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Sound symbolism in Swedish 

child-directed speech 

A longitudinal study of lexical iconicity  

Johanna Schelhaas 

Abstract 

In this thesis, the usage of iconic expressions, or sound symbolic expressions, is investigated in 

Swedish child-directed speech during the first two years of life. Furthermore, it is explored whether 

there is an effect of the usage of sound symbolism on productive vocabulary at 2;0 years. Ten 

monolingual Swedish and typically-developing children and their parents were selected at the ages of 

0;3, 0;6, 0;9, 1;0, 1;3, 1;6, 1;9 and 2;0 years. The sound symbolic expressions were extracted, 

classified and analysed. One finding is that sound symbolic expressions are used by all parents in 

varying degrees from sparsely to abundantly. On average 0,9 sound symbolic expressions were used 

per minute by all parents. There was no significant effect of the usage of sound symbolism on 

productive vocabulary. Nevertheless, this work shows that iconicity is used in early childhood and 

might be a part of the register child-directed speech. Further studies should investigate more 

thoroughly the effect of iconicity on language acquisition. 

Keywords 

Sound symbolism, iconicity, child-directed speech, productive vocabulary 

  



 

 

Ljudsymbolik i svensk barnriktat 

tal 

En longitudinell studie av lexikal ikonicitet  

Johanna Schelhaas 

Sammanfattning 

I denna studie undersöktes ikoniska, eller ljudsymboliska, uttryck i svenskt barnrikat tal under barnets 

första två levnadsår. Utöver detta testades det om det fanns någon effekt av användning av 

ljudsymbolik på barnets produktiva ordförråd vid 2;0 år. Tio enspråkiga svenska och typiskt-

utvecklade barn och deras föräldrar valdes ut vid 0;3, 0;6, 0;9, 1;0, 1;3, 1;6, 1;9 och 2;0 år och de 

ljudsymboliska uttrycken extraherades, klassificerades och analyserades.  Ett resultat var att alla 

föräldrar använde sig av ljudsymboliska uttryck; varierande från lite till mycket. I genomsnitt 

användes det 0,9 ljudsymboliska uttryck per minut av alla föräldrarna. Ingen signifikant effekt på det 

produktiva ordförrådet kunde hittas. Trots detta så visar detta arbete att ikonicitet används under den 

tidiga barndomen och att ikonicitet kanske är en del av talstilen ‘barnriktat tal’. Framtida forskning 

kan undersöka ikonicitetens påverkan på språkinlärning mer ingående.   

Nyckelord 

Ljudsymbolik, ikonicitet, barnriktat tal, produktivt ordförråd 
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1 Introduction 

When sitting in one of my very first lectures on linguistics, the point was made that most of language 

is arbitrary and that that is something that makes language unique for humans. I remember someone 

raising a hand and asking: “But what about onomatopoeia?”. This sparked my interest in an area that 

seemed to have been neglected ever since it was discussed by Plato whether words are arbitrary or not. 

For the rest of my studies in linguistics, I always had an eye open for things that were not like the 

others and one of these things has been iconicity in language. First, I found it amusing but after 

starting to dig a little bit deeper by reading articles and going to a conference on iconicity, I felt that I 

was onto something much bigger. A whole new world opened itself to me. 

There are words that are not arbitrary in human languages. Furthermore, iconicity is used in 

abundance by parents when interacting with their children. This thesis hopes to shed some light on 

how these words or rather expressions are being used, if there is an impact of the usage on productive 

vocabulary in children and if iconicity is a part of the way that Swedish parents use to talk to their 

children. 
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2 Background 

The following sections will in turn introduce the concepts of iconicity, arbitrariness and sound 

symbolism on a lexical level. The usage, faciliatory role and processing of sound symbolism in 

childhood is presented as well. Child-directed speech is also shortly introduced. 

2.1 Iconicity and arbitrariness: two sides of the 

same coin or apples and pears 

2.1.1 Iconicity and arbitrariness 

Iconicity is the resemblance of form and meaning. Arbitrariness is the lack of such a resemblance. 

This becomes clear when words such as ‘meow’ and ‘tree’ are compared to each other. ‘Meow’ which 

in many languages is quite similar in form (Abelin, 1999: 204) is the imitation of what a cat sounds 

like while ‘tree’ in English, ‘Baum’ in German, ‘träd’ in Swedish, ‘ki’ in Japanese, ‘puu’ in Finnish 

and ‘kuɽa’ in Pashai (PSH) have not much to do with what a tree sounds or is like. The imitation of the 

cat’s noise is iconic and the different forms of ‘tree’ are arbitrary. 

There has been an on-going debate since antiquity whether words are arbitrary or not (cf. 

Svantesson, 2017). This thesis assumes that both arbitrary and iconic words exist. Previously iconic 

words have been treated as ‘amusing (or annoying) irregularities’ (Svantesson, 2017: 1) but attitudes 

seem to be shifting. Lockwood and Dingemanse (2015: 1) even go so far as to claim that “the two 

systems are clearly happy enough to co-exist within language”. Iconicity has been treated as the 

opposite of arbitrariness, but Lookwood and Dingemanse (2015:1) are asking for a new, more 

constructive way to look at it. This is reflected in the way iconicity is presented as a property of 

language (Perniss, Thompson & Vigliocco, 2010: 11; Perniss & Vigliocco 2014: 9), rather than being 

the opposite of arbitrariness. Both systems co-exist and thrive in their very own way. 

There is a rapidly growing body of literature on iconicity, sparked by recent innovations and 

renewed interest (Dingemanse, Blasi, Lupyan, Christiansen & Monaghan, 2015: 603). This thesis aims 

to add a study on parent-child interaction to this growing body. Nevertheless, arbitrariness has been 

important for the field of e.g. linguistics. Ever since the claims of Saussure ([1916] 1970) and Hockett 

(1960), arbitrariness has been used as an axiom for human language and as the one of the things that 

make human language unique. Most of the works on iconicity start with stating that most of the words 

in any language are arbitrary but that there are some exceptions that are seemingly not as trivial as 

initially claimed. Often quoted, Newmeyer (1993: 758) stated that “the number of pictorial, imitative, 

or onomatopoetic nonderived words in any language is vanishingly small”. This might be true for 

Indo-European languages, which were in focus in the early days of linguistics, but it might not be true 

for other languages. Languages that are often cited to be rich in iconic words are West African 

languages, Southeast Asian languages, Japanese, and Korean (Svantesson, 2017: 2) which have been 

studied when it comes to iconicity. Newmeyer’s claim might also be true with regard to adult-adult 

conversations, but there are indications that adult-child interaction contains more iconicity than adult-

adult conversations. This is further introduced in section 2.3. 

To sum up this section, both iconicity and arbitrariness are parts of human language and have 

different advantages that complement each other. 

2.1.2 Types of iconicity 

There are several types and levels of iconicity in language. This thesis is concerned with iconicity on a 

lexical level e.g. words like ‘nam nam’ to indicate eating and word-like expression such as ‘dududu’ to 

indicate a toy walking. Iconicity can be found in the structure of language as well for example in 

clause structures (cf. Haiman, 1985). An example for iconicity in the structure of language is the 
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sentence “He went to bed and took off his pants” (Grice, 1981). The sentence is perceived in a manner 

where the action of going to bed comes first and then the action of someone taking off their pants. This 

shows the linearity of language and is this seems to be iconic as well since the pattern follows a line 

like in a graph from left to right. Croft (2003:102) argues that the idea ‘‘behind iconicity is that the 

structure of language reflects in some way the structure of experience’’. He went to bed first and then 

took off his pants and not the other way around.  

One can find iconicity in other modalities such as gestures. An iconic gesture is e.g. a balled-up fist 

rotating to the left and right to indicate unlocking a door or using an upwards-pointing flat hand across 

ear and cheek to show that one is talking on a smart phone. 

2.2 Sound symbolism 

A part of iconicity in the human communication system is sound symbolism. Nuckolls (1999: 228) 

states that an utterance is ‘sound symbolic’ when any sound unit in the utterance “is said to go beyond 

its linguistic function as a contrastive, non-meaning-bearing unit, to directly express some kind of 

meaning”. In broader terms, sound symbolism is described as “the direct linkage between sound and 

meaning” (Hinton, Nichols & Ohala, 1994: 1). These two similar definitions will be applied in this 

thesis allowing all kinds of sound symbolism to be included since sound symbolism in early childhood 

is a relatively un-explored area. 

The terms ‘sound symbolism’ and ‘iconicity’ can be viewed as equivalent in this thesis. The same 

goes for ‘iconic’ and ‘sound symbolic’. It should be pointed out though that sound symbolism is the 

verbal part of iconicity because other modalities such as gestures can be taken into consideration as 

well. 

