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To the Teacher

MeTogunueckne pekomeHgauum npenogasartenio

[MpakTrKyM BKJIIOYaeT BOCEMb JJA0OPATOPHBIX PA0OT, TIPEIYCMOTPEH -
HBIX 0 Kypcy «IIpakTuyeckasi (hpoHETUKA C MCIOIb30BAHUEM KOMIIbIO-
TEPHbIX TEXHOJIOTHI1», OH paCCUMTaH Ha 16 4acOB ayIUTOPHBIX 3aHSITUI 1
8 yacoB camocTosTebHOM padoThl. Kaxkaas mabopatopHas padoTa mpe-
CTaBJIEHAa BOIIPOCAMU UIS aKTUBU3ALMU 3HAHUH, TTOJIyYEHHBIX Ha JIEKLM-
OHHBIX 3aHSTHSIX, a TaKKe 3aJaHUSIMU, TIPEAyCMaTPUBAOIINMU PadOTy
B cetr UHTepHeT (MpoCMOTp TeMaTUYECKUX BUAEO3aIuceil, paboTa ¢ rmpo-
rpamMmoii Praat). KpoMe Toro, mpakTHKyM COAEPKUT BUACO- U ayJAU03aII-
CH, pa30UTBIC B COOTBETCTBMH C TEMATUKOM JIAOOPATOPHBIX PaOOT.

Ieab npakTHKYMa — HAyYUTh CTYICHTOB IIPUMEHSTH KOMITBIOTEPHBIC
MporpaMMbl aHaIM3a SIBJICHUI SI3bIKa U PEYU.

3anaun:

— TI03HaKOMMUTB CTYJCHTOB ¢ TIporpaMmoii Praat;
— HayYuThb aHaJIM3UMPOBaTh 3BYKOBBIC SIBJICHHUSI AHIJUICKOTO S3bIKa
C TIOMOIIBIO KOMIIBIOTEPHBIX ITIPOTPAMM.

ITo okoHUaHUM Kypca TPOBOAUTCS TECTUPOBAHNE B KOMITBIOTEPHOM
kiacce. 1o pesynsrataM TecTta U MPU HAJIMYKUU BCEX BBIMOJHEHHBIX JIa-
0OpaTOPHBIX PAOOT BHICTABJISICTCS 3aUCT.

IMpakTUKyM TIpenHa3Ha4yeH JJIsI CTYAEHTOB 3-TO Kypca CIeluaib-
Hoctu 45.03.02 «JIMHIrBUCTHKA» OUHOI (hOpMBI 00yUYeHUS U pa3dpaboTaH
B cootBeTcTBUM B PI'OC BO 1 mporpamMMmoii TTOAroTOBKM OaKaJlaBpOB
COOTBETCTBYIOIIEH CIIeUaTbHOCTU. [IpakKTUKyM MOXKET MCIOJIb30BaTh-
cs KaK Ha ayIUTOPHBIX 3aHSTUSX, TaK U TIPU BHEAyIUTOPHOM caMOCTOSI-
TeJIbHOM paboTe CTYICHTOB.

O6pa3soBaTtenbHble TeXHONOrnmn

[Mpu u3ydeHnn TUCIUTIINHBI UCTTOIB3YIOTCS CIEAYIolIe 00pa3oBa-
TeJIbHbIE TEXHOJOTUU:

® TeXHOJIOTHUSI TPAAUIIMOHHOTO OOYyYeHUsI, OCHOBaHHAs Ha JIEKII-
OHHO-CEMUHAPCKO-3a4eTHOU (hopMe obydeHus. B xone abopaTopHBIX
paboT CTYJAEHTbl aKTUBU3UPYIOT 3HAHMUSI, TIOJYUYEHHbIE Ha JEeKLHUsX, a
TaKKe B Ipollecce M3yYeHUsT TaKuX TUCLMIUIMH, Kak «[Ipakrnyeckuii
KypC TIEpBOTO MHOCTPAHHOTO sI3bIKa» M «TeopeTudeckass (hOHETHUKa».
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YyeOHble BONPOCHI, MPEACTABIEHHBIE B TPAKTUKYME, CHOCOOCTBYIOT MO-
BTOPEHMUIO 1 3aKPEIUIEHUIO U3yYEHHOT0 MaTepuasa;

® TEXHOJIOTUsI KOHTEKCTHOTO OOy4YeHWUsI, HalpaBieHHash Ha MoJe-
JIUpOBaHUE colepXaHus Oyayumeid mpodeCCUOHATbHON NesSTeIbHOCTU
cTyaeHTa. Bumeosamnucu, comepxkaniyde ayTeHTMYHBIA MaTepual, CIo-
COOCTBYIOT CO3[IaHUIO SI3BIKOBOTO KOHTEKCTa U MOIYT B JalibHeiIemM
MNPUMEHSTBCS CTYAEHTAMU B XOI€ MX COOCTBEHHOU MeJarornyeckoi
W/WIN HAyYHO-UCCIeN0BATEIbCKON pabOThI;

* UHTEPAKTUBHBIE TEXHOJOTUU, MPU3BAHHbIE aKTUBU3UPOBATH [le-
STETBbHOCTh CTYAEHTOB B mpoliecce B3aumonerictsus. Kaxnoe 3aHsatue
CTPOUTCSI TAKUM 00pa3oM, YTO BBOAHAsI Oecela IMperoaaBatesst Co CTy-
JEHTAMU CTUMYJUPYET UX NAIbHEUIIYI0 CAMOCTOSITENIbHYIO NesTeTb-
HocTh. Kpome Toro, Ha POTSKEHUM BCETO 3aHSITUSI TIOOIIPSIETCST B3au-
MOJEHCTBUE CTYACHTOB MEXAy COOOM U C mperoaaBareieM (MOTYT ObITh
3a/laHbl yTOUHSIIOLIE BOMIPOCHI, CTYICHThI TOMOTAIOT IPYT APYTY BHITOJ-
HSITh HaM0OJIee CIOXHbIE 3aJaHUS U T. 11.);

* UHhOPMAIIMOHHBIE TEXHOJOTMH, UCMOJIb3yeMbIE C LIEIbI0 YCOBEP-
LLIEHCTBOBAHUSI Mpolecca o0yYeHUst. DTU TEXHOJOTUU BKIIOYAIOT pabo-
Ty B UHTepHeTe 1/uim ¢ BUIEO, MPUIOKEHHBIMUA K TaHHOMY TIPaKTH-
kymy. HakanyHe nabopaTopHoii pabOThl MOOIIPSETCS MPeaBapUTETbHBII
MPOCMOTpP 0OYUYaOIIMX BUAEO. TaKUM 00pa3oM, CTYICHT MOXET 3apaHee
MOArOTOBUTH YTOUHSIIOLIME BOTIPOCHI, YTO MIPENOTBPATUT TPYAHOCTHU, KO-
TOPbIE MOTYT BO3HUKHYTb B XO/I¢ BBITTOJTHEHUS JTaOOPaTOPHOI pabOTHI.

Kputepun oueHKn

JlaboparopHsbie padothl 1, 3, 5: MakcMMaJlbHOE KOJIMYECTBO OalIoB
— 9. JlaGopaTtopHble paboThl 2, 4, 6, 7, 8: MakKCHMMaJIbHOE KOJIMYECTBO
6ayutoB — 8.

