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ABSTRACT

Computer-assisted prosody training (CAPT) has so far mainly been used to
teach foreign languages, although prosody is still hardly taken into account
in language leraning. Conversely, prosody receives a lot of attention in
studies and activities related to public-speaker training. But, despite that,
CAPT tools are practically unknown in this type of training. The present
paper addresses this gap and introduces the “Web Pitcher”, a new browser-
based version of the feedback and evaluation software “Pitcher” that was
developed in 2018 for the prosody-oriented training of charisma - a key
characteristic of successful public speakers, which is defined as signaling
competence, self-confidence and passion. In an online experiment with 60
test users it is investigated here whether and to what extent the Web
Pitcher positively influences the prosodic charisma triggers of its users, and
which feedback modes in which order lead to the greatest learning success.
An acoustic analysis of before- vs. after-training speeches given by the 60
test users shows that the Web Pitcher improves six key prosodic charisma
triggers of its learners by an average of 53 % after one hour of training - and
thus performs at eye level with its offline precursor, the Pitcher. With the
correct combination of its two feedback modes, the Web Pitcher even

outperforms its offline precursor in terms of user improvement. The results

Niebuhr, 0. (2021). Computer- are discussed with a view to further R&D steps and the integration of the

assisted prosody training: Im- Web Pitcher in real coaching activities. In this context, the paper also
proving public speakers’ vocal
charisma with the Web-Pitcher
Revista da Abralin, v. 20, n. 1,

p. 1-29, 2021.

contains a link through which researchers can register and use the Web
Pitcher for their own scientific purposes, also beyond questions of public-

speaker or charisma training.
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RESUMEN

El entrenamiento en prosodia asistido por ordenador (CAPT) se ha utili-
zado hasta ahora principalmente para aprender idiomas extranjeros,
aunque la prosodia toda-via apenas se tiene en cuenta en este campo de
investigacion y aplicacion. Por el contrario, la prosodia recibe mucha
atencion en los estudios y actividades relacionados con la formacién en
oratoria. Pero, a pesar de eso, las herramientas CAPT son practicamente
desconocidas en este tipo de formacién. El presente estudio aborda esta
brecha e introduce el "Web Pitcher”, un desarrollo posterior -basado en
navegador web- del software de retroalimentacion y evaluacion "Pitcher"
desarrollado en 2018 para el entrenamiento del carisma orientado a la
prosodia, una caracteristica clave de los oradores mas competentes, que
se define como seflal de competencia, autoconfianza y pasién (también a
través de la prosodia). En un experimento en linea con 60 usuarios de
prueba, se investiga si, y en qué medida, el Web Pitcher influye positiva-
mente en los desencadenantes del carisma prosodico de sus usuarios, y
qué modos de retroalimentacién en qué orden conducen al mayor éxito
de aprendizaje. Un analisis acustico de los discursos antes y después del
entrenamiento realizado por los 60 usuarios de prueba muestra que el
Web Pitcher mejora seis factores desencadenantes clave del carisma
prosédico de sus alumnos en un promedio del 53% después de una hora
de entrenamiento y, por lo tanto, funciona al mismo nivel que su precur-
sor oficial, el Pitcher. Con la combinacién correcta de sus dos modos de
retroalimentacién, Web Pitcher incluso supera a su precursor offline en
términos de mejora del usuario. Los resultados se discuten con vistas a
nuevos pasos de I+D y la integraciéon del Web Pitcher en actividades
reales de coaching. En este contexto, el articulo también contiene un
enlace a través del cual los investigadores pueden registrarse y utilizar el
Web Pitcher para sus propios fines cientificos, mds all4 de las cuestiones

de formacién en oratoria o carisma.

KEYWORDS
Charisma. Prosody. Public speaking. Web Pitcher. Pitch. Tempo. Pausing.
CAPT. English.
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1. Introduction

This article is about computer-assisted pronunciation training or, more precisely, computer-as-
sisted prosody training. It is the latter training that we will refer to as CAPT, following the line of
research of Yenkimaleki & Van Heuven (2019). On the empirical basis of a proof-of-concept test, we
present the first stage of development of a new browser-based prosodic-feedback tool that we share
with the scientific community for research purposes on request. The corresponding registration

form can be viewed and downloaded here'.

1.1 CAPT: So far a matter of foreign-language learning

CAPT represents a newly emerging field of research and development activities. As a branch of the
relatively well-researched and long-standing computer-assisted language learning (CALL, see TA-
FAZOLI et al.,, 2019), the aim of CAPT is to help speakers learn the prosody of a new language with
software support and on the basis of automatic, individual user feedback.

Prosody is a complex bundle of stress, loudness, intonation, and voice quality, cf. Arvaniti (2021).
The four types of phenomena are coordinated with remarkable precision by speakers to create
meaningful and functional prosodic patterns. Probably all the world's languages use prosody in order
to (a) encode emotional states and speaker attitudes towards the interlocutor or the exchanged in-
formation, and in order to (b) control the interaction dynamics and hierarchy between speaker and
listener, see Mozziconacci (2001) or Kohler (1991). In many languages, the signaling of word accents,
the syntagmatic structuring of utterances, and the marking of sentence mode and information struc-
ture also belong to the inventory of prosodic functions (HEDBERG; SOSA, 2008). Research shows
that prosodic elements are the first ones we learn in our mother tongue - in fact, prenatally already,
see Mampe et al. (2009) and Langus et al. (2017).

Gilbert (2008) argues that, for learners of a foreign language or dialect, new vowel sounds are
harder to acquire than new consonant sounds, because, unlike consonants, vowels do not provide
learners with the tactile feedback that they can use as landmarks for readjusting their articulation
(e.g., in the form of tongue contacts with the palate, teeth, or lips). When we consider that what is
true of vowels must be all the more true of prosody - and when we additionally consider that prosody
lacks, for naive speakers, the tangible and syntagmatically delimitable ways in which vowels and
consonants form meaningful words, then it becomes clear why prosody is not just the first thing we
learn in our own language, but also the last thing we can put down from our own language when we
switch to a nonnative language or dialect (MENNEN; DE LEEUW, 2014).

This is where CAPT tools come into play. With a focus on foreign languages rather than dialects,

the tools provide learner feedback, for example, in that they visualize the pitch contour of the foreign-

Lhttps:/ /www.allgoodspeakers.com /training
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language learner on a screen in real time relative to a reference contour of the language to be learned
(DEMENKO et al., 2009; SZTAHO et al., 2018: PYSHKIN et al., 2019). This applies to the “Tell me more”
application of Rosettastone (LIAW; ENGLISH, 2017) as well as to the iOS mobile-phone application
“Studylntonation” (LEZHENIN et al., 2017; PYSHKIN et al., 2019) and the tool “Nordplus” for Scandina-
vian languages by Fischer et al. (2021). Only a few tools currently go beyond intonation. The tool of Su
et al. (2018) records an utterance made by the foreign language learner and then plays a computer-
generated (resynthesized) version of this utterance, but with a corrected, native-like prosody. This
basically allows the user to not only acquire the respective intonational form-function link, but also
the coinciding stress or rhythm patterns of the foreign-language utterances. Additionally, s/he gets
insights into how expressive and emotional prosodies work in the target language and interact with
the linguistic form-function links of prosody, see also Bonneau et al. (2004) for a similar approach.
Independently of what feedback the respective CAPT tool provides to the foreign-language
learner and when, all tools share the same pedagogical approach: they support the foreign-language
learner in that they contrast the learner’s own prosodic realization with that of the target language
- be it in the form of a visual or an auditory stimulus. In addition, CAPT tools usually operate on the
basis of individual short utterances and specific prosodic functions such as the indication of sen-
tence mode, focus, or lexical tone. Pyshkin et al. (2019) point out in this context that CAPT tools are
likely to work more effectively if the training of the respective prosodic function is embedded in a
specific and well-substantiated (e.g., multi-medially illustrated) conversational context. Similarly,
the relevance of social context was stressed by study of Amrate (2021) who showed that their CAPT

tool performed better when learners practiced with it not alone but in pairs.

