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ARTICLE INFO ABSTRACT 

 
The education profession is presently facing the challenges of touch-based elec-
tronic devices, as a part of their teaching performances and in the behavioral re-
flections of the device-use. These devices may distract children, harm attention, 
and even cause addictions (Adams, 2014; Richtel, 2010). However, other re-
searchers reported that using the iPad helps stimulate 2-year-old children’s crea-
tive-intellectual potential (Geist, 2012), children’s focus, learning styles, and var-
ious learning levels (Wilkinson, 2010). According to Hodgson (2013), 5-6-year-
old children were found to use higher order thinking skills in creating content 
independently in music because of the possibilities of touch interface technology. 
This was also shown in the behavior of Finnish 6-year-olds (Marjanen, 2014). 
Nevertheless, the essential nature of children’s interactivity with the iPad in all 
its potential richness has not yet received enough attention (Tu, Cslovjecsek, Pé-
rez, Blakey & Shappard, 2014). Many possibilities for increasing our understand-
ing of how children develop their visual and audio preferences through the use of 
the touch screen tablets is to be observed, with the connections of the cultural and 
developmental inclinations. The present study points out to the interests of young 
children in favor of sounds, produced by manipulation of objects, supported by 
views opened via quantitative approach across culturally, and with qualitative as-
pects as a view for creating comprehension, and to interpret the results through 
the triangulation between the data, theory and the researchers from different cul-
tural backgrounds. In this research, the authors investigate the Finnish-American, 
cross-cultural observations and comparisons and provided us interesting results. 
 

Copyright © 2021 Author et al., licensed to IJMSTA. This is an open access article distributed under the terms of the Creative Commons Attribution licence 
(http://creativecommons.org/licenses/by/3.0/), which permits unlimited use, distribution and reproduction in any medium so long as the original work is 
properly cited. 

1 Introduction 

The App: COA is a 14-page talking, a multisensory storybook with vivid illustrations of animals, interlaced with numerous 
animated graphics and interactive elements. It creates a fun and playful learning environment for both children and adults, 
regardless of their level of specific language competencies. This multi-sensoric and multi-lingual application was developed 
by Professor Markus Cslovjecsek from Switzerland, as a side-product for the European Music Portfolio - A Creative Way into 
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Languages -project (2009-20121). The writer, Achim Lück, composed a poem that tells a story about a bored lion and the wild 
animals that want to have a terrific party, following the original musical works, The Carnival of the Animals was composed by 
Camille Saint-Saëns in 1886. The texts of the poem are shown on each page of the App. Sixteen languages are currently avail-
able in this App, with constant additions to the possible language selections developed (Marjanen & Cslovjecsek, 2016). This 
App takes the current findings on language learning research2 into consideration and fosters the discovery of relationships 
between languages, and between music and language. That means "we understand more languages than we think,” labeled 
"intercomprehension” by Doyé & Meissner (2010) and Meissner (2010). At the same time, additional sources of information 
such as pictures, music and sounds aid comprehension3. 
 

The basic framework for the core understanding of the current research is created from the comprehension of musilanguage 
(Brown, 2000) - music and languages sharing the same essential elements (Patel, 2008), supporting the understanding of music 
as sounds (Cslovjecsek, 2000; 2011; Marjanen, 2014; Marjanen & Cslovjecsek, 2014; Seibert, Hug & Cslovjecsek, 2015) and 
musical interaction with emotions (Juslin & Sloboda, 2010) and with physical and bodily experiences (Bresler, 2004). We may 
talk about music education, language education - and sound education in between and as a support for both, with experiences 
of the sounding environments as sounding or as imaginative sounds visualized in one’s mind. This explains music connecting 
with tacit knowledge (Polanyi, 1966/1983) and flow (Csikszentmihalyi, 1975). 

2 Theoretical framework 

2.1 Music and languages as cultural expressions 

Languages are expressions of cultures, and they connect individuals for subcultures, and for nations. However, cultures are 
complicated entities and require complex investigations, to understand the pathways and crossroads inside a culture, or between 
cultures, or as cultural bridges from one to another. In the current research, cultural comparison is being done, but the goal of 
that is not to really understand the cultures in question, but to observe behavioral similarities and differences of two children 
from both two cultures, to understand the interaction behavior of children because of or despite of a certain culture. Music and 
language are expressions of certain cultures, but in these multicultural worlds the transforming and mixing of cultures is quick 
and powerful, and thus investigating a certain culture will be even more challenging, so it cannot be implemented with this 
small-sized data: we only explore these children as age-oriented examples from the cultures they represent. 
 
