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ABSTRACT

The present study investigates the relative contribution of computer assisted prosody training (CAPT) vs. instruc-
tor based prosody teaching (IBPT) on developing speaking skills by interpreter trainees. Three groups of student
interpreters were formed. All were native speakers of Farsi who studied English translation and interpreting at the
BA level at the University of Applied Sciences in Tehran, Iran. Participants were assigned to groups at random.
No significant differences in speaking skills could be established between the groups prior to the experiment.
The control group listened to authentic audio tracks in English and discussed their contents, watched authentic
English movies and did exercises based on these tasks for developing speaking skills. The first experimental group
spent part of the time on theoretical explanation of, and practical exercises with, English prosody by an instruc-
tor. The second experimental group instead spent part of the time on English prosody instruction and practice
through the Accent Master software for Farsi speakers (Bo & Bo 2005). The total instruction time was the same
for all three groups, i.e. 12 h. Students then took a posttest in speaking skills. The results showed that the second
experimental group (CAPT) performed better than the other groups in developing speaking skills. These results
have pedagogical implications for curriculum designers, interpreter training programs, and all who are involved
in language study and pedagogy.

1. Introduction

An important role of prosody in speech processing is that it guides
the division of the continuous stream of speech into smaller units that
can be processed separately. Prosody allows the listener to find sentence
boundaries, phrase boundaries and sometimes even word boundaries.
The listener needs these boundaries in order to reduce the number of
competing representations of the incoming structures he has to enter-
tain in working memory (e.g. Van Heuven 1994; Gussenhoven 2015).
Prosody is a safety catch for the native listener. The native listener will
trust prosodic information more than poorly defined segments because
experience has taught the native listener that prosody is more robust
against noise and distortion than segmental information (Van Heuven
2008, 2017). This principle works for the understanding of native speech
in noise, for filtered speech, and for distorted native speech. But the
strategy will fail when the speech is foreign accented. For this reason
it is important for non-native speakers with poor-quality segments to

at least get the prosody right (Van Heuven 2008; Cutler and McQueen
2014). Native English listeners will search the wrong part of their mental
lexicon if the foreign speaker misstresses the word (Van Heuven 2017)
and the result will often be that word recognition fails.

An important point to consider is that the importance of prosody
teaching for learners of English as a foreign language (EFL) should differ
depending on the learner’s L1. If the prosodic system of English and
that of the L1 are rather similar, there is less need to teach prosody. If
the systems are quite different, then prosody teaching will be crucial
(e.g. Yenkimaleki and Van Heuven 2016b, M. 2018). This is the case
for Farsi and English, since word stress is fixed in the vast majority of
vocabulary in Farsi but it is complex and weight sensitive in English.
Also, the rhythmic structure in Farsi is syllable timed and in English it
is stress timed (for details of prosody differences between English and
Farsi see Yenkimaleki 2016).

Pronunciation-related issues such as comprehensibility, non-native
accent, word stress and sentence stress in English language teaching are
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crucial to many questions in applied linguistics. A systematic investiga-
tion of how technological tools can be incorporated in solving these is-
sues for EFL learners from different language backgrounds would there-
fore be of interest to a vast group of language learners. Some studies (e.g.
Kawai and Hirose 2000; Cauldwell 2002; Hardison 2004; Kaltenboeck
2002; Levis and Pickering 2004; Levis 2007) into computer-assisted pro-
nunciation teaching suggest that technological tools can be effective in
addressing the pronunciation problems of students. But none of these
studies compared the relative contribution of computer assisted prosody
teaching (CAPT) with instructor based prosody teaching (IBPT) system-
atically, specifically the important issue of speaking and listening skills
for interpreter trainees.

The present study begins by examining the importance of prosody
training in developing speaking skills for interpreter trainees. Next, we
review different studies about CAPT and its merits and demerits for ped-
agogical purposes in teaching prosodic features. We also discuss some
key studies on explicit teaching of prosody by instructors in recent years.
In our research, we address the issue of prosody training in developing
speaking skills for interpreter trainees: whether training can be effective
if it is done through CAPT or if it is done by instructors (IBPT). In do-
ing so, we offer suggestions that policy makers and practitioners should
observe and understand in the choice of effective methods in teaching
prosody for interpreter trainees.

2. Review of related literature

The foundation for effective verbal communication is a comprehen-
sible level of pronunciation. Adams-Goertel (2013) states that prosodic
feature awareness training can improve the EFL students’ pronunciation
skills so as to speak in a more native-like fashion (e.g., prosody, stress
timing, peak alignment) and more fluently (frequency and duration of
pauses). Adams-Goertel’s literature survey concludes that it is necessary
to incorporate prosody teaching in meaningful communication tasks in
order to enhance the development of EFL learners’ pronunciation skills.

Instructors rarely have the proficiency or time to check and correct
each student’s pronunciation consistently. Computers can correct the
pronunciation of the learners on an individual basis so that the learners
do not have to worry about awkward repetition in front of others and
can practice their pronunciation individually, as many times as they like.
Several studies have supported the use of speech technology programs
for EFL learners (De Bot and Mailfert 1982; De Bot 1983; Weltens and
De Bot 1984; Molholt 1988; Leather 1990; Anderson-Hsieh 1992, 1994;
Pennington and Esling 1996; Levis and Pickering 2004; Levis 2007, Qian
et al., 2018) though few studies have systematically evaluated the effec-
tiveness of this approach (Hardison 2004).

