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Tom tit: Trong linh viec gido duc Vit Iy, c6 rdt nhiéu phirong phdp va bién phap d@é nang cao chdt eong hoc tdp va
khuyéh khich khad nang tw hoc cua hoc sinh. Ddc biét, viéc sir dung cac bai tap Vat ly dong mot vai tro quan trong trong viéc
phat trién ning lic ciia hoc sinh va danh gid mike @6 ndm bdt kién thire va kj nang Vat Iy. Viéc thay doi phwong phdp day
bai tap Vat Iy tro nén can thiét, dac biét la trong béi canh phat trién cua tri tué nhan tao. Al Chatbot la mét chwong trinh
may tinh dwoc thiét ké dé mé phong cdc cude tro chuyén ciia con ngueoi bang ngon ngit tie nhién. Dya trén cdc thudt todn
Al Chatbot co kha nang ne)v nhan phan tich va phan hoi thong tin tir nguoi dung mot cach linh hoat va chinh xac. Trong
bai viét nay, chiing toi sé dé xudt quy trinh xdy dung va sv dung chatbot Al @é hé tro gidi cdc bai tdp Vit Iy ¢ trmmg trung
hoc ciing véi cdc vi du minh hoa vé viéc sir dung Chatbot dé hé tro gidi cdac bai tdp trong chwong “Séng” dé ho tro gido
vién trong qua trinh day Vit ly ¢ truong trung hoc.
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Abstract: In the field of Physics education, there are many methods and measures to improve the quality of learning and
encourage students’ self-study. In particular, the use of Physics exercises plays an important role in developing students’
abilities and assessing their level of grasp of Physics knowledge and skills. Changing the method of teaching Physics
exercises becomes necessary, especially in the context of the development of artificial intelligence. AI Chatbot is a computer
program designed to simulate human conversations using natural language. Based on Al algorithms, Chatbot is capable
of receiving, analyzing and responding to information from users flexibly and accurately. In this article, we will propose
the process of building and using Al chatbots to support solving Physics exercises in high schools along with illustrative
examples of using Chatbot to support solving exercises in chapter “Wave” to support teachers in the process of teaching

Physics in high schools.
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I. DAT VAN PE

Trong bdi canh cudc cach mang coéng nghiép
4.0, tri tu¢ nhan tao (Al) ngay cang dugc ung
dung rong rai trong gido duc, dic biét trong viéc
c4 nhan hoa hoc tip va hd tro hoc sinh tiép thu
kién thirc hidu qua hon. Chatbot Al v&i kha ning
xtr Iy ngon ngir ty nhién (NLP) va hoc may (ML),
tré thanh mot cong cu hitu ich giip hudng dan hoc
sinh giai bai tap theo timg budc, cung cip phan
hdi tie thi va nang cao kha nang tu hoc cho hoc
sinh (HS).

Trong mon Vit ly, ba1 tap dong vai trd quan
trong trong viéc cing c¢d kién thirc va rén luyén
tu duy, hoc sinh (HS) thuong gap khé khan khi ty
giai bai ma khong c6 su hd tro kip thoi. Xuét phat
tir thuc tién ndy, nghién ctru tip trung vao viéc xay
dung va ung dung chatbot AI dé hd tro giai bai
tap phan “Song” trong chwong trinh Vat Iy 11. Hé
thong chatbot dugc thiét ké nham hudng dan hoc
sinh tirng budc, gitp nang cao tu duy khoa hoc,
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tiép can cong ngh¢ hién dai va ti wu hoa qua trinh
hoc tap.

