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Tom tat: Trong boi canh chuyén doi so gido duc, viéc vmg dung cong nghé vao day hoc cdc mén khoa hoc tré thanh yéu
cau cdp thiét. Bai bdo nay tdp trung nghién cuu co' 50 Iy ludn, phan logi, quy trinh xdy dung va bién phap su dung thi nghzem
do trong day hoc mén Khoa hoc Tu nhién & cdp trung hoc co s, nham gép phan ndng cao chdt lmmg day hoc va phat trién
néng lyc hoc sinh. Trén co sé phan tich Chuong trinh Gido duc phé théng 2018, bai béo xdac dinh bon nhém thi nghiém do
chii yéu: thi nghiém mé phéng — quan sat, thi nghiém thao tic — twong tdc, thi nghiém kham phd — nghién cieu, va thi nghiém
tich hop STEM/AI Tir do, nhom nghien ctiu dé xudt quy trinh nam budc xdy dung va sir dung thi nghiem do, gom: (1) xdc dinh
muc tiéu va noi dung; (2) thiét ké mé hinh; (3) ldp trinh va xdy dung mé phong; (4) thir nghiém, diéu chinh va hoan thién; (5)
stk dung va danh gida trong day hoc. Két qua cho thdy thi nghzem do co kha nang tang cuong tinh truc quan, kich thich tw duy
khdm phd, boi du'ong nang luc terc nghzem va nang luc 50 cho hoc sinh, dong thoi hé tro gido vién doz maoi phwong phap day
hoc. Nghién ciru dé xuat mot s6 khuyén nghz vé phat trién ha tang cong nghé, boi dwéng ndng luc s6 cho gido vién, va xdy
dung kho hoc liéu s6 mé, hwéng t6i chuyén doi sé bén ving trong gido duc phé théng Viét Nam.

Tir khoa: Thi nghiém ao; Khoa hoc Ty nhién; Day hoc s6; Hoc liéu s6; Nang lyc thuc nghiém, Chuyén doi sé gido duc.

RESEARCH ON DEVELOPING AND USING VIRTUAL EXPERIMENTS
IN TEACHING NATURAL SCIENCES

Abstract: In the context of educational digital transformation, integrating technology into science teaching has become
imperative. This paper examines the theoretical foundations, typology, development workflow, and pedagogical use of
virtual experiments in teaching Natural Sciences at the lower secondary level, with the aim of improving instructional quality
and fostering student competencies. Based on an analysis of Vietnam'’s 2018 General Education Curriculum, the study
identifies four main categories of virtual experiments.: simulation—observation, manipulation—interaction, exploratory—
investigative, and STEM/Al-integrated experiments. Accordingly, a five-step process is proposed for developing and
using virtual experiments: (1) define objectives and content; (2) design the model; (3) program and build the simulation;
(4) pilot, adjust, and finalize; and (5) implement and evaluate in instruction. Findings indicate that virtual experiments
enhance visualization, stimulate inquiry, cultivate students’experimental and digital competencies, and support teachers in
innovating instructional methods. The paper recommends investing in technological infrastructure, strengthening teachers’
digital capabilities, and developing open digital learning repositories to promote sustainable digital transformation in
Vietnam's general education.

Keywords: Virtual experiments; Natural Sciences; Digital instruction; Digital learning resources; Experimental
competence; Educational digital transformation.
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I. PAT VAN DE

Trong xu thé d6i méi can ban va chuyén doi sd
gido duc, thi nghiém o (virtual experiment) noi
lén nhu mot tiép can hién dai trong day hoc khoa
hoc, cho phép hoc sinh quan sat, thao tac va kham
pha hién tuong trong moi truong sb. Cac nghién
ctru chi ra thi nghiém 4o hd tro hinh thanh biéu
tuong khoa hoc, phat trién tur duy logic va nang lyc
giai quyét van dé ma khong bi rang budc boi thoi
gian, khong gian hay diéu kién vat chat (Rutten,
van Joolingen & van der Veen, 2012). O Viét
Nam, Chuong trinh GDPT 2018 xac dinh Khoa
hoc Ty nhién & THCS 1a mon tich hop, hudng téi
nang luc khoa hoc, ning luc thuc nghiém va giai
quyét van dé (Bo GD&DPT, 2018). Tuy nhién, han
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ché vé phong thi nghiém, thiét bi va an toan dic biét
tai khu vuc nong thon céan tré viée dat myc tiéu nay.
Trong bi canh do, thi nghiém 4o 1a giai phap thay thé
hi¢u qua, mé ra moi truong hoc tap linh hoat, an toan
va binh déng (Nguyén & Tén, 2023).

