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Tom tat

D3t van dé: Vi mong mudn bd sung phuong tién hoc tap s6 hda cé chat lwgng, dap ing nhu cau hoc tap
ngay cang cao cla sinh vién, nghién ctru dwoc ti€n hanh nhdm danh gid két qua budc dau cla viéc thiét k&
va gidng day bang mé hinh thuc tai do 3D giai phau nguoi tai trvdng Dai hoc Y - Dugc, Pai hoc Hué. Phwong
phéap nghién ctru: nghién ctru md ta cit ngang, khao sat sy danh gid cla sinh vién khdi y da khoa ndm thi 2,
truong Dai hoc Y - Digc Hué, trong hai ndm hoc lién tiép vira qua gdbm 428 sinh vién hoc giai phau hé hé hap
va hé tuan hoan bing mé hinh truyén théng don thuan va 406 sinh vién hoc ph&i hop véi mé hinh thuyc tai do
3D do chung t6i ty thiét k&. Phan tich hdi quy da bién logistic dugc st dung dé€ xac dinh céc yéu té lién quan.
K&t qua: Dai véi md hinh 30 3D, cé 83,5% sinh vién danh gid hap dan va kich thich hoc tap; 80% thich duoc
hoc véi md hinh 3D; 77,3% cho rang day |a phuong tién hoc tap hitu ich va 70,9% ngudi hoc nhan thay cé thé
tw hoc mot cach chi dong véi mé hinh do nay. Mat khac, khi hoc véi mé hinh 3o 3D, mitc d6 cing thang cao
trong hoc tap chi chiém duwédi 16,3% s6 ngudi hoc va diém kiém tra so véi hoc bdng mé hinh truyén thong 13
cao hon cé y nghia théng ké, vdi p < 0,05. K&t luan: M hinh thuc tai do 3D cla ching téi budc dau da dugc
ngudi hoc dén nhan va gép phan dem lai sy cai thién trong hoc tap déi vdi sinh vién y khoa.

Tir khéa: giai phau, mo hinh 4o, mé hinh 3D.

Abstract

Results of design and teaching 3D virtual reality model of human anatomy
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Background: Digital learning media have been proven useful tools to meet the increasing needs of
students, especially on human anatomy learning. Aims of the study: The study was to evaluate the initial
results of the designing and applying in teaching a 3D virtual reality model of human anatomy at Hue
University of Medicine and Pharmacy. Methods: A descriptive cross-sectional study was conducted to survey
the evaluation of 2nd-year general medical students, at Hue University of Medicine and Pharmacy, in the
last two consecutive academic years, including 428 students learning the anatomy of the respiratory and
circulatory system with traditional method and 406 students learning with 3D virtual reality model designed
by us. Multivariate logistic regression analysis was used to identify related factors. Results: For the 3D virtual
model, 83.5% of students rated it attractive and stimulating; 80.0% enjoy learning with 3D modeling; 77.3%
think that it is a useful learning resource and 70.9% of learners feel that they can actively self-study with this
virtual model. Besides, when learning with the 3D virtual model, the level of stress from learning accounted
for less than 16.3% of the learners and the test scores compared to learning with the traditional model were
statistically higher, p < 0.05. Conclusion: Our 3D virtual reality model was initially well received by learners
and contributed to the improvement of learning for medical students.
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1. DAT VAN BE

M6 hinh 30 3D co thé ngudi dang duwoc xem [a
mot giai phap ki thuat sé hiéu qud, phuong tién hoc
tap hitu ich trong b6i canh thi thé ngudi khdng du dap
¢ng day va hoc giai phau tai cac co s& dao tao nganh
khoa hoc strc khde [1], [2], [3]. Mé&c du d3 cé budc
phét trién trong nhitng ndm gan day trén thé gidi va
catrong nudce 1], [2], [3], [4], nhung dén nay nhiéu co
s& dao tao & nwdc ta cling chua co diéu kién ti€p can
va st dung réng rai, hiéu qua loai md hinh méi nay.

V&i mong mudn bd sung thém phuwong tién
hoc tap tién tién cho sinh vién y, bd mon Giai phau
Trudng Dai hoc Y-Dugc d3 tién hanh nghién clru,
thiét k€ mé hinh ao 3D giai phau ngudi va bat dau
trién khai (rng dung trong ndm hoc 2021-2022.

