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Abstract

Thin-layer chromatography (TLC) is a widely used method in the quality control of medicinal herbs, but
teaching it in practice faces difficulties related to cost, chemical safety, time, and the limited opportunity for each
student to perform the whole procedure. This study applies virtual reality (VR) technology to build a simulation of
the TLC procedure for the qualitative identification of rutin in Sophora japonica buds according to the Vietnamese
Pharmacopoeia V. Two versions were developed: a web-based version running on personal computers and an
immersive version running on the Meta Quest 2 headset. The simulation was integrated into blended teaching
for 43 pharmacy students and evaluated together with 10 lecturers using five-point Likert-scale questionnaires
and open-ended questions. The results show that more than 80% of students rated the simulation as easy to use,
helpful for understanding and remembering the procedure, useful for improving practical skills, and engaging;
lecturers gave similarly positive assessments. Some technical limitations regarding image quality and the realism
of manipulations remain. The study confirms that VR simulation is a useful, safe, cost-effective and scalable
digital learning resource that can complement traditional laboratory practice in pharmacy education.

Keywords: Blended learning, medicinal herbs practice, pharmacy education, thin-layer chromatography,
virtual reality.

1.Pat van dé

Trong bdi cdnh cudc Cach mang cong nghiép lan thi tu va qua trinh chuyén déi s6, viéc ing dung
cac cdng nghé hién dai, trong do co thuc té do (Virtual Reality — VR), vao gidng day va hoc tap dang tré
thanh xu hudng tat yéu nham nang cao chat lugng gido duc (Nguyén An Pha & Vi Truc Phiic, 2023; Lee
& Hwang, 2022). VR cung cap cho ngudi hoc mét méi truding hoc tap nhap vai, cho phép tuong tac véi
cac khai niém, quy trinh va tinh huéng ma trong diéu kién théng thudng kho c6 thé thuc hién, déng
thoi tao ra khéng gian an toan dé rén luyén ky nang ma khéng phai truc tiép ti€p xic véi hoa chat hay
thiét bi dat tién (Makransky & Klingenberg, 2022; Efendi va cong su, 2023). Nhiéu nghién ctiu trong va
ngoai nudc da cho thay tiém nang clia cdng nghé nay trong dao tao khéi nganh khoa hoc stic khoe, tir
mo phéng gidi phau ngudi bang mé hinh ba chiéu (Nguyén Sanh Tung va cdng su, 2022) dén rén luyén
nang luc diéu dudng va cac tinh huéng lam sang (Efendi va cong su, 2023).

Trong linh vuc dugc, sac ky I6p mong (Thin-Layer Chromatography - TLC) la mét trong nhiing phuaong
phap dugc ing dung phé bién nhat dé dinh tinh, thi tinh khiét va ban dinh lugng cac hoat chat trong
thudc va dugc liéu (Tran Tdr An, 2016; Nguyén Thi Ki€u Anh va cong su, 2022). Trong Dugc dién Viét Nam
V, v6i gan 400 vi dugc liéu dugc quy dinh tiéu chudn thi trén 90% can st dung phuong phap sac ky 16p
mdng khi ki€ém nghiém (B Y t&, 2017). Vi vay, trong chuong trinh mén hoc Thuc hanh Dugc liéu hé Cao
dang Dugc, phuong phap nay dugc dua vao gidng day & nhiéu bai thuc hanh, tiéu biéu la quy trinh dinh
tinh rutin trong dugc liéu Hoé theo tiéu chuan Dugc dién Viét Nam V (B Y t€, 2017).

Tuy nhién, viéc giang day thuc hanh phuang phap sac ky 16p méng gap khong it khé khan. Cac
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thiét bi, bdn moéng, chat chuan va dung moi khai trién thudng cé gia thanh cao va yéu cau tiéu chuan
chat lugng khat khe; nhiéu dung moi hitu co dé chay, déc hai, doi héi diéu kién an toan nghiém ngat;
quy trinh nhiéu budc, tén thai gian tirkhau chuan bi dén phat hién va phan tich két qua. Do han ché vé
thai gian va diéu kién, I6p hoc thudng dugc té chic thuc hanh theo nhém, méi sinh vién (SV) chi tham
gia mot vai budc trong toan bé quy trinh, dan dén khé dat dugc muc tiéu hoc tap trén tiing ngudi hoc.
Nhirng han ché nay dat ra yéu cau tim kiém céc gidi phap hoc liéu bé trg gitp SV dugc trai nghiém toan
b6 quy trinh mét cach an toan va c6 thé 13p lai nhiéu lan.

