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Overall aim

The aim of the study is to examine
the robustness of phonetic training 
effects on the perception of non-native 
speech.



Background
TRAINING NON-NATIVE SPEECH PERCEPTION



Training non-native speech perception
Listening to a non-native language is difficult,
esp. for L2 contrasts which do not occur in the L1.

Productive research line on the impact of phonetic training.
Generally: positive results

§ See Williams and 
Escudero 2014 for an 
overview.

§ See Lee et al. 2015 and 
Sakai and Moorman 
2018 for overviews

Frequently used framework:
High Variability Phonetic Training

§ See Thomson 2018 for 
an overview



High Variability Phonetic Training (HVPT)
§ Developed by Logan, Lively & Pisoni (1991)

§ TRAINING: 
§ Exposure to auditory stimuli
§ Multiple talkers
§ Multiple contexts

Auditory exposure can be combined with:
§ metalinguistic information
§ articulatory-based instruction

§ IDEA BEHIND HVPT: Variability in the realization of a particular phoneme will help the 
learner to build a more robust phonological category.



Robustness of training effects
§ Most studies using HVPT report positive effects (see Thomson, 2018).

BUT: How robust are these effects?

§ Dimensions of robustness

1) Generalizability of training effects to novel tokens and novel talkers

2) Retention : duration of the impact of training

3) Effect of training in non-optimal listening conditions (e.g. background noise)



Generalizability and long-term benefits 
of training
Results from previous studies:

HVPT can lead to changes in listeners' perception, which can be generalized to novel tokens and talkers 
and which are long-lasting.

Examples:

§ Bradlow et al. (1997): gains in identification of L2 English /r/-/l/ by L1 Japanese listeners in the post-test 
and generalization test.

§ Pisoni, Lively & Logan (1994): gains in identification of L2 English /r/-/l/ by L1 Japanese listeners in the 
post-test and a decrease of only 2% in delayed posttest after three months.

§ Rato (2014): gains in identification of L2 English vowels by L1 European Portuguese listeners in the 
post-test and generalization test as well as delayed posttest after two months.



Perception in non-optimal conditions
Results from previous studies:

Non-native listeners have difficulty with speech recognition when noise has been added to the signal
(see the special issue edited by Garcia-Lecumberri, Cook and Cutler 2010).

§ Lengeris & Nicolaidis (2015):

§ Training L1 Greek listeners on L2 English consonants

§ Stimuli presented in quiet or in noise during pretest and posttest

§ Results:
§ Training effect in noise and in quiet.
§ Performance was lower in noise than in quiet.



Moderating variables in instruction
Language learning difficulty
= a series of moderating variables influencing the effectiveness of any instructional treatment
(Housen & Simoens, 2016)

§ Learner-related difficulty: instruction will have more impact on some learners than on others.

§ Determined by the language learner's capacities and abilities, related to a.o. age of learning, 
motivation and learning style.

§ Feature-related difficulty: instruction will have more impact for some language features than for others

§ Determined by markedness, frequency in the input, but also by L1-L2 correspondences.



The present study
TRAINING FRENCH-SPEAKING LEARNERS ON DUTCH VOWELS



Setting

§ Set in Belgium
§ French is the official language in Wallonia.
§ Dutch is the official language in Flanders.

§ Most Walloons do not speak or hear Dutch on a daily basis.

Dutch is taught as a foreign language in secondary and tertiary education in Wallonia.



Research questions
RQ1: How robust are HVPT effects on the perception of Dutch contrasts for French-speaking learners of 
Dutch in Belgium?

§ RQ1a: Do HVPT training effects extend to novel stimuli and novel talkers?

§ RQ1b: Is there long-term retention of HVPT training on perceptual identification?

§ RQ1c: Do training effects of HVPT in quiet extend to non-optimal listening conditions?

RQ2: To what extent is the robustness of HVPT moderated by learner-related factors (learner profile)?