Dé tai duwoc thuc hién nham danh gid két qua
buwédc dau cda viéc thiét k& va (rng dung mé hinh 3o
3D giai phau ngudi vao giang day tai truong Dai hoc
Y - Dworc, Dai hoc Hué.

2. 901 TUQNG VA PHU'ONG PHAP NGHIEN CUU

Duya vao sach gido khoa va tranh Atlas giai phau
ngudi kinh dién va cap nhat mdéi nhat & trong va
ngoai nuwéc (5], [6], [7], [8], trén nén tang ky thuat
s6 vdi cac thuat todn va ngén ngit 1ap trinh C++,
framework OpenGL (Open Graphics Library) [9],
chiing t6i d3 thiét k&€ mé hinh thuc tai 3o 3D (goi tat
Ia mé hinh do 3D) hoan chinh d&i v&i hai hé hé hap
va tudn hoan, duwa vao giang day thwc hanh trong
nam hoc 2021- 2022. Hé hé hap duoc bd tri hoc
trude va hé tuan hoan hoc sau dé khoang bén tuan.

D& danh gia kha ndng &ng dung d&i v&i md
hinh o 3D tuy thiét k& ndy, ching t6i tién hanh mot
nghién clru tién clru cat ngang trén toan thé sinh
vién ndm thir 2 khéi Y da khoa cla Trudng Pai hoc
Y - Dwoc, Dai hoc Hué, gdbm 428 sinh vién ndm hoc
2020-2021 chi hoc bang mé hinh truyén thdng don
thudn va 406 nam hoc 2021-2022 hoc phéi hop vdi
md hinh thyc tai 4o 3D.

Noi dung khao sat bang bo cau hoi duoc thiét ké

san, bao gobm nhirng y ki€n nhan xét va trai nghiém
cla sinh vién sau khi hoc v&i mé hinh truyén théng
va véi md hinh 3o 3D, kha nang tiép cn va s dung
san pham nay trong hoc giai phau nguoi cling nhu
ddi chiéu két qua kiém tra cudi ky thyc hanh cua hai
nam hoc trén trong diéu kién tuong ty vé hinh thirc
va ndi dung kiém tra.

MUrc d6 cang thang trong hoc tap duoc danh gia
bang thang diém PSS (Perceived Stress Scale) cla S.
Cohen [10], v&i diém s6 tir 1 dén 10, trong d6 diém
tir 1 dén 3 [a mirc d6 cing thang nhe, tir 4 dén 7 13
mtrc d6 cang thang trung binh va tir 8 dén 10 1a muc
d6 céng thang cao.

S8 liéu duoc xr ly theo phan mém thdng ké SPSS
20.0. Céc bién dinh tinh dugc tinh theo tan sd va ty
|& phan tram. Cac bién dinh lvgng dwoc tinh theo gid
tri trung binh va d6 l&ch chun, trung vi, so sanh kiém
dinh t-test. Khac biét cé y nghia théng ké khi p < 0,05.

3. KET QUA

3.1. K&t qua thiét ké md hinh thyc tai 3o 3D

Chung toi d3 thiét ké hoan chinh md hinh 3o 3D
hai hé hd hap va tuan hoan, bwdc dau trién khai cho
sinh vién hoc thyc hanh trong nam hoc 2021-2022.
Tirng cu truc thé thién dén céc chi tiét cu thé duoc
md ta trong cac sach gido khoa kinh dién, b6 tri theo
cac vung, cac lép ndng sau cla co thé, co thé an
hién va dan nhan (tén chi tiét), gitp cho ngudi hoc
khdm pha co thé ngudi mdt cach thuan loi va dé
dang nhat.

Hé hé hip

Mb hinh 30 3D hé h6 hap bao gdm dudng dan khi,
phéi va mang phdi; bat dau tir 8 miii, qua hau, thanh
quan, khi quan, ph& quan xuéng phéi roi d&n phé nang.

Cac ciu truc trén duoc thiét k& vdi mé ta hinh
thé ngoai, hinh thé bén trong, ciu tao... xdy dung
theo trinh tu cac bai giang gidi phau modules hd hap
va modules tim mach, chuong trinh tich hgp dao
tao dua theo ndng lwc va chuin dau ra tai trwong
Pai hoc Y Dugc Hué.

