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Abstract The prosodic features of a message are key factors in the transmission of
information by radio. Some authors have demonstrated that perception and proper comprehension of radio news depend largely on the intonation, stress and speech rate used by
the broadcaster. The aim of this study, therefore, is to determine the degrees of perception
and recognition of information broadcast by radio when the prosodic features used in the
transmission are modified. The main conclusion reached is that there is indeed a relationship between the prosodic combination employed and the way in which such information is perceived and recognized, and providing that the prosodic features observe the
principle of distinctive and contrastive coherence, the information is perceived positively
and recognition is highest.
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Introduction
The voice is one of the radio news reader’s most important resources when conveying
messages. Controlling the voice, through the proper use of prosodic features as the main
tool for transmitting the explicit content of a text, provides a referential framework. It is
also instrumental in conveying the sense of the text as well as its affective dimension.
Ultimately, therefore, it affects the impression forming process of the listener.
In this regard, some authors have demonstrated that content comprehension of a radio
message is enhanced when this content is presented by vocally trained broadcasters
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(Beighley 1954; Nichols 1948). This is of particular importance in radio news programs,
where the broadcaster’s voice is the main medium of expression of a message. Therefore,
the degree to which the broadcaster commands prosodic skills such as intonation, stress
and speech rate may determine whether a discourse is conveyed sufficiently effectively to
ensure that the listener assimilates the data presented.
Intonation may be defined as the set of pitch variations produced in a spoken text which
characterizes different types of utterances, distinguishes syntactical units and defines the
emotions and attitudes of the speaker. Stress refers to the emphasis applied to a particular
syllable in order to highlight the importance of one word over the others. In this way, stress
acts as a tool which the speaker may use to single out certain parts of a message for
emphasis.
Linguistically, these two supra-segmental features fulfill two basic functions: distinctive, relating to meaning, and contrastive, at the level of expression. First, the distinctive
function provides the utterance with a prosodic differentiation so as to imbue it with a
specific meaning; that is, it distinguishes sentences, word classes and units of meaning by
the intonation contour and stress employed. A descending contour with a low pitch and no
stress indicates that the idea is closed, without continuity. In contrast, an ascending contour, with a high pitch and marked stress indicates that the message will continue.
Accordingly, a distinction is made between central and secondary data in the meaning of
the discourse.
The contrastive function establishes an acoustic contrast between the elements that form
each of the prosodic features; that is, a contrast between high and low pitch and between
ascending and descending contours, and which, by extension, leads to a distinction
between stressed and unstressed syllables. This acoustic contrast guides and sustains the
listener’s attention thanks to the pitch variation with which the radio message is delivered.
Thus, a high pitch and an ascending contour, resulting from tonal increase, operate to
attract the listener’s attention before the low pitch and descending contour convey the full
extent of the message, according to Grosz and Sidner’s (1986) attentional focus proposal.
Hence, the choice of prosodic combination is directly related to the content of the
message, and consequently, depends on the extent to which the information being conveyed is novel or relevant. When part of a message needs to be highlighted, the speaker
performs a focus projection, which relates the nuclear pitch stress or accent to the segment
of the discourse that contains new or important information (De Kuthy and Meurers 2010).
Thus, data deemed unknown to the listener, or which are particularly relevant in the
message, are introduced using a rising intonation, with a high pitch and tonic, or nuclear,
pitch accent. In contrast, known or secondary data are marked by a fall to a low pitch with
unmarked stress (Halliday 1967). Brown (1983) found that speakers tend to place pitch
accents on new information, while marking given information by deaccenting. Terken and
Nooteboom (1994) demonstrated that listeners expect new information to be pitch accented
and given information to be deaccented. Also Pierrehumbert and Hirschberg (1990) consider that ‘‘given’’ information is marked with a stress with a starred low pitch, and ‘‘new’’
information by a stress with a starred high pitch. Lastly, Cruttenden (1997) has shown that
in Spanish new information is always characterised by a pitch accent. There is a clear
relationship between this distribution and comprehension of the message. Bock and
Mazzella (1983), by using a comprehension time paradigm, found that comprehension
times were shorter when focal or new information was accented, suggesting that appropriate accentuation facilitates comprehension in denial-counterassertion pairs of utterances.
As a result, in order to imbue a message with its intended sense, maintain the dynamism
necessary to attract listener attention and to generally facilitate comprehension, the proper
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prosodic configuration will be that which adheres to the principle of distinctive and contrastive coherence, applying the pitch, tonal contours and stress coherent to the message, on
the linguistic concept of understanding a statement (Francuz 2010; Pierrehumbert and
Hirschberg 1990). This explains why the participants in a study conducted by Rodero
(2007), into the perception of information conveyed in radio format, rated more highly the
type of intonation which performed the distinctive and contrastive functions of prosody.

