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Tom tiit: Thi nghiém Hoa hoc c6 vai tro quan trong trong viéc hinh thanh kién thirc va phdt trién nang liwc cho hoc sinh
pho théng. Tuy nhién, diéu kién co sé vit chdt han ché va nguy co mdt an toan khién nhiéu thi nghiém khé trién khai trong
thuee té. Nghién ciru ndy tdp trung vao viéc xdy dung va thir nghiém mé hinh do nham hé tro huéng dan thi nghiém Héa hoc
¢ bdc THPT. Khao sdt 35 gido vién trwong THPT tai tinh Ha Nam cho thdy phan lom ddanh gid cao tinh triec quan, an toan va
hiéu qua ciia mé hinh do, déc biét trong cdc thi nghiém khé hodc nguy hiém. Két qua thir nghzem chwng mmh mo hinh do giup
nang cao hirng thu, kha nang quan sat va ky nang thao tac cia hoc sinh. Nghzen clru ciing de xudt mét s6 bién phap nham méo
rong iing dung, gop phan déi méi phicong phdp day hoc va ddp ieng yéu cau chuyén doi sé trong gido duc phé thong.

Tir khoa: Mo hinh do, thi nghiém Hoa hoc, day hoc Hoa hoc, phé thong.
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Abstract: Chemistry experiments play an essential role in shaping students’ knowledge and developing their competencies
in high schools. However, limitations in facilities and potential safety risks make it difficult to conduct many experiments in
practice. This study focuses on designing and testing virtual models to support experimental instruction in Chemistry at the upper
secondary level. A survey of 35 high school teachers in Ha Nam Province revealed that most participants highly appreciated
the virtual models for their visualization, safety, and effectiveness, especially for complex or hazardous experiments. The testing
results indicated that virtual models significantly enhanced students’ interest, observational skills, and practical performance.
The study also proposed several measures to expand the application of virtual models, thereby contributing to the innovation of

teaching methods and meeting the requirements of digital transformation in general education.
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I. PAT VAN PE

Trong day hoc Hoa hoc ¢ truong phd thong, thi
nghi¢m gitr vai tro dac bi€t quan trong, vira giup
hoc sinh hinh thanh khai niém khoa hoc, vira rén
luyén k¥ nang thyc hanh, tu duy logic va kha nang
giai quyét van dé. Tuy nhién, thuc té trién khai thi
nghiém tai nhiéu trudong phd thong hién nay con
gap nhiéu kho khin: co s& vat chat han ché, dung
cu va hoa chat khong day da, mot sé thi nghiém
tiém an nguy co mat an toan hodc khé kiém soat
vé thoi gian. Nhitng han ché nay dan dén viéc
nhiéu bai thi nghiém chi duoc gido vién “Iy thuyét
héa” hogc trinh chiéu video, khién hoc sinh thiéu
co hdi trai nghiém truc tiép, giam hung thu hoc
tap va han ché sy phat trién nang luc khoa hoc.

Su phat trién manh mé cua cong nghé sb, dic
biét 1 cong nghé mé phong 3D, thuc té a0 (VR) va
thue té ting cuong (AR), d3 mé ra hudng di méi
trong d6i moi phuong phap day hoc Hoa hoc. M6
hinh 4o khong chi tai hi¢n chinh xac hién tugng,
qué trinh phan rng ma con cho phép hoc sinh
chi dong thao tac, thir nghiém nhiéu 1an trong
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moi truong an toan, tiét kiém chi phi va thoi gian.
Pay 1a cong cu hd trg hiéu qua dé khic phuc
nhiing han ché cua thi nghi¢m thyc té, déng thoi
tao co hoi thuc déy day hoc tich cuc, léy nguoi
hoc lam trung tam.

Trong bbi canh gido duc phd théng Viét Nam
dang trién khai Chuong trinh Gido duc phd thong
2018, nhan manh viéc phat trién nang luc, phém
chat va tng dung cong nghé thong tin trong day
hoc, viéc nghién ctru xay dung mo hinh do hudng
dan thi nghiém Hoa hoc cang c6 ¥ nghia cap thiét.
Day khong chi 1a giai phap hd tro d6i méi phuwong
phap giang day ma con gdp phan nang cao chét
luong gido duc STEM, dap tng yéu cau chuyén
dbi sd trong gido duc hién nay.

