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Prelinguistic Vocalizations: Can Toddlers Express Communicative Functions 

by Means of Pitch Manipulations? 
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ABSTRACT 

The present research explores the relations between the communicative functions of prelinguistic vocalizations 

and two prosodic aspects such as final pitch contour and mean, minimum and maximum pitch. The vocal productions 

of ten children, with ages ranging from 16 to 24 months, were analyzed. Final results confirm (1) the falling pitch 

contour is the most common one; (2) the rising contour is relatively more frequent in the case of some functions, such 

as requests, which demand some kind of reaction from the interlocutor; (3) basic communicative functions can be 

differentiated by their mean, minimum and maximum pitch; (4) communicative vocalizations can not be 

differentiated from non communicative ones by their final pitch contour and (5) it is possible to distinguish them 

based on their mean, minimum and maximum pitch.  

1. INTRODUCTION 

From very early on, parents interpret infants’ vocalizations as exhibiting communicative intent and they thus 

contribute to gradually build their communicative function and their intentional emission (Halliday 1975, D’Odorico 

& Franco 1991, Marcos 1987). 

Prelinguistic vocalizations can be defined as infants’ vocal productions understandable by parents. These early 

productions may or may not have segmental (phonologic) content though they always imply suprasegmental aspects, 

manifested by a prosodic group of variable duration (López Ornat 2005). Based on this definition vocalizations 

comprehend —but are not limited to— productions such as infant babble.  

Vocalizations have not received the attention one would expect, mainly, because of the difficulty their analysis and 

coding imply (Nathani & Oller 2001). In fact, these productions often lack a phonology susceptible of linguistic 

transcription; also prosody has been relegated to a secondary place for long.  

Nevertheless, this early vocal production constitutes a basic step in language progression since some of the elements 

that can already be observed in this primary stage are to be acknowledged later, when the first words come into scene 

(Vihman 1985). Babbling, although somehow mistakenly defined as caothic and discontinuus by Jakobson (Jakobson 

1941), constitutes only one of the types of prelinguistic vocalization and plays an essential role in the process of early 

language acquisition. 

It is prosody that paths the way into communication. Pitch or intonation —a prosodic contour, for example— can be 

interpreted as the first form to be associated with meaning —a communicative or pragmatic intention. It is via prosody, 

then, that pragmatics or the basics of communication are to be acquired. This lays the foundation for the future 

development of the syntactic aspects of language.  

In order to determine the relation between the prosodic aspects and the communicative function of a vocalization, one 

must, in the first place, establish what it takes for a vocalization to be regarded as communicative. It´s been established 

that the onset of intentional communication takes place between 9 and 13 months (Bates 1976, Camaioni et al. 1976). 

Towards the end of the first year of life, then, infants increase the number of communicative intentions they are able to 

express using gestures or vocalizations or both combined. So by the time they start producing their first words, they 

have already been communicating intentionally for some time. The new communicative intentions that can now be 

expressed via words —and still vocalizations— add to the previous repertoire (Gibb & Golinkoff 1979).  

All the way through, parent and child are interacting on a regular basis, which allows for them to share a common 

ground, some expectations and knowledge, which organize their communicative exchanges (Tomasello 2003, 2008). 

A vocalization is considered communicative, then, based on parameters involving the child’s attitude and behaviour as 

well as the parent’s. 

The parameters considered are also important when establishing the pragmatic or communicative function of the 

vocalization. On the child’s side, we looked for gaze direction, body orientation —specially arms or hands—, 

persistence of the vocalization until the goal was achieved, and reformulation of the communicative behaviour if the 

child’s goal remained unreached. On the parent’s side, we paid special attention to the interpretation made of the 

child’s vocalization, manifested by his/her response to it. This was a very useful clue. Parents are the first interlocutors 

the child has. They not only interpret what the infant is trying to “tell” them but they may also guide the 

communicative efforts of their child in a specific direction, by giving some kind of reinforcement or, even, by failing 
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to understand her sometimes, which results in the child’s goal being unsatisfied and the child being forced to try again 

in a different way (Vygotsky 1978).   

Because prosody is one of the first linguistic components to develop, we hypothesised we would find early 

associations between final pitch contour and fundamental frequency measures, on one side, and communicative 

function, on the other (Karousou 2003, Flax et al. 1991, Marcos 1987). This kind of early associations would point to 

vocalizations as communicative units, structured on a prosodic basis in order to transmit a certain communicative 

intention.   