Intonation and Stress in Radio News
Compared with the prosodic configuration described above, studies relating to intonation in
media news programs, and particularly radio and television bulletins, reveal that broadcasters tend to use a circumflex intonation, which produces the sound that people commonly associate with news reading: a singsong (Brazil 1978; McGregor and Palethorpe
2008; Nihalani and Po Lin 1998; Taylor 1993; Tench 1990). The study conducted by Dela-Mota and Rodero (2010), which analyzed the news bulletins of the major Spanish radio
stations, found that circumflex contours are prevalent, mainly at the end position of
declarative statements. Rodero (2013) showed that the presentation of radio broadcasting
news can be characterized by an abundance of circumflex contours, a regularity in the use
of pitch contours and a constant emphatic stress. Kohler (1991) characterize this contour as
an early peak roughly.
Repetition of this intonation contour occurs at regular intervals in radio news bulletins,
thus generating a similar rhythm throughout a broadcast. This strain is independent of the
content of the message conveyed. Price (2008) also describes this feature: ‘‘The analysis of
the rising tunes has shown that they can be decomposed into the same contour types in very
similar if not identical numbers’’ (p.12). In turn, this type of intonation produces an
emphatic stress which regularly marks the syllables of the words according to the rises in
pitch generated by the application of circumflex intonation. Price (2008) has found this
‘‘overall intonation template’’ in Australian radio news which is characterized by ‘‘a sharp
rise in pitch to the highest of each speaker’s range, followed by a fall within the same word
(…) resulting in the overuse of local prominence’’ (p. 308).
However, this prosodic pattern is not only found in radio; studies conducted into
television have produced the same results. Rodero’s research (2006) confirms that the
majority of pitch combinations used by Spanish television news broadcasters also employ
circumflex intonation with emphatic stress at the beginning, in the middle and at the end of
declarative statements. Strangert (1991) found that television news broadcasters employ a
wider tonal range and make more frequent use of contrastive stress and Francuz (2010)
concludes that ‘‘this mostly means that reporters sometimes have a natural tendency to
over-use rhetoric accents and avoid logical accents’’ (p. 74).
The problem with this prosodic configuration is that it affects the distinctive and contrastive functions. The distinctive function is affected because the configuration is applied
without regard to the message being conveyed. This means that, in so far as Spanish is
concerned, it is a practice which deviates from the linguistic norm. In addition, the distinctive function is also affected because the number of stress peaks in a message is
multiplied. Thus, Goldman et al. (2007) registered 10 % more peaks than occur in a
normally read discourse and Van Leeuwen (1984) found that news readers stressed 95 %
of the words in a message. Also De Kuthy and Meurers (2010) found many similar
examples ‘‘with significantly more accents than are traditionally assumed by syntactic
theories of focus projection, with some examples carrying pitch accents on almost all of the
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words’’ (p. 3). Consequently, by modifying the distinctive function, meaning is also
affected and, it may be assumed, so is the comprehension of the information, since no
distinction is made between new and known data (Francuz 2010).
Secondly, this constant emphasis affects the contrastive function: since the rhythm is
regular, the resulting lack of acoustic differentiation yields it ineffective. ‘‘It is the predictability of the vocal pattern which becomes boring’’ (McLeish 1995, p. 107). Furthermore, the effect acoustically is one of haltering speech, staccato and far from natural, when
in fact it should have quite the opposite effect. Indeed, Price (2008), p. 291 states that the
intention is to communicate the news in a way with which listeners can most easily
identify, namely in a natural way, ‘‘the end result does not in fact reflect the way people
actually speak’’ (p. 291).
In summary, the use of the same, recurrent intonation and stress structure leads to the
elimination of the distinctive function of prosody, to the suppression of the nuances
introduced by the various pitch movements and to the absence of acoustic and inflectional
pitch contrast, thus contravening the principle of distinctive and contrastive coherence.
These considerations give rise to the first hypothesis of this study:
H1 Participants will have a more positive perception of and will retain more data from
bulletins which employ intonation and stress which observe the principle of distinctive and
contrastive coherence, than when bulletins are presented with circumflex intonation and
emphatic stress.