Xuat phat tir thuc tién d6, bai bao tip trung
vao vi¢c xay dyng va thu nghiém mo hinh do
trong huéng dan thi nghiém Hoéa hoc & truong
phd thong. Muc tiéu nham danh gia kha ning Gmg
dung mo hinh 4o trong vi¢c nang cao hiéu qua day
hoc, tang cuong himg thi hoc tap cua hoc sinh,
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dong thoi d& xuat quy trinh trién khai c6 thé ap
dung rong rai trong cac co s& gido duc pho thong.

II. COSO LY LUAN

Thi nghiém 1a phuong tién day hoc ddc thu cua
mon Hoa hoc, gitip hoc sinh quan sét hién tugng,
kiém chimg gia thuyét va rt ra quy luat khoa
hoc. Thong qua hoat dong thi nghiém, nguoi hoc
khong chi tiép nhan kién thirc mot cach tryc quan
ma con rén luyén k¥ nang thuc hanh, tu duy phan
tich va ning lyc nghién ciru. Theo Nguyén Canh
Toan (2010), thi nghiém déng vai trd “cau nbi
giita Iy thuyét va thuc tidn”, tao co s& dé hoc sinh
hinh thanh tri thire bén viing. Tuy nhién, thuc té
cho thay nhiéu truong phd théng ¢ Viét Nam con
gip kho khian trong t6 chirc thi nghiém do thiéu
trang thiét bi, han ché vé kinh phi, sy doc hai ciia
hoa chat, hodc yéu cau nghiém ngit vé an toan
(Trén Thi Thanh & Pham Véan Hung, 2020).

Su phat trién cua cong ngh¢ s6, dac biét 1a cong
nghé mé phong 3D, thuc té 4o (Virtual Reality —
VR) va thyc té ting cudng (Augmented Reality —
AR), 43 mo ra huéng di méi cho d6i méi phuong
phép giang day. M6 hinh 4o cho phép tai hi¢n
chinh x4c cic qua trinh phan (mg héa hoc, dong
thoi giup hoc sinh chi dong thao tac, thir nghiém
nhiéu 1an trong méi truong an toan va tiét kiém
chi phi. Cac nghién ciru qudc té cho thay viéc sir
dung mo hinh 4o trong day hoc Héa hoc mang lai
hiéu qua cao. Chéng han, cong cu ChemCollective
gitip hoc sinh phat trién k¥ ning giai quyét van
dé théng qua cac phong thi nghiém ao (Yaron et
al., 2010). H¢ théng PhET cua Dai hoc Colorado
cling da chung minh tinh hi€u qua trong vi¢c tao
himg thii hoc tip va cai thién kha nang tiép thu
kién thtrc khoa hoc (Perkins et al., 2012).

Vé co so ly thuyét gidgo duc, nghién ciru nay
dua trén nén tang cua thuyét kién tao, hoc tap trai
nghiém va da tri tué. Theo Vygotsky (1978), tri
thirc duoc kién tao théng qua hoat dong va tuong
tac xa hoi, trong khi Kolb (1984) nhin manh chu
trinh trdi nghiém — phan tu — khai quat — van dung
trong viéc hinh thanh tri thure. Viéc st dung mo
hinh &0 trong day hoc Hoa hoc cho phép hoc sinh
truc tiép thao tac, thir — sai, quan sat hi¢n tugng va
phan tu dé rat ra quy luat, qua d6 dap ing yéu cau
ctia cac 1y thuyét nay. Pong thoi, theo Gardner
(1993), viéc két hgp cong nghé mé phong con gop
phén phat trién nhiéu dang tri tu¢, dac biét 1a tri
tu€ logic — toan hoc va tri tu¢ khong gian.

