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I. INTRODUCTION 

In many languages, there is a systematic relationship between phonetic and prosodic features, on the one hand, and morpho-
syntax, on the other. If these systematicities are known and the relevant phonetic or prosodic features can easily be identified, a 
listener can use them actively during speech processing to narrow down the choice of possible continuations at word or sentence 
level. While native speakers do this automatically and effortlessly, second language learners generally struggle with the 
identification of phonetic and prosodic features in the second language (L2), especially if they are dissimilar from native language 
(L1) phonology. Consequentially, they fail to notice the features and make use of the systematicities associated with them. We will 
discuss the beneficial role of training for L2 learners’ use of non-native prosodic features in L2 speech processing. 

II. PROSODY PROCESSING 

A. Prosody processing in a native langauge 

 Prosody often stands in tight interplay with morphosyntax both at the sentence and word level. It can, for instance, function as a 
cue to sentence structure [1] or as a cue to word structure [2]. With respect to the latter, prosodic alternations are often part of the 
inflectional system where they, either on their own [3] or in interplay with affixes [2,4,5], distinguish grammatical features. 
Different languages use different prosodic parameters in this respect: for example, Danish uses voice quality [3], Swedish uses pitch 
[2] and Spanish uses stress [5]. When prosody on the word stem is combined with grammatical suffixes, the prosodic cue allows 
listeners to accurately but typically preconsciously make predictions about how the word continues. When a Central Swedish 
listener, for instance, encounters low pitch on the word stem of bil ‘car’ in a sentence context like (1), they know immediately that 
the upcoming suffix is likely the definite singular suffix -en as only the singular but not the plural suffix -ar or a compound like 
bilföraren is preceded by a low pitch on the word stem. This type of pre-activation makes speech processing rapid and effective. 

(1) Jag såg   bilen / bilar / bilföraren   köra på cykelbanan. ‘I saw   the car / cars / the car driver   drive in the bicycle lane.’ 

The automatic prosody-based prediction has been demonstrated with eye-movement and behavioural data where native listeners 
quickly fixate and select the correct suffix upon hearing the prosodic cue [5]. It has also been shown with neurophysiological data 
where non-cued suffixes (e.g., plural -ar after low stem tone) elicit error-related responses in the brain while the cue itself produces 
a stronger pre-activation negativity the more restraining it is with respect to possible continuations [2,4].  

B. Prosody processing in a second language 

Second language learners are typically initially insensitive to prosody in their L2, especially if the prosodic cues differ from 
those in the L1 either in nature or in usage [6]. At early and intermediate acquisition stages, learners do not appear to make use of 
prosodic cues during speech processing. Thus, neither eye-tracking data nor neurophysiological data find evidence of prosody-
based prediction at these levels [5,7,8]. L2 learners do not fixate cued words above chance, they do not produce differential pre-
activation negativities for differently strong cues, and they do not process incorrectly cued suffixes as speech errors. At upper 
intermediate and advanced acquisition stages, learners show first signs of prediction-related activity, such as delayed response times 
to prosody-suffix mismatches and increased accuracy at selecting the correct suffix based on the prosodic cue [5,9]. However, 
prosody processing does not seem to become equally automatic and efficient in an L2 as it is for native speakers even for highly 
trained bilinguals [10]. 

C. The effect of training on prosody processing in a second language 

In a series of behavioural and neurophysiological studies, we have since investigated whether focused training of L2 prosody 
could facilitate native-like speech processing. Notable progress in prosody processing was observed when learners used a prosody-
based training app, specifically developed to focus on a wide range of systematic relations between prosody and grammatical 
suffixes in Swedish [11]. Nineteen participants showed significant improvement in selecting correct suffixes based on a prosodic 
cue. With just few hours of training, dispersed over ten training sessions, the effect of the acoustic combinatorial training had spread 
even to untrained words and, as a side effect, even improved production. Importantly, after training, learners’ neurophysiological 
responses revealed native-like processing with differentially strong responses as a factor of prosodic cue strength [7]. 

We further found that learners who trained on pseudo words with familiar prosodic cues (tone) had an advantage over learners 
who were previously unfamiliar with the kind of prosodic features found in the novel L2 [12]. Thus, on two consecutive days, 23 
participants with a tonal L1 and 23 participants with a non-tonal L1 were trained on 24 novel words in which tonal cues expressed a 



 

 

grammatical inflection (e.g., number). Words were presented auditorily followed by pictures that depicted the intended meaning 
including grammatical categories. Both participant groups became fairly accurate at matching the novel prosody to its designated 
meaning within the first training session (i.e., within two hours) [13]. L1-based familiarity with the prosodic cues led to prosody-
facilitated grammar processing already at pre-attentive processing stages within just twenty minutes of training. The more familiar 
the prosody was, the earlier the processing was. Training also allowed for prosody-dependent grammar processing for unfamiliar 
prosodic cues. However, the new words were initially processed with later, more attentively controlled mechanisms [6,12]. Yet, 
familiarity advantage decreased with increased training, and earlier, less attention-dependent processing became possible for 
learners previously unfamiliar with the prosody already at the second training session, i.e., after two hours. These findings suggest 
that focused training can rapidly develop native-like processing even for unfamiliar word-level prosody.  

III. CONCLUSIONS 

In conclusion, focused training on the relation between prosody and grammar can improve grammatical processing in L2 
learners. It can also accelerate the onset of the use of predictive processing strategies and help learners overcome disadvantages due 
to unfamiliarity with phonetic features or functions. These effects are visible both behaviourally and neuropsychologically.  
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