1.2 The relevance of CAPT beyond foreign-language learning

The key point of departure of this paper is that no language has only a single prosody. Every language
additionally possesses registers, i.e., specific linguistic ‘settings’ that are used for precisely defined
purposes or communicative situations, cf. Agha (2004) and Prsir et al. (2014). These settings are, of
course, also partly morphosyntactically and grammatically defined. But, above all, they are defined
prosodically. Reading news in the media is such a setting (COTTER, 1993; BARBOSA et al., 2017), as
well as praying or preaching in church (NIEBUHR; SCHIOEDT, 2019; FELEVE; FAJOBI, 2019), telling a
story (WICHMANN, 2021; BARBOSA et al., 2017), talking to babies/children, i.e., motherese (BIER-
SACK et al., 2017) - or giving a speech (ATKINSON, 2004; SOORJOO, 2012).

The present paper deals with the setting of the latter register, i.e., the prosody of public speak-
ing. In contrast to a foreign-language prosody, it can be assumed that speakers in principle know
how to create the prosodic settings for the registers of their own language. In connection with public
speaking, however, some disruptive factors come into effect that cause great prosodic differences
between speakers: public-speaking anxiety (HSU 2009), personality traits (MICHALSKY et al., 2020),
the availability and nature of audience feedback (CHOLLET et al., 2015), or the difference between
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read speech on the one hand and spontaneous speech on the other (MIXDORFF; PFITZINGER, 2005),
with the latter being the desired output and the former being the typical starting point of a public
speech (e.g., in the form of text on presentation slides). In short: “Public speaking is an art, but at the
same time a skill” (POP; CRISAN, 2014, p. 44); and, as Pop and Crisan further emphasize: “[...] a skill
which is formed through constant practice” (p. 44). Similarly, Gehrke (2016, p. 261) concludes in his
manifesto for teaching public speaking that “public speaking is an art, and like so many arts, robust
scientific research can offer some guidance on how to teach it".

In view of such statements, of which there are many similar ones, the following fact is remark-
able. In foreign-language learning, prosody is strongly marginalized in favor of lexicon and grammar,
mainly due to the teachers'lack of prosodic knowledge and lack of prosodic teaching material (UKAM
et al., 2017; LEVIS, 2018; FISCHER et al. 2021). Nevertheless, there is already a significant number of
CAPT tools to support users in learning a foreign language prosody, see 1.1. In contrast, practically
every public-speaking manual or trainer devotes at least one main chapter or coaching session to
the topic of prosody (ATKINSON, 2004; SOORJOO, 2012; MORTENSEN, 2011). Research also shows
that prosodic elements play a key role for the perceived persuasiveness, self-confidence, and passion
- in short the charisma - of a public speaker (WC)RTWEIN et al., 2015; CHEN et al., 2014). So, unlike
in foreign-language learning, prosody is anything but marginalized in public-speaker training; and
yet, the entire field of training manages without the use of CAPT tools and instead falls back on
traditional, vague, descriptive instructions such as “use an animated voice” or “speak fluently” (AT-
KINSON, 2004; SOORJOO, 2012; MORTENSEN, 2011).

To fill this gap, we have developed a new prosody-oriented learning tool for public-speaker
training: the Pitcher (NIEBUHR; NEITSCH, 2020). The name does not (primarily) refer to the per-
ceived melody of speech, but rather to a particular type of short presentation that people give to
present their ideas, products, or plans to a jury or an audience of peers or experts. There are
different subtypes of such ‘pitches’, known as business pitch, elevator pitch, investor pitch, etc.
(SABAJ et al., 2020).

The Pitcher is embedded in an overall concept for digital rhetorical training®. Note in connec-
tion with this concept that the pedagogical framework for such a CAPT tool cannot simply be
adopted from foreign-language learning. In contrast to foreign-language learning (cf. 1.1), public-
speaker training is about mastering holistic prosodic settings, not about mastering local prosodic
patterns. Prosodic learning can therefore neither take place in relation to a specific reference
prosody nor on the basis of short individual sentences. Furthermore, CAPT tools for public-
speaker training cannot focus on specific communicative functions such as sentence mode or fo-
cus; and while CAPT tools for foreign-language learning can to some extent be limited to the pitch
contour, a CAPT tool for public speaker training must be broader and provide user feedback also

for tempo, pausing, loudness, etc.

2 For further information see also https://www.allgoodspeakers.com /training
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There is great potential for the use of CAPT tools in public-speaker training. The Pitcher is to help
develop this new area of application and research. The Pitcher visualizes in real time prosodic key
parameters of charismatic public speaking and also evaluates these parameters in real time using an
integrative metric — PICSA - that was derived from about 500,000 listener ratings of prosodically ma-
nipulated speech stimuli (NIEBUHR; NEITSCH, 2020). At the end of a speech, the Pitcher summarizes
the prosodic contribution to the public-speaking performance and provides the learner with an overall
charisma score. The listener ratings for PICSA came from participants with a Western-Germanic lan-
guage background, i.e., Dutch, German, English. Therefore, PICSA works best for these languages.

The present paper presents a further developed version of the Pitcher. Unlike the original
Pitcher, this further developed version is browser-based and, thus, comes a little closer to our main
goal of offering everyone the possibility of mobile, effective, and entertaining public-speaker train-
ing; a training that focuses on the key rhetorical element of the speaker's voice. The performance of
the original Pitcher with regard to teaching its users a charismatic public-speaking prosody was
tested in a speech-production experiment by Niebuhr and Neitsch (2020). Our goal here is, firstly,
to replicate this experiment and its positive results with the further developed browser-based
Pitcher (henceforth the Web Pitcher) and, secondly, to evaluate the new functionalities of the Web
Pitcher in order to make recommendations for an effective use of these new functionalities in rhe-
torical practice. In addition, the paper aims to introduce the Web Pitcher to the scientific commu-

nity. As mentioned above, we make this CAPT tool available to researchers for scientific purposes.