Computers can provide individualized instruction, frequent practice
through listening discrimination and focused repetition exercises, and
automatic visual support which illustrates to the learners how closely
their own pronunciation approximates model utterances (Levis 2007).
In a foreign language teaching environment in which few instructors
receive adequate training in teaching pronunciation (Murphy 1997;
Burgess and Spencer 2000; Kawai and Hirose 2000; Breitkreutz et al.,
2002; MacDonald 2002; Yenkimaleki 2016, 2017a, M. b; M. 2018;
Yenkimaleki and Van Heuven 2016a, M. b, ¢, d, e; M. 2018, 2019), and
in which little class time appears to be available for focused work on
pronunciation because of emphasis given to other skills, computer as-
sisted prosody training (CAPT) seems tailor-made to meet a critical need
(Levis 2007). De Bot (1983) investigated visual pitch feedback with EFL
students in the Netherlands. Auditory-visual versus auditory-only feed-
back were investigated. The amount of training for the students was
one vs. two sessions of 45 min. After a sentence was made audible, the
pitch contour was displayed and learners imitated the sentence. Their
pitch contours then appeared on the display below the target for visual
comparison. Participants could repeat the process as many times as they
liked. Three teachers of English rated these productions for quality on a
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5-point scale. De Bot concluded that auditory-visual feedback was sig-
nificantly better than auditory-only for EFL learners.!

Different technological tools and studies into how various features
of pronunciation might best be taught have illustrated the importance
of CAPT. A variety of pronunciation-related issues have been investi-
gated, including general pronunciation quality (Seferoglu 2005); speech
rate, fluency, and liveliness (Hincks 2005); vowels and consonants
(Lambacher 1999; Wang & Munro 2004; Neri et al. 2006); vowel length-
ening and pitch accents (Kawai and Hirose 2000); intonation (Chun
1998; Cauldwell 2002; Kaltenboeck 2002; Hardison 2004; Levis and
Pickering 2004); and English stress timing (Coniam 2002). Most of these
studies show that CAPT through logical application can be both effective
and flexible in addressing pronunciation instruction (Levis 2007).

Bongaerts et al. (1997) point out that several factors contribute to
the success of EFL speakers: (1) a high motivation to achieve accent-free
pronunciation, (2) unlimited access to native English speech, and (3)
intensive training in perception and production of the target language.
Computer assisted prosody training (CAPT) could be an ideal instru-
ment for the attainment of near-native pronunciation. CAPT has several
important practical features that make it advantageous in classroom set-
tings (Pennington 1999; Neri et al., 2002). CAPT allows users to follow
personalized lessons, at their own pace, and practice as often as they
like (Felps et al., 2009). Murray (1999) concluded that CAPT users are
more comfortable practicing pronunciation in a private setting, where
they can avoid anxiety and embarrassment. Moreover, CAPT users are
also more likely to practice when and where it is convenient (Felps et al.,
2009).

Some of the technologies incorporate Automatic Speech Recognition
(ASR) (e.g., FLUENCY (Eskenazi and Hansma 1998), ISLE (Menzel et al.,
2000), and Talk to Me (Auralog 2002); these products are able to pro-
vide users with objective and consistent feedback (Felps et al., 2009).
This type of pronunciation training software offers students individ-
ual access to practically unlimited and realistic target language input
through different channels and provides individualized feedback auto-
matically (Neri et al., 2002).

In spite of its advantages, the CAPT technology remains controversial
for several reasons (Pennington 1999). Neri et al. (2002) point out that
many commercial products have ignored the pedagogical value of tech-
nological tools for the sake of novelty of them. For instance, a product
may provide a display of the learners’ utterance (e.g., a speech wave-
form) against that from a native speaker (Felps et al., 2009). These vi-
sualizations are not only difficult to interpret for non-specialists but are
also misleading: two utterances can have different acoustic representa-
tions despite having been pronounced correctly (Felps et al., 2009). An-
other issue would be the limitations of ASR technology when used for
diagnosing pronunciation errors and evaluating pronunciation quality
(Neri et al., 2003). The inherent variability of foreign-accented speech
makes CAPT a challenging domain for ASR. Felps et al. (2009) pointed
out that ASR errors frustrate and mislead the learner, and also under-
mine their trust in the CAPT tool (Levy 1997; Wachowicz and Scott
1999).