RQ3: To what extent is the robustness of HVPT moderated by the type of language feature?



Methodology



Participants
48 participants - French speakers, no Dutch as L1, no hearing problems 

27 secondary school pupils 
§ French-speaking school in the French-

speaking part of Belgium, general education 

§ 4th, 5th, 6th year of secondary education

§ Follow a class of Dutch langage

§ A2 entry requirement 

§ 4h Dutch classes/ week

21 university students
§ UCLouvain, French-speaking university in the French-speaking 

part of Belgium

§ 1st or 2nd year students 

§ enrolled in a Dutch proficiency course

§ B1 entry requirement
§ Compulsory class (Linguistics and Literature) or optional (e.g.

in law)

§ Minimum of 9h of Dutch-spoken classes / week,



• 4h Dutch/ week 
• A2 entry requirement
• Not frequently extracurricular activities 
in Dutch

Between B2 and C2

Dialang-level
(listening comprehension) 

Secondary pupils

Between A1 and B1 (C1 for one pupil)

University students 

• 9 hours of Dutch / week
• B1 entry requirement
• Watch Dutch films or television more 

often (at least once a week). 

Motivation is often low (Mettewie 2015) Have chosen to study Dutch as a major 
or minor at university

Exposure to Dutch

Motivation

A contrasted Dutch learning experience

Participants



Materials
Five target contrasts including

◦ 5 vowels /i/ vs /ɪ/     /ɑ/ vs /a:/   /ə/ vs ø  
◦ 3 consonants    /x/ vs /k/ /h/ vs ø

Difficult for French speakers because
◦ the contrast does not exist /i/ vs /ɪ/  - /ɑ/ vs /a:/  - /x/ vs /k/ Vis/vies – man/maan – lag/lak
◦ no direct counterpart in French /h/ Hals/ als
◦ often not produced in French /ə/ vs ø hij werkt-hij werkte

Monosyllabic Dutch minimal pairs for each contrast
• pretest & training: 8 minimal pairs 
• posttest: 4 minimal pairs of the pretest + 4 new minimal pairs

o Recorded by 6 native speakers of Dutch, living in Flanders, linguists at the Ghent University (Age: 30-62)
2 speakers: stimuli online for the posttest

o Read the list of stimuli in the phrase “I have X gezegd” (“I said X”)



Procedure
General information & selection
Consent form, background questionnaire, dialang (listening comprehension)

Pretest Training
5 sessions 

(interval of 3-4 days)

Posttest
3-4 days after training 

Delayed posttest
1 month after posttest1

Training 
group 
(N=27)

Control 
group 
(N=21)

Pretest Posttest Delayed posttest
1 month after posttest 1



Procedure
Pretest

Training

Posttest 1

Delayed
posttest

Auditory forces choice identification task

320 stimuli

- Short training phase (/y/ vs /u/)

- Part 1: 160 stim. without noise 

- Part 2: 160 stim. with noise (SNR0, SNR8)

- Each target feature 16x, produced by 4 native speakers



Procedure
Pretest

Training

Posttest 1

Delayed
posttest

5 Sessions (interval of 3-4 days)

1. Vowels /ɪ/-/i/  &  /ɑ/-/a/ 

2. Consonants  /x/-/k/  - /h/- ø 

3. /ə/- ø 

Repetition vowels

4. Repetition consonants & repetition /ə/- ø 

5. Repetition of all five target contrasts 



Procedure
Pretest

Training

Posttest 1

Delayed
posttest

7 parts in each training session

1. Introduction:
one minimal pair (auditory input)
2. Auditory exposure:
five minimal pairs by different speakers with written words
3. Metalinguistic explanation
explanation on phonological nature of the contrast in
Dutch.
4. Contrastive information:
comparison with French and brief explanation of the
difficulty of the contrast.
5. Audiovisual input:
videos showing the lower part of the face of a speaker
(mouth/lip movements)
6. Articulatory information:
information on the articulatory setting
7. HVPT:
forced-choice identification task with feedback.