2.2.1 Broad classifications of sound symbolism 

Hinton, Nichols and Ohala (1994) divide sound symbolism into four broad categories: corporeal, 

imitative, synesthetic and conventional sound symbolism. Corporeal sound symbolism is described as 

the sounds used to express the internal physical and emotional state of speaker e.g. coughing when one 

is sick or vocatives like a child crying for attention (Hinton et. al, 1994: 2). Imitative sound symbolism 

is where onomatopoeic words and phrases come in (Hinton et al., 1994: 3). A more thorough 

description of onomatopoeia is provided further ahead in this section. Synesthetic sound symbolism is 

the “acoustic symbolisation of non-acoustic phenomena” (Hinton et. al, 1994: 4). This can be encoded 

in vowels, consonants and suprasegmentals to describe properties of an object e.g. front vowels to 

indicate smallness. The last kind of sound symbolism is the conventional one (Hinton et al., 1994: 5). 

Here certain phonemes or clusters evoke a certain meaning connected to the phoneme. An example for 

this is –ack in ’whack’ or ‘crack’ which indicates some violent movement or destruction. According to 

Hinton, Nichols and Ohala (1994:10), the above-mentioned types of sound symbolism can be divided 

further into six distinct semantic and pragmatic fields of sound symbolism that emerge cross-

linguistically: 

 (1)  mimicry of environmental and internal sounds; 
 (2)  expression of internal states of being, both physical and emotional; 

(3)  expressions of social relationships (as in diminutive forms and vocatives and imperatives); also 
the expression of opprobrium and stigma; 

(4) salient characteristics of objects and activities, such as movement, size, shape, color and texture; 
(5) grammatical and discourse indicators, such as intentional markers of discourse and sentence 

structure, and distinctions between parts of speech;  
(6) expression of the evaluative and affective relationship of the speaker to the subject being 

discussed  

 

These categories are broad and encompass much that cannot be accounted for in this thesis, but 

make a good starting point for the categorisation of different iconic ‘behaviour’. In this thesis, (1), (4) 

and (6) will be used for classification since they match the categories by which the annotated material 
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was transcribed. The categories in (2), (3) and (5) are out of the scope of this thesis and need a more 

detailed analysis of the material that takes discourse into consideration. 

Sound symbolism is a broader category of verbal iconicity, but there are some smaller categories as 

well. The first kind is onomatopoeia which will be introduced in the next section. The second kind is 

the ideophone. Ideophones are a big question mark within research. They are easy to spot, but hard to 

define. One broad definition is given by Dingemanse (2012: 655) who states that ideophones are 

“marked words that depict sensory imagery”. The definition is deliberately kept as broad as possible to 

be able to include different types of languages. A third kind of sound symbolism should also be 

mentioned: the phonaesteme. Phonaestemes are bigger than phonemes but smaller than words 

(Svantesson, 2017: 6, Abelin, 1999: 7). An often-used example of this is the gl- part of a word like 

glitter or glimmer that indicates shininess and therefore bears somewhat of a meaning. For an 

introduction of Swedish phonestemes, see Abelin (1999). 

2.2.2 Onomatopoeia 

The definition of onomatopoeia that is used in this thesis is provided by Nordberg (1986). Nordberg 

(1986: 3) states that ‘‘onomatopoeia in a restricted sense refers to imitation of natural sounds, e.g. of 

animals’’. Following Abelin (1999: 3), onomatopoeia in this thesis includes all kinds of imitating 

sounds in the external environment i.e. not just animal sounds but also e.g. vehicle sounds. 

Some onomatopoetic expressions, though thought to be truly onomatopoetic, have undergone some 

sort of conventionalisation themselves. There is a tendency to overestimate the natural resemblance 

and underestimate the convention part of an onomatopoetic expression (Bredin, 1996: 559). The sound 

that a rooster makes is ‘cock-a-doodle-doo’ in English, ‘kikiriki’ in German and ‘cocorico’ in French 

which are quite different from the sound that a rooster actually makes (Perniss & Vigliocco, 2010: 1). 

They are an attempt to imitate the rooster in any of the languages disregarding the conventionalisation 

that the sounds have undergone. 

Spotting or creating onomatopoetic expressions is easy, but they are hard to define in some sense. 

Most definitions included the statement that there is a connection between the form and meaning of 

the onomatopoetic expression. Bredin (1996: 555) notes: “It looks suspiciously as if there is some 

confusion, or vagueness at least, about the concept of onomatopoeia”. Bredin also pointed out that the 

nature of the vagueness is not clear either. He goes on to explain that many authors chose one 

definition and leave it at that. This thesis will follow the same approach since discussions on the 

vagueness of the nature of onomatopoeia is out of scope and many authors agree when onomatopoeia 

is defined in a narrow sense according to Bredin (1996). 

Onomatopoeia can be divided into direct, associative and exemplary onomatopoeia (Bredin, 1996: 

559f). Direct onomatopoeia is the direct linkage between the sound of the word and the sound that it 

names e.g. hiss, moan or cluck. Associative onomatopoeia reflects the sound something makes and the 

name that is based on the sound e.g. whip or cuckoo (Bredin, 1996: 560). Exemplary onomatopoeia is 

subtler than the other two kinds and is shown in a word like dart which is pronounced fast like a dart 

(Bredin, 1996: 564). All three kinds of onomatopoeia are included in this thesis under the umbrella 

expression ‘onomatopoeia’. 

Onomatopoetic expressions can stand out acoustically. In a preliminary study of Swedish 

onomatopoetic expressions and their acoustic and phonological characteristics with one mother-child1 

dyad, it was shown that the mother modified her voice in several ways (Sundberg & Klintfors, 2009: 

40). The mother used a creaky or pressed voice, whispered, varied her pitch highly and/or repeated the 

string of sounds. Sundberg and Klintfors (2009: 41) showed that a greater f0-range was used in the 

onomatopoetic expressions in comparison to arbitrary words and that all of the characteristics of child-

directed speech (CDS) were applied, but to a greater extent. Though this study was small and only one 

mother was analysed, it showed that iconic words and expressions have a tendency to stick out 

acoustically and maybe are made to be more appealing to the children. Similar results were found by 

Laing, Vihman and Keren-Portnoy (2017). In their study, the arbitrary and sound symbolic 

expressions (onomatopoetic words) of 12 mothers and their 0;8-year-old infants were analysed with 

                                                      
1 The age of the child was four years. 



5 

 

respect to pitch, duration, frequency and word isolation (Laing, et al. 2017: 1122). The results show 

that the onomatopoetic expressions in comparison to their non-onomatopoetic counter parts were more 

salient in all aspects (Laing, et al. 2017: 1134). 

2.2.3 Shape sound symbolism and sensitivity 

Many of the studies that are presented in this thesis use the match-mismatch paradigm to test sound 

symbolism. The assumption is that different kinds of shapes and different kinds of sounds can be 

linked together and that there can be a sound symbolic match or mismatch (see Figure 1). In several of 

the studies, a word like ‘moma’ is linked with round shapes and ‘kipi’ with spiky ones. The word for 

the shapes might differ, but the idea behind the linkage is the same i.e. ‘i’ is linked with spikiness and 

‘a’/’’o’ with roundness. 

The match-mismatch paradigm has been used in a range of experiments i.e. on shape sound 

symbolism. There are some indications that sensitivity to sound symbolism already exists in early 

infancy. Four-month old, pre-linguistic infants in a preferential looking paradigm showed that they 

could differentiate between sound symbolically matching and mismatching word-object pairings and 

preferred the matching paradigm (Ozturk, Krehm & Vouloumanos, 2013: 178). In a series of different 

experiments, it was also established that infants used the vowel-consonant combination of e.g. ‘bubu’ 

for round shapes and ‘kiki’ for spiky ones for differentiation and not solely the consonant or the vowel 

(Ozturk et al., 2013: 179, 181). Unlike the infants, adults that were tested in the same way could use 

also consonants for reference (Ozturk et al., 2013: 182f). These effects are also present in older 

children; namely toddlers at the age of two-and-a-half. The children and the adults matched the 

rounded vowels with a round shape and the unrounded vowels with spiky shapes (Maurer et al. 2006: 

318, 320). The sensitivity has also been tested for children out of infancy. When three-, five- and 

seven-year old children were tested for sensitivity to sound symbolism, it was shown that it increased 

with age (Tzeng, Nygaard & Namy, 2017: 114). 