Hoc tap dua trén mo phéng tir lau da dugc chiing minh c6 hiéu qua trong viéc hé trg hinh thanh
kién thic va ky nang thuc hanh (Thomas & Neilson, 1995; Chang va cdng sy, 2008), va su phat trién cda
thiét bj thuc t€ do déi dau nhu Oculus/Meta Quest da ma rong dang ké kha nang ting dung clia cdng
nghé nay trong gido duc (Desai va cong sy, 2014; Nguyén Thi Quynh Ngoan va cong sy, 2022; Nguyén
Thi Huyén va cong su, 2024). Trén co s& do, nghién clu nay dugc thuc hién nham hai muc tiéu: (1) xay
dung mo phong phuong phap sac ky I6p méng bang cong nghé thuc té 4o, (ing dung day va hoc quy
trinh dinh tinh rutin trong dugc liéu Hoe theo Dugc dién Viét Nam V; va (2) danh gia hiéu qua clia viéc
st dung cdng nghé thuc té do trong day va hoc phuang phéap nay.

2. Phuong phap nghién cttu

2.1. Xdy dung mé hinh mé phéng

Nhém nghién ctiu xay dung hai phién ban mé phong nham dap ting da dang nhu cau va diéu kién hoc
tap. Phién ban may tinh dugc trién khai dudi dang (g dung web, SV truy cap qua trinh duyét hé trg WebGL
ma khong can cai dat phan mém, thao tac bang chuét theo trinh ty quy dinh. Phién ban thuc té do dugc
phat trién trén nén tang Unity 3D vdi bd cong cu XR, tuang thich véi kinh Meta Quest 2, cho phép ngudi
hoc tuong tac truc ti€p bang tay cam diéu khién hodc bang cong nghé nhan dién tay dé cam nam dung cy,
hat mau, nhing ban mong va quan sat vét sac ky dudi dén t ngoai. Kich ban ctia ca hai phién ban dugc
xay dung bam sat quy trinh dinh tinh rutin trong dugc liéu Hoé theo Dugc dién Viét Nam V, gém bén budc:
chuan bi mau thd, mau chuan, pha déng va pha tinh; chdm chat phan tich 1én ban méng; trién khai sac ky;
va phan tich sac ky do (tinh gia tri Rf, quan sat vét dudi anh sang thuong va dén t ngoai).

Truéc khi dua vao danh gia chinh thic, mé phdng dugc té chic chay thi nghiém ky thuat véi su
tham gia ctia SV va giang vién (GV) nham phat hién 16i va thu thap phan hoéi. Trén co s& phan tich cac
phan héi, nhom ky thuat da diéu chinh, b6 sung céac thao tac con thiéu, hién thi rd hon cac théng s6
ky thuat, tang d6 tuong phan clia hiéu ting vét rutin dudi dén tl ngoai va t6i uu do chinh xac ctia thao
tac tay trong khong gian ao.

2.2. Béi tuong va quy trinh thuc nghiém

Nghién ctiu dugc thuc hién trén 02 I6p SV hé Cao ddng Dugc khéa 14 (14A32 va 14A33) clia Trudng
Cao dang Y t& Ha Néi, vai tong s6 43 SV, cung 10 GV tham gia giang day va du gid. Mé phéng dugc tich
hagp vao bai thuc hanh dinh tinh hgp chat trong dugc liéu bang phuong phap sac ky I6p mong theo
hinh thiic day hoc két hgp. Trudc budi hoc, SV truy cap phién ban web tai nha dé 6n tap ly thuyét va
hoan thanh it nhat mét lugt moé phdng day da. Trong budi hoc tai phong thuc hanh, GV gidi thiéu quy
trinh va thao tac mau, sau do6 SV thuc hanh theo nhém nho, két hgp mét lugt thao tac trén kinh thuc té
30 va mét lugt thao tac truc ti€p véi dung cu, héa chat that; budi hoc két thuc bang phan téng két va
danh gia. Thuc nghiém dugc t6 chuc trong hoc ki Il nam hoc 2024-2025.

2.3. Cong cu va phuong phdp phan tich dir liéu

Hiéu qua ctia mé phong dugc danh gia bang hai phiéu khao sat thiét ké theo thang do Likert 5 muc
dd kém cau hoéi mé. Phiéu danh cho SV tap trung vao muc d6 dé sir dung, kha nang hiéu va ghi nhé
quy trinh, muc d6 déng y tich hgp thuc té do vao giang day, mdc dé hing thu, cac van dé ky thuat gap
phai va dé xuat cai thién. Phiéu danh cho GV ghi nhan danh gia vé muc d6 dé st dung trong giang
day, hiéu qua ghi nhé va thuc hanh quy trinh ctia SV, kha nang cai thién ky nang thuc hanh va muc dé
hiing thu, tuong tac ctia ngudi hoc. D liéu dinh lugng dugc xt ly bdng phuong phap théng ké mé ta,
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trong do ty 1& phan tram phan héi & muc tich cuc (miic 4 va muc 5) dugc dung lam can ci danh gia; di
liéu dinh tinh tir cdu hdi m& dugc ma hoa, phan nhém va phan tich nhdm bé sung, lam ré cho két qua
dinh lugng.