0 6a1I0B — CTYACHT HE BBIMOJIHWII JJaDOpaTOpHYIO padoTy;

1—2 Ganna — CTyACHT He TIPUHUMAT WIN IIPUHUMAJ He3HAUYUTEIbHOE
ydacTue B 00CYXIeHUU MaTepuaa, BRIIOJHWI MeHee 50 % 3agaHunii;

3 6asu1a — CTyAeHT MPUHMMAJ yJacTue B 00CyKIeHUr MaTepuaa, 10-
IIyCKaJl HE3HAYUTEJIbHOE KOJIMYECTBO OLIMOOK, BhIMOIHWI 50 % 3amaHuii;

4 Ganna — CTyIeHT aKTMBHO y4acTBOBaJ B 0OCYXXJI€HUM MaTepuaJa,
He JOITyCKaJI OIUKMOOK B pe4M, BBITONHMI 60 % 3amaHuii;
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5—6 0aJ/UIOB — CTYAEHT IPUHUMAJI AKTUBHOE YU4acTUE B O0CYXIECHUM
MaTepHaa, JOITycKal He3HAYNTEIbHBIC OIIMOKY B PEUM, BEITTOJTHIII 00-
nee 60 % 3amaHuii;

6—7 6aJ/UIOB — CTYIEHT aKTUBHO y4aCTBOBAJI B OOCYXXIECHUU MaTEePU -
ajia, TOITyCKaJl He3HAUMTETbHBIC OIIMOKY B peUH, BEITTOTHII 60J1ee 70 %
3aJaHUM;

8—9 6ayUt0B — CTYIEHT IIPUHUMAJI aKTUBHOE yJacTHe B OOCYKICHNHN
Marepuaa, He JOITycKaJl OIIMOOK B peuy, BRITTOTHII 60J1ee 80 % 3amaHuii.



To the Student

PekomeHpaauum cTygeHTam
no BbIMOJIHEHUIO 1aGopPaTOPHbIX paboT

Hdoporue CTyIeHThI, paboTa ¢ IIPaKTUKyMOM HauMHAETCS ¢ M3YICHUS
BBoAHOI yacTu “Introduction to the Work with Praat”. Bam cinenyer o3Ha-
KOMMThCSI ¢ TIporpaMMoii Praat 1 0coOeHHOCTSIMU pabOTHI ¢ HElt, TTpoitmst
Mo cchuike http://www.praat.org. 3aTemM NepexoauTe HEMOCPEACTBEHHO
K IIPOBEICHNIO 1a00OPaTOPHBIX padOT: BHUMATEIbHO U3YYUTE TEMY, 1IeJb,
3HaHUS W YMEHUsI, (hOpMHUpyeMbIe B MPOIIECCE BBIMOJHEHUS 3adaHMIA.
st akTyanm3aliuy U3y9eHHOTo paHee MaTepraja OTBEThTe Ha ydeOHbIe
Bompockl. Kpome Toro, odbpatrute BHUMaHuUE, YTO B KOHIIE MPaKTUKyMa
HAXOIMTCS TJIOCcapuii, B KOTOPOM MOXHO HAWTU BCE WCIIOIb3yeMBIC
B JJaOOpaTOpPHBIX paboTax TEPMUHBI, a TAKXKe UX a00OpeBUATYPHI.

BoinonHATh 3agaHusI KaXKI0M Ja00paTOpHOI padOTHI CAEAYeT B TOM
TOCJIeIOBATEIbHOCTU, B KOTOPOIl OHU TIPEACTaBICHBI B IPAKTUKyME.
3akoHYUB paboTy, 3anojaHuTe popmy oTueTta (mpui. D). B KoHue 3a-
HATUS cHAliTe OTYeT MperoaaBaTelo, KOTOPhI ero MpoBEepUT, a 3aTeM
BBICTABUT OaJIJIBI HA 00pa30BaTEILHOM ITOPTaJIe B COOTBETCTBUHM C KPH-
TEpUSIMU OLICHKH.



Introduction to the Work with Praat

Dear student, before you start doing the laboratory works, study
the information connected with Praat program and ways of transcribing
speech with it.

Task 1. Study the following articles:

« “Using Praat and Moodle for Teaching. Segmental and Supra-
segmental Pronunciation” by Ian Wilson (Appendix A);

» “Speak and unSpeak with PRAAT” by Paul Boersma and Vincent
van Heuven (Appendix B).

The articles will give you essential terms and basic definitions of
acoustic analysis. They also have the algorithm of work with Praat program.

Task 2. Download and install Praat to your computer following the
official site link http://www.praat.org. This is free program. The information
from this site contains the algorithm of work with Praat as well.

Task 3. Watch the video “Introduction to Spectrogram Analysis”. It is
applied to this manual, or you can watch it on YouTube (see bibliography
list). In this video you are going to know how to analyze speech with the
help of Praat.

Bibliography
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4. Wilson, 1. Using Praat and Moodle for Teaching Segmental and
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Laboratory work 1

ANALYZING VOWELS

The purpose is: to revise the characteristics of English vowels; to study
measuring of formants (F1 and F2).

Students’ knowledge and skills:
— Basic knowledge on English vowels;
— Skills in measuring formants.

Materials: computers, microphones, headphones, access to the
Internet, paper, a pencil or a pen.

Questions I\
gy
o What is a vowel sound? é*:/
o How can English vowels be characterized? —

Task 1. Write the short vowel symbols for the following words. Check
yourself with the answers.
E.g.: rough [A]

A) rough C) bread E) foot G) hymn
B) pull D) cough F) mat H) friend

Task 2. Write the long vowel symbols for the following words. Check
yourself with the answers.
E.g.: broad [>:]

A) broad D) learn G) err
B) ward E) cool H) seal
C) calf F) team 1) curl

Task 3. Write the diphthong symbols for the following words. Check
yourself with the answers.
E.g.: tone [ov]

A) tone D) way G) hair
B) style E) beer H) why
C) out F) coil I) prey

— 10—



Task 4. Watch the video “Reading Spectrograms — Vowels”. It is
available on YouTube channel (see bibliography list) and it is also applied
to this manual. The video gives the algorithm of measuring different
formants (F1, F2 and F3).

Task 5. Record the given words (see Tasks 1, 2 and 3) into Praat.
Measure F1 and F2, compare your results with the chart (see Answers).
Put down formants’ data.

E.g.: Open Praat, choose New---Record Mono sound (pic. 1-2). Use
the microphone to record a word from tasks 1-3. Give the name to the
recorded sound and save it to list.

Choose View& Edit, then click Spectrum---Show Spectrum, click also
Formant---Show Formants. You will get the picture similar to the following
one (pic. 3).

Put the cursor to the dark bar in the spectrogram, then click Formant-
--Get the First Formant. You will get F1 datum. Copy this information into
your Laboratory report. Do the same for F2.

Complete the Laboratory report, the form is in Appendix D.

= Praat Objects == 52 |
Praat New Open Save Help
Objects:

|
: 4

e AT B 1 padne

Pic. 1. Praat Manipulating window



# | Praat Objects =8| ®

Praat New Open Save Help
Objects: U
7 SoundRecorder =8 = J§ -
File Query Meter Help
Channels: Meter
& Mono " 8000 Hz
Seeo 1025 He [
© 12000 Hz
16000 Hz
[use Windows miser
© 22080Hz
‘without meters) ST
Not recording. =
© 32000Hz
+ 44100Hz
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© B4000Hz
© B000Hz
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Recod o0 W P | Nare:
Close | etolist | e |
T
Pic. 2. Praat Sound Recorder
i% 1 Sound rough =&
EnERm ey i owtuie it wntiindaniy mos et iy
0626930
006055 ]
-0.0001788
-0.09735|
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0|
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Pic. 3. Praat Spectrum
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Pic. 4. Formant 1 Datum
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Laboratory work 2

ANALYZING CONSONANTS AND SPEECH

The purpose is: to revise the system of English consonants; to study how
to transcribe the speech and to analyze the consonants with Praat.
Students’ knowledge and skills:
— Basic knowledge on English consonants;
— Skills in transcribing speech;
— Skills in analyzing consonants with Praat.
Materials: computers, microphones, headphones, access to the
Internet, paper, a pencil or a pen.

Questions

I
o What is a consonant sound? g‘c‘x
o How can English consonants be characterized? Y /

o How do English consonants change in speech?

Task 1. Watch the video “Transcribing Speech with Praat”. It is
available on YouTube channel (see bibliography list) and it is also applied
to this manual. With the help of the video you will be able to transcribe and
analyze different texts.