2. The (Web) Pitcher software

The CAPT tool ‘Pitcher’ was developed to help speakers learn the essential prosodic ingredients of a
charismatic vocal delivery in business and sales presentations or other (e.g., political) public-speak-
ing scenarios. Charisma is defined here with reference to Michalsky and Niebuhr (2019) as the com-
bined signaling (through various visual and acoustic means, including prosody) of competence, self-
confidence and passion. The definition is inspired by Antonakis et al. (2016) who defined charisma as
“values-based, symbolic, and emotion-laden leader signaling” (p. 17). Compared to the latter defini-
tion, the definition of Michalsky and Niebuhr (2019) is more specific on the “leader” element and, at
the same time, it takes up the tripartite structure of the PAD model (pleasure, arousal, dominance)
from environmental or consumer psychology (DONOVAN; ROSSITER, 1982; NAGANO et al., 2021).
There is increasing evidence for cross-linguistic differences in both the production and the per-
ception of a charismatic vocal delivery (BIADSY et al., 2008; D’ERRICO et al., 2013; GUTNYK et al,,
2021), which is one reason why the present paper is, like that of Niebuhr and Neitsch (2020), re-
stricted to public-speaking performances in Western Germanic languages or, more specifically, to
(nonnative) English. However, the interfering influence of the factor language on perceived speaker
charisma is mitigated insofar as cross-linguistic differences in the production and perception of

charisma are of a quantitative rather than qualitative nature. That is, they refer to the lower
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threshold above which a prosodic parameter setting begins to unfold a charismatic effect and/or
the upper limit above which it starts to sound inauthentic or exaggerated and has a negative effect
on the speaker’s charisma. There are hardly any qualitative cross-linguistic differences, for example,
in the sense of prosodic parameters that (a) are relevant in language A but irrelevant in language B
or that (b) correlate in opposite directions with perceived speaker charisma in A and B. That cross-
linguistic differences are quantitative rather than qualitative in nature makes sense given that the
prosodic signaling of competence, self-confidence, and passion correlates with the universal pro-
sodic form-function links of the ‘biological codes’. This applies in particular to the frequency code,
the effort code, and the size code (GUSSENHOVEN, 2016; XU et al., 2013). We can therefore assume
that while the Pitcher's feedback settings have to be adjusted cross-linguistically and, in particular,
beyond Western Germanic languages, the prosodic parameters for which feedback is given as well
as the underlying feedback concepts of the Pitcher are universally applicable for all languages.

The Pitcher measures the level, range, and variability of the pitch in a learner's voice as well as
how low s/he is able to fall with the pitch, e.g., at the end of a concluding statement (henceforth
referred to as ‘final fall'). Moreover, the frequency of occurrence of silent pauses as well as their
duration are measured by the Pitcher, as are the speaking rate (tempo) and the loudness level and
variability of the learner's speech.

For each measurement, the Pitcher offers simple color-coded feedback, with green, yellow, and
red indicating whether the learner is, for each prosodic feature, inside, in the periphery, or outside of
the parametric window that supports perceived speaker charisma. This window is also referred to as
the 'sweet spot®. The location of these parametric sweet spots along each prosodic feature are,
amongst other things, speaker- and gender-specific. Therefore, the Pitcher requires that the user cal-
ibrates the Pitcher with his/her specific voice prior to getting color-coded real-time feedback on
his /her public-speaking performance. This calibration happens in the original Pitcher by means of the
open vowel [a], which the speaker is required to produce for 3-5 seconds at a comfortable pitch level.

We now turn to the further developed Web Pitcher. It differs in several respects from the orig-
inal Pitcher. For example, the user-specific calibration procedure was simplified such that the Web
Pitcher asks the user to assign his /her voice-pitch level to a specific kind of cat, i.e., baby cat, house
cat, bobcat, tiger, or lion. This further development was for one thing implemented as a measure of
political correctness. It avoids that users have to specify their biological sex or gender before they
can use the Web Pitcher. This specification has only limited information value in any case, as the
voice-pitch levels of male and female speakers are not categorically distinct, see, for example,
Carullo et al. (2013). For another thing, selecting the individual voice-pitch level with reference to
cat species of different sizes has the additional advantage that it avoids a calibration of the Web

Pitcher to the speaker’s voice over the Internet, which can be a quite error-prone and noisy

3 “alocation or combination of characteristics that produces the best results”, https: / /www.oxfordlearnersdictionaries.com /defi-
nition/english /sweet-spot?q=sweet+spot)
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procedure when sound equipment and mouth-to-microphone distances are unknown and the room
acoustics is not ideal.

Finally, the Web Pitcher also allows the user to choose between three levels of difficulty: Begin-
ner, Advanced Learner, and Expert, see Fig. 1. These levels determine how strictly the public-speak-

ing performance is assessed by the system. That is, the selected level of difficulty narrows or widens

the parametric size of each sweet spot.

PITCHER

Tiger (deep)

Beginner

FIGURE 1 - Edited screenshot of the Web-Pitcher's main-menu display
Source: the author

Another new feature of the Web Pitcher is that the user can choose between two different feed-
back modes: the ‘curve mode’ and the ‘traffic-light mode’, see Figure 1 and Figure 2a-b. The original
Pitcher only offered the curve mode.

The curve mode works in real time. As is shown in Figure 2a, it draws the pitch contour as a
stylized line, based on a smoothing technique (Note that the curve mode actually draws not per-
ceived pitch itself, but its acoustic pendant, i.e., the fundamental frequency or fO in Hz; however, to
reach a large readership with this paper, we rely on simple terms here and continue to use pitch or
intonation to refer to fO patterns). Stylization was found to be critical to successful training as it
reduces the amount of melodic detail to a level that is manageable and instructive for learners, see
Fischer et al. (2021). The stylized intonation contour is overlaid with dots that mark the individual
spoken syllables. As the learner's tempo increases, the color of the dots changes from green to yel-
low; and if the tempo gets too fast the dots turn red, indicating to the user that s /he needs to slow
down until the dots turn green again. The upper and lower horizontal lines mark the minimum pitch
range that the learner needs to cover or, ideally, exceed with his /her intonation in order to be per-

ceived as charismatic. Thus, the learner has to rise with the voice pitch above the upper line and fall
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below the lower line (occasionally and when it is appropriate in terms of intonational functions) to
be within the sweet spot of the pitch range. Crossing the lower line is also what matters for a char-
ismatic final fall. That is, it is a characteristic of charismatic speakers that they end their statements
with a fall until the bottom of their pitch range. Approximately in the middle of the two pitch-range
lines there is another horizontal auxiliary line. It shows where the learner's optimal, charismatic
pitch level is located, i.e., the level around which his/her rising /falling pitch movements have to
vary. All three lines are red by default and change color from yellow to green, if the user crosses
them often enough with his/her intonation or if, in the case of the middle line, the average pitch
(measured over the previous 5 seconds) is within the sweet spot of the pitch level feature.

The intonation contour is drawn from left to right across the screen along a time axis of 5 sec-
onds. This time interval is chosen because it represents the minimum rate of silent pauses in public
speaking. That is, the user should at least pause once in the course of his/her speech before the
right end of the screen is reached to be within the sweet spot of this prosodic feature. For pauses
with the required minimum duration of 500 ms the timeline is reset, and the intonation-contour
drawing starts again from the left end of the screen. In addition, the color with which the intonation
contour is drawn changes from blue to red just before the right end of the screen is reached. The
color change reminds the user that a silent pause (> 500 ms) is overdue. Note in this context that
the Web Pitcher also measures the duration of these silent pauses > 500 ms. However, so far at least,
there is no visual and evaluative (i.e., color-coded) feedback for pause duration.

In traffic-light mode, which did not exist in the original Pitcher, each prosodic feature is repre-
sented by a traffic light that updates every 5 seconds. Green means that the speaker has on average
been within the sweet-spot window of the respective parameter in the past 5 seconds. Red means
the opposite and, thus, prompts the speaker to improve in that respective parameter in the course
of the following speech.