Cubi cing, viéc tmg dung mo hinh 4o trong
huéng dan thi nghiém Hoa hoc phu hop véi dinh
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huéng d6i méi gido duc phd thong & Viét Nam.
Chuong trinh Gido duc phd théng 2018 nhén
manh phat trién nang lyc va phém chét hoc sinh,
trong d6 c6 nang lyc khoa hoc tu nhién, nang
luc cong nghé va nang luc ty hoc (B GD&DT,
2018). M6 hinh a0 khong chi hd tro hoc sinh tiép
can kién thirc mot cach truc quan, an toan va hiéu
qud, ma con tao co hoi dé gido vién trién khai cac
phuong phap day hoc tich cuc, gop phan thyuc hién
muc tiéu d6i méi can ban, toan di¢n gido duc.

III. CAC BUGC XAY DUNG MO HINH
AO TRONG HUONG DAN THi NGHIEM
HOA HQC O PHO THONG

Trude hét, can xac dinh muc tiéu gido duc va
lua chon thi nghiém phu hop. Céc thi nghiém
dugc chon thuong 13 nhimng thi nghiém kho trién
khai trong thuc té do han ché vé co s& vat chit,
chi phi hodc van d& an toan, song lai c6 gid tri lon
trong viéc hinh thanh kién thirc va phat trién nang
luc cho hoc sinh.

Tiép theo, can thu thap va chuin hoa noi dung
khoa hoc. Py 1a khau quan trong nham dam bao
dd chinh xéac vé quy trinh, hoa chét, hién tuong
va két qua thi nghiém. Viéc chuan hoa giup mo
hinh 40 phan 4nh ding ban chét khoa hoc, dong
thoi phu hop véi chuong trinh va sach gido khoa
hién hanh.

Bude thir ba 1a thiét ké kich ban mé hinh ao.
Kich ban phai thé hién diy du cac budc tién hanh,
dung cuy, thao tac va hién tugng xay ra. Bén canh
d6, can xay dung céc tinh hudng twong tic nhu
lwa chon hoa chat, diéu chinh diéu kién phan tmg
hodc dy doan két qua, nham phat huy tinh tich cuc
va tu duy cta hoc sinh trong qua trinh hoc tap.

Budec tiép theo 1a phat trién mo hinh ao bang
cong nghé phu hop. Hién nay, c6 nhidu cong cu
hd trg xay dung mo hinh mé phong 3D, VR hoic
AR nhu Unity, Blender hay cac nén tang gido duc
chuyén dung nhu PhET, Labster, ChemCollective.
Viéc lua chon cong nghé phu thudc vao muc ti€u
su pham, kha ning trién khai ¢ truong phd thong
va diéu kién ha ting cong nghé thong tin.

Sau khi xy dung, mé hinh can duoc kiém thir
va hiéu chinh. Giao vién va mdt nhom hoc sinh
thir nghiém s& gitip phat hién cac han ché vé giao
dién, thao tac hodac tinh chinh xac khoa hoc, tir d6
diéu chinh ¢ mo hinh tré nén tryc quan, d& sir
dung va phu hop véi d6i tugng hoc sinh.

Tiép dén la tich hop mo hinh a0 vao hoat dong
day hoc. M6 hinh c6 thé dugc sir dung trong gid
hoc ly thuyét dé minh hoa hién tuong, trong gio



thyc hanh dé huéng dan thao tic, hodc nhu mot
phuong tién hoc tap bd tro glup hoc sinh tu luyén
tap & nha. Sy tich hop niy can gin véi phuong
phép day hoc tich cuc, khuyen khich hoc sinh du
doan, giai thich va thao luan vé két qua thi nghiém.

Cubi cing, can tién hanh danh gid va hoan
thién mo hinh. Viéc thu thap y kién phan hoi tir
gi4o vién va hoc sinh gitip x4c dinh mac d6 hiéu
qua cia mo hinh trong viéc nang cao hing thu,
phat trién nang luc va hd tro hoc tap. Két qua danh
gi4 sé& 1a co s¢ dé diéu chinh, bo sung va phat trién
hé thong mé hinh 4o phong phi, c6 thé nhan rong
trong day hoc Hoa hoc phé thong.

IV. PHUONG PHAP NGHIEN CUU

Dbi twong va pham vi nghién ciru: Qua trinh
xay dung va sir dung mo hinh 4o trong huéng dan
thi nghiém Hoéa hoc. Thuc nghi¢m dugc tién hanh
v6i 35 gido vién truong THPT tai Tinh Ha Nam.
Céc thi nghiém lya chon gom phan mg oxi héa
— khr, phan ung tao két tha va mot sd thi nghiém
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téc do phan Gmg — von kho trién khai trong phong
thi nghiém thyc té.