Task 2. Listen to the dialogue “Good English”. The recording is
applied to this manual. Transcribe it into Praat according to the video
instruction you’ve seen.

E.g.: Open Praat, choose Open---Read from File, open the file you
need (pic. 5).

Now the file is in the list (pic. 6).

Click Annotate---To TextGrid (pic. 7—8).

In All tier names print ‘words’ (pic. 8).

Press Ctrl key and select both sound and text grid (pic. 9).

Click View& Edit. You will get the picture close to the following one
(pic. 10).

Select an extract and print a word or a phrase you hear into the suitable
area, this in white color above the waveform (pic. 11). Do the same for the
whole recording.



x _i/bépannoe |
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Pic. 5. Choosing Objects from File for Reading in Praat

Pic. 6. List of Praat Objects
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Pic. 7. ‘Annotate’ Button

od T4 e

Pic. 8. ‘Sound: To TextGrid” Window
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Pic. 9. Selecting Praat Objects
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Pic. 10. Object’s Waveform
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2. TextGrid 088_-_Good_English_page_76

File Edit Query View Select Interval Boundary Tier Spectrum Pitch Intensity Formant Pulses

four English is very good|
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Pic. 11. Transcribing Sound File

When everything is ready, click Save---Save as Text File (pic. 12).
When you open the document, you can see the following information
(pic. 13—14). You need to include it into your Laboratory report.

Praat Objects

Prast New Open Save
s | View & Edit 1

Sound 088_-_Good_English_page_76
aLE] Goad E 76 Drawr...

Save Object(s) as one text file
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2 1S
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Bl PaGouwii cron | _ MP3 2 g n- 3
= Q
& snpexcfincx 088 - Good Reading Transcribing
English page 76 Spectrograms_ speech with
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&= Uso6paxerma
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Pic. 12. Saving Text File

_
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|| praat — BaokHot

Qaiin [lpaska ®@opmar Buag Cnpaska

File type = "ooTextFile"
object class = "collection”

size = 2
item []:
item [1]:
class = "sound 2"
name = "088_-_Good_English_page_76"
xmin = 0
xmax = 71.43072562358276
nx = 3150095
dx = 2.2675736961451248e-005
x1 = 1.1337868480725624e-005
ymin = 1
ymax = 2
ny = 2
dy =1
Pic. 13. Transcription of Sound File (1)
item [2]:
class = "TextGrid”
name = "088_-_Good_English_page_76"
xmin =

0
71.43072562358276

Xmax =
tiers? <exists>
size = 1
item []:
item [1]:
class = "IntervalTier"”
name = "words"
xmin = 0
xmax = 71.43072562358276

intervals: size = 4
intervals [1]:

xmin = 0
xmax = 4,310093250093137
text = "
intervals [2]:
xmin = 4,310093250093137
xmax = 6.750711229523927
text = ""
intervals [3]:
xmin = 6.750711229523927
xmax = 10.818407861908577
text = "Your English is very good”
intervals [4]:
xmin = 10.818407861908577
Xxmax = 71.43072562358276
Text = "

Pic. 14. Transcription of Sound File (2)
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Task 3. Watch the video “Reading Spectrograms — Consonants”. It
helps you to measure place of articulation, manner of articulation and
voicing. The video is available on YouTube channel (see bibliography list)
and it is also applied to this manual.

Task 4. Choose an extract from the transcription of the dialogue and
analyze the consonants.

E.g.: Select a word from the recording. Mark the boundaries. Print the
word into the suitable space above the waveform (pic. 15).

I 2 TextGrid 088_-_Good_English_page 76. E=NEET =)
File Edit Query View Sclect Inteval Boundary Tier Spectrum Pitch Intensity Formant Pulses Help
500

13.152941 0.236943 (4.220 / s) |13.389885

02695
(Channel 1

"*~Channel 2

words

Good (8/10)

0.178190 0236943 0.053617
12.974752 | 12.974752 Visible part 0.468750 seconds 13.443502 57.987224
Total duration 71.430726 seconds
A [ ot || e [ b | | e

Pic. 15. Word ‘Good’ Spectrum and Analysis

Put down the frequency of consonant sounds of the word. Measure
voice onset time (VOT) according to the following algorithm (taken from
Praat official manual (see bibliography list)):

1. Find the stop release --- 2. Find the start of voicing --- 3. Select the
span between these two points --- 4. Read the duration of the selection (in
seconds) from the duration bar along the bottom of the Editor window.

In the picture below you can see [g] consonant, which frequency is
about 2694 Hz and VOT is 0.057 seconds (pic. 16).



£ 1SRN UOD_-_IUUU_ENgII_paye_1u.
fle Edit Query View Select Interval Boundary Tier Spectrum Pitch Intensity Formant Pulses

sood|

13.142663 0.057]13 199611

2694 Hzfb4:

0 Hz|

-1

0331974 10057 0548579
12.810689 [12.810689 Visible part 0.937500 seconds
Total ion 71.430726 seconds

Pic. 16. Sound [g] Analysis
Laboratory report form is in Appendix D.
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Laboratory work 3

ENGLISH STRESS AND INTONATION (1)

The purpose is: to summarize the information on English stress and
intonation; to study measuring of intonation in Praat.

Students’ knowledge and skills:
— Basic knowledge on English stress and intonation;
— Skills in writing tone marks and drawing tonograms;
— Skills in measuring of intonation in Praat.

Materials: computers, microphones, headphones, access to the
Internet, paper, a pencil or a pen.

Questions .
o What do you know about English stress? ] g’_r,\
o What is intonation? ) /
> @

o What is the purpose of intonation?
o What are basic characteristics of the English intonation?

Task 1. Watch the video “12 Intonation”, check your answers to the
questions above. It helps you to revise some essential information on
English intonation. This video is on the CD, applied to this manual. You
can also watch it on YouTube (see bibliography list).

Task 2. Write a tone mark (/, \, /\, \/) just in front of each syllable in
the underlined words. Check yourself with the answers.
E.g.: /Leeds
1 This train is for Leeds, York and Hull.
2 Can you give me a lift? — Possibly. Where to?
3 No! Certainly not! Go away!
4 Did you know he’d been convicted of drunken driving? — No!
5 If I give him money he goes and spends it. If I lend him the bike he loses
it. He’s completely unreliable.



Task 3. Draw the tonograms. Check yourself with the answers.
E.g.: ‘Only when the \ sun -shines

~

a) ‘Only when the \ /wind -blows

b) /When did you -say

¢) ‘“What was the \ name of the ‘place

Task 4. Record the given sentences into Praat (www.praat.org). Use
the algorithm from laboratory work 1. Then measure intonation in the
following way:

1. Select the sound in object list (pic. 17) ---

2. Click View&Edit (pic. 18) ---

3. Pitch---

4. Tick show pitch (pic. 19).

The algorithm is taken from Praat official manual (see bibliography list).

Print waveforms and spectrograms.



 Prast Objects =28

g
g

f=]

=

_ ViewtEdt |
I
_ oaw- |
 Mody- |
_ Cowet- |
Filter -
Cormbine -

Pic. 17. Selecting Praat Object

View & Edit W

Pic. 18. “View & Edit’ Button

93—



1. Sound Rec1
Et Query View Select Spectrum Pitch Intensty Formant Pulses Help
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0.02674)
0
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3] [ ou ] s ] bs] . | ]

Pic. 19. Spectrum and Pitch (blue contour)
Laboratory report form is in Appendix D.
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Laboratory work 4

ENGLISH INTONATION (2)

The purpose is: to revise the information connected with English
intonation; to study work with waveforms.

Students’ knowledge and skills:
— Basic knowledge on English stress and intonation;
— Skills in working with waveforms.

Materials: computers, microphones, headphones, access to the
Internet, paper, a pencil or a pen.

Questions
o How does English intonation differ from the intonation in & o
your language? é"/
o Isit easy to imitate English intonation? - @

Task 1. Watch the video “British English Pronunciation Practice!”
This video is on the CD, applied to this manual. You can also watch it on
YouTube (see bibliography list). It helps you to revise English intonation.