It is on purpose that the traffic-light mode does not work in real time. Receiving simple and
binary (red vs. green, i.e., good vs. bad) feedback at longer time intervals reduces the feedback den-
sity for the learner and enables him/her to concentrate better on individual prosodic features.
Moreover, the traffic-light mode is overall less distracting, for example, for speakers who would like
to get a general overview of their performance during a video or phone call with a customer or
business partner. In addition, a performance assessment, which abstracts from local strengths and
weaknesses over a larger time window, is closer to the actual behavior of the listener when it comes

to perceiving speaker charisma (TSKHAY et al., 2017; CASPI et al., 2019).
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ALLGOOD SPEAKERS curve mode

ALLGOOD SPEAKERS  traffic-|ight mode (b)

Pitch level Pitch range

Pitch min.

Pause dur.

FIGURE 2 - Edited screenshots of the Web-Pitcher's (a) curve mode and (b) traffic-light mode
Source: the author.

When the user ends the feedback session, an evaluative summary appears on the screen in
the same way for both the curve and the traffic-light mode. It specifies the percentage of the total
speaking time during which the user was within the sweet spot of each prosodic feature, see Fig-
ure 3. The feedback list includes pause duration, although there is currently no visual and evalu-
ative feedback for this prosodic feature in the curve and traffic-light modes. However, it was as-
sumed that users would find this pause-duration feedback still useful and learn from it for their
next round of practice.

As a small gamification add-on, the summary screen also displays the image and name of that
celebrity who comes closest to the learner's performance on each individual prosodic feature.
Clicking on one of these images directs the user to a YouTube video in which s/he can hear what
it sounds like when the celebrity uses the respective prosodic feature in the same way as the user
did. The Web Pitcher includes a database with the averaged public-speaking performances of over
200 celebrities - from artists like Madonna, Justin Bieber, Brad Pitt and George Clooney, through
politicians like Angela Merkel, Boris Johnson, Queen Elisabeth II, and Benjamin Netanyahu to CEOs
like Mark Zuckerberg, Elon Musk, Jan Hsun Huang, and Zhang Yong. The database is gender -bal-

anced and grows successively.
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ALLCOOD SPEAKERS

Summary

Pitch Level Pitch Range

Great! Your pitch span sounds super ‘

exiciting ”
A
L3

Good job, your pitch range is awesome

Pitch Minimum Tempo

Good job, your deep voice passages sourx

You need to work on your tempo.
great y

Utterance Duration % Pause Duration

Good job, your utterances are of ideal length @L Your pauses are great
A

Playback speed: > 0:00/0:04

FIGURE 3 - Screenshot of the Web-Pitcher's summary display following each feedback session
Source: the author

Furthermore, the users have the option to play their own presentation and listen to what they
did and how (at different playback speeds) as well as to save their recording and /or send their re-

cording along with questions and comments directly to their public-speaking trainer.

3. How prosodic features are correlated with
speaker charisma

Next to the phonetic sciences (ROSENBERG; HIRSCHBERG, 2009; NIEBUHR et al., 2016; BOSKER,
2020), other disciplines such as psychology (MILLER et al., 1976; GREGORY; GALLAGHER, 2002),
economics (DAVIS et al.,, 2017) and speech technology (FISCHER et al., 2019) also investigated the
relationship between prosodic features and the charismatic impact of speakers. Evidence from em-
pirical and, in particular, experimental research characterizes this relationship as highly complex.
For one thing, this is because the three key traits associated with speaker charisma - i.e., compe-
tence, self-confidence, and passion - stand in a complex interplay with prosodic features. Since
manuals of rhetoric do not sufficiently consider or penetrate this interplay, they sometimes come

up with deviating or contradictory recommendations for learners of public speaking. For example,
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some manuals recommend raising the voice pitch level for public speaking, whereas other manuals
recommend lowering it. Closer scientific analysis help resolve such supposed contradictions. In the
case of the voice pitch level, for example, research shows that both recommendations are correct,
but apply to different points in the intonation contour (MICHALSKY; NIEBUHR, 2019) and in combi-
nation with different loudness levels.

Another reason why the relationship between prosodic features and the charismatic impact of
public speakers is complex is that the sweet spots vary depending on gender and, therefore, may
require men and women to deviate from the baseline levels of their prosodic parameters in different
directions. Baseline levels refer to those levels that characterize the speakers’ speech in everyday,
matter-of-fact contexts (i.e., outside contexts in which speech is “performed” like in presentations).
For example, see the reference values that are reported in Andreeva et al. (2014), Pépiot (2014), and
Volin et al. (2015). Moreover, the sweet spots are limited at both ends. This means that there is not
only a threshold above which the realization of a prosodic feature unfolds an increasingly positive
charisma effect. There is also a threshold above which a further parametric change in the same di-
rection increasingly damages the speaker's charisma (NIEBUHR; NEITSCH, 2020, cf. also ROSEN-
BERG; HIRSCHBERG, 2009). The latter is rarely referred to in rhetorical manuals, cf. Atkinson (2004),
Soorjoo (2012), or Mortensen (2010). For example, Mortensen (2010) underlines in his rhetorical man-
ual that “people who speak faster appear more competent and knowledgeable” (p. 156). Accordingly,
Mortensen recommends his readers to increase the speaking rate to enhance their charisma in
presentations. However, he does not say how much faster (than the everyday matter-of-fact base-
line) is actually advantageous for speakers and at what speed ‘fast’ becomes ‘too fast. It has long
been known that clear speech and fast speech are to a certain extent incompatible (BERNSTEIN et
al., 1992), and that it is clear speech rather than strongly reduced and mumbled speech that supports
the charismatic impact of a speaker (NIEBUHR; GONZALEZ, 2019). Thus, there must be an upper
limit for the increase of a speaker’s speech rate in presentations.

In the present paper, however, we are only interested in whether the Web Pitcher software is
able to shift the prosodic feature values of its users in a direction that is typically beneficial with
respect to average baseline values (e.g., towards more frequent silent pauses); and/or whether it
can prevent its users from shifting their prosodic feature values in a non-beneficial direction, again
with respect to average baseline values (e.g., towards a too narrow and hence too monotonous-
sounding pitch range). On this basis, we can simplify the complex relationships between prosody
and charisma and assume, for the purposes of the present study, unidirectional correlations between

prosodic feature values and perceived speaker charisma. The following applies in detail:

e Level, range, and variability of the pitch in a learner's voice are positively correlated
with perceived speaker charisma. That is, the higher-pitched the voice is and the more

often and extensively the pitch is varied, the more charismatic the speaker sounds.
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o The final fall is negatively correlated with perceived speaker charisma. Thatis, the lower
a speaker is able to fall with the pitch of his/her voice at the ends of utterances (like

concluding statements), the more charismatic s /he sounds.

e Tempo is negatively correlated with perceived speaker charisma. The slower a speech

is produced, the more charismatic the speaker sounds.

e The frequency of occurrence of silent pauses as well as their duration are both posi-
tively correlated with perceived speaker charisma. That is, the more often the speaker

pauses and the longer his /her pauses are, the more charismatic s/he sounds.