Theo Garrison & Kanuka (2004), cong nghé
va moi truong trye tuyén thuc day nguoi hoc chit
dong, hop tac va kién tao tri thirc; con Kirkwood
& Price (2014) nhan manh cong nghé chi co ¥
nghia khi gin v6i muc tiéu su pham rd rang. Do
do, thi nghiém 4o khong chi 1a tryc quan héa ma
phai 1a phuong tién td chirc hoat dong hoc—noi
hoc sinh twong tic mo hinh, thao tac bién sd, phan
tich dir lidu dé rut ra tri thirc qua trai nghiém.
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Thuec tién trién khai hién nay con vudng: ning luc
s6 ciia gido vién chua dong déu, hoc liéu phan tan
va chua tham dinh, thiéu quy trinh tich hop théng
nhit theo yéu ciu GDPT 2018. Vi vdy, cin nghién
cuu co s¢ ly luan, xay dung quy trinh va hudong
dan str dung thi nghiém 4o nhdm nang cao hiéu
qua day hoc, dong thoi phat trién ning luc khoa
hoc, nang luc sb va nang lyc thue nghiém cho hoc
sinh trong bdi canh gido duc so.

I1. NOI DUNG NGHIEN CUU

2.1. Thi nghiém #o, vai tro thi nghiém o
trong day hoc mon Khoa hoc Ty nhién

Thi nghiém 4o (Virtual Experiment) l1a hinh
thirc thi nghi¢m dugc thuc hi¢n trong moi trudong
s6 mo phong cac hién twong, qua trinh khoa hoc
thong qua phan mém hodc nén tang cong nghé.
Thi nghiém 4o cho phép hoc sinh quan sat, thao
tac va thay d6i bién s6 giéng nhu trong thi nghiém
that, nhung khong can dén cac thiét bi vat ly. Theo
Rutten, van Joolingen va van der Veen (2012), thi
nghiém 4o 1a cong cu hoc tip gitp ngudi hoc tham
gia tich cuc vao qua trinh thyc nghiém, phat trién
kha ning tu duy khoa hoc va giai quyét van dé
trong moi trudng an toan va linh hoat.

bac trung cua thi nghiém 4o Ia tinh tryc quan,
tinh tuwong tac va kha nang mo phong chinh xac
cac hién tugng tu nhién. Thong qua moé phdong
bfmg hinh anh, am thanh va chuyén dong, hoc
sinh ¢6 thé quan sat nhitng qué trinh phirc tap —
nhu phan ing héa hoc, qué trinh quang hop hay
sy truyén nang lugng — ma trong diéu kién thyc té
kho c6 thé thyc hién do gii han vé thiét bi hoic
an toan. Ngoai ra, thi nghiém 4o con cho phép lap
lai nhiéu 1an, hd tro hoc sinh tu hoc va rén luyén
ky nang thuc nghi¢m ma khong phu thudc vao
thoi gian hodc khong gian hoc tap.

Vai tro cua thi nghiém 4o trong day hoc mon
Khoa hoc Tu nhién:

Thi nghiém 4o c6 vai tro dic biét quan trong
trong day hoc mon Khoa hoc Ty nhién — mon hoc
tich hop céc linh vuc Vit ly, Héa hoc va Sinh hoc,
hudng téi hinh thanh ning lyc tim hiéu ty nhién,
nang luc thuc nghiém va tu duy khoa hoc cho hoc
sinh. Trudc hét, thi nghiém 4o ting cudng tinh truc
quan hoa tri thirc, gitip hoc sinh hinh dung r6 rang
cac khai niém triru tugng va hién tuong khé quan
sat. Theo Hwang va Chang (2020), vi¢c stir dung mo
phong trong day hoc gitip hoc s1nh phat trién kha
nang tu duy phan bién, giai quyét van dé va cing c¢b
hiéu biét vé cac qua trinh khoa hoc phire tap.