Musical culture is connected with the sounds of the native tongue, the way people act and behave, to their self-esteem and their 
orientation to the world, among other things. We may think of music as artistic productions and presentations,4 or music as 
processes and results of sounds produced and put together. The idea of maternal singing provides us with an understanding of 
the musilanguage phenomenon – a bridge at the line between music and languages. Maternal singing is observed in a sing-song 
manner, gliding-type sounds, poetic speech, musical speech, wordless song and breathy, moderately high-pitch voice (Malloch, 
1999/2000), whereas Papousek (1996) describes the maternal musical communication as imitative or rhythmic nonsense 
sounds, and as repetitive nonsense sounds” filled with pleasure”. We can even explore the broader framework of communica-
tion. Cross (2009) describes the evolutionary nature of musical meaning, and the systems of animal and human communication 
with the prosody of speech.5 According to Cross, music has semanticity, but it is adapted for a different function from the 
semanticity of language. 

 

 
1 EMP-L www.emportfolio.eu 
2 e.g. EUProject, EuroCom www.eurocomcenter.com 
3 e.g. EUProject 
4 musical creations 
5 as the musical qualities recognised in the speech contour, connected to the speciality of each language 



Young children’s interactivity – impacts of The Carnival of the Animals (COA) – iPad App.  

Cross-cultural observations: Finland and USA 
 

 

 

 3 

2.2 Musical interaction 

Musical6 experiences combine people because of the shared experiences (Marjanen, 2009) already when confronting the worlds 
of two sound systems during the fetal period and at the moment of birth, linguistic and musical, to lead into a mental framework 
with cultural connections (Patel, 2008). Musical integration, through any combination of disciplines, creates a framework and 
tools for working on a theme chosen. Musical learning is connected with transversal processes, and thus can be comprehended 
as” the pedagogy of connection”. (Dillon, 2006.) Musical communication can be observed from the behavioural models con-
nected to musical elements, such as imitation and repetition, created out of forms, pitch, rhythm or tone (Marjanen, 2009). In 
the categorization of the present study, music, language and sounds were categorized to understand the construction of the 
choices made by the children. 

2.3 Music and learning 

For learning, it is imperative to aim for deep-level experiences supported by the combined pathways of emotions,7 the body8 

and the cognition9 (Hannaford, 2004b). This is grounded on the fetal processes and the holistic experiences by means of the 12 
senses of the fetus (Chamberlain, 2003), and can be later supported with sense-based learning environments (Marjanen, 2021; 
Räty, 2015). The deep level experiences will better remain in the long-term memory, connected with the complex processes 
supported “with the crossroads to connect the body and the mind” (Damasio, 1994; Hannaford, 2004b: Tomatis, 1963/1977). 
Thus, the current App tends to benefit musical learning with the support of multisensory, holistic experiences. 
 
Aural, cognitive, technical, musicianship, performance and learning skills create the structures for musical learning (McPherson 
& Hallam, 2009). Playful activities connect with music performances and also with the imaginative, creative playful perfor-
mances (Kurkela, 1997). Learning at its best may not be so serious at all; it is about creative playful activities enjoyed and 
concentrated, supported with inner motivation (cf. Deci & Ryan, 2012; Järvilehto, 2014; Plant & Ryan, 1985; Ryan & Deci, 
2006; Vygotski, 1978) and flow (Csikszentmihalyi, 1975; Custodero, 1998; St.John, 2004). In addition, the social components 
for learning are essential (Wenger, 1998). 

2.4 Tacit knowledge and the Arts 

When observing the behavioristic view on knowledge, information was comprehended as sensory-motor, pictorial-visual and 
conceptual, language-based information (Engeström, 1994), with no apparent connections with music. However, according to 
Markku Pöyhönen (2011), a vague connection to musical information at the time could be observed in sensory-motor infor-
mation, in the form of instrument playing activities. 
 
Supported with the constructivist learning comprehension, we can clearly point out the connections between musical infor-
mation and skills (Kurkela, 1993, p. 124), and the visual arts information being a result of experiences (Pullinen, 2003, p. 25-
26) – as well as musical information. The comprehension of arts education thus includes information on skill-learning infor-
mation, skill maintaining information, technical abilities, the evaluation of technical abilities, and information of the predeces-
sors. It leads us to the relationship between the arts and knowledge, connected with Tacit Knowledge (Polanyi, 1966/1983). It 
also helps us to explain the behavior with its past, presence, and future, to formulate and being formulated by the culture (cf. 
Marjanen, 2021). Tacit knowledge is connected with human interaction and the earliest learning processes, as a part of human-
ity. It can be explained starting from the prenatal interaction processes (Marjanen, 2009), with their ground on the holistic world 
of experiences by way of the 12 senses of the fetus (Chamberlain, 2003), and the arts, especially music as a factor for the brain 
development (Hannaford, 2004b).  