Not only has CAPT faced some pedagogical and technologi-
cal difficulties, there is also the issue of instructor preparedness.
Levis (2007) observed that, pedagogically, a significant gap often exists
between CAPT applications and goals supported by current pronunci-
ation theory and pedagogy, such that CAPT applications may actually
be traditional, drill-oriented pedagogy in disguise. Although researchers
have strongly advocated that pedagogy should be based on empirical

I However, the auditory-visual condition did not differ significantly from
auditory-only when the introductory part of the visual feedback with a brief
written explanation of the most important differences between the sentence
melodies of Dutch and English was presented before the start of the training.
This suggests that the theoretical explanation — with schematic drawings - con-
tributed more to the students’ learning than the visual feedback per se (De
Bot 1982; Van Heuven 1983).
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findings (e.g., Derwing and Munro 2005), such a grounding is not of-
ten seen in CAPT application tools. Moreover, application tools that are
imbedded in theory (e.g., Streaming Speech) are far and few between
(Levis 2007). Technological tools are often not grounded in theoretical
elaboration of pronunciation teaching (Pennington 1999), nor do they
provide assessment tools to measure improvement of the users.

Levis (2007) observes that CAPT tools often suffer from technologi-
cal difficulties in giving learners adequate, accurate feedback and from
an inability to provide accurate and automatic diagnosis of pronunci-
ation errors. Moreover, most instructors are not proficient enough to
make effective use of applications because of both a lack of training
in pronunciation teaching and in the use of technology (Levis 2007).
Neri et al. (2002) maintain that CAPT applications can be effective if the
designers of CAPT tools emphasize the appropriate pedagogical goals for
the job they need to do. Neri et al. (2002) suggested two crucial reasons
why CAPT principles should be developed. First, CAPT applications do
not show any evidence of such principles, and second, existing CAPT
principles often do not appear to have been formulated with pronunci-
ation in mind. Generally, pronunciation teaching is subject to two over-
lapping foci, i.e. accuracy and intelligibility (Levis 2005). Intelligibility
refers to that quality of a speaker or a spoken utterance that enables
listeners to recognize the linguistic units (such as words) in the order
in which the speaker produced them. Comprehensibility, on the other
hand, refers to whether listeners understand the message communicated
by a speaker (Munro and Derwing 1999). Accuracy orientation in pro-
nunciation was the assumption that all possible vowel and consonant
sounds in the target language should be learnt. For most adult language
learners such accuracy is not possible and in some cases it frustrates
adult EFL learners (Munro and Derwing 2006).

3. Main aim and research question

In our research we study the relative contribution of computer as-
sisted prosody training (CAPT) vs. instructor based prosody teaching
(IBPT) to developing speaking skills by interpreter trainees. The par-
ticipants in the research, students of interpreting and translation, are
native speakers of Farsi (New Persian) who have learnt English as a
foreign language. Given that interpreter training curricula should use
the most effective methods for teaching prosody, as part of developing
the students’ speaking skills, it is important to know whether training
time is better spent on CAPT than on human instruction. The results of
the present study may guide the next generation of interpreter training
programs.

Concretely we asked the following research question: Which one of
two methods of prosody training yields better English speaking skills for Farsi-
English interpreter trainees given the same amount of training time: CAPT or
IBPT?

At this stage we prefer not to suggest specific hypotheses as to which
of these methods will be more effective. This will depend on the working
languages, the expectations the students have about the technological
tools in different countries and the proficiency of instructors in faithfully
observing the rules and guidelines of the specific method of instruction
when teaching prosodic features.

4. Method
4.1. Participants

A total of 48 interpreter trainees were chosen randomly to participate
in this study. All participants were undergraduate students at University
of Applied Science in Tehran, Iran. None had studied or lived abroad
at that point in their training. They were randomly divided into three
classes of 16 students (8 male and 8 female students per group). The
participants were native speakers of Farsi within an age range of 19-
23 years. Assignment to groups was done on a random basis but care
was taken to ascertain that the English proficiency level in each group
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was the same on average. Participants were matched post hoc in the
criterion of English proficiency at the start of the experiment. Distribu-
tion between genders was perfectly equal. All participants qualified for
the entrance exam for the translation & interpreting department, which
means that the population we aim at is very homogenous.

They participated in all sessions of the training program. Ethical ap-
proval to involve these participants in the experiments was obtained.
All the participants agreed to take part in the research project (informed
consent).

4.2. Materials

In this study, we made use of a Farsi edition (the version specifically
designed for Persian EFL learners of English based on the differences
between Persian and English phonological/prosodic features) of the Ac-
cent Master software (Bo and Bo 2005). This software has advanced
lessons which focus on English prosody training (such as word stress,
sentence stress, intonation) and different activities based on these pro-
nunciation features. This program has special features such as videos
of an authentic American speaker, a visual comparison of the melody
(also called pitch trace) of model utterance and the student’s imitation,
which enables the learners to see their output in comparison to those
of the model speakers, and video instructions for advanced lessons. The
pitch traces give the students quick and objective feedback. Sentences
for training purposes were selected such that they (a) contained famil-
iar vocabulary only (as determined by examining instruction materi-
als), (b) had functional value for interpreter trainees, (c) embodied sev-
eral exemplars within familiar semantic domains such as food, student
life, travel, etc., (d) were relatively short so to facilitate retrieval from
short-term memory, and (e) were structurally varied (e.g. statements
and questions). Accent Master comes in 21 different versions, each tar-
geting users with a specific native-language background, such as Ara-
bic, German, Korean, Polish, and so on. Accent Master embraces a con-
trastive approach to pronunciation teaching: it pays special attention to
those sound structures in the target language (American English) that
would create a problem for learners. Which sound structures these are
depends in the learner’s native language. For Farsi learners of English
syllable structure (consonant clusters) and the tense-lax contrast in the
English vowels are a special problem. Getting the word stress on the
right syllable is another aspect that is predictably problematic for Farsi
learners of English. These points are specifically addressed in the Farsi
module.

