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. Four groups of French students, enrolled in their third year of a BA in English, took part in this experiment. Thirty short sentences focusing on intonation were recorded by a female native British speaker. All participants read and recorded the same phrases as they appeared on the screen and groups 3 and 4 received specific explanations regarding the spectrogram and intonation contours. The first group simply read the phrases (limited input) and recorded their own productions. The other 3 groups received supplementary input: group 2 read the text and heard the corresponding audio recordings (audio input); group 3 read the text and saw the corresponding 3D spectrogram (visual input); and group 4 read the text, heard the audio and saw the corresponding 3D spectrogram (multi-sensorial input). The recordings were then compared in Englishville to the expected intonation pattern and given one point per matching pattern. The results do not show that seeing speech systematically improves students' intonation but did show that the students felt the tool was useful and easy to use.

Introduction

Teaching and research in second language acquisition has long focused on auditory sources of input for both training sessions and experiments. More recently, linguists have started to use multi-sensorial modalities, looking for ways to enhance second language (L2) learning. For segmentals, teachers have found ways to render the theoretical aspects of phonemes more comprehensible by using multi-sensorial techniques -be it with their own mouth, videos of another's mouth or by demonstrating on sagittal sections. Learners can simultaneously see the different positions of jaw, lips, and tongue, and hear the phonemes. The representation of intonation or lexical stress is more abstract and tools such as Praat (Boersma & Weenink, 2001), however helpful for research, remain difficult to use if learners are not previously trained how to use them [START_REF] Setter | Pronunciation: State-of-the-art review article[END_REF][START_REF] Setter | Evaluating the intonation of non-native speakers of English using a computerized test battery[END_REF].

It might be that acquiring or improving prosody is complex partly because of the lack of physical or visual aids available to learners. It could even be argued that its abstractness dissuades teachers from teaching it. This led to the creation of Englishville [START_REF] Costille | Englishville[END_REF]) -a website dedicated to practising prosody by means of a 3D spectrogram. An experiment was set up to test its usability and usefulness regarding prosody.

This chapter gives a brief overview of prosody and research on L2 learners with a special focus on the prosodic elements in the experiment. It also discusses research that has used auditory and multi-sensorial tools. It then describes the methodology used, followed by the experiment and results. Lastly, the findings are discussed in light of the possible contribution of Englishville to the field.

Lprosody

Prosody, also known as suprasegmentals (to be understood as all that is not segmental), includes elements such as: rhythm, intonation, stress, and pauses. Drawing on research studies investigating first language (L1) acquisition, Hirst and Di Cristo (1998) explain that prosody is likely to be acquired by a child before any other phonetic features, moreover it is likely to be the last feature lost when aphasia strikes or when another language is learnt. The fact that we learn the prosody of our L1 in the very early stages of development can explain why it is difficult to learn later in an L2. Previous studies have confirmed that acquiring L2 prosody is challenging even for advanced learners [START_REF] Colantoni | Learning to realize prosodic prominence in L2 French and Spanish[END_REF]. However, it is generally accepted that using inaccurate intonation patterns, i.e., such that differ from native productions, can lead native listeners' to either misinterpret the intended meaning or show negative stereotyping towards the L2 speaker.

Studies focusing on L2 pronunciation instruction and the relevance of L2 speech in speaker interactions have investigated various prosodic features. [START_REF] Jenkins | The phonology of English as an international language[END_REF] finds the most important suprasegmental features in NNS-NNS interactions to be contrastive stress, the direction of pitch movements, word stress placement, and stress-timed rhythm. Other authors share a similar point of view on prosody. For instance, Munro andDerwing (1995, 1998) and [START_REF] Hardison | Generalization of computer-assisted prosody training: Quantitative and qualitative findings[END_REF][START_REF] Hardison | Visual and auditory input in second-language speech processing[END_REF], argue that prosody plays a significant role in L2 speech; learners who received instruction on prosodic features (intonation, rhythm, word stress, and sentence stress) showed significant improvement in comprehensibility and accentedness compared with those who had only received instruction on segments. Furthermore, [START_REF] Derwing | The effects of pronunciation instruction on the accuracy, fluency, and complexity of L2 accented speech[END_REF] have shown that L2 fluency and comprehensibility significantly improved after a 12-week instruction period on the pronunciation of prosodic features.

