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The Movement of Vowels and Its Variations in English
An Experimental Analysis

Wu Chao
(School of Foreign Languages, Nanchang Institute of Technology, Nanchang 330038, China)

Abstract ; This study focuses on the space of English vowels and how each pair of tense-lax vowels can
be identified according to the accurate phonetic features. The positions or heights of the tongue have
been believed to be elements that determine how to pronounce a vowel. However, data in this study
show that there is another feature that can tell the difference between the tense-lax vowels—the tense
vowel and lax vowel in the same phonetic space move in various directions, mostly opposite to each
other. This finding may help EFL learners in two aspects: recognition of these characteristics may
benefit EFL learners in Nanchang Institute of Technology so that they can sense the subtle differences

of the tense-lax vowel pairs and acquire confidence in English pronunciation.
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Biortre BFCAEL, BR 7K. RooH B E REF k2
S, RMEFER —Falrh, K. EOCH IR e
N2 S, RIDCHE I E s . X AR B
AE T —HPRYON R ITE R, i e
WA A T, W] LAY B i o o) R
RECH A BN RS, 025 i< > 5 g A o I 1 3
R 9B T S PR HETE S I A S P A TE R BERL
LERETEH, FATBIRE T HIEARIEH FAEA
ETEF I e B, T S i A A LI, 7R
Bt b A PARRT & F P HESGE O E S 7 7E A1
FIGAL . A BSEIRIR ER B WL H O O B, L
DRI R IC T A AR L[] 5 AR

(—) ERPXRTIRESFHNAR

20 48 50 2 60 4EA%, [EAM R K S8
WFRTFIATAT, ORISR 8 PR X 43
BT RS AR B 2 5 1R B 52
BF5E4R, S5 Martin Joos ' R4 L F A 30K
S MTE R ITE S, 30 1 R 2 P 3 (S
L FH IR ] (voice onset time) X 4N M &
(255, RILTCH SIS I K B AE, $dy <L
W, WL A SRR — . 45 I = JHE
WAL, R HEIX PRI AR B T X 4045
TG 2SR (Peter Ladefoged) ), Ju#H RIGHEEHY
RIURIT TIEGARL, JESehih &2 E e, 5
IFERIFRR 72 %% (acoustic phonetics) .
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(3) ARZOCH ARSI T, O A 2 EE i
R, (HEFL 22 HLAE X Ho0E [i] M [1],
[al A [al, [o] A1 [a] ZIEEIAFRFHE: X
IMERESX LT CE I LA B SR AR, i8I JCIETH PR
I E IR

(4) MEAEM—ATeionF A g IE (J1)
MK, AR e — DB W SRR 1 <
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E1 mx&Eli,e, a,0,u]lB

Fig.1 Images of the five vowels [i , e, a, o, u]
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R, WFEBAPOEE SIELT, ¥2TE8m
RE—E IR 2

Xof iX 26 ] @t ) fi 4 fif B ) DL AE Ladyfoged f
(HOBEICE M T)  (2000) 7 PR A, %A X L]
heed, hid, head, had, who’d, hood F1 hod A fff
Riiny [i, 1, e, ®, u, U, a] ¥, #1757 IE4H
AR, RIS M B R X ST I, LA
AR g, A8 BRI W, B2 EEAR
BATTE R PR, AUUX L8 B R E i A
T Ladyfoged i f it 1R MR 1%L & H KR,
XEEEGR R Tanfarg e [ i, e, a, oo u] (A
1), KEefdbdes 7E Ry, HELA Tt

28l {H EFL %) il Zk— 20 TR IX 88 R ¥ 4%
(ERCSS /I Ei Y o=y DN ) iR S S=emif: b8
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EATHETR I G2 R Sh EE 7 Be 7 55 9tk Ll R —
Bk, Hrp2 S, 1254, i e F )
TR FEREIEE, (i H— &40 600Q BIZE LA,
G s 3 ) T A A RS P S
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(1) DUETENC AR,

BCRATLBE AR PEY (0 [i])

AR L, (8 [ei])

HEH T —/NE e (18 [u])

SRETEIHT 47 (#f [ou])

FEMBIHEIMASIA T, (FE [o])

FRAFMET o (BT [a])

(2) HIEITTE MRS L,

The tea is a kind of drink. (JC%& [i:] and [i])

Making hay while the sun shines. (JG#% [ei])

Yes, That’s right. (Jo& [e])

We use an ox here for carrying things (JG& [o])

Two judges will be enough. (JCH [A])

Me r00. (JCHE [u:])

Your shirt looks cute (JGE [u])

I owe the lady fifty dollars. (JG& [ou])