4.3. Procedure

At the beginning of the program all the participants took a pretest
(see below for details) of English speaking skills so that their basic level
of speaking skills could be assessed before they received any type of
training. Three experts (age range of judges 36-46 years) independently
evaluated each interpreter trainee’s speaking skills through conducting a
systematic interview both for pretest and the posttest. Two of the judges
had studied abroad (received their PhD out of Iran, one in UK and one
in the Netherlands). The third judge had acquired his expertise exclu-
sively in Iran. Selection of the judges was based on their first language
(i.e. Farsi), professional and academic background, as well as their will-
ingness and availability to participate. The judges were experienced in-
structors in interpreting studies.

The control group received routine exercises, asking them to listen to
authentic audio tracks in English (speakers had American accents) and
to speak about the issues brought up in the audio tracks (such as poli-
tics, social issues and scientific findings) (see appendix 4 for a sample
training program). The instructor-based prosody teaching group spent
less time on these tasks; during the remaining time slot they received
awareness training of English prosody in the form of theoretical expla-
nation (see Yenkimaleki 2017a for a detailed description of the train-
ing program and appendix 2 in the present paper for a sample training
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Table 1
Four evaluation criteria used
in the quality judgment of

speaking skills. Maximum
scores add up to 20.
Rating criteria Scores
Comprehensibility 0.5
Accentedness 0.5
Word stress 0..5
Sentence stress 0.5

program) by the instructor and practical exercises (listening to audio
tracks which exemplified the role of word stress, rhythm, sentence stress
and intonation in changing meaning in English) for 20 min during each
training session. The exercises were chosen in such a way that the inter-
preter trainees would become aware of the importance of stress at the
word and sentence level in perception and production of messages (first
noticing the differences and then practicing the English forms to make
the production skill automatic).

The CAPT group received prosody training through the Accent Mas-
ter software for 20 min during each training session. The participants
took part in the program for 12 sessions (60 min per session) during four
weeks, i.e. 12 h in all (see Appendix 3 for a sample training program).

Following the last training session all interpreter trainees took the
posttest. Both pretest and posttest consisted of interviews that were run
systematically by three lecturers (see above). The questions were de-
scriptive in nature so that world knowledge of the students would not
be involved in answering the questions, e.g., Describe the campus of the
University. The same questions were asked to all the participants (stu-
dents were in different rooms and they could not communicate with
each other about the questions). The questions in the pretest and posttest
were different to rule out repetition effects. The ten questions for pretest
and posttest of the study had been agreed on by the three raters before
the start of the program. Five questions (out of ten questions) were ran-
domly chosen for the pretest and five questions for the posttest. The in-
terviewers used a speaking assessment sheet which addressed four com-
ponents: comprehensibility, accentedness, correct use of word stress and
correct use of sentence stress. The raters expressed their judgements on
four scales (comprehensibility, accentedness, word stress and sentence
stress), with each scale receiving a score between 0 and 5, which added
up to a maximum of 20 points, as illustrated in Table 1.The same raters
evaluated the speaking skills of interpreter trainees both for pretest and
posttest. Excluding the first author, the raters did not know that the sec-
ond rating served as a posttest. The other two raters had not been the
students’ instructors.

5. Results

The three expert raters were in excellent agreement in their judg-
ments of the speaking skills of the 48 participants in the pretest and
posttest. Cronbach’s alpha computed on the overall scores given by the
raters was as high as 0.912, while the coefficient never dropped below
0.904 when one rater was left out. On the strength of this finding all fur-
ther analyses of the pretest and posttest scores were done on the ratings
after averaging over the three experts.

Table 2 shows the scores obtained by the interpreter trainees on the
pretest and posttest. These scores are the sum of the rating components
defined in Table 1. The scores range theoretically between 0 and 20.
The individual trainees’ scores range between 11.8 and 19.2. The dif-
ferences in scores on the pretest between three groups are very small
and statistically insignificant, F(2, 45) < 1. At the start of the interven-
tion, therefore, we may safely assume that the three groups were equal
in their overall speaking skills. At the end of the intervention, however,
the scores on the posttest differed substantially, depending on the group,
i.e. on the type of instruction and training the participants had received.
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Fig. 1. Overall scores on pretest and posttest obtained by control group and
experimental groups (computer assisted prosody training CAPT and instructor
based prosody teaching IBPT).

The correlation between the individual pretest and posttest scores
across all 48 participants was r=0.938 (p < .001). Given this high cor-
relation we decided to evaluate the statistical significance of the dif-
ferences in posttest scores between the three participant groups by a re-
peated measures oneway analysis of variance (RM-ANOVA) after match-
ing the participants in the three groups on the basis of their pretest
scores. Degrees of freedom were Huyhn-Feldt corrected whenever the
assumption of sphericity was violated. The RM-ANOVA revealed a sig-
nificant effect of group, F(2, 45)=4.92 (p=.031, pr® =0.734).2 If the
training should be beneficial, we expect the experimental groups to out-
perform the control group in the posttest.

