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Tém tit: Bai bdo trinh bay co sé li lugn, mé hinh sw pham va huéng g dung ciia HTML Simulation Lab
- website hé tro tao, chay va chinh sira mé phong HTML/CSS/JavaScript truc tiép trén trinh duyét. Quy
trinh dé xudt két hcrp Al tgo sinh (ChatGPT, Gemini) dé tao md ban dau, sau do kiém chirng, hiéu chinh va
hoan thlen san pham trén HTML Simulation Lab. Cdch tiép cdn nay khuyén khich hoc sinh tham gia tao
cong cu 0, van dung kién thirc khoa hoc dé kiém chimg va cdi tlen mé phong, gép phan phat trién nang
Iyc 56, tw duy tinh toan va nang lwc mé hinh hoa. Bai bao dé xuat chu trinh suw pham 6 budc va minh hoa
bang mé phong séng ngang.

Tir khéa: HTML Simulation Lab; thi nghiém do; mé phong Vit li; nang lec sé,; Al tao sinh

Abstract: This paper presents the theoretical basis, pedagogical model, and application direction of
HTML Simulation Lab — a website that supports creating, running, and editing HTML/CSS/JavaScript
simulations directly in the browser. The proposed process combines Al generation (ChatGPT, Gemini) to
generate initial code, then verifies, modifies, and refines the product within HTML Simulation Lab. This
approach encourages students to participate in creating digital tools, applying scientific knowledge to
verify and improve simulations, contributing to the development of digital skills, computational thinking,
and modeling abilities. The paper proposes a six-step pedagogical process and illustrates it with a
transverse wave simulation.

Keywords: HTML Simulation Lab; virtual experiment; physics simulation, digital competence; Al generation

I. Dit van dé

Trong day hoc Vat li, mé phong sb glup hoc smh
quan sat hién tuong kho thyc hién, thay d6i bién sb va
kiém ching mbi quan hé gitra mo hinh 1i thuyét véi
biéu dién truc quan. Tuy nhién, viéc chi sir dung mo
phong c6 sin khé phat trién ddy di nang luc s. Theo
DigComp 2.2, nguodi hoc can dugc tao, chinh stra,
danh gi4 va chia sé san pham s [1]; PISA 2025 cting
nhan manh nang luc Xay dung tri thirc va giai quyet
van dé bang cong cu sb [2]. Al tao sinh hd trg chuyén
mo ta ty nhién thanh ma, nhung doi hdi nguoi hoc
phai kiém chtng va chiu trach nhiém v6i san phim
[11],[12].

HTML Simulation Lab dugc phat trién nhu mot
moi truong tao va hoan thién mdé phéng HTML/
JavaScript ngay trén trinh duyét. AI chi hd tro sinh
mi ban dau, con hoc sinh tiép tuc chay thtr, phat hi¢n
181, diéu chinh tham s6 va hoan thién mé phong trudc
khi chia s¢. Qua trinh nay bién viée xay dung mo
phong thanh nhiém vy hoc tap, ga‘in v61 mo hinh hoa,
thir nghiém va cai tién, phtt hgp v6i quan diém tu duy
tinh toan [3], [4].

Bai bdo nham: (i) trinh bay co so i ludn va thyc
tién cua viéc st dung HTML Simulation Lab trong

day hoc Vat Ii; (ii) dé xuat mé hinh két hop Al tao ma
v6i HTML Simulation Lab dé kiém chimg va hoan
thién mo phong; (iii) minh hoa béng mot vi du cu thé;
va (iv) dé xuit huéng nghién ctru tiép theo.

2. Phwong phap nghién ctru

Bai bao sir dung hudng tiép can nghién ciru thiét
ké & muc mo ta san phém va dac ta su pham. Viéc
phan tich khong tap trung vao thuat toan hay kién trac
trién khai, ma tap trung vao chtc nang c6 ¥ nghia gido
duc: nh@p ma, chay mo phong, xem két qua, kiém tra
161, tai san phém, chia sé hoc liéu va hd trg hoc sinh
hoan thién ma dugc tao tir mo ta b'fmg 161 hodc tir trao
doi véi AL

