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PAT VAN PE

1. Ly do chon d@ tai

Giao tiép bang loi 1a hoat dong thuong xuyén va quan trong trong doi
sdng cua con ngudi. Trong giao tiép bang 1oi, nghe - hiéu tiéng néi la khau
quan trong. Sy tiép nhan &m thanh ngdn ngir dwoc thuc hién khdng chi ¢ tai,
ma con bang hoat dong phan tich tong hop cua ndo. Pau thé ky XX, may do
thinh luc dién tir ra doi, cho phép danh gia stc nghe vé thé loai va mirc do.
Tuy vay, phuong phap nay van bi han ché, vi kich thich ding d& do 1a cac
don am, trong khi tiéng néi trong thuc té giao tiép hang ngay 1a phirc am. Po
sic nghe bang don am (TLA) c6 gia tri phan tich dbi voi sic nghe va chi
khao sat danh gia dugc mot s6 bo phan ctia co quan thinh giac (tai giira, tai
trong...), khong cho phép danh gia day dii, hoan chinh ctia qua trinh nghe-
hiéu, dic biét cac co quan trung wong than kinh. Thinh lyc 161 (TLL) 1a ding
10i noi, ngdn ngit ty nhién da duoc qui chuan qua may do thinh lyc lam
ngudn kich thich @ do strc nghe. TLL nghién ctru tong hop vé thinh giac
gitip chung ta xem xét ca phan ngoai bién (tai), phan trung wong (than kinh)
cta bd may thinh giac va danh gia hiéu sut cia bd may d6 vé mit xa hoi.
Trén thé gi6i tuy thude vao dic diém ngdn ngir clia timg nudc, ngudi ta xay
dung cac bang tir thir va bang cau thir thinh luc 161 (BCTTLL) khac nhau. O
Viét nam, da c6 ba bang tir thir TLL dugc xay dung. Trong thinh lyc 101,
BCTTLL c6 vi tri quan trong trong danh gia kha ning nghe hiéu. Boi vi,
trong giao tiép hang ngay, ching ta tiép nhan thong tin khong phai qua cac
tir tach biét, ma qua cac cau. Vi vdy BCTTLL cho phép danh gia mét cach
tong hop, diy da hoan thién qua trinh nghe hiéu trong giao tiép bing
10i.Viée xay dung BCTTLL rét can thiét trong viéc do tinh strc nghe dbi voi
nguoi 16n, x4c dinh ngudng nghe nhan 15i néi, danh gia hiéu qua phau thuat
phuc hdi chirc ning nghe nhu ciy dién cuc bc tai.. dic biét 1a dbi véi ngudi
nghe kém do tudi gia trong viéc danh gia hidu suit ciia may tro thinh gilp
cho viéc lya chon may tro thinh thich hop. Nuéc ta, cho dén nay chwa co
cong trinh nao nghién ctru xay dung BCTTLL tiéng Viét. Xuat phat tir thuc
tin trén, ching t6i da tién hanh dé tai “Nghién civu xdy dung bang céu thir
thinh luc 10i Tiéng Viét, ieng dung trong nghe kém tudi gia”.



2. Muc tiéu cia dé tai:

1. Xay dung bang cau thiz thinh lyc loi tiéng Viét.

2. Ung dung bang cau the thinh lec 161 tiéng Viét trong nghe kém tudi gia.
3. Nhirng déng gop mai caa luan an

1. Luan an d3 xac dinh duoc vai tro cua cac thanh t6 ciu tao am tiét
tiéng Viét (dm dau, &m chinh, am cudi, thanh diéu) trong viéc tao am
sic (cao trung, thap) cua am tiét. Tir 46, dua ra cach xac dinh am sic
am tiét va phan loai duoc 840 tir don tiét, pho théng, théng dung lam
co s dé xay dung BCTTLL tiéng Viét.

2. Xay dung dugc BCTTLL tiéng Viét dua trén co s& Ngon ngit hoc
(ngit am, tir vung, ngit phap tiéng Viét) va Thinh hoc (qué trinh nhan
hiéu cac tin hiéu 10i no6i), gdm 100 cau, chia lam 10 nhém can bang vé
ngit 4m va thinh hoc, m&i nhém 10 cdu gom 4 cdu am sic trung, 3 cau
am sdc thip va 3 cdu am sic cao (ti 18 4-3-3). M&i nhom 1a mot don vi
doc lap trong do tinh thinh lwc 16i. Ngudn 4m miu BCTTLL tiéng Viét
dugc ghi am trén dia CD, dam bdo cac tiéu chuin vé ngén ngit hoc va
thinh hoc; do vay, st dung dugc nguén am mau nay trong do tinh thinh
luc 161 cho bénh nhan trong ca nudc.

3. Ung dung BCTTLL tiéng Viét trén BNNKTG chi ra vu diém cua
BCTTLL trong viéc danh gia kha niang nghe hiéu trong giao tiép va dé
xudt viéc str dung BCTTLL dé danh gia hiéu suét ciia may tro thinh.

4. CAu tric cia lun 4n:

Luan an gom 113 trang; Dit van dé 2 trang; Tong quan 34 trang; Dbi
tuong va phuong phap nghién ctru 14 trang; Két qua nghién ctu 37
trang; Ban luin 22 trang; Két ludn 3 trang; kién nghi 1 trang; C6 39 bang,
17 biéu dd va 16 hinh; 95 tai liéu tham khao trong d6 54 tai liéu bang
tiéng Viét, 38 tai lidu tiéng tiéng Anh, 3 tai liéu tiéng Phap.
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Chuong 1
TONG QUAN

1.1. Lich sir nghién ciru bang cau thir thinh lwc loi
1.1.1. Tinh hinh trén thé gigi
1.1.2. Viét Nam: Tru6e day TLL Tiéng Viét da duoc cac chuyén gia dau
nghanh quan tdm, cha y va da xay dung cac bang tir thir. Nhiing bang tur thir
nay da dit nhimg co s nén méng cho thinh lyc 16i Tiéng Viét.
1.2. Giai phiu va sinh Iy thinh giac: Pic diém quan trong cta duong
dan truyén thinh giéc:

% Tin hiéu tir mdi tai duoc truyén vé ca hai ban cau nio.

% C06 tinh dinh huéng cao vé tan sé

A tai Phia truée
Mang day Oc tai binh
@ @
—is @ @
/ @ &
@
@ @ @
@ o) . R
@ @ @ \ = Vo ndo thinh giac so cap
& A
Pdy  Hach  Thinkinh Nhan éc tai Vi néo thinh giéc thir cép
x0an nghe Phia sau

Hinh 1.11. Bén d6 tin s6 4m thanh trén mang d4y, nhan dc tai va vé nio
Dic trung thong minh nhat cua cy dién cuc bc¢ tai d6 1a dua vao loi

thé sap xép ban d6 am theo tan sb ¢ 6c tai. Pay ciing 1a co s sinh ly hoc

quan trong dé xay dung BCTTLL theo tin sé am.

1.2.3. Puwong thin kinh lién quan nghe hiéu va trd loi

1.3. Thinh luc loi

1.3.1. Ung dung thinh lyc 16i: chan doan - giam dinh - tro thinh.

1.3.2.Cdc chi so do thinh lwe 16i: ngudng nghe 10, chi s6 kha ning

nghe, chi s6 mat nghe, chi sb phan biét 10 va chi s6 mét phan biét 1oi.

1.3.3. Biéu dé thinh lwc 16i chudn: thudong c6 dang hinh chit S

1.3.4. Qud chuéi ngén ngi (speech Banana): chi ra ving gi6i han trong

thinh luc d0, & d6 mdi 4m vi cua ngoén ngit dugc dinh vi vé tin sb va

cuong do.
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1.4. Co sé ngon ngir hoc dé xdy dung BCTTLL tiéng Viét

Dé xay dung BCTTLL, can xuét phét tir nhimg dac diém ngir am, tir
vung, ngtt phap ban nglr ctia nguoi bénh.

Tinh chit don 1ap, don tiét 1a dic diém quan trong nhat cua tiéng Viét.
Céc am tiét dugc phéat am riéng biét nhau va hau hét cac truong hop mdi
am tiét déu c6 nghia. Trong tiéng Viét, Tiéng la sy giao nhau, su tring hop
“3 trong 1” ciia 3 don vi: tiéng = 4m tiét = hinh vi = tir. Pon vi co ban trong
Nghe/hiéu tiéng Viét khdng phai 1a c4c &m vi - nhu ¢ cac ngdn ngir chau Au,
ma la tiéng (&m tiét). Vi vay tiéng ciing 1 don vi xuat phat va co ban trong
viéc danh gia kha nang nghe/hiéu trong TLL tiéng Viét. Dya vao dac tinh
ngit &m, ngit nghia, su thdng dung cua tiéng, c6 thé phan loai tiéng theo am
sac, mirc d6 kho/dé dé xay dung BCTTLL tiéng Viét.

1.4.1. Ngit Gm tiéng Viét
1.4.1.1. Cdu triic am tiét tiéng Viét. Am tiét tiéng Viét co cAu triic chit chg,
2 bac; bac 1 gdm cac yéu té bat budc 1a am dau, van, thanh diéu; bac 2
gom céc yéu tb ciu tao van : am dém, am chinh, am cubi.

So d6 cau trdc 2 bac caa am tiét tiéng Viét

Thanh diéu
Van

Am dém ‘ Am chinh ‘ Am cubi

Am dau

< Van trong tiéng Viét

Tiéng Viét c6 121 van. Van tiéng Viét duoc phan ra thanh 4 loai : van
khép, van nira khép, van ma, van nira ma.Trong van, &m chinh ¢6 chic
nang tao dinh am tiét va co vai tro quyét dinh trong tao 4m sic am tiét.

e Am chinh (nguyén &m): Tiéng Viét c6 9 nguyén am don co ban: i /4/,
€lel,elE/,w/—/,0 /DI, alal,ulul,d/ol,0/ /. Ngoai ra, con c6 3 nguyén am
doi: ia, ié /ie>/; ua, w0 / —<>/; Ud, ua /u«>/. Theo 4m sic, nguyén 4m tiéng
Viét phan thanh 3 nhom: 1- Am sic cao (nguyén 4m dong trudc): /i, e, E/ i, &,
e ; 4m sic trung binh (nguyén am dong giira): /—, @, &/ u, o, d, a, & am
sdc thap (nguyén am dong sau): /u, o, [/ u, 8, 0. Am séc nguyén am déi phu
thudc vao am sic ciia nguyén am dimg trude.

e Am cudi: c6 thé 1a ban nguyén am /w/ (o,u), /j/ (i, y), phu am mii
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Im,n, ) NI (m, n, nh, ng, ngh), phu am tdc vo thanh p, t, ¢, K/ (p, t, ch,
¢). Khac v6i cac ngon ngir chau Au, phu 4m cudi tiéng Viét luon 1a phu
am dong (implosive). Su két hop nguyén 4m va phu am cudi rat chat chg,
2 chiét doan hoa véao nhau.

e Am dém: O vi tri 4m dém, chi c6 ban nguyén am /w/(O hay U).

am dém c6 chire nang lam trim hoa 4m sic cta van. Tuy vay truong

d6 ctia am dém khong 16n nén khong anh hudng dén phan loai am séc

cao, trung va thap ciia van.

% Am déu: 1a thanh t6 bat budc, ludn 1a phu am, c¢6 chlrc nang mé dau
am tiét tiéng Viét. Cling nhu van, phu 4m dau 1a don vi doc 1ap. Khac véi sy
két hop nguyén am véi phu am cudi, sw két hop phu 4m dau voi van kha
1ong 1¢0.Tiéng Viét ¢6 21 phu 4m dau, phan thanh thanh 3 nhom am sic:
Nhom phu 4m am séc thip: cac phy 4m vang mii /m/ m; /n/ n; /)/ nh;
IN/ ng, ngh; phu 4m vang bén /1/ |. Nhém phu am 4m sic trung binh: cac
phu am tic, hitu thanh, hat vao (tién thanh hau hod) /=/ b, 1/ &; cac phu am tic
vo thanh /t/ t; /K ¢, k, qu; / 2/ (trén chir Quéc Ngir khong ghi); cac phu am xét
hitu thanh v/ v; 12/ d, r; /®/ g, gh. Nhém phu 4m 4m séc cao: cac phu Am xat
vO thanh /f/ ph, /s/ x, s; Ix/ kh, /h/ h; phyu am tdc mit ludi vo thanh /c/ ch,
phu am bat hoi /th/ th.