II. NOI DUNG NGHIEN CUU

2.1. Bai tap vat ly

Khai niém bai tap: Bai tap Vat Iy duoc nhidu
tac gia nghién ctru va dinh nghia nhdm 1am 13 vai
trd cua no trong qua trinh day hoc Vat ly. Theo
tac gia D6 Huong Tra, bai tap Vat 1y 1a nhing
bai luyén tap dugc lya chon mot cach khoa hoc,
nham muc dich nghién ctru cac hién tuogng vat ly,
hinh thanh cac khai niém va phat trién tu duy Vat
Iy ciia hoc sinh. Pong thoi, bai tap Vat 1y ciing
giup rén luyén ky nang van dung kién thic vao
thye tién. Ngoai ra, mot s6 nghién ciru khac cho
rang bai tap Vat 1y khong chi don thuan 1a cong
cu kiém tra kién thirc ma con gitip hoc sinh phat
trién tu duy logic, kha niang suy luan, tinh toan va
thyc hién thi nghiém dua trén kién thic Vat Iy da
hoc. Trong bdi canh giao duc hién dai, bai tap Vat
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Iy khong chi 1a phuong tién giap hoc sinh cling
cb kién thirc ma con dong vai trd 1a cong cu quan
trong dé phat trién nang lyc tu duy, sing tao va
giai quyét van dé.

- Vai tro: Bai tap Vat ly gilt vai trdo quan
trong trong viéc day hoc, véi nhiing tdc dong
cu thé nhu sau:

+ Ciing c¢é va mé réng kién thirc: Gitp hoc
sinh h¢ théng hoa, dao sau va van dung cac khai
niém, dinh luat Vit Iy vao céac tinh hudng cu the

+ Phat trién tw duy va kha nang gidi quyet van
dé: Hoc sinh khi giai bai tap phai phan tich dé bai,
xé4c dinh dit liéu dau vao, van dung céc kién thuc
da hoc va tu duy logic dé tim ra 10i giai.

+ Ren luyén ky nang tinh toan va thuc hanh:
Viéc giai bai tap giup hoc sinh thanh thao céac
phép tinh, k¥ nidng st dung cong thirc, 1dp ludn
toan hoc va phan tich hién tugng Vat ly.

+ Tao dong luc hoc tap: Nhiing bai tap dugc
thiét ké hop 1y sé kich thich tu duy, gitip hoc sinh
chu dong tim toi kién thirc méi, tir d6 ting hing
tha trong hoc tap.

Nhu vay, bai tap Vat ly khong chi gitp hoc
sinh tiép thu kién thirc mot cach hiéu qua ma con
hd trg qua trinh phat trlen nang luc tu duy khoa
hoc, sang tao va gidi quyét van d& trong hoc tap
va cudc song.

2.2. Chatbot AI

2.2.1. Khai niém

Chatbot AI 12 mgt chuong trinh may tinh
c¢6 kha ning tro chuyén voi ngudi dung vé mot
cht dé nhat dinh bang ngdn ngit ty nhién. N6
hoat dong nhu mot hé théng ddi thoai tu dong,
tiép nhan, phan tich va phan hoi thong tin mot
cach linh hoat va chinh x4c. Chatbot Al thuong
duoc mg dung rong rai trong nhiéu linh vuc
nhu thuong mai dién tir, cham s6c khach hang,
y té, va dac biét la gido duc.

Trong gido duc, Chatbot Al da chiing minh
duoc tiém nang to 16n trong viéc hd trg hoc tap.
Céac hé théng chatbot nhu ChatGPT, Duolingo
hay Carnegie Learning cung cip mdi truong hoc
tap ca nhan héa, giup hoc sinh twong tac tryc tiép
v6i ndi dung bai hoc, nhan phan hdi tire thi va rén
luyén k¥ ning giai quyét van dé. Nho vay, chatbot
khong chi dong vai tro nhu mot cong cu ho tro ma
con gitp t6i wu hoa qua trinh hoc tap, ning cao
hiéu qua giang day va phat trién kha nang ty hoc
cua hoc sinh.

2.2.2. Céc khia canh hd trg ciia Chatbox
trong day hoc

- Ho tro giang day va hoc tdp

Chatbot AI c¢6 kha ning cung cip tai lidu
hoc tap, giai thich khai ni€ém, va hudng dan hoc
sinh ting budc trong qué trinh gidi bai tdp. Theo
nghién ctru cia Okonkwo va Ade-Ibijola (2021),
chatbot c6 thé gitp hoc sinh tiép can ndi dung hoc
tap mot cach linh hoat va nhanh chong, dac biét la
trong cac nén tang hoc tap truc tuyén.