Task 2. Read out the dialogue from the video in pairs, try to imitate the
given intonation.

Life is a question of choice — or chance?

Charles: If you could recapture your childhood, Richard, would you
change much?

Richard: Life is a sort of arch. Arrival to departure. You can’t switch
direction, Charles. Each century brings changes but actually, Nature
doesn’t change.

Charles: But you can reach different decisions. With television, you
can choose which channel to watch, switch to another picture. You could
catch a different train. Given the chance, Richard, would you change
trains?

Richard: Life is a rich adventure and largely a question of chance. You
don’t choose your future as you choose a chocolate or a piece of cheese.

Charles: But, Richard, you do choose. You forge your own fortune —
abutcher? a ’cellist? a teacher? a merchant? Each choice suggests a further
choice — which tree, which branch, which twig?



Richard: Let’s adjourn to the kitchen for chicken and chips. No choice
for lunch, you see, Charles!

Charles: But you actually choose chicken and chips! Chops would have
been much cheaper!

Task 3. Record your voice into Praat, print waveforms. Measure the
intonation (see laboratory work 3).

E.g.: click in Praat window New---Record mono sound. Record your
voice, then give the name to the recording and save it to /ist (pic. 20).

When it is done, click View& Edit (pic. 21-22).

You will get the picture similar to the following one.

Add the final picture to your Laboratory report.

Laboratory report form is in Appendix D.

]
]
]
]
]
[
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e ]
]
]
]
]

Save tolist & Close

Pic. 20. Praat Recording Window
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Pic. 21. Praat Manipulating Window

Yiew & Edit

Pic. 22. ‘View & Edit’ Button
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7 1. Sound dial18 3
File Edit Query View Select Spectum Pitch Intensity Formant Pulses Help
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Pic. 23. Spectrum and Pitch
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Laboratory work 5

BRITISH ACCENT AND RP

The purpose is: to revise the peculiar features of BBC English; to study
British accent speech analysis.

Students’ knowledge and skills:
— Basic knowledge on British accent;
— Skills in imitating of British accent;
— Skills in British accent speech analysis in Praat.

Materials: computers, microphones, headphones, access to the
Internet, paper, a pencil or a pen.

Questions ~
o What are peculiar features of British accent? ‘5“
o What do we mean by RP or BBC English? y s/

o Where do we use RP and why?

Task 1. Watch the videos on British accent (see Bibliography list).
You can find them on YouTube, or watch the videos on the CD, applied
to this manual. You are going to revise some peculiar features of BBC
pronunciation.

Task 2. Read out the following text with British accent.
Age and Language Learning

Most people think that the older you get, the harder it is to learn a
new language. That is, they believe that children learn more easily and
efficiently than adults. Thus, at some point in our lives, maybe around
age 12 or 13, we lose the ability to learn languages well. Is this idea fact
or myth?

Is it true that children learn a foreign language more efficiently
than adults? On the contrary, research studies suggest that the opposite
may be true. One report, on 2,000 Danish children studying Swedish,
concluded that the teenagers learned more, in less time, than the younger
children. Another report, on Americans learning Russian, showed a direct
improvement of ability over the age range tested; that is the ability to learn
increased as the age increased from childhood to adulthood.



There are several possible explanations for these findings. For
one thing, adults know more about the world and therefore are able to
understand meanings more easily than children. Moreover, adults can use
logical thinking to help themselves see patterns in the language. Finally,
adults have more self-discipline than children.

All in all, it seems that common idea that children are better language
learners than adults may not be a fact, but a myth.

(from “Clear Speech” by J. B. Gilbert)

Task 3. Record your voice, reading the text above, in Praat. Use the
algorithm from the previous laboratory work. Print the spectrogram and
the waveform.

Task 4. Analyze vowels and consonants according to the algorithms
from laboratory works 1 and 2.

Laboratory report form is in Appendix D.
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Laboratory work 6

American Accent and GA

The purpose is: to revise the peculiar features of American accent;
to study American accent speech analysis.

Students’ knowledge and skills:
— Basic knowledge on American accent;
— Skills in imitating of American accent;
— Skills in American accent speech analysis in Praat.

Materials: computers, microphones, headphones, access to the
Internet, paper, a pencil or a pen.

Questions -
o What are peculiar features of American accent? “5\
o What do we mean by General American? y /

o What are the main differences between RP and GA?

Task 1. Watch the videos on American accent (see Bibliography list).
You can find them on YouTube, or watch the videos on the CD, applied
to this manual. You are going to revise some peculiar features of GA
pronunciation.

Task 2. Read out the text from laboratory work 5 with American accent.

Task 3. Record your voice in Praat, print the spectrogram and the
waveform. Use the algorithm from the previous laboratory work. Compare
them to the British variant.

Task 4. Analyze vowels and consonants according to the algorithms
from laboratory works 1 and 2.

Laboratory report form is in Appendix D.
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Laboratory work 7

CANADIAN ACCENT

The purpose is: to revise the peculiar features of Canadian English; to
study Canadian accent speech analysis.

Students’ knowledge and skills:
— Basic knowledge on Canadian accent;
— Skills in imitating of Canadian accent;
— Skills in Canadian accent speech analysis in Praat.

Materials: computers, microphones, headphones, access to the
Internet, paper, a pencil or a pen.

Questions & s
o What are peculiar features of Canadian accent? é—:/
o How does Canadian accent differ from General American? - @

Task 1. Watch the videos on Canadian accent (see Bibliography list).
You can find them on YouTube, or watch the videos on the CD, applied
to this manual. You are going to revise some peculiar features of Canadian
pronunciation.

Task 2. Read out the text from laboratory work 5 with Canadian accent.

Task 3. Record your voice in Praat, print the spectrogram and the
waveform. Use the algorithm from the previous laboratory work. Compare
them to RP and GA variants.

Task 4. Analyze vowels and consonants according to the algorithms
from laboratory works 1 and 2.

Laboratory report form is in Appendix D.
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Laboratory work 8

AUSTRALIAN ACCENT

The purpose is: to revise the peculiar features of Australian English; to
study Australian accent speech analysis.

Students’ knowledge and skills:
— Basic knowledge on Australian accent;
— Skills in imitating of Australian accent;
— Skills in Australian accent speech analysis in Praat.

Materials: computers, microphones, headphones, access to the
Internet, paper, a pencil or a pen.

Questions &u,.\
o What are peculiar features of Australian accent? é’/
o How does Australian accent differ from British one? o @

Task 1. Watch the videos on Australian accent (see Bibliography list).
You can find them on YouTube, or watch the videos on the CD, applied to
this manual. You are going to revise some peculiar features of Australian
pronunciation.

Task 2. Read out the text from laboratory work 5 with Australian
accent.

Task 3. Record your voice in Praat, print the spectrogram and the
waveform. Use the algorithm from the previous laboratory work. Compare
them to RP, GA and Canadian variants.

Task 4. Analyze vowels and consonants according to the algorithms
from laboratory works 1 and 2.

Laboratory report form is in Appendix D.
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List of Essential Definitions

Amplitude: The amplitude is marked by darkness of the bands: the greater
the intensity of the sound energy presents in a given time and frequency, the
darker will be the mark at the corresponding point on the screen.

Formant (F1—F4): A formant is a concentration of acoustic energy
around a particular frequency in the speech wave. There are several
formants (F1, F2, F3 and F4), each at a different frequency, roughly one in
each 1000Hz band. To put it differently, formants occur at roughly 1000Hz
intervals. Each formant corresponds to a resonance in the vocal tract.

Frequency: Frequency relates to the individual pulsations produced by
vocal cord vibrations for a unit of time. The rate of vibration depends on
the length, thickness, and tension of the vocal cords, and thus is different
for child, adult male and female speech. A speech sound contains two types
of frequencies: fundamental frequency (F0) which relates to vocal cord
function and reflects the rate of vocal cord vibration during phonation
(pitch) and formant frequency which relates to vocal tract configuration.