Khung phan tich dugc xay dung tir ndm nhém can
¢tz (1) nghién ciru vé mo phong va phong thi nghiém
4o trong gido duc khoa hoc [5]-[7]; (2) li thuyét hoc
tap da phuong tién, nhan manh sy két hop giita biéu
dién hinh anh, thao tac va giai thich [8]; (3) hoc tap
diéu tra c¢6 hd tro cong ngh¢, trong d6 nhiém vu va cau
hoi dinh hudéng c6 vai tro quan trong [9]; (4) khung
TPACK, xem hiéu qua tich hgp cong nghé phu thudc
vao quan hé gitta ndi dung, su pham va cong cu [10];
(5) cac khuyén nghi vé sir dung Al tao sinh trong gido
duc, nhin manh vai tro giam sat clia gido vién, trach
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nhiém cta nguoi hoc va yéu cau kiém ching ndi dung
do Al sinh ra [11], [12]. Tt cac can ctr nay, bai bao
dé xuit mot chu trinh su pham dung Al nhu cong cu
hd tro tao ma ban dau va dung HTML Simulation
Lab nhu moi truong dé hoc sinh thiét ké, thu nghiém,
danh gi4 va hoan thién mé hinh sb.

3. Két qua

3.1. Pic diém gido duc ciia website HTML
Simulation Lab

HTML Simulation Lab ¢ ciu triic hai ving chinh:
vung nhdp ma HTML/CSS/JavaScript va ving két
qua mo phong Ngum ding c6 thé nap vi du, chay mo
phong, kiém tra 15i co ban, diéu chinh mtrc zoom, m&
két qua ¢ tab méi va tai tép HTML. Céc chirc ning
nay tao thanh mot moi trudng don gian dé giéo vién
thtr nhanh ¥ tuéng mo phong, dong thoi tao diéu kién
cho hoc sinh hoc qua san phim sb. Piém quan trong 14
mi va két qua dugc dat canh nhau. Nho d6, hoc sinh
c6 thé dwa doan mi do Al goi ¥ vao website, quan sat
ngay két qua mo phong, nhan ra 15i hién thi hodc sai
1éch khoa hoc, rdi chinh stra truc tiép. Website vi vay
khong chi 14 noi “chay ma”, ma 1a khong gian kiém
chimg va hoan thién san pham sb.

Testmd phong HTML

1Nl mEHTML

Npvidysingngang  Xéa

2Kt quimphéng

D Chaymbphing ITHHTML  Sincing

Hinh 1. Giao dién minh hoa cia HTML Simulation Lab voi
vung nhdp ma va viung xem ket qua mo phong.

V& mit su pham, website co bdn diém thuan loi.
Thir nhit, né giam rao can trién khai vi khong yéu cau
cai dat phan mém chuyén dung. Thir hai, n6 bién ma
ngudn thanh ddi twong hoc tap c6 thé quan sat, chinh
sira va danh gia. Thi ba, n6 bo sung cho cic cong cu
Al tro chuyén bang mot moi truong xem trude truc
quan, trong d6 hoc sinh c6 thé ddi chiéu gitra ma, mo
phong va kién thirc Vat li. Tht tu, n6 hd tro chia sé
san pham dudi dang tép HTML, phu hop vé6i nhiém
vu hoc tap theo du an hoéc hoat dong bdi dudng nang
luc s cho hoc sinh va gido vién.

3.2. M6 hinh sw pham dé xudt: két hop mé ti
béng 1oi, AI va HTML Simulation Lab

Tur dic diém cua HTML Simulation Lab va boi
canh hoc sinh hi¢n nay c6 thé sir dung Al tao sinh nhu
ChatGPT, Gemini hodc cac cong cu tuong tu dé hd
tro viét ma, viéc td chirc hoat dong hoc tap khong nén
duoc hiéu don gian 1a “hoc sinh viét code rdi chay
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mo phong”. V& ban chit, day 1a mét chu trinh hoc tap
qua thiét ké, trong do hoc sinh Xuat phat tir mot hién
tuong Vat i, dién dat yéu cau bé‘lng 101, st dung Al dé
tao ma ban dau, sau do dung HTML Simulation Lab
dé kiém chung, quan sat, chinh stra va hoan thién san
pham s6. Nhu vay, Al dong vai trd hd tro tao ban nhap
ban dau, con HTML Simulation Lab dong vai tro 1a
mai truong kiém thir va hoan thién san pham, noi hoc
sinh ¢6 thé dit ma ngudn va két qua mé phong canh
nhau dé phat hién sai 1éch, diéu chinh tham s, kiém
tra tinh dung din khoa hoc va cai tién giao dién.