Note that, unlike in the experimental test of the original Pitcher by Niebuhr and Neitsch (2020),
the Web Pitcher omits the analysis and evaluation of loudness features. This is because analyzing
and, in particular, evaluating loudness becomes an unreliable matter if, for example, the learner's
mouth-to-microphone distance as well as the frequency response curve of the microphone are un-
known or vary depending on where and when the learner uses the Web Pitcher. The original Pitcher
measures loudness in terms of RMS intensity (dB). Of course, there are alternative measures of loud-
ness, such as ‘spectral emphasis’. Heldner (2003) stresses that “overall intensity and spectral em-
phasis [...] represent two different operationalizations of loudness” and that the latter is a more ro-
bust measure than the former. However, simply switching from intensity to spectral emphasis for
the purposes of the present study is not possible for two reasons. Firstly, the Web Pitcher currently
does not calculate spectral emphasis, i.e., these measurements are unavailable and, secondly, while
the quantitative relationship between intensity (RMS) and perceived speaker charisma is known and
represented in the Pitcher’s underlying charisma-evaluation metric PICSA, this does - to date - not
apply to spectral emphasis. Thus, before measurements and user feedback for spectral emphasis can
be implemented in the Web Pitcher, at least the gender-specific sweet spots of this measure need
to be defined.

Note further that pitch variability is not the same as pitch range. A larger pitch range and a lower
final fall make the pitch variability increase as well. However, what primarily shapes the variability
measure is how often the speaker's pitch goes up and down, which, in turn, reflects how many words
s/he stresses in his /her speech. Measuring this frequency of stressed words is the main purpose of
the variability measure. (Actually, stressed words in the given context mean pitch-accented words.
However, for the same reason why we refer to fO as pitch, we will stick to ‘stress’ as the simpler and
less theory- or field-specific term, cf. LADD, 2008).
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4. Research questions

The following four questions are addressed:

L Can we replicate the positive learning effects obtained for the original Pitcher with the
Web Pitcher? In other words, after training with the Web Pitcher, do learners produce
a larger pitch range, make more frequent silent pauses, and use a slower tempo and a

lower final fall?

II. Beyond what was measured with the original Pitcher, do learners after using the Web
Pitcher additionally show a higher voice pitch level and longer silent pauses (although

the latter is the only measured parameter without visual, evaluative feedback)?
11 Is learning in the traffic-light mode as effective as in the curve mode?

Iv. If both modes are used by learners subsequently, which order is more effective, curve

mode followed by traffic-light mode or traffic-light mode followed by curve mode?

At the beginning of the experiment of Niebuhr and Neitsch (2020) that we aim to replicate here,
all participants took part in an introductory lecture in perceived speaker charisma and its prosodic
triggers. The lecture was followed by a short public speech of each participant. The speeches were
held and recorded in a classroom setting (the university's largest lecture hall) in front of an audience
of peers. Afterwards, the participants were asked to practice what they had heard in the lecture
individually and independently with the Pitcher for one hour. Then, the same short public speeches
were held and recorded a second time under the same conditions. Based on that, the prosodic per-
formance in the speakers' before-practice (baseline) speeches was compared with that in their after-
practice (test) speeches. We will also apply this paradigm in the present study, but with the differ-
ence that the experiment was moved to the Internet. This was not because COVID-19 restrictions
were in force at the time the experiment was carried out, but mainly because the Internet corre-
sponds to the real application environment of the Web Pitcher. All further details of the method are

described below.
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5. Experiment

5.1 Participants

The experiment was conducted with a total of 60 participants, 29 women and 31 men. They were
between 22-46 years old, recruited via online (social-media) platforms and paid for their participa-
tion. All participants were naive insofar as they had no prior training in, or in-depth experience with
public speaking tasks (beyond occasional presentations given in the course of their education).
Moreover, all participants were fluent nonnative speakers of English and reported no speech or
hearing disorders.

The fact that we analyze nonnative instead of native English is in principle relevant, but negli-
gible for the present study because the question here is how an audience with an English background
(i.e., in the social and linguistic interpretation mode 'English’) would rate the vocal charisma of the
speakers’ presentations. As Levis (2018) points out: “many, if not most, interactions in English around
the world take place without the involvement of a native speaker” (p.3). In view of this and with
reference to the fact that the Pitcher and Web Pitcher are both mainly used as CAPT tools in
nonnative English business contexts, our nonnative speaker sample is appropriately chosen and eco-

logically valid.

5.2 Procedure

About 3-5 days before their first (baseline) speech, the 60 participants received a link to a pre-rec-
orded e-learning video about perceived speaker charisma and its prosodic triggers. The video ex-
plained what speaker charisma is and how relevant it is for professional and private life according to
research. Furthermore, the concept of prosody was introduced, and its central role for speaker cha-
risma was described. Finally, the video contained concrete instructions about which prosodic
changes have a positive or negative effect on perceived speaker charisma. The email to the partici-
pants also contained a short (approx. 2-3 minutes long) pre-formulated product presentation or,
more specifically, an investor pitch, cf. Sabaj et al. (2020). The participants were instructed to famil-
iarize themselves with this text so that they could perform the presentation fluently in their baseline
speech a few days later.

The before-practice (baseline) performance of the given product presentation was then rec-
orded with all 60 participants in individual meetings. The performance of the presentation as well
as its recording took place in the environment of a Zoom call. The participants took part in the Zoom
call without video transmission in order to increase the audio quality and avoid the risk of strong
compression of the audio signal in favor of the video signal. Moreover, participants were asked to
minimize the reverb suppression of Zoom and switch on the Windows audio drivers in the Zoom

settings. Zoom uses the OPUS codec for speech-signal processing, and with the applied audio
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settings, this codec has little or no effects on measurements of prosodic charisma features, including
pitch, see Siegert and Niebuhr (2021).

On the screen shared by the experimenter, the participants saw a video excerpt from a real
multi-party Zoom meeting played in an endless loop during the presentation recording®. This was to

make the presentation situation as realistic as possible for the participants, see Figure 4.

FIGURE 4 - Screenshot of the edited video excerpt played to the participants in order to create more realistic public-
speaking/presentation conditions. The excerpt was repeated in an endless loop.
Source: the author, edited after https://www.youtube.com/watch?v=JmwOO0iPIPKI

Subsequently to the baseline recording, the 60 participants were divided up and semi-randomly
assigned to 4 equally large groups of 15 participants. The assignment was semi-random as participant
gender was balanced in each group. All 4 groups received via email a link and a password with which
they could access the Web Pitcher software. What differed between the groups was the instruction
included in the email text. Group 1received the instruction to use only the Web Pitcher's curve mode
to practice a more charismatic presentation prosody. Group 2, by contrast, was asked to practice
only in the traffic-light mode. The other two groups were told to use both modes for half the practice
time each - Group 3 in the sequence of curve mode and traffic-light mode, and Group 4 in the se-
quence of traffic-light mode and curve mode.

The entire practice time with the Web Pitcher was the same for all groups, i.e., one hour. This
means that Groups 3 and 4 were asked to practice their presentations with the curve and the traffic-
light mode for about 30 minutes each. In all groups, participants set the level of difficulty of the
Web-Pitcher's feedback to 'Beginner".