2.3 Sound symbolism in early childhood 

Little is yet known about how iconicity and sound symbolism weigh in into language acquisition and 

which role it plays in early childhood. Claims have been made that iconicity is used more in parent-

child interactions (Abelin, 2017: 1) than in adult conversations. It has been suggested that iconicity 

and foremost sound symbolism scaffolds language acquisition (and evolution) due to that e.g. word 

meanings are established more easily with the help of words whose form matches the meaning in a 

more obvious way (Imai & Kita, 2014: 10). This means that children might use iconicity as a cue to 

acquire language. 

Figure 1: An illustration of the sound symbolic match-mismatch paradigm. ‘Kipi’ and ‘moma’ can be either 

used with the matching or mismatching shape which has consequences for processing or learning the 

connection. Picture from Asano et al. (2017) “Sound symbolism scaffolds language development in 

preverbal infants” which is licensed under CC BY-NC-SA 3.0. 
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2.3.1 Child-directed speech 

The way adults talk to children is distinctly different from how adults address adults; at least in Indo-

European languages and Western cultures. This particular way of speech that is being used towards 

children is often called motherese, parentese and infant- or child-directed speech (IDS/CDS). A 

classical study by Fernald (1985: 190) showed that CDS is preferred by infants over adult-directed 

speech (ADS). Furthermore, the role of social interaction (Kuhl, 2004: 837) and therefore also the 

usage of CDS is important for acquiring a first language. CDS varies from ADS in how the pitch used 

i.e. it is more varied and has a greater range. Other characteristics are hyperarticulation, repetitions and 

to some degree affection. Children prefer different kind of affections at different age points as well 

(Kitamura & Lam, 2009: 92) and caretakers adapt to this (Kitamura & Lam, 2009: 97). 

This thesis aims to shed some light on how sound symbolism is a part of CDS since it has been 

shown that it is abundant in the way that children are addressed at least in English (Perry, Perlman, 

Winter, Massaro & Lupyan, 2017; Perlman, Fusaroli, Fein & Naigles, 2017) and Swedish (Abelin, 

2017). Section 2.3.2 describes the studies in detail. 

2.3.2 Iconicity in parent-child interaction 

The early interaction between children and their caretakers is rich in iconicity. This has been shown by 

several studies that have investigated the amount of arbitrary and iconic words in both the in- and 

output of the child and by comparing CDS and ADS. 

In a study by Perry and colleagues (2017: 3), 1593 English native speakers rated 2117 English 

words on a scale from ‘iconic’ to ‘not iconic’; 10 ratings per word were obtained. The ratings were 

then used to establish if the amount of iconic words in adult-adult and child-adult conversations 

differed. In the children’s own speech, words that were high in iconicity were more frequent than 

words that were low in iconicity in early childhood but the amount of iconic words declined with age 

(Perry et al., 2017: 4). When it came to the differences between adult-adult and child-adult interaction, 

more iconic words were used in the child-adult interactions (Perry et al., 2017: 4f). The results of this 

study suggest that iconicity may facilitate word learning and communication overall (Perry et al., 

2017: 6). The study lacks measurements for word learning but this thesis might shed some light on this 

part with the help of a word production measurement. 

A study that showed similar results was conducted by Perlman and colleagues (2017). In this study, 

35 typically developing monolingual English-speaking children (6 girls, mean age onset 1;8 years) 

were visited in total six times at four-month intervals at home and recorded whilst interacting in a 

semi-structured way (Perlman et al., 2017: 915). Perlman and colleagues (2017: 916f) also showed 

that iconicity in the children’s and adults’ speech decreased significantly over time. This suggests also 

that iconicity is not a marginal phenomenon as originally stated, but an important property of language 

(Perniss et al., 2010: 11; Perniss & Vigliocco, 2014: 9). 

Languages other than English have also been studied when it comes to sound symbolism and 

parent-child interaction. A recent study on parent-child interaction in Swedish showed that iconicity is 

present in early childhood but decreases over time (Abelin, 2017: 1). The Lacerda corpus which 

contains recordings from 1;0-2;8 from six sessions was used to determine how much iconicity was 

used by the parents and their children. Abelin (2017: 3) found that the amount of iconic expressions in 

the children correlated with the amount of the corresponding adult that interacted with the child. The 

present study aims to look at children even under the age of 1;0. 

These three studies show that iconicity is used with the children and that iconicity both in children’s 

and the parents’ speech decreases over time. There are some indications that sound symbolism plays a 

vital role in early childhood and might pave the way for arbitrary word learning. 

2.3.3 The faciliatory role of sound symbolism in word learning 

Sound symbolic words seem to be learned more easily than arbitrary or sound symbolic mismatched 

words. In a study on the effects of sound symbolism on verb learning in Japanese, two-, three- and 

four-year old children were tested in a series of experiments (Imai, Kita, Nagumo & Okada, 2008b). 

Several findings were made. First of all, the two- and three-year olds were sensitive to the sound 
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symbolism in the novel Japanese words and selected the sound symbolically matching action and verb 

above chance, indicating that the sound symbolic words were learnt (Imai et al., 2008b: 59). Second, 

the three-year old children were also able to generalise the sound symbolic verbs, but not the arbitrary 

ones (Imai et al., 2008b: 60). The act of generalising words and particularly verbs is deemed to be very 

difficult for young children even in verb-heavy languages such as Japanese (Imai et al., 2008a: 995). 

These two findings show the beneficial role of sound symbolism in verb learning. 

Similar findings were made in two different studies on Japanese sound symbolism and word-

learning in a sound-shape correspondence task (Imai et al., 2015; Miyazaki et al., 2013). Imai and 

colleagues (2015: 8f, 13) found that when the words and the shapes were sound symbolically matched 

e.g. ‘kipi with jagged shapes and ‘bouba’ with round ones, the children performed better than if there 

was a sound symbolic mismatch. Miyazaki and colleagues (2013: 3038) came to the same conclusion. 

So far only studies on Japanese sound symbolism have been presented and Japanese (and 

particularly child-directed Japanese) is a language rich in sound symbolism (Yoshida, 2012: 240). The 

question remains if the same effects of sound symbolism can be measured in a language that is poorer 

when it comes to iconicity; namely English. Kantartzis, Imai and Kita (2011) tested whether English 

speaking three-year olds could also benefit from Japanese sound symbolism and generalise the novel 

verbs like in Imai and colleagues’ study (2008b). The results indicate precisely the beneficial role of 

Japanese sound symbolism and furthermore that even arbitrary matchings were outperformed by 

sound symbolic ones (Kantartzis et al. 2011: 581). 

Yoshida (2012) examined whether Japanese children, who receive more sound symbolic 

expressions than English-speaking children (Yoshida, 2012: 242), or English-speaking children are 

better at sound symbolic verb learning. In an experiment where ‘arbitrary’ and sound symbolic verbs 

were tested on 32 monolingual English-speaking children (2;1-4;0 years old) and 32 monolingual 

Japanese-speaking children (1;11-3;11 years old), it was shown that both groups performed better with 

the sound symbolic verbs due to the sound symbolic component of the verbs (Yoshida, 2012: 248, 

254). Though the Japanese group outperformed the English group (Yoshida, 2012: 248), the study 

shows the same effect of sound symbolism on word learning. 

The presented studies have shed some light on spoken languages, but there is also interest in 

languages that use other modalities. Thompson, Vinson, Woll and Vigliocco (2012) showed that 

iconicity is abundant in British Sign Language but that its role in language acquisition is still unclear 

(Thompson et al., 2012: 1444). The study examined language production and perception of children 

with the help of The MacArtur-Bates Communicative Developmental Inventories (CDI), a parental 

report tool (see section 4.6 for further explanations). The different signs that were used were rated for 

iconicity by adults (Thompson, 2012: 1444). The results showed that the iconic signs were produced 

more and comprehended better by the children than signs that were deemed to be arbitrary (Thompson 

et al., 2012: 1445f). 