Bén canh d6, thi nghiém ao thuc dy sy chi
dong va hurng tha hoc tap cua hoc sinh. Cac nghién
ctru cua Tsai et al. (2022) va Tran & Pham (2023)
ching minh rang hoc sinh duoc trai nghiém
phong thi nghiém 4o c6 mirc d6 hiéu biét va kha
nang van dung kién thirc cao hon so v6i nhom
hoc sinh hoc theo phuong phap truyén théng. Khi
dugc cung cip méi trudng hoc tap tuong tac, hoc
sinh d& dang tu diéu chinh, du doan két qua, so
sanh gia thuyét va rat ra két luan, tir 46 hinh thanh
k¥ nang nghién ctru khoa hoc va nang luc ty hoc.

Trong diéu kién nhiéu truong hoc & Viét Nam
con han ché vé co s¢ vat chat va phong thi nghiém,
viéc ing dung thi nghiém ao 1a giai phap hi€u qua
gitip dam bao co hdi hoc tap binh dang, dong thoi
khéc phuc rao can vé chi phi, an toan va thiét bi.
Thi nghiém 4o khong chi thay thé mot phan thi
nghi¢ém that ma con moé rdng pham vi hoc tap,
gitip hoc sinh thyc hanh cac tinh hudng ma trong
diéu kién thyuc té khong thé tién hanh, nhu quan
sat phan tmg nguy hiém hodc qué trinh dién ra
trong thoi gian dai (Nguyén & Ton, 2023).

Cubi cung, thi nghiém 4o con déng vai tro
1a cong cu phat trién ning luc s6 cho gido vién
va hoc sinh. Viéc thiét ké, khai thac va danh gia
thi nghiém dao doi hoi nguoi day cé nang luc s
dung cong nghé, két hop kién thirc chuyén mon
v6i k§ ning su pham sd. Qua dé, gido vién tré
thanh nguoi hudng dan, dong hanh cing hoc sinh
trong qua trinh kham pha khoa hoc, dang véi dinh
hudng ctia Chuong trinh Gido duc phd théng 2018
vé day hoc phat trién ning luc.

2.2. Céac loai thi nghiém 40 trong day hoc
mon Khoa hoc Ty nhién

Trong day hoc Khoa hoc Ty nhién theo Chuong
trinh GDPT 2018, thi nghiém la hat nhan hinh
thanh nang luc khoa hoc, nang lyc thuc nghiém va
giai quyét van dé cho hoc sinh. Tuy nhién, chénh
léch diéu kién co s¢ vat chat va yéu cau chuyén doi
sd khién viéc t6 chirc thi nghiém truc tiép khong
phai Iuc nao cling kha thi. Thi nghi¢m do—cac mo
phong s6 van hanh trén nén tang cong nghé—vi
thé tro thanh giai phap hiéu qua, cho phép hoc sinh
quan sat, thao tac Va trai nghiém trong moi truong
an toan, linh hoat, vin bao dam muyc tiéu phat trién
nang luc theo dinh hudéng chuong trinh maoi.

Dya trén myc tiéu, muc do tuwong tdc va ndi
dung khoa hoc, thi nghiém 4o c6 thé phan thanh
bbn nhom chinh. (1) Nhém quan sat — md phong
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hién tuong ho trg truc quan héa cac qua trinh triru
tuong/khd quan sat, dac bié€t phu hop lop 6-7:
chuyén thé ciia nudc, vong tuan hoan nudc, ciu
tao té bao, quang hop... Qua do, hoc sinh hinh
thanh biéu twong ban dau va cung cb nhan thirc
khoa hoc co ban. (2) Nhom thao tac — tuong tac
cho phép hoc sinh chu dong thay do6i bién sé va
quan sat két qua, nhu diéu chinh vat liéu bé mat
dé nghién ctru ma sat (luc va chuyén dong — 16p 7)
hay so sanh kha ning dan nhiét gitra cac vat liéu
(truyén nhiét — 16p 8). Loai hinh nay giup kiém
chung gia thuyét, phan tich dir liéu va rat ra két
ludn, qua do6 phét trién tu duy phan bién va nang
luc thuc nghiém.

