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Tém tit: Nghién cuu dé xudt tich hop cong cu phan tich am hoc (Praat, Sonic Visualiser)
vao day hoc thanh nhac dan ca ba mién Viét Nam. Tir chin méu lan diéu tiéu biéu (Quan
ho, Vi dam, Ly), nhém xdy dwng quy trinh phdn tich cac tham sé FO, formant, dé vang, rung
giong va trieong do, dong thoi triec quan héa bang do thi va phé tan dé hinh thanh bé bai tip
luyén thanh theo ving. Thyc nghiém voi ba muwoi sinh vién suw pham am nhac cho thd'y sw cdi
thién ré rét & bon nang luc then chét: bdt cao do, diéu chinh rung giong, mé phong luyén-ldy
va nhan dién dm sdc viing mién. Khung trién khai ba pha (quan sat, luyén tdp, danh gid) givip
chudn héa phan héi va rit ngan chu trinh sai, sira. Phuwong phdp gép phan khdc phuc han
ché ciia truyén khau, dong thoi tao nén tang sé héa dit liéu va chuan ky thudt phuc vu dao
tao, nghién ciru, ciing nhw bdo ton di san trong boi canh chuyén doi sé.

Tir khéa: cong nghé sé, ky thudt hat dan ca, phan tich am hoc, phan mém Praat, thanh nhac hoc

I. Dat van deé d61 nhanh chéng cia moi trudong s va xu

Trong nhitng nim gan day, chuyén huéng toan cau hoa (Nguyén, 2020).

d6i s6 khong chi 1a mot xu thé cong nghé
ma da tr¢ thanh mdt dinh hudng chién
lugc trong gido duc va bao ton van hoa
tai Viét Nam. Trong linh vuc a4m nhac
truyén théng, dac biét la hat dan ca, mot
loai hinh nghé thuat ga"ln lién vé6i ban sic
ving mién va di san phi vat thé cua dan
toc, viéc bao ton va giang day dang gip
nhiéu thach thirc khi di mat voi sy thay

Phuong phap giang day hat dan ca
tai cac co s¢ dao tao ngh¢ thuat hién nay
chu yéu dua vao truyén khau, moé phong va
cam tinh cta nguoi hoc. Du phuong phap
nay giit duoc nét truyén thong, nhung lai
thiéu co s& khoa hoc dé phan tich, danh
gia va chuan hoa ky thuat giong hat, dic
biét trong bdi canh can dao tao thé hé sinh
vién ¢ kha ning tiép can kién thirc theo

'Khoa Piano va Thanh nhac, Truong Pai hoc Su pham Nghé thuat Trung wong
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hudng lién nganh va tng dung cong ngh¢
(Ngo, 2021). Piéu nay dit ra yéu ciu cip
thiét phai d6i méi cach tiép can giang day
dan ca theo hudng tich hop cong nghé sd
va phuong phéap khoa hoc, vira gitip nguoi
hoc hiéu siu ban chat ky thuat giong hat,
vira gop phan s hoa, luu trix, bao ton di
san hiéu qua hon (UNESCO, 2019).

Mot trong nhitng hudng tiép cén
kha thi 1a tmg dung phan tich am hoc vao
giang day thanh nhac. Phén tich &m hoc la
mot phuong phap khoa hoc giup do luong
va hinh anh hoa cic thong sé giong hat
nhu cao d0, pho tan, do vang, rung giong,
d6 dai ngan am, tr d6 cung cip cai nhin
truc quan va dinh lugng vé ky thuat thanh
nhac. Céac nghién ctru qudc t& da ching
minh hi€u qua cta phan tich am hoc trong
giang day thanh nhac c6 dién, nhac pop va
cd dan ca (Sundberg, 1987; Titze, 2000;
Yanagisawa et al., 2008). Tai Vi¢t Nam,
viéc ung dung phuong phép nay trong dao
tao hat dan ca van con it dugc khai thac co
hé thong.