2. METHOD 

2.1. Participants  

Ten children (7 boys and 3 girls), with ages ranging between 16 and 24 months (average=20 months), participated in 

this study, along with a close relative (mother, father, aunt). All infants were Spanish-speaking, living in Madrid, 

Spain. The initial sample of 12 subjects was reduced to 10 because of technical problems involving the recordings of 2 

of the infants. 

2.2. Data collection 

Infants participated as part of a larger transversal study aimed at contrasting communicative and non communicative 

vocalizations (López Ornat 2005). They were video recorded at their homes interacting with a close relative. Each 

child was recorded once in a social setting for approximately 20 minutes.  

Information regarding the contextual coordinates of each vocalization (what was the child doing before, during and 

after vocalizing, what was the adult’s reaction to this, and what was the child’s response to the adult’s reaction) was 

gathered from the observation of the videos.  

3. DATA ANALYSIS 

196 minutes of recordings were analysed. This gave a total of 1733 vocalizations, of which 1601 were classified as 

communicative. The analysis unit employed was a pragmatic one: a unit or vocalization was identified with an infant’s 

production for a pragmatic purpose. In most cases, this pragmatic unit corresponded with a breath group, the interval 

comprehended between two successive inspirations, most commonly manifested by pauses in the child’s speech 

(Koopmans-van Beinum & van der Stelt 1986, Nathani & Oller 2001, Karousou 2003). Laughter, crying and 

vegetative sounds were excluded from the final data sample.    

3.1. Classification of vocalizations  

Vocalizations were classified as either communicative or non communicative. They were considered communicative 

when at least some of the following features occurred consistently: infant’s gaze and/or body disposition oriented 

towards adult, persistence of the vocal behaviour until some reaction was gained from the adult, reformulation of the 

vocal behaviour when it didn´t seem to produce the expected reaction from the adult, adult interoluctor regarded the 

infant’s vocalization as having a communicative intention. Then, the communicative vocalizations, which constitute 

our main data base, were assigned a specific communicative function. From an original pool of 22 communicative 

functions, elaborated on the basis of the existing bibliography (Dore 1974, Flax 1991, Karousou 2003, López Ornat 

2003) and the observation of these particular videos, 6 main functions were determined. (table 1)  

Table 1: Communicative functions.  

Function Definition 

Request The infant seeks to achieve something from the adult, an object, an action, an answer or his attention. 

Declarative The infant seeks to direct the adult’s attention towards an object, action, person or character.  

Personal 

expression 

The infant seeks to express her emotional reaction or state (positive or negative), due to the adult’s initiative or an 
external event.  

Mimicry The infant reproduces, segmentally or suprasegmentally, the adult’s previous utterance, without reproducing its 
original function too. The vocalization has no other function but the reproduction itself.  

Action guide The infant vocalizes while performing an action in order to guide herself, without cutting the adult off the 

interaction.  

Conversational 

filling 

The infant seeks to keep the dialogue going on by producing this vocalization with no other goal but to occupy her 

conversational turn.  
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Non communicative vocalizations —those that were apparently not directed to an interlocutor— were, in this level, 

just labelled as such. 

3.2. Acoustic analysis 

Using the PRAAT programme, version 5.1.03, the orientation of the final pitch contour (rising, falling or neutral) and 

the mean, minimum and maximum fundamental frequency (Hertz) were determined for every vocalization, 

communicative or non communicative. 

4. RESULTS 

The request, declarative and personal expression functions together account for over 81% of the analysed infants’ 
vocalizations. These three functions can also be considered basic since they are the only ones occurring in all of the 10 

infants studied.  

The relation between communicative function and final pitch contour was explored (x
2
=54.405, p<0.001). The falling 

contour turned out to be by far the most common one, both globally as in the case of each individual function  

Nevertheless, the rising contour was relatively more frequent in the case of requests, action guides and conversational 

filling: the preference for the rising pitch was relatively higher in the case of these 3 functions when compared to the 

other three. (table 2) 

 Table 2: Relations between pitch contour and function. 

Function/

Pitch 

Request Declarative Personal 

expression 

Action 

guides 

Mimicry Conversational 

filling  

Total 

% 

Falling 62.4 69.2 57.3 43.8 70.0 48.7 62.6 

Rising 27.8 20.8 22.4 41 22.5 36.5 25.3 

Neutral 9.8 10.0 20.3 15.2 7.5 14.8 12.1 

Total% 100 100 100 100 100 100 100 

Besides the final pitch contour, three other prosodic measures were considered: mean, minimum and maximum F0. 