Noi dung nghién ctru: (i) Xay dung md hinh a0
cho mot b thi nghiém Héa hoc; (i) T chire day
hoc ¢6 sir dung md hinh 4o; (iii) Panh gid hiéu
qua mo hinh 4o ddi véi viée tiép thu kién thirc, rén
luyén k¥ nang va hing thu hoc tap cia hoc sinh.

Thu thap va xu ly dir liéu: D li¢u thu thap
gom két qua kiém tra truéc — sau khi hoc, phiéu
khao sat thai do va hang tht hoc tap, cung quan
sat qua trinh tham gia ciia hoc sinh. Céc s6 liéu
dinh lugng duoc xu ly théng ké mé ta va kiém
dinh t-test nham so sanh su khac biét gitta hai
nhém. Dong thoi, dir liéu dinh tinh tir phong van
va quan sat dugc phan tich noi dung dé bd sung
cho két qué dinh lugng.

V. KET QUA NGHIEN CUU

4.1. Thyc trang cua gidao vién trong wng
dung mé hinh A0 trong hwéng din thi nghi¢m
Héa hoc & pho thong

Mirc do ing dung (SL/%)
Néi dung Rt it it Thinh | [MUONE | Rt thuomg
thuc hién | thuc hién thodng xuyen xuyén thuc hién
ry 4 . . thl.l’c hién ry 1

Ung dung mo hinh 4o trong gioday | 3/8,6 5/14.3 12/343 | 12/343 3/8.6
Ung dyng md hinh do trong| . 4/11,4 13371 | 13/37.1 3/8.6
Soan glao an
Ung dyng ha tang CNTT dé| ., , 5/14.3 12343 | 11314 3/8.6
trién khai
Ung dyng ket qua tap huanvao| ) 6/17.1 1337.1 | 10/28.6 2/5.7
day hoc
U‘}g dung m6 hinh a0 d¢ doi| s , 4/11,4 11/31,4 14/40,0 4/11,4
mo1 PPDH

Két qua khao sat cho thdy da sb giao vién Hoa
hoc tai cac truong THPT ¢ tinh Ha Nam da co
muc d0 ung dung mod hinh do tir “thinh thoang”
dén “thudng xuyén’ "(mic3va4d chiém trén 65%).
Diéu nay chtng to rang mé hinh 4o da duoc budce
dau tich hop vao qua trinh day hoc va c6 tac dong
tich cuc trong d6i méi phuong phap giang day.

Tuy nhién, ty 1é gido vién (mg dung & mirc “rat
thudng xuyén” (muc 5) con kha thip (dao dong
5-12%), phan anh rang viéc khai thac mé hinh a0
chua tro thanh théi quen on dinh va thuong truc.
Pong thoi, van con mot bd phan gido vién 6 mirc
1 va 2 (khoang 15-20%), cho thdy su chénh Iéch
gilta cac trudng vé ha ting CNTT, k¥ ning s6 va
co hoi tiép can tap huén.

Nhu véy, ¢6 thé nhan dinh rang: mé hinh ao da

duogc gido vién don nhan, nhung can tiép tuc hd tro
vé thiét bi, tai nguyén s6 va chuong trinh bdi dudng
chuyén mon dé nang cao tinh thuong xuyén va hiéu
qua tng dung trong thyc tién day hoc Hoa hoc.