Thanh diéu tiéng Viét: biéu hién thudc tinh ngon diéu cua thanh
phﬁn thanh tinh cta am tiét. V& mat 4m hoc, thanh diéu 13 sy bién ddi
(dién tién) ciia FO trong thoi gian phat am am tiét. Giita cac dia phuong c6
su khac nhau vé thanh diéu. Tiéng Viét Bic Bo (viing phuong ngit duoc coi
1a chuan myc phat 4m) c¢6 6 thanh diéu: thanh Ngang, thanh Huyén, thanh
Sic, thanh Hoi, thanh Ngi va thanh Nang.
1.4.2. Tirtrong tiéng viét
1.4.2.1.Tir mét tiéng(don Gm tiét) va tir nhiéu tiéng: chii yéu la tir don ém tiét.
1.4.2.2.Tw loqi tiéng Viét:danh tw, dong tu,tinh tie, dai tw, phu tu, tro tu
va than tu.
1.4.2.3.Tur co ban va tir van hoa: Tu co ban 1a nhitng tr chi cac hién tugng, sy
vat, hoat dong, tinh chét co ban, gan giii hang ngay. Phan 16n 1a tir don tiét.



Twr van hoéa 1a nhitng tir chi cac khai niém triru tugng, cac thuat ngir
chuyén nganh. Phan 16n tir vin héa 1a tir song tiét, da tiét, phan 16n 1a tir
Han-Viét hodc vay muon tir ngoén ngir chau Au.
1.4.2.4. Tan s6 xudt hién va mirc do thong dung cua tir

Tu thong dung la nhitng tir dugc s dung trong ngdén ngli hang ngay.
Thong ké trong cac van ban ngdn ngit hang ngay, tir théng dung co tan so sir
dung cao nhit. Tir théng dung thuong 13 tir don tiét, thude 16p tir co ban.
1.4.3. Cau trong tiéng Viet
1.4.3.1. Phdn logi céu theo cau tric: cau don, cu don dic biét va cau ghép
1.4.3.2. Phdn logi cau theo muc dich phat ngon: cau tuong thuat, cau hoi,
cau cau khién, cau cam than.

1.5. Nghe kém tudi gia

1.5.1. Dinh nghia

1.5.2. Gidi phdu bénh

1.5.3. Phéin loai

1.5.4. Chén dodn nghe kém tudi gia

1.5.5. Cdc giai doan nghe kém nghe tuéi gia (3 giai doan)

Giai doan dau: suy giam strc nghe chi ¢ tin s6 cao, biéu hién trén 1am
sang khong rd; giai doan anh hudng dén giao tiép xa hoi: khi ngudng
nghe giam & tan s6 2000Hz bang hodc cao hon 30dB, giai doan nay dic
biét khé nghe trong méi trudng On; giai doan tién trién: suy giam thinh
gi4c ting nhanh dua t6i sy giam giao tiép sau d6 dan dén tinh trang co
don cua bénh nhan.

1.5.6. Diéu tri: may tro thinh rat can thiét diéu tri giai doan anh huong xa
hoi (giai doan 2). Py 1a mét bién phap rat quan trong trong viéc cai thién sirc
nghe. Hién nay chiing ta chua dugc quan tim ding muc & ca 2 phia, thay
thudc va ngudi bénh. Van @& dit ra 1a chi dinh loai may, danh gia hiéu suit cua
may dé lua chon ra may phii hop véi timg ngudi bénh 1a yéu cau thiét thyc.
1.5.7. Tinh hinh nghién ciru vé nghe kém tuéi gia

1.5.7.1. C4c yéu té anh hwéng dén nghe kém tudi gia

1.5.7.2. Ty 1é nghe kém tudi gia : Xa hoi ngay cang phat trién, su gia ting
cac yéu t6 anh huong dén nghe kém tudi gia. Vi vay ty 1é nghe kém
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tudi gia c6 xu hudng ngay cang ting. Po thinh lyc 10i trong nghe kém
tudi gia dé xac dinh mirc d6 anh huong cua nguoi bénh dén viéc giao
tiép, tim ra cac ddu hiéu suy giam cua ton thuong trung wong va nhimg
kho khan trong su phan biét 16i. Do thinh luc 1061 dac biét quan trong
trong danh gia hi¢u suit cua may trg thinh giup cho viéc lya chon may
trg thinh thich hop va phong ngira hau qua lau dai cua tat diéc.

Chuong 2
POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Pdi twong nghién ciru

+ Muc tiéu 1

e Tiéng Viét phé thong, thong dung: Nghién ctru trén 3 phuong dién
ngit 4m, tir vung va ngit phap dé xay dung BCTTLL.

e Sinh vién tuéi tir 18-25: kham TMH binh thuong, c6 TLA binh
thuong, dé kiém dinh BCTTLL. Gom 2 mAu:

Mau 1: 30 sinh vién dé kiém dinh su can bang cac nhom céu thir qua
nghe nhan 10i.

Mau 2: 62 sinh vién (gdm 31 nam va 31 nir) dé xay dung biéu dd
chudn va kiém dinh biéu db chuan, ngudng nghe nhan 15i cia BCTTLL
tiéng Viét

+ Muc tiéu 2

MAu 3: 30 Bénh nhan dugc chan doan 1 nghe kém tudi gia qua lam
sang va TLA c6 tiéu chuén lua chon va loai trir 1 rang
2.2. Phuong phap nghién ciru
2.2.1. Thiét ké nghién civu
Nghién ciru phan tich, thir nghiém 1am sang va mo ta timg ca cat ngang.
2.2.2. Ngi dung nghién ciru
2.2.2.1. Phdn tich ngit Gm - Gm hoc bang cdc thire nghiém ngiv dm
2.2.2.2. Phdn tich ngit am, tir vung va cdu tiéng Viét dé dwa ra nguyén
tic xdy dung BCTTLL
2.2.2.3. Xdy dung BCTTLL theo nguyén tac da dinh
2.2.2.4. Ghiam BCTTLL
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2.2.2.5. Kiém dinh BCTTLL vé cac thong sé am hoc
2.2.2.6. Kiém dinh BCTTLL vé thinh hoc
2.2.2.7. Ung dung do tinh TLL qua BCTTLL tén bénh nhan nghe kém tudi gia
(BNNKTG)
2.2.3. Cac ky thudt sir dung trong nghién ciru: Ky thuat ghi am, ky
thuét ghi dia BCTTLL, do thinh lyc don 4m, do thinh lyc 101
2.3. Vit liéu va phwong tién nghién ciru
2.3.1. Chon tir don dm tiét TV phé thong, thong dung trong cdc tdi ligu sau:

- Danh séch 320 tir ¢6 tan xuat cao, thong ké trén cac van ban giao tiép
thong thuong giai doan 1991-1996 cita Dang Thai Minh va Nguyén Van Phé.

- Danh sach 700 tir thuong dung ctia Nguyén Pre Dan.

- Bang tir thir TLL ctia Ngo Ngoc Lién.

- Bang tir thir TLL ctia Nguyén Hiru Khai.

- Tir thong dung trong Gido trinh tiéng Viét cho ngudi nudc ngoai cua
Nguyén Vin Hug.
2.3.2. Phiin mém ghi am, phén tich tiéng néi va phan mém SPSS 18.0

- C4c thyc nghiém ngir am: Ghi am bang may tinh qua chuong trinh
SA (Speech Analysis,Verson 1.6; mau ghi &m 22.050Hz, 16 bit, mono).

- BCTTLL ghi 4m vao dia CD, tai dai Tiéng néi Viét Nam (VOV) do
phét thanh vién chuyén nghiép doc, phan mém ghi am Dalet.

- Phan tich hinh anh &m hoc tin hiéu loi n6i bang phan mém SA
(Speech Analysis — version 2.4).

- Pinh lugng cac théng s6 am hoc (truong do, cuong do va tan sd) bang
phan mém PRAAT (5.3. 65, 2014).

- Kiém dinh thong ké bang phan mém SPSS18.0.
2.3.3. May do thinh lyc don am , mdy do thinh lyc loi, may ngi soi TMH.
2.4. Céc buée tién hanh

Budc 1. Phan tich ngir &m tiéng Viét 1am co s dé phan loai am sic cac
tir don tiét.

Budc 2: Phan tich cac dic diém ngir &m, tir ving va ngit phap tiéng Viét vé
phuong dién do sirc nghe dé dua ra nguyén tic xay dung BCTTLL tiéng Viét.

Budc 3.Thu thap céc tir don tiét, phd thong, thong dung.
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Budc 4. Phan chia cac tir duoc lua chon theo 4m séc cao, trung, thép.

Budc 5. Xay dung bang cu va phan cac nhém theo nguyén tic da dinh.

Budc 6. Thyc hién ghi am BCTTLL trén dia CD tai Dai phat thanh tiéng
nodi Viét Nam (VOV), do phat thanh vién chuyén nghiép doc, phuong ngir
Bic B, c6 chat giong chuén, cuong do va tdc do doc trung binh.

Budc 7. Kiém dinh cac thong sb 4m hoc ctia BCTTLL.

Budc 8. Kiém dinh su cin bing vé ty 1& % nghe nhan 10i giira cac
nhém cu. Viée kiém dinh dugc tién hanh & 2 khau:

1-Trudce khi chon cuong do kiém dinh tinh can béng gitta 10 nhom,
ching t6i da danh gia so bd trén 10 sinh vién (SV) tudi tir 18-25. C4c sinh
vién c6 TLA binh thuong; do qua chup tai duong khi. Bit déu nghe &
cuong d6 0 dén 5 dB, nghe 13 cac cdu & mirc 10dB va nghe 15 hoan toan
BCTTLL ¢ mic 15-25dB. Qua d6 quyét dinh chon mirc cudng d6 10 dB
dé thir nghiém kiém tra tinh can bang cac nhém thir trong BCTTLL.

2- Lap phiéu ho so theo mau 1 va thir nghiém trén 30 SV.

Budc 9. Lap phiéu hd so theo miu 2 va thir nghiém trén 62 SV, 31 nam,
31 ni¥, tudi tir 18-25, dé xay dung biéu d6 chudn va kiém dinh biéu d6 chuén,
ngudng nghe nhan 161 cia BCTTLL.

Budc 10. Lap phiéu hd so theo mau 3 va do stc nghe qua BCTTLL
trén BNNKTG.
2.5. Lap bang va xir 1y s6 liéu: bang phdn mém SPSS 18.0 kiém dinh
cac théng sb 4m hoc va thinh hoc, x4c dinh trung binh va do 1éch, so sénh
trung binh, so sanh ty 1¢, tinh hé s6 tuong quan r.
2.6. bia diém va thoi gian nghién ctru: bénh vién Hiru Nghi, bénh vién
TMH Trung Uong. Tur1/2012- 8/2016.
2.7. Pao dirc trong nghién ciru
2.8. So' dd nghién ctru

Chwong 3
KET QUA NGHIEN CUU

3.1. Xdy dung BCTTLL tiéng Viét dé sir dung do tinh thinh lyc 1oi
3.1.1. Phén tich ngir am, tir veng va ngir phap TV

Du6i day 1a hinh anh am hoc 4m tiét LOAN (gom 4m dau L, am
dém O, am chinh A va am cudi N)
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1. Dang song am

2. FO (thanh diéu 4. Anh phé

3.Phé dé e u e | & B P, 5. Cuong do

Hinh 3.1. Am tiét loan /lwanl/

Trén Phé do thé hién cdc ving tan sé khdc nhau dwoc ting cwong, trong dé tan
56 F2 la 1370 Hz, am tiét Loan thuoc am sdc trung

Ghi ch(: Ki hiéu giita hai vach nghiéng 1 ki hiéu phién am quéc té

am tiét LOAN, trong do /l/ - phu dm dau, /~W-I- éam dém,/ -a-l - am
chinh, /-n/ -phu dm cudi; chiv sé 1 chi thanh diéu 1- thanh ngang.
3.1.1.1. Phan tich ngit dm xdc dinh vai trd cua cac thanh té tzo am sdc
cua am tiét (phuong ngir Bac b): Ghi &m 4 nghiém vién gom 2 NV nam
(NV1 29 tudi, NV2 68 tudi), 2 NV nit ( NV3 25 tudi, NV4 60 tudi).
% Xac dinh vai tro thanh diéu trong viéc tao &m sic cia am tiét

Bing 3.1. Am siic ciia Gm tiét cao véi cdc thanh dig¢u

Nghiém Tan so F2 (Hz) ciia m tiét
vien(NV) | Xi Xi Xi Xi Xi Xi
NV1 2449 | 2489 | 2280 | 2426 | 2457 | 2431
NV2 2397 | 2428 | 2499 | 2384 | 2437 | 2283
NV3 2529 | 2598 | 2641 | 2567 | 2497 | 2584
NV4 2101 | 2279 | 2147 | 2136 | 2275 | 2270
Bdng 3.2. Am sdc ciia Gm tiét trung véi 6 thanh diéu
Nghiém Tan s6 F2 (Hz) ciia am tiét
vien(NV) | TA TA TA TA TA TA
NV1 1610 1587 1695 | 1696 | 1535 | 1718
NV2 1529 1398 1425 | 1477 | 1438 | 1374
NV3 1704 1430 1735 | 1765 | 1745 | 1652
NV4 1570 1454 1419 | 1562 | 1398 | 1471
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Bing 3.3. Am sic ciia dm tiét thip véi 6 thanh diéu

Nghiém Tén s6 F2 (Hz) ciia Am tiét
vién (NV) Mu Mu Mi Mii MU Mu
NV1 647 702 648 648 609 634
NV2 609 666 623 698 712 662
NV3 824 864 892 752 754 739
NV4 710 896 832 658 741 702

Nhdn xét: thanh diéu khong lam thay ddi thugc tinh am sic (cao, trung,
thap) cua am tiét.