The overall scores obtained in the posttest were roughly the same as
those obtained in the pretest for the control group. In fact, the mean
score obtained by the control group had improved 0.14 of a point,
while the instructor prosody teaching group had gained 1.91 points. The
second experimental group, with computer assisted prosody training
(CAPT), obtained a score of 17.11 points, which is a gain of 2.6 points
improvement vis-a-vis the pretest. The effect of group on the posttest
scores was statistically significant by the RM-ANOVA F(2, 45)=30.63
(p < .001). Bonferroni corrected post-hoc analyses, however, revealed
that the IBPT and the CAPT groups differed significantly from the con-
trol group but not from each other. These effects and interactions are
visually summarized in Fig. 1.

Table 3 shows the results of posttest scores for each rating scale sepa-
rately. These scores are broken down by the three groups of participants,
i.e. control, instructor based prosody teaching (IBPT), computer assisted
prosody training (CAPT).

The differences between the three groups of participants were tested
by a series of oneway RM-ANOVAs with the same design as the analysis
if of the overall posttest scores (see above). In terms of comprehensibility
and accentedness, the CAPT group did better than the IBPT group, which
in turn outperformed the control group. On the component scales of
word stress and sentence stress, IBPT group did better than the CAPT
group but the advantage of the IBPT group over the CAPT group is not

2 In the specification of the degrees of freedom associated with the effect (df1)
and error term (df2), however, we report the uncorrected integer values as in
‘F(2, 45)’.



M. Yenkimaleki and V.J. van Heuven
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Overall quality rating of speaking skills in the pretest and posttest (on a scale between 0 and 20). Mean ratings and SD are listed for participants in

control group and two experimental groups.

Group Pretest Posttest
Compr. Accent. Word stress Sentence stress Total score Compr. Accent. Word stress Sentence stress Total score

Control ~ Mean 3.73 3.60 3.40 3.56 14.31 3.73 3.54 3.63 3.60 14.56

SD 0.67 0.54 0.57 0.59 2.26 0.67 0.56 0.54 0.57 2.23
IBPT Mean 3.88 3.81 3.58 3.58 14.86 3.98 4.05 4.32 4.35 16.77

SD 0.60 0.64 0.53 0.49 2.19 0.65 0.66 0.46 0.46 2.08
CAPT Mean 3.64 3.62 3.52 3.57 14.35 4.40 4.31 4.23 4.16 17.11

SD 0.61 0.58 0.55 0.50 2.19 0.36 0.45 0.42 0.45 1.65

Table 3

Components of posttest scores of speaking skills, as well as overall posttest scores (‘Total’), obtained
by three groups of participants. F-ratio, probability p and effect size (py?) and the results of Bonferroni
post-hoc comparisons are specified. Groups are in ascending order of judged quality; pairs within

curly brackets do not differ significantly.

Rating scale Contr IBPT CAPT  F(2,45) p pr? Bonferroni

Comprehensibility 3.73 3.98 4.40 5.33 .008 .343 {Con, IBPT} < CAPT
Accentedness 3.54 4.05 4.31 7.59 .001 .322 Con < IBPT < CAPT
Word stress 3.63 4.32 4.23 9.99 < 0.001 228 Con < {CAPT, IBPT}
Sentence stress 3.60 4.35 4.16 9.58 < 0.000 .249 Con < {CAPT, IBPT}
Total 14.50 16.70 17.10 32.49 .009 1.14 Con < IBPT < CAPT

significant. Overall, the CAPT group and IBPT group did significantly
better than the control group; the advantage of CAPT group over IBPT
group is not significant.>

6. Discussion

The results show that, first of all, both computer assisted prosody
training and instructor based prosody teaching have a positive effect
on the students’ speaking skills. Secondly, computer assisted prosody
training yields significantly better speaking skills than devoting the same
amount of time to prosody teaching by the instructor.

Prosodic cues are among the first utilized by children to boot-
strap their language acquisition (Wanner and Gleitman 1982; Whalley
and Hansen 2006). Sensitivity to the prosodic properties of speech ex-
plains infants’ preferences for infant-directed speech with exaggerated
prosodic features (Werker et al., 1994). Prosodic cues facilitate language
acquisition by helping segment speech into words, phrases, or sylla-
bles, informing syntactic structure, and emphasizing content words and
salient information (Whalley and Hansen 2006). These advantages could
be extended to adult foreign language learning. The larger gain booked
by the experimental groups over the control group in this study can be
used to support Whalley and Hansen’s claim about the importance of
prosody for language learning.