 
6 sound-based 
7 mentally 
8 physically 
9 “the common sense”, reasoning 
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Polanyi’s concept (1966/1983) Tacit Knowledge can be comprehended as silence, speechless or wordless knowledge, infor-
mation passing on within cultures and through generations, connected with practically oriented expertise, or experiential learn-
ing with no articulation of the possibility to articulate information (Pöyhönen, 2011, p. 89). In Marjanen (2021), music learning 
experiences and knowledge comprehension were described via Faces, Spaces and Timelines accessed through musical learning 
at the Multisensory Musical Design (MMD). 

2.5 Musical elements in languages and arts integration 

To create a comprehension of music as a core for holistic interaction and dialogues through the arts, it is vital to create these 
connections here, as well. Musical elements create grounds for interaction, learning and education. These may be observed as 
structures for arts-integrated teaching, and as an interesting phenomenon for further explorations in the future. The idea of the 
elements to connect music, languages and arts is presented in Table 1 in Attachment 1. 
 
The experiences of arts are only possible via our multisensory resources for the needs of experiencing our environment, the 
presence of other human beings, and emotions. These are explained via the sensory modes, especially from the grounds of 
information on early childhood –, general– or special education for teachers, which are also crucial for the current research 
needs. Please see an idea to describe the sense-based dimensions in Figure 1 below, created as a sum of various sources (cf. 
Marjanen, 2021) and supported by the understanding of fetus’s 12 sensory modes (Chamberlain 2003). 
 

 
Figure 1. The essential human sensory modes for experiences. 

 
The experiences gained via the pathways of sensory modes and arts integrative elements create interaction and experiences to 
share and are thus meaningful for the current research. They can be observed as imprints in the brain, via the methods of brain 
research. In research literature, focus is often set towards a comprehension of a certain sense or two. However, on the grounds 
of the anthropology of senses, David Le Breton, Carmen Ruschienski and David Hoves (2017) define sight as the projective 
sense – to know –, hearing as the sense of understanding, touch as the sense of contact, smell as the sense of transition, and 
taste as a taste for life. We also know about the imprints of the multisensory experiences shown in the brain, and the abilities 
of one sense to replace another (Damasio, 2004). However, the meanings of imprints in our minds are being even harder to 
show, and this research aims to take some steps in that direction. 

2.6 Visual preference theory 

Following the presented idea of the connections between various fields of the arts, we can now better explore the visual factor 
at the Carnival of the Animals App and research. Robert Fantz’s visual preference theory is based on his seminal study on 
infants’ visual attention, which suggested that in attending to or fixating on a visual stimulus, the infant was actually learning 
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about the stimulus (Fantz, 1958). In this research, when a pair of visual stimuli were simultaneously presented to the right and 
left of the midline of infant participants, their fixations were systematically directed toward one stimulus over the other. In 
other words, infants spent significantly more time looking selectively at, or “preferred” one stimulus of the pair. This is sup-
ported by Hannaford’s “Dominance factor” – model (2004a). Although Fantz’s work focused on preverbal infants, his assump-
tions provided a conceptual basis for the current study. It is reasonable to speculate that when young children are fixating on 
and touching an object on the iPad, they are also learning about that visual stimulus. (S)he naturally uses also other senses with 
these visual explorations: besides the already mentioned the tactile sense, (s)he might also connect this experience with kines-
thetic and auditive, or linguistic and proprioceptive sense-oriented information (see Figure 1 above). This idea of the visual 
stimulus is further supported by Bandura & Walters (1963), who believed that a child learns what he or she attends to. This is 
supported by the pedagogies of music education by Regelski’s (2017) notion, that in music education, experiences without a 
direction are not enough: the direction gives a motivation for one to learn, connecting with Vygotski’s (1978) socioconstruc-
tivist learning approach. Nevertheless, there has been little work on what attracts and maintains a young child’s preference for 
visual and auditory categories on an iPad App. The study of preference of visual and auditory elements on an App may provide 
valuable insights and implications for early childhood music learning, as a part of the holistic world of experiences in transversal 
learning processes. 