Hinh 1. M6t s6 hinh 3nh vé md hinh 3D hé hé hap

I 188  JOURNAL OF MEDICINE AND PHARMACY ISSN 1859-3836



Tap chi Y Duoc hoc - Trwdng Bai hoc Y Duoc Hué - S6'5, tdp 12, thdng 10/2022

Hé tuan hoan

Hé tuan hoan cé thé dwoc xem bat dau tir tim, ndi ti€p v&i hé théng cac ddng mach va tinh mach. Mé hinh
30 3D hé tuan hoan dugc thiét k& tir mo ta hinh thé ngoai, hinh thé trong, cau tao cta tim théng néi véi céc
mach mdu lén & nguc, tir d6 cho nhanh déng mach va tinh mach dé&n ving dau méat c6, t& chi, va than minh.

Tiem wib G empch e

Hinh 2. M6t s6 hinh dnh vé mé hinh 3D hé tuan hoan.

3.2. Piac diém chung cta d6i twgng nghién ciru (sinh vién khéi Y2)
Bang 1. Mot s6 dic diém cla khai sinh vién Y da khoa ndm th hai [a d6i tuwgng nghién ciru

Dic diém Nam hoc 2020 - 2021 Nam hoc 2021 - 2022
: (n = 428) (n = 406) P
N 221 (51,6%) 188 (46,3%)
> 0,05
Nam 207 (48,4%) 218 (53,7%)
Tubi: - Trung binh (nam) 20,2+0,7 20,3+0,9 5005
- Trung vi (nam) 20,0 20,1 !
Dan tdc kinh 390 (91,1%) 367 (90,4%) >0,05
Khéng theo mot ton gido nao 369 (86,2%) 344 (84,7%) > 0,05

Nhan xét: Ty & nit/nam gilta hai nhém tuy cé chénh léch, nhung sy khac biét khéng cd y nghia thdng ké.
3.3. V& tinh hinh hoc tap va trai nghiém cGa déi two'ng nghién cliru
Bang 2. Tinh hinh khai thac tai nguyén s6 trén khong gian mang dé hoc giai phau
(ngoai gido trinh, bai giang, sach in)

Da4i véi hé hd hap Da&i véi hé tuan hoan
Khai thac tai Nam hoc Nam hoc Nam hoc Nam hoc

nguyén sé 2020 - 2021 2021 - 2022 2020 - 2021 2021 - 2022

n % n % n % n %
Khong 241 56,3 182 44,8 249 58,2 175 43,1
Coé 187 43,7 224 55,2 179 41,8 231 56,9
Cong 428 100 406 100 428 100 406 100

p <0,001 <0,001

Nhan xét: Tinh hinh khai thac tai nguyén s6 thay déi tich cuc, cé y nghia théng ké (p < 0,01).
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Bang 3. K&t qua khao sat Khdi Y2, ndm hoc 2020-2021, vé hoc hé ho hap va hé tuan hoan bang mo hinh
truyén théng (n = 428)

Poéngyva Khéng cé Khéng déng y va
Danh gia vé md hinh truyén thdng rat déngy y kién rat khong dong y
n % n % %
HO tro tich cuwe ly thuyét, sach Atlas giai phau 358 83,6 67 15,7 0,7
Dé hoc, than thién, hitu ich. 312 72,9 101 23,6 15 3,5
S6 Iu'c;rngva chat lwvgng mo hinh dap &ng yéu cau 299 69,9 84 196 45 105
hoc tap
Kh10|_L|en,A,|t ch’| tleAt thfao r&i, khé kham pha céc 293 68,4 115 26,9 20 47
chi tiét, cau tridc sau bén trong
thng cam thay kho chiu, khong di &ng véi cac 264 617 129 30,1 35 8,2
chat ché tao
C!’}I tle.tlcon thleu\, ch'u'a'fzhlnh xac, chua phu hop 249 582 148 346 31 72
sach gido khoa va bai giang
Mong muén dugc d6i mdi, cai tién méd hinh 246 57,5 146 34,1 36 8,4

Nhan xét: Pa s6 sinh vién danh gia mé hinh truyén théng tro gitp tich cuwc cho hoc giai phau. Tuy nhién, cé
68,4% sinh vién cho rang md hinh thong thuong 1a khai lien, khé kham pha dwoc cac chi tiét va mai lién hé
bén trong cla cédc ciu tric. Mat khic, mot s6 mé hinh céc chi tiét chwa day dd, chwa chinh xac néu d6i chiéu

v&i cac sach gido khoa, atlas giai phau.