Procedure
Pretest

Training

Posttest 1

Delayed
posttest

Similar to pretest but with new stimuli and speakers
2 speakers used only for the posttests
For each contrast: 4 new minimal pairs of words + 4 minimal pairs of the pretest



Procedure
Pretest

Training

Posttest 1

Delayed
posttest

Similar to posttest 1



Research questions
RQ1: How robust are HVPT effects on the perception of Dutch contrasts for French-speaking learners of 
Dutch in Belgium?

§ RQ1a: Do HVPT training effects extend to novel tokens and novel talkers?

§ RQ1b: Is there long-term retention of HVPT training on perceptual identification?

§ RQ1c: Do training effects of HVPT in quiet extend to non-optimal listening conditions?

RQ2: To what extent is the robustness of HVPT moderated by learner-related factors (learner profile)?

RQ3: To what extent is the robustness of HVPT moderated by the type of language feature?



Results



Talker familiarity



Stimulus familiarity by learner profile



Stimulus familiarity by target contrast

* * *



Noise level by profile

* ** *



Noise level by target contrast

* *

*

* *

* *



Discussion & conclusion



Main findings
Varied effects of training along measures of robustness

§ Few differences between familiar and novel stimuli/talkers RQ1a

§ Significant effects often appear in both post-tests RQ1b

§ Great variability in terms of
§ Noise level RQ1c
§ Learner profile RQ2
§ Target contrast (cf. Rato, 2014) RQ3

Overall effects = limited



Limitations & suggestions
Data collection in times of Covid
§ Less control over data-collection environment
§ Technical issues

Target audience, meta-linguistic knowledge and motivation
§ Favouring university students? (cf. other HVPT studies)



Conclusion
Nuanced representation of the effects of HVPT 

§ Three robustness indicators

§ Two moderating variables

Development of pedagogical resources
§ Research-based and tailored to local educational context



hɑrtələk bədɑnkt voor 
uw aːndɑxt
(THANK YOU FOR YOUR ATTENTION!)



References
Aliaga-García, Cristina. & Joan C. Mora. 2009. Assessing the effects of phonetic training on L2 sound perception and production. In Michael A. Watkins, Andreia S. Rauber & 
Barbara O. Baptista (eds.), Recent Research in Second Language Phonetics/Phonology: Perception and Production, 2–31. Newcastle upon Tyne, UK: Cambridge Scholars 
Publishing. 

Alshangiti, Wafaa & Bronwen G. Evans. 2014. Investigating the domain-specificity of phonetic training for second-language learning: Comparing the effects of production and 
perception training on the acquisition of English vowels by Arabic learners of English. In: Fuchs, Susanne, Martine Grice, Anne Hermes, Leonardo Lancia & Doris Mücke. (Eds.), 
Proceedings of the 10th International Seminar on Speech Production Cologne, Germany, 5-8 May 2014. https://www.researchgate.net/publication/262635724. (accessed 09 
June 2021).

Anthony, Jason L. & David J. Francis. 2005. Development of Phonological Awareness. Current Directions in Psychological Science 14 (5). 255–259. 
https://doi.org/10.1111/j.0963-7214.2005.00376.x (accessed 14 June 2021).

Archibald, John. 2021. Ease and Difficulty in L2 Phonology: A Mini-Review. Frontiers in Communication 6 (18). 626529.

Best, Catherine. T. 1994. The emergence of native-language phonological influences in infants: A perceptual assimilation model. In Judith C. Goodman & Howard C. Nusbaum 
(eds.), The development of speech perception: The transition from speech sounds to spoken words, 167–224. Cambridge, MA: The MIT Press.

Best, Catherine. T. & Michael D. Tyler. 2007. Nonnative and second-language speech perception: Commonalities and complementarities. In Murray J. Munro & Ocke-Schwen
Bohn (eds.), Second language speech learning: The role of language experience in speech perception and production, 13–34. Amsterdam: John Benjamins.