3 Purpose of the study 

Within a naturalistic setting of the home in the United States and Finland, the researchers examined the finger movement 
produced by four 6-year-old children, to determine their preferred graphic objects and sound categories, and to investigate the 
development of their visual and auditory preferences when interacting with the iPad App cross culturally.  
Specifically, the research questions addressed are as follows:  
1) Which visual/auditory elements do they engage first when they look at an App page?  
2) What cultural changes or patterns occur in their preferences of graphic objects and sound categories?  
3) What are parents’ views on children’s various abilities, such as ease of iPad use, reading, listening, language, music, visual, 
and other special interests?10 Does the child’s behaviour support the parent’s views? 
Questions 1-2 are answered by the quantitative data set of the current research, and question 3 is based on the qualitative 
observations, to define why triangulation methodology creates significance for human-oriented research settings. 

4 Delimitation 

Because of the rapid changes in the media formats, this study may only be credible for the current time frame. Also, due to the 
small sample size, the findings of this study should not be generalized to a large population as a piece of absolute evidence. 
The aim has been in the deep level understanding and interpretation of a child’s behavior at a certain age, in a certain moment.  
It is also important to understand the philosophical grounds of the use of small size data. As shown via this research, detailed 
information for behavior needs to be observed via magnifying lenses, and later connected for several research results to create 
a whole, when possible. At this Carnival of the Animals research, the research process was constructed from this kind of an 
approach (Perez & Cslovjecsek, 2013), and it should support e.g., teacher students’ learning pathways. 

5 Method 

This study was a part of an international pilot study, following the procedure given for the pilot study (Perez & Cslovjecsek, 
2013). After obtaining institutional review board approval and parental consent, the researcher followed the protocol to collect 
the finger-movement tracking data. However, at the Finnish research performance, information on the child’s interest and 
motivation for playing with the App was also collected: the children played as long as they wanted to. For the cross-cultural, 
quantitative investigation, a sample of 12 minutes from the beginning of the data was being analyzed, being able to create the 

 
10 For this reason, the attached table to explore the elements behind various arts fields included examples of various arts forms 

in a variety that currently was being at our reach. 
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comparison for the needs of the current research setting.  
 
Visit 1. Before the first visit, the App was installed with the mother tongue and one additional language. The mother tongue, 
English / Finnish, was the first language that the child experienced in the home. The App was turned on and revealed a picture 
of two lions on the screen on page 1. The researcher turned on the tracking button of the iPad and invited the participant to 
explore the App freely. The participant interacted with the App without receiving any guidance from the researcher. The session 
ranged in length from 10 to 12 minutes. If the child wanted to show something or to start a conversation, the researcher reacted 
naturally and redirected the child to the App. If the child did not touch the screen with the fingers, the researcher provided some 
encouragement and/or help to turn the page. The researcher did not intentionally touch the screen nor did she point at a specific 
place or indicate where to touch.  
 
Visit 2. The child explored the App freely for about 10 to 12 minutes. If the child didn't change to page 2 during the first visit, 
the researcher showed her how to turn the pages.  
 
Visits 3 and 4. The child explored the App freely for about 10 to 12 minutes. If the child did not understand how to scroll in the 
language or the musical bar,11 the researcher showed her these manipulations during week 3, the researcher made sure that the 
participant played through all 14 pages on the App. All procedures were used in the same manner across participants in the 
study.  
 
The target group consisted of four children, a boy and a girl from the United States, and a boy and a girl from Finland. Home 
visits with these children / their families were performed four times during five weeks in 2014. Of the visits, data were collected 
both quantitatively, in the form of finger movement-tracking created by Zehnder (2013), and qualitatively (interviews, vide-
otaping the play activities during the sessions). In the current paper, our focus is set cross- culturally for the quantitative data, 
methods and results, and supported by some views on the qualitative data, as a support. 

5.1 The Quantitative Analysis (Questions 1-2) 

For the analysis, 12-minute data from the beginning of each session was explored with the focus on action,12 object13 and 
sequences.14 The results were observed on the basis of the first choices on objects and sound made. In the analysis, 7,411 touch 
points15 were coded and output as raw data to identify the object, sequence and page number of each touch. The content analysis 
of the visual and auditory characteristics was performed in the framework of nine sound categories, to be grouped into four 
areas: (1) Language: talking animal, poem; (2) Music: conductor,16 music bar,17 music instruments and animals with ostinato 
sound patterns for improvisation; (3) Sounds: animal sounds, nature sounds; and (4) Game-like other sounds.18 

5.2 The Qualitative Comprehension to Create a Dialogue with the Quantitative Interpretation 
(Question 3) 

The qualitative data included the videos and the interviews.19 This was used as a support to understand the child and to better 
interpret the behavior within the framework created, and to collect information of the free play with the App, and about the 
experiences from the family’s point of view. In the video data, the interaction was observed in sending and receiving messages, 

 
11 bar lines situated at the bottom of each page when touched, these bar lines will play the theme music from COA 
12 type of the movement: tap, move, or scratch 
13 names of visual and auditory objects on each page and the times they were touched 
14 the order of objects to be touched 
15 US: 3,368; Finland: 4,043 
16 theme carrier bug 
17 barcode-like track playing the melody 
18 require trigger of the game 
19 starting and ending interviews with the parents and the children together 
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creating contact, exchanging of ideas, and musical-linguistic behaviour. Only within an incident of three minutes, the child may 
play with rhythms, imitate, use reverse language, improvise, create contact and connections to one’s own life, etc. Also, the 
emotional expressions were investigated at the video data.  
 