+ Xac dinh vai tro cia am chinh (nguyén am) va am cuoi trong

viéc tao Am sac cha van.
Bdng 3.4. Am sdc ciia van khép co am cudi la phu am tac vo thanh

Vin Nguyén am | Am cubi
Vian khép ,\T\il(n\z/)z Am sic Am sic Am sic
Ip 2118 — 2212 Cao Cao
Ap 1419 — 1526 Trung Trung Cao
Up 790 — 684 Thap Thap
Bing 3.8. Am siic ciia van nira mé cé Gm cuéi la ban nguyén am
Vian Nguyén am | Am cudi
Van nira mé ,\751(5\2/)2 Am sic Amsic | Amsic
Ao 1665 — 1302
Au 1603 — 1246 Trung Trung Thap
Au 1263 — 1064
Ui 763 — 770 Thap thap Cao
Al 2003 — 2001
Ay 2073 — 2060 | Cao (loai bo) Trung Cao
Ay 2037 — 2070
lu 1789 — 1630 | Trung (loai bé) Cao Thap

Nhan xét: Am sic cua van cha yéu do am chinh quyét dinh. Tuy vay,
trong cac van nira mo (ai, ay, ay, iu) ban nguyén am cuoi c6 anh hudong
dén am sac cua van.
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X&c dinh vai trd clia van va Am dau trong viéc tao Am sic ciia Am tiét.
Bdng 3.12. Am sdc ciia am tiét ¢ van cao

Am tiét Van Am dau
A o F2 (Hz) F2 (Hz) N
Am tiet Am séc AM | Am sde
van cao | NV1 NV2 NV1 NV2 sac
Xi | 2587 — 2397 2499 - 2331 Cao
Ti | 2418 - 2321 2444 - 2318 Trung
Mi | 2326 — 2086 2504 - 2429 Thap
Xit | 22472237 % [2126-2115 | % Cao
Tit | 2141 — 2266 2119 - 2297 Trung
Mit | 2106 — 2007 2347 - 2434 Thap

Nhan xét: Am sic cua am tiét cung loai véi &m sic caa van. Khac voi
phu am cubi, phu am dau két hop véi van kha long 1éo. Do vay, dé tao sy
chit ch& trong viéc tao su can bang ngir &m, nén loai trir cac tir don tiét
c6 am sac van va phu am dau d6i nghich.

Két qua nghién ctu trén cho phép chiing t6i dua ra cach phan loai &m sic
cua am tiét tiéng Viet bam sat cu trlic am tiét tiéng Viét qua 2 budc, mot cach
khoa hoc va don gian.
3.1.1.2. Phdn tich ddc diém ngir Am, tir vung va ngiz phap nham xdc dinh
nguyén tec xay ding BCTTLL

Nguyeén tic xay dung BCTTLL:

% Tir vung: Tir don (mot am tiét), thong dung, phd thong

% Ngit phap: Cau don, tuong thuat, diy du 2 thanh phan: cha ngit, vi
ngit. Mi cau gom 5 tir don 4m tiét khac nhau. Ngir nghia: dung, d& hiéu.
Khong dung céc cau ca dao, tuc ngi.

% Ngit 4m va thinh hoc: 5 tir trong ciu c6 cung giai tn (4m sic). Phd
&m BCTTLL phai thé hién dugc toan bd khu vuc tan s6 hdi thoai chi yéu. Dé
dam bao mirc do rd nghia, d& hiéu, ty nhién, cac ciu di xay dung duoc 2 chuyén
gia nghién ctru tiéng Viét danh gia va loai trir cac cau khong dat. BCTTLLgdm
100 ciu chia ra 10 nhém cén bang vé ngir 4m va thinh hoc, dé dam bao
tinh khéach quan trong do tinh.



3.1.2. Xdy dung BCTTLL
3.1.2.1. Xdc dinh danh sé&ch tir: chon dwrecl131 tir don dm tiét.

3.1.2.2. Phan logi tir theo &m sdc: Qua 2 vong phan logi con lgi 840 tir
trong do: tir c6 &m sdc trung 464 (55,24%); &m sdic cao 169 (20,12%); am sdic
thap 207 (24,64%).
3.1.2.3. Xay dyng BCTTLL gom 10 nhém can bang vé am sdc
Duéi diy la mgt s6 nhom trong BCTTLL
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Nhom

Am siic trung binh

Am sac cao

Am sic thflp

Bac da lam nha mai.
Ba ta vira nau nudc.
Céau mac 40 mau vang.

Trudng chau & gan lang.

Di it khi xem phim.
Tré thich di thi v€
Chi ké chuyén vé tét

Con cua no6 con nho.
B0 t6i c6 t6 ong.

Ong ndi muodn gitp co.

Cha dang cham vuon rau.
Chau moi bac an com.
Ba ta da nau chao.

Gitra trua troi nang rao.

Di chi thich thit é&ch
Chiéc ghé xép trén xe

Chi ké chuyén xem xiée

Con t61 budn ngu roi.
No con giup 6ng ndi.

B0 mua mot doi rua.

Ban chau dang lam tho.
Cha moi cau an sang.
Ba ta da nhat rau.

Nha béac ¢ hudng nam.

Tré chi thich xem xiéc.
Chi it khi di thuyén

Di dé kinh trén xe.

T6i con mudn mua ban.
Ong gitp né nudi bo.

B0 ru con ngu roi.

Béc dang gidt quin 4o.

Chi xé dich chiéc ghé.

N6 ru t6i nudi bo.

Ba ta vira an trua. Di thich di xem kich B6 mua mot d6i cong.
v Nha cau lam tur lau. Tré ké chuyén thi vé. Con nho budn nga roi.
Ban chéu ¢ gan trudng.
Birc tuong dip bang dat | Di chi thich viét truyén. |B& toi dbt t6 ong.
v Ba ta rat cham lam. Chj chia tién vé tét. Ong mua mét ddi bo.

Chéau mac 40 mau vang.

Nha cau ¢ hudng bac.

Chiéc ghé xép trén kia.

C0 c6 con con nho

3.1.3. Ghi &m BCTTLL: tai Dai phat thanh tiéng n6i Viét Nam (VOV)
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3.1.4. Kiém dinh BCTTLL vé dm hoc )
Bdng 3.20. Truong dg trung binh mai ciu ¢ tirng nhom

Nhom Truong do (ms) (X £ SD) p
1 2383,2 + 95,1
2 2425,2 + 153,5
3 2434,6 * 120,6
4 2438,0 + 106,3
5 2362,2 x 153,5 > 0,05
6 2441,2 + 53,6
7 2378,5 x 58,5
8 24527 x 42,3
9 2418,4 + 64,8
10 2400,1 x 19,3

Bdng 3.22. Cwong d¢ trung binh méi cau ¢ tieng nhém

Nhém Cuong dé (dB) (X + SD) p
1 72,80 + 0,83
2 72,90 + 0,85
3 72,56 + 1,00
4 71,80 + 1,15
5 71,65 + 0,74 >0,05
6 71,51 + 0,64
7 70,71 + 0,84
8 70,43 + 0,66
9 70,97 + 1,39
10 71,45 + 0,85
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Bdng 3.24. Tan sé F2 tieng nhém

Tan s6 F2 cac cau | Tan sé F2 cac cau | Tan sé F2 cac cau
Nhom | am séic thap (Hz) | &m séic trung (Hz) | &m sic cao (Hz)
(X +SD) (X +SD) (X +SD)
1 887,3+29,9 1791,7£103,2 2246,0£58,9
2 919,6+31,2 1572,7+112,5 2174,0£72,0
3 919,6+31,2 1684,0+91,9 2174,0£72,0
4 883,0£28,3 1695,2+88,0 2100,0£23,0
5 948,0£51,6 1733,2+80,7 2200,0£79,3
6 947,3+37,2 1732,5+125,8 2184,6+74,0
7 853,04£86,3 1713,2+19,0 2171,0£72,9
8 874,7£93,5 1793,7+£44,9 2233,6£31,4
9 904,3+55,4 1822,3+86,4 2155,3+20,0
10 871,3+18,7 1807,3+60,5 2223,3t11,5
P > 0,05 > 0,05 > 0,05
Tan sé F2 (Hz)

3000 752.6 22016

2000 898.4

1000 l

)
Thap Trung Cao  cacviing am sic

Biéu db 3.3. Cdc viing Gm sic ciia bing céu thir thinh lie 16i TV

3.1.5. Kiém dinh vé mdt thinh hoc

3.1.5.1. Kiém dinh sir can bang cac nhom thez: Thir nghiém trén mau 1. Mi

SV duoc do 10 nhém, mdi cau trong nhom khi tra 10 diing dugc tinh 14 10%.
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Bdng 3.26. Ti I¢ % trung binh nghe nhdn cdu tirng nhom

] Trung binh £ DPd léch chuin (%)
Nhom _ p
(X = SD)
1 71,7 + 10,85
2 70,7 + 11,12
3 70,0 * 10,50
4 68,0 + 11,86
5 67,3 x 11,35
> 0,05

6 69,3 x 11,72
7 71,7 x 13,92
8 70,3 * 10,66
9 73,0 + 11,49
10 72,3 + 9,35

3.1.5.2. Kiém dinh vé ngwéng nghe va biéu do chudn cia BCTTLL

Thir nghiém trén mau2 dé xay dung biéu d6 do sicc nghe tiéng néi
bang BCTTLL tiéng Viét

Nghe nhan loi qua chup tai 2 bén: 0 dB: 1%; 5 dB: 15%; 10 dB: 69%;
15 dB: 85%. Ngudng nghe nhan 10i (50%): 8 +1,7dB; chi s6 phan biét loi
(100%): 17,5+2,5dB.