Hai phin mém dién hinh dwogc s
dung trong linh vyc phan tich am hoc hién
nay la Praat va Sonic Visualiser. Praat do
Paul Boersma va David Weenink phat trién
tai Dai hoc Amsterdam, 1a cong cu manh
m¢é trong viéc phan tich cao dg, formant,
truong d6 va biéu d6 am thanh. Sonic
Visualiser, dugc phat trién boi Trung tam
nghién ctru nhac s6 Queen Mary (Anh),
cho phép nguoi dung tuong tac truc quan
v6i dir lidu song 4m va phan tich chi tiét
cAu trac 4m thanh (Boersma & Weenink,
2021; Cannam et al., 2010). Viéc tich hop
hai cong cu nay vao moi truong giang day
thanh nhac khong chi nang cao tinh khoa
hoc trong dao tao, ma con gitp nguodi hoc
nhan di¢n, luyén tap va diéu chinh giong
hét theo cach cu thé va c6 can ¢t hon.

Trong bdi canh d6, bai viét nay
hudng dén muc tiéu: 1) Xac dinh cac dac
trung am hoc cua lan di¢u dan ca ba mién
Viét Nam thong qua cong cu phan tich so;
2) Thiét ké mé hinh bai giang luyén thanh
tich hop dir liéu am hoc; 3) Banh gia hi¢u
qua ung dung cong nghé s trong giang
day k¥ thuat thanh nhac dan ca. Trén co s&
do, bai viét khong chi d& xuat mot phuong
phap giang day mang tinh lién nganh (két
hop am nhac hoc, cong nghé thong tin va
su pham ngh¢ thuat), ma con dong gop
vao dinh hudng bao ton di san vin hoa
trong thoi dai s6 hoa toan cau.

I1. Co s6 1y luan

Nghién ctru nay dugc dinh hinh trén
ba nén tang ly luan then chdt, tao co s&
khoa hoc cho viéc ting dung cong nghé¢
phén tich am hoc trong giang day thanh
nhac dan ca.

Thir nhit, 1y thuyét phan tich am
hoc trong giong hat. Cac tham s nhu cao
dd co ban (F0), formant, d§ vang va rung
giong duoc coi 14 nhitng chi s6 am hoc ¢
thé do luong va truc quan hoa (Sundberg,
1987; Titze, 2000). Chung khong chi phan
anh ddc trung sinh 1y cua qua trinh phat
am ma con cho phép xac dinh muc do
chuin xéac cua ky thuat thanh nhac. Viéc
chuyén hoéa cac yéu t6 nay thanh dir liéu
dinh lugng giup giang vién va nguoi hoc
¢6 co s6 khoa hoc dé danh gia, diéu chinh
va chuan hoa giong hat thay vi dwa hoan
toan vao cam tinh.

Thr hai, hé thong k¥ thuét trong hat
dan gian Viét Nam. Cac lan di¢u dan ca ba
mién gin lién voi nhitng dic diém am sic
va k¥ thuat phong phu nhu giong miii, rung
cd, luyén 13y day dic, ngan dai hodc ngat
nha tu nhién (Nguyén, 2020). Pay la nhitng
gia tri ngh¢ thuat mang tinh dac trung vung
mién, nhung ciing d& bi dong hoa hoic sai



1éch trong qué trinh truyén day truyén khau.
Vi vay, viéc tiép can dua trén co s¢ phan
tich am hoc s€ gitip nhan dién, bao luu va
truyén dat chinh xac cac yéu td nay, dong
thoi tranh duoc nguy co gian luoc hay mat
mat trong qua trinh dao tao.

Thir ba, quan diém gido duc nghé¢
thuat hién dai tich hop cong nghé. Theo
Mayer (2005), hoc tap hi€u qua dat duoc
khi két hop dong thoi kénh cam nhén giac
quan v6i phan tich dir li¢u, dac biét trong
bdi canh giao duc ngh¢ thuat doi hoi sy can
bang giita cam thu thAm m¥ va nhan thic
ky thuat. Viéc tich hop cong ngh¢ khong
chi mang lai co ché phan héi tirc thoi cho
nguoi hoc, ma con khuyén khich su chu
dong trong quan sat, phan tich va diéu
chinh giong hat. Tur do, sinh vién khong
chi tiép thu k§y thuat theo truyén thong ma
con hinh thanh nang luc k¥ thuat dua trén
bang chimg khoa hoc.