To access these phenomena, musical-linguistic elements were used as analysis tools to observe the transcriptions first made 
from the videos, and musical happenings were then highlighted from the data. As a support for the emotional expressions, 
theories of music and emotions were used to define the emotions expressed by the child. Four main categories presented for 
emotions supported the analysis: happiness, anger, fear and tenderness, and other emotions are then explained as mixtures of 
those, to connect finally in ways of musical expressions, as explained by Juslin (2001). 

Besides the interaction evidence from the musical-linguistic inspiration connected with creating connections, also bodily be-
havior was shown in the videos, with a variation between various personalities. At their spoken language expressions, they also 
expressed their real-life experiences via playful episodes, thus taking the App as a part of their own life happenings. This can 
be comprehended also as an expression of the vocal development – children’s spontaneous songs as a part of the enculturation 
process (Fredriksson, 1994), according to the phase of a child inventing and creating songs as stories of her own life. These 
kinds of individual features were shown, besides in the bodily interaction behavior, also in the duration of the child’s playful 
focus duration. There was much variation between various individuals. The data revealed these features towards the results, 
with the support of systematic video analysis, supported by Annotation and HyperResearch video analysis software, connected 
with other data sets and theories (triangulation). In this paper, we delimited those out of the focus. 

Qualitative comprehension is deeply oriented in the comprehension of knowledge, in reference to what is being searched for, 
how it is explained, understood, and observed. In this cross-cultural setting, our possibilities to holistically share the qualitative 
data would have needed a shared ground constructed from the beginning of the research, to direct the interviews and the video 
recordings. Unfortunately, this has not yet been performed in a cross-cultural research setting. However, the qualitative ap-
proaches, even as separate sections, help us understand and explain the results with their connections grounded in the prenatal, 
musical and linguistic development, and the holistic nature of music at the human life, and as a bridge between the individual 
and the social (Marjanen, 2021). 

6 Results 

In this Chapter, each question is being answered separately on the basis of the quantitative and qualitative data collected, with 
the analysis following the same procedures and performed by the same researcher. For the quantitative results, only 12-minutes 
period of the data was analyzed, while for the qualitative part, the data as a whole were observed.  
 
Question 1: Which visual/auditory elements do they engage first when they look at an App page?  

 
When looking at the rankings of the first preferred objects on the grounds of the four main areas,20 it seems that the preferences 
demonstrated a consistent pattern across culturally. All the children, regardless of the cultural differences, preferred music 
clearly the most, and game-like sounds the least. This is supported by Eerola & Zentner (2010), with results for 2-year-olds 
preference for the musical, rhythmic sounds instead of spoken or other sounds. Please see Figure 2 for the description details. 
 

 
20 music, language, general sounds, game-like sounds 



Kaarina Marjanen, Catherine Ming Tu, Alberto Favian Treviño 
 

 
 

 8 

 
 

Figure 2. Comparing of the first preferred object: American and Finnish 6-year-olds. 
 

Question 2: What cultural changes or patterns occur in their preferences of graphic objects and sound categories?  
 
To clearly answer the question on cultural changes/differences, large-scale data would be needed. However, some interesting 
details can be seen when looking at this small sample (n=4). Figure 3 shows a bar graph of the summed percentage of the rank 
of first preferred objects within the nine subcategories between the Finnish and American 6-year-olds. Talking animals were 
the most visited object for all participants. When comparing the Finnish and the American 6-year- olds under the nine subcat-
egories, the most apparent difference would seem to be on the choices of the poems.21 The other main differences would seem 
to be the choices on the talking animals,22 the choices on improvised sounds,23 and the choices made on the music bar.24  

 
21 almost 12 % often chosen by the Finnish children 
22 with about a 7% more by the Finnish children 
23 with about 7% more by the American children 
24 about 7% preference by the Americans 
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Figure 3. Comparing the rank of first preferred objects within the nine subcategories between the Finnish and American 6-year-olds. 