Mo hinh su pham dé xuit gom sau bude lién két
theo chu trinh: xac dinh hién tugng Véat li; mo ta
yéu cau bang 10i; trao d6i voi Al dé tao ma HTML/
JavaScript ban ddu; chay va xem truéc trén HTML
Simulation Lab; kiém tra khoa hoc va chinh stra; hoan
thién, chia s¢ san pham. Diém quan trong cua quy
trinh nay la hoc sinh khong giao toan by nhiém vu
cho Al ciing khong chi sir dung website nhu mot noi
chay ma. Thay vao do, hoc sinh phai tham gia vao
cac hoat dong nhan thic bt 16i: phan tich hién tugng,
xac dinh dai lugng, md ta quan hé giira cac bién, doc
va hiéu mot phén mi do Al tao ra, ddi chiéu két qua
mo phong voi kién thuc Vat li, phét hién 16i va dua
ra phuong 4n cai tién. Do d6, san phdm cudi cung
khong chi 1a mot t€p HTML chay dugc, ma con la
minh ching cho qua trinh mé hinh hoa, thtr nghiém,
phan tu va diéu chinh dya trén can cir khoa hoc.

g ' p
9 Al tao ma

0 Hién tugng Vat Ii 9 M6 ta bing |6
/\O @ (prompt) HTML/JS ban dau
sl ) ( i )

L !

s a

0 Kiém tra khoa

hoc, chinh sira
Y
=

Hinh 2. Quy trinh su pham két hop Al tao md ban dau va
HTML Simulation Lab.

Trong chu trinh nay, vai tro cta gido vién khong
phai 1a yéu cau hoc sinh ty 1ap trinh tir dau, vi diéu
d6 ¢6 thé vugt qua ning lyc cua nhiéu hoc sinh phd
thong. Gido vién can thiét ké nhiém vu & muc phu
hop, cung cap yéu cau khoa hoc rd rang, dinh huéng
cach dat cau 1énh cho Al va xay dung tiéu chi danh
gi4 san pham. Dic biét, gido vién can nhan manh rang
ma do Al tao ra chi 1a ban nhap can kiém chtng. Hoc
sinh phai sir dung kién thirc Vat 1i dé danh gia xem
md phong co6 biéu dién dung hién tuong hay khong,
cac tham sb c6 y nghia khoa hoc khong, két qua quan
sat ¢6 phi hop voi mo hinh Ii thuyét khong va giao
dién c6 hd tro ngudi hoc hiéu hién tuong hay khong.

Bang dudi diy mo ta sy gin két gitta cac budc ciia
m6 hinh su pham, hoat dong cua hoc sinh, vai tro hd
tro cia gido vién va san phim/minh ching twong Gmg.

— —

G Hoan thién
(g HTML, chia sé

. >

Chay va xem
| e trudc trén HTML

Simulation Lab

E J
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Budc trong |Hoat dong ciia hoc|  Vai tro cua gido San phim/
chu trinh sinh vién minh ching
Lua chon hién Goi tinh huéng, xgnta hclgl?
1. Xéc dinh | twong hodc nhiém | gi6i han pham vi hos ng’hién
hi¢n tuong | vu can mo phong; nhiém‘vu, xac dinh ot Eoéc
Vat li néu cau hoi hoc | yéu cau khoa hoc U chu md
tap. t6i thidu. yeu c
phong.
Viét mo ta cho Al:| Huéng dén cach
2 Mo ta hién tugng can mo | viet prompt 13 rang,| Ban mo td
.éu cAu phong, dai luong | tranh yéu cau chung| bang 161 hodc
l})lén 1o can thay doi, dang| chung; yéu cau prompt da
& biéu dién, yéu cdu | néu ding thuat ngit | chinh sira.
giao dién. Vat 1i.
| SidungAIdé | Nhic hoc sinh
3. Trao d?l tao ma HTML/ lfhong cl}ap nqh;ank_ Ma HTML/JS
véi Al dé |JavaScript; doc so |ma nhu két qua cuoi h
~ N Ao xS N i x  |ban dau do Al
tao md ban | bd cau truc md va | cung; hudng dan hd tro tao ra
dau nhan bict cdc phan| cich hai lai Al khi e
chinh. ma thi¢u hodc sai.
. | Chuyén ma sang . x .
4. Chay V8 ' HTML Simulation H}I 6ng dan ,hoc sinh Anh chup md
xemtruge | o th: | (P trung vao quan hone. ehi
trén HTML > chiay tt, h¢ gitra thay doi phong, gt
. . “|quan sat dong thoi| ©°  z |chép 101, nhan
Simulation | PN ma/tham so va ket X X
Lab vung ma va ving qué mé phong xét ban dau.
mo phong. ’
Déi chiéu két qua
. mo phong voi kien| Dat cau hoi phan Bane kidm
5.Kiémtra | thuc Vatli; phat | bién: mo phong . £t
A 1xs A T tra: dy doan -
khoa hoc | hién 10i vé cong | ding ¢ diém nao, |, z A
R NS AN S ket qua - giai
va chinh | thirc, bién s0, don | sai ¢ diém nao, . >
f S A x < .. 1| thich - chinh
stra vi, biéu dién hodc | dang don gian hoa stra
giao di¢n; chinh | hién tugng ra sao. ’
stra ma.
Hoin thién t6p | pop L
6. Hoan | HTML, trinh bay | To churc bao céo, bio cdo e é’n
thién va cach hoat dong |g6p y, danh gia theo trinh bag ?
chia sésdn | cua mod phong, [tiéu chi khoa hoc va ahém hogc
pham néu gidi han va su pham. san phim
hudng cai tién. pha
chia sé.