ANOVA tests were conducted to assess the relations between these three measures and function, with some 

significant results. The mean and minimum pitch of the vocalization proved useful to distinguish requests, declaratives 

and action guides. It also showed that personal expression and request vocalizations had almost the same mean and 

minimum pitch —with a difference of merely 5 Hertz between them (mean pitch F=8.75, p<0.001; minimum pitch 

F=9.43, p<0.001) (figure 1). Maximum pitch only allowed distinction between requests and conversational filling 

(maximum pitch F=2.71, p=0.019). 

 

Figure 1: Mean and minimum pitch. 

Finally, though the recordings took place in a social setting, with a family adult interlocutor present, some 

vocalizations which were classified as non communicative occurred. These non communicative vocalizations were 

contrasted against the communicative ones ir order to find out if there were any acoustic differences between them.  

No significant difference was found between communicative and non communicative vocalizations in relation to their 

final pitch contour (x
2 
= 0.604, p=0.739). In both types of vocalizations, the falling pitch was the most common one, 

followed by the rising and then the neutral contour. Nevertheless, the measures of mean, minimum and maximum 

pitch proved again useful: communicative vocalizations turned out to have a mean, minimum and maximum F0 

systematically higher than the non communicative vocalizations (mean pitch F=13.41, p<0.001; minimum pitch 

F=8.16, p<0.005; maximum pitch F=12.16, p=0.001).  
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5. DISCUSSION 

The prelinguistic vocalizations of the 10 children studied here served 3 basic functions. All 10 children produced 

vocalizations with these 3 functions but not necessarily the other 3 (action guides, mimicry and conversational filling). 

Each and every one of the 10 infants was able, then, to produce declaratives, requests and express their own 

personalities via their vocal production. Infants were thus capable of carrying out referential acts oriented to objects, 

actions, persons or characters, mainly in the context of denomination dynamics motivated by their parents (for 

example, with the help of a coloring or story book). They were also cabable of directing requests to their adult 

interlocutor, which allowed them to play a more active rol in their social interactions in order to achieve their 

particular goals. It is important to remark that they not only request objects or actions but also attention from the adult, 

keeping him engaged in the interaction in course or starting a new one. Finally, they vocalized frequently as a way of 

expressing themselves, positively or negatively, in the face of an event or object introduced by the adult.  

With regard to the relation between communicative function and final pitch contour, the falling pitch was observed to 

be the most common one, not only globally but in each functional category considered independently. All functions 

were marked then by a majoritary presence of the falling pitch contour. This could be explained by Lieberman’s theory, 

according to which the falling contour is the most natural one, because of the natural descent of subglotal pressure 

towards the end of the breath group (Lieberman 1984). A possible alternative explanation for this pitch preference has 

recently posited that newborns’ cry melody is influenced from early on by the native language’s most common pitch 

pattern (Mampe 2009).  

However, a relative increase of rising final pitch contour was observed in the case of 3 functions: action guides, 

conversational filling and requests. It is no surprise that requests present a relatively higher number of rising pitches: 

requests’ function is to interpelate the recipient, in order to provoke his response, and rising pitch has traditionally been 

associated with the interpelative force of the locution. The case of action guides and conversational filling is, 

nevertheless, somehow obscure and remains to be explained in the future, after more specific research has been 

conducted.  

Although significative differences were found in the relations between communicative functions and final pitch 

contour, this last measure didn´t allow, at this evolutive moment in infanthood, to differentiate the diverse functions of 

vocalizations: no function was performed using exclusively one final contour and no final contour was associated with 

a single function. This leaves the matter of how are parents able to determine what is their child’s intention when 

uttering a specific vocalization. Assuming the first infants’ vocal productions are sometimes holophrases comprising a 

vocal form plus a gesture such as pointing, we could propose that the gestural component is, indeed, determinant in 

this aspect (Goldin-Meadow 2009). Gestures would provide parents with another important source of information 

regarding their toddler’s communicative intention. These two elements —vocal and gestural— together with the fact 

that communication at this stage usually takes place in joint attention frames, where both interlocutors share a 

common ground, would account for the parents most commonly adequate reading of their children’s intentions 

(Tomasello 2008).  