100

an

Tv 1€ % nahe nhan loi

10 20 30 40 50 60 70 |0 a0 100d

Cuéng d thir

Biéu do 3.5. Biéu dé do sirc nghe tiéng n6i bang BCTTLL tiéng Viet
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Bing 3.31. Péi chiéu PTA va SRT trén nguwoi binh thwong

Ngudng | PTA(dB) | Ngudng nghe nhan loi (dB) , .

nghe | (X +SD) (X +SD) Muc chenh(dB)
Tai (P) 9,3£3,2 15,2429 6,2+3,7
Tai (T) 8,7£3,9 14,5+2.8 5,5+3,5

3.2. Ung dung do tinh TLL qua BCTTLL trén BNNKTG
Bing 3.34. Ngwong nghe dwong khi trung binh theo tirng tin so

Tan sb
ar o 250 | 500 | 1000 | 2000 | 4000 | 8000
(Hz)
Neuong ngh
g”((’gg)”g ©| 40,75 | 4283 | 4550 | 4917 | 55,92 | 68,17
_ +15,36 | +13,47 | +13.11 | +13,31 | +13,58 | +18,09
(X +SD)
Béng 3.38. Péi chiéu PTA va SRT trén BNNKTG
. PTA(B) | SRT(dB) o
Ngudng nghe (X +5SD) (X £5D) Murc chénh (dB)
Tai (P) 4914130 | 624+138 13.2+4.6
Tai (T) 488+115 | 607+12,6 11,9463
Chuwong 4
BAN LUAN

4.1. Xdy dung bang cu thir thinh Iwc 10i tiéng Viét
4.1.1. Pon vi co bin dé xiy dung BCTTLL tiéng Viét

O nhiéu nuéc trén thé gisi BCTTLL duoc xay dung bang hai cach: 1.
Chon cac cau phé bién, thong dung trong cac vin ban ; 2. Chon céc tir
thong dung dé xay dung BCTTLL. Cach 1 din dén nhimg kho khin
trong viéc xac lap danh sach cac cau, nhém cau cé sy can bang vé ngir
am va thinh hoc. Xuét phat tir dac diém cua tiéng Viét, ching tdi thuc
hién theo céach thir 2: xay dung BCTTLL tir danh séch cac tir don tiét,
phd thong, théng dung, duoc xac dinh va phan loai theo am sic 1a don vi
co ban dé xay dung BCTTLL.Viéc chon tiéng 1a don vi co ban dé xay
dung BCTTLL tiéng Viét c6 nhirng wu diém riéng:
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- V& ngir am, tiéng c6 thé duoc phan loai theo am sac (cao, trung,
thap). BCTTLL bao gom cac tir, cAu thudc tan sé khéc nhau, tic 1a bao
phu toan bd phé tan caa tiéng ndi. Dya vao am sac cua cac tiéng (tir don),
cdu cling duoc phan loai theo &m sic cao, trung, thap. Nhu vy, c6 thé
xay dung BCTTLL c6 sy hai hoa, can bang vé 4m sic giita cac tir trong
mot cau, gilia cac cau trong mot nhém, cac nhom trong toan bo bang cau.
Panh gia TLL bang BCTTLL véi 3 loai tan s6 cao, trung, thap, cho phép
danh gia khong chi nghe kém, ma con xac dinh ving tan sb nghe kém va
dic biét 12 phu hop véi sinh 1y thinh gidc. Day 1a nguyén tic rat quan
trong gitip cho viéc can bang trong do tinh.

- V@ tir vung, cin cir vao tinh pho bién, nghia cua tiéng (tir don), co
thé xac dinh, phan loai céc tiéng (tir don) vé muc do kho/dé trong viéc
xay dung BCTTLL tiéng Viét. Nhu vay, c6 thé xay dung BCTTLL c6 sy
can bang vé muc do dé hiéu, thong dung gitra cac cau trong mot nhom
cau, cdc nhém céau trong BCTTLL.

- V& ngit phap, cau trong BCTTLL 1a cau don gém s6 lwong nhat dinh
c4c tiéng (tir don). Truong do cuia mdi tiéng cé tinh on dinh twong ddi.
Nhu vay, c6 thé xay dung BCTTLL c6 sy can bing vé ciu trac va do dai
(truong do) cac cau.

4.1.2. Phén loai tiéng (@m tiét) theo dm sic: Xuét phat tir dic diém vé
cAu Am, Am hoc va chirc nang cua tung thanh td qua 2 bac dé xéc dinh vai
trd tao 4m sdc am tiét ctia mdi thanh to.

4.1.3. Ciu tritc bang cdu thir thinh lyc 16i

Vé céu triic cau: cac cau trong BCTTLL 1a cau don gian (cAu trac Cha
ngir-Vi ngir), tuong thuat. Ly do cho viéc Iyra chon nay 1a dé cac cau nghe
duoc tu nhién, d& hiéu va tranh nhdm 13n trong do tinh.

Vé s lugng tir trong mot cau: Trong BCTTLL & cac nude, mdi cau
gdm 3-15 tir, phan 16n gdm 5 tir. Trong BCTTLL tiéng Viét ching t6i chon
5 tir don am tiét khac nhau trong mdi cau. S& di nhu vay vi trong do thinh
luc 161, ngoai nghe hiéu bénh nhén con lién quan dén tri nhé dé nhac lai cau
da nghe. Theo nghién ctru George Miller con nguoi nhé dwoc 7 + 2 4m tiét.
Vi vay chiing t6i chon 5 am tiét 1a phu hop.
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V& pho tan: cao - trung- thap theo ti 1& 3 — 4 - 3 duoc cac nha thinh
hoc trén thé gi6i va trong nudc ap dung dbi véi bang tir TLL. Nguyén tic
nay dugc ap dung trong BCTTLL tiéng Viét. BCTTLL tiéng Viét gdm 100
cau, trong do 30 cau am sdc cao, 40 cAu Am sic trung binh, 30 cau am sdc
thap.100 cau phéan thanh 10 nhém, mdi nhém 10 cau, gom 3 cau 4m sic cao,
4 cau Am séc trung, 3 cAu Am séc thap.

S6 luong nhom: Pé tranh viéc bénh nhan c6 thé quen thudc va nhé
cac ciu vi vAy can phai xdy dyng nhiéu nhom cau. Trong ludn an nay da
xdy dung dugc 10 nhdm cau, cac nhom cau cén bang nhau vé mit ngir
4m va thinh hoc. Mdi nhom cau 1a mot don vi do tinh doc lap. Nhu vay
dam bao duogc chinh xac trong thuc té do tinh TLL.

S6 lugng ciu trong mdi nhom: hau hét cac bang ciu trén thé giéi déu
1a 10 cu/nhém. Piéu nay phu hop véi thuc té do tinh TLL. Béi vi trong do
tinh TLL bénh nhan ngdi trong budng cach am, tranh viéc bénh nhan bi mét
moi dan dén sai lac két qua, cac chuyén gia khuyén cao khong nén do qua 30
phit va t6t nhat 1a dudi 20 phat; Véi BCTTLL chung t6i xay dung, néu do &
mdi mirc cuong d6 mat khoang gan 2 phat; do 4 dén 6 muc cuong do, tong
thoi gian do mdi 1an khoang 8-12 pht.

4.1.4. Vin dé phwong ngiv tiéng Viét trong thinh lyc 1oi

Viéc phan tich ngit &m, lra chon tir dé xay dung BCTTLL va ngudi phét
&m nguon &m mau BCTTLL tiéng Viét déu dua trén phuong ngit Bic Bo
(Ha Nbi) — phuong ngit duoc coi 1a théng dung (ngdn ngir toan dan, phd
thdng). Do vy, c6 thé ding BCTTLL va nguén am mau dé do tinh TLL
bénh nhan ndi cac phuong ngit, thd ngit khéc nhau trong ca nudc.

4.1.5. Viin dé xdy dung nguén am mdu

BCTTLL tiéng Viét dugc ghi 4m trén dia CD dé lam ngudn 4m mau
do TLL tiéng Viét (cai dat vao thiét bi do TLL). Nguén 4m mau dugc ghi
tai Dai phat thanh Tiéng ndi Viét Nam (VOV). Nguoi doc 1a phat thanh
vién, giong Ha N¢i, nam, khong co biéu hién bénh ly thanh hoc (qua
khé&m va danh gia cac chi sb thanh hoc nhu Shimmer, Jitter, HNR). Téc
d6 doc vira phai (trudng do trung binh mdi cau 5 am tiét 1a 2,4s; truong do
trung binh cua mdi &m tiét 1a 0,48s (ké ca chd ngung trong ngir diéu, nhip



20

cua cau). Toc do ndy nhanh hon cach doc timng tir trong bang tir thir tiéng
Viét, cham hon 16i ndi phat thanh vién va gan twong dwong toc d6 doc TLL
bang bang cau tiéng Phap.Trong do TLL bang bang ciu, giira cic ciu phai
c¢6 khoang nghi dé bénh nhan tiép nhan, xtr 1y, nhic lai ciu va chuin bj cho
cau moéi. Theo cac chuyén gia thinh hoc, khoang nghi gitra cac cau phai 16n
hon it nhét 3 lan truong do ca cau. Trong nguoén am mau BCTTLL, ching
t0i chon khoang nghi gitra cac cau 8 gidy l1a phu hop.

4.1.6. Kiém dinh BCTTLL vé mat &m hoc BCTTLL sau khi thu &m, six
dung phan mém PRAAT (5.3. 65, 2014) dé dinh luong cac thdng sé am
hoc (truong do, cudng do va tan s) va duoc kiém dinh thdng ké bang phan
mém SPSS18.0. Can bang vé &m séc giira CAc tir trong mot cau, gitra cac
cau trong mot nhém cau va gitra cac nhém cau trong toan bo BCTTLL
Viéc can bang vé am sac 1a mot van dé rat quan trong trong thinh luc 1
vi d6 1a cau ndi giira ngdn ngit hoc va thinh hoc. Trong cac BCTTLL trén
thé gioi do dic diém vé ngdn ngir nén viéc can bang ngir &m chi théng
qua viéc can bang cac am vi.

4.1.7. Kiém dinh BCTTLL vé thinh hoc: trén 2 mau bénh nhan.

M4u 1: Thir nghiém BCTTLL trén 30 SV tudi tir 18-25, c6 TLA binh
thuong, nham kiém dinh tinh can bang vé ty 1¢ % nghe nhan 15i giira cac
nhom cau. Két qua kiém dinh cho thdy nhom 4, 5 va 6 tuong dbi kho hon,
nhém 9 va 10 dé& hon. Tuy vy nhung su khac biét khong ¢ y nghia thong
ké (p > 0,05). Két qua nay chung to rang 10 nhom céu thir di dat su
can bang vé thinh hoc. Nhu vdy BCTTLL da duoc can bang vé ngon
ngit hoc va thinh hoc giira cac nhom. Mdi nhoém 1a mot don vi do tinh
doc lap, thuén lgi cho do tinh.

M&u 2. Thir nghiém BCTTLL trén 62 SV (31 nam, 31 nit), tudi tir 18-25,
c6 TLA binh thuong. Nham xay dung biéu do chuén, kiém dinh vé biéu
d6 chuan va kiém dinh ngudng nghe nhan 16i.

So sanh véi cac biéu d6 s6 thir va tir thir cia Ngd Ngoc Lién, biéu d6
1 am tiét va 2 am tiét cua Nguyén Hiru Khai thi biéu dd BCTLL ciing c6
hinh chit S nhung nam dimg hon. Ngudng nghe nhan loi cia BCTTLL
Tiéng Viét 1a 8,0 dB thip hon so v6i ngudng nghe nhan sb thir (10 dB)
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va tir thir mot am tiét (xap xi 20 dB) ciia Ngd Ngoc Lién va ngudng nghe
nhan tir mot am tiét (20 dB) va tir thir 2 m tiét (12,5 dB) ciia Nguyén Hitu
Khoi. Didu do ciing phu hop véi thang nghe hiéu tiéng néi ma nha thinh hoc
Fanconnet dua ra d6 1a nghe hiéu tét nhat 1a cau, tiép dén 14 s6, tén ngay, tén
thang roi tGi cac tir da tiét thong dung, cc tir don tiét, cac &m tiét v nghia
va khé hiéu nhat 1a c&c tir nudc ngoai khéng quen biét. Ngudng nghe nhan
loi cia BCTTLL Tiéng Viét trung binh 12 8,0 dB so vé&i ngudng nghe nhan
cau thir chuan cua Portmann 7,5 dB 1a gan tuong duong.Nhu viy ngudng
nghe nhan 16i va biéu d6 BCTTLL nam trong quy chuan qudc té.