Bang 4. K&t qua khao sat Khdi Y2 ndm hoc 2021-2022, vé hoc hé hd hap

va hé tuan hoan bang mé hinh 3o 3D (n =406)

Poéng y va Khéng cé Khéng déng y va
Danh gia vé mé hinh 3o 3D rét dongy y kién rat khong dong y
n % n % n %
Hap dan, kich thich hoc tap 339 83,5 57 14,0 10 2,5
Khong gian ba chiéu rd rang, dé hiéu 315 77,5 81 20,0 10 2,5
Cac |dp, cac chi tiét cé thé an hién, dé& hoc 314 77,3 80 19,7 12 3,0
Kha dep, day da chi tiét, chinh xac 295 72,7 90 22,1 21 5,2
C6 thé tu tim kiém céc cau truc, chi tiét giai phau 288 70,9 97 23,9 21 5,2
Chua that dep, chuwa that mém mai 232 57,1 148 36,5 26 6,4
Con kha phtrc tap, chua that dé dang s dung 229 56,4 147 36,2 30 7,4
Thich duoc tiép tuc hoc bang md hinh 3D 325 80,0 71 17,5 10 2,5
i Quce CRSRBATONINNE 93 0 w2 w3
Thay thé& hoan toan mé hinh théng thuéng 152 37,4 119 29,3 135 33,3

Nhan xét: Phan 1&n sinh vién cé danh gia tich cuc v& mé hinh do 3D, nhuwng van muén déng thai hoc két
hop céc loai mé hinh va hoc trén xac dé dé hiéu bai va cé két qua hoc tap tét hon.

Bang 5. Mirc d6 cang thang khi hoc gidi phau bang mé hinh truyén théng va mé hinh 3o 3D

Mdrc d6 cing thing M6 hinh truyén théng M6 hinh 3o 3D
trong hoc tap $6 luong TV1e%  Solwong  TyI18 % P
Nhe (tir 1 d&n 3 diém) 105 24,5 104 25,6 > 0,05
Trung binh (tir 4 dén 7 diém) 256 59,8 236 58,1 > 0,05
Cao (tir 8 dén 10 diém) 67 15,7 66 16,3 > 0,05
Cong 428 100 406 100
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- Trung vi clla mirc d6 cang thang khi hoc ca hai hoc phan déu la 6,0 diém.

- Nhan xét:

+ Phan 16n sinh vién tu cdm nhan hoc giai phau cing thang & mirc d6 nhe dén trung binh. Chi 15,7% sinh
vién hoc v&i md hinh truyén thong va 16,3% & hoc v&i mo hinh 3D |a cdm thay cing thang & mirc d6 cao.

+ Khéng cd sy khac biét cé y nghia théng ké gitta hai nhém (p > 0,05).

Bang 6. D&i chiéu két qua kiém tra thuc hanh ndm hoc trudc (hoc md hinh truyén théng)
va nam hoc nay (hoc méd hinh 3o 3D)

K&t qua kiém tra hé H6 hap K&t qua kiém tra hé Tuan hoan
Gia tri N3m hoc 2020 -2021 N&m hoc 2021-2022 Nim hoc 2020 -2021 N3m hoc 2021 -2022

(n=428) (n=406) (n=428) (n=406)

Diém trung binh 7,0+2,0 7,317 7,516 83+1,6

Diém trung vi 7,0 7,0 8,0 8,5

Diém t6i thidu 1,0 4,0 1,0 3,0

Piém t6i da 10,0 10,0 10,0 10,0

p <0,05 < 0,001

Nhan xét: cé su cdi thién két qua hoc tip cla sinh vién hoc méd hinh 3o 3D so vd&i hoc mé hinh truyén théng
déi v&i ca hai hé H6 hdp va Tuan hoan. Sy khac biét nay cd y nghia théng ké, véi p < 0,05 va p < 0,01.
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khi hoc v&i mé hinh truyén théng va véi mé hinh 3D hé Tudn hoan
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4. BAN LUAN