4.2. Két qua xay dung va thir nghiém mé
hinh do

Nhém nghién ciru da thiét ké cac thi nghiém
40 bang phan mém ChemLab két hop d0 hoa
3D. M0 hinh 4o cho phép tai hién dung cy, hoa
chét, va hién tuong phan Gng nhu trong phong
thi nghiém that: coc thuy tinh, binh tam giac, 6ng
dong, nhi¢t ké, dén con, dién cuc do dién thé. ..
(xem Hinh 1). Cac ddi tuong duoc sip xép trén
giao dién tryc quan, co thé thao tac kéo tha, thay
ddi luong hoa chat, bat tit ngudn nhiét va quan
sat két qua thi nghiém.
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Hinh 1. Giao dién mo hinh do thi nghiém Hoa hoc tai THPT

Viéc xay dung tap trung vao 5 thi nghi¢m trong
diém cua chuong trinh Hoa hoc THPT: (1) phan
ung oxi hoa — khur; (2) axit — bazo; (3) phan Gng
tao két tia; (4) toc do phan tng; (5) can bang hoa
hoc. Mdi mé hinh dam bao tinh an toan, truc quan
va ¢ tinh twong tac cao, hd tro hoc sinh thuc hanh
trude khi vao phong thi nghiém that.

Pa s6 gido vién danh gia cao hiéu qua ciia mo
hinh 40. 77% cho ring viéc (mg dung mé hinh
gitip tiét kiém dang ké thoi gian chuan bi va lam
cho viéc giang day tré nén tryc quan hon; 71%
nhan dinh mé hinh ddc biét hiru ich khi t6 chirc
nhirng thi nghiém nguy hiém hoic kho trién khai
trong diéu kién phd thong.

4.3. Bién phap &ng dung mo hinh do trong
hwéng din thi nghiém Héa hoc & pho thong

Trude hét, can dau tu ha tang cong nghé thong
tin nham bao dam diéu kién trién khai mo hinh do.
Céc trudong phd théng can duoc trang bi phong
may tinh, duong truyén Internet 6n dinh va thiét
bi hd trg, dé gido vién va hoc sinh c6 the khai théc
md hinh ma khong gép gian doan.

Tiép theo, can t6 chirc bdi dudng va tap huan
cho gido vién. Viéc sit dung mo hinh do doi hoi
gido vién nam chic k¥ ning cong nghé va biét
cach tich hop hop ly trong bai giang. Do do, cac
khoa tap huén, tai liéu hudng dan va dién dan chia
sé kinh nghiém 14 rat can thiét.

Mot bién phap quan trong khéc 1a tich hop mo
hinh 4o vao chuong trinh day hoc chinh khoa. M6
hinh ¢6 thé thay thé cac thi nghiém nguy hiém
hodac kho thuc hién, déng thoi hd tro hoc sinh hinh
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dung hién tugng trudc khi lam thi nghiém that,
qua do6 nang cao tinh an toan va hi¢u qua.

Ngoai ra, can xay dung ngén hang m hinh 4o
dung chung theo huéng dong bd va md. Thu vién
s6 ndy giup gido vién tiét kiém thoi gian chuan bi,
hoc sinh ¢ co hoi tiép can nhiéu thi nghiém da
dang, ké ca nhitng thi nghiém chua du diéu kién
thuc hién tai 16p hoc.

Cudi cung, can khuyén khich hoc sinh sir dung
mo hinh 4o nhu coéng cu tu hoc. Hoc sinh c6 thé
on tap, luyén k¥ ning thao tac va kiém ching kién
thire tai nha. Viéc chu dong khai thac mo hinh s&
tao thém hung thu hoc tap va phat trién nang luc
tu hoc cho cac em.

IV. KET LUAN

Nghién ctru da khang dinh tinh kha thi va hiéu
qua cua viéc xay dyng va ing dung mo hinh do
trong hudng dan thi nghiém Hoa hoc ¢ phd thong.
Mo hinh khéng chi gitip khic phuc han ché vé co
so vat chat va dam bao an toan thi nghiém, ma
con gop phan nang cao himg tha hoc tap, ting
cuong kha nang quan sat va ky nang thyc hanh
cho hoc sinh.

Két qua khao sat cho thiy ca gido vién va hoc
sinh déu dénh gia cao loi ich ctia mé hinh o, dic
biét ¢ tinh truc quan, désu dung va kha nang hd tro
hoc sinh nam chic kién thic trude khi tién hanh
thi nghi¢m that. Do do, viéc ing dung md hinh 4o
nén duoc xem 1a mot giai phap bd tro quan trong
trong d6i méi day hoc Hoa hoc theo dinh hudng
phat trién nang Iyc, phu hop véi yéu cau chuyén
d6i s6 trong gido duc hién nay.
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