Research on visual and auditory tools

Since the mid-1970s, there has been an on-going stream of studies which have used computerbased methods in order to test and improve the perception and production of prosody [START_REF] De Bot | Visual feedback of intonation: Effectiveness and induced practice behavior[END_REF][START_REF] James | The acquisition of prosodic features of speech using a speech visualizer[END_REF][START_REF] De Bot | Visual feedback of intonation: Effectiveness and induced practice behavior[END_REF] concluded that visual feedback was more effective than auditory feedback -in other words, when the subject saw speech (in this experiment, the pitch contour in Praat was used) rather than just hearing it, the subject's intonation improved. Pitch visualisers (such as Praat and similar software) have been used in more recent research [START_REF] Imber | Using Praat to increase intelligibility through visual feedback[END_REF][START_REF] Kartushina | The effect of phonetic production training with visual feedback on the perception and production of foreign speech sounds[END_REF][START_REF] Offerman | Visual feedback and second language segmental production: The generalizability of pronunciation gains[END_REF][START_REF] Olson | Phonetics and technology in the classroom: A practical approach to using speech analysis software in second language pronunciation instruction[END_REF][START_REF] Setter | Evaluating the intonation of non-native speakers of English using a computerized test battery[END_REF]. [START_REF] Gorjian | Using Praat software in teaching prosodic Features to EFL learners[END_REF] compared two methods of teaching stress and intonation: a) a traditional one that uses repetition and explanations about acoustic properties of speech; and b) a computerassisted one that uses Praat software. The results showed that learning prosody with Praat was significantly more beneficial. As the authors point out, the first method is generally teachercentred, leaving students passive in the classroom. In contrast, the use of multi-media tools and multi-sensorial software places the student at the centre of their acquisition. Software, such as Praat, require practice and training to use and some research has concluded that combining sound and image led to slightly more mixed results in learning prosody, often due to the complexity of the software used [START_REF] Setter | Evaluating the intonation of non-native speakers of English using a computerized test battery[END_REF]. Given the technical side of these tools, it can be difficult to motivate students to familiarise themselves with them and then work on intonation. The results of certain studies [START_REF] Gorjian | Using Praat software in teaching prosodic Features to EFL learners[END_REF] showed that learners improved when using Praat, which could be explained simply by the additional time spent working on prosody to comprehend what they were seeing. Perhaps using real-time displays of intonation might prove to be even more comprehensible for the learners -they can see their speech appear as they speak, enabling them to test different intonation patterns more easily. We argue that the instantaneous effect of seeing speech makes intonation easier to perceive because not everyone can perceive it simply through their ears, some people need their eyes to validate or invalidate their aural perception. Therefore, depending on the pronunciation feature practised, the use of multi-sensorial tools and methods may be helpful, even having a global positive effect on L2 speech production in general.

Englishville: Methodological approach

The desire to create a free, user-friendly real-time tool for prosody in the domain of multisensorial learning of L2 English, and the idea that prosody should be at the centre of second language teaching motivated the creation of our website called "Englishville" [START_REF] Costille | Englishville[END_REF]. Englishville uses a 3D spectrogram and facilitates the capture of the audio stream so that it can be recorded on a server. These tools are then integrated in a website where it is possible to record a corpus, set up experiments and participate in them. One advantage of Englishville is that L2 learners can hear the audio, see the spectrogram and intonation contour and the corresponding text, then repeat and save their own productions. The spectrogram shows the direction of the tone of voice, making it possible to imitate a visual real-time model of an intonation pattern and to simultaneously compare it to one's own melodic pattern. The spectrogram used in Englishville can be seen in Figure 1 with an example of rising intonation. It is often considered difficult to perceive pitch movement for learners and even for teachers. Therefore, the main objective of Englishville and this experiment is to help learners see speech in order to improve their pronunciation of the different melodic patterns. The intonation patterns used in the experiment are simple. For example, it is generally acknowledged that the use of a falling tone on the nucleus indicates finality, and that a rising tone indicates non-finality [START_REF] Wells | English intonation: An introduction[END_REF]. Wh-questions (open questions) are normally said with a falling tone on the last lexical item whereas Yes/No-questions (closed questions) are normally uttered with a rising tone on the nucleus. As for intonation in lists, [START_REF] Wells | English intonation: An introduction[END_REF] differentiates between 2 types: those that are finished and those that are not. To illustrate this point, he gives two versions of the same utterance and explains that "the fall on tea in (1) signals that there are no more options: you must choose either tea or coffee. The rise on tea in (2) signals that there may be other possibilities too, as yet unmentioned, e.g., or you could have an ⸜orange juice" (p. 75).