Tong thé, ba nén tang 1y ludn trén
bd tro cho nhau, tao khung tiép can lién
nganh, két ndi Am nhac hoc, su pham nghé
thudt va cong nghé sd. Pay chinh 1a nén
tang Iy thuyét dé nghién ctru hién tai khang
dinh tinh kha thi va gia tri tng dung cua
phuong phap giang day thanh nhac dan ca
dya trén phan tich am hoc trong thoi dai
chuyén d6i sb.

I11. Phwong phap nghién ciru

Dé bao dam tinh khach quan va do
tin cay khoa hoc, nghién ctru nay trién
khai phuong phép tiép can hdn hop, két
hop gitta phan tich dinh lugng cac tham sb
am hoc va danh gia dinh tinh vé hiéu qua
su pham. Cach tiép cin nay vira cho phép
phan tich chuyén sau dac trung k¥ thuat
cta tin hiéu Am thanh, vira tao diéu kién
kiém ching truc tiép tic dong cia cong
nghé $6 trong qua trinh dao tao thanh nhac
dan ca.
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Mau nghién ctru duge chon loc tir
chin lan diéu dén ca tiéu biéu dai dién cho
ba viung van hoéa am nhac 16n cua Viét
Nam: Bic B6 (Quan ho), Trung B (Vi
dam) va Nam Bo (Ly). Nguon dit liéu gom
hai nhom: 1) ghi am truc tiép véi ca si va
sinh vién thanh nhac tai Truong Dai hoc Su
pham Ngh¢ thuat Trung wong va 2) tu liéu
s6 hoa trich tir kho luu trir &m nhac chuyén
nganh. Tiéu chi lya chon mau gém: tinh dai
dién vé phong cach viing mién, chat lugng
am thanh dat chuan ky thuat (> 44.1 kHz,
16-bit), va kha nang phan anh rd dac trung
k¥ thuat thanh nhac dan ca.

Céac mau am thanh duogc xur Iy bang
hai cong cu phan tich am hoc chuyén
dung, gém Praat (Boersma & Weenink,
2021) va Sonic Visualiser (Cannam et al.,
2010). Nhém nghién ctru trich xuat va
chuan héa cac tham sb dic trung gom: cao
do trung binh (F0), formant (F1-F3), do
ngan vang, tan s6 va bién d6 rung giong,
cung do dai truong do. DU li€u sau khi
tién xir Iy duoc chuan hoa bang z-score
dé giam sai s6 do, sau do truc quan hoéa
dudi dang phd tan, biéu d6 formant va ban
dd Am hoc nhim mo ta, so sanh, va thiét
ké hoat dong giang day. Quy trinh nay
dam bao tinh minh bach, kha nang tai lap
va kiém chimg khoa hoc, dong thoi khic
phuc han ché cam tinh ctia mo hinh truyén
khau truyén thong. Trén co s dit liéu dinh
lwong thu duge, nhém nghién ciru thiét ké
chuong trinh giang day thi diém cho 30
sinh vién nganh Su pham Am nhac, trién
khai theo mo6 hinh ba pha:

Quan sat - muc tiéu ky thudt. sinh
vién nhan dién tryc quan tham s6 am hoc
qua dd thi minh hoa.

Luyén tdp - hiéu chinh theo dir li¢u:
thuc hanh m6 phong cao d9, rung giong
va luyén, lay dua trén dir ligu chuén.
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Pdnh gid - phan hoi: do luong tién
bo béng cac chi sb FO, formant va bién do
rung giong sau mot chu ky hoc tap.