Vé mé hinh thyc tai ao 3D giai phau nguoi, ¢
kha nhiéu cach ti€p can va si dung cong nghé ky
thuat s& dé thiét k& va ap dung vao giang day [1],
[3]. Dén nay, trén thé gidi cling da cé mot sé san
pham thuong mai d3 duoc lvu hanh nhu cdc phan
mém: Human Anatomy Atlas, Innerbody, Healthline
Media, Visible Body, Khan Academy. Tuy nhién, cac
san pham nay thudng mang tinh chat thuong mai,
dau tw ban dau kha dét (gan chuc ty dong), thinh
thoang van gip 16i nhwng nguoi str dung khong thé
ty stra chita duwgc ma phai mua dich vu bao tri hang
nam, cap nhat, va 16i thuong xuyén, rat kho khan, bi
doéng va tén kém. Do vay dén nay, chua nhiéu co s&
gido duc strc khde trong nudce cd ti€p cdn va sir dung
cac phan mém nay.

M6 hinh 3o 3D cla chung tbi ap dung thuéat toan
va ngon ngit 1ap trinh C++, framework Open GL
nham t8i wu hda va thuan tién cho thiét ké va tng
dung. Thiét k& bam sat chuong trinh dao tao, chd
dong chinh stra, cp nhat khi can thiét nén rat thuan
loi khi st dung. Qua khao sat, tuy van con mot vai
nhuoc diém, nhung buwdc dau san phdm mo hinh
30 3D cla chung t6i dd nhan duogc nhitng danh gia
kha tét tlr ngudi hoc, phdn dnh trong phan két qua
nghién cru néu trén.

Pbi tugng khao sat cla ching tdi 13 sinh vién
nam th& 2 nganh Y da khoa, d3 dugc hoc mon giai
phau nguoi bat dau tir ndm thi nhat, nay khdng con
b& ngd v&i mon hoc cling nhu moi truong dai hoc.
Thém vao d6, d&c diém chung cla hai nhém nghién
ciru la twong déng va khéng cé sy khac biét cé y
nghia théng ké, giup két quad nghién clru cang tdng
thém do tin cay.

Két qua danh gia cda sinh vién & Badng 3 cho théy,
md hinh truyén thdng van con mét sd ton tai nhu:
c6 dén 68,4% sinh vién cho rang day la cac khéi lién,
han ché sy thao roi nén chua thé hién t6t cac chi
tiét cau trdc bén trong; thdm chi c6 58,5% sinh vién
nhan thdy mét s6 chi tiét con chwa chinh xac va chua
phu hop véi sach gido khoa. Tuy nhién cho dén nay,
md hinh truyén théng van [a mot phwong tién quan
trong chua thé thay thé dwoc trong gidng day giai
phau nguoi: theo két qua khao sat, cé dén 83,6%
sinh vién cho rang ching hd tro tich cwc cho hoc
mon nay va 69,9% nhan thdy mé hinh truyén théng
van dap (ng tot yéu cau hoc tap (Bang 3).

DBi v&i md hinh thyec tai do 3D, két qua & Bang
4 cho thdy, 83,5% sinh vién danh gia tich cuc, cdm
nhan sy hap dan va kich thich hoc tap. C6 77,3%
sinh vién nhat tri day la phuong tién hoc tap hitu
ich bdi cac chi tiét kha day du, chinh xéac, khéng gian
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ba chiéu va cho phép 4n hién, tich roi cac bd phan,
chi tiét... nén rat thuan loi, dé dang trong viéc nhan
biét va quan sat cac ciu truc gidi phau ngudi. Dic
biét, khoang 80% thich dugc hoc v&i moé hinh do 3D
va 70,9% ngudi hoc nhan thay cé thé ty kham pha,
tw tim ki€m cac chi tiét gidi phau, cdu tric cac ving
mot cach chl dong.