Time: Time as a property of speech sounds reflects the duration of a
given sound.

Voice onset time (VOT): VOT is a feature of the production of stop
consonants. It is defined as the length of time that passes between the
release of a stop consonant and the onset of voicing. It is the time
interval including the release burst, a short frication noise after the
spike, and the aspiration.



Appendix A

Using Praat and Moodle for Teaching
Segmental and Suprasegmental Pronunciation

Tan Wilson
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shi, Fukush

-ken 965-8580, Japan
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The use of Praat (open-source acoustic analysis software) to provide feedback for leaming vowels and
diphthongs was described by Brett (2004 - ReCALL 16:103-113). However, his conclusion, and that of
Setter and Jenkins (2005 - Language Teaching 38:1-17), was that formant plot mterpretation using Praat’s
mterface is too complex for leamers. In this paper. classroom data elucidates the use of Praat for
measurements such as the duration, pitch, and mtensity of sounds. It is shown that a combimnation of Praat
and the Choice activity n Moodle (an open-source Leamning Management System) provides a method of
pmpointing the weaknesses of each student. thus helping the teacher to make efficient use of class time.

1. Introduction

The use of Praat (open-source acoustic
analysis software) to provide feedback 1in
pronunciation classes promotes autonomous
learning in a field that has had to rely on native-
listener judgements, traditionally, for evaluation.
Its use for learning vowels and diphthongs was
described by Brett (2004). who concluded that a
better interface was needed for the pronunciation
learner. Setter and Jenkins (2005) in their state-of-
the-art review of pronunciation teaching, point out
that being able to successfully interpret formant
plots produced by Praat requires “a sophisticated
level of understanding™ on the part of both teacher
and leamer (p.10). However. Praat can be used for
more than simply plotting formants. It 1s
straightforward for students to measure the
duration of speech sounds and to identify which
words have higher pitch and intensity (loudness).

In Section 2 of this paper, I will demonstrate
how to use Praat for teaching aspects of both
segmental and suprasegmental pronunciation such
as: (1) vowel length differences before voiced and
voiceless stops (e.g.. code versus coar). (2) voice
onset time (VOT) of stops (e.g., goar versus coar).
(3) spectrogram differences distinguishing /1/
from /I from /¥ (e.g.. heating versus healing
versus hearing). and (4) intonation and stress. In
Section 3 of this paper, I will show teachers how
to set up a Choice activity (a method of polling
stud ) wi Moodle (an op e course
management system). enabling students to enter

their Praat measurements and allowing teachers to
pinpoint student probl efficiently.

2. Using Praat to Measure Pronunciation

Praat is open-source software for the acoustic
analysis of speech. It can be downloaded freely
from <http://www praatorg> for a range of
operating systems. such as Mac. Windows, Linux.
Solaris, etc. An in-progress Japanese user manual,
including audio and video files, can be found at
<http://clrlabl.u-aizu.ac jp/praat_j.html>.

Although Praat is used by many pronunciation
teachers and students, its interface 1s designed
more with the scientist/researcher in mind.
Nonetheless, it 1s extremely wuseful in
pronunciation classes and is currently being used
as both a teaching tool and a pronunciation aid in
Phonetics and Pronunciation courses at the
University of Aizu. After being trained by the
teacher on the use of Praat, students are able to
record and analyse their own pronunciation.
Although pronunciation is often judged and taught
solely through the oral/aural medium. this use of
Praat opens up analysis to the visual medium as
well.

2.1 Vowel length differences

It 1s straightforward for students to measure
the duration of speech sounds. at the level of the
segment, word, sentence, or above. Students first
record speech by selecting “Record mono
Sound...” (or stereo) from the “New™ menu of the
“Praat objects” window (see Fig. 1). After



recording something and saving it to the “Praat
objects” window (by clicking on “Save to list” in
the SoundRecorder window that pops up). the
acoustic signal may be observed by clicking on
the “Edit” button (visible when an object exists i
the “Praat objects” window).

lalala) Praat objects

[ New! Read | Wve Heln,
Omject
[1. Sound untitled i i
&t H ,!' .
sound Edit (TR
object button wadiy -
(recorded L
by student) rerciciy -
Spectrum -
Formants & LPC
Points
To Intensity.
Manipu'ate
Te Manip uiation..
——— Ta J Convert »
Rename. Cony.. Fiiter -
Aepect Iate Combine sounds -
Remaove

Figure 1. Praat objects window

Figure 2 shows an example of the Edit window
after clicking on the “Edit” button. In this figure.
the two words code and coat can be seen. The
vowel part of the word code is selected and its
duration (in seconds) is indicated by the arrow.

Figure 2. Code vowel selected in Praat edit window

In English, vowels that occur before voiced
consonants are longer than those before voiceless

consonants and this can be measured easily by
students.

22 Voice onset time (VOT)

VOT 1s the relative timing of the release of the
air for a stop consonant and the onset of phonation
(voicing) of a following vowel. Languages differ
m how they use VOT to distinguish between
voiceless (p, t. k) and voiced (b, d. g) stops. In
English. voiceless stops have long VOT values
and voiced stops have short (or even negative -
1.e.. voicing starting before the release of the air)
VOT values. However. in Japanese, voiceless
stops have medium or short VOT values while
voiced stops have negative VOT values. Thus.
when some native Jap k
English voiceless smps they sound hkc English
voiced stops.

Figure 3 shows the measurement of VOT for
the /p/ in the word peas and the /b/ in the word
bees for the author’s speech. After being given a
table of average VOT ranges for English, students
can compare them to their own VOT values and
practice a more forceful release of air to lengthen
their VOT. Teachers and students should be
aware, though, that VOT vanes from person to
person. but that there are tendencies across
languages that are important.

ce

Figure 3. VOT for /p/ versus /b/

2.3 Spectrogram cues to “Japanese R”, L and R

The North Amernican English liquids (“1” and
“r") present difficulty for many Japanese learners.
who have neither of these in their native sound
inventory, but instead have a “tap” or “flap”
consonant identical to that produced 1n the North
American English pronunciation of the word
heating.

The articulation of these two consonants (°1°
and “r’) 1s complex in that 1t mnvolves more than
one part of the tongue at a time. This is readily
apparent when the tongue is viewed directly with
ultrasound during speech (see Wilson & Gick,



2006), but Praat can also help visualize the
differences here and point out to students when
they are making errors.

Figure 4 shows the waveform and spectrogram
for the words heating, healing. and hearing. The
letter “t” 1n the word heating is pronounced as /r/
in North American English, and this corresponds
to the pronunciation of “Japanese R™ (ie. the
consonant sound in the Japanese syllables: 5, D
%, N, and 3). In heating, notice the break
where the tongue stops the airflow. In healing, the
airflow continues around the sides of the tongue
and in hearing it continues over the top of the
tongue. The big difference between the /I/
healing and the /3 in hearing is the 3™ formant (F3). F3
remains high for /I, whereas it 1s low (parallel to F2)
for North American /V/.

Figure 4. Formant differences m /r/, /l/, and /2/

2.4 Intonation and stress

Praat can also be used to teach aspects of
suprasegmental pronunciation such as intonation
and word stress. English stress can be indicated by
one or more of the following: high pitch, high
intensity (loudness), longer vowel duration, and
full vowel quality (no reduction to schwa). Pitch
and 1intensity displays are tumed on from the Pitch
and Intensity menus of the Edit window. These
are straightforward to interpret and are shown in
Fig. 5.

Figure 5. Pitch and mtensity in the edit window

In Section 2, I have shown how to use Praat to
make a vanety of phonetic measurements. Once
students are comfortable making those
measurements, teachers can use Moodle to enable
students to input their data for teachers to check.