Dt li¢u dinh tinh dugc thu thap
thong qua phong van nhém va khao sat
bang hoi, két hop vé6i dit liéu dinh luong
vé su cai thién ky nang, cho phép ddi
chiéu giira bang chimg khach quan va biéu
dat thyc hanh nghé thuat. Sy két hop hai
huéng tiép can nay khong chi cing ¢ tinh
thuyét phuc cta két qua, ma con khang
dinh hi€u qua va tinh kha thi cua viéc tich
hop cong nghé sb vao giang day thanh

nhac dan ca trong bdi canh gido duc nghé
thuat chuyén doi sé.

IV. Két qua va thao luin

4.1. Phan tich ky thudt dm hoc ciia
lan diéu dén ca viing mién

Két qua phan tich 4am hoc cho thay
mdi ving dan ca c6 dic diém cong huong,
dao dong cao do va sdc thai am thanh khac
nhau. Dt liéu téng hop duoc trinh bay
trong Bang 1, phan anh su khac bi¢t ro rét
giita ba ving vé cac tham s co ban gdm
tan sd co ban (F0), do rung, formant dau
(F1) va bién do am thanh trung binh.

Bang 1: Thong ké thong s6 ki thuat am hoc trung binh theo ving mién

Viing mién F0 (Hz) R“'ag{g;‘-’“g Fl(Hz) | F2(Hz) B'ﬁ;‘ﬂi‘-’(:lrl;‘)“g
Béc Bg (Quan ho) 220.3 52 720 1250 71.5
Trung Bo (Vi dam) 235.8 4.6 665 1190 68.9
Nam B¢ (Ly) 210.5 6.1 640 1130 66.7

S6 liéu cho th?iy Quan ho co6 do
vang sang, cong huong khoang mi¢ng 200
13 rét va bién do cao, thé hién dic trung 150
“vang - rén - nén - nay”; trong khi Vi dam S
thién vé 4m khu thip, rung giong cham 50
hon va 4m sic 4m; Ly Nam Bo c¢6 tan o T e S

sO rung cao va do ngan dai, tao cam giac
mém mai, bay bong.

pé tang tinh trgc quan, Hinh 1
minh hoa phd tan clia ba mau 4m thanh
tiéu biéu. O miu Quan ho, dai nang
lugng tdp trung quanh formant thua
nhat (F1 = 700 Hz) va formant tht hai
(F2 =~ 1300 Hz), biéu hién cong hudng
khoang miéng rd. Mau Vi ddm cé phd
nang lugng day, it khoang lang gitra cac
formant, cho thdy dic trung phat am tdi
va giau cong hudng nguc. Mau Ly Nam
B thé hién duong FO on dinh véi bién
d6 dao dong +30 cent, phu hop véi rung
giong tu nhién vung Nam.

Biéu dd 1: Pho tan va duong dao dong
FO cua ba lan diéu dan ca tiéu biéu (Quan
ho, Vi dam, Ly)

(Nguon: Phdn tich bang phan mém Praat, 2025)

Két qua cho thay:

Dén ca Bic BO (Quan ho): giong
vang sang, on dinh cao d0, d6 rung déu,
vi tri cong huong cao (formant F2 > 1500
Hz), phan anh k¥ thuat hat giong miii dac
trung.

Dan ca Trung Bo (Vi dim): am sic
day, truong do phuc tap, formant F1 thép
nhung F2 dao dong manh, biéu hién ky
thuat luyén 14y nén trong va ngn cb sau.



Dan ca Nam B6 (Ly): cao do bién
d6i mém mai, d6 ngan dai (trung binh >
1s), formant thép, biéu hién giong nguc
am va rong.

Su khac biét vé tham sé am hoc
khéng dinh gié tri cua vi¢c su dung cong
cu phén tich s trong giang day thanh nhac
dan ca. Két qua khong chi hd trg ngudi
hoc nhan dién 4m séc vung mién mot cach
dinh lwong, ma con gitp giang vién diéu
chinh k¥ thuat luyén thanh dua trén dir liu
thuc nghiém thay vi cdm nhén chu quan.