Several studies confirm that learners enjoy using technology in for-
eign language learning and that they prefer using technology over more
traditional methods and materials (e.g. Golonka et al., 2014). Technol-
ogy makes learners be more engaged in the process of learning, and have
a more positive attitude towards learning. Moreover, students perceive
the use of computers as an innovative and attractive learning method
(Casado and Garcia 2000). This difference in attitude might at least par-
tially explain the better performance of interpreter trainees who had
computer assisted prosody training (CAPT) in this study. In the absence
of any formal debriefing data this explanation must remain speculative.

CAPT can reduce learner anxiety by providing a non-judgmental,
independent learning environment (Kongrith and Maddux 2005). On-
line audio and visual multimedia resources can promote interest and

3 An alternative analysis, based on the individual gain of each participant
obtained between pretest and posttest, was also performed. The gains (difference
scores) can be tested by a oneway ANOVA for uncorrelated samples. The effects
obtained were slightly larger (for all scales) than those of the RM-ANOVA on
just the posttest, but qualitatively the same.
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motivation in foreign languages. For example, video clips that combine
text, image, and music are teaching materials that can stimulate stu-
dents’ emotional and cognitive areas in the process of learning. Parks
et al. (2001) argued that students who received a CAPT and project-
based language course expressed higher motivation and attitudes to-
wards learning foreign language than students of other classes who were
either taught via projects only (or were aided by information and com-
munication technology tools or used none of these). Online learners may
develop improved attitudes toward the second language and its culture
(Kongrith and Maddux 2005). In particular, CAPT enables learners to
connect to other cultures effectively when visiting and experiencing the
culture of another country is not possible. These factors could be other
reasons of why CAPT contributed a lot in developing speaking skills for
Farsi-English interpreter trainees in this study.

Speech processing software such as Praat, a free and readily avail-
able open-source piece of software, can assist language learners by gen-
erating a visual representation of the students’ utterance on a computer
screen for comparison with a similar representation of a native model
utterance. The software does this by recording sound samples and draw-
ing, among other things, the visual pitch contour of the utterances. To
facilitate the use of visual feedback on various aspects of pronunciation,
such as the realisation of vowels, consonants, and speech melodies, end-
user friendly scripts (streamlined and automated routines) can be pro-
grammed in Praat by experts and used in the classroom by end users
(both teachers and students) requiring no special computer skills. Such
scripts can be used to teach prosodic features, such as intonation. Scripts
are also available that evaluate English learners’ pronunciation (i.e. ex-
press a performance score based on the difference between the native
model and the student’s approximation of it), measure improvement
over time, and to pinpoint each individual student’s problems efficiently
(e.g. Le and Brook 2011). It would be an agenda for future to investigate
systematically the usage of software for (visual) feedback in developing
speaking skills for interpreter trainees. Future research also can move to-
wards blended teaching of prosody, in which instructors teach explicitly
the theoretical issues of prosody and ask the students to do the exercises
and assignments practically by using computers out of the class.

7. Conclusion

This study investigated the effect of computer assisted prosody train-
ing (CAPT) vs. instructor based prosody teaching on developing speak-
ing skills by interpreter trainees. The results showed that the teaching of
prosody had a significant positive effect on the enhancement of speaking
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skills. The results also revealed that prosody training through CAPT im-
proves speaking skills of interpreter trainees more than instructor based
prosody teaching. The findings are in line with Lambacher (1999), Neri
et al. (2006), Wang & Munro (2004), who maintained that CAPT can
be both effective and flexible in addressing pronunciation instruction.
This finding also supports Cutler et al. (1997) who suggested that the
prosodic structure of an utterance plays a major role in speech percep-
tion. We suggest that in the given circumstances where only limited cur-
ricular time is available for instruction and practice, a wise educational
choice would be to lend priority to computer assisted prosody training
and practice of prosodic features of the target language in developing
speaking skills. It makes eminent sense, therefore, that knowledge (or
awareness) of the prosodic features of working languages makes a fun-
damental contribution to developing speaking skills.

But, this does not mean that instructor based prosody teaching
should be abandoned in developing speaking skills. Our results do show
a significant contribution of instructor based prosody teaching to the
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development of speaking skills. In some academic settings CAPT appli-
cation tools suffer from difficulties in giving learners adequate, accurate
feedback. CAPT systems have shown, on some occasions, an inability to
provide accurate and automatic diagnosis of pronunciation errors. More-
over, some instructors are not able to make effective use of applications
because of both a lack of training in pronunciation and in the use of
technology.

The pedagogical implications of the present study could be applied
to interpreter training programs. The learners’ first language should be
taken into account in the curriculum of interpreter training by policy
makers (if source and target language differ prosodically, then, then
learners should have prosody training). The current instructors in differ-
ent academic settings for interpreter training should update their knowl-
edge of the importance of prosodic features for speech communication
and of the advantages of CAPT application tools in prosody training.