Speech Rate in Radio News
Speech rate is the other prosodic element important for the perception and comprehension
of the radio news. If it is too fast, that is, with many words per minute (wpm), the listener
cannot understand the message at the first hearing. Many words without pauses in a short
time will be the reason why the listener loses important data as well as the sense of the
story. Consequently, the correct use of this element depends on the audience paying
attention to the message, then, understanding and assimilating it.
Investigations about the reading speed have demonstrated that the understanding begins
to be difficult in 200 wpm. Most of the authors recommend a speech rate of 160–170 wpm.
Hills (1987) establishes the most recommendable pace as 160 wpm, McLeish (1995)
places this rate between 160 and 180 wpm, while Utterback (2000) places the rate between
145 and 180 wpm. Boyd (2003) establishes the rate between 140 and 220 wpm, although
he considers 180 wpm as the most recommendable rate. Chantler and Stewart (2003) have
the same opinion: ‘‘the usual speed for reading on radio is three words a second. That is
the theorical standard, but in practice your style has to fit with the overall station sound’’
(p. 87). Most authors agree that delivery speed should not exceed 200 wpm and that an
acceptable rate stands around 175 wpm. Nevertheless, some studies have found that, in
reality, news readers speak too quickly, which hinders comprehension of the message and
gives the sensation of being rushed. For example, Van Leeuwen (1984) registered a speed
of 4.59 syllables per second. In Spanish radio news, the investigations have also demonstrated a high speech rate, around 200 wpm, in all the national radio stations (Rodero
2007). These data are especially important since certain studies demonstrate that delivery
speed in radio news broadcasts influences recognition. Goldstein (1940) found that a high
speech rate affects comprehension of information, especially when the subject material is
complex. Similarly, Nelson (1948), concluded that the poorest level of comprehension is
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achieved at 225 wpm and that a satisfactory delivery rate is around 175 wpm. From these
observations we formulate the second hypothesis of this study:
H2 Participants will have a more positive perception of and will retain more data from
bulletins which have a moderate delivery speed, 175 wpm, than when bulletins are
delivered at speeds above 200 wpm.
All in all, it may be deduced that the use of such a structure will affect both listener
perception levels (attention) and the degree of listener comprehension. The main aim and
contribution of this study is to demonstrate this aspect. Existing research points to this
prosodic model as being the dominant one on radio news. But how does the audience
perceive this and what level of comprehension does it achieve among listeners? There is
hardly any research into these aspects however it is important to answer these questions
because if the results are not positive journalists would not achieve their objectives and
therefore the information which the public receives would, in turn, be adversely affected.
Therefore, the conclusions drawn in this research are of great interest for the audio
industry and can be directly applicable to the teaching of sound, audio production and
audio message complexity across platforms (e.g., radio, TV audio tracks, audio on the
Web, podcasts or public and interpersonal communication). Lastly, although the main
impact of this research can be recognized in its application to mass media messages, other
potential areas could be benefited with the results. For example, areas in which the persuasive communication becomes in the essential objective, as the political communication,
or educational activities or processes where the speech rate acquires a relevant function, as
language learning.

Method
The methodology applied in this study is empirical, whereby a chosen sample population
was made to listen to news bulletins which exhibited different prosodic models. The aim
was to determine the degrees of perception and recognition of the information broadcasted.
Radio Bulletin Stimuli
The experiment used as its point of reference the analyses performed by Rodero (2007,
2013) of radio news bulletins taken from the major Spanish radio stations. The results,
obtained with the use of Praat speech analysis software (Boersma and Weenink 2013),
revealed a predominance of circumflex intonation with emphatic stress together with a fast
delivery speed of 210 wpm. These features constitute the ‘real’ radio bulletin, since this
represents the type of radio news bulletin habitually broadcast by radio stations. To make a
contrast with this real bulletin, a model bulletin was created using the data obtained from
the various studies cited above; a model which conserved the principle of distinctive and
contrastive coherence in prosody. This model entailed less tonal variation with correct
linguistic intonation, stress only on significant words and an appropriate delivery speed of
175 wpm. It should be noted that, in both cases, the resulting prosodic model was dynamic,
since the literature contains numerous references to the fact that monotony produces
negative effects on the listener while a lively delivery is always well perceived (Hincks
2004).
The bulletins were written in the usual way by the journalists. They contained five news
items from the following categories: politics, economics, social affairs, culture and sport;
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all of these were international stories in order to prevent any emotional response or any
type of involvement on the part of the listeners. They were therefore as purely informative
and as neutral as possible.
The combination of the different prosodic elements of the real bulletin and the model
bulletin (two types of intonation/stress and two speech rates) yielded four different presentation models which were recorded by two professional broadcasters, one male and one
female, so as to observe any differences in perception of the different types of presentation.
Using the same text in all cases avoided any possible interference from the differences in
subject matter, while employing the same broadcasters prevented any influence likely to
arise from variations in voice types. In both cases, every attempt was made to ensure
optimum tones of voice, which were all deep. This is the type of voice recommended in the
literature as the most highly valued by listeners in news presentations since it is perceived
as more appealing and conveying more credibility (Collins 2000; Forbes 2004; Zuckerman
and Miyake 1993).
The broadcasters were made to follow strict instructions regarding intonation, stress and
speech rate when producing both versions of the message. This meant that, to obtain the
desired effect, the presentations had to be recorded several times. This process produced a
sample of eight bulletins which reflected both the real and the desired models of presentation (see Table 1).
On continuation, the bulletins were once again analyzed using PRAAT speech analysis
software to ensure that they conserved the established prosodic features.
Procedures
To conduct the experiment, once the bulletins had been recorded, individuals were selected
to constitute the sample population for the study. The total sample consisted of 160
(N = 160) students of communication chosen at random from a class list: 82 women and
78 men with an overall average age of 21. This sample was randomly sub-divided into
eight groups of 20 people each, who would listen to each bulletin. Each group retained the
same male–female ratio as that of the total population. The criterion adopted for the
distribution of the bulletins among the sample was to combine the bulletins’ prosodic
features with the gender of the broadcaster in the following manner:
•
•
•
•
•
•
•
•