 
To understand and explain the cultural differences, also the comparison between the sexes should be made, and the qualitative 
information25 should be observed from that regard. However, due to the small amount of data, it would not serve the purposes 
of the paper, to go further for these observations. Gender behaviour models or differences by the Finnish and American behav-
iour cannot be found to make a generalization. When observing this limited amount of data, we can only see individual differ-
ences because of the differences in personalities, likes, dislikes and reflections may be of domestic cultural values. We can go 
back to Figure 1, to examine the choices made follow the same preferences within the framework of the four main areas: 
language, music, sounds and game-like sounds, which of music was clearly the most preferred despite of the sex or culture. So, 
at this point we can state that there are explicit behavioural models and preferences despite of the culture and sex, but the 
children’s behaviour may be more personally oriented than culturally or sex-oriented. Another new approach to explore these 
results further would be to analyze the data via musical-linguistic elements, which might give us more information also of the 
deposit of music and the prosodies of speech, and the musical elements in spoken or other sounds. Let us now have a look at 
the qualitative data on the interviews and the videos, to answer the last question, number 3.  
 
Question 3: What are parents’ views on children’s various abilities, such as ease of iPad use, reading, listening, language, 
music, visual, and other special interests? Does the child’s behaviour support the parent’s views?  
 
The interviews with the Finnish parents and their children provide us with another perspective: how to describe the experiences 
during the study. All the Finnish parents pointed out the educational nature of the Carnival App; describing the learning pro-
cesses observed by their children by imitating languages, sounds and music, creating music, learning about the use of this 
technical device and especially the App itself. The App was also found very amusing and positive with many possibilities to 
support the child’s interaction behaviour.  
 
At the personal level, the inner motivation and individual interests were clearly shown in the video data as well as in the session 
durations and the variety of choices made while the children interacted with the App. It was clear that the interest in reading 

 
25 videos, interviews 
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and writing skills were also shown - both the Finnish children had already learned the reading skills, and the girl was especially 
interested in reading, imitating and continuing of the App stories,26 when the boy was more interested in writing.27 These results 
need the support of musical-linguistic elements as a ground, to understand how music reflects in the communication and spoken 
or bodily interaction.  

As an example of what happened during such an interaction episode, here are samples from the beginning of two episodes by 
a 6-year-old Finnish girl. During these samples, lots of interactive behaviour were inspired by the playful activities with the 
App, connected with creative musical performances: 

1) Episode 3 (total duration of the sample: 6’ 40’’) 
• Communicating with the father 
• In the beginning: playing with tempo changes 
• “Isi!” (Father in the Finnish language) (0’ 20’’) 
• Bubbles (1’ 15’’) 
• Talking about the story 
• Imitating “Aasit ovat köyhiä” (“The donkeys are poor”, Finnish language at the App) with facial – bodily expression and 

the tone of the voice (1’ 48’’) 
• Back to tempo changes (2’ 13’’) 
• Imitating only with the mouth (silent imitation) (2’ 18’’) 
• Imitating, reading, listening (2’ 33’’) 
• Taking contact to the father, eye to eye contact, smile (2’ 46’’) 
• Imitating aloud, reading (2’ 50’’) 
• “Olen niin surullinen” (“I am feeling so sad”, Finnish language at the App): emotions, listening to the guitar (3’ 49’’) 
• Making rhythms out of sounds (4’ 29’’) 
• Playing the piano (5’ 30’’) 
• Sharing the playing with the mother (6’ 18’’) 
• Remembering their own cat, imagining the cat’s concert with him (6’ 28’’) 

2) Episode 4 (total duration of the sample 3’ 37’’) 
• Eye-to-eye contact with the daughter’s head on the mother’s lap 
• Asking the mother to guess the page in question by the sound sample 
• A lot of discussion on guesses and answers and about the animal species in question 
• Reverse language, to guess the page… (1’ 33’’) 
• Talk about the facial images of the animals 
•  “Mihin te kaikki menette” (“Where are you all going?”, Finnish language at the App) – communicating via the App to 

present a question to the elder daughter (1’ 58’’) 
• Repetition 
• An answer received (2’ 35’’) 
• Animal sounds (2’ 48’’) 
• Discussing about the sounds with the mother (3’ 09’’) 

 
These small sample examples are given to create an idea of why this qualitative data is needed to understand the child’s inter-
action behavior while using the App: it reveals what happens externally of the App, or as inspired by the App playful, imagi-
native performances. The child connects with the other people in the room, but to create a real research evidence, another 
research paper should be written with a separate focus on that. These examples were only picked out from the data collected 
by these two children as the target of the Finnish sub study. 
 