(1)

You can have ⸝ coffee | or ⸜ tea. (2)

You can have ⸝ coffee | or ⸝ tea.

The structure of the sentences used in the intonation task of the Englishville experiment correspond to the two main intonation patterns (fall, rise) and example (1) in the case of a closed list. French L2 speakers of English tend to struggle most with falling intonation and use rising intonation for all types of statements. This is typically noticeable when a speaker concludes an oral presentation with a rise, which can leave the listener frustrated and/or surprised when they realise that the presentation is, in fact, finished (the non-finality effect of rising intonation).

Research questions

The study aimed therefore to investigate the following research questions:

RQ1: Can seeing a real-time 3D spectrogram enable L2 learners of English to reproduce certain intonation patterns? RQ2: What kind of input is more beneficial out of limited, audio, visual and multisensorial input?

Experiment

An experiment was set up with four groups of participants (see Table 1): Group 1 (control group) received limited input and read the sentences as they appeared on the computer screen; Group 2 had audio input, i.e., they heard the sentences as recorded by the female native speaker and saw the text for each sentence on the screen; Group 3 had visual input which corresponded to seeing the spectrogram and the melodic pattern (as in Figure 1) and read the text without hearing the audio recordings, and Group 4 had access to both aural and visual input. The aim of the experiment was to test if the participants who received multi-sensorial input (Group 4) produced better results, i.e., those closest to the expected intonation pattern. At the beginning of the experiment, the participants had one example to familiarise themselves with the user interface. Each participant read the same sentences in the same order as they appeared on the screen. They only heard or saw each item once, before recording their own production. They had to click the button play to hear or see the visual model recording and then had to click the microphone button on and off to record their own speech. They could not listen to the same sentence more than once, but they could pronounce it as many times as they liked while their microphone was activated. By pressing the microphone button a second time, their recording was saved, and the next utterance automatically appeared. At the beginning of the experiment, Groups 3 and 4 received supplementary information about what they were about to see. For example, they were informed that they would see the movement of the tone of voice in the spectrogram (downward or upward movement). The participants who received input, be it auditory or visual, were asked to imitate as closely as possible what they heard or saw.

In light of previous research, it was hypothesised that the combination of both audio and visual input would yield the best results. It was therefore expected that Group 4 would have better results than the other three groups because they would be able to see immediately if their spectrogram resembled or not the model and attempt to improve during the experiment.

Participants

Twenty French students (n = 5 in each Group 1-4; M = 8, F = 12) at the beginning of their third year of a BA in English Language and Literature at the University of Caen Normandy participated in this experiment. They were, on average, 20 years old and had been learning English for at least ten years. Their level of English was estimated to be B2+, based on their teacher's experience with the CEFR scales. They had all studied phonology and phonetics (including intonation). For these classes, the teaching model was British English. Prior to the experiment, each participant completed an online questionnaire about their language and personal background. The learner's evaluation of Englishville was also of high interest in this study, therefore, after the experiment they were asked to give feedback via an online questionnaire about Englishville and their impression of it and the experiment.

Stimuli

Thirty sentences consisting of simple patterns and short utterances were recorded by a female British native speaker, also the creator of Englishville. The sentences included ten statements and five of each of the following sentence types: Wh-questions, Yes/No-questions, echo questions and a two-element closed list. For example: We live in London (statement with falling intonation), Where's the manual? (Wh-question said with falling intonation), May I lean on the railings? (Yes/No-question said with rising intonation), He is on the computer? (echo-question with rising intonation), Are you growing oranges or lemons? (two-element closed list said with a rise followed by a fall).

Results

Recordings from the four groups were compared with the original recording and spectrogram to give an auditive and visual analysis. Intonation patterns found to match the model were awarded one point, for example, a final fall, rise or rise+fall (closed lists) whereas those that differed got zero. The number of matching realisations for intonation patterns were then calculated for each group, as can be seen in Figure 2.

Figure 2

Percentage of Matching Realisations of Intonation Pattern per Input Type (out of 30 sentences)

In general, the results show that having any kind of input is beneficial as Group 1, who received limited input, only matched 38.67% of the 30 sentences. For Group 3, seeing the spectrogram slightly improved their overall percentage of matching realisations (48.9%) compared to Group 1 (marking an increase of 10.23% points). Group 2, who only heard the corresponding audio, had nearly the same percentage of matching realisations (81.33%) as Group 4 (82.67%), who benefitted from multi-sensorial input.