The boss has gone to Beijing? (JG%F [o])
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i, ] PARRT 188 R 918 0 A 7 5 F
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R Asbrbr . (KFP%h: 0 ~3500 Hz), A F1 fil F2
AR (B M b BH A — S J0 & 78 11 ) & & SR
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1500 /
1200 gy
900 ﬁ;\k
0
L :? \

F\(Hz)

600

Yoy e e
2 II
-4
300 - % —

700 1400 2100 2800 3500
Fy(Hz)

M [au]) o THDGE AR BRI BRIR ) P
MR . 7SS EER IR B Z280UER B Fl
£ 300 Hz % 700 Hz XS]], F2 M\ 700 Hz % 2 600
Hz Z[A], J—J7H, Z800EcE ) FL AT 300 Hz
%1000 Hz X3, F2 M\ 700 Hz % 2 200 Hz Z[i].

u

1500
[1]
T
1 I
[e1] m_\/b&m;nww
[ou] % L a 30,
- /’gﬂlﬁ%@o
[9] 0 F
[«al //;

700 1400 2100 2800 3500
Fy(Hz)

2 ERESAHNAREBFEMEEZNL LN 6 M (TE) /MR
Fig.2 Chart shows the plots of vowels pronounced by Chinese students and native English speakers
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ZY1E 1400 Hz) , WHGE “M” 0 [i] &AL TR
X3 CE IR PUERAE R R Y 2 500 Hz) . “who”
HiEocE [u] &, 2 R e [u] H4ETE
AR DX duk 5K 22 Ak T 8] X3, 1 i 3 DU AR X g
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Fig.3 Formant chart represents the plots of

[i,ei,a:,0,0u,u]
2 EREBHRES

1E “ox” WY [a] FIHBABHAEDUE K
FARREALTARNL, E—FL e R RIAMEA E Mi

B iy [al EORAEAE R R, R LA
TR, BEE “loss” H [o] HEHEAR,
5 “ox” iy [a] HEE, ME “K” H 1
(o] HEIFTHAME, “own” Hify [ou] FRIFENT
HE R, TGE CBRT g [ou] o DR S I A
WAL E

I IR TS 25 52 M B DU IR & P8 o
FIIER L FWe? =43 D0E R E s s, &
AW Sk S, MR e R YEE I (o]
Flou] Fi, MREHEELNE, B3 Baflfilk
DUEESER, XPANEEES [o] Al [ou] Ji¥
IR, Ao CE W (i), [ei], [u] A
Lal, WIEASAER MR XU T3 F—,
EFL A 7E WA R I b R AN G2 B, ] A
A BHEFTAE N A E 2 B BAriE 1 B, e
ZTRMERZ )G, BFL 220 DU 48 H AR

EE o
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ST AFEZES, T IEH IR EDIF B B i
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K4 B T3E oy (1] (Z£) M [1]
(i) wpxFtetErRgsh, diocy [i] X
BT O EERT DT, WocE (1] AT 74
X IR ES B T BRI S, 2 BRARE S
&, WWHERUE . Bk, AEE. IR EEASK
SPRotE 1] FRAIcE (1], HXeel 55 A X
SIIX AT S RS . LR anDUEINE, ek
7oy (1] HEEEER BfERER. B 5 Boni =
PEE R DUE T (1] SR =FRal, Bifg I,
P4 I S SociEooy (1) &M &y N R
Al [FRER AL BLAE “hay” FI “yes” Hiffy
lei] &A1 [e] &; “own” Fl “loss” Hf¥) [ou]

(o] #: “who” Al “looks” ity [u] Al [u]
FLUR “ox” Al “judges” i) [a] A [] .
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Fig.4 Arrows reflect the movement of the [i] and
[I] produced by a native speaker
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Fig.5 Arrows reflect the movement of the

[1] produced by a native speaker

K6 SRR, Jod [ei] M1 [e] A3
(FFEMW) , FoeE [ei] M BB, W [e] &
Wi TR, JCERRHE LRSI X — KB
ZHIHFZRAE AR AR, JoF [ei] RN
Le] FMEIAHSN, RakEros (1] rEE
%30 (Celce-Murria et. al. )™ 8¢ =4 BEDUA
WELMIBUY 7 o [ei] & (WLET), &

R ESE e, TR R [ei] HHY
il (HAER 8 R, SGRRHEE R “hay”
o Lei] B, EURMEHTHIX R R, A5
[ _E I ISR AR A e DX L, X 5 AT
FrA R P B BT A AR KA, RIREAT R
EEATIEECE (el AIRASERR AT S 00E
iy Lei] #o
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Fig.6 Arrows reflect the movement of the [ei] and