- Ca nhan hoa hoc tap

Mot trong nhitng loi ich 16n nhat cua
Chatbot AI la kha ndng cd nhan hda qua trinh
hoc tap. Hé théng co thé phan tich dir liéu hoc
tap cua ting hoc sinh dé dwa ra goi y phu hop
v&i trinh d6 va nhu ciu c4 nhan. Nho vay, hoc
sinh c6 thé tap trung vao cic phan kién thirc
con yéu va nang cao k¥ ning cta minh mot
cach hiéu qua.

- Phat trién kj nang tw duy va giai quyét van dé

Chatbot AI khong chi don thudn cung cap 101
giai bai tap ma con gitp hoc sinh phat trlen ky
nang tu duy phan bi¢n, sang tao va giai quyét van
dé. Bang cach dat cau hoi dan dat, chatbot khuyén
khich hoc sinh tu suy nghi va tim ra 101 giai thay
vi chi dua ra dap an ngay lap tuc.

- Giam tdi cong viéc cho gido vién

Gi4o vién c6 thé str dung chatbot nhu mot cong
cu hd trg trong giang day, gitip giam tai cong viéc
cham bai, tra 10i cau hoi lap lai va cung cap tai
liu tham khao cho hoc sinh. Didu nay gitip gido
vién c6 thém thoi gian dé tap trung vao cac hoat
dong giang day mang tinh tuong tac cao hon.

- Ho tro quan Iy hoc tp

Chatbot AI c6 thé thuc hién cac nhiém vu nhu
nhédc nhé lich hoc, kiém tra tién d6 hoc tap va
huéng dan hoc sinh cach t6 chic thoi gian hoc
hiéu qua. Nhitng tinh ndng nay gitp hoc sinh duy
tri dong luc hoc tap va cai thién kha nang quan ly
thoi gian.

- Tang cwong kha nang tu hoc

Vi¢e su dung chatbot Al gitp hoc sinh chu dong
hon trong viéc hoc tdp, thay vi phu thudc hoan
toan vao gido vién. Céac chatbot c6 thé huéng dan
hoc sinh thyc hanh bai tap, dé xuét tai lidu phu
hop va cung cip phan hdi ngay lap tic dé didu
chinh qua trinh hoc tap mdt cach hi€u qua.

2.2. 3. Nguyén tic xdy dung hé thong chatbot
trong gidi bai tap Vatly

- Bam sat muc tiéu giao duc: Chatbot khong
chi don thuan cung cép dap an ma cﬁn huéng dan
hoc sinh timg bu’oc gitp phat trién tu duy, ky
nang giai quyét van dé va kha ning van dung kién
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thirc vao thuec tién.

- Ca nhdn hoa trai nghiém hoc tdp: Chatbot
can c6 kha ning diéu chinh ndi dung va phuong
phap hd trg theo trinh @ va nhu cau cta timg hoc
sinh. Kha nang xtr 1y ngon ngir tu nhién (NLP)
gitip chatbot cung cép goi y phii hop, tao didu kién
cho hoc sinh hoc tap hiéu qua hon.

- Cung cép phan hoi tirc thi va chinh xéc:
Chatbot phai dam bao phan hdi nhanh chéng va
dung din, bam sat noi dung chuong trinh hoc.
Gi4o vién dong vai tro giam sat, kiém duyét noi
dung dé tranh tinh trang chatbot cung cép thong
tin sai 1éch hodc khong phu hop.

- Két hop véi phuong phap giang day truyén
thong: Chatbot nén dong vai tro hd trg, khong thay
thé hoan toan gi4o vién. Viéc hoc sinh tu suy luan,
phan tich va giai quyét van dé van can dugc khuyén
khich dé rén luyén kha nang tu duy doc 1ap.

-Pam bao tinh linh hoat va dé str dung: Chatbot
can co giao dién than thién, dé tiép can, hd tro
nhiéu dang bai tdp khac nhau nhu bai tdp dinh
tinh, bai tap dinh luong va bai tap thi nghiém dé
hoc sinh tiép can kién thirc theo nhiéu cach.

- Bao vé dit liéu va quyén riéng tu: Theo khuyén
nghi cua UNESCO, viéc ung dung Al trong gido
duc can dam bao minh bach va bao vé thong tin
cd nhan cua hoc sinh, tranh thu thap va str dung dir
liéu mot cach khong kiém soat.