In the post-test questionnaire, which was completed by 10 participants from Groups 3 and 4, there was much positive feedback. Those who saw the spectrogram (Groups 3 and 4), found the tool useful (n = 7), very good (n = 7), easy both to comprehend (n = 7) and to use (n = 5). Only one participant found it hard to use (n = 1).

Discussion

The study aims first to see if there is a difference in the participants' oral productions depending on which type of input they received, and secondly to gather participants' views and impressions of Englishville as a teaching/learning tool. The results suggest that merely visualising the corresponding spectrogram is slightly more beneficial than having no input at all, but barely makes a difference when the participants had access to the audio recordings. The fact that Group 3 did better than Group 1 suggests that some participants were able to learn from what they were seeing and improve some of their productions.

The minor difference between the results of Group 2 and Group 4 begs the question of sensorial overload. It is possible that having to read the text, pay attention to the spectrogram and to the audio resulted in too much information for the participants and may have led them to ignore some or all the input. The sentences were simple and short, and the written text was probably superfluous. It would have been possible for this level of L2 learners to repeat the text simply from the audio recordings, without the written text. In hindsight, Groups 1 and 2 are said to have limited input or only audio input, where it could be argued that both also had visual input because they saw/read the written text for each sentence, no visual information about intonation accompanied the written forms.

Given the small sample and with only five participants per group, it is difficult to draw any firm conclusions due to speaker variation. For example, it is possible that the spectrogram helped certain speakers in Groups 3 and 4, but it is also possible that some participants paid no attention to it at all. In addition to speaker variation, the fact that the participants could only listen/see each item once and could only record their own speech once before moving on to the next phrase, left them with little possibility to improve. They could of course repeat their productions several times before validation, but few did this. The main and global objective of Englishville is to enable learners to improve their prosody because they can see and use the spectrogram. For future experiments, it would be important to provide learners with several opportunities to do the tasks.

Conclusion and further directions

This article addresses the difficulty of acquiring English prosody for L2 learners and the use of a multi-sensorial tool to improve it. Previous research has shown that using visual aids often yields better results in training sessions when learning prosody and even has lasting effects on speech production in general [START_REF] Derwing | The effects of pronunciation instruction on the accuracy, fluency, and complexity of L2 accented speech[END_REF]. Englishville was designed to explore this issue. One of its advantages is its malleability, making it possible to add for example, words, phrases, speakers, accents, participants, or remove elements from it (for example, to only have one group) so that all participants have the same input.

Despite our inconclusive results regarding the benefit of visualising speech, the students' feedback leads us to believe that Englishville corresponds to their desire for technological teaching tools. Our overall objective is to provide a tool which is easy to use for both teachers and learners and is also a useful way for L2 learners to practice prosody and raise their awareness of it. This is motivated by the observation that teaching and learning prosody seems challenging, and the fact that software such as Praat is too complicated to be used by untrained learners. Learners should, however, be at the centre of any modern pedagogical approach and Englishville makes this possible. Therefore, we recommend that future use of this toolwhether for research or teaching -should allow students to hear, see the model, and record their own productions as many times as they want.

Various factors had an impact on the participants, including the number of times they could listen to the recordings, speaker variation, and sensorial overload. While the overall results do not allow us to confirm that seeing the melodic pattern by means of a spectrogram improves learners' productions, positive feedback was given by those who saw and used the spectrogram. They found it especially useful when they were able to match their own spectrogram with the model provided. In this regard, Englishville can be considered successful, as it encourages learners to make autonomous, critical comparisons. Perhaps with more time, their actual productions would also show improvement. To that end, an eight-week training session is currently being carried out with first year university students specialising in English. We hope that the latter will provide a clearer picture on the potential of this multi-sensorial tool.
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Table 1

 1 Experiment Conditions for each Testing Group: Type of Input and Procedure

	Group	Type of input	Experiment procedure
	1	limited	Records words and sentences.
	2	auditory	Hears the utterances before recording them.
	3	visual	Sees the spectrograms in Englishville.
	4	multi-sensorial	Hears the utterances and sees the corresponding
			spectrograms on Englishville.