Immediately after the participants reported back (by email) to the experimenter that they had
finished their Web-Pitcher practice hour (no participant fell significantly short of this time interval),

the after-practice (test) presentation of the short product presentation was given and recorded. The

4 The video excerpt was created based on https://www.youtube.com /watch?v=JmwO00iPIPKI
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presentation and recording conditions were identical to those of the baseline round. That is, once
again the participants were recorded in individual audio-only sessions, and they gave their presen-
tation in front of the same multi-party Zoom audience illustrated in Fig. 4.

All 2 x 60 = 120 baseline and test recordings were made while the participants and the experi-
menter sat in silent rooms in their own home.

Note that in the chosen experiment design, the before /after-training effect is to a certain ex-
tent confounded with a familiarization effect that concerns the task and the presented text. The
reason why we nonetheless deliberately chose this setup is that, firstly, this familiarization effect
inevitably also occurs in real training scenarios. Our design is hence ecologically valid. Secondly,
familiarization effects are not simply positive for speaker charisma. They mean less stress and, thus,
a lower pitch level (SONDHI et al., 2015), whereas a higher pitch level is required for charismatic
speech (ROSENBERG; HIRSCHBERG, 2009; NIEBUHR et al., 2016). Moreover, intensive presentation
training quickly causes routine/boredom, which also has unfavorable effects on the prosodic as-
pects of speaker charisma (NIEBUHR; TEGTMEIER, 2019). Finally, and most importantly, comparing
the four different feedback-mode conditions is a between-subjects matter. Thus, any potential
within-subjects familiarization effects have no influence on the results of these between-subject
comparisons (as there is no reason to assume that the magnitude of this familiarization effect differs

systematically between the semi-randomly compiled groups).

5.3 Acoustic analysis

The participants' recorded baseline and test presentations were acoustically analyzed by means of
PRAAT with respect to all prosodic features listed in the correlations of section 3. Pitch measure-
ments were made in semitones (st) relative to a reference level of 100 Hz (men) or 200 Hz (women).
Tempo was measured in syllables per second (syll/s). Duration measurements were made in seconds
(s). The pause frequency was also expressed as a duration value, more precisely as the duration of
the units of speech in between two pauses. These units are known as inter-pausal units or IPUs. For
a speech whose total duration is predetermined by a constant, given text like the investor pitch used
here, IPU durations become shorter the more pauses the speaker inserts into the presentation.

Measurements were carried out automatically with scripts in PRAAT (praat.org) and checked for
implausible values, which were then either omitted or replaced by manual measurements. The meas-
urement procedure was based on the IPUs in the participants' presentations. That is, one value per
IPU was calculated. In the case of pitch features, which were measured in increments of 10 ms across
an IPU, the mean values per IPU were used. The participants' presentations included between 39
and 55 IPUs each.

Disfluency phenomena like false starts or fillers were not excluded from the measurements;
firstly, because their status for perceived speaker charisma is unclear (NJEBUHR; FISCHER, 2019)

and, secondly, because due to the pre-formulated text and the long familiarization/preparation
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phase they were rare enough throughout all recorded presentations (< 7 on average per speaker) to

not bias the analysis.

5.4 Results

The results of the acoustic analysis are summarized in Fig. 5 and Table 1. Table 1shows the test statistics
of a series of two-way ANOVAs, run with the fixed factors Recording (baseline vs. test) and Group (the
four feedback-mode conditions) for each of the 7 independent prosodic-feature variables. The meas-
urements of the 15 participants per group were pooled, creating sample sizes between n = 589 (Group
1) and n = 703 (Group 3). Because of these relatively large sample sizes and taking into account multiple

testing, the alpha error level (i.e., the significance threshold) was set to p < 0.01.

Pros. feature Main effects Rec and Group Interactions Rec x Group
Pitch level Recording: F = 196.79, p < 0.001, n? = 0.55
(mean {0, st) Group: F = 45.04, p < 0.001, %2 = 0.31

Pitch range (fO |Recording: F = 2324.46, p< 0.001, np?= 0.92

F=59.03, p< 0.001, ny2= 0.27

F=448.40, p<0.001, np2= 0.73

range, st) Group: F = 445.78, p < 0.001, np? = 0.78

: T P 2l
Pitch variability |Recording: F = 71.80, p < 0.001, np? = 0.37 F = 1574, p<0.001, 2= 0.2
(f0 sd, st) Group: F = 13.18, p < 0.001, np? = 0.29
Final fall Recording: F = 674.85, p < 0.001, np? = 0.73

inatta ecording p= Mo F= 126.63, p<0.001, 1,2=0.48
(fO min, st) Group: F = 126.38, p < 0.001, np? = 0.65
T R ding: F =100.29 0.001, np? =0.49

empo ecording: VIS ) Mp F= 113.68, p<0.001, 1,2=0.40
(syll/s) Group: F = 467.99, p < 0.001, np? = 0.66

Pause frequ./ |Recording: F = 1061.05, p< 0.001, np?= 0.84
IPU duration (s) |Group: F = 208.36, p < 0.001, np? = 0.60
Pause duration |Recording: F = 0.23, n.s.

(s) Group: F = 044, n.s.

F=232.71, p<0.001, np?= 0.59

F =0.65, n.s.

TABLE 1- Test statistics of the conducted two-way ANOVAs; df7 =1 (Group) or dfl = 3 (Recording and Interaction Rec x
Group); df2 = 5,204 in all cases; np2 values indicate effect sizes.
Source: the author

Table 1 shows that all ANOVAs yielded significant main effects of Recording and Group as well
as a significant Recording x Group interaction. One exception was the prosodic feature pause dura-
tion, which was the only feature the Web Pitcher provided no direct visualization and color-coded
feedback for.

Tukey's HSD tests were used to shed light on the sources of the significant main effects and
interactions. A uniform pattern emerged across all 7 features: Firstly, in the baseline recordings there
were no significant differences between Groups 1-4 for any of the 7 analyzed prosodic features. Of
course, there was inter-speaker variance in all groups, but the four groups as a whole behaved sta-
tistically identically in their prosodic implementation of the baseline presentation. Secondly, this
prosodic baseline implementation clearly differed from that in the later test recording. This differ-

ence caused the main effects of Recording per prosodic feature. Thirdly, the prosodic differences
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between baseline and test recording were not equivalent across the four groups. Some groups
showed greater prosodic changes from baseline to test recording than others. The significant inter-
actions Recording x Group rely on this group-specific effect of Web-Pitcher training on speech
prosody, together with the fact that significant group differences were limited to the test recordings.

Figure 5 illustrates the results in detail. In order to integrate all prosodic features into one bar
graph despite different scales and acoustic parameter levels, we display the change in % from base-
line to test recording per group. Note that some %-bars of the final fall exceed the percentage scale
on the y-axis. The scale was not adjusted, however, for the sake of a good resolution of the other
percentage differences. The exact %-change values of the truncated bars as well as of all other bars
are specified in the table below the graph.