Cuskley (2013: 43) argues that “iconicity is, by definition, a natural strength in the bond between 

form and meaning” making the retrieval of meaning more automatic and therefore faster. Sound 

symbolic matching words are easier to learn than arbitrary or mismatching sound symbolic words 

independent of language. The question remains whether they are easier to process as well. An fMRI-

study showed that sound symbolic words are processed differently (Kanero, Imai, Okuda, Okada & 

Matsuda, 2014). The temporal aspects of processing sound symbolic matching and mismatching words 

were tested by Asano and colleagues (2015). This study also sheds some light on how young children 

process sound symbolism. Nineteen Japanese 0;11-year-old infants using a match-mismatch sound 

symbolic paradigm were tested (Asano et al., 2015: 198). The event-related potential2 N400 was 

extracted and a typical adult-like response was found (Asano et al., 2015: 200). Furthermore, the 

mismatching sound symbolic pairings yielded a stronger, more negative N400-response (Asano et al., 

2015: 202f), which indicated that the sound symbolic matching pairings required less processing 

                                                      
2 Event-related potentials or ERPs “are electrical potentials that are related to specific events” (Luck, 

2014:4) which can give insights into how for example language is processed since phenomena in 

language can be linked to certain kinds of activity in the electric field of the human brain. For more 

information on ERPs, see Luck (2014).  
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power; making them easier to process. This all indicates that sound symbolism might scaffold 

language learning and this also goes in line with the previously mentioned studies on word 

learning/matching (Imai et al. 2008b; Imai et al. 2014; Miyazaki et al. 2013; Kantartzis et al, 2011; 

Yoshida, 2012). 
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3 Aim and research questions  

3.1 Aim 

The aim of this thesis is to explore how sound symbolism is used by Swedish parents when talking to 

their children and if sound symbolism has an effect on productive vocabulary. 

3.2 Research questions 

1. Does the amount of sound symbolism in the child’s input vary over time? 

 

2. Which types of sound symbolism are in the selected material? 

 

3. Is the amount of iconicity related to the child’s productive vocabulary at 2;0 years? 
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4 Method and data 

4.1 Research context 

The data for this study comes from the MINT-project (Gerholm & Gustavsson, under review)3 which 

is a five-year research project at the Department of Linguistics, Stockholm University. In the project, 

parents and their children are being recorded whilst interacting freely. The premise is the same for all 

families: they are recorded in the same room with the same recording equipment and roughly always 

the same age-adequate toys. In all recordings, there are three stuffed animals called ‘Mo’ (a crocodile), 

‘Na’ (a piglet) and ‘Li’ (an elephant). Other toys include e.g. a car, puppets and a phone. 

4.2 Participants 

For this thesis, ten typically-developed children (five females, five males) were randomly selected 

from the 71 participating families in the MINT-project. All children were monolingual speakers of 

Swedish. 

Each child was recorded with one parent at three-month intervals at the ages of 0;3, 0;6, 0;9, 1;0, 

1;3, 1;6, 1;9 and 2;0 years. To the knowledge of the author of this thesis, what happens in the first year 

of a child’s life has not been investigated so far when it comes to iconicity in the child’s input. This 

thesis aims to fill that research gap, which is why children under the age of 1;0 were also included in 

the analysis. 

Since it is very common in Sweden that the father also stays at home with the child (usually 

between the age of 1;0-2;0), not only mothers but also the interaction between fathers and their 

children are included in this study. Table 1 shows the distribution of the gender of the parents in each 

recording session. M stands for male and F for female. A ‘*’ indicates that the child is male. 

Table 1: The distribution of the gender of the parent in each individual recording session is shown. M 

stands for male and F for female. ‘*’ indicates that the child is male. Except for three of the children, 

there is a change in who is with the child in the recording session. 

child/age 0;3 0;6 0;9 1;0 1;3 1;6 1;9 2;0 

*1 F F F F F F F M 

*2 F F F F F F F F 

3 F F F M M M M M 

4 F F F M M M F F 

*5 F F F F M F F F 

6 F F F F M M M F 

7 F F F F F F F M 

*8 F F F F F F F F 

*9 F F F F F F F F 

10 F F M M M M F M 

                                                      
3 MINT: Modelling infant language acquisition from parent-child interaction, funded by the Marcus and 

Amalia Wallenberg Foundation (MAW 2011.007). 
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4.3 Data collection 

4.3.1 Recording and processing of the data 

The recordings took place at the Interaction lab at the Department of Linguistics at Stockholm 

University in a room equipped with several video cameras and microphones4; some worn by the 

parent-child dyad, some mounted on the walls and ceiling of the room (see Figure 2). The material 

was annotated elaborately by trained annotators using ELAN (Lausberg & Sloetjes, 2009). The 

annotation process encompassed for example speech, gesture, touch, distance and gaze. The annotators 

met up weekly to discuss how the annotation procedure should be conducted and to discuss difficult 

occurrences in the annotation process. 

 

 

Figure 2: Layout of the recording room with the cameras and microphones placed in their designated 

area. Courtesy of David Pagmar.  

4.3.2 Selection of the data 

The recording sessions contain parts where a researcher is in the room and gives instructions or leads a 

testing situation with the children. These sequences were omitted since this thesis is only concerned 

with the free interaction parts where the parent-child dyads are alone. In all interaction taking place 

when child and parent were alone in the room the parental speech was regarded as child-directed. The 

remaining chunks from each session are 06:45-19:04 minutes long. A total of 24:17 hours were 

analysed. 

4.3.3 Coding of the data 

The data was coded by the annotators of the MINT-project who transcribed the speech segments and 

then tagged certain other aspects such as whispers or repetitions. When coding the verbal tier, sound 

symbolic expressions were tagged in one of two ways. The first tag is described as “non-words with 

communicative function e.g. ‘huh?’, imitation or vocal illustration (‘nam nam nam’ for eating), or 

sound effects (‘hå!’)” 5. The second type of tag uses an approximation of sound and this tag is used for 

“coughs, clear one’s throat, whistles, kissing sounds etc. [and] is also used for other than orally 

produced sounds e.g. clapping with your hands […]”6. Only orally produced sounds are included in 

this thesis. The video recordings were also checked manually to see if instances of sound symbolic 

                                                      
4 Three Canon HDMI cameras mounted on the walls, model XA10; one GoPro Hero3 action camera worn 

by the parent. Two lavalier microphones: Sennheiser model eW 100 G2, and one AKG SE 300 B 

microphone mounted in the ceiling. 

5 http://su.diva-portal.org/smash/record.jsf?pid=diva2%3A1204492&dswid=5295 Accessed 20180521 

6 http://su.diva-portal.org/smash/record.jsf?pid=diva2%3A1204492&dswid=5295 Accessed 20180521 

http://su.diva-portal.org/smash/record.jsf?pid=diva2%3A1204492&dswid=5295
http://su.diva-portal.org/smash/record.jsf?pid=diva2%3A1204492&dswid=5295
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expressions were missed by the annotators and to extract the expressions for further analysis. The 

following section describes how the extracted annotations of sound symbolic expressions were 

analysed. 

4.4 Analysis 

4.4.1 Classification of sound symbolism  

Previous research has used elicitation tasks to localise ideophones and onomatopoetic expression or 

testing situations with forced-choice options, but since the focus of this thesis was to find the form and 

function of sound symbolism in parent-child interaction, naturalistic data was used instead. Therefore, 

the occurrences of iconicity had to be classified and analysed using different means than in previous 

research. 

The verbal input was classified by the author of this thesis using a refined subset of categories 

developed by Hinton and colleagues (1994: 10). The categories by which sound symbolism is looked 

for should be as broad as possible, but still specific enough to be able to include as much as possible. 

The categories used were as follows. 

 

Class 1: Onomatopoeia; imitation of the external environment e.g. animal vocalisations 

1a: Imitation of human, animal and other natural sounds e.g. ‘mjau’ as in the sound that a cat 

makes 

 1b: Imitation of environmental sounds e.g. clock-ticking, cars or planes  

 1c: Imitation of bodily functions e.g. saying ‘burp’ when somebody belches 

Class 2: Expressions that vocalise actions, size, shape, e.g. saying ‘nam nam’ in Swedish to indicate 

eating  

Class 3: Sounds that describe the emotive state of mind e.g. parents’ vocalisations of affection or 

disgust 

 

Class 1 includes any kind of imitation of environmental sounds, such as sounds from humans, 

animals, cars or airplanes. Class 2 includes sounds that are accompanied by an action for example a 

gesture or letting a toy ‘walk’ or ‘dance’ over the floor. Class 3 which contains sounds made by the 

parent to vocalise the emotive state of mind includes sounds that are made when e.g. nuzzling the 

child’s belly whilst making any kind of vocalisation e.g.[xwrawxwrawxwraw]. A category initially 

included in this thesis contained symbolic expressions which reflected the internal states of the 

speaker, e.g. yawing to indicate boredom or tiredness or whining to indicate sadness or anger in 

children. This category came with several issues that were deemed unsolvable within the frames of 

this thesis. This is further discussed in 6.2.1. 