The individual differences shown in their skills and interests may have been a factor also shown in the durations of the sessions, 
as a deviation from the original research protocol, with the children’s possibility to play as long as they wanted to. Please see 
Figure 4 below to observe this.  

 
26 poems 
27 no connection with the behaviour with the App 
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Figure 4. The session durations: Finnish participants’ motivation and interests towards the App. 
 
A lot of the child’s activities would remain unknown unless we found the support of the video data. In the videos, the active 
interaction with the musical behavioural models can be observed, such as the improvisational activities performed, other than 
the improvisation with the App qualities - e.g., the Finnish girl used the speech rhythms, the syllables to create music with 
structures and tones out of speech, and to communicate with the parents. The video data also revealed a lot of silent ways to 
communicate, motivated by the App. It seemed to support the sharing of the positive experiences. Connections to one’s own 
life were created, and the App was also used playfully to communicate directly with other family members. No fear of misuse 
of the device or fears of addictions created because of this App were shown. The modality of the chosen actions28 with the idea 
of visualization, brought light to the importance of learning about the personalities of the children we interact with.  
 
When looking at the latter research data on the Finnish 3-4 -year-old children, it may be stated, that the duration of the session 
tends to follow the same lines - with the second session being the longest by duration. There is a clear need to collect more data 
in various countries and age groups, to comprehend the phenomenon with its connections better. 

7 Discussion and conclusion 

This research study is the first attempt to investigate the cross- cultural behavior of young children’s visual and audio prefer-
ences on iPad. The results were consistent with several previous studies (Tu, 2017a; 2017b). Talking animals were the first 
touched objects for younger children regardless of culture; both participants from the United States and Finland demonstrated 
similar patterns in their preferences among music, language, general sounds, and game-like sounds. Similar patterns shown 
between the two cultures proven that the finger-movement tracking software is a valid research tool. The finger-movement 
tracking software is reliable and accountable for investigating young children’s interactivities with the iPad.  
 
The core interest of the current focus was set for the musical interaction behavior as affected by the COA App. As it was already 
shown in many ways in the results of the study, that individual factors were found as strong implications for the study results. 
Only a small moment of the four children’s lives was observed for the current research. However, it can be stated that both 
qualitative and quantitative data are needed to explain a bit of the child’s (musical) interaction behaviour. On the basis of the 
quantitative data, interesting findings may be found, but to be able to answer the questions arising, qualitative data is needed. 
It is undeniable, that with the support of the videos and interviews, a lot can be further explained - with new questions arisen. 

 
28 animations, verbal appearances, sounds, soundtracks or music 
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Much interesting behaviour was revealed only within a few minutes of the video observations; and even with the limitations of 
the study kept in mind, we can claim that the amount of data as a whole is vast for a human discipline study - giving much 
information of the child’s learning and behaviour with touch-based devices.  
The interests of the children seemed to be shared despite of the culture. Musical elements - sounds - arise the child’s interests, 
and the creation of music via the use of the elements – here is another direction to observe further. Is this benefitted enough in 
the educational field already? Music and languages seemed to function as sounds in learning on the basis of the current data. 
However, it would be fascinating to look further at certain appearances of the data, such as the poems arising in the Finnish 
children’s interaction behavior. It might be connected to the rich and strong tradition in Finland for poetry and storytelling, also 
shown in the Finnish National Anthem, The Kalevala. Also, can we create any dialogues to the nature, connected with the 
Finnish children’s interest on the animal sounds? It can also be considered and observed, if the cultural grounds would be seen 
in the American children’s interest on the improvised sounds - due to the musical tradition and the history of jazz and blues in 
America? These American children found the music bar also more interesting than the Finnish children - are there references 
to the technological behaviour models, or how could this be explained?  
 
Connections to the inner motivation were found. The App seemed to support the interaction behaviour - functioning as a factor 
for inventing and finding new ideas. The preferences of the 6- year-olds were very consistent across the two cultures. Would 
this be the case with all the age groups - could we find some behavioral models or patterns of behavior with this App, when 
observing various age groups in different geographic locations?  
 