3. Using Moodle’s Choice Activities with Praat

The Choice activity in Moodle i1s a method of
quickly polling students to see which of a number
of choices each student selects. In my
pronunciation classes, I have set up Choice such
that each possible selection is a different range of
values on a phonetic continvum. Using Praat,
students first measure those values for their own
speech. and then they select the appropnate range
in the Choice activity. An example of a Choice
activity can be seen in Fig. 6. Students measure
their VOT for /p/ in the word peas and then select
the range that 1t falls in.

m H“-"uil.'m— »

Wha i your VOT for 5] in tre word "peas™?

Under 0 ms (miseconds)
o8 ms

1019 ms

2029 me

3038 ms

4049 ms

5060 ma

8068 ms.

079 ms

0100 me

Figure 6. Choice activity: VOT of English /p/

The Choice results are instantly displayed to
the teacher, and 1ly to the students, as a
table showing the students who have selected each
choice (see Fig. 7). Thus, the teacher can
determine quickly which students fall outside the
normal range for a given phonetic measurement,
and then efficiently give individual feedback. This
saves valuable class time by helping teachers
quickly choose which students need individual
attention on which sounds.

Figure 7 shows the results of the VOT Choice
for /p/ 1n the word “peas™. The leftmost column of
students is those who have not answered the
question yet. The other columns are for ranges of
VOT values, from 0-9 ms, on the left (with 9
students), to 120-129 ms on the extreme rnght
(with 1 student). The red vertical line on the left
has been added to show the average VOT for
Japanese /p/, spoken by a native Japanese
speaker. The red vertical line on the nght has been
added to show the average VOT for English /p/.
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spoken by a native English speaker. The VOT
values contained in the two columns marked with
red dots are so low that the word “peas” would
typically be mistaken for “bees” by a mnative
English listener. The 14 students in these two
columns would be targeted first for extra help.
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Figure 7. Choice results for VOT of English /p/ o

After asking the students to record the
sentence [ use a computer every day. I had them
measure the duration of the vowel (i.e., schwa) in
the first syllable of the word computer. For a
native speaker of English_ the schwa 1s extremely
short - on the order of 5-20 ms. If one really drags
out the pronunciation and says “come  +
“pewter , the duration of the vowel (no longer
schwa) may reach 60-80 ms. A common mistake
for Japanese learners of English is to pronounce
schwa as a full vowel By having students
measure the duration of their schwa and entering
it into a Moodle Choice. teachers can quickly
determine who needs extra attention in this area.
Figure 8 shows such results. Note that the
majonty of students have a schwa of duration 81-
100 ms. far too long. It 1s possible that some
students included the “m™ of computer in their
measurement of schwa. This would be something
to go over with the class as a whole.
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Figure 8. Choice results for schwa duration

Finally. Figure 9 shows the Choice results of
the pitch difference between the “om™ and the “u”

syllables of the word computer. All students
falling on the left of the red line had a higher pitch
on the first syllable than the second syllable.
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igure 9. Choice results for pitch difference o

4. Conclusion and Future Steps

In this paper. I have demonstrated a method of
setting up a Choice function within Moodle that
has students enter measurements they have made
of their pronunciation using Praat.

By using Praat to analyse their own
pronunciation, leamers are becoming more
autonomous in a field that has had to rely on
native listener judgements. traditionally. for
evaluation. For a pronunciation teacher who 1s
teaching large classes, the combination of Praat
and Moodle provides a way of very quickly
pinpointing which students need assistance in
which areas.

In the near future, a website for teachers using
Praat in pronunciation classes will be developed.
The website will be located at <hutp://clrlabl u-
aizu.ac jp/praat.html>.
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Appendix B

Speak and unSpeak with PRAAT

By Paul Boersma and Vincent van Heuven

Introduction
By the Goodies Editor, Rob Goedemans

Many linguists use recorded speech in their research.
In descriptive work, visual representations of such
recordings (mostly oscillograms) are often annotated
with [PA symbols and other labels, and then used to
illustrate a phenomenon or defend a certain position
regarding the nature of some phonetic or phonologi-
cal property of the language in question. In phonetic
and psychophysical research some parameter of the
recorded speech (like tempo or intensity) is often
altered, after which the new sound thus obtained is
used in an experiment to test the sensitivity of the
human ear, or brain, to certain speech properties.

The introduction of the comp has brought
about a virtual revolution in the linguistic sciences
with respect to the usage of speech recordings. A lab
full of cumbersome machinery has now been replaced
by one PC, Mac or workstation, on which anyone who
puts his mind to it can record, annotate and modify
speech with some simple commands or a few
mouseclicks. Even the calculation of some speech
parameters that were rather complicated to obtain in
the past (like pitch and spectral analysis) but fre-
quently used in phonetic research nonetheless, are
now often just one or two mouseclicks away.

As a result, a growing number of colleagues find
use for files with speech sounds in their linguistic
explorations. The needs of this group are served by a
rather small number of software packages designed
for the representation, annotation and analysis of
speech (and much more in many cases). In my
opinion, one of these stands out in many ways. It is
called “PRAAT"; the imperative form of fo speak in
Dutch. Since this package is rapidly gaining in
popularity, we have decided to devote some attention
to it in this issue. First, one of the authors, Paul
Boersma, introduces the package and outlines its
impressive functionality. Then, an experienced user,
Vincent van Heuven, highlights some of the advan-
tages and disadvantages of using PRAAT in everyday
phonetic research.

It is my sincere hope that these two goodies will
convince even more linguists to download PRAAT
and experiment with it a litle. They will see that
incorporating, for example, some oscillograms of

PIAAT is a mmp.[ter program for analysing,

g and P g speech. It has been

&veloped since 192 by Paul Boersma and David

Weenink at the Institute of Phonetic Sciences of the

University of Amsterdam. There are versions for most

of the common operating systems: Macintosh, Win-

dows, Linux, and several Unix workstations (Solaris,

Silicon Graphics, Hewlett-Packard). By September

2001, there were more than 5,000 registered users in
9 countries.

PRAAT, a system for doing phonetics
by computer
By Paul Boersma

1. Analysing speech with PraaT

PrAAT allows you to record a sound with your
microphone or any other audio input device, or to
read a sound from a sound file on disk. You will then
be able to have a look ‘inside” this sound. The upper
half of the sound window (see figure 1) will show you
a visible representation of the sound (the wave form).
The lower half will show you several acoustic analy-
ses: the spectrogram (a repres ion of the t of
high and low frequencies available in the signal) is
painted in shades of grey; the pitch awntour (the
frequency of periodicity) is drawn as a cyan curve;
and formant confours (the main constituents of the
spectrogram) are plotted as red dots.

PRAAT is most often used with speech sounds, in
which case the pitch contour is associated with the
vibration of the vocal folds and the formant contours
are associated with resonances in the vocal tract. But
the use of PRAAT is certainly not limited to speech
sounds: musicians and bic-acousticians use it for the
analysis of sounds produced by flutes, drums, crick-
ets, or whales, and the interpretation of the three
analyses will change accordingly.

The Sound window allows you to zoom in for
more detail, to scroll to the places that you are

hdba'm- whdwml}nvzﬂyd
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minimal pairs in their work is as easy as ABC. Their Vincent van Heuven, Univemiteit Leiden Centre for i
publications will undoubtedly be the better (and the (ULCL), PO. Box 9515, 2300 RA Leiden, The Netherlands,
livelier) for it. Ml i
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Hgure 1. Praat's sound window.

interested in, to set a time cursor or select a time
stretch, and to listen to the parts of the sound that
you are viewing or selecting. You can easily query all
the important properties of the analyses, e.g. obtain
the average pitch value inside the selected time
stretch. You can tum the analyses into separate
objects (independent from the original sound), which
is handy for further processing, e.g. it allows the

= et
Tile Gl Query View Swlwct Search lulerval Posst/Bowsdary Ter

pitch contour to be saved, printed, or converted into
something else.