[ €] produced by a native speaker of English
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Fig.7 Arrows show that the [ei] produced

by three Mandarin speakers are uniform
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Fig.8 Arrows shows [ei] produced

by three English speakers
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LA ARAE, T B BFL 222 5 5, 16 KX 2
JLHN, RS RIGIEFE L. X H A
Bin T2 A BB a1, R AL TN E R A
F: i, SORMILE E S DU R R R
AZERN, FAPRAE LUG TR 13k 2622 1l 2 15 F°7 Bt
R AR L H A KRR B, NERRE
b, TRRERT DU 52, B XA BT 1 &5 4R AIE,
fian [i] Fn (1], [ei] M [e] %, AEATLIAESC
o EADCE A S A A F B T s Ok
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) — loul
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Fig.9 Arrows reflect the movement of the [ ou] and

[o] produced by a native speaker of English
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Fig.10 Arrows reflect the movement of the [u] and

[ii] produced by a native speaker of English
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Fig. 11 Arrow reflect the movement of the [ a] and
[A] produced by a native speaker of English
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L8 1 R

“HEATGE A B A R T 1) R AR
MM R K T 743487 (Scholes) ™, A
H RNt — e 5l f 5 2., BB %48 T H
FRIEFFIE 27 2] 5 LR A T 1Y) o 3R AR R
HMER % E4y25, Liu, Chain Tsuan (2001) ") géi5
o, BRETRAAERSSE R S IR, fEE R L
BIHA RO T fiba oo, (Bl FRhiaiE L
A AL, BT AR AT P A 2 B
oeiE RIG 2, WHAiETd g [a] & 0288 R
Hil7E [el, [=], [a]l 1 [A] HFHFRXEN,
A, 3% 1% P {# bet-bat, cat-cot, cot-cut, cot-
caught 2 [A] % LL AR IR ME, B9 R H], AR EIT
B LLAEERE, DOBLZ 9ih, T HRXT
JCEAEE A, Wl TUUE IR AR, B
ANE BRSBTS 2
ten, PUETPR/A s R (1], [iy] A
(1] MRy (WK S) , XFEorit ] 1 oA A48
15 BFL 74 7E [X 43 bet-bat, cat-cot, cot-cut, cot-
caught i, ZxHIA/DAE

AXAREFERS T B L 48 LR A5 By BFL 27
A sl TR AR K, R ge e b —
HAUTTH X A — S IA AT @, Lado Robext
(1966)" " s, “ [i] A [1] ZIIXH ICwH R
L — AR, S e — R E R,
DIEREEFOR X AL, B 2Rk

B EmEHEE TG RE L, T R 25 R Y
JAFWT g B R E R FXE” . X A F RS A
AMEM, B, ZICEEN TR — 1 IARBE, &
W—ANE 2 B ARBEES S TC & A ek, At/ b
WRRL; I R X A Te 7 A 25 ) Fd U
B ORI AP IE B RHE, A REHE— A SRk
RN, XA AL 2002 28 O B IR i A
B, A MEET AR K AL, BT A
TCEMRECR T B, Rl g i A T35
W H TS, tndeis g [i] fn (1] &

CEAIDUE R /1B B R e A, IR iR
TIEEBR 22 5 5, EFL 27 2] F 7E A ix sk
T, ST E M, BTSSR R R
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RIS, 2R FH A RS T Se8er,
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a5t

i, 45ie

AR SCEIE H 4 TXHZ bet-beat S AHA
1) bet-bat BCREE AT B 2 AT X H v A9 B o0 ¥ RRAE
PP LB R, BT IRA R IEE R
45, LRGN T E AR OR ML IR HE % EFL 24, 55
Gh, TEfR SRR BT, PRAAT 22—k
WAz T H, ol LA B EFL 448 XHE & 1T
AR, FEDNARBBENEAWA, SEEEM
T B RRAE rhon DA LAt b i X . IR AR < BRR
K, REEFEEAESFEARRE SR
W MAWEMN T o Kok, 240/ i) il %
T8 R A A A I B A S BRI it
(R AT B HER — B0 T, BUBIFS RLSR rTAR R HS Bl =
A U ETE RS WA EE , B AR R RE A
HNWT ST, REAEFR S BEA T e T 5

AT SERSE , KT TSR 1 S
W5, RPN IR DGR oS I R
AT HLE A3 BT LA 2 B 5 22 (4 ) Bb M 5 5 45 R 42 3
EFL #R4E |, WEEHE 5T 45 A8 A5 X R B 3 T 2= B
EFL “ A A SR SCRIAS Bl 2B 38 IA R J2 i L4
FELE S REHS B BFL “# A0 B ) S b e B 0 i
BRHE L, JEEE R S TR, SR

TR I, WA BRI AR BT N A
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