4.2. Ung dung do tinh TLL trén BNNKTG: Budc dau chung t6i nghién
ctru img dung BCTTLL trén 30 BNNKTG (18 nam va 12 nit). Tudi trung
binh 72,5 + 6,5, thip nhat 13 60 tudi, cao nhét 1a 84 tudi. Trong sb 30 BN
nghe kém tudi gia, tat ca bénh nhan déu c6 nghe kém ca 2 tai, mirc do doi
ximg 2 tai tuyét d6i (chénh PTA < 5dB) la 20 bénh nhan (66,7%), mirc do
d6i xtmg 2 tai twong dbi (chénh PTA dudi 10dB va trén 5dB) 14 10 bénh
nhén (33,3%). Biéu d thinh Iyc Am gip 2 thé loai nghe kém do 13 nghe kém
tiép nhan thé loa dao day va nghe kém tiép nhan thé toan loa dao trong do
chii yéu 12 thé loa dao day (80%). Trén biéu dd néu tinh trung binh theo timg
tan sd thi giam tan s6 cao nhidu hon & tin sb trung va tram, nghién ciru ciia
chiing t6i ciing phit hop véi cac nghién ctiru Nguyén Tién Hung, Keo Vanna,
Tran Thi Bich Lién. So vdi cac dang thinh Iuc d6 trén bénh nhan nghe kém
tudi gia ma Schuknecht phan loai, chiing i chi gap cac dang chinh, khong
giap dang khong xac dinh hay hdn hop; c6 1& do sb lugng bénh nhan dang
nghién ciru chwa duge nhidu. Vé mire d6 nghe kém, nghe kém nhe gip 14 tai
(23,33%), nghe kém vira gdp 31 tai (51,67%), nghe kém nang gip 13 tai
(21,67%), diéc gap 2 tai (3,33%). Nhu vay, nghe kém vira va ning chiém t6i
73,34%. Day la dbi twong can can thiép may trg thinh. Tuy vay, s6 bénh
nhan deo may tro thinh rat thdp (chi c6 3 bénh nhan deo may). Mot sb
nguoi cho rang deo may tro thinh céi thién strc nghe khong nhiéu, phai
ching 14 do khi can thiép may trg thinh chwa danh gia hiéu sut ciia may
dbi voi ting bénh nhan cy thé, vi vay bénh nhan chua duoc lya chon may
phtt hop.Vé biéu d6 thinh Iyc 161 qua BCTTLL Tiéng Viét chung toi gip
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cha yéu 1a biéu d6 nim ngang hon biéu d6 mau (dang 3), biéu do dang
4,5 gap 1 truong hop, dang 6 gap 2 truong hop. Chénh 1¢ch ngudng nghe
trung binh don am (PTA) va ngudng nghe nhén 161 (SRT) qua BCTTLL
tiéng Viét trén bénh nhan nghe kém tudi gia thuong cao hon & ngudi tré
va trung binh 12 12-13 dB; tuy vay trong s6 d6 c6 8 tai PTA va ngudng
nghe nhan 161 1éch nhau chi dudi 6 dB va ¢6 3 tai 1éch nhau tir 18-22 dB.
Do vay, néu chi dya vao ngudng nghe trung binh don 4m, kho doan biét
dugc ngudng nghe nhan 16i & bénh nhan nghe kém tudi gia. Trong
nghién ctru ciia Dugesnoy A (1983) ciing chi ra rang, dya vao ngudng
nghe trung binh don &m PTA 1a thudc do khong thich hop cho viéc udc
luong strc nghe 101 trong ca moi truong yén ling va ¢ tiéng 6n & nguoi
cao tudi. Can ung dung thinh lyc 161 ma cu thé BCTTLL tiéng Viét dé
danh gia hiéu sudt ctia may tro thinh bang cach do tinh stc nghe 10i trudc
va sau khi can thi€p st dung may tr¢ thinh xem hi¢u qua ciia may tro
thinh, tir d6 gitup cho viéc lua chon may trg thinh thich hop. Hién nay trén
cac may do TLL thuong dugc cai sin bd cau thir QUICKSIN bang tiéng
Anh nén khong thé sir dung dé do cho ngudi Viét duge, vi vdy xay dung
BCTTLL tiéng Viét 1a can thiét.

KET LUAN

1. Viéc xdy dung BCTTLL dé hoan thién thinh luc 16i Tiéng viét
la cdng trinh nghién ciru méi, cin thiét, mang y nghia thuec tién cao.

BCTTLL duoc xay dung gdm 100 ciu, mdi cdu 5 tir va chia lam 10
nhém can bang vé ngir Am va thinh hoc, mdi nhém 10 cau gom 4 cau 4m
sdc trung, 3 cAu 4m sdc thip va 3 ciu am séc cao (ti 1& 4-3-3). Mdi nhom
la mot don vi ddc 1ap trong do tinh. BCTTLL bao phu toan by ving tan
s cua tin hi¢u 10i ndi tiéng Viét, dam bao thdi gian do tinh thinh lyc 16i
(tir 8-12 phut) va s lugng nhom cdu can thiét trong thuc té do tinh.

Bang cau thir thinh luc 161 tiéng Viét duoc xay dung dua trén co sé Ngon
ngit hoc va Thinh hoc, theo quy trinh khoa hoc, chat ché.



23

- Vé ngi Am tiéng Viér: Luan an da khao nghiém va xac dinh vai trd
tao &m sic am tiét cua céc thanh phan cu tao &m tiét (gom thanh diéu,
phu 4m dau, van) va &m sic cua van (&m chinh, am cudi). Tur d6 cho
phép xac dinh va phan loai am sic cia am tiét tiéng Viét mot cach khoa
hoc, don gian, qua 2 budc:

Budc 1: Xac dinh &m sic cua van theo am sac caa nguyén am chinh
(loai bo cac &m tiét ¢ van ai,ay,ay, iu).

Budc 2: Xac dinh am sic ciia &m tiét theo &m sic cua van va dm dau (loai
bo cac trudng hop ma &m sic cia van va am dau ddi nghich nhu mi, xu...).

- Vé tir vieng tiéng Viét: Xac 1ap duoc danh sach gdm 840 tir don tiét,
phé théng, théng dung c6 am sic (cao, trung, thip). Day la cac tir
duge dung 1am co so dé xay dung BCTTLL tiéng Viét.

- Vé ngit phdp tiéng Vigt: BCTTL tiéng Viét chi gdm cac cau don
gian. tuong thuat.

- BCTTLL dwoc kiém dinh vé ngit am (cac thong s6 am hoc):

+ Cuong do6 trung binh cac cau gitra cac nhom trong BCTTLL khéng
c¢6 su khac biét dang ké (P > 0,05).Cudng d6 trung binh mdi ciu trong
BCTLL la 71,67 + 0,85 dB.

+ Truong d6 trung binh cac cau giira cac nhom trong BCTLL khong
c¢6 su khac biét dang ké (P > 0,05). Truong do trung binh mdi ciu trong
BCTLL la 2413,40 £30,7 ms.

+ Tan s6 F2 trung binh timg loai am séc giita cac nhom khong c6 sy khac
biét dang ké (P > 0,05). Cac cdu am sic cao 1a 2201+ 55,6 HZ, cau am sic
trung 13 1752,6 + 89,4 va cau am sic thap 1a 898 + 53,5 Hz.

- BCTTLL dwoc kiém dinh vé mit thinh hoc:

+ Viéc thir nghiém ¢ 30 sinh vién (18-25 tudi, co stc nghe binh
thudng) ching t6 raing BCTTLL dat duoc sy can bang vé ty 18 % nghe
nhan 101 gitta 10 nhém cau thi (P > 0,05).

+ Viéc thir nghiém trén 62 sinh vién (31 nam, 31 ni¥), tudi tir 18-25,
c6 stc nghe binh thuong, nham xay dung biéu d6 chuan, kiém dinh biéu
d6 chuan va ngudng nghe nhan 16i (SRT) cho két qua nhu sau:

Hinh dang biéu d6 BCTTLL cua nguoi Viét ¢6 hinh dang chir S,
1én cao ¢6 xu huéng nim ngang hon véi do dbc khoang 15-20 dB
(trung binh 12 17,5 dB); biéu d6 bién thién tir 0% -100% vé&i cudng do
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tir 0 dén 20 dB.Ngudng nghe nhan 16i (SRT) ciia BCTLL tiéng Viét la
8,0 + 1,7dB. Ngudng nghe nhan 16i va biéu do thinh lyc 10i ndm trong
quy chuan qudc té.

- Nguén am mdu BCTTLL: dam bao céc tiéu chuin vé ngon ngit hoc
va thinh hoc. C6 thé dung nguén 4m miu BCTTLLdé do tinh TLL cho
bénh nhan noi cac phuong ngir khac nhau trong ca nudc.

Qua kiém dinh BCTTLL dat d6 tin cdy dé tmg dung trén lam sang.

2. BCTTLL tiéng Viét buéc dau dwoc ing dung do tinh trén 30
BNNKTG dwoc chian doin qua LS va TLA tai BVHN.

- Thinh lwc am: Tit ca BN déu c6 nghe kém 2 tai ddi xing, trong dé
mirc d6 dbi ximg 2 tai tuyét ddi (PTA < 5dB) 1 66,7% (20 BN), mtic d6
d6i ximg 2 tai tuong d6i (5dB < PTA < 10dB) 1a 33,3% (10 BN). Nghe
kém tiép am thé loa dao day chiém 80% (48 tai), thé toan loa dao chiém
20%. Thinh lyc am giam nhiéu tan sb cao va co su lién quan rt chat ché
gilta ngudng nghe va tan sb (r = 0,995).

- Thinh lyc 16i qua BCTTLL: Biéu d6 TLL chu yéu la dang 3 (hinh
dang nam ngang hon biéu d6 chuan) va dang 2 (hinh dang song song voi
biéu dd chuén). C6 3 trudng hop biéu d6 TLL thé hién nghe hiéu khong
dat 100%. Chénh 1éch PTA va SRT trén BNNKTG (tai P: 13,2 +4,6 dB;
tai T: 11.9 £ 6,3) cao hon ngudi tré (tai P: 6,2+ 3,7 dB; tai T: 5,5+3,5) va
€6 do léch kha 16n.Vi vay dya vao ngudng nghe trung binh don am
(PTA) kho dy doan ngudng nghe nhan 15i (SRT) trén BNNKTG. Dé
danh gia hiéu suat cia may trg thinh trén BNNKTG can thiét phai ding
TLL ma cu thé 1a BCTTLL tiéng Viét.

KIEN NGHI

1. Can ung dung BCTTLL tiéng Viét da duoc xay dung dé do tinh thinh
luc 161, xac dinh ngudng nghe nhan loi (SRT- Speech reception thresold) cta
bénh nhan ngudi 16n va danh gia hidu suat cia may tro thinh.

2. Pé danh gia kha niang nghe hiéu trong giao tiép dugc sat thuc té
hon, nén tiép tuc cac nghién ctru danh gia strc nghe bang BCTTLL tiéng
Viét do trong mdi trudng co tiéng on.
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INTRODUCTION

1. Reason for choosing this topic

Verbal communication is a regular and important activity in people’s
lives. In verbal communication, listening and understanding are the two
most important parts. The receiving of audio lingual is done not only
through the ears, but also by synthetic analyzing activity of the brain. In
the early twentieth century, electronic audiometer was invented; it allowed
the assessment of hearing ability in term of categories and levels.
However, this method has drawback. The stimulus used to measure is pure
tone while in daily communication, we mostly use complex sound.
Measuring hearing ability on pure tone is valued on hearing analysis and
only assesses some parts of the auditory system (middle ear, inner ear ...).
It does not allow the fully evaluation of the hearing — understanding
process, especially the Central nervous system. Speech audiometry is to
use natural, standardized speech and words through audiometer as
stimulation to measure hearing ability. Speech audiometry researches
synthetically about auditory and helps us to consider both the peripheral
(ear), the central portion (nerve) of the auditory system and evaluate the
efficiency of that system in social life. In the world, depending on the
characteristics of language in each country, people develop different word test
and sentence test. In Vietnam, three word tests were developed. In speech
audiometry, sentence test plays an important part in assessing the hearing-
understanding ability. Because, in daily communication, we do not receive
information through single word but through complete sentences. Therefore,
sentence test allows a fully evaluation of the the hearing-understanding
process in verbal communication. It is essential to build a sentence test for
measuring adult hearing ability, determining speech reception threshold,
evaluating the effectiveness of rehabilitation in hearing surgery such as
cochlear implant, and especially for evaluating the efficiency of hearing aids
and choosing the appropriate hearing aids for presbycusis. In our country,
until now, there hasn’t any research about sentence test. Therefore, we
develop this thesis “The research to build the Vietnamese sentence test in
speech audiometry, applications in preshycusis”



2. Objectives:
1. Building Vietnamese sentence test in speech audiometry.
2. Applications of the sentence test in presbycusis.

3. New contributions of the thesis.

1. The thesis define the roles of each Vietnamese syllables’
components (first sound, main sound (vowel), last sound, tone) in creating
the timbre (high, medium, low) of syllables. On this basis, this thesis gives
the rules to determine the syllable timbre and classify 840 common
monosyllables as a basis to build the Vietnamese sentence test.

2. The Vietnamese sentence test is developed on the basis of linguistics
(phonetics, vocabulary, Vietnamese grammar) and audiology (the process of
receiving and understanding of the speech signal), consisting of 100 questions,
divided into 10 groups that are phonetic and audiologists balance, each group
consists of 10 sentences: 4 sentences in medium timbre, 3 sentences in low
timbre and 3 sentences in high timbre (4-3-3 ratio). Each group is an
independent unit in measuring hearing ability. Vietnamese sentence test
sample sound source is recorded on CD, ensure the standards of linguistics and
audiology. Therefore, we can use the audio source of the sentence test in
measuring the hearing ability of adult patients in Vietnam.