2. Annotating speech with PRAAT

PRAAT is used many linguists (phoneticians,
phonologists, syntacticians) to label and segment their
speech recordings. You can make transcriptions and

=z

Figure 2. Praal’s annotation window.
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annotati Itiple levels simull ly (see the
three leveh in ﬁgute 2), in a window that typically
also shows visible representations of the sound, the
spectrogram, and perhaps the pitch contour. PRAAT
supports an easy use of spedal symbols in annota-
tions, including nearly all symbols defined by the
Intermnational Phonetic Association (such as the #
symbol, typed as “\te”, in figure 2).

3. Synthesizing speech with PRAAT

PRAAT is not a texttospeech system: you cannot
type in an English sentence and have the program
read it aloud. But you can generate many types of
sounds with PRAAT. First, you can use formulas to
generate simple sounds like sine waves or white
noise from scratch, or to generate more wmplicated
sounds from other sounds. Second, you can create
sounds from other types of data, e.g. you can turn a
pitch contour in a pulse train. Third, you can do
sourcefilter symthesis: from stylized pitch, intensity,
and formant contours that you can build from
scratch, you can create speech-like sounds. Fourth,
you can perform arficulatory synthesis: from a speci-
fication of timed muscle contractions, Praat will
compute the resulting sound. Fifth, you can create
sounds from other sounds by a variety of filtering
and enhancement techniques.

4. Manipulating speech with PRAAT
A spedalized manipulation window allows you to
stylize and modify the pitch contour of an utterance.
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In figure 3, the i ion “can you
time it?’, with an original final hxgh rise, has been
converted into a slightly whining command. The
same window allows you to modify relative durations
within this utterance. In this way, you can change the
intonation and stress patterns of the utterance, which
is useful when creating stimuli for research into the
perception of prosody.

5. Graphical capabilities of PRAAT
PRAAT comes with a separate Picture window into
which you can draw your sounds, pitch contours,
rams, and any other data types. You can add
text (several fonts, many special symbols, several
sizes, any rotation), lines (several colours, any widths,
several styles), circles/ellipses /rectangles (filled or
outlined), and several types of markers along and
inside your drawings. Figure 4, for instance, shows
the modified pitch contour of figure 3, with appro-
priate vertical text to its left, and a comment added
above it
The Picture window is designed for producing
publication-quality graphics for your articles and
dissertations. From this window, you can print to
any printer (PostScript, Macintosh, Windows) and
save your drawings as EPS files (best quality, but
works with PostScript printers and PDF creators
only), WMF files (Windows), or PICT files (Macin-
tosh). All of these can be easily imported into your
word processor. The Macintosh and Windows ver-
sions support the graphical clipboard as well, so that
you can use simple copy-and-paste to move PRAAT

Figure 3. Praat’s manipulation window.
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pictures to your word processor, if you have no use

for PostScript quality.

6. The PRAAT scripting language

In most parts of the world, slavery was abolished in
the 19th century, but it not unusual to see
phoneticians measure the pitch values of 1500
vowels by hand. You would probably want to
replace such work by an automated procedure that,
say, loops over all the sound files that reside in a
certain directory or over all the segments marked
“u” in a vowel annotation. Such things can easily be
performed by the PRAAT scripting language, which
s a g Lpurpose prog ing language with
special capabilities for simulating menu choices and
button presses in the PRAAT program. Many people
use this language for all their analyses, abulations,
statistics (there are 1pec|al funch(ms for computing
levels of significance in f, x, or F tests), and
complicated pictures. In fact, you can use PRAAT
as a general drawing program: figure 4 shows a
PRAAT script that draws the complicated figure at
the top of the Picture window.

7. Other features of PRAAT

The PRAAT program contains several possibilities in
areas that are only remotely connected to phonetics.
Phonologists and syntacticians like its implementa-
tion of Optimality-Theoretic leaming (constraint
demotion, gradual leaming algorithm, robust inter-
pretive parsing), which you can apply to your
own cases. Other possibilities include neural-net

o
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Figure 4. Praat’s script and picture windows.
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modelling and extensive high-level statistics (prin-
cipal-component analysis, discriminant analysis,
multidimensional scaling).

OT learning 2.1. Viewing a grammar
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8. The PRAAT manual

PRAAT comes with an extensive tutorial, which you
can start by choosing “Introduction to PRAAT” from
the “Help” menu. The entire reference manual is
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release that [ am currently using is version 3.9.36
running on the Windows NT platform.
PrAAT started out as a collection of programs that

were spec:ﬁal]y desrgned to produce top-quality

contained in the program as well and consists of

of speech, ie. oscillograms,

about 800 pages that are connected via hyperlinks (see
figure 5). Help b are available in most wind
and dialog boxes, and clicking them will take you into
the part of the manual that is most appropriate in the
current context.

9. Why PrRAAT?

You will want to choose PRAAT for most of your
phonetic research not only because it is the most
complete program available (it contains mudh more
than could be discussed here), or because it is
distributed for free, but also because it comes with
the finest algorithms. The pitch analysis algorithm is
the most accurate in the world; the articulatory
synthesis is the only one that can handle dynamic
length changes (ejectives), non-glottal myo-eleastics
(trills), and sucking effects (clicks, implosives); and
the gradual learning algorithm is the only linguistic-
ally-oriented leamning algorithm that can handle free
variation. But of course, there will always be things
related to phonetics that other programs are better at.
For your convenience, PRAAT has therefore been
designed to interface reasonably well with Matlab,
SPSS, Excel, and the Klatt synthesizer.

10. How to get the PRAAT program

You can get the PRAAT program through its web site,
www.praat.org. By writing an e-mail message to the
first author, you obtain a free licence to download all
current and future versions of the program, install as
many copies as you like on as many computers as you
like, and use the program for any legal purpose at
your work, at home, and in the field. You will also be
informed about major updates of the program, which
appear approximately twice a year. The source code
of the PRAAT program is distributed under the
General Public Licence.

A user's comments on PRAAT
By Vincent |. van Heuven

Introduction

PRAAT is probably the most comprehensive toolbox
for phonetic research available worldwide, and it is
certainly the most affordable; it actually costs no
money at all. In fact, it is so diverse that [ have never
met anyone — apart from its authors - who could
claim to have experience with all the modules that the
program contains. I for one will have to limit the
present appraisal to just those few modules that my
co-workers and I have used in our laboratory. More-
over, PRAAT rejuvenates at an alarming rate. The

spectra, spectrog f tal frequency and
intensity plots, etc. However, the flexible and well-
planned structure of the program allowed its maker(s)
to extend PRAAT's functionality almost indefinitely.
Often, the same tasks can be done by PRAAT using
different modules with different algorithms. Pitch
extraction, for example, can be done with the aid of at
least four different algorithms: autocorrelation, cross-
correlation, SPINET, and subharmonic summation.
Help files are available for each of the algorithms,
explaining the meaning of the many parameter values
that can be specified in for each algorithm and
providing references to the literature. Each algorithm
comes with a set of default parameter settings that can
be overriden by the user. Also, there is an unmarked
algorithm (which turns out to be an autocorrelation
technique) that allows no special tuning.

In all, there would seem to very little that PRAAT
cannot do for you. However, some things can be done
instantaneously, other tasks can be performed only in
non-obvious ways that the novice user will never
discover by himself. Fortunately, the makers of
PRAAT take great pride in their product, and are
willing to answer queries from the floor 24 hours a
day, or so it seems, again at no cost.

It should be }'nlntd out that PRAAT - nol a self—
study course in exper 1/i ics.
To be true, a detailed on-line technical leﬁrence
manual is included with the program, but it generally
does not discuss the pros and cons of alternative
approaches /solutions to speech analysis problems.
The user must decide on his own which algorithm
will suit his purposes best. In this respect PRAAT is
not unlike the magic broom that takes off with the
sorcerer's apprentice. The general advice would be:
do not try this at home, and always consult your local

Muitipanel eaitors

A recent development seems to have been toward
providing smorgasbord-like complex presentations
which display speech parameters as a function of
time in multiple synchronized panels. Two such
complex editors are provided.