Firstly, Figure 5 shows that, in terms of the relative magnitude of the percentage changes, the
Web Pitcher feedback had a stronger impact on the pitch features than on the tempo and duration
features. Secondly, there was a group-specific magnitude of change. For example, while Group 1
members, who practiced in the curve mode only, showed a clear change from baseline to test re-
cording, there was practically no such change (also no statistically significant one) for Group 2 mem-
bers, who practiced in the traffic-light mode only. The prosody of Group 3 members changed the
most. They first practiced for 30 minutes in the curve mode and then for 30 minutes in the traffic-
light mode. If this feedback-mode sequence is reversed, as in Group 4, significant prosodic changes
still occurred. However, these were significantly smaller, not only compared to those of Group 3
members, but also compared to those of Group 1 members, who practiced in the curve mode for the
entire 60 minutes. Note in this context that all changes (in terms of group averages) went in the
direction of an enhanced speaker charisma and were consistent with how the color-coded feedback
concept of the Web Pitcher was intended to support the learner.

Thirdly, Figure 5 also shows the relative baseline-to-test changes that emerged for the experi-
mental testing of the original Pitcher by Niebuhr and Neitsch (2020). Note that only 4 of the 7 pro-
sodic features could be compared to those of the Web Pitcher as the original Pitcher did not measure
and evaluate pitch level, pitch variability, and pause duration. It can clearly be seen that the results
obtained for the original Pitcher by Niebuhr and Neitsch were replicated in the present study, mainly
in terms of direction of change, but to some degree also with respect to the relative magnitude of
change. Regarding the latter, for example, we see that the percentage changes (decreases) in tempo
were smaller than the changes (increases) in pitch range, which, in turn, were smaller than the
changes (decreases) in final fall.

Beyond these general similarities, we also see a complex pattern of differences between the
percentage changes obtained by the original Pitcher and the four different groups (i.e., feedback
conditions) of the Web Pitcher, with Group 1 being the one whose curve-mode-only training most
closely matched the training in the original Pitcher experiment. For pitch range and tempo, separate
t-tests show that the changes triggered by the original Pitcher were significantly larger than those
of Web-Pitcher Group 1 (t[1299] = 5.44, p < 0.001, d = 0.67), but on par with those of Web-Pitcher
Group 3. In the case of pause frequency or IPU duration, Group 1 of the Web Pitcher performed at
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eye level with that of the original Pitcher, whereas Group 3 of the Web Pitcher performed signifi-
cantly better (t[1313] = 6.21, p < 0.001, d = 0.75). Finally, both Web Pitcher Groups 1 and 3 were able
to outperform the original Pitcher group in the extent to which they lowered their final pitch fall

(t[1286Gr0up1/12450roup3] > 8.55, p< 0.001,d > 088)

50,0

40,0
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- I] ' FH
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% change baseline to test recording

50,0
Pitch level Pitch range Pitch varia. Final fall Tempo T;;Ssuf:g;{ Pause dur
mGroupl | 310 | 285 | 164 171,0(16,5) | 63 250 | 07
Group2 | 15 03 | 06 3847 | 03 | 18 | 03
Group3 | 463 | 391 | 339 -272,5 (28,8) 195 396 | 03
mGroupd | 6.6 [T128 | 9,2 | 980203 @ 84 | 136 | 0,0
W Orig. Pitcher [Ta2 [1233(189) | 145 | 264 |

FIGURE 5 - Bar graph of the relative changes in speech prosody from baseline to test recording for Groups 1-4 (589 < n <
703 per bar). Below the graph are the corresponding % values; vertical lines indicate standard deviations.
Source: the author.

Finally, note with regard to Table 1 that the largest effect sizes (np?) were found for pitch range
and pause frequency (or IPU duration), whereas the smallest effect sizes resulted for pitch level and
pitch variability. This does not mean that pitch range and final fall have changed the most and pitch
level and pitch variability the least as a function of Recording and Group. Rather, what it means is
that the variability included in the measurements of pitch range and final fall could more successfully
be explained by Recording and Group and their interaction than for pitch level and pitch variability.
Recall that Recording and Group represent different prosodic feedback and learning conditions.
Thus, the different effect sizes show that pitch range and final fall are more easily influenced by
prosodic feedback and learning conditions and less susceptible to unconditioned inter- and intra-
individual variability than pitch level and pitch variability. Both is in accord with our own experience
from public-speaker training. However, it would be premature to conclude that pitch level and pitch
variability are generally less accessible to CAPT approaches. Maybe, we just have not found the right

feedback strategies as yet to train pitch level and pitch variability more effectively.
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6. Discussion

The conducted experiment was to address three questions. (I) Can we replicate the positive learning
effects of the original Pitcher with the Web Pitcher? In other words, after training with the Web
Pitcher, do learners produce a larger pitch range, make more frequent silent pauses, and use a slower
tempo and a lower final fall? The clear answer to question (I) is YES; and unlike in the experiment on
the original Pitcher by Niebuhr and Neitsch (2020), we tested not just a single user group in the
present experiment, but four user groups. The fact that the prosodic realizations of the (semi-)ran-
domly compiled Groups 1-4 only differed between the test recordings but not between the baseline
recordings underpins that the prosodic differences of the test recordings are not a simple conse-
quence of intrinsically different group skills that already existed prior to the learning phase. Rather,
we conclude that the prosodic differences between Groups 1-4 in the test recordings represent gen-
uine learning effects created by working with the Web Pitcher in different ways.

Of course, any prosodic changes from baseline to test recording could in principle also repre-
sent training artifacts of familiarity or boredom. An explanation of the found changes through such
artifacts is, however, unlikely; firstly, because the overall pattern of changes from baseline to test
recordings does not match known prosodic artifacts of familiarization or boredom (e.g., all pitch
features should show decreases, not increases, see NIJEBUHR; TEGTMEIER, 2019); and secondly, be-
cause the differences between Groups 1-4 in the test recordings are too heterogeneous to be due to
uniform artifacts of familiarization or boredom.

Question (II) asked if learners, after using the Web Pitcher, additionally show longer silent
pauses and a higher voice-pitch level. The obtained evidence does not provide a uniform answer to
question (II). YES, the Web Pitcher was able to raise the average voice-pitch level of its users signif-
icantly, especially for Groups 1 and 3. In the experiment with the original Pitcher, the voice-pitch
level was not measured. Informal comparisons between these earlier data and the new Web-Pitcher
data suggest, however, that training with the original Pitcher also raised the voice pitch level, albeit
not as strongly as with the Web Pitcher and probably more as an indirect consequence of an increase
in loudness, see Watson and Hughes (2006) and references therein for further details on the corre-
lation of pitch and loudness. It can therefore be assumed that the reference line for a charismatic
voice-pitch level, which Web Pitcher offered as a new feature compared to the original Pitcher, was
effective in improving the users' performance on this prosodic feature. The second part of the an-
swer to question (II) is NO. We did not find any evidence of longer silent pauses as a result of Web-
Pitcher training. Note that the prosodic feature ‘silent-pause duration’ was not just the only feature
for which the test recordings showed no significant change relative to the baseline recordings. It
was also the only feature for which the Web Pitcher offered no direct visualization and color-coded
feedback. In this respect, the missing effects for silent-pause duration indirectly support the effec-
tiveness of the visualization and feedback concepts of the Web Pitcher for the other prosodic fea-
tures - and, moreover, they support the conclusion that the prosodic changes in the test recordings

are genuine learning effects rather than artifacts of familiarization and boredom.
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Questions (I1I)-(IV) concerned the feedback modes themselves. Question (III) asked whether
learning in the traffic-light mode would be as effective as in the curve mode. The clear empirical
answer to this question is NO. Our results even suggest that practicing presentations in the traffic-
light mode alone does not result in any learning effect at all. In contrast to this, the users who only
had the curve mode available showed clear learning effects towards a more charismatic presentation
prosody. However, the traffic-light mode is not a useless mode either. Group 3, which used the traf-
fic-light mode after the curve mode for practice, showed significantly greater success in learning a
more charismatic prosody than Group 1, which only practiced its presentation prosody with the
curve mode - and for half an hour longer than Group 3.