(3) Nhom kham phé — nghién ctru thuong dung
trong bai mé rong/hoat dong STEM, noi hoc sinh
dat gia thuyét, chon bién, 1ap lai mo6 phong dé kiém
chtng. Vi du: thay dbi cuong do anh sang dé quan
sat tbe d6 quang hop (16p 8) hoidc diéu chinh nhiét
d6 dé theo ddi toc do phan tmg (16p 9), ghi dit liéu
va doc d6 thi. Quy trinh nay rén luyén thao tac
khoa hoc: néu van dé — du doan — thur nghiém —
két luan. (4) Nhom tich hop STEM va trf tué nhan
tao két hop Khoa hoc—Céng nghé—Ky thuat-Toan
v6i cong cu Al d¢ mo phong, dy doan va phan
tich, qua cac nén tang nhu PhET, LabXchange,
ExploreLearning Gizmos, Crocodile Physics/
Chemistry. Nho do, hoc sinh thyc hi¢n cac du an
thyc tién (thiét ké pin mit troi, hé truyén niang
luong, md hinh nha sinh thai), vira van dung kién
thirc 1ién mon vira phat trién tu duy sang tao va
nang luc cong nghé.

Téng thé, thi nghiém 4o tao nén mot h¢ théng
phuong tién hoc tap da tang: tir truc quan hoa kién
thire nén dén kich hoat kham phé, nghién clru va
sang tao. Viéc phdi hop linh hoat bén nhém thi
nghiém gitp cé thé héa 16 trinh hoc, mo rong
khong gian ty hoc, dong thoi dua phuong phap
nghién ctru khoa hoc vao 16p hoc theo céch sinh
dong, hiéu qua va phu hop véi moi trudng sb. Pay
1a hudng di kha thi dé bao dam chét luong day hoc
Khoa hoc Ty nhién trong diéu kién khong dong
déu vé thiét bi, dong thoi dap ung yéu cau chuyén
dbi sd giao duc.

2.3. D¢ xuit quy trinh xay dung va sir dung thi
nghiém do trong day hoc mon Khoa hgc Tw nhién

Trong bdi canh chuyén d6i s6 gido duc, thi
nghiém do trong day hoc Khoa hoc Ty nhién
vira 1a xu thé tat yéu vira 1a giai phap su pham
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trong tdm dé d6i méi phuong phap theo hudng
phat trién nang luc. Pé phat huy hiéu qua, quy
trinh thiét ké—su dung can bao dam tinh khoa hoc,
su pham va tng dung, dua trén tong hop 1y luan,
md hinh thiét ké hoc liéu sb (Hwang & Chang,
2020) va nd1 dung Chuong trinh GDPT 2018 (Bo
GD&DT, 2018). Nghién ctru d& xuat quy trinh 5
bude: (1) xac dinh muc tiéu—noi dung; (2) thiét ké
mo hinh; (3) 1ap trinh—xay dung md phong; (4)
thir nghiém—diéu chinh—hoan thién; (5) sir dung—
danh gia trong day hoc.

Buoc 1 dinh huong toan bo qua trinh: xac dinh
chuén déu ra, hién tugng/khéi niém trong tam gén
v6i cac chu dé “Vat chat va ning luong”, “Su séng
va moi trudng”, “Trai DAt va bau troi”, dong thoi
chon loai thi nghiém (mé phong quan sat, thao tac
bién sd, hay kham pha nghién ciru) pht hop ning
lyc can hinh thanh.

Buéc 2 chuyén héa muc tiéu thanh mé hinh/
kich ban sw pham, lam ro thanh 16 thi nghiém
(bién doc lap/phu thudc, diéu kién, thiét bi), logic
tién trinh va hinh thtrc trong tac cta hoc sinh; c6
thé phac thao bang PhET template, Crocodile,
GeoGebra, hodc Office 365, bao dam khong sa
vao “trinh chiéu” ma thiéu hoat dong kham pha
(Rutten et al., 2012).