This App, and the study with the App would seem to produce much interesting information for the field of music education - 
both from the App developers’ and the teacher's’ point of views, but also for the development of music education and music 
education methods, and for language education and language education view, not to forget the significance of the results and 
information accessed for general early childhood education. The individual differences shown so clearly in the study would 
need a lot of attention by the teachers - the importance of giving the individual pupils the time and space needed, with the 
respect for it unmuch – and maybe, it would also be worth connecting with the various emphasizes of individual multisensory 
with respect use of this App also may provide us with interesting information via the use of it as a tool for the teacher students, 
as already pointed out in several investigations (Marjanen, 2016; 2015; 2014a, 2014b; Marjanen & Cslovjecsek, 2017). It seems 
that this App may support the comprehension of human behavior, connected with Tacit Knowledge (Polanyi, 1966/1983), and 
explain also the needs of music studies as a part of one’s professional development, child behavior, students’ research skills 
and identities, with teacher explain (Marjanen, 2016; Marjanen, & Cslovjecsek, 2017). The qualitative and quantitative data 
sets and researcher collaboration, to access triangulation, were found significant for the comprehension and results stated. 
 
In the future, a large sample size should be conducted to investigate the variety of developmental processes, sex and age dif-
ferences, and cultural factors etc. Important information obtained by the longitudinal approaches could be helpful and the need 
and possibilities for other research orientations, such as music at the general professional studies. It is phenomenal to keep in 
mind that the current framework: media formats changing rapidly may alter the results in the long term, and due to the small 
sample size, any absolute conclusion cannot yet be given. It is strongly recommendable for the readers of this article to down-
load the Carnival of the Animals App personally to understand the current research better and even to explore its use with 
children. Also, the ideas and wishes for new languages for the App are taken into notice! 
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SKILLS AND ARTS FIELDS AS DIALOGIES IN
SCHOOL SUBJECTS

MUSIC AND AUDITIVE 
ARTS; SOUND EDU-CATION

DANCE, (MUSIC &)
MOVENT, CIRCUS

DRAMA, MOVIE,
MEDIA,
PERFORMANCE 

VISUAL ARTS,
PHOTOGRAPHY,
CARTOON

LANGUAGES,
WORD ARTS (POETRY,LITERATU
RE, SPEECH ART..)

M
US

IC
AL

-L
IN

G
UI

ST
IC

EL
EM

EN
TS

AS
ST

RU
CT

UR
ES

FO
R

AR
TS

AN
D

SK
IL

LS
SU

BJ
EC

TS

Dynamics, nyances (fore, 
power)

Dynamic nyances in sound, 
expressional tools; prosody 

The expressional power of the 
movement

Focus and contrasts
The expressional power of the 
image/vision, size, colour and 
valeur; dynamics in space

Intonation, prosody

Pitch, melody
Changes in pitches (up, down, steady, 
gradual movement, intervals, jumps); 
prosody

What/ how it is being moved 
(levels, directions; changes of 
levels)

Expressional intonation, ways of 
using one’s voice, dialogues 
(question -answer)

A line, the expressive elements of 
a picture

Pitch, prosody

Tone, sound

Changes in tones; varios tones of 
human individuals and musical
instruments, tones in sound 
environments; prosody

Space – where and how to 
move;  changes of levels in a 
space

Emotion, feeling, space Tone, atmosphere; multiple lines Tone, sound, prosody

Structure, form
Motives, phrases, lines and verses. 
Parts of compositions in various forms 
(AB, ABA, ABC, ABACADA…the sonata 
form)

Structure (form, unit) The tension of drama (curve)
Composition (dots, lines, 
surfaces, forms, colours and 
spaces). Sharpness.

Structure (syllables, sentences, 
paragraphs…)

Rhythm, duration
Basic beat (pulse), melody rhythm
(word rhythms), pace types, rhythmic
ideas (repetitions etc); prosody

Tension, encounters The rhythm of drama (curve) Free or binded elements within 
visual rhythms, spatial repetitions

Rhythm, stress, prosody

Tempo (speed) Musical tempo and its variation, tempo 
markings; prosody

When, how and for how long 
to move

Rhythm, dramaturgy
No equivalency / 
correspondence?

Tempo, prosody

Harmony
Simultaneously sounding tunes, chords 
(major, minr, clusters… dissonance, 
konsonance). Keys.

One / many
The participative actors/ the 
audience’s drama; drama 
adaptations

The holistic balance and harmony 
of the work; golden ratio; tension 
through contrasts 

One / many

Distance The sounds or voices experienced with 
the distance from the listener.

The distance between dancers/ 
between the dancers and the 
audience

The participative actors/ the 
audience’s drama; drama 
adaptations

The composition and placement 
of pictorial elements (connected 
with structure, rhythm and 
harmony)

The distance between speakers and 
the audience

Direction
The sounds or voices experienced with 
the directions from the listener and 
his/her postures.

The dance directions in space, 
mutually, in regard to the 
audience

Coreography and postures/ 
positions

Horisontal, vertical and diagonical 
directions; forms

The direction of the sound coming
and going

Table 1. Musical-lingvistic and artistic elements in education. Attachment 1.