Tiznado-Matzner va cdng su [2] khdo sat trén
134 sinh vién vé hoc v&i md hinh 3o 3D co thé
nguwdi, ghi nhan cé dén 89,4% cam nhan vé sy hai
ldbng khi danh gid chung, trong do 81,14% hai long vé
n6i dung va chirc nang giang day cla loai tai nguyén
mdi nay.

Tuy nhién, qua nghién ctru cda C. Erolin [1] cho
thay, dé cé dugc mot két qua hoc tap tét nhat, xu
huéng phdi hop cac phuong tién hoc tap, bé sung
hd tro nhau cla céc loai tai nguyén to ra tich cuec,
hiéu qua hon thay vi thay thé nhau.

Trong nghién ctu cta chuing t6i, mét s6 nhuoc
diém, ton tai ctia mé hinh 30 3D ma ngudi hoc phan
anh d3 ghi nhan, ti€p thu. Ching tdi s& tiép tuc chinh
sra, b6 sung dé sdn pham ngay mét hoan thién hon.

Két qua & Bang 2 cling cho thay su khac biét cé
y nghta thdng ké trong viéc tim kiém tai liéu hoc tap
trén khong gian mang khi hoc véi mé hinh 3o 3D so
véi hoc bang mod hinh truyén théng (p < 0,01). Khac
biét nay cé thé do hoc véi md hinh 3o, ngudi hoc
phai sir dung cong nghé thong tin nén d3 thuc day
ho ndng déng, ch( ddng hon. Pay cling 1a mét diéu
dang dwoc ghinhdn vé tinh tich cuc cia mot phuong
tién hoc tap mdi ki thuat s6, bdi theo Nguyén Thi
Sinh [11], trong thdi gian gan day, c6 khoang 42,4%
sinh vién y 1a chua cé thai do tw hoc mon giai phau
t6t va can phai quan tam, thic day cac gidi phap
tang cuong tu hoc, khich Ié sinh vién chd dong hon.

V&i dau vao thudc tép cao trong tuyén sinh, phan
|&n sinh vién y tu nhan thay cing thang trong hoc
mén giai phau chi tir mirc do trung binh tré xudng,
chi c6 khoang 1/6 ngwoi hoc 1a cdm thay cing thang
murc d6 cao. K&t qua nay cho thay, viéc hoc mén giai
phau cla sinh vién y khoa hién nay ciing khong qua
ap luc va duoc sinh vién dén nhéan tét.

Trong diéu kién danh gia tuwong tw nhau, ghi nhan
diém két thuc thuc hanh khi hoc véi md hinh 4o 3D so
v&i hoc md hinh truyén thdng la cao hon cd y nghia
théng k&, v&i p < 0,05. Day ciing cd thé xem la mot
dau hiéu tich cuc, gbp phan cai thién hoc tdp mon gidi
phau ngudi, mot mén hoc co' s& quan trong cla sinh
vién y khoa. Két qua nay cling phu hgp véi nghién cliru
cla Chen [12], m6 hinh 3o 3D hdp so cling da giup
ngudi hoc hiéu cac ciu trdc gidi phau phirc tap véi
murc d6 dong luc cao hon, tich cuc hon.
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5. K&t ludn

Qua khao sat khéi sinh vién ndm th 2 nganh Y
da khoa, Trudng Dai hoc Y-Duwoc Hué, trong hai nam
hoc 2020-2021 va 2021 - 2022, vé viéc irng dung md
hinh 3o 3D hé hé hdp va tuan hoan ty thiét ké trong
hoc giai phau ngudi, chiing tdi cé mot s két luan sau:

- C6 339/406 sinh vién (chiém 83,5%) danh gia
mé hinh thyc tai 3o 3D cla chung toi la dap &ng

duwoc yéu cau hoc giai phau; cé 325/406 sinh vién
(chiém 80%) thich dugc hoc véi mé hinh 3o 3D nay.

- Hoc v&i md hinh thye tai do 3D chi 16,3% sinh
vién cam thay cing thang mic dé cao va khong khac
biét so v&i hoc mé hinh truyén théng, nhung diém
kiém tra cudi ky cao hon cé y nghia théng ké so vdi
hoc bang mé hinh truyén thong, budc dau gép phian
cai thién hoc tap cho sinh vién y khoa.
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