 4 4 1 4 8 14 

Group 3 Participant 7 M 13 3 3 2 3 2 3 4 4 11 13 

  Participant 8 F 12 1 3 0 3 1 4 4 4 6 14 

  Participant 9 M 9 1 2 2 4 1 3 3 4 7 13 

Group 4 Participant 10 
M 15 1 2 0 2 0 4 0 0 1 8 

  Participant 11 
F 12 3 4 3 4 2 4 3 4 11 16 

  Participant 12 
M 9 1 3 4 4 2 4 1 4 8 15 

  
 

SUM 
17 34 22 39 24 42 24 40 87 155 
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PRE- AND POSTTEST SCORES BY THE FOUR EMOTIONS 
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Counterbalanced Treatment-Order for Each Group 

 Happy Sad Angry Fear 

Group 1 CC BM SS NCC 

Group 2 BM NCC CC SS 

Group 3 SS CC NCC BM 

Group 4 NCC SS BM CC 

 

Scores of Pretest and Posttest by Emotions 

   Hap py  Sad   Ang  er Fear   Total

  Gender Age pre post pre post pre post pre pre pre post 

Group 1 Participant 1 F 13 4 4 2 3 3 4 2 4 11 15 

  Participant 2 M 13 0 2 1 3 1 4 0 2 2 11 

  Participant 3 M 9 2 4 2 3 1 2 1 3 6 12 

Group 2 Participant 4 M 13 3 3 0 2 1 2 0 3 4 10 

  Participant 5 M 11 4 4 3 4 2 3 3 3 12 14 

  Participant 6 F 9 4 4 1 2 2 4 1 4 8 14 

Group 3 Participant 7 M 13 4 4 2 3 3 3 2 3 11 13 

  Participant 8 F 12 4 4 0 3 1 3 1 4 6 14 

  Participant 9 M 9 3 4 2 4 1 2 1 3 7 13 

Group 4 Participant 10 
M 15 1 2 0 0 0 4 0 2 1 8 

  Participant 11 
F 12 3 4 3 4 2 4 3 4 11 16 

  Participant 12 
M 9 1 3 1 4 2 4 4 4 8 15 

  
 

SUM 
33 42 17 35 19 39 18 39 87 155 
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PRE- AND POSTTEST SCORES BY THE FOUR SUBTESTS 
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Scores of Pretest and Posttest by Subtests 

 

   1  2  3   4   Total   

  Gender Age pre post pre post pre post pre pre post post 

Group 1 Participant 1 F 13 4 4 2 4 1 3 4 4 11 15 

  Participant 2 M 13 0 4 0 4 0 1 2 2 2 11 

  Participant 3 M 9 2 4 4 4 0 3 0 1 6 12 

Group 2 Participant 4 M 13 1 4 2 4 1 1 0 1 4 10 

  Participant 5 M 11 4 4 4 4 2 4 2 2 12 14 

  Participant 6 F 9 1 4 4 4 1 3 2 3 8 14 

Group 3 Participant 7 M 13 4 4 2 4 2 2 3 3 11 13 

  Participant 8 F 12 1 2 2 4 2 4 1 4 6 14 

  Participant 9 M 9 2 4 4 4 0 3 1 2 7 13 

Group 4 Participant 10 M 15 0 3 0 3 0 1 1 1 1 8 

  Participant 11 F 12 4 4 4 4 2 4 1 4 11 16 

  Participant 12 M 9 2 4 4 4 1 4 1 3 8 15 

  
 

SUM 
25 45 32 47 12 33 18 30 87 155 
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2007 年 1 月 

保護者 各位 

米国フロリダ州立大学音楽療法専攻 

米国公認音楽療法士 

片桐じゅん 

 

修士論文「自閉症の子供の感情理解における音楽の効果」 

研究参加ご協力へのお願い 
 

私は現在フロリダ州立大学音楽療法科で修士論文に取り組んでいます片桐じゅんです。 

私の修士論文研究は、「自閉症の子供の感情理解における音楽の効果」をテーマにして

います。自閉症の子供たちは 社会生活において顔の表情や視線、体の姿勢や身振り等から

相手の感情を読みとり交流することが困難であり、そのことが対人関係の大きな問題とし

てあげられます。そこで、私は「音楽が自閉症の子供の感情理解にどのような効果がある

か」を調査するために、実際に子供たちに感情表現について背景音楽または歌を通して指

導したいと計画しています。研究の成果が子供たちの社会生活に生かされるようにと願っ

て研究を進めて参りますので、よろしくご協力お願い致します。 

お子さんの研究参加へ協力してくださる方は、お手数ですが承諾書への署名をお願い致

します。 

 

記 

1. 目的 

自閉症の子供たちへの感情理解の指導における背景音楽（BGM）と歌による指導の

効果を調査する。 

2. 内容 

① 事前事後テスト 

  嬉しい、悲しい、腹立だしい、怖いの４つの感情について、認識力と表現力を各

自調査します。認識力については、顔写真、絵、状況より感情を判定するように尋ね

ます。表現力については、各感情を顔で表現するように尋ね、対象者の顔写真を撮影

します。 

② 個人指導 

週に２回３０分の指導を１２回行います。 

３つの感情について、指導テキストに従い、言葉による指導、背景音楽を用いた言

葉による指導、歌による指導を行います。 

3. 実施期間 

２００７年２月〜３月 

4. 実施場所 

    池田市内の公共施設を予定しています。 

    お子さんの送迎については保護者の方にお願い致します。 

5. 結果の処置 

① 個人情報については、守秘義務を守り外部には漏らしません。 

  調査結果や撮影した写真は、研究目的のためにのみ使用し厳重に保管します。 

② 研究の結果報告は、文書において後日報告させて頂きます。 

６.   お子さんの安全については充分に配慮してまいりますが、緊急の場合には至急に保

護者の方と連絡連携して対処します。 

    研究協力は任意によるものなので、期間中においても保護者またはお子さんの意

志により中断、参加停止をすることがきます。



81 

研究テーマ「自閉症の子供の感情理解における背景音楽と歌の効果」 
The Effect of Background Music and Song Texts on the Emotional Understanding of Children 

with Autism 

 

研究参加協力と写真撮影承諾書 
Permission for Consent and Pictures 

 

私は片桐じゅんの研究趣旨を理解した上で（子供氏名）       の 

研究参加協力を承諾します。 

 

また、私は研究者によって写真撮影されることを承諾します。 

 

写真や資料は研究者によって 2008 年 8 月 31 日まで鍵のかかる場所に保管され、そ

の後処分されます。私は研究者が研究目的のために子供の年齢、性別、診断名につ

いて情報を得ることをについても承諾します。 

 

_________________________________________________________________________ 

保護者署名                        日付                            

署名後、私はこの承諾書のコピーを保管のために受理することを了解します。 

 

お子さんの研究参加において何か質問がありましたら、どうぞお気軽に片桐じゅん

（072-751-8075)までご連絡ください。 

この研究はフロリダ州立大学修士論文のために行われるもので、大学の審査を経て

実施されます。 
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