4.4.2 Phonological analysis  

The annotators transcribed the data from the MINT-project orthographically. Besides the 

classification, a phonological transcription of the material was made by the author of this thesis. This 

is because there are some sounds that lack an orthographic form, for example click sounds that imitate 

kissing. The transcription of the sound symbolic expressions also provides a quick way to analyse the 

material and find instances of violations of Swedish phonotactics. It has been observed that 

ideophones can violate the phonotactics of its language (Dingemanse, 2012: 656). This suggests that 

violations could also occur in other types of sound symbolic expressions. The transcriptions also 

provide the ground work for further studies of the phonological aspects of sound symbolism that are 

out of scope of this thesis. 
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4.5 Transcriber reliability 

To test transcriber reliability, eight annotators of the MINT-project were asked to classify several 

randomly-selected sound symbolic expressions at different age points. With the help of a random 

number generator, ten instances of sound symbolism across all age points and dyads were selected for 

classification using the different classes (see 4.4.1). The classes were introduced with a typical 

example. The classification was provided in writing as well. The annotators observed each occurrence 

of the sound symbolic expression twice with the surrounding context. In case it was unclear which 

expression was to be rated, the expression was pointed out. Reliability was checked using Cohen’s 

Kappa coefficient (κ). All transcribers were compared with the author of this thesis who did the initial 

classification and then the mean agreement was calculated. 

4.6 SEDCI and the effect of sound symbolism on 

productive vocabulary 

The MacArtur-Bates Communicative Developmental Inventories (CDI) is a language measurement 

tool for vocabulary and other aspects of language (Law & Roy, 2008:198) in which parents tick which 

words the child either comprehends or produces depending the administered CDI. CDI has been used 

by a wide range of researchers and clinicians for estimating language skills. CDI has been tested and 

adapted from the original American English version (Law & Roy, 2008; Fenson, 2003) to many 

different languages7. One of the languages is Swedish which has been normed and evaluated 

(Berglund & Eriksson, 2000). A part of the data collection in the MINT-project was also the 

administration of the Swedish Communicative Development Inventories (SECDI) after each recording 

session. SECDI-II (Berglund & Eriksson, 2000) was sent out in digital form to the parents. 

Previous studies on sound symbolism lack any kind of language measure that is compared with the 

usage of sound symbolism. To check for effects of sound symbolism on the productive vocabulary, 

linear regression analyses was used. For this, the SECDI-scores from 2;0 years were correlated with 

the amount of sound symbolism at each of the recording sessions. 

4.7 Ethical aspects 

The MINT-project was cleared by the Swedish Regional Ethical Review Board. The parents were 

informed beforehand that participation is voluntary, anonymous and that one could withdraw at any 

given time without consequences. This applied also for the children who had the possibility to refuse 

participation. 

  

                                                      
7 All of the different versions of CDI can be found here: https://mb-cdi.stanford.edu/adaptations.html 

Accessed 20180521 

https://mb-cdi.stanford.edu/adaptations.html
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5 Results 

The following section contains the results from the extracted instances tagged as sound symbolism 

from the different age points, the results from the classification of said sound symbolism, the statistical 

results of the effect of sound symbolism on productive vocabulary size and a transcriber reliability 

test. All of the graphs follow a child with the mother and/or father. At each recording session either the 

mother or the father was present (cf. Table 1 in section 4.2).  

5.1 Description of the data 

A total of 1634 sound symbolic expressions occurred in the annotated material. In the Appendix, there 

are forty randomly-selected examples with descriptions in Table A1. The first observation that can be 

made from the collected data is that the sound symbolic expressions are highly dependent on the 

context, though the dyads could also talk about things that were not present in the room and still create 

a sound symbolic expression. For example, it is clear that the parents made a lot of mooing and 

drinking sounds since there were three cow toys and a cup present from 0;9 years onwards. There were 

also two inspirational books present that although not intended to promote the use of sound 

symbolism, may have inspired the parents to use sound symbolic expressions such as [ʃ:] to silence 

someone or to make ticking sounds to indicate a clock. As a general observation one could say that 

basically anything that moved or was ‘alive’ could be the trigger for sound symbolism. 

Repetitions of the sound symbolic expression, for example [tʰi] expressed as [tʰi tʰi tʰi] or ‘bonk’ as 

in [boŋkeliboŋk], were frequent in the data which is in line with findings from a previous study of the 

subject (Laing et al., 2017: 1127). Repetitions of the entire expression were common as well; a trait 

which has been shown to be characteristic of CDS (Andersson, 2015: 19). 

Another overall pattern was that all parents used sound symbolic expressions that were similar e.g. 

animal calls or car sounds which are more conventionalised than other expressions. Differences could 

be found in other onomatopoetic expressions or action words. There was a variety of airplane noises 

e.g [fʃçu:], [wo:wo], [v:r:] and [ço:]. The movement noises of the animals varied as well depending on 

the parent present in the session. 

Some of the expressions could be varied in the way that they were expressed. For example a sound 

made for a clock ticking could be expressed as an imitation of how the clock actually sounds [ǃ ǃʷ ǃ ǃʷ ǃ 

ǃʷ ǃ ǃʷ] or it could be made in a more conventionalised way e.g. [tiktaktiktak]. The same goes for how 

pigs sound. Either a voiceless, ingressive, nasal, velic trill8 could be employed or the more 

conventionalised form of ‘nöff nöff’ [nœf nœf] was used. 

There were several violations of Swedish phonotactics in the material. Some examples follow. 

Clicks were used frequently for different purposes. The bilabial click [ʘ] was used for kissing 

imitations, drinking noises and to indicate the deliciousness of something e.g. [ʘa:]. Friction sounds 

produced by suction through a tense labial stricture (a sort of prolonged bilabial click) were used by 

one mother to blow kisses to her child. Nasal ingressive uvular velic were used frequently to imitate a 

pig grunting but also when it was imitated how the child’s father snored. A voiceless velar fricative 

[ç], was used for various different sound effects e.g. shaking the crocodile and making this sound at 

the same time: [çop çop çop]. Cars could sound [brum brum] but in some cases the parents used a 

voiced bilabial trill instead e.g. [ʙ:r:] which also violated Swedish phonotactics. 

It should be noted as well that the author’s subjective impression was that some of the sound 

symbolic expressions were prominent in different ways and were more salient than non-sound 

symbolic expressions. This was also reflected in tagging the expressions with tags that show words 

sticking out (capital letters) or being particularly child-directed. Furthermore, the parents could use 

                                                      
8 There is a lack of an IPA-symbol for the ingressive, nasal, velic trill. 
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modified voices as well to reflect tininess through the usage of a higher pitch. However, this is an 

anecdotal observation as this was not quantified or measured. 

5.2 Amount of iconicity between the age of 0;3 

and 2;0 years 

 
Figure 3: A boxplot showing the total amount of sound symbolism of all the parents at the different 

recording sessions. A peak at 0;6-0;9 years can be observed. There is also a decline over time after the 

peak. The age of the participants is 0;3 at 1,00, 0;6 at 2,00 etc. 

Figure 3 and Table 2 shows the distribution of sound symbolism of all children over time. Since the 

sessions in between the ages of 0;3-0;9 could be up to nine minutes longer than the later recording 

sessions, sound symbolism per minute was calculated as well. The resulting graph can be seen in 

Figure 4. Both of the graphs show the same development over time with a peak at around 0;9 years of 

age in all children. Figure 3 and 4 also shown a slight increase at 1;3 and 1;9. There was no statistical 

difference between when the parents talked to boys or girls when it came to the usage of sound 

symbolic expressions. 

Table 2: The overall distribution of sound symbolic expressions for each age point is shown.  

Age Amount of sound symbolism 

0;3 262 

0;6 399 

0;9 395 

1;0 125 

1;3 161 

1;6 72 

1;9 140 

2;0 80 
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Figure 4: A graph showing the total amount of sound symbolism per minute of all the parents at the 

different recording sessions. The pattern of Figure 3 is followed though this figure has been normalised by 

calculating the usage of sound symbolic expressions per minute instead. The overall decline after 0;9 

years can also be observed here. 

5.3 Classification of sound symbolism and inter-

transcriber reliability 

  

Figure 5: The three classification types over time. Class 1 is imitation expressions, class 2 are expressions 

accompanied by an action and class 3 indicates the parent’s emotive state of mind whilst vocalising. 
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Figure 5 and Table A2 in the Appendix shows the distribution of the three different classification 

categories over time. Class 1 which included onomatopoeia peaks at around 0;9 years and was, 

overall, the type of sound symbolism that was used most frequently by the parents. Class 2 which 

included sounds made for actions was the second most used type and also had its peak around 0;9 

years as well when most of the sound symbolism over all ages was used. An example for class 2 is 

when the parent ‘walks’ with the crocodile over the floor and says [dutu dutu dutu] at the same time. 