2.24. Quy trinh xiy dung va sit dung
Chatbot AI dé hd tro hoc sinh gii bai tap

Quy trinh xay dung chatbot AI duoc thiét ké
nham tao ra mot hé théng hd tro hoc sinh hiéu
qud, giup nang cao kha nang tu hoc va tu duy
khoa hoc duoc dé xuét gém 7 bude. Mbi bude déu
duoc thuc hién co6 hé théng, dam bao tinh thuc
tidn va pht hop véi muc tiéu gido duc. Cu thé cac
budc nhu sau:

- Budce 1: Xac dinh muc tiéu vayéu cAu: Chatbot
khong chi cung cép dap an ma phéi huéng dan
hoc sinh ting budc, glup phat trién tu duy logic
vaky nang giai quyét van dé. Hé thong can c6 kha
nang diéu chinh noi dung linh hoat theo timg chii
dé hoc tap, d@)ng thoi ddm bdo phan hdi chinh xéac
va phu hop vi trinh d¢ hoc sinh.

- Budc 2: Xay dung dit liéu hudn luyén: Dix
liéu huin luyén bao g@)m cau héi goi y, kich
ban hoi thoai va tinh huéng thuc t& nhim giup
chatbot cung cdp phan hdi chinh xac va hd trg
hoc sinh hi€u qua. Dir li¢u dugc phan loai theo
chu d& va mirc do kho, dam bao chatbot truy
xuat thong tin nhanh chong va phu hop véi nhu
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cau hoc tap.

- Budc 3: Thiét ké va phat trién Chatbot Al:
Chatbot dugc xdy dung trén nén tang xir ly
ngdn ngit ty nhién (NLP), cho phép phan hoi
béng tiéng Viét mot cach mach lac va chinh xac.
Hé thdng kich ban hoi thoai duoc tiiy chinh dé
hudng dan hoc sinh ting budc, ddng thoi chatbot
¢6 kha ning diéu chinh phan hi linh hoat dé hd
trg tot hon.

- Budc 4: Kiém tra va tinh chinh: Chatbot duoc
thir nghiém noi bd dé danh gia mic do chinh xac
va kha nang hd tro hoc sinh. Céac bubi thur nghiém
v6i hoc sinh gitip thu thap phan hoi thyc té, tir d6
tinh chinh cau hoi, phan hdi va thuat toan nham
nang cao hi¢u suét hoat dong cua chatbot.

- Budc 5: Trién khai hudng dan st dung va két
ndi véi qua trinh giang day: Hé thong chatbot durgc
tich hop vao cic nén tang hoc tip nhu website
truong hoc, img dung di dong hodc kénh giao tiép
phd bién, gitp hoc sinh d& dang truy cap. Tai liéu
hudng din va céc budi dao tao duge to chuc dé
hoc sinh va gido vién khai thac chatbot mot cach
hiéu qua.

- Budc 6: Panh gia va cai tién lién tuc: Chatbot
dugc theo ddi nham danh gid mic d6 tuong tac
cta hoc sinh, xac dinh cac diém can cai thién va
cap nhat kich ban hoi thoai méi. HE théng cling
dugc nang cdp dé cai thién kha nang xir Iy ngén
ngit, ting d6 chinh x4c va phan hdi nhanh hon.

Vi du minh hoa vé st dung Chatbot Al dé hd
tro hoc sinh giai bai tap

Dé minh hoa cach Chatbot Al ¢6 thé hod tro hoc
sinh trong viéc giai bai tap Vat 1y, phan nay s&
trinh bay mot sb bai tap da duoc xay dung va cac
doan héi thoai mau dung dé huén luyén chatbot.
Céc bai tap dugc chia thanh hai nhém chinh: bai
tap dinh tinh va bai tap dinh luong, nham danh gia
va rén luyén ca kha nang tu duy 1y thuyét 1dn k§
ndng tinh todn cua hoc sinh.

- Bai tdp dinh tinh (BTDT): s& tdp trung vao
viéc kiém tra hiéu biét khai niém, nguyén ly va
hién tugng Vat ly. Chatbot dong vai trd hudng
dan hoc sinh bang cach dat cau hoi dan dat, gitp
hoc sinh suy luan, so sanh va lién hé kién thirc Vat
Iy vé6i thyc té.