Group
Group
Group
Group
Group
Group
Group
Group

1:
2:
3:
4:
5:
6:
7:
8:

RM (real male), with MM (model male)
RF (real female), with RM (real male)
MF (model female), with RF (real female)
RMM (real moderate male), with RMF (real moderate female)
FMM (model fast female), with RMM (real moderate male)
MFM (model fast male), with FMF (model fast female)
RMF (real moderate female), with MFM (model fast male)
MM (model male), with MF (model female)

To attain a balance in the evaluation, some groups combined model bulletins with real
ones whilst others combined the variations in male and female voices. Each one of these
groups was put in a separate room supplied with the necessary equipment to provide
optimum listening conditions. The listening trials were conducted simultaneously so as to
avoid interference and with a single opportunity to listen to each of the two bulletins
assigned to each group. The instructions the participants received were intentionally vague
so as to avoid individuals paying undue attention to specific aspects of the task and thus
cause a bias. They were merely told that after listening to the programs they would be
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Model (M)

Fast model (FM)

Male voice
Pitch: 101 Hz

Female voice
Pitch: 190 Hz

MF

Female voice
Pitch: 190 Hz

FMF

MM

Male voice
Pitch: 101 Hz

Female voice
Pitch: 190 Hz

MRF

FMM

Male voice
Pitch: 101 Hz

Female voice
Pitch: 190 Hz

RF

MRM

Male voice
Pitch: 101 Hz

RM

Real (R)

Real moderate (MR)

Broadcaster

Bulletins

Table 1 Characteristics of the bulletins

PL: 190 Hz
PR:150 Hz
Correct

PL: 90 Hz
PR: 85 Hz
Correct

PL: 190 Hz
PR:150 Hz
Correct

PL: 90 Hz
PR: 85 Hz
Correct

PL: 220 Hz
PR: 190 Hz
Circumflex intonation

PL: 104 Hz
PR: 103 Hz
Circumflex intonation

Pitch level: 220 Hz
Pitch range: 190 Hz
Circumflex intonation

Pitch level: 104 Hz
Pitch range: 103 Hz
Circumflex intonation

Intonation

4 key words accented by each 10 = 40 %

4 key words accented by each 10 = 40 %

175 wpm

210 wpm

175 wpm

210 wpm

8 random words accented by each 10 = 80 %

8 random words accented by each 10 = 80 %

Speech rate

Stress
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asked to reply to some questions about what they had heard. Once the first broadcast was
over, the participants received copies of the relevant questionnaire. Then they listened to
the second broadcast and received the second questionnaire. The order of presentation was
always counter-balanced. The duration of the test was 40 min.
Dependent Variables
The point of reference for the establishment of the dependent variables of this study was an
earlier study conducted to determine the degree of perception of 126 participants with
regard to the prosody applied in radio and television news programs. Responding to open
questions, the participants were required to assess the news programs in both media with
regard to intonation, stress and speech rate. The adjectives most used to describe what were
considered to be the best programs, and thus registered values of .5 or higher, were:
conventional, correct, natural, calm, appropriate, pleasant, cheerful, intelligible, moderate,
sure, clear, dynamic, involved, simple, paused, and credible. These terms were subjected to
factor analysis, which yielded three factors. First factor: calm, natural, moderate and
dynamic. The second factor integrated the concepts: pleasant, credible, sure and correct.
Last, the third factor comprised the adjectives: intelligible, clear and simple. The terms
involved, conventional and cheerful could not clearly be attributed to the factors and so
were discarded. Therefore, the scales were combined in accordance with the outcomes of
the factor analysis.
The first factor appeared to classify perception in relation to the sensations transmitted
from listening to the bulletin, the second concerned the broadcaster’s competence, while
the third factor tended more towards comprehension as, in order to be understood, a radio
message has to be intelligible, clear and simple. Consequently, the measurement of perception of the bulletins comprised three variables: sensations, competence and comprehension, measured in all cases with a scale of opposing pairs ranging from 1 to 5, where the
higher values corresponded to positive adjectives.
The question for the variable ‘sensations’ was: What sensations do you perceive from
the broadcaster’s presentation? The participants were required to state whether the presentation transmitted calm or tension, naturalness or artificiality, moderation or emphasis
and dynamism or monotony. For the variable ‘competence’, the question was: How would
you rate the broadcaster’s presentation? The participants were required to choose from
pleasant or unpleasant, credible or not very credible, sure or unsure and correct or
incorrect. Finally, the question for the variable ‘comprehension’ was: How would you rate
your understanding of the broadcaster’s presentation? The participants were required to
state whether their understanding of the news was intelligible or not very intelligible, clear
or not clear and simple or difficult.
The second part of the study sought to ascertain whether retention of the information
was affected by the prosodic configuration of the presentation. Accordingly, the next part
of the questionnaire contained ten closed questions about the content of the bulletins
listened to. First came ten questions about the content of the five news items which
comprised each bulletin, two for each item, ensuring the same degree of complexity in all
cases. Applying a forced choice recognition test, the participants were required to choose
the correct answer from three options, only one of which was right. They had previously
been told that there was only one right answer and that, in case of doubt, they should
choose the ‘don’t know’ option. An additional open question required the participants to
supply the correct information. In no case did the answers to the questions require
numerical data, such as the number of deaths in an accident, due to the added difficulty that
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recognizing such details demands and because it was more important to determine the
generic comprehension of the information. Therefore, the questions focused on determining the facts (What?), the causes and consequences (Why?) and on the circumstances
(How?).
Since each group was to evaluate two bulletins, it was not possible to ask the same
questions for each one of them. For this reason, two different sets of questions were
distributed among the groups so that the participants in any one group evaluated each
bulletin and responded to two different sets of questions with the same level of difficulty in
each case.
To assure that the level of difficulty of the questionnaires was the same, a pretest was
performed with a gender-balanced sample of 30 students of communication. Fifteen students assessed the level of difficulty of the first questionnaire and the other 15 evaluated the
level of difficulty of the second questionnaire. The questionnaire was composed of a 5-item
scale, where the value 1 represented the lowest level of difficulty and 5 the highest. The
results showed no significant differences [F (1, 28) = 3.04, p = .164] between the level of
difficulty of the questions for the first bulletin (M = 3.46; SD = .41) and for the second
bulletin listened to by each group (M = 3.17; SD = .66).
The final recognition index quantified these answers according to the following formula:
number of correct answers-number of errors between 3: H-(E/3). The maximum score
was 5.