Class 3 which were sound symbolic expressions showing the parent’s emotional state was the least 

used category and was used the most around 0;6 years. The category was used up to the age of 0;9 

years for so-called ‘cutiecute’-noises when for example the parent nuzzles the baby’s face and saying 

[krwoxxx]. Then when the children were older than 0;9 years, category 3 consisted mostly of tickling 

noises. 

As for the inter-transcriber reliability, the Cohen’s kappa scores ranged from κ = 0,178-0,467. Three 

of the transcribers were in the upper range of the scores and the remaining five in the lower range. The 

mean score was κ = 0,283. Table A4 in the Appendix shows the distribution of how the transcribers 

classified the randomly-selected instances of sound symbolic expressions and the respective Kappa 

values. The class that was used most by the transcribers was class 2. This makes sense given that a lot 

of what the parents did was to accompany actions with sound symbolic expressions. 

5.4 The effect of sound symbolism on vocabulary 

size 

 

Figure 6: The different graphs showing the development of sound symbolism in each of the parents. The 

peak at 0;6-0;9 years and an overall downwards trend (as in figure 3 and 4) can also be observed here. 

Table A3 in the Appendix and Figure 6 show the development of sound symbolism over time for each 

individual parent. The overall trend of a peak at 0;6-0;9 months that was observed in Figure 3 can also 

be seen here. The use of sound symbolism then declines somewhat also following the trend in Figure 

3. The data for children 8 and 9 show approximately the same amount of sound symbolism over time. 

Figure 7 shows the parents’ individual curves as well but considers sound symbolism per minute to 

control for the different lengths of the files. To a large extent, the data for each child follow the 

patterns in Figure 3 and 6. 
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Figure 7: The different stacked graphs showing the development of sound symbolism per minute in each 

of the parents.  

Figures 6 and 7 do indicate a very complex picture of sound symbolism being used with the children 

and follow-up statistical analyses were used to see whether there was any effect of sound symbolism 

on the productive vocabulary of the children. Regression analyses were used for each of the age points 

and no significant effect could be shown. There was no significant effect either when sound 

symbolism per minute was correlated with the SECDI-scores. Figure 8 shows the bimodal distribution 

of a low and high SECDI-group at 2;0 years. 

 

Figure 8: A regression analysis of the SECDI-scores and the amount of sound symbolism at 2;0 years. 

Two groups with high and low SECDI-scores can be observed.  
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6 Discussion 

6.1 Method discussion 

6.1.1 Reliability of the annotations and transcriber reliability 

The way that iconic words were determined by e.g. Perry and colleagues (2017) is time- and resource-

wise not possible within the frame work of a thesis since 1593 English speaker rated the words in 

means of iconicity. Therefore, with the help of trained annotators and a specific way to code the sound 

symbolic expressions, iconic expressions were tagged. There might be more words in the data that are 

by definition or convention sound symbolic but do not fit into the categories used by the annotators 

e.g. knarra ‘creak’9. This would mean that the input of the child is even richer in iconicity than this 

analysis shows. Nevertheless, sound symbolic expressions occurred in abundance in the data and are 

used by all parents. 

The trained annotators that marked the sound symbolic expressions met up weekly and mostly 

annotated together in the laboratory where problematic annotations could be discussed and solutions 

could be agreed upon together. Even though that the annotators were trained in the same way, some 

instances of sound symbolic expressions were simply missing because they can be overlooked easily 

(Abelin, 2017: 2). Therefore, although time consuming, re-checking the video recordings for sound 

symbolic expressions was necessary. 

Inter-transcriber reliability was established for the classification of the sound symbolic expressions, 

though the obtained scores when comparing the author’s classification with the transcribers was low at 

a mean of κ = 0,283. This indicated that the classification is in its early stage and needs to be refined if 

it is to be used again. After classifying the randomly selected sound symbolic expressions it became 

clear that the description of the classes was not optimally formulated. Adding to this, 1a was not seen 

by the transcribers as containing also imitations of human sound symbolic expressions which possibly 

would have resulted in higher scores. The transcribers themselves admitted that the classification was 

difficult since they lacked knowledge of how the parents use sound symbolism and the fact that they 

felt that the categories could overlap as well. For example, if a sound symbolic expression classed as 

1a was accompanied by a gesture, it was therefore judged to be class 2 by the author. This was not 

done by the transcribers. It was stated by the transcribers that it might take some time to understand 

how the categories work and this can only be solved by working more with the material and seeing 

more of the sound symbolic expressions in action. Since the instances that were used in the inter-rater 

reliability procedure were random, the author of this thesis did not have the chance to select very 

typical instances. Still, that is not a bad thing in itself since it is preferable that also more difficult 

cases are tested. 

6.1.2 Reliability of SECDI  

CDIs and SECDI have been shown to be quite reliable although over- and underestimation of the 

child’s language skills can occur (Oliver, 2003). Still, the upsides of CDI outweigh this since the CDI 

can draw on the parent’s extensive knowledge of their children’s production and perception of words. 

It should be pointed out that a single language measurement e.g. on vocabulary does not reflect the 

complexity of language (Tonér & Gerholm, submitted) and varied language measurements should be 

applied that can reflect this complexity.  

                                                      
9 Creak does not fit into the selected categories since it would not be tagged in way as it is described in 

4.3.3. 
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6.1.3 Variability 

The recording situation should allow for the interaction to be as naturalistic as possible given that the 

recordings were not made in the families’ homes. Even if the dyads were aware that they were being 

recorded and had microphones attached to them, they would eventually forget about it. Also, there is 

strength in having the same setup for all of the participants. Since context was vital for which sound 

symbolic expressions were produced (see further 5.1), the expressions obtained were more comparable 

to one another. If there had been a variation of toys, the sound symbolic expressions would possibly 

have varied more. Still, the parents showed creativity as well when naming things outside of the room 

where they were recorded. 

6.1.4 Generalisability 

The suggested classification of the sound symbolism should be applicable to many different languages 

and cultures, though there might be some exceptions as well. The way how affection (class 3) is 

verbally shown could differ in different cultures. The categories are still broad enough to catch many 

of the sound symbolism used in parent-child interaction. At the same time the categories are specific 

enough to differentiate between them. 

  Due to sample size, this study should not be used to generalise the usage of sound symbolism 

across all Swedish-speaking families. It should rather be treated like a case study that gives some 

insight into how it can be in a smaller sample. An anecdotal observation was made on the bus when a 

mother interacted with her child and both of them created sounds for different animals and the bus. So 

even in a situation where there are no toys present, sound symbolic expressions can be created. 

6.2 Results discussion 

6.2.1 Sound symbolism over time 

As expected from previous studies, there was a decline in the use of sound symbolism over time in the 

parents’ speech which can be seen in Figure 3 and 4. The peak around 0;6-0;9 was earlier than the one 

found in another study on Swedish CDS (Abelin, 2017) which found that iconic expressions declined 

over time. The peak in that study corresponds to one of the smaller peaks in this material (see Figure 

3). Abelin observed children from the age of 1;0 and onwards but not the first year of life. Perlman 

and colleagues (2017), who investigated children from the age of 1;8 and onwards, did not find a peak 

at all but only a decline over time both in the parents’ and children’s speech. 

One parent can vary much over time when it comes to sound symbolism per minute (see Figure 7). 

A parent with a lot of sound symbolic expressions per minute in one session could have a value that 

was very low in the next session. It also became obvious that one parent with a high count of sound 

symbolism could have a partner with a very low count. Thus, there seems to be both an inter-subject 

and intra-subject variability when it comes to how much sound symbolism is used. In further studies 

sound symbolism should be calculated for speech or information rate instead. This was out of the 

scope of this thesis. 

6.2.2 Types of sound symbolism  

The three categories of sound symbolism were selected partly because they were sufficiently distinct 

from one another and in part because the author of this thesis was familiar with the material and knew 

that the categories could be found in the data. 

Some of the classified words could be in several categories at the same time. Some of the parents 

dabbed their children with their fingers and/or the soft stuffed animals whilst making a sound 

symbolic expression. An example for this is [tʃ: tʃ: tʃ: tʃ:] being uttered at the same time as the parent 

dabs the stuffed animals nozzle onto the child's face in a repetitive manner. This is either a category 2 

or 1a depending if one assumes that the animal makes the sound and is imitated or if the motion is 

accompanied by the sound. Selecting class 2 over 1a in this case was done due to that a parent did the 
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motion with different sound symbolic expressions for the same animal and therefore not imitating the 

animal itself. The analysis contains some instances that could fit into two categories at the same time, 

but the more salient one was selected as the main category. 