3. The application of Vietnamese sentence test on presbycusis has
given the advantages of the sentence test in evaluating the hearing and
understanding ability in communication and propose the use of sentence test in
evaluating the effectiveness of hearing aid.

4. Thesis outline

This thesis covers 113 pages, including: Introduction (2 pages), The
Overview (34 pages), Research sujects and methods (14 pages), Study
outcomes (37 pages), Discussion (22 pages), Conclusions (3 pages),
Recommendation (1 page). The thesis consists of 39 tables, 17 charts, 11
figures. There are 95 references, of which 54 in Vietnamese , 38 in English
and 3 in French.
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CHAPTER 1
OVERVIEW
1.1. Research history of sentence test
1.1.1. Worldwide
1.1.2. Vietham
Previously, many experts had been interested in researching about
Vietnamese speech audiometry. Some word tests were developed. Those
word tests had set the foundation for Vietnamese speech audiometry
1.2. Anatomy and physiology of hearing
Important characteristics of the hearing pathways
++Signal from each ear is transmitted to the two cerebral hemispheres.

+«+ Highly oriented about frequency.
Apan Charactenstic Antariar

Base Spiral Auditary Cochiear
ganglion narve Postarior nucleus

= Primary auditory
cortex

N Saecondary auatory
@ cortex

Figure 1.11. The audio frequency on the basilar membrane, the cochlea
nucleus and the cortex diagram.
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The most intelligent feature of cochlear implants is the arrangement of
the tonotopic on the frequency at the cochlear. This is an important
physiological basis for building sentence test on sound frequency.

1.2.3. Nerves pathway related to listening, understand and answering.
1.3. Speech audiometry
1.3.1. Speech audiometry applications

Measuring hearing ability by words has benefits on three aspects:
diagnostics - evaluation - hearing aids
1.3.2. Speech audiometry indicators.

1.3.3. Standard speech audiometry chart
1.3.4. The speech banana
1.4. Linguistic basis for building the Vietnamese sentence test.

In order to build the sentence test, we need to start from native patients’
phonetic characteristics, vocabulary and grammar.

The isolating and monosyllabic are the most two important properties
of Vietnamese. Each syllable is pronounced separately and mostly each of
them has meaning. In Vietnamese, sound is the intersection, the “3 in 17
coincidence of 3 units: sound = syllable = morpheme = word. The basic
unit in listening/understanding Vietnamese is not the phonemic like other
European languages but it is syllable. Therefore, sound is also the initial
and basic unit in evaluating the listening/understanding ability in
Vietnamese. Based on the characteristics of phonetic, semantic and
commonly used of sound, it can be classified into the chord sound and
level of difficulty to build Vietnamese sentence test.

1.4.1. Vietnamese Phonology
1.4.1.1. Vietnamese syllable structure.

Vietnamese syllable has a rigid structure, divided into 2 levels. Level 1
includes mandatory elements, which are initial sound, rhyme and tone. Level
2 includes rhyme element, which are middle sound, main sound and last
sound.

Structure of the two levels of Vietnamese syllable

Tone

Rhyme
Middle sound Main sound Last sound
+» Rhyme in Vietnamese
Vietnamese has 121 rhymes. Vietnamese rhymes are classified into 4
categories: close rhyme, half close rhyme, open rhyme, half open rhyme.

Initial sound
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In rhymes, main sound has the function to create the syllable’s peak,
characterized for rhyme’s timbre.

Main sound (vowel):. Vietnamese has 9 basic vowels: i /i/, € le/, e [E/, u
I—/, 0 /@I, alal,ulul,6/o/, 0/ and 3 basic diphthongs: ia, i€ /i<>/; ua, uo /
—>/;u0, ua /u<«>/. According to timbre, Vietnamese’s vowels are classified
into 3 groups: 1- High timbre (tongue toward): /i, e, E/ i, & e; 2- middle
timbre (tongue in middle): ): /—, @, a/ w, o0, 4, a, a; 3-low timbre (tongue
back): /u, o, [/ u, 6, 0. The timbres of diphthongs depend on the timbres of the
initial vowels.

e Last sound: can be half vowel /w/ (o,u), /j/ (i, y), nasal consonants
Im, n, / NI (m, n, nh, ng, ngh), voiceless consonants /p, t, ¢, k/ (p, t, ch,
c). Not like other European languages, last consonants in Vietnamese are
always implosive. The combinations of vowels and consonants are very
strong and merge together.

o Middle sound: only half vowels /w/(O or U).

¢ Initial sound: is the mandatory element, always is consonant, has the
opening function in Vietnamese. Like rhyme, initial consonant is
independent. Unlike the combination of the vowel and last consonant, the
combination of initial consonant with rhyme is rather loose. Vietnamese has
21 initial consonants, divided into 3 timbre groups: low timbre consonants:
Im/ m; In/ n; 1)l nh; IN/ ng, ngh; /I/ 1. Middle timbre consonants: /=/ b, L a
st ke, k, qu; /2 Il v; 1z d, r; /&1 g, gh. High timbre consonants: /f/ ph, /s/
X, s; IxI kh, /In/ h; [c/ ch, /th/ th.

++Vietnamese Tones: in phonetics, tone is the transformation of FO
during the pronouncing of syllable. There are differences in tone among
the regions. Vietnamese Northern dialect has six tones: level, hanging,
sharp, asking, tumbling and heavy.

1.4.2. Words in Vietnamese

1.4.2.1. Monosyllabic and multi-syllables words.

1.4.2.2. Vietnamese lexical categories

1.4.2.3. Basic and cultural words

1.4.2.4. Frequency of occurrence and the common level of words.
Common words are words used in daily communication. Statistically, in
daily language, common words have the highest frequency of occurrence.
Common words are mostly monosyllabic and are basic words.

1.4.3. Sentences in Vietnamese
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1.4.3.1. Classify sentences based on structure

1.4.3.2. Classify sentences based on purpose

1.5. Presbycusis

1.5.1. Definition

1.5.2. Anatomy

1.5.3. Classification

1.5.4. Diagnosis of presbycusis

1.5.5. Stages of presbycusis (3 stages)

Stage 1: Difficult to diagnose in clinical: decrease hearing ability in high
frequency. No significant clinical signals.

Stage 2: Affecting social communication

Stage 3: Decrease hearing and communicating ability and then lead to
loneliness.

1.5.6. Treatment: Hearing aid is necessary in the stages of social influence
(phase 2). This is a very important solution in improving hearing ability.
Nowadays, we care for both sides, doctors and patients. The problem is
determining the type of hearing aids, evaluating the efficiency and adjusting the
device in order to choose the most suitable hearing aids for each patient.

1.5.7. Researches about presbycusis

1.5.7.1. Factors effecting presbycusis

1.5.7.2. Proportion of presbycusis: The society is developing every day, it
increases the factors effecting presbycusis. Therefore, the proportion of
presbycusis is growing. Speech audiometry in presbycusis is to determine
the effects of presbycusis on communication, to find the signs of the
central lesions and difficulties in differentiate sentences and especially
important in choosing hearing aid device and

Speech audiometry in presbycusis helps to determine the extent of the
influence of the patient to communicate, find out the signals of central
lesions and the difficulty in distinguishing the words. Especially, Speech
audiometry in presbycusis plays important roles in choosing the hearing
aid and evaluating its performance and also in helping to prevent long-
term consequences of deafness.
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Chapter 2
RESEARCH SUBJECTS AND METHODS

2.1. Research subjects
+ Object 1
e Common Vietnamese language: Research on 3 aspects:
phonetics, vocabulary and grammar in order to build the
sentence test.
o Students from 18-25 years olds: Check normal ENT, normal Pure
tone audiometry to test the sentence test.

Sample 1: 30 Students to test the balance between the groups of
sentences through listening/understanding ability.

Sample 2: 62 Students (31 males, 31 females) to build the standard
chart and test the standard chart threshold, SRT of the Vietnamese
sentence test.

+ Object 2

Sample 3: 30 Patients diagnosed with presbycusis through clinical and
pure tone audiometry.

2.2. Research methods

Research, analyze, clinical experiment and describe each cross

sectional study.

2.3. Research materials

2.3.1. Choose the common monosyllable Vietnamese in these
documents:

- List of 320 common words, recorded statistically on common
communication document from 1991-1996 of Dang Thai Minh and
Nguyen Van Pho.

- List of 700 common words of Nguyen Duc Dan.

- Word test of Ngo Ngoc Lien

- Word test of Nguyen Huu Khoi

- Common words in “Vietnamese for foreigners” by Nguyen Van Hue
2.3.2. Recording, word analyzing software and SPSS 18.0 software.

- Phonetics experiments: record by computer through SA program.
(Speech Analysis, Version 1.6; record sample 22.050Hz, 16 bit, mono).

- The sentence test is recorded to CDs at the Radio the Voice of Vietnam
(VQOV) by professional broadcaster, with Dalet recording software.

- Analyze phonetic signal image through SA software (Speech Analysis
—version 2.4).
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- Quantified phonetic parameters (Duration, intensity and frequency)
through PRAAT software (5.3. 65, 2014).

- Statistically test through SPSS18.0 software.

2.3.3. Pure tone audiometer, speech audiometer, ENT endoscope.
2.4. Procedures

Step 1. Vietnamese phonetic analysis as a basis for classification timbre of
monosyllables.

Step 2: Analyze the features of Vietnamese phonetics, vocabularies and
grammars in term of measuring hearing ability in order to give the principles to
build the Vietnamese sentence test.

Step 3. Collect common monosyllables.

Step 4. Divide the selected words according to high, medium and low
timbre.

Step 5. Build sentence table and distribute them into groups according to
the given principles.

Step 6. Record the sentence test to CDs at the Radio the Voice of
Vietnam (VOV) by professional broadcaster with Northern dialect, standard
accent, intensity and average speed.

Step 7. Test the phonetics parameters of the sentence test.

Step 8. Test the balance ratio (%) about the speech reception between
sentence groups. The testing is conducted in two stages:

1. Before choosing the intensity to test the balance between 10 groups,
we have the preliminary evaluation on 10 students aged 18-25 with
normal pure tone presbycusis; measured through headphone. They
will start to listen at 0 — 5dB intensity, listen clearly to sentences at
10dB and perfectly to sentences at 15-25dB. From then, we decide to
use the 10dB intensity to test the balance between groups in the
sentence test.

2. Make template and test on 30 students.

Step 9. Make template 2 and test on 62 students, 31 males, 31 females,
aged 18-25, to build the standard chart and test the speech reception of the
sentence test.

Step 10. Make template 3 and measure the hearing ability through
sentence test on presbycusis.

2.5. Tabulation and processing of data: through SPSS 18.0 software,
determine the average and deviation, compare the average, ratios, test the
audiology and phonetics parameters; and calculate the correlation coefficient.
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2.6. Location and time for the research: Friendship Hospital and the
Central ENT Hospital. From 1/2012 - 8/2016.
2.7. Research ethics

2.8. Research diagram.
Chapter 3
RESEARCH RESULTS
3.1. Build the Vietnamese sentence test to use in measuring speech
reception.
3.1.1. Analyze Vietnames phonetics, vocabulary and grammar.

eforn

b s

2.F0 (tone) s 4. Spectogram

5. Intensity
3. Spectrum

Figure 3.1. LOAN Syllable /lwan1/

The spectrogram represents different enhanced frequencies in which
the frequency F2 is 1370 Hz, the LOAN syllable is medium timbre.
Note: The “/” symbol is the international transcription of the LOAN
syllable, in which /I/ - initial consonant, /-w-/ - middle sound, /-a-/ - main
sound, /-n/ - last consonant; number 1 represents tone 1 — level tone.
3.1.1.1. Phonetic analysis identifies the role of the elements of the timbre
of syllables (Northern dialect): Record 4 participants, 2 males (29 and 68
years old), 2 females (25 and 60 years old).
¢ Identify the role of tone in creating syllables’ timbre.