Results
A two intonation/stress (circumflex vs. correct) by two speech rate (fast vs. moderate)
factorial MANOVA of repeated measures was performed on the four dependent variables:
sensations, competence, comprehension, and recognition, with two covariates: gender of
the presenter, and gender of the participant. Using an alpha level of .001 to evaluate
homogeneity assumptions, Box’s M test of homogeneity of covariance was not significant
(p = .86). Levene’s homogeneity of variance test was statistically not significant (sensations: p = .55; competence: p = .38; comprehension: p = .97; and recognition: p = .53)
making it possible to assume that the variations were the same and fell in line with the
principle of homoscedasticity.
Hypothesis 1
The first hypothesis stated that participants would perceive more positively and would
retain more data from bulletins that employed intonation and stress which adhered to the
principle of distinctive and contrastive coherence, in both male- and female-voice versions,
than would be the case where circumflex intonation and emphatic stress were employed.
The findings obtained confirm this hypothesis. Factorial ANOVAs were performed with
intonation/stress (circumflex vs. correct) as the independent variable and two covariates
(gender of the presenter and gender of the participant). The differences were significant for
all four of the dependent variables studied: sensations [F (1, 158) = 190.02, p \ .001],
competence [F (1, 158) = 292.54, p \ .001], comprehension [F (1, 158) = 281.54,
p \ .001], and recognition [F (1, 158) = 140.45, p \ .001].
Examination of the means (see Table 1) show that the best perceived and remembered
bulletins were those with proper intonation and stress as opposed to those with circumflex
intonation and emphatic stress. An analysis of the internal variables which comprise each
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Table 2 Means and SD for
intonation/stress and speech rate