Céch t6 chire trén cho phép két hop uu diém cua

Al tao sinh va HTML Simulation Lab nhung van
gilr trong tdm gido duc. Al gitip hoc sinh vuot qua
khé khin ban du vé ¢t phap va ciu triac ma; HTML
Simulation Lab gitp hoc sinh kiém thtr truc quan nho
hai vung lam vi¢c: ving ma va vung mo phong. Tuy
nhién, yéu td quyét dinh chat lugng hoc tip van la
hoat dong s pham do gido vién thiét ké va qua trinh
hoc sinh ding kién thirc Vat 1i dé danh gia san pham.
Vi vay, quy trinh ndy pht hop v6i muc tiéu phat trién
nang lyc sb, tu duy phan bién va ning luc giai quyét
van dé trong day hoc Vat li.

4. Vi du minh hga: mé phéng séng ngang

Mot vi du sin c6 trong website 1a mo phong song
ngang. M6 phong sir dung canvas dé biéu dién dang
song, ¢o cac thanh truot diéu chinh bién do A, budc
song A va toc do truyén song v. Nhiém vu hoc tép
c6 thé to chirc theo quy trinh ¢6 Al hd trg nhu sau:
hoc sinh mé ta bang 151 yéu cau mo phong, ching
han “Hiy viét mot trang HTML mo phong song
ngang trén diy, c6 thanh trugt diéu chinh bién do,
budc song va toc do truyén song, hién thi dang song
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trén canvas”; hoc sinh trao ddi tiép v6i Al dé diédu
chinh mi ban dau; sau d6 sao chép mi sang HTML
Simulation Lab dé chay thir, quan sat két qua va sira
16i. Trude khi chay mo phong, hoc sinh can du doan
su thay ddi ciia hinh anh song khi thay di timg tham
s0; sau khi chay, hoc sinh ghi nhan két qua va giai
thich bang phuong trinh séng. Cudi cing, hoc sinh
danh gia gioi han cua md hinh, vi dy mo hinh chua
x6t tit dan, phan xa song hoac sai s6 do thue nghiém.

THi NGHIEM MO PHONG SONG NGANG

Nh6m: SON | L6p: 11C | Trudng: THPT Phi Théng

> DANG CHAY (Click vao hinh dé Tam dimg)

u (Bién &p)

WAL
VAVAVAVEyiS

Bién dé (A)
——

BuGc s6ng ()

——

Téc o v)

Hinh 3. Vi du nhiém vu hoc tdp véi moé phong song ngang
trén HTML Simulation Lab.

Trong vi du nay, phin ma quan trong la quan hé
gitta li d6 u va vi tri x thong qua biéu thirc dang sin.
Khi hoc sinh chinh gia tri A, k hoac v trong ma hodc
trén giao dién, két qua hién thi thay ddi ngay trong
viing md phong. Néu ma do Al tao ra c6 1i ct phap,
thiéu thu vién, sai cong thuc hodc giao dién kho su
dung, hoc sinh khong chi yéu cu Al stra lai mot cach
méay moc, ma can ding HTML Simulation Lab dé
quan sat biéu hién cu thé cua 15i va dung kién thirc
Vit 1i dé danh gia tinh dung dén ciia mé hinh. Hoat
dong khong nén dung ¢ viéc “chay duogc chuong
trinh”, ma can yéu cAu hoc sinh tra 161 cac cau hoi:
tham s nao tuong tng voi dai lugng Vat li nao; thay
d6i tham sé c6 phu hop véi kién thirc song co hay
khong; mo6 phdng dang don gian hoda hién tuong &
diém nao; ma hodc giao dién can cai tién gl dé ho tro
hoc tap tdt hon; va san phém cudi cung co thé chia sé,
sir dung lai trong bdi canh nao.