Appendix 1. Individual scores and ratings

Group Partic.nr. Pretest Posttest
Compr. Accent Word stress Sentence stress Total score Compr. Accent Word stress Sentence stress Total score

Control 1 4.70 4.30 4.50 4.50 18.00 4.80 4.40 4.50 4.60 18.30
Control 2 4.80 4.00 4.40 4.30 17.50 4.80 4.00 4.20 4.20 17.20
Control 3 4.40 4.20 4.20 4.20 17.00 4.40 4.20 4.30 4.10 17.00
Control 4 4.50 4.00 4.10 4.00 16.60 4.50 4.10 4.10 4.10 16.80
Control 5 4.20 4.10 3.60 4.10 16.00 4.20 4.00 4.20 4.00 16.40
Control 6 4.20 4.00 3.50 3.90 15.60 4.00 4.00 4.10 3.90 16.00
Control 7 4.00 4.30 3.00 4.00 15.30 4.00 4.30 3.70 4.00 16.00
Control 8 3.90 4.00 3.10 4.00 15.00 3.90 3.00 3.10 4.00 15.00
Control 9 3.50 3.40 3.00 3.10 13.00 3.50 3.30 3.70 3.50 14.00
Control 10 3.30 3.10 3.00 3.00 12.40 3.30 3.10 3.60 3.00 13.00
Control 11 3.10 3.00 3.20 3.00 12.30 3.10 3.00 3.20 3.20 12.50
Control 12 3.30 3.00 3.00 2.90 12.20 3.30 3.00 3.10 3.00 12.40
Control 13 3.10 3.20 3.00 2.90 12.20 3.00 3.20 3.10 3.00 12.30
Control 14 3.00 3.10 2.80 3.20 12.10 3.10 3.10 2.90 3.10 12.20
Control 15 2.80 3.20 3.00 3.00 12.00 2.80 3.20 3.30 2.70 12.00
Control 16 3.00 2.80 3.00 3.00 11.80 3.00 2.80 3.00 3.20 12.00

Mean 3.73 3.60 3.40 3.56 14.31 3.73 3.54 3.63 3.60 14.45
IBPT 1 4.80 4.70 4.20 4.20 17.90 4.80 4.70 4.80 4.70 19.00
IBPT 2 4.60 4.80 4.30 4.10 17.80 4.80 4.90 4.70 4.60 19.00
IBPT 3 4.80 4.50 4.20 4.00 17.50 4.80 4.70 4.60 4.80 18.90
IBPT 4 4.40 4.40 4.00 4.00 16.80 4.70 4.90 4.70 4.50 18.80
IBPT 5 4.60 4.00 4.00 4.00 16.60 4.20 4.70 4.70 4.80 18.40
IBPT 6 4.00 4.40 3.80 3.80 16.00 4.40 4.50 4.50 4.60 18.00
IBPT 7 4.00 4.10 3.90 4.00 16.00 4.50 3.90 4.70 4.70 17.80
IBPT 8 3.90 4.00 4.00 3.90 15.80 4.30 4.60 4.40 4.30 17.60
IBPT 9 3.80 3.90 3.50 3.80 15.00 4.00 4.00 4.70 4.60 17.30
IBPT 10 3.50 3.60 3.40 3.50 14.00 3.60 3.40 4.30 4.70 17.00
IBPT 11 3.30 3.00 3.40 3.30 13.00 3.50 4.00 4.50 4.60 16.60
IBPT 12 3.00 3.20 3.20 3.20 12.60 3.50 3.50 4.00 4.00 15.00
IBPT 13 3.60 3.00 3.00 3.00 12.60 3.20 3.30 4.00 3.50 14.00
IBPT 14 3.20 3.20 2.90 3.00 12.30 3.10 3.20 3.70 4.00 14.00
IBPT 15 3.20 3.20 2.80 2.80 12.00 3.20 3.30 3.50 4.00 14.00
IBPT 16 3.50 3.00 2.70 2.80 12.00 3.10 3.20 3.40 3.30 13.00

Mean 3.88 3.81 3.58 3.58 14.86 3.98 4.05 4.32 4.35 16.77
CAPT 1 4.50 4.50 4.30 4.30 17.60 4.90 4.80 4.80 4.70 19.20
CAPT 2 4.60 4.00 4.40 4.00 17.00 4.80 4.90 4.70 4.60 19.00
CAPT 3 4.30 4.20 4.40 4.10 17.00 4.80 4.70 4.70 4.60 18.80
CAPT 4 4.20 4.30 4.10 4.40 17.00 4.70 4.80 4.60 4.50 18.60
CAPT 5 4.20 4.40 4.20 4.00 16.80 4.70 4.70 4.50 4.50 18.40
CAPT 6 4.00 4.00 3.30 3.70 15.00 4.70 4.50 4.50 4.30 18.00
CAPT 7 4.00 3.80 3.40 3.80 15.00 4.60 4.70 4.30 4.40 18.00
CAPT 8 3.90 3.80 3.50 3.80 15.00 4.50 4.40 4.40 4.30 17.60
CAPT 9 3.40 3.70 3.30 3.60 14.00 4.50 4.20 4.30 4.40 17.40
CAPT 10 3.00 3.10 3.10 3.30 12.50 4.30 4.40 4.20 4.10 17.00
CAPT 11 3.20 3.10 3.00 3.00 12.30 4.20 4.30 4.10 4.20 16.80
CAPT 12 3.00 3.20 3.10 3.00 12.30 4.00 3.70 4.20 4.10 16.00
CAPT 13 3.00 3.00 3.20 3.00 12.20 4.00 3.90 3.90 3.80 15.60
CAPT 14 3.00 3.20 2.80 3.00 12.00 4.00 3.70 3.60 3.70 15.00
CAPT 15 3.00 3.00 3.10 3.10 12.00 3.90 3.70 3.60 3.30 14.50
CAPT 16 3.00 2.70 3.20 3.10 12.00 3.80 3.60 3.40 3.20 14.00

Mean 3.64 3.62 3.52 3.57 14.35 4.40 4.31 4.23 4.16 17.11
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Appendix 2. One sample of instructor (I.) based prosody teaching (IBPT) training program

Time

Opening

Monitor/Feedback

5 mins.