N = 160

Intonation/stress

Speech rate

Mean

SD

Sensations

Real

210

2.33

.52

175

2.65

.45

Total

2.49

.51

Model

Competence

Real

Model

Comprehension

Real

Model

Recognition

Real

Model
* The best perceived and retained
bulletins

210

3.35

.40

175*

3.63

.41

Total

3.49

.43

210

2.27

.50

175

2.48

.32

Total

2.38

.43

210

3.23

.31

175*

3.69

.41

Total

3.46

.43

210

2.26

.47

175

2.55

.44

Total

2.40

.47

210

3.31

.40

175*

3.82

.45

Total

3.56

.50

210

2.10

.47

175

2.49

.33

Total

2.30

.45

210

2.83

.40

175*

3.26

.35

Total

3.05

.43

scale of perception reveals that the bulletins with proper intonation and stress were considered to be especially natural, credible, correct and intelligible while those with circumflex intonation and emphatic stress were deemed especially superficial, emphatic,
unpleasant and not very intelligible.
These findings, therefore, confirm the first hypothesis of this study. The participants’
perception and retention were greater when the bulletins were delivered with proper linguistic intonation in which only significant words were stressed than when they were
delivered using circumflex intonation with emphatic stress. These findings are equally
applicable to both male and female voices, no significant differences being found between
them.
Hypothesis 2
Hypothesis 2 of this study stated that participants would have a more positive perception of
and would retain more data from bulletins which have a moderate speech rate, 175 wpm,
whether the voice be male or female, than from bulletins delivered at speeds above
200 wpm.
Factorial ANOVAs, with speech rate (fast vs. moderate) as the independent variable and
two covariates (gender of the presenter and gender of the participant) were performed on
the four dependent variables. Results showed that the differences were significant for all
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four of the variables studied: sensations [F (1, 158) = 16.67, p \ .001], competence [F (1,
158) = 27.91, p \ .001], comprehension [F (1, 158) = 32.91, p \ .001] and recognition
[F (1, 158) = 41.07, p \ .001]. The data (see Table 2) show that the best perceived and
retained bulletins were those of moderate delivery speed: 175 wpm as opposed to a fast
speed of 210 wpm. An analysis of the variables which comprise the scale shows that
bulletins with moderate speech rate were considered to be more paused and calmer while
those with high speed were seen as especially fast and tense.
The interaction between intonation/stress and speech rate was not significant [F (1,
158) = 1.66, p \ .161, partial g2 = .04], nor were the effects of the gender of the presenter or the gender of the participant significant.
In conclusion, the data demonstrate that bulletins read at a moderate speed of 175 wpm
were better perceived and retained than those read at a high speed of 210 wpm. Therefore,
the second hypothesis of this study is confirmed, albeit to a lesser extent than is the case
with intonation and stress.

Discussion
The results of this study contribute to the enhancement of research into the use of prosodic
features in radio news presentation and confirm that listener perception and recognition are
influenced by the intonation, stress and speech rate employed by the broadcaster in the
presentation.
The data show that the intonation/stress and the speech rate proposed in this study as a
model do in fact configure the prosodic combination which obtains best results regarding
perception and recognition and, thus, the principle of distinctive and contrastive coherence
is upheld. When a linguistically correct intonation is employed, according to the content of
the message, and this is combined with stress on the significant words, participants perceive this more positively and remember more details. The explanation for this appears
obvious: first, this prosodic combination favors more positive listener perception because,
by avoiding continual emphasis, the delivery sounds more natural. In fact, the naturalness
is precisely one of the most salient factors in this study. Second, as it is linguistically
correct, it conveys a greater sense of credibility, as the findings show. Last, this combination is deemed more comprehensible because it is more in keeping with the information
content, stresses only significant words and favors the differentiation between relevant and
accessory information. This is why the participants were evaluated as being especially
intelligible. Consequently, these bulletins facilitate listener recognition of the information.
These results concur with the findings of Rodero (2007), whose work also found this type
of intonation and stress to be the best perceived, and with the statements of Francuz (2010),
Bean et al. (1989). However, up until now no empirical results had been obtained in an
experimental study on perception and recognition which allow the perceptual and cognitive
effects of the various prosodic models to be examined.
In contrast, the prosodic combination used in real bulletins proved to be the least well
perceived and recognized. This is also logical since it employs circumflex intonation, with
regular pitch and emphatic stress, which occur independently of the message’s content.
These features, therefore, produce a prosodic incoherence, eliminating the distinctive and
contrastive functions. Participants did not evaluate this combination positively because
acoustically this combination produces the familiar news-reading pitch: a kind of chant,
whose effect is heightened by its continued, emphatic stress. This leads participants to
perceive it as superficial because it is unnatural for them. Its recurrent emphatic focus
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makes it unpleasant to the ear; factors which concur with the statement of Evans (1977):
‘‘Reading out the phrases rather than concentrating on the sense is (…) the surest way to
develop irritating vocal mannerisms, such as the piledriving thump which some newscasters bestow on the last words of every sentence, whether important or unimportant’’ (p.
50). Finally, in addition to the fact that the prosodic variation occurs independently of
content and that word stress is not selective, this combination is not very comprehensible to
participants. It clearly does not favor understanding of the information because it does not
discriminate between basic data and secondary data. For this reason, it is rated as unclear,
but also, and more importantly, as not very intelligible. As a result, the degree of recognition is affected and, as the findings show, so is the ability to understand. These conclusions coincide with the findings of several other authors (Bolinger 1982; Evans 1977;
Van Leeuwen 1984; Wheatley 1949), including Rodero (2007), who also found that this
prosodic configuration was the least well perceived, and Francuz (2010), although these
results had not been empirically obtained in an ad hoc study on perception and recognition
until now. The fact that this is the prosodic combination most commonly employed in radio
news bulletins makes these data particularly significant.
Moreover, the findings show that the moderate speech rate of 175 wpm was the best
perceived and retained. This is precisely the rate which is recommended by a number of
other authors (Boyd 2003; Chantler and Stewart 2003; McLeish 1995; Utterback 2000).
The explanation for this appears clear. First, this delivery speed conveys a sensation of
moderation, which leads participants to perceive it as paused and calm. This perception,
therefore, is positive and particularly pleasant. Second, it facilitates assimilation of data
since it provides the listener with more time to process the information. As a result,
participants are able to retain more of the message’s content.
In contrast, the bulletins with a high delivery speed, 210 wpm, produced worse results.
This would appear to be related to the effect on comprehension of the message. A very
rapid speech rate not only produces negative sensations, it also reduces the time available
for processing the information, which makes comprehension more difficult; a fact demonstrated by several other authors (Goldstein 1940; Nelson 1948; Van Leeuwen 1984).
Thus, these bulletins were perceived as accelerated and tense, a circumstance that does not
favor assimilation of information. It also means that they were found not to be very
intelligible, a factor that directly affects understanding of the message. The results for the
degree of recognition reinforce the idea that high speech rate hinders participants’ ability to
remember news items.
The study does not, however, reveal any significant differences between the bulletins
presented using a male or female voice. Although the male voice was slightly better
perceived and retained, while the female voice did better in perception of comprehension,
these differences were too small to be taken into account. These results concur with those
obtained in previous gender studies relating to voice, in which no differences between
males and females were found (Collins 2000; Freiden 1984; McCollum and Spielman
Research 1986; Rodero et al. 2013; Whipple and McManamon 2002; Whittaker and
Whittaker 1976). Neither were there any differences between the evaluations made by the
male and female participants of the sample.
It should be noted that these results are of great importance for the achievement of
optimum processing of information in radio broadcasting. The radio news format in itself
presents the listener with a complex coding task since it involves transmitting data-rich
messages in a short space of time. It is, therefore, especially important that the way in
which these data are presented should aid the listener in correctly assimilating the message.
Consequently, the results of this study should prompt radio stations to reflect on the way in
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which they currently present news in order to ensure that this form of radio communication
is truly effective and comprehensible to listeners. But the findings of this study can also be
applied to improve the processing of audio message complexity across platforms (e.g.,
radio, TV audio tracks, audio on the Web, podcasts or public and interpersonal communication). Last, other potential areas could be benefited with the results: the political
communication, or educational activities or processes where the prosody acquires a relevant function, as language learning.
Future Research and Limitations
The results of the study also give rise to certain other interpretations and to various
questions which might be answered through an on-going, deeper analysis.
For example, the reduction to only two prosodic configurations might be considered a
significant limitation. Only two different models were analyzed in combination only with
the delivery speed. In reality, there are various other possible prosodic combinations
employed in a radio presentation. In this case, it was necessary to limit the sample and start
with the models most commonly used. In this sense, the study constitutes an initial attempt
to deal with this matter, which may later be complemented by other research into other
prosodic models. Moreover, the fact that the delivery speed variable was not entirely
isolated could also have had an effect on the results. The findings obtained appear to
indicate that intonation and stress were more influential in listeners’ final evaluation.
However, this cannot be confirmed because this variable was not isolated.
Even though several combinations were used and the sample participants responded to
two different models of questions in order to evaluate retention, an aspect that may have
contaminated the results of the study is the fact that each group evaluated two different
bulletins. Having answered the questions about the first bulletin, when faced with those of
the second bulletin the participants would naturally tend to pay more attention to both the
presentation and the content. In effect, and despite the fact that the questions were different
and the order of the bulletins was altered among the groups, the listening conditions from
one bulletin to the other must necessarily have been modified. This is a circumstance that
should be taken into account when evaluating the results.