3. Két qua nghién cuu

3.1. Két qud xdy dung mé phéng

Nhém nghién ctru da xay dung thanh cdng mé hinh mé phdng quy trinh dinh tinh rutin trong duoc liéu
Hoe bang phuong phép séc ky I6p mdng theo tiéu chuin Dugc dién Viét Nam V trén hai phién ban. Phién
ban may tinh cé giao dién truc quan, thao tac don gian bang chuét, dé cai dat va khong yéu cau thiét bi
chuyén dung, phu hgp véi méi trudng tu hoc tai nha hodc 16p hoc c6 han ché vé thiét bi. Phién ban thuc té
4o mang lai trai nghiém nhap vai véi khong gian phong thi nghiém ba chiéu, cho phép ngudi hoc cam ndm
va thao tac truc ti€p vai cac vat thé nhu pipet, bdn mdng, binh dung méi va dén ti ngoai. M6 hinh dugc bé
sung cac hiéu ung dong tai hién qua trinh dung maéi di chuyén, vét sac ky dan xuat hién trén ban moéng va
cac vét rutin phat sdng dudi dén ti ngoai, gitip truc quan hda quy trinh. Hai phién ban dugc thiét ké bé sung
cho nhau, visa bdo dam tinh phé cap, dé tiép can, viia tdng cudng tinh tuang tac va trdi nghiém thuc hanh.

3.2. Két quad khdo sdt sinh vién

Két qua khao sat 43 SV cho thay phan héi tich cuc ro rét. C6 81,4% SV danh gia mé phdng dé hoac
rat dé sir dung, chi 4,7% cho rang khé va khong cé y kién nao chon muc “rat kho” Ty [é tuong duong
(81,4%) cho rang thuc té€ do gitip ho hiéu va ghi nha quy trinh sac ky I6p méng t6t han so véi cach hoc
truyén thong. Vé kha nang cai thién ky nang thuc hanh, 83,7% SV dong y hodc rat dong y rang viéc
tich hgp thuc té€ do c6 thé nang cao ky nang thao tac. Bén canh do, 81,4% SV cdm thay hing thu hoac
rat hiing tha khi hoc tap qua mé phong. Vé mat ky thuat, 18,6% SV gap mét sé van dé, chd yéu la hinh
anh chua that sac nét va hién tugng tré hinh nhe, va 27,9% dua ra dé xuat cai thién, tap trung vao viéc
nang cao do nét, bé sung hudng dan va tang tinh tuong tac. Phan hoi mé tir SV bé sung thém nhiéu
thong tin c6 gia tri. Nhiéu SV danh gia cao cam giac chan thuc khi thao tac bang tay cam, “giéng nhu
dang lam & phong thi nghiém that’, va su an toan khi c6 thé thuc hién lai nhiéu 1an ma khéng lo lam
hong thiét bi hay ton kém vat tu. Mot s6 SV ban dau cé cdm gidc chong mat khi deo kinh nhung nhanh
chéng thich nghi va mong muén dugc mé rong thém cac bai mé phong. Ngoai ra, SV cling dé xuat bd
sung phan huéng dan bang giong nai va cac cau hoi kiém tra nhanh sau méi budc dé ghi nhé lau hon.

3.3. Két qua khdo sdt gidng vién

Y ki€n cCia 10 GV tham gia gidng day va du gid cho thay su déng thuan cao trong viéc tich hop thuc té do
vao giang day. C6 90% GV danh gia muic d6 dé sirdung ciia mé phong trong giang day & muc tét va rat tét;
80% danh gia tot va rat tot vé hiéu qua ghi nhg, thuc hanh quy trinh ctia SV; 90% tin rang mé phong giup
cdi thién ky nang thuc hanh; va dac biét 100% GV dénh gid cao muic d6 hing thu va tuong tac cia SV, trong
d6 90% chon muc “rat tét” Qua phan héi mé, GV nhan dinh thuc té do gitp tiét kiém thdi gian thao tac lap
lai ma van bao dam SV ndm dugc quy trinh, ddng thoi nhan thay SV tu tin va thao tadc nhanh hon khi budc
vao phong thi nghiém thuc té. Mot s6 GV con ban khoan vé kha nang ghi nhé quy trinh lau dai va ky vong
ma& rong mod phdng sang céac bai thuc hanh khac cling nhu cac hoc phan lién quan.