Boersma, Paul & David Weenink. 2019. Praat: doing phonetics by computer [Computer program]. Version 6.1, retrieved from http://www.praat.org/ (accessed 14 June 2021).

Bradlow, Ann R., David B. Pisoni., Reiko Akahane-Yamada & Yoh’ichi Tohkura. 1997. Training Japanese listeners to identify English /r/ and /l/: IV. Some effects of perceptual 
learning on speech production. Journal of the Acoustical Society of America 101 (4). 2299–2310.

https://www.researchgate.net/publication/262635724
https://doi.org/10.1111/j.0963-7214.2005.00376.x
http://www.praat.org/


Dörnyei, Zoltán. 2009. Individual differences: Interplay of learner characteristics and learning environment. Language learning 59 (s1). 230-248.

Douglas Bates, Martin Maechler, Ben Bolker & Steve Walker. 2015. Fitting linear mixed-effects models Using lme4. Journal of Statistical Software 67 (1). 1-48. 
doi:10.18637/jss.v067.i01.

Ellis, Rod. 2015. Understanding Second Language Acquisition, 2nd edn. Oxford: Oxford University Press.

Escudero, Paola, Ellen Simon & Holger Mitterer. 2008. The perception of English front vowels by North Holland and Flemish listeners: Acoustic similarity predicts and explains 
cross-linguistic and L2 perception, Journal of Phonetics 40 (2). 280-288.

Flege, James. E. 1995. Second-language speech learning: theory, findings, and problems. In Winifred Strange (eds.), Speech perception and linguistic experience: issues in cross-
language research, 229–273. Timonium, MD: York Press.

Flege, James E. & Ocke-Schwen Bohn. 2021. The revised Speech Learning Model (SLM-r). In Ratree Wayland (eds.), Second language speech learning: Theoretical and empirical 
progress, 3-83. Cambridge: Cambridge University Press.

Garcia-Lecumberri, Maria Luisia, Martin Cook & Anne Cutler. 2010. Non-native speech perception in adverse conditions: a review. Speech Communication 52 (11). 864–886.

Hamers, Josiane F. & Michel A. H. Blanc. 2000. Bilinguality and Bilingualism. Cambridge: Cambridge University Press.

Hazan, Valerie, Anke Sennema, Midori Iba & Andrew Faulkner. 2005. Effect of audiovisual perceptual training on the perception and production of consonants by Japanese 
learners of English. Speech Communication 47 (3). 360–378.

Hiligsmann, Philippe & Laurent Rasier. 2007. Uitspraakleer Nederlands voor Franstaligen [Dutch pronunciation for French speakers]. Waterloo: Wolters Plantyn.



Housen, Alex & Hannelore Simoens. 2016. Introduction: Cognitive perspectives on difficulty and complexity in L2 acquisition. Studies in Second Language Acquisition 38 (2). 
163–175.

Lancaster University. (n.d.) Dialang. https://dialangweb.lancaster.ac.uk (accessed 25 May 2021).

Lee, Junkyu, Juhyun Jang & Luke Plonsky. 2015. The effectiveness of second language pronunciation instruction: A Meta-Analysis. Applied Linguistics 36 (3). 345–366.

Lengeris, Angelos & Katerina Nicolaidis. 2015. Effect of phonetic training on the perception of English consonants by Greek speakers in quiet and noise. Proceedings of Meetings 
on Acoustics (POMA), 22. 060002.

Leong, Christine Xiang Ru, Jessica M. Price, Nicola J. Pitchford & Walter J. van Heuven. 2018. High variability phonetic training in adaptive adverse conditions is rapid, effective, 
and sustained. PloS one 13(10). e0204888. https://doi.org/10.1371/journal.pone.0204888 (accessed 04 June 2021).