References
Bean, C., Folkins, J. W., & Cooper, W. E. (1989). The effects of emphasis on passage comprehension.
Journal of Speech Hearing Research, 32, 707–712.
Beighley, K. C. (1954). An experimental study of the effect of three speech variables on listener comprehension. Speech Monographs, 21, 248–253.
Bock, J. K., & Mazzella, J. R. (1983). Intonational marking of given and new information: Some consequences for comprehension. Memory and Cognition, 11, 64–76.
Boersma P., & Weenink, D. (2013). Praat: Doing phonetics by computer (version 5.3.60). http://www.fon.
hum.uva.nl/praat
Bolinger, D. (1982). The network tone of voice. Journal of Broadcasting, 26(3), 725–728.
Boyd, A. (2003). Broadcast journalism. Techniques of radio and television news. Oxford: Focal Press.
Brazil, D. (1978). Discourse intonation II. English language research. Birmingham, UK: University of
Birmingham Press.
Brown, G. (1983). Prosodic structure and the given/new distinction. In D. R. Ladd & A. Cutler (Eds.),
Prosody: Models and measurements (pp. 6–78). Berlin: Springer.
Chantler, P., & Stewart, P. (2003). Basic radio journalism. Oxford: Focal Press.
Collins, S. A. (2000). Men’s voices and women’s choices. Animal Behaviour, 60(6), 773–780.
Cruttenden, A. (1997). Intonation. Cambridge: Cambridge University Press.