4.Ban luan

Két qua nghién ctu cho thdy mé phdng thuc té do c6 nhiéu uu diém so véi phuong phap thuc nghiém
truyén thong trong dao tao quy trinh sac ky 16p mong. Trudc hét, mé phong bao dam an toan va tiét kiém
chi phi: ngudi hoc khong phai truc tiép tiép xdc véi dung méi hitu ca doc hai, dé chay, dong thoi giam nhu
cau vé héa chat, dung cu va chi phi x{ ly chat thai. Dac diém nay phu hop véi cac phat hién ciia Makransky
va Klingenberg (2022) vé vai tro clia thuc té do trong huan luyén an toan. Thit hai, m6 phong tang kha nang
ti€p can va tinh linh hoat, cho phép SV thuc hanh nhiéu lan, & nhiéu thai diém va khéng gian khac nhau,
khac phuc han ché méi SV chi dugc tham gia mot vai budc trong diéu kién I6p hoc truyén théng. Bén canh
do, viéc truc quan héa quy trinh bang hinh anh ba chiéu va cac hiéu ing dong gitip ngudi hoc dé hinh dung,
ghinhéva hiéu rd ban chat cac budc thao tac, phu hop véi cac két qua vé hiéu qua ctia hoc tap dua trén mé
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phdng (Chang va céng su, 2008; Thomas & Neilson, 1995) va vé tac dong tich cuc clia thuc té do déi véi két
qua nhan thuec, thai dé va ky nang van déng (Efendi va cong su, 2023). Muic dé tuong tac va hiing thu cao
dugc ghi nhan & ca SV va GV cling cho thdy tiém nang clia cong nghé nay trong viéc tao dong luc hoc tap,
tuong déng véi xu hudng ting dung thuc té 4o va Metaverse trong gido duc dai hoc &Viét Nam (Nguyén Thi
Huyén va cong su, 2024; Nguyén An Phu & VG Truc Phic, 2023).

Tuy nhién, moé phong van con mot s6 han ché can tiép tuc khac phuc. D6 chan thuc clia mét s6 thao tac va
hiéu ting hinh anh chua hoan hao; mét ty 1é SV gap van dé ky thuat vé chat lugng hinh anh va dé muot; mot
s6 ngudi hoc c6 cdm gidc kho chiu sinh ly ban dau khi sir dung kinh. Ngoai ra, ban khodn cia GV vé kha nang
ghinh& quy trinh 1au dai cho thay mé phong thuc té do nén dugc st dung nhu mot cong cu bé trg, song song
chi khong thay thé hoan toan thuc hanh thuc té. Nhiing két qua nay goi y rang viéc két hop hai hoa gilta mo
phong va thuc hanh truyén théng, cling vai viéc tiép tuc cai thién chat lugng ky thuat va bé sung co ché phan
héi, kiém tra trong md phoéng, sé la hudng di can thiét dé phat huy t6i da hiéu qua.

5. Két luan

Nghién ctu da xay dung thanh cong moé hinh mé phdng quy trinh dinh tinh rutin trong dugc liéu
Hoeé bdng phuang phap sac ky I6p méng theo Dugc dién Viét Nam V trén hai phién ban 1a phién ban
may tinh va phién ban kinh thuc té do, ddng thai t6 chiic danh gia hiéu qua trén 43 SV va 10 GV. Két qua
cho thdy phan 16n SV va GV danh gia cao tinh dé sir dung, kha nang hé trg hiéu va ghi nhé quy trinh,
cai thién ky nang thuc hanh va tao hiing tha hoc tap, véi ty [& phan héi tich cuc dat trén 80% & hau hét
céc tiéu chi. Mac du con mot s6 han ché vé ky thuat va dé chan thuc, mé phéng thuc té do da khang
dinh 1a mét ngudn hoc liéu s6 hitu ich, an toan, tiét kiém chi phi va c6 kha nang mé réng, hé tro hiéu
qua cho viéc day va hoc phuong phéap sac ky 16p mong song song véi thuc hanh truyén théng. Trong
thai gian t6i, nhom nghién clu sé tiép tuc hoan thién chat lugng mé phoéng, bé sung co ché phan héi
va kiém tra, ddng th&i mé réng ndi dung sang cac bai thuc hanh va hoc phan khac trong dao tao Dugc.
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