There were some expressions that were excluded which could be seen as sound symbolic as well. 

One of the categories included attention grabbing devices such as the bilabial click [ʘ], blowing 

raspberries ‘b/p:r:’ or the interjections ‘oj’ and ‘euch’ which were the most prominent ones in the 

material. There was no clear action connected to them other that requesting attention even if they 

could be seen as sound symbolic expressions. These attention grabbers should be investigated further 

since they are found across many of the dyads at different age points. 

The expression ‘ajabaja’ was omitted since it was unclear in which category it should fit or if it was 

indeed sound symbolic. ‘Ajabaja’ is uttered when the child is not supposed to do or touch something. 

Sometimes it was accompanied by a wiggling extended index finger which then would mean that it is 

part of category 2. ‘Aj(aj)’, the sound you make to indicate that you are in pain was included since it 

imitates someone screaming in pain. 

Whilst analysing the material, the question arose what can be seen as sound symbolism and what 

cannot. At the onset of the analysis, a fourth category of sound symbolism was included which 

reflected the internal state of the speaker, for example yawing to indicate boredom or tiredness. The 

internal states category created more questions the longer the process proceeded. Are biologically-

based sounds also a type of sound symbolism or something completely different? The issue arises that 

most of what children utter before the first word falls into the internal states category that was not 

included in this thesis and this must be studied further. 

Class 4 was omitted in the early stages, but there is in addition to class 4 a type of sound symbolic 

expressions where it is not as clear if it should have been a category at all. In hindsight, type 1c which 

could be both actions accompanied by sound symbolic expressions but with a reference to the human 

body or the imitation of bodily functions could have been omitted. This sub category is better included 

in either class 2 or 1a depending on its function. The class was not used enough to be one on its own 

and was not used by the transcribers when the author of this thesis used it. The entire class 1 

subcategories do fit under the umbrella ‘imitation’ and the subcategories 1a and 1b could be used if a 

distinction is needed but not otherwise. 

In order to avoid under-tagging the sound symbolic expressions, an over-tagging might have occurred. 

There might be some instances of sound symbolic expressions in this thesis that are unclear in terms of 

sound symbolism even though they are tagged as such. According to Bredin (1996:560): “We want 

language to be onomatopoeic.”. Even with a clear definition of what sound symbolism is, there are 

some unclear cases such as e.g. attention grabbers.  

6.2.3 Phonological forms of Swedish sound symbolic expressions 

As already mentioned, context seems to matter when it comes to which sound symbolic expressions 

are being used. Things and animals that were not present in the room could be named and then an 

expression could be used for them. Iconicity can be created in a laboratory setting. Dyads of 

undergraduate students playing a game of ‘verbal charades’ took turns to iconically (i.e., without using 

real words) express the different meanings of antonymic words (Perlman, Dale & Luypan, 2015: 4). 

With an overall accuracy of 82,2% correct answers and an increase over time to 95% correct answers, 

the vocalisations produced by the undergraduates became more stable and iconic over time (Perlman 

et al., 2015: 5). This shows that iconicity can be used in a communicative way and this is also the case 

in the data that was used in this thesis. Overall, there were some cases in which the parents used the 

same sound symbolic expression and this was the case for the more conventionalised forms. One could 

argue that there is some kind of likeness amongst the Swedish parents when it comes to these 

expressions e.g. a pig’s grunt, but there were also many cases when the parents differed in their 

phonological forms e.g. air plane noises. 

The way that the expressions were transcribed was as broad as possible due to the amount of sound 

symbolic expressions. Sometimes when the form was a little bit different from a previously used form, 

the same transcription was used to simplify the process. Nevertheless, the transcription process was 

important due to sounds occurring that were hard to transcribe with orthographic means only. 



22 

 

6.2.4 Relationship of sound symbolism and vocabulary size 

No statistically significant correlation between the use of sound symbolism and vocabulary size (in 

terms of SECDI-scores) was found. There were two main things that complicated the analysis over 

time. First, except for three children, there was a change in which parent was with the child. Second, 

the sessions ranged from ca. 6 to 19 minutes which also makes it hard to compare the first three 

sessions which were longer than the following ones. A possibility was that the peak at 0;9 is not as 

prominent as initially thought, but after normalising the amounts of sound symbolic expressions per 

minute, the peak remained. The normalisation was done after the initial peak around 0;6 years was 

observed and in future studies only normalised data should be used in the results. 

 Using only one language measurement does not reflect language but one little aspect of it (Tonér & 

Gerholm, submitted). It is hard to say whether or not there is an effect of iconicity on language 

acquisition. Furthermore, this language measurement builds on the parents’ estimation of what the 

child produces so there can be an over- or underestimation of the child’s ability. 

6.2.5 Possible reasons for using sound symbolism in early childhood 

An abundance of sound symbolism in the data across all dyads could be observed. There is no proven 

effect of sound symbolism on productive vocabulary in this study despite that other studies have 

claimed that sound symbolism should have a faciliatory role on language acquisition at least when it 

comes to learning the matching sound symbolic expressions more easily (Imai et al., 2008b). The 

question why the parents use so much sound symbolism with their children still stands. Also, it has not 

been discussed why there is so many sound symbolic expressions in the first year of life but this could 

be due to that caretakers adapt their speech to the child (Kitamura & Lam, 2009) and that the feedback 

provided by the children encourages more sound symbolic expressions from the parents.  

One of the reasons why a lot of sound symbolism is being used could be that the sound symbolic 

expressions are more easily learnt (Imai et al., 2008b; Kantartzis et al. 2011; Yoshida, 2012) and that 

the parents themselves realise that the children have learnt the sound symbolic words or react to them 

more than other expressions. 

Related to this is also the sensitivity to sound symbolism which increases over time (Ozturk et al., 

2013; Maurer et al., 2006; Tzeng et al., 2017), despite the apparent decrease of sound symbolic input 

after the first year of life. This might be due to that the children themselves start to use iconic words 

and expressions (Laing, 2014:391) and are therefore more sensitive to it. Since the children’s output 

was not analysed in this thesis, this is only a speculative idea. 

Another possible reason why the parents use so much sound symbolism could be that the function 

of it is to grab their attention. According to Kuhl (2004: 833), the window for discriminating non-

native sounds closes around 0;10-1;0 years and after that the phonotactic violating sounds might be 

used as attention grabbing devices. Another reason could be that the way that the attention is grabbed 

also makes the speech that the parents produce more entertaining to listen to. This is also hypothesised 

by Laing and colleagues (2017: 1137). All together suggests that there seems to be a factor of ‘fun’ 

involved in using sound symbolism which is maybe why many previous researchers have called iconic 

words ‘amusing’. 

Previous studies have mentioned that onomatopoetic expressions are particularly salient (Laing et 

al. 2017; Sundberg & Klintfors, 2009) and this was also observed in the data for this thesis. Quite 

often the expressions were marked as being ‘extra child-directed’ or as sticking out from other CDS. 

Some of the expressions were modified in ways to indicate the bigness of something (with a lower 

pitch) or the smallness of an animal (with a higher pitch). This could make the expressions stand out 

even more. 

6.3 Further research 

This study included an age range up from three months to two years which has been partly 

investigated before in Swedish and English. With the help of the formulated classification of this 
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thesis, older children and their parents can be investigated. This would fill a research gap for the older 

ages in Swedish. 

One of the areas that should be investigated more is the phonological aspect of sound symbolism in 

Swedish. There are some studies that show that speakers can make use of sounds that are atypical for 

their language (Dingemanse, 2012: 656). More research should be conducted on particularly Swedish 

which is a language that is iconically poorer than e.g. Japanese and has not been investigated much in 

that aspect. 

In the material, there were some instances where the pitch was also used to e.g. indicate something 

big, small or fast. An example for this was a higher pitch when the ‘mo’-sound was made for the calf 

and not the bigger cow toys. Another example is the pitch of the noise an extended [ʃ:] to indicate an 

airplane flying. The pitch curve observed ‘shows’ the path that the imaginary airplane took. Playing 

with intonation can also been seen as a part of iconicity. 

There were different approaches used for extracting iconic words in other studies (Perlman et al., 

2017; Perry et al., 2017). Since all of the speech in the sessions in this study has been transcribed, a 

similar rating of iconic words across all words used can be established for this material as well. There 

were words like banka ‘to bang something’ that were excluded from this thesis since these words 

which are clearly sound symbolic were not tagged in the ways that the other expressions were. There 

might be even more iconicity in the child-directed speech of the parents. 