In this context, the answer to question (IV) becomes relevant: YES, it actually made a consider-
able difference in which order the users received the two feedback modes for practicing. Group 4
(traffic-light mode followed by curve mode) not only performed significantly worse than Group 3
(curve mode followed by traffic-light mode), but also worse than Group 1 (curve mode only). This
shows that the combination of the two feedback modes is, per se, no benefit for the user. It seems
to be decisive - and agrees with our coaching experience - that the immediate experience of an
interactive and prosodically concrete real-time feedback as in the curve mode must come before the
prosodically and temporally more abstract and visually reduced feedback of the traffic-light mode.
When practicing with the curve mode, according to our interpretation of the findings, users learn
the important links between the prosodic motor commands of speech production on the one hand
and the prosodic target patterns of their own voice on the other. In other words, we assume that
the curve mode acts as a mediator between the otherwise intangible (in terms of tactile feedback)
production of speech prosody and its perception. Only when these links between production and
perception are learned can the traffic-light mode, with its abstract and reduced feedback, help con-
solidate the learning and implementation of a more charismatic prosody.

Alast discussion point concerns the Web Pitcher's performance in relation to that of the original
Pitcher. We showed that the users of the original Pitcher improved significantly more in some fea-
tures of a charismatic prosody than Group 1 of the Web Pitcher (curve mode only). This is especially
true for pitch range and tempo. One possible explanation for this could be that the participant group
of the original Pitcher happened to contain more adaptive individuals than Group 1 of the Web
Pitcher; 15 or 13 participants in the respective experimental groups allow only a limited generaliza-
tion of the findings, so that this explanation cannot be ruled out. A negative effect of e-learning is
the more likely explanation, though. In the experiment with the original Pitcher, participants re-
ceived a real classroom lecture given by a professional charismatic-speech coach. The baseline and
test recordings also took place in front of a real audience in a large lecture hall. The high levels of
attention and motivation of the participants in such a setting can hardly be replicated in an online
setup, with the worse performance of the Web Pitcher Group 1 being the logical consequence.

Based on this explanation, it is all the more important to emphasize that Group 3 of the Web
Pitcher (curve mode followed by traffic-light mode) performed considerably better in the base-

line-to-test comparison than the group of the original Pitcher. Web Pitcher Group 3 achieved
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similarly large charismatic improvements for pitch range and tempo, and clearly outperformed
the original Pitcher group in terms of a deeper final fall and a higher pause frequency (meaning
shorter IPU durations). In concrete figures, the original Pitcher improved its users by 51.35 % on
average across all measured prosodic-feature changes, while Group 3 of the Web Pitcher improved
by an average of 93.42 %. This underlines the relative success of the tested Web Pitcher, also and
especially for learning a charismatic prosody in an online setup. However, to put this relatively
high percentage increase into perspective, one has to take three things into account: First, the
participants were students whose only experience with public speaking relates to oral examina-
tions and presentations as part of their education. It is likely that business professionals with more
experience in public speaking already perform at a higher baseline level and, correspondingly,
show smaller percentage improvements in a Web-Pitcher training. Second, prosodic public
speaker training and the corresponding Web Pitcher feedback are about holistic changes. Thus,
what users of the Web Pitcher are supposed to learn is in some way similar to “singing” a song at
a different tempo or on a different pitch. It can be assumed that such prosodic changes are easier
to learn than the complex patterns of stress, pitch, and their coordination that participants are
confronted with in foreign-language learning. Therefore, the percentage improvement obtainable
through CAPT tools in prosodic public-speaker training is probably inherently higher than in for-
eign language learning. Third, nothing is currently known about the sustainability of these im-
provements. That is, even if the members of Group 3 were able to change their prosodic settings
by almost 94% on average, that does not mean that this change is sustainable. However, if used on
a regular basis and with occasional supervision, mobile and easily accessible CAPT tools seem to

offer an ideal basis for achieving this kind of sustainability.

Conclusion and Outlook

With regard to computer-assisted prosody training (CAPT), our experiment provided compelling ev-
idence that successful and largely self-directed online training of a more charismatic vocal perfor-
mance is feasible with new, science-based tools such as the Web Pitcher. This encompasses all the
prosodic core features of this vocal performance, such as pitch, tempo, and pausing. Furthermore,
regarding practical coaching, our results show that the traffic-light mode in itself is not a useful
feedback mode, but can significantly increase learning performance when used as an additional
feedback mode after curve-mode training. Why exactly this is so and whether the provided expla-
nation of learning (curve mode) and consolidating (traffic-light mode) the links between the produc-
tion and perception of charismatic prosody patterns is correct has to be addressed in follow-up
studies. It is also important to increase the number of participants in follow-up studies in order to
achieve a more solid generalization of the conclusions made. The evidence obtained here encour-
ages these follow-up studies to take the next step and move from controlled experimental settings

to testing the Web Pitcher under real “field” conditions.
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Finally, against the background of the available evidence, it is also worthwhile to further expand
and refine the visualization and feedback concepts of the Web Pitcher. This applies, for example, to
the feature of silent-pause duration. New visualization and feedback concepts could also be devel-
oped for the pitch variability feature. In assessing vocal charisma, this feature is not only relevant as
an integrative measure of pitch range and final fall, but also the indicator of the number of stressed
words in a presentation (up to a certain limit, a larger number of stressed words is considered pos-
itive for perceived speakers charisma). The feedback for pitch level can possibly also be made more
effective. The present experiment suggests that evaluative feedback in the form of a color-coded
reference line indicating the most charismatic voice-pitch level (for the given speaker and gender)
already had a beneficial effect. The relatively low effect size and the inflexibility of speakers to
change their voice pitch level known from practical experience, however, suggest that there are
better ways of providing visual feedback on the pitch level.

In addition to the step-by-step improvement of feedback strategies, the Web Pitcher can also
be supplemented with other prosodic features relevant to vocal charisma. This includes in particular
the level and variability of the loudness of the speaker’s voice. Against the background of Heldner
(2003) and similar studies, we will use ‘spectral emphasis’ for this and adopt the successful loudness-
visualization strategy from the original Pitcher: a change in the size of the dots of the individual
syllables proportional to their loudness level, combined with a color change of the dots to red if the
loudness level falls permanently below a lower loudness threshold.

All these plans, tests, and tasks will also stimulate new fruitful interdisciplinary collaborations
between experts in the fields of phonetics, design, digital speech signal processing, and computer
linguistics. As was stated in 1.2: Apart from the Pitcher and the Web Pitcher, there are currently to
the best of our knowledge no other CAPT tools in the field of voice-oriented public-speaker training.
At the same time, there is great potential in this field for the use of such tools, not least because the
voice plays such a fundamental role in the perceived charisma of a speaker. Against this background,
we are happy to make the Web Pitcher available for research purposes on request, and we hope for

a lively transfer of knowledge and results.
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