Besides the final pitch contour, 3 other acoustic measures were considered in the analysis: mean, minimum, and 

maximum pitch. Mean and minimum pitch proved useful to distinguish the 3 basic communicative functions and an 

additional one. Requests tend to have the highest mean pitch, followed by declaratives and finally by action guides. It 

is also important to notice that personal expression can not be distinguished from requests based on mean pitch: they 

are the two functions with the highest mean pitch. It is traditionally acknowledged that requests tend to be associated 

with a higher mean pitch than declaratives, since requests seek to move the recipient to do something, while 

declaratives seek to direct his attention towards something else (Marcos 1987). It seems reasonable for personal 

expression to share the highest mean pitch with requests since the former category includes such subcategories as 

protests or refusals, which are heavily charged with the will to move the recipient to do (or stop doing) something. The 

same scenario proves true when the minimum pitch is considered. However, when the maximum pitch is considered, 

only requests and conversational filling can be significantly differentiated: requests having the higher maximum pitch 

and conversational filling the lowest maximum one. It would seem, then, that when it comes to maximum pitch, 

almost all functions seem to blend in between the two extremes. 

It seems pretty fair, then, to say that even in these young ages the request function tends to be associated with a higher 

pitch. This responds to the intention to direct the recipient’s action in a specific way. Even though when it comes to 

maximum pitch some differences fade away, when mean and minimum pitch are considered, requests are consistenly 

higher pitched than declaratives and action guides, and practically the same as personal expression vocalizations. 

Surprisingly, communicative and non communicative vocalizations can not be distinguished on the basis of their final 

pitch contour. On these grounds, we could speculate that, perhaps, non communicative vocalizations serve a rehearsal 

or practise purpose (Weir 1962, Dore 1964). If children were practising their communicative skills by themselves, it 
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would seem logical for them to rehearse the possible final pitch contours in more or less the same proportion as they 

are actually used in their real communicative exchanges.  

However, when the comparison was based on their mean, minimum and maximum pitch, communicative 

vocalizations turned out to be significantly different from non communicative ones. Communicative vocalizations 

exhibit a significantly higher pitch than non communicative ones (with the difference ranging between 23 and 29 

Hertz). This way, the rehearsal or practise hypothesis would leave unexplained why non communicative vocalizations 

can, indeed, be differentiated from communicative ones based on their F0.  

We can assume that interpelation, interlocution, drives prelinguistic communicative vocalizations in the direction of 

more elevated pitch (Papaeliou & Trevarthen 2006). Parents would acknowledge and reinforce this early association 

between communication and higher pitch, reacting to this kind of productions interactively; but they would not engage 

with their infant when her vocalizations are marked by a lower pitch. They would, thus, model the pitch for non 

communicative vocalizations.  

The infants studied here (16-24 months) were able to express a series of communicative intentions effectively to their 

adult interlocutors. Vocalizations, in which an intonational contour and a certain pitch —with or without clear 

phonologic content— serve to transmit a certain communicative intention, represent a very good and plausible starting 

point for the study of early language acquisition. Mastery of prosodic aspects introduces the child into major language 

control. It is the progressive control of her voice by intonation and tone that allows her, at this point, to be 

communicatively effective. This will eventually lead to a more complete phonological and, later on, syntactic 

learning.  

The role of parents as interlocutors for the child can not be underrated, since it is in the course of frequent interaction 

that frames of common ground emerge (Bruner 1978). Communication and language seem to develop in the context of 

joint attention frames, based on the assumption of some shared knowledge or common ground, which allows for the 

infant to establish associations between elements such as pitch contour and F0, on one side, and communicative 

intentions, on the other side. The intention reading ability would, thus, be an essential part of the language acquisition 

process. It would allow the infant to progressively assemble relations between certain formal linguistic aspects and the 

communicative functions they seem to serve when used in these specific situations (Tomasello 2003, Tomasello 

2008).  

We can, then, conclude that vocalizations, though still being immature, rather holistic productions, can express a 

unique, relatively coherent communicative intention. These results on vocalizations as semantic-pragmatic packages, 

comprehending both prosody and function, are coherent with a cognitive-functional approach to language acquisition 

(Tomasello 2006). Models like generativism, which leave aside both the social and cognitive abilities the infant 

possess and don’t  take into account communicative functions or intentions, would not be able to account for these 

results.  

In conclusion, the evidence gathered in the present research would support a usage-based, functional, communicative 

approach to language development. Language would evolve in the child based on the very specific ability of intention 

reading, which would allow her to both comprehend and express communicative functions in joint attention frames 

and, eventually, in more generalized situations.  
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