4.2. Ung dung két qud phan tich
vao thiét ké bai tap luyén thanh

Tu céc dac trung am hoc thu dugc
¢ ba vung dan ca, nhom nghién ctru xay
dung bd bai tap luyén thanh dinh hudng
dit lidu nham gitp nguoi hoc phat trién ky
nang diéu tiét Am sic va k§ thuat biéu cam
pht hop timg phong cach viing mién. Viée
thiét ké dya trén cac tham sb dinh luong
da duogc phan tich & Muc 4.1, két hop quan
sat pho tan va biéu d6 cao do trong Praat
va Sonic Visualiser.

Bai tap mo phdéng cao do: St dung
duong FO ctia mau Quan ho, Vi dim va
Ly lam “duong chuan” dé ngudi hoc bat
chudc duong cong cao do theo thoi gian.
Bai tap gitp cai thién d§ chinh xac cao dg,
kha ning chuyén 4m lién mach va xt Iy
luyén-lay dic trung timg ving.

Tan sé FO (Hz)
] ] [N}
1) N M
o ~ =

o
-
o

]
-
o
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Bai tap diéu chinh rung giong: Dua
trén dir li€u rung giong trung binh (4.5-6.5
Hz, bién do £20-60 cent), nguoi hoc thuc
hanh kiém soat do rong va tbc do rung.
K¥ thuat ndy dugc truc quan hoéa qua do
thi FO dao dong, gitp sinh vién nhan biét
sai Iéch va ty diéu chinh dao dong on dinh
quanh gia tri myc tiéu.

Bai tap cong huong am sic: Sir dung
ban d6 formant (F1-F2) dé huan luyén vi
tri cong huong. Sinh vién diéu chinh khau
hinh, d0 m¢ hong va huéng am thanh sao
cho quy dao formant cua minh tiém can
phd ning luong mau ving tuong tmg. Quan
ho hudng dén formant cao - sang; Vi dam
thién vé cong huong nguc, tdi va day; Ly
Nam B§ c6 formant mo rong, d6 vang dai.

Bai tap kiém soat truong do va ngan
vang: Nguoi hoc luyén ngan am theo thoi
luong trung binh dac trung ting vung
(Quan ho: ~800 ms, Vi dam: ~900 ms,
Ly: >1000 ms). Muc tiéu la dat do on dinh
nang lugng trong toan bd pha ngan, tranh
bién dong bién d6 qua mic.

Céc bai tap trén duoc trién khai trong
chuong trinh thi diém 4 tuan cho 30 sinh
vién. Két qua cho thiy kha ning cai thién
13 rét & bon tiéu chi: bat cao d0, diéu chinh
rung giong, md phong luyén-liay va nhin
dién am sic ving mién, khang dinh hiéu qua
cua md hinh “day hoc tich hop phan tich am
hoc” trong giang day thanh nhac dan ca.

0 1 2

3

4 5 6

Thdi gian (giay)

Biéu do 2: Minh hoa mé phong dudng FO trong bai tap luyén thanh ving Bic B (Quan ho)

(Nguon: Phan tich tir phan mém Praat, 2025)
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Ung dung nay khong chi gitip chuan
hoéa phuong phap giang day theo hudng
dinh luong hoa va phan hoi tirc thoi, ma
con gop phan xdy dung kho dit lidu am
hoc m¢ phuc vu nghién clru, dao tao va
bao ton gia tri thanh nhac dan ca Viét Nam
trong mdi trudng giao duc sb.

4.3. Phan tich thong ké dinh lwong
va danh gid hiéu qua dao tao

Dé kiém ching tac dong ctia chuong
trinh luyén thanh tich hop cong nghé sb,
nghién ctru tién hanh danh gia dinh luong

dura trén bon tiéu chi k§ niang chinh: 1) bét
dung cao d9, 2) kiém soat rung giong, 3)
thuc hién luyén-léy va 4) nhan dién am
sdc vung mién. Dit liu duoce thu trude va
sau khoa hoc thi diém kéo dai bdn tuan voi
30 sinh vién nganh Su pham Am nhac.

MGdi k¥ nang dugc cham diém theo
thang 100, sir dung két hop danh gia
chuyén gia va phan tich ty dong tir phan
mém Praat dé bao dam tinh khach quan.
Diém trung binh (Mean) va d6 léch chuan
(SD) dugc tinh cho hai giai doan “Trudc
hoc” va “Sau hoc”.