30 mins.

20 mins.

5 mins.

Greetings with the students. Asking some question based on previous
discussions to get feedback to see how things are going with the program
Activities
Playing audio tracks and asking students to talk about their contents.
Proposing a situation and asking students to discuss the issues in pairs.
Concluding a pair work activity (students discussed a controversial issue
and one of them stated the result of their discussion) .
Role plays.
Short speeches by students.
Observation activities: students observe something and present their
observation to class.
Prosody awareness training
Prosodic theory: 1. explained to the students that change of stress in
English would result in different interpretations.
Prosodic practice:
Marking syllables: I. played a list of words and had learners count
syllables and mark which syllables were stressed. Examples:
Words: deport, demarcation, campsite, cardiologist, carnival, catastrophe,
cavalry, champion, charger, cheery, chowder.
Sentences: 1. asked learners to mark pauses, sentence stresses, linking
phenomena, and intonation changes; practice these reading aloud.
Examples: The increased pressure within the muscle compresses nerves and
blood vessels. The players had swelling in their triceps. I was just kind of
shocked this was happening to us. The students said they did not take any
body building supplements. We believe it was a strenuous workout, but we
don’t believe it was excessive. That’s used so commonly by athletes of all ages.
Homework
Observe the campus today, write a brief summary and present it to class.

1. moved around the class and helped students when needed.

1. asked students to mark the syllables on work sheet and
hand in for assessment. I asked some students to read the
words/ sentences aloud again to see how much in practice
they were able to produce the correct stress patterns of
words and sentences.

I. instructed the students to do this observation outside the
classroom and present it to the class the next session.
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Appendix 3. One sample training program for CAPT group

Speech Communication 107 (2019) 48-57

Time | Opening Monitor/Feedback
5 Greetings with the students. Asking some question based on previous discussions to get
mins. | feedback to see how things are going with the program
Activities
30 Playing audio tracks and asking students to talk about their contents. Proposing a situation and I. moved around the
mins. | asking students to discuss the issues in pairs. class and helped the
Concluding a pair work activity (students discussed a controversial issue and one of them stated | students when
the result of their discussion) . needed.
Role plays.
Short speeches by students.
Observation activities: students observe something and present their observation to class.

20 The Figure below is a screenshot of the prosody training part of the program, e.g. word stress, Students were asked
mins. | sentence stress and different activities based on these pronunciation features. Some examples: to do these exercises
Words: PHOtograph, phoTOGraphy, communiCAtion, imPORtant, for prosody

Sentences: 1. If we underSTAND each other, that’s communiCAtion. What DIFFerence does awareness in
it make? 2. English words are DIFFICULT / because the PRONUNCIATION / is sometimes laboratory by
different from the SPELLING. 3. I didn’t take the TEST yesterday. 4. [ didn’t take the test themselves. They
yesterday. had a choice to
practice and repeat
s Aot Mesie e L on specific exercises.
I. moved around the
é&cﬁgﬁctlmMogasdeth Advanced Lessons laboratory and
WORD STRESS monitored the
Master the 3 skills - iE “”N Su.lden.t s in working
vital for fluent English. @ -~ with different tasl.(s
L - 7 and helped them in
o —— Videa nstruction Audio Examples Pracice
case they asked
LINKING (SENTENCE FLOW) some questions.
m {) |
Video Instruction Audio Examples Practice
INTONATION
: {Ea %
TR Au:géxsmp\ss
Homework
5 Observe the campus today, write a brief summary and present it to class. L. instructed the
mins. students to do this
observation outside
the classroom and
present it to the class
at the next session.
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Appendix 4. One sample training program for control group

Speech Communication 107 (2019) 48-57

Time Opening

Monitor/Feedback

5 mins.

Activities
50 mins.

Playing audio tracks and asking students to talk about their contents. Proposing a

situation and asking students to discuss the issues in pairs.
Concluding a pair work activity (students discussed a controversial issue and one

of them stated the result of their discussion).
Role plays.
Short speeches by students.

Greetings with the students. Asking some question based on previous discussions to
get feedback to see how things are going with the program

1. moved around the class and helped the students
when needed.

Observation activities: students observe something and present their observation

to class.
Homework
5 mins.

Observe the campus today, write a brief summary and present it to class.

1. instructed the students to do this observation
outside the classroom and present it to the class
at the next session.

Supplementary material

Supplementary material associated with this article can be found, in
the online version, at doi:10.1016/j.specom.2019.01.006.
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