Lima Jr., Ronaldo. 2019. Development of English (L2) vowels by Brazilian learners through explicit instruction and through communicative teaching, see Chapter 6, this volume.

Logan, John S., Scott E. Lively & David B. Pisoni. 1991. Training Japanese listeners to identify English /r/ and /l/: A first report. Journal of the Acoustical Society of America 89 (2). 
874–886.

Mattys, Sven, Matthew H. Davis, Ann R. Bradlow & Sophie K. Scott. 2012. Speech recognition in adverse conditions: A review. Language and Cognitive Processes 27 (7/8). 953–
978.

McCloy, Daniel. 2013. Mix speech with noise [Praat script]. https://github.com/drammock (accessed 07 June 2021).

Mettewie, Laurence. 2015. Apprendre la langue de “l’Autre” en Belgique: la dimension affective. Le Langage et l’Homme 50 (2). 23–42.

https://doi.org/10.1371/journal.pone.0204888


Mettewie, Laurence. 2021. Wordt Nederlands een verplicht vak in Wallonië? [Will Dutch become a compulsory subject in Wallonia?]. Neerlandia 124 (1). 30–31. 
https://www.anv.nl/tijdschrift/inhoudsopgaven/2020-1/wordt-nederlands-een-verplicht-vak-in-wallonie/ (accessed 04 June 2021).

Moyer, Alene. 1999. Ultimate attainment in L2 Phonology: The Critical Factors of Age, Motivation, and Instruction. Studies in Second Language Acquisition 21(1). 81–108.

Nishi, Kanae & Diane Kewley-Port. 2007. Training Japanese listeners to perceive American English vowels: Influence of training sets. Journal of Speech, Language and Hearing 
Research 50 (6). 1496–1509.

Peltekov, Peter. 2020. The effectiveness of implicit and explicit instruction on German L2 learners’ pronunciation. Die Unterrichtspraxis/Teaching German 53 (1). 1-22.

Pisoni, David B., Scott E. Lively & John S. Logan. 1994. Perceptual learning of nonnative speech contrasts: Implications for theories of speech perception. In Judith C. Goodman & 
Howard C. Nusbaum (eds.), The development of speech perception: The transition from speech sounds to spoken words, 121–166. Cambridge: The MIT Press.

Rato, Anabela. 2014. Effects of perceptual training on the identification of English vowels by native speakers of European Portuguese. Concordia Working Papers in Applied 
Linguistics 5. 529– 546.

R Core Team. 2020. R: A language and environment for statistical computing. R Foundation for Statistical Computing, Vienna, Austria. https://www.R-project.org/ (accessed 07 
June 2021).

Russell, V. Lenth. 2020. emmeans: Estimated Marginal Means, aka Least-Squares Means. R package version 1.5.3.  https://CRAN.R-project.org/package=emmeans (accessed 07 
June 2021).

Saito, Kazuya & Luke Plonsky. 2019. Effects of second language pronunciation teaching revisited: A proposed measurement framework and meta-analysis. Language Learning
69 (3). 652–708.

https://www.anv.nl/tijdschrift/inhoudsopgaven/%202020-1/wordt-nederlands-een-verplicht-vak-in-wallonie/
https://www.r-project.org/
https://cran.r-project.org/package=emmeans


Sakai, Mari & Colleen Moorman. 2018. Can perception training improve the production of second language phonemes? A meta-analytic review of 25 years of perception 
training research. Applied Psycholinguistics 39 (1). 187-224.

Thomson, Ron I. 2018. High Variability [Pronunciation] Training (HVPT): A proven technique about which every language teacher and learner ought to know. Journal of Second 
Language Pronunciation 4 (2). 208-231.

Wang, Xinchun & Murray J. Munro. 2004. Computer-based training for learning English vowel contrasts System 32 (4). 539-552.

Williams, Daniel & Paola Escudero. 2014. Native and non-native speech perception. Acoustics Australia 42 (2). 79–83.