1. The first is the basic waveform editor (which is
invoked by a Sound object), which can be tailored to
the user’s taste. It allows for simultaneous display of
the waveform, am, formant tracks (inred), a
pitch curve (blue) and an intensity curve (yellow), all
superimposed on the spectrogram. Each of the five
displays can be switched on/off, scales can be
adjusted for optimal visual resolution, there is a
(limited) choice of algorithms that can be invoked for
each display, and parameter settings can be chosen
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independently for each display. Values can be eye-
balled and read out under cursor control; digital
readouts can be obtained through data queries. The
edit functions allow cut, copy and paste, zero, and
time-reverse. The parameter tracks can be extracted
from each display and stored separately.

2. The second is the editor that is used for
Manipulation objects. The waveform is displayed
together with a pitch track (default pitch determin-
ation algorithm) and a relative duration parameter. In
the waveform the moments of glottal closure are
indicated by vertical blue lines. The corresponding
pitch-synch freq y value is displayed in
light gray in the pitch manipulation display. Pres-
ence/absence and location of glottal pulses can be
manipulated. Also the user can stylize the pitch curve
and /or change the pitch curve in any way he wants.
Similarly, time intervals an be selected and given
different relative durations. This allows portions of
the utterance to be stretched or compressed in time.
After manipulation the sound can !:e raynthamed
using two different y

a. PSOLA resynthesis: a:elahvely simple waveform
manipulation technique that affords the manipulation
of pitch and duration but detracts very little from the
original sound quality.

b. LPC resynthesis: a statistical data reduction
technique that g lly leads to considerable loss of
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first formant frequency F1 against the second form-
ant frequency F2. Optionally, dispersion ellipses can
be drawn around the scatter clouds of vowel points
in the Fl-by-F2 display. Such plotting facilities are
also provided by the — expensive - Kay Compu-
terized Speech Lab (CSL) package. Using the
annotation tools incorporated in PRAAT, beautiful
printquality vowel diagrams an be produced. For
teaching purposes it would be attractive if this
display could also be used as part of a user interface
vowel ds g the cursor
around in the display (interactively or from pre-
defined custom-made trajectories), using LPC syn-
thesis. The authors at one time promised that this
fadlity would be made available but I have not seen
it (yet). As far as I know, there is no interactive
software around that can do this sort of vowel
synthesis (although the Vowel Hunter program
developed at the Phonetics Laboratory of Bonn
University, Germany, comes close). Also, there is
the talking vowel diagram provided on the Speech
Production and Perception I CD-ROM issued by
Sensimetrics. However, this product does not pro-
vide for on-line vowel synthesis; it just plays a fairly
small number of pre-stored vowel waveforms.

Serintineg 1

sound quahty but affords — in principle - the
manipulation not only of prosodic parameters (pitch
and duration) but also of spectral parameters (sound
quality or timbre). Unfortunately, the display and
manipulation (smoothing, stylization, frequency
shift) of spectral parameters (formant tracks) is not
implemented in the manipulation editor, nor are
these functions easily available elsewhere in the
package.

It should be doable, in principle, to reduce the two
editors to just one generalized editor that allnws the
display, interactive and ipul
of all the relevant properties of the speech signal. The
manipulable properties should include the intensity
curve. This parameter is currently displayed in the
waveform editor (optionally) but cannot be manipu-
lated.

Additional displays
Cochleagrams. Hidden further down the hierarchy of

PRAAT functions are the possibilities to create audit-
ory spectrograms (or cochleagrams). As an option
with the cochleagram the loudness (expressed in
Sones) of a ime-slice can be queried. It is not possible,
in its present state, to instruct PRAAT to produce a
loudness trace as a function of ime (although the user
can generate and print such a contour, using the built-
in programming language).

Vowel diagrams. It is also possible to plot a vowel,
or even a series of vowels, as points in a vowel
diagram, ie. a two-dimensional graph plotting the

PRAAT comes with a full programming language
which can be used to create script that an be run in
batch mode, allowing the user to analyze large
quantities of data automatically - with or without
user intervention, and to store measurements in a
database for off-line statistical data analysis using such
packages as SPSS. PRAAT scripts can be programmed
from scratch or the user can build upon a basic script
that is generated by the PRAAT macrorecorder.
PRAAT keeps a log of any button pressed or keystroke
entered during the interactive session. Atany moment
the session’s history can be loaded into a text editor
and used as a starting point for a program.

Using the programming tool, the user can extend
PRAAT any way he likes, defining new functions and
making these easily accessible in the PRAAT user
interface as optional buttons. Any user with a basic
grasp of computer programming will be able to
construct PRAAT scripts. The PRAAT interactive man-
ual provides lots of sample scripts to give the novice a
basic feel of how to go about generating scripts.

PRAAT as a sound generator and teaching tool

For the teaching of basic acoustics — often a tough
subject for undergraduate L d with a
non-technical background — PRAAT provides a com-
plex tone generator with very limited possibilities. To
be true, PRAAT also allows the user to define any
waveform by typing in and/or editing full formulae
such as:

1/2*sin(2*pi*377*x) + randomGauss(0,0.1),
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which generates a 377-Hz sine wave with some white
noise superimposed, but this is not an option for the
beginner. It would therefore be more fun if the simple
tone generator could be extended such that the user
could interactively set and adjust the fundamental
and the intensities of a number of harmonics in a
spectral display, observe the effects of the spectral
adpustments in a waveform display and listen to it, all
at the same time. Conversely, it would be ideal if
some pre-stored or external sound (either from a tape
recording of from a live microphone) could be
simultaneously displayed in an on-line fashion as a
waveform and as a spectrum. Older (UNIX) versions
of the GIPOS speech processing package developed at
the former Institute of Perception Research at the
Technical University of Eindh , The Netherland
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contained such a facility as a goody, but it is no longer
included with the Windows edition of GIPOS.

Especially amusing and instructive is the function
for generating Shepard tone spirals. This is a complex
tone signal with a pitch that seems to be continually
nising, without getting anyw here.

Condusion

In summary, PRAAT is a formidable research and
teaching tool for phonetics. This report has not done
justice to its makers in two respects: first, it singled out
only a small part of PRAAT’s many possibilities, and
second, it put undue emphasis on thing PRAAT cannot
(yet) do. I end this review by reinstating that PRAAT is
unrivalled as a general purpose speech analysis tool.

Source: Boersma, P. Speak and unSpeak with Praat / P. Boersma,
V. van Heuvan [electronic resource]. URL: www.fon.hum.uva.nl/paul/
papers/speakUnspeakPraat_glot2001.pdf._(accessed 10.02.2016).
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Appendix C

A. Good English @

— \Your English is |very ,good. You’ve ‘been to \England, I sup,pose.

—'No, I ‘haven’t. I 'learned ‘English § in ‘Moscow only.

—~Did you “really? “You must be ‘gifted § for ‘languages.

—"It’s very ‘kind of you | to \say so, | but I 'don’t ‘think my.self I “am. -

—In Mact, ¢ "so far | I 'haven’t come a‘cross many /foreigners, | speaking
\better ,English | than ,you do.

—\Well, § \I Vhave, | but “thank you “all the Ysame. :

_ 'What sur'prises \;me g is that you have 'such a cor,rect pronunci‘ation.

—\Well, | with “modern e‘quipment to,day | it’s “not very difficult.

—~0h \yes, | “that’s “all very \well, | but 'even 50 | learning a Jlanguage € is
a 'hard Yjob.

—1 'couldn’t a'gree \more. 'Quite a ‘number of people | |lose /heart ¢ and \give
it up.

Source: Kapuesckast, E.b. Tlpaktiueckas (hoHETMKA aHTIUIICKO-
ro ss3bika. [nsg npoasuHyToro srtana ooydyenHust / E.b. KapHesckas,
E.A. Mucyno, JI.JI. PakoBckas ; mon obur. pea. E.b. KapHeBckoit. —
3-e usn., ucrp. u goi. — M. : Dkemo, 2009. — C. 76.
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Task 1.

Task n.

Draw conclusions
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