123

J Nonverbal Behav
De Kuthy, K., & Meurers, D. (2010). Focus in German: Towards a corpus-based study. Proceedings of
Linguistic Evidence, 2010, 1–5.
De-la-Mota, C., & Rodero, E. (2010). Intonation and accent in radio newscasters. XXXIX Simposio Internacional de la Sociedad Española de Lingüı́stica (SEL). Universidad de Santiago de Compostela.
Evans, E. (1977). Radio: A guide to broadcasting techniques. London: Barrie and Jenkins.
Forbes, M. (2004). Voice in radio news. Doctoral Thesis, Lisbon: Universidad Nova de Lisboa.
Francuz, P. (2010). The impact of audio information intonation on understanding television news content.
Psychology of Language and Communication, 14(1), 71–86.
Freiden, J. B. (1984). Advertising spokesperson effects: An examination of endorser type and gender on two
audiences. Journal of Advertising Research, 24, 33–41.
Goldman, J. P., Auchlin, A., Simon, A. C., & Avanzi, M. (2007). Phonostylographe: A tool for prosodic
description. Comparison of radio news and read style. Nouveaux Cahiers de Linguistique Française,
28, 219–237.
Goldstein, H. (1940). Reading and listening comprehension at various controlled rate. Contributions to
Education, 821.
Grosz, B. J., & Sidner, C. L. (1986). Attention, intentions, and the structure of discourse. Computational
Linguistics, 12(3), 175–204.
Halliday, M. A. K. (1967). Notes on transitivity and theme in English: Part 2. Journal of Linguistics, 3,
199–244.
Hills, G. (1987). News on radio and television. Madrid: IORTV.
Hincks, R. (2004). Processing the prosody of oral presentations. Proceedings of InSTIL/ICALL2004—NLP
and Speech Technologies in Advanced Language Learning Systems, Venice.
Kohler, K. (1991). Terminal accent patterns in single accent utterances of German: Phonetics, phonology, and
semantics. In K. Kohler (Ed.), Studies on German intonation (pp. 115–186). Kiel, Germany: AIPUK 25.
McCollum & Spielman Research. (1986). Screen actors guild voice-over study. New York: McCollum/
Spielman.
McGregor, J., & Palethorpe, S. (2008). High rising tunes in Australian English: The communicative function
of L* and H* pitch accent onsets. Australian Journal of Linguistics, 28(2), 171–193.
McLeish, R. (1995). Radio production. Oxford: Focal Press.
Nelson, H. E. (1948). The effect of variation of rate on the recall by radio listeners of ‘‘straight’’ newscasts.
Communication Monographs, 15(2), 173–180.
Nichols, R. G. (1948). Factors in listening comprehension. Communication Monographs, 15(2), 154–163.
Nihalani, P., & Po Lin, T. (1998). Intonation patterns in news broadcasts. World Englishes, 17(1), 15–29.
Pierrehumbert, J., & Hirschberg, J. (1990). The meaning of intonational contours in the interpretation of
discourse. In P. Cohen, J. Morgan, & M. Pollack (Eds.), Intentions in Communication (pp. 271–311).
Cambridge, MA: MIT Press.
Price, J., (2008). New news old news: A sociophonetic study of spoken Australian English. News Broadcast
Speech. AAA, Arbeiten aus Anglistik und Amerikanistik, 33 (2), 285-310.
Rodero, E. (2006). Analysis of intonation in news presentation on television. ExLing, 2006, 209–212.
Rodero, E. (2007). Characterization of a proper news presentation in the audio-visuals messages. Estudios
del Mensaje Periodı́stico, 13, 523–542.
Rodero, E. (2013). Peculiar styles when narrating the news: The intonation of radio news bulletins. Estudios
Sobre el Mensaje Periodı́stico, 19(1), 519–532.
Rodero, E., Larrea, O., & Vázquez, M. (2013). Male and female voices in commercials: Analysis of
effectiveness, adequacy for product, attention and recall. Sex Roles, 68(5), 349–362.
Strangert, E. (1991). Phonetic characteristics of professional news reading. Perilus, 13, 39–43.
Taylor, D. S. (1993). Intonation and accent in English: What teachers need to know. IRAL, XXXI (1).
Tench, P. (1990). The roles of intonation in English discourse. Germany: Peter Lang.
Terken, J., & Nooteboom, S. G. (1994). Opposite effects of accentuation and deaccentuation on verification
latencies for given and new information. Language and Cognitive Processes, 2(3/4), 145–163.
Utterback, A. S. (2000). Broadcast voice handbook. Chicago: Bonus Book.
Van Leeuwen, T. (1984). Impartial speech: Observations on the intonation of radio newsreader. Australian
Journal Cultural Studies, 2(1), 84–98.
Wheatley, K. E. (1949). Anomalies of radio speech. American Speech, 24(3), 213–215.
Whipple, T. W., & McManamon, M. K. (2002). Implications of using male and female voices in commercials: An exploratory study. Journal of Advertising, 31(2), 79–91.
Whittaker, S., & Whittaker, R. (1976). Relative competence of male and female newscasters. Journal of
Broadcasting, 20, 177–183.
Zuckerman, M., & Miyake, K. (1993). The attractive voice: What makes it so? Journal of Nonverbal
Behavior, 27(2), 119–135.

123