Buéc 3 hién thuc héa san pham bang cac nén
tang PhET, Yenka, Algodoo, CoSpaces, Scratch,
Tinkercad, Unity..., chu trong giao di¢n than
thién theo Itra tudi, chirc ning diéu chinh tham
$6, thu thap dir liéu, luu Kkét qua, va do chuin xéc
khoa hoc so v6i SGK.

Buéc 4 kiém chitng ky thudt (6n dinh, twong
thich da thiét bi) va su pham (r& muc tiéu, phu
hop nhén thirc, khoi goi tu duy, hd tro dat chuan),
thong qua thir nghiém trén nhom GV-HS mau dé
ldy phan hdi va tinh chinh noi dung, mtrc tuong
tac, giao dién, bao dam kha thi khi nhan rong.

Buoc 5 tich hop linh hoat vao ké hoach bai
day: khoi dong (gdy van dé), hinh thanh kién thirc
(quan sat—phan tich—rtt quy luat), luyén tap/danh
gia (cung c6—van dung); to chtrc HS tién hanh, ghi
chép, thdo ludn, két luAn nham phat trién nang lyc
thuc nghiém va tu duy khoa hoc. Panh gia hi¢u
qua c6 thé ding bang quan sat, phiéu phan hoi, so
sanh két qua trudc—sau.

V6i cach tiép can nay, thi nghiém ao khong chi
truc quan hoa tri thirc ma tr¢ thanh phuong tién
td chuc hoat dong hoc tap tich cuc, ca thé hoa va
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tuong tac cao, gop phan hién thuc hoa muc tiéu
phat trién pham chat, nang luc hoc sinh trong mén
Khoa hoc Ty nhién theo GDPT 2018.

2.4. Bién phap sir dung thi nghiém o trong
day hoc moén Khoa hgc Ty nhién

Vi¢e st dung thi nghiém do trong day hoc Khoa
hoc Tu nhién can duge coi 13 mot bién phép su
pham trong yéu dé dbi méi phuong phap day hoc
theo dinh hudng phat trién nang Iyc. Thi nghiém
a0 khong chi truc quan hoa tri thirc ma con t6 chirc
hoat dong hoc tap, gitp hoc sinh trai nghiém, kham
pha va ty rit ra kién thirc qua twong tac s6. Dé phat
huy hi¢u qua, gido vién phai van dung linh hoat, c6
chién luoc, phu hop muc ti€éu — ndi dung bai hoc
va dic diém nhan thic cta ngudi hoc. Tich hop
thi nghiém 4o nén dugc tién hanh co hé théng theo
tién trinh day hoc: ¢ khéi dong, dung dé tao tinh
huéng ¢ van dé, khoi go1 hung thu; ¢ giai doan
hinh thanh kién thirc, ding 1am phwong tién quan
sat/md phong/thao tac dé phat hién quy ludt va ban
chat hién tugng; ¢ luyén tap — van dung, dung dé
cung co mo rong, kiém chimg kién thirc (nhu bai
“Vat song” 16p 6: mo phong quang hop roi giai
thich sinh truéng cua cay theo diéu kién anh sang).

Thi nghiém a0 can két hop cac phuong phap day
hoc tich cuc (dy an, kham pha, tram hoc, hop tac).
Hoc sinh dugc khuyén khich dat gia thuyét, thay
d6i bién sd, quan sat két qua, phan tich dit liéu dé
hinh thanh tu duy khoa hoc va nang lyc giai quyet
van dé. Vi du, trong chu dé “Anh huong cua yéu t6
moi trudng dén sinh vat”, hoc sinh diéu chinh nhiét
do, anh sang, do a am trén mo phong dé rit ra diéu
kién song t6i ru—qua d6 phat trién dong thoi nang
lc thye nghiém, hop tac, phan bién va sang tao

Nang luc s6 cua gido vién va hoc sinh la didu
kién quyét dinh. Gido vién can duoc bdi dudng
tim kiém, lya chon, thiét ké va tich hop thi
nghiém 4o (PhET, LabXchange, ExploreLearning
Gizmos, Crocodile Physics), gin chit thao tac ky
thuat voi kich ban su pham dé kich hoat tu duy
thay vi “xem cho biét”. Hoc sinh can dugc hudng
dan thao tac, ghi chép, xtr 1y dir liéu, phan bién két
qua dé hinh thanh tic phong nghién ctru, ning luc
tu hoc va kha nang ing dung.