Table 3.1. Timbre of high syllables with 6 tones

- Frequency F2 (Hz) of syllables
Participant Xi Xi Xi Xi Xi
NV1 2449 2489 2280 2426 2457 2431
NV2 2397 2428 2499 2384 2437 2283
NV3 2529 2598 2641 2567 2497 2584
NV4 2101 2279 2147 2136 2275 2270
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Table 3.2. Timbre of medium syllable with 6 tones

Participant Frequency F2 (Hz) of syllables
TA TA TA | TA TA TA
NV1 1610 1587 1695 | 1696 1535 1718
NV2 1529 1398 1425 | 1477 1438 1374
NV3 1704 1430 1735 | 1765 1745 1652
NV4 1570 1454 1419 | 1562 1398 1471
Table 3.3. Timbre of low syllables with 6 tones
Participant Frequency F2 (Hz) of syllables
Mu MU Mi Mii MU Mu
NV1 647 702 648 648 609 634
NV2 609 666 623 698 712 662
NV3 824 864 892 752 754 739
NV4 710 896 832 658 741 702

Comment: The tones do not change the attributes timbre (high, medium,

low) of syllables.
Identify the role of main sound (vowel) and final sound in

Y/
0'0

creating timbres of rhyme
Table 3.4. Timbre of close rhyme with the last sound is voiceless consonants

Rhyme Vowel Final sound
Close rhyme NF\il(S\Z/)Z Timbre Timbre Timbre
Ip 2118 — 2212 High High
Ap 1419 — 1526 Medium Medium High
Up 790 — 684 Low Low
Table 3.8. Timbre of half-open rhyme with last sound is half vowel
Rhyme Vowel | Final sound
H?rl]];?_rﬁ):n NF\il(S\Z/)Z Timbre Timbre Timbre
Ao 1665 — 1302
Au 1603 — 1246 Medium Medium Low
Au 1263 — 1064
Ui 763 — 770 Low Low High
Ai 2003 - 2001
Ay 2073 — 2060 High (remove) Medium High
Ay 2037 - 2070
lu 1789 — 1630 | Medium (remove) High Low
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Comment: The timbre of the sound mainly decided by the main rhyme.
However, in the half open rhymes (ai, ay, ay, iu), the last half vowel has
effect on the timbre of rhyme.
+«» Identify the role of the rhyme and the initial sound in creating of
syllables.
Table 3.12. Timbre of syllables with high rhyme.

Initial
Syllables Rhyme sound
High F2 (Hz) F2 (H2)
rhyme NV NV2 Timbre NVL NV2 Timbre| Timbre
syllables

Xi 2587 — 2397 2499 - 2331 High
Ti 2418 — 2321 2444 - 2318 Medium

Mi 2326 — 2086 High 2504 - 2429 High Low

Xit 2247 — 2237 2126 - 2115 High
Tit 2141 — 2266 2119 - 2297 Medium

Mit 2106 — 2007 2347 - 2434 Low

Comment: The timbre of the syllables is the same type with the timbre of
the rhyme. Unlike the final consonant, the combination of the initial
consonant with rhyme is relatively lax. Therefore, to create coherence in
creating phonetic balance, we should exclude monosyllables with opposite
initial consonant and rhyme.
The above study allows us to classify Vietnamese timbre, in a scientific
and simple way, into two steps that are adhered to the Viethamese syllable
structure.
3.1.1.2. Analyze the pronunciation’s features, vocabulary and grammar in
order to identify the principles to build sentence test.

Principles to build sentence test:

++Vocabulary: Common monosyllables.

«» Grammar: Simple sentences, narratives, with two components:
subject, predicate. Each question includes five different single syllables.
Semantics: correct and easy to understand. Do not use idioms, proverbs
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++ Phonetics and Audiology: Five words in a sentence have the same
frequency range (timbre). Sentence test spectrum must show the entire
main conversation frequency. To ensure a clear definition, understandable,
naturally, the selected sentences were evaluate and eliminated by two
Vietnamese researchers. The sentence test includes 100 questions, divided
into 10 groups of phonetic and audiology balance, to ensure objectivity in

measurement.

3.1.2. Building the sentence test
3.1.2.1. Determining the words list: select 1131 single syllable words.

3.1.2.2. Words classification according to timbre: Over two elimination
rounds, 840 remaining words are: 464 medium timbre (55.24%); 169 high
timbre (20.12%); 207 low timbre (24.64%).

3.1.2.3. Building the sentence test with 10 timbre-balanced groups of sentence.
Below are some groups in the sentence test.

Group Medium timbre High timbre Low timbre
Bac da lam nha mai. Di it khi xem phim. Con ctia n6 con nho.
Ba ta vira nau nudc. Tré thich di thi vé& B0 t6i 6 t6 ong.

Céau mdc 40 mau vang.
Trudng chau ¢ gan lang.

Chi ké chuyén vé tét

Ong ndi mudn gitp co.

Cha dang cham vuon
rau.

Il |Chau moi bac an com.
Ba ta dd nau chéo.

Giita trua troi ning réo.

Di chi thich thit éch

Chiéc ghe xép trén xe
Chi ké chuyén xem xiéc

Con t61 budn ngu roi.

No con giup ong ndi.
B0 mua mdt doi rua.

Ban chau dang lam tho.
111 |Cha moi cdu an sang.
Ba ta da nhat rau.

Nha bac ¢ huéng nam.

Tré chi thich xem xiéc.

Chi it khi di thuyén
Di dé kinh trén xe.

T6i con muon mua
ban.

Ong gidp né nudi bo.
B ru con ngu rdi.

Bac dang giat quan éo.
Ba ta vira an trua.

Chi x¢é dich chiéc ghé.
Di thich di xem kich

N rt téi nudi bo.
B6 mua mot déi cong.

V' INha céu lam tir l4u. Tré ké chuyén thi v&. | Con nho budn ngu rdi.
Ban chéu & gn trudng.
Buc tuong dap bang dat | Di chi thich viét truyén. |BO t6i dot to ong.

y |Bata rt cham lam. Chi chia tién vé tét. Ong mua mot doi bo.

Chéau mac 40 mau vang.
Nha cau ¢ huong bac.

Chiéc ghé xép trén kia.

Co6 ¢6 con con nhod
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3.1.3. Recording the sentence test: at the Radio the Voice of Vietham (VOV)

3.1.4. Test the sentence test in term of phonetics.
Table 3.20. Average duration of each sentence in each group

Group Duration (ms) (X * SD) P
1 2383,2 + 95,1
2 2425,2 + 153,5
3 2434,6 + 120,6
4 2438,0 + 106,3
5 2362,2 + 153,5 > 0,05
6 24412 + 53,6
7 2378,5 + 58,5
8 24527 + 42,3
9 24184 + 64,8
10 2400,1 + 19,3

Table 3.22. Average intensity of each sentence in each group

Group Intensity (dB) (X = SD) P
1 72,80 * 0,83
2 72,90 + 0,85
3 72,56 + 1,00
4 71,80 + 1,15
5 71,65 + 0,74 >0,05
6 71,51 + 0,64
7 70,71 + 0,84
8 70,43 + 0,66
9 70,97 + 1,39
10 71,45 + 0,85
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Table 3.24. Frequency F2 each group

Frequency F2 of | Frequency F2 of | Frequency F2 of
Group low timbre medium timbre high timbre
sentences (Hz) sentences (Hz) sentences (Hz)
(X +SD) (X +SD) (X + SD)
1 887,3+29,9 1791,7+103,2 2246,0+58,9
2 919,6+31,2 1572,7£112 .5 2174,0£72,0
3 919,6+31,2 1684,0+91,9 2174,0£72,0
4 883,0+28,3 1695,2+88,0 2100,0£23,0
5 948,0+51,6 1733,2+80,7 2200,0£79,3
6 947,3+37,2 1732,5+£125,8 2184,6£74,0
7 853,0+86,3 1713,2+19,0 2171,0£72,9
8 874,7+93,5 1793,7+44,9 2233,6+31,4
9 904,3+55,4 1822,3+86,4 2155,3+£20,0
10 871,3+18,7 1807,3+60,5 2223,3+11,5
P > 0,05 > 0,05 > 0,05
Frequency F2 (Hz)
5500 - 2201.6
1752,6
2000 A
1500
8984
1000 4
500 A
0
High timbre High timbre Low timbre  Timbre regions

Chart 3.3. Timbre regions of the Vietnamese sentence test

3.1.5. Test in term of audiology
3.1.5.1. Test the balance of the sentence groups
Tested on sample 1: Every student is measured in 10 groups, each
guestion answered correctly is calculated as 10%.
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Table 3.26. Average ratio % of speech reception each group.

Group Average * Standard deviation (%) b
(X +SD)
1 71,7 + 10,85
2 70,7 + 11,12
3 70,0 + 10,50
4 68,0 + 11,86
5 67,3 + 11,35
6 69,3 x 72 | 00
7 71,7 + 13,92
8 70,3 + 10,66
9 73,0 + 11,49
10 72,3 + 9,35

3.1.5.2. Test in term of hearing threshold and standard chart of the
sentence test.

Tested on sample 2:

Build the hearing measuring chart for Vietnamese sentence test.

Speech reception through headphone: 0 dB: 1%; 5 dB: 15%; 10 dB: 69%;
15 dB: 85%.

Speech reception threshold (50%): 8 +1,7dB; Word differentiation
index (100%): 17,5 + 2,5 dB.

100%

90

80

70

60

50%

40
30
20

Speech reception ratio (%)

10

10 20 30 40 50 60 70 80 90 100dB

Intensity
Table 3.5. Measuring hearing ability in Vietnamese sentence test chart.
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Table 3.31. Comparing PTA and SRT on normal people

Hearin PTA(dB Speech reception (dB

g _ (dB) P fecep (d8) Difference (dB)
threshold | (X +SD) (X +£SD)
Ear (R) 9,3+3,2 15,2+2,9 6,2+3,7
Ear (L) 8,7+3,9 14,5+2,8 5,5+3,5

3.2. Application of measuring hearing ability through sentence test on
presbycusis
Table 3.34. The average air thresholds for each frequency

Fre(‘ﬁ:)”cy 250 | 500 1000 2000 | 4000 | 8000
Hearing
threshold 40,75 42,83 45,50 49,17 55,92 | 68,17
_(dB) +15,36 | 1347 | +13,11 | #13,31 | £13,58 | £18,09
(X +SD)
Table 3.35. The degree of symmetry of 2 ears
The degree of Absolute Relatively (5dB <
Y 2 earsy (difference PTA < 5dB) difference PTA<10dB)
Num.ber of 20 10
patients
% 66,7 333
Table 3.38. Comparing PTA and SRT on presbycusis
. PTA(dB) SRT (dB) .

H hreshol — — Diff B
earing threshold (X +5D) (X +5SD) ifference (dB)
Ear (R) 49,1+13,0 62,4+13,8 13,2+4,6
Ear (L) 48,8+11,5 60,7+12,6 11,916,3

Chapter 4. DISCUSSION

4.1. Building Vietnamese sentence test
4.1.1. Basic unit to build Vietnamese sentence test

In many countries all over the world, sentence tests were built with two
methods: 1. Select popular and common sentences of the texts; 2. Select
common words to build sentence test. The first method causes some
difficulties in determining sentences list, sentence groups with balance of
phonetics and audiology. Base on Vietnamese’s characteristics, we
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conduct based on the second method: make sentence test from common
monosyllables, which are determined and classified by timbre, is a basic
unit to build sentence test. Selecting words as the basic unit to make
Vietnamese sentence test has specific advantages:

- Phonetics, words can be classified by timbre (high, mid, low).
Sentence test consists of words and sentences with different frequencies,
which means it covers entire spectrum of speech. Base on words’ timbre
(monosyllable), sentence is also classified by high, mid and low timbre.
Therefore, we can raise sentence test with the harmony and balance of
timbre among words in a sentence, sentences in a group and groups in
whole sentence list. Assessment of sentence test with three kinds of
frequencies- high, mid, low allows us to evaluate not only bad hearing, but
also find out bad hearing frequency area (specially for presbycusis),
especially it is appropriate for hearing physiology. This is a very important
principle to make balance of physical measurement.

- Vocabulary, base on popularity, frequency presence, word meaning
(monosyllable) may determine and classify these words (monosyllables)
about difficult/ easy level in making Vietnamese sentence test. Thus, we
can raise sentence test with the balance of easy and common
understanding level among sentences in one group and sentence groups in
sentence test.

- Grammar, sentence in sentence test is a simple sentence including
specific quantity of words (monosyllable). Duration of each word has
stability relatively. Hence, we could build sentence test with the balance of
structure and duration of sentences.

4.1.2. Word classification (syllable) by timbre: In this thesis, we start from
sound structure, phonics and function of each element through two levels
to determine the role in producing syllable timbre of every component.
4.1.3. Sentence test structure

Sentence structure: Sentences in sentence test is a simple sentence
(subject-verb structure), reported. The reason for this usage is to be naturally
listened, easily understood and to avoid misunderstanding in physical
measurement.
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Quantity of word in one sentence: Sentence test in many countries,
each sentence consists of 3-15 words, mostly 5 words. In Vietnamese
sentence test, we pick 5 monosyllables in each sentence. This is due to
hearing measurement, besides concerns patients’ understanding, it relates
to memory to repeat heard sentences. According to George Miller, people
remember 7 + 2 syllables. As a result, selecting 5 syllables is suitable.