Béang 2: So sanh hi¢u qua trudce, sau dao tao dua trén dit li€éu am hoc

STT Tiéu chi Truwde hoc Sau hge | Mirc cdi thién
(Mean + SD) | (Mean £ SD) (%)
1 |Bat ding cao do 61.2+8.4 84.5+6.3 +38.1
2 |Piéu chinh rung giong 42.8+9.1 76.1+£7.5 +77.9
3 |Luyén-lay theo miu 513+78 82.7+6.9 +61.2
4 |Nhan dién am sic ving 45.6+8.5 792 +7.0 +73.6

Kiém dinh t-test cap hai mau duoc
ap dung dé so sanh su khac biét giira hai
giai doan. Két qua cho thay su khac biét
¢6 ¥ nghia thong ké & ca bon k¥ nang (p <
0.01), chung t6 chuong trinh luyén thanh
dua trén dir liéu phan tich &m hoc gitp
nang cao nang luc thuc hanh thanh nhac
dan ca mot cach ro rét.

Ngoai ra, biéu d6 cot (Hinh 3) truc
quan hoéa mirc cai thién trung binh theo
timg k¥ ning. Biéu dd cho thiy hai k¥
ning “Diéu chinh rung giong” va “Nhan
dién am sic ving mién” co ty 1¢ tién b
cao nhit, phan anh wu thé ndi bat cia
phuong phap dya trén phan héi tryc quan
va dir liéu am hoc.

T .
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Biéu dd 3: Miic cai thién trung binh (%) cta bon ki ning thanh nhac sau chuong trinh thi diém

(Nguon: Két qua khao nghiém, 2025)



Két qua dinh luong nay khang dinh
tinh hi¢u qua, kha nang Gng dung va do
tin cdy thuc nghi€ém ctia mo6 hinh “luyén
thanh dya trén phan tich &m hoc”. Khong
chi giap chuin hoa qua trinh day va hoc,
phuong phap con gop phan tao nén tang
cho d4nh gi4 ning luc thanh nhac bang dit
liéu dinh lugng, mo ra huéng nghién ctiru
va ung dung sau hon trong dao tao nghé
thuat biéu dién giai doan chuyén doi sd.

4.4. Théo lugn két qua

4.4.1. Dién giai cai thién dinh luong

Két qua théng ké cho thay sau qua
trinh hoc tap v6i su hd tro ciia cong nghé
phan tich am hoc, ndng lyc thanh nhac ctia
sinh vién duoc cai thién 6 rét. Cu thé, ky
ning bit cao do ting trung binh 23,3 diém
phan tram (tr 61,2% lén 84,5%), diéu
chinh rung giong ting 33,3 diém (42,8%
— 76,1%), md phong luyén-lay ting 31,4
diém (51,3% — 82,7%), va nhan dién am
sdc ving mién ting 33,6 diém (45,6% —
79,2). Nhimng két qua nay (xem Bang 2;
Hinh 3) khfmg dinh tac dong tich cuc cua
co ché phan hdi truc quan dya trén dir li¢u
trong qua trinh luyé¢n thanh.

Déng thoi, phan tich tham s6 FO,
formant va truong do gitra ba vung dan
ca (xem Bang 1) da xac 1ap dugc “dich
k¥ thuat” cu thé cho timg phong cach, cho
phép ngudi hoc diéu chinh cong huong,
cao do va cuong do theo chuan ving
mién, thay vi dya vao cdm nhan chu quan
nhu trude.

4.4.2. Lién hé co s Iy thuyét

Nhiing cai thi¢n dinh lugng néu trén
pht hop v6i 1y thuyét diéu khién cam van
dong c6 hd tro thi giac, theo d6 phan hoi
hinh anh gitip rat ngin chu trinh sai-sira va
tang hiéu qua ghi nhé van dong. Viéc sinh
vién dugc quan sat dd thi FO va formant
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trong Praat cho phép ho ddng bo héa gitra
céu hinh phat 4m va két qua am hoc dau
ra, tao nén co ché phan hdi kép (dm thanh
- hinh anh).