Thi nghiém 4o ciing nén dua vao kiém tra —
danh gia nang lyc qua céac bai danh gia thuong
xuyén/tryc tuyén: thiét ké tinh huéng mé phong,
yéu cau hoc sinh thay doi bién, du doan va giai
thich; hé thong hoc liéu s6 ghi nhan — phan hoi ty
dong, hd tro danh gi4 qua trinh khach quan, kip thoi.

Dé trién khai bén vimg, nha truong can ha ting 6n
dinh, kho hoc lidu sb ding chung, LMS theo déi tién
trinh, cting cong ddng hoc tap chuyén mén (PLC)
de chia sé kinh nghi¢ém va san pham Tom lai, khi
gan voi doi moi phuong phap, phat trién nang lyc va
chuyén ddi s6, thi nghiém ao giup hoc sinh hiéu su,
yéu thich khoa hoc, nang cao chat lugng day hoc va
hién dai hoa gido duc phd thong.

III. KET LUAN

Két qua nghién ctru khang dinh thi nghiém
4o gilr vai tro then chét trong d6i méi day hoc
mon Khoa hoc Tu nhién, gbp phan néng cao chat
luong gido duc trong bbi canh chuyen d6i s6. Thi
nghiém 4o gitip hoc sinh tiép can kién thirc truc
quan, sinh dong, dong thoi phat trién nang luc tu
duy khoa hoc, nang luc thuc nghiém va kha nang
giai quyet van dé. Viéc m6 phong hién tuong tu
nhién bang céng nghé s6 khic phuc han ché co
s& vat chat (nhé'lt la & vung kho), m¢ rong co hoi
hoc tip binh dang, va tao diéu kién dé gido vién
t6 chirc day hoc linh hoat (két hop truc tiép — truc
tuyén), hudng t61 moi truong hoc tdp hién dai,
tuong tac va cé thé hoa.

Tuy vay, dé thi nghiém ao phat huy hiéu qua,
thiét ké va st dung can bao dam tinh khoa hoc,
tinh su pham va tinh kha thi. Nhing rao can hién
hiru gom ha tang cong nghé thiéu dong b, ky
nang s cta gido vién con han ché va ngudn hoc
liéu chua phong pht. Vi thé, phét trién thi nghiém
ao khong chi la bai toan ky thuat ma la nhiém vy
d6i moi toan dién vé nang luc giang day, quan Iy
va van hoa s6 ctia nha truong.

Trén co sé d6, nghién ctru dé xuét: (1) B6 Giao
duc va Bao tao ban hanh chinh sach khuyén khich
va hudng dan théng nhat phat trién, st dung thi
nghiém 4o trong day hoc Khoa hoc Tu nhién, dic
biét theo dinh huéng STEM; (2) cac co s¢ giao
duc dau tu ha tang va phan mem mo phong, dong
thoi xay dung kho hoc liéu sé mé dung chung; (3)
ting cudng bdi dudng gido vién vé thiét ké, khai
thac thi nghiém 4o dé sir dung coéng cu sé nhu
mot phuong tién day hoc tich cuc, khong chi trinh
chiéu minh hoa; (4) 16ng ghép thi nghiém a0 vao
kiém tra — danh gia nang lyc nham do ludng quan
sat, phan tich, 1ap luan va tu duy khoa hoc cua
nguoi hoc. Cudi cing, can hudng téi hé sinh thai
hoc liéu s6 tich hop thi nghiém ao voi tro choi hoc
tap, AR/VR va Al, thac day chuyén d6i sb gido
duc pho thong theo hudng bén viing, sang tao, lay
nguoi hoc lam trung tam.

Tai tro: Céng trinh nay dwoc hé tro béi dé tai: “Xdy dung bj hoc lidu s6 nham néng cao chit
lwong day hoc mach ngi dung Vit song mon Khoa hoc tu nhién, Chwong trinh Gdao duc pho thong

2018 ”, ma s6 B2024-TDV-01.
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