Spectrum: high-mid-low with rate 3 — 4 — 3 is applied for sentence test
by pediatric audiologists in the word and in our country. This rule is
applied in Vietnamese sentence test. Vietnamese sentence test has 100
sentences, with 30 high timbre, 40 mid timbre and 30 low timbre
sentences. We divide 100 sentences into 10 groups; each group has 10
sentences, including 3 high timbre sentences, 4 mid timbre sentences and 3
low timbre ones. The number of 10 sentence groups also makes good
effect on physical hearing measurement in reality. The sentence groups are
balanced in phonetic and audiology. There is no repetition of words in
sentences of sentence groups. Each sentence group is an independent unit
of physical measurement to prevent patients from familiarity with words in
sentence group and remembering them.

Quantity of sentences in each group: mostly sentence list in the world is
10 sentence/ group. This is appropriate for measuring hearing ability.
Because patients sit in soundproof chamber when measuring hearing
ability, so to avoid patients’ tiredness that can lead to defect of result,
many experts advise us not to measure more than 30 minutes, the best time
is below 20 minutes. For our built sentence test, if measuring each
intensity level takes about 2 minutes, measuring 4 to 6 intensity level, the
total time of each time is about 8-12 minutes.

4.1.4. Vietnamese dialect in hearing ability

Phonetic analysis and word choice to make sentence test as well as a
person pronounces sample sound for Vietnamese sentence test are based
on Northern dialect (Ha Noi) — regarded as common dialect (public,
universal language). For this reason, we can use sentence test and sample
sound to measure hearing ability of patients who speak different idioms
and dialects in the country.
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4.1.5. Establishing sample sound

Vietnamese sentence test is recorded on CD disk to make sample

sound for measuring Vietnamese sentence test (set up to sentence test
measure device). The sample sound is recorded at Radio the Voice of
Vietnam (VOV). The reader is a new presenter with Ha Noi voice, does
not express sound pathology (through clinical test and evaluation sound
index such as Shimmer, Jitter, HNR). Reading speed is moderate (the
average duration of each 5 syllable sentence is 2,4s; the average duration
of each syllable is 0,48s (including interruption of intonation and rhyme of
sentence). This speed is quicker and higher than reading each word in
sentence test, slower than daily speech and nearly equivalent to speed of
French sentence test. In measuring hearing ability by sentence list, it
should have stops among sentences so that the patients can accept, handle,
repeat the sentences and prepare for new sentences. According to certain
audiologists, pause time of sentences must be taken more than at least 3
times of sentence duration. In sample sound of sentence test, we decide the
8 seconds break between sentences is appropriate.
4.1.6. Checking sentence test in phonetic aspect after records, uses
PRAAT program (5.3. 65, 2014) to find out the sound parameter (duration,
intensity and frequency) and to be examined statistic by SPSS18.0 program.
The timbre among words in a sentence, among sentences in a group and
among groups in a whole is equal. This balance of timbre is a significant
factor in measuring hearing ability, as it is a connector between linguistics and
audiology. In sentence tests around the world, the balance of phonetics is
considered through the balance of phonemes because of language’s feature.
4.1.7. Checking sentence test about audiology: on 2 patients samples

Sample 1: Examine 30 students aged from 18 to 25, having normal
pure tone audiometry, to check the balance rate % of speech reception
between sentence groups. The test result shows that group 4, 5, 6 are
relatively more difficult and group 9,10 are easier. However, this
difference is not statistically significant (p> 0,05). This result indicates that
the tested 10 sentence groups reach the balance of audiology. Thus, the
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sentence test is the same in linguistics and audiology. Every group is an
independent measurement unit and has benefits in measuring hearing
ability.

Sample 2: Examine sentence test by 62 samples (31 males, 31 females),
aged from 18 to 25, having normal pure tone audiometry. It aims at
building standard chart, checking it and testing speech reception threshold.

Compared with number and word chart of Ngo Ngoc Lien and
monosyllables and two syllables of Nguyen Huu Khoi, the sentence test
chart also shows S shape but stand more vertically. The speech reception
threshold of Vietnamese sentence test is 8,0 dB, which is lower than the
speech reception threshold of number test (10 dB) and monosyllables word
test (approximately 20 dB) of Ngo Ngoc Lien and monosyllables word
reception threshold (20 dB) and two syllable word test (12,5 dB) of Nguyen
Huu Khoi. It is also suitable for speech understanding scale that Fanconnet,
an audiologist mentioned respectively that the best understanding is
sentence, number, date name, month name; then common polysyllables,
monosyllables, nonsense syllables and the most difficult one is strange
foreign words. The average speech reception threshold of Vietnamese
sentence test is 8,0 dB, compared to word standard reception threshold of
Portmann 7,5 dB is relatively the same. Therefore, speech reception threshold
and sentence test chart presents an international standard.

4.2. Application of measuring hearing ability on presbycusis: First, we do
research of applying measuring hearing ability on 30 samples (18 males and
12 females). The average age is 72,5 £ 6,5, the youngest is at the age of 60
and the eldest is 84 years old. In 30 presbycusis, all patients suffer hearing
badly with the 2 ears, the level of 2 ears perfectly symmetrical (difference
PTA < 5dB) includes 20 patients (66,7%), the level of 2 ears relatively
symmetrical (5dB < difference PTA <10dB) accounts for 10 patients (33,3%).
Hearing sound chart consists of 2 kinds of hearing loss is sensorineural
hearing loss at high frequencies and sensorineural hearing loss at all
frequencies (mainly sensorineural hearing loss at high frequencies (80%).
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From the chart, if we calculate the average based on every frequency,
decrease of frequency is higher than mid and low frequency, our study
also match with other study cases of Nguyen Tien Hung, Keo Vanna and
Tran Thi Bich Lien. Compared different audiometry styles on presbycusis
that Schuknecht classified, we found only the main cases, and we do not
encounter non-finite or complex cases; maybe because the number of studied
samples is limited. Regarding hearing loss level, mild level has 14 ears
(23,33%), moderate level includes 31 ears (51,67%), severe level accounts for
13 ears (21,67%) and profound level has 2 ears (3,33%). Hence, moderate and
severe level of bad hearing accounts for 73,34%. Patients in these cases must
use hearing aid. Yet, few patients use it (only 3 patients). Some patients think
that using hearing aids do not improve their hearing ability, or when
interacting with hearing aids we do not check its capacity for each specific
patient, so they could not choose the suitable hearing aid.

We mostly encounter hearing ability chart shapes that the sentence test
chart are more horizontal than the standard chart, it is the most popular chart
shape (shape 3), chart shape 4, 5 has one case and shape 6 has two cases. The
difference between PTA and SRT through Vietnamese sentence test of
preshycusisis is often higher than that of the young and the average is 12-13
dB; but there are 8 ears that PTA and SRT differs less than 6 dB and 3 ears
that the difference are from 18 to 22 dB. Thus, if we just base on the average
SRT of monosyllables, it makes us difficult to know the SRT of presbycusis.
In a study case of Dugesnoy A (1983), it also indicated that depend on the
average SRT of monosyllables is not an appropriate measurement of
calculating hearing ability in both quiet and noisy environment for the elderly.
We should apply measuring hearing ability, in other words, apply Vietnamese
sentence test to evaluate the capacity of hearing aid by measuring physical
hearing first, then having interaction and support of hearing aid we check its
effect, it helps to decide suitable hearing aid. Today, measuring hearing ability
is usually set up sentence test QUICKSIN in English, so we cannot use it to
test for Vietnamese; therefore, building Vietnamese sentence test is
important.
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SUMMARY
1. Building sentence test to improve Vietnamese hearing ability is a
new and necessary study that gives us high practical application.

Sentence test is built with 100 sentences, each has 5 words, divided into
10 groups and balanced in phonetics and audiology. Each group consists
of 4 mid timbre sentences, 3 low timbre and 3 high timbre ones (rate 4-3-
3) and is an independent unit in measuring hearing ability. Sentence test
includes the whole frequency of Vietnamese speech signal, to assure
measuring hearing ability time (8-12 minutes) and number of necessary
sentence groups in real measurement.

Vietnamese sentence test is build based on Linguistics and Audiology,
according to scientific procedure, including 9 steps:

- Phonetic: Thesis conducts a study and determines the role in
producing timbre syllable of elements forming syllable (tone, first
consonant, rhyme) and rhyme timbre (main sound, final sound). The above
study result allows us to find out and classify Vietnamese timbre simply
and scientifically, with 2 steps:

+ Step 1: Determine timbre of rhyme based on timbre of main vowel
(except some short vowel cases and semi-vowel for final sounds such as
ai, ay, ay, iu).

+ Step 2: Determine timbre of rhyme based on timbre of rhyme and
initial sound (except some cases with rhyme timbres opposite initial sound
such as mi, xu...)

- Vocabulary: Determine the list of 840 common monosyllables words
that have high, medium and low frequencies. It is word base used for making
Vietnamese sentence test.

- Grammar: Vietnamese sentence test consists of simple and narrative
sentences.

- The sentence test is examined about phonetic (sound parameters).

+ The average intensity of sentences in groups of sentence test doesn’t



23

show significant difference (P>0,05). The average intensity of each
sentence in sentence test is 71,67 + 0,85 dB.

+ The average duration of sentences in groups of sentence test doesn’t
show significant difference (P>0,05). The average duration of each
sentence in sentence test is 2413,40 +30,7 ms.

+ The average frequency F2 of each timbre between groups doesn’t show
significant difference (P>0,05). The high timbre sentence is 2201+ 55,6 HZ, the
mid timbre is 1752,6 + 89,4 and the low one is 898 + 53,5 Hz.

- The sentence test is examined about audiology aspect:

+ Testing 30 students (aged 18-25, having normal Pure tone
audiometry) indicates that sentence test have the balance in speech
reception ratio (%) between 10 trial sentence test (P> 0,05).

+ Testing 62 students (31 boys, 31 girls), aged 18-25, have normal Pure
tone audiometry, aims at building standard chart, checking it and testing
speech reception threshold with following result:

The chart shape of sentence test of Vietnamese appears as S shape, it
tends to stay horizontally with a slope about 15-20 dB (average is 17,5
dB); the chart varies 0%- 100% with intensity 0-20 dB. SRT of Vietnamese
sentence test is 8,0 = |,7dB. SRT and hearing ability chart presents in
international standard.

- The sample sound of sentence test assures us of linguistics and
audiology standard. The sample sound can be used to measure hearing
ability for patients that speak different dialects in Vietnam.

After checking, the sentence test accounts reliability of clinical
application.

2. Vietnamese sentence test initially is carried out to measure
hearing ability in 30 presbycusis who are diagnosed by clinic and pure
tone audiometry at Friendship hospital.

- Sound hearing ability: All of the patients suffer 2 ears bad hearing, in
which the level of 2 ears perfectly symmetrical (difference PTA < 5dB) is
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66,7% (20 patients) and the level of 2 ears relatively symmetrical (5dB <
difference PTA < 10dB) is 33,3% (10 patients). Sensorineural hearing loss
in high frequency accounts for 80% (48 ears), in all frequencies accounts
for 20%. Sound hearing ability decrease in high frequency and it has close
relationship between hearing threshold and frequency (r=0,995).

- Word hearing ability through sentence test: Most hearing ability chart
is shape 3 (more horizontal than the sample chart), and shape 2 (parallel to the
sample chart). There are 3 cases in which the charts shows the hearing and
understanding level does not reach 100%. The difference between PTA and
SRT of preshycusis (right ear : 13,2 £4,6 dB; left ear: 11.9 £ 6,3) is higher
than of the young (right ear: 6,2+ 3,7 dB; left ear: 5,5+3,5) and it is rather a
significant difference. Thus, it is difficult for us to predict SRT of presbycusis
based on PTA. Vietnamese sentence test must be used to assess hearing aid
capacity.

SUGESSTION

1. Vietnamese sentence test should be applied to measure hearing
ability, determine speech reception threshold (SRT) of adult patients
and assess hearing aid capacity.

2. To have a more practical evaluation of the hearing and understanding
ability in communication, the research on testing hearing ability
through Vietnamese sentence test should be conducted in noisy
environment.