4. Ban luan

HTML Simulation Lab c6 thé duoc dung theo bén
huéng. Hudng thir nhat 1a cong cu hd tro gido vién
thiét k& nhanh moé phong nhé phuc vu bai hoc. Véi
cac hién tuong nhu dao dong, song, chuyén dong,
dién hoc hodc quang hoc hinh hoc, gido vién co thé
chudn bi mé hinh don gian, thay doi tham s trong
gio hoc va yéu cau hoc sinh giai thich. Huéng thir hai
la cong cu td chirc hoat dong hoc tép theo du an nhd,
trong d6 hoc sinh chinh stra mot mau c6 san thay vi
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viét toan bo ma tir dau. Hudng thir ba 1a cong cu bdi
dudng nang lyc sd cho hoc sinh va gido vién thong
qua nhiém vu danh gia chit lugng cong cu sb: mod
hinh c6 dung kién thtrc khoa hoc khong, giao dién
¢6 hd trg hoc tap khong, két qua c6 thé giy hiéu
sai khong, va san pham c6 thé chia s¢ duoc khong.
Hudng thir tu 13 cong cu ndi giita Al tao sinh va san
pham hoc tap hoan chinh: hoc sinh ding mé ta bang
101 dé nhan ma ban dau tir Al nhung su dung HTML
Simulation Lab dé kiém ching bang mo phong tryc
quan, chinh sua, Iuu lai va trinh bay san pham

Mot wu diém ciia cach tiép can nay 1a két ndi bon
thanh phﬁn: tri thirc Vat 1i, thiét ké su pham, cong cu
Al va mdi truong md phong HTML. Diéu nay phu
hop voi TPACK, vi gido vién khong chi chon cong
nghé theo tinh mdi la ma phai dat cong nghé trong
muc tiéu hoc tap cu thé [10]. Trong quy trinh c6 Al
hd tro, vai trd clia gido vién cang quan trong: gido
vién can giup hoc sinh viét yéu cau rd rang, phat hién
sai 1éch trong ma hoic trong mo hinh, phan biét 15i ki
thuat voi 16i khoa hoc va giai thich vi sao mé phéng
1a hop li hodc chua hop li. Dong thoi, moi trudng mod
phong can c6 nhiém vu, cdu hoéi dinh hudng va phan
tu; néu thiéu cac yéu td nay, hoc sinh co thé thao tac
v6i Al va mé phong nhung khong hinh thanh hiéu
biét khoa hoc bén viing [6], [9].

Han ché hién tai 1a bai bao chua c6 dir liéu thuc
nghiém dé khang dinh tic dong ciia website dén két
qua hoc tap hodc nang luc sb. Cac nghién ctu tiép
theo can xay dung b tleu chi danh gia san pham mo
phong ctia hoc sinh, t& chire thyc nghiém & mot s6
chu d& Vat i, thu thap san pham HTML, nhat ki chinh
sira, bai bao c4o va phong van hoc sinh/gido vién.
Ngoai ra, can nghién ctru cach hd tro hoc sinh it kinh
nghiém l4p trinh, ching han cung cdp mau ma theo
chii dé, cau hoi goi y, thang danh gia muc do dung
dan khoa hoc ciia mé hinh va quy tic st dung Al tao
sinh c6 trach nhiém trong hoat dong tao san phém $6.

5. Két luan

HTML Simulation Lab 1a mot website c¢6 tiém
nang hd trg day hoc Vat li theo huéng hoc sinh tao,
thir nghiém va danh gia cong cu sb. Gia tri gido duc
ctia san pham khong chi nim & kha niang chay mé
phong HTML/JavaScript, ma & chu trinh hoc tap qua
thiét ké: mo ta hién tuong, st dung Al dé tao ma ban
dau, kiém chung trén moi trudng co hai ving ma -
mé phong, phan tu bang kién thirc khoa hoc va cai
tién san pham. Bai bao di dé xuat mo hinh su pham
6 budc, mo ta vai trd ciia gido vién va hoc sinh, dong
thoi minh hoa bang vi du mo phong song ngang.
Trong giai doan tiép theo, can kiém chung hiéu qua
su pham bang du li€u 16p hoc, dac biét ddi véi nang
luc s6, tu duy phan bién, niang luc giai quyét vin dé
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va nang lyc su dung Al c¢6 trach nhi¢m trong hoc tap
Vat li.
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