Previous research has linked gestures with ideophones. Though there are almost no ideophones in 

Swedish, category 2 which was action-based expressions could be treated as sort of ideophones. With 

the help of a more syntactical analysis it could be established whether category 2 sound symbolic 

expressions are ideophones or not though that they might not occur in Swedish. 

Last but not least, this thesis could only investigate the parents’ speech. Further studies should 

include the children themselves and their development of sound symbolic expression. Whilst 

extracting the data, the author of this thesis discovered that the children used a lot of sound symbolic 

expressions to e.g. call for a cow by saying [mo:] or a cat by saying [mijau]. It would also be 

interesting from a psycholinguistic point of view to see how the children react to the sound symbolic 

expressions in an experimental set-up. 
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7 Conclusions 

There are some strong indications that iconicity is a part of child-directed speech just like repetitions, a 

varied f0 and affect due to the abundant occurrence of sound symbolism. Iconicity cannot be ignored 

any longer. 

 Sound symbolism is used more in the first year of life than in the second year of life. An overall 

decline after 0;9 years can be observed. 

The classification that was used in this thesis is not yet optimal for usage on naturalistic material, 

but it is a good starting point for future studies. Since there are no known works with Hinton, Nichols 

and Ohala’s classification (1994: 10), a test run of them has not been in vain. The classification 

descriptions that this thesis used must be stated more clearly and with more salient examples that 

reflect the classes better. 

Despite that there is no proven effect of sound symbolism on productive vocabulary at 2;0 years it 

does not mean that there is no effect at all. This study should be replicated with a bigger and more 

balanced sample when it comes to the amount of sound symbolism and other linguistic measures. 
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Appendix 

Here follows a list of forty randomly selected examples10 from the data. In total, there were 1634 

instances of sound symbolic expressions (according to how the material was coded within the frame-

work of the MINT-project).  

 

Table A1: The different kinds of sound symbolic expressions, their classification, a phonological form, an 

orthographic form and a description of how it was used are shown here.  

Class Phonological form Orthographic form Description 

1a ? Nasal and ingressive 

 

sniffing like a pig 

1a [ǃǃǃ]   imitating drinking noises 

1a [nasal ingressive piʃ] chrpschi imitates snoring 

1a ? Nasal and ingressive kr kr kr kr 
imitating a pig and dabbing the 

baby's nose with the piglet's nozzle 

1a [m:ʉ:] mu imitating the cow 

1a [ehe] e he imitating fake laughter 

1a [ʘʘʘʘʘʘʘʘ] 

 

kissing sound eight times 

1a [kvak kvak kvak] kvack kvack kvack 
imitating a duck, also making a 

handshape that resembles a duck  

1a [u:h:] uh imitating the elephant 

1a [mo] mo imitating the cow 

1a [ʘʘʘʘʘʘʘ] 

 

imitating kissing 

1a [vov vov] vov vov imitating a dog 

1b [brum brum brum brum brum] brum brum brum brum brum imitating a car 

1b [tiktak] tick tack imitating a clock 

1b [ʙ:r:] br imitating a car 

1b [prrum brum brum brum] prrum brum brum brum imitating a car 

1b [mrwɛ] mrwä imitating a car 

1b [x:r:u] chu imitating an airplane 

1c [duŋk duŋk duŋk duŋk] dunk dunk dunk dunk imitating a heart beating 

2 [di di di di di:] di di di di di shakes the elephant 

2 [bo:] bo parent lets the crocodile fall down 

2 [ohop] å hopp parent lets the baby jump once 

2 [ouç ouç ouç ouç ouç] euch euch euch euch euch 

parent lets her baby jump up and 

down in her lap repetitively 

2 [tʃuhu] tjuhu lifting up the baby 

2 [nam nam nam nam nam] nam nam nam nam nam  sound you make to indicate eating 

2 [pr:] pr 
blowing a raspberry whilst lifting the 

baby up and down 

2 [dididi] dididi moving the baby's leg 

                                                      
10 For this a random number generator was used. 
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2 [tʃ:] tsch parent lets the piglet kiss the baby 

2 [m:] mmmm 

sound you make to indicate eating 

something delicious 

2 [ʘʘʘ]   
does this whilst ‘drinking out of a 

cup (drinking noises) 

2 [apu:h apu:h apu:h] apuh apuh apuh 

holds the baby's hands and lets the 

baby dance from the left to the right 

and back 

3 [abodibodibo] abodibodibo tickling her baby's belly 

3 [br:ttt] brttt tickling her baby's belly 

3 [prp] prp blows a raspberry on the baby's face 

3 [abidebodebopf] abidebodebopf 

dabs the ladybug once into the baby's 

face 

3 [abidebodebo] abidebodebo 
dabs the ladybug once into the baby's 

face 

3 [a bu bu bu bu bu] a bu bu bu bu bu the piglet nozzels the baby's stomach 

3 [tʃ tʃ tʃ] tsch tsch tsch 
nuzzles the baby's nose with her own 

nose 

3 [krwowowow] krwowowow shakes the child's arms affectionatly 

3 [boxoxox] bovovov mother's mouth is on the baby's face 
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Table A2: Each of the three sound symbolic classes with the amount of sound symbolism at each given 

age point. 

Age Amount within classification Classification 

0;3 67 1 

0;6 134 1 

0;9 225 1 

1;0 104 1 

1;3 109 1 

1;6 50 1 

1;9 65 1 

2;0 66 1 

0;3 133 2 

0;6 148 2 

0;9 144 2 

1;0 18 2 

1;3 44 2 

1;6 17 2 

1;9 74 2 

2;0 12 2 

0;3 37 3 

0;6 77 3 

0;9 26 3 

1;0 3 3 

1;3 7 3 

1;6 5 3 

1;9 1 3 

2;0 2 3 

 

Table A3: The distribution of each child’s input when it comes to sound symbolic expressions is shown. 

The table shows this at each age point as well.  

Age Amount of sound symbolism Child 

0;3 28 1 

0;6 33 1 

0;9 73 1 

1;0 30 1 

1;3 27 1 

1;6 12 1 

1;9 21 1 

2;0 6 1 

0;3 36 2 

0;6 74 2 

0;9 56 2 

1;0 7 2 

1;3 19 2 

1;6 8 2 



30 

 

1;9 31 2 

2;0 27 2 

0;3 30 3 

0;6 31 3 

0;9 39 3 

1;0 23 3 

1;3 10 3 

1;6 8 3 

1;9 25 3 

2;0 6 3 

0;3 2 4 

0;6 30 4 

0;9 66 4 

1;0 6 4 

1;3 14 4 

1;6 9 4 

1;9 23 4 

2;0 6 4 

0;3 56 5 

0;6 68 5 

0;9 29 5 

1;0 15 5 

1;3 14 5 

1;6 8 5 

1;9 11 5 

2;0 5 5 

0;3 39 6 

0;6 76 6 

0;9 32 6 

1;0 3 6 

1;3 1 6 

1;6 0 6 

1;9 1 6 

2;0 6 6 

0;3 27 7 

0;6 28 7 

0;9 60 7 

1;0 12 7 

1;3 16 7 

1;6 10 7 

1;9 11 7 

2;0 2 7 

0;3 18 8 

0;6 15 8 

0;9 19 8 

1;0 12 8 
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1;3 19 8 

1;6 8 8 

1;9 6 8 

2;0 10 8 

0;3 4 9 

0;6 5 9 

0;9 12 9 

1;0 15 9 

1;3 31 9 

1;6 8 9 

1;9 2 9 

2;0 8 9 

0;3 22 10 

0;6 39 10 

0;9 9 10 

1;0 1 10 

1;3 10 10 

1;6 1 10 

1;9 9 10 

2;0 3 10 

 

 

Table A4 shows the classification the different transcribers for ten randomly selected occurrences of sound 

symbolic expressions in the data and furthest down also the Cohen’s Kappa scores. 

Author Trans1 Trans2 Trans3 Trans4 Trans5 Trans6 Trans7 Trans8 

2 2 2 2 2 2 2 2 2 

1c 3 3 2 3 3 2 3 3 

1a 1a 1a 1a 1a 1a 1a 1a 1a 

1a 2 3 2 2 2 2 2 2 

2 2 2 2 2 1a 2 2 2 

1a 1c 3 3 1c 3 2 2 3 

1a 3 3 3 3 3 1c 3 3 

2 2 1c 2 2 2 2 2 2 

3 2 2 3 3 3 2 2 3 

3 2 3 3 3 1c 2 2 3 

1.000 0.178 0.211 0.452 0.467 0.189 0.155 0.155 0.459 
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