Hon nira, theo 1y thuyét hoc tap da
phuong tién (Mayer, 2005), viéc két hop
giita nghe (am thanh mau) va nhin (biéu
dd phd) gitp giam tai nhan thic, ting kha
nang tap trung vao yéu td k¥ thuat chinh,
qua d6 nang cao nang luc ghi nh¢ va tai
hién giong hat. Nhu vy, co s 1y thuyét
dd cing c¢d cho quan sat thuc nghiém,
khang dinh tinh pht hop cua phuong phap
tiép can phan tich am hoc trong dao tao
ngh¢ thuat thanh nhac.

4.4.3. Ham ¥ sw pham va chuyén giao

Duya trén két qua thuc nghiém,
nghién ctru dé xuat khung day hoc ba pha
nham tich hop hi€u qua cong nghé am
hoc vao chuong trinh dao tao thanh nhac
dan ca:

Quan sat - moé ta: ngudi hoc nghe
mau va dong thoi quan sat duong FO, ban
dd formant va cuong do dé xac dinh muc
tieu ky thuat (vibrato, cong hudng, cao
dd) twong urng véi timg vung dan ca.

Luyén tap - hiéu chinh: thu am giong
ngudi hoc, so sanh v6i mau chuén va diéu
chinh cdc tham sé muc tiéu nhu tan sb
rung giong (4,5-5,5 Hz), bién d6 dao dong
F0, d§ ngan vang, va vi tri cong hudng.

Danh gia - khai quat hoa: st dung
chi s6 dinh luong (d6 1éch cao do, do on
dinh rung, quy dao luyén-lay, do tuong
ddng MFCC) dé phan héi tién bo, dong
thoi khai quat ky thuat dat dugce sang ngir
canh biéu dién thyc hanh.

Mo hinh ba pha nay khong chi tao
ra co ché hoc chu dong - phan hdi lién tuc,
ma con giup chuin héa tiéu chi danh gia
nang luc thanh nhac, phuc vu cong tac dao
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tao va kiém dinh trong céac co so gido duc
ngh¢ thuat.

4.4.4. Han ché va hieéng nghién ciru
tiép theo

Mic du dat duoc két qua tich cuec,
nghién cru van con mot s6 han ché: 1)
quy mé mau con nho, cha yéu & bac dai
hoc; 2) diéu kién thu Am chua hoan toan
dong nhét, c6 thé anh huong dén do chinh
xac cua phan tich; 3) yéu t6 thAm my va
cam xuc biéu dién chua dugc lugng hoa
trong mo hinh danh gia.

Do d6, huéng nghién ctu tiép theo
can tip trung vao: Mé rong dir liéu lién
ving va chuan héa quy trinh thu, phan
tich am thanh, bao dam tinh so sanh va
tai 1ap. Ap dung kiém dinh thong ké nang
cao nhu t-test 1ap do hoac ANOVA do lap
dé kiém chung do tin cay cua két qua. Két
hop danh gia cam thy thim my ciia giam
khao chuyén mén, nham lién két dit liéu
am hoc v6i tiéu chi nghé thuat. Phat trién
ngan hang dit liéu va cong cu phan hoi tu
dong phuc vu dao tao thanh nhac, déng
thoi tuan thu nguyén tic dao dirc trong sd
hoa va khai thac di san van hoa phi vat thé.

Tom lai, phan thao luan nay 1am sang
16 hai tAng noi dung;: tang phé binh phuong
phap luan (d6i chiéu giira truyén khau va
phan tich 4m hoc) va tang dién giai thuc
nghiém (chimg minh hiéu qua dao tao). Két
quéa cho thiy phan tich 4m hoc khéng chi
1a cong cu hd tro k§ thuat ma con 1a cau
ndi gitra khoa hoc va nghé thuit, gép phan
mo rong kha nang timg dung cong nghé sb
trong bao t6n va sang tao dan ca Viét Nam
trong thoi ky chuyén dbi sb.

V. Két luin va kién nghi

5.1. Két ludn

Nghién ctru khang dinh hiéu qué ctia
viéc tich hop cong cu phan tich am hoc

(Praat, Sonic Visualiser) trong giang day
thanh nhac dan ca. Viéc str dung dir li¢u
dinh lugng giup nguoi hoc khong chi tiép
thu k¥ thudt qua cdm nhén thinh giac ma
con théng qua phan hdi truc quan vé cao
do, formant, rung giong va do vang. Két
qua théng ké (Bang 2, Hinh 3) cho thiy su
cai thién rd rét & cac k¥ ning bat cao do,
diéu chinh rung giong, mé phong luyén-
lay va nhan dién am sic vung mién, véi
muc tang trung binh 30-70%. Phan tich
so sanh ba vung dan ca (Bang 1, Hinh 1)
cling da xac 1ap dugc tham sd ki thuat dic
trung, hinh thanh co s& khoa hoc cho viéc
chuan hoa luyén thanh theo ving mién.

Phuong phap két hop giita truyén
khau truyén thng va phan tich dir liéu sd
tao nén mo hinh dao tao da giac quan, gitup
ngudi hoc chu dong didu chinh giong hat
dua trén dir liéu thyc nghiém, dong thoi
cing cb vai tro cua cong nghé trong bao
tdn va ddi mai gido duc ngh¢ thuat dan ca.

5.2. Kién nghi

Nham phat huy két qua nghién ciru,
nhom dé xuat: Tich hop nodi dung phan
tich am hoc vao chuong trinh dao tao gido
vién am nhac dé chuan héa phuong phap
day hoc. Xay dung ngan hang dir li¢u dan
ca s6 hoa, gdbm thong tin k¥ thuat va biéu
dd minh hoa phuc vu giang day va nghién
ctru. T6 chuc bdi dudng giang vién vé
ung dung cong nghé¢ am hoc trong dao tao
thanh nhac. Phat trién nén tang s tich hop
(app/web) gitp sinh vién ty thu dm, phan
tich va nhan phan hdi tu dong. Thuc déy
hop tac lién nganh gitra gido duc am nhac,
cong nghé va nghién ciru vin héa dé mo
rong tmg dung va bao ton di san trong ky
nguyén chuyén dbi so.
Loi cam on

Tac gia xin gui 161 cdam on chan
thanh té1 Truong Pai hoc Su pham Nghé



thuat Trung wong vi da tao diéu kién thuan
loi dé thuc hién nghién ciu nay. Dong
thoi, tran trong tri an cac gidng vién va
sinh vién da hd tro trong qud trinh thu
thap, xtr 1y dit liéu va cung cap phan hoi
quy béau cho cong trinh.
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EXPLOITING ACOUSTIC ANALYSIS TECHNIQUES AND
FOLK MELODY STRUCTURES IN VOCAL PEDAGOGY
USING DIGITALTECHNOLOGY

Ngan Thi Thuong’, Dang Thi Loan’

Abstract: This study proposes integrating acoustic analysis tools (Praat, Sonic

Visualizer) into the pedagogy of Vietnamese folk singing across the three regions. Based on
nine representative melodies (Quan ho, Vi dam, and Ly), the research develops a procedure
for analyzing key acoustic parameters F0, formants, resonance, vibrato, and duration while
visualizing them through spectrograms and frequency plots to design region-based vocal
exercises. An experiment involving thirty music education students demonstrated significant
improvements in four core competencies: pitch accuracy, vibrato control, melismatic
imitation, and regional timbre recognition. A three-phase framework (observation - practice
- evaluation) was established to standardize feedback and shorten the correction cycle. The
approach addresses limitations of oral transmission while building a digital and technical
foundation for teaching, research, and cultural preservation in the context of digital
transformation. ldentified constraints include limited sample size, recording conditions,
and analysis parameters, with recommendations for data expansion and future statistical
validation.

Keywords: acoustic analysis, digital technology, folk singing techniques, Praat software, vocal
pedagogy
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