- Bai tap dinh luong (BTDL): Yéu cau hoc sinh
van dung cong thire, thuc hién cac phép tinh dé
tim ra két qua. Chatbot s& hd tro hoc sinh timg
budc bang cach goi ¥ cong thirc phu hop, gilp
phan tich dé bai va hudng dan xur 1y sé lidu mot
cach logic.
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Cac doan hoi thoai mau trong phén nay sé
mod phéng qua trinh tuong tic gilra hoc sinh va
chatbot, thé hién cach hé thong huéng din timg
budc, tir viée xac dinh dir kién d& bai dén giai
thich phuong phép gidi. Nhitng vi du nay giup
dam bao chatbot ¢6 thé xir Iy nhidu dang bai tap
khéc nhau mot cach ty nhién va hiéu qua, déng
thoi khuyén khich hoc sinh cha dong suy nghi va
phat trién tu duy giai quyét vn dé.

- BTPT méu 1: Hinh dang song truyén theo
chiéu duong truc Ox & mot thoi diém c6 dang nhu
hinh v&. Sau thoi diém d6 chiéu chuyén dong cua
cac diém A, B, C, D va E la:

Hinh 2.1: Hinh séng truyén theo phwong Ox

Véi bai tap mau trén toi xay dung doan hoi
thoai mau voi chatbot dé huin luyén chatbot véi
cac cau hoi ma hoc sinh c6 thé hoi khi giai bai
tap ndy. Voi cac bai tip mau khac toi s& xay dung
tuong doan hoi thoai mau xdy dung sau day:

Bang 2.1: Bang gg¢i y héi dap cia chatbot 1

Hoc sinh héi

Chatbot tra loi

Thua thay/co, 1am sao dé biét mot diém trén song
dang di 1én hay di xudng?

Em can x4c dinh diém d6 nam & suon trudc hay
suon sau cua song. Biém ¢ suon trudc sé di l1én,
con diém ¢ suon sau sé& di xuong.

Thay/cd o1, suon trude va suon sau dugc xac
dinh nhu thé nao a?

Suon trude 1 phan song nim giﬁ:a dinh séng va
day song, tinh theo huéng truyén séng. Suon sau
1a phan song nam giita day song va dinh song,
ciling tinh theo hudng truyén song.

Thua thay/co, diém & vi tri can bang thi chuyén
dong nhu thé nao?

Piém ta1 vi tri can bang khong dung yén. Néu
diém nam tren sudn trude, né s& chuyén dong di
1én. Néu nam trén sudn sau, né s& chuyén dong
di xudng.

Thé diém ¢ dinh song thi chuyén dong ra sao,
thay/co?

Piém & dinh song s& chuyén dong di xudng theo
phuong thang dung.

Con diém ¢ day song thi sao a?

Piém & day song s& chuyén dong di 1én theo
phuong thang ding.

Diém ¢ gan dinh song trén suon trude s€ nhu thé
nao?

biém ¢ gan dinh song trén suon trudce sé chuyén
dong di lén.

Con diém & gan day song trén sudn sau thi sao,
thay/c6?

biém ¢ gan day song trén suon sau s€ chuyén
dong di xudng.

Sau khi hoi thoai gitta CB va HS, hoc sinh c6
thé tir 1y thuyét duoc cung cip dé tra 1oi dugc
yéu cau cua dé bai, voi bai tap mau trén HS s&
tra 101: “Véi cac diém B va E ndm & suon trude
nén sé& di chuyén xudng, voi diém A 1a dinh song
nén s& di chuyén xudng, voi diém C ¢ day song
nén sé di chuyén 1én, voi diém D ndm & sudn sau
nén s¢€ di 1én.”

III. KET LUAN

Thong qua viée dé xudt quy trinh cay dung
va sut dung Chatbot véi vi du minh hoa da gidi
thiéu trong bai viét cho théy su linh hoat cua
chatbot trong viéc xur 1y ca bai tap dinh tinh va
dinh lugng, gitp hoc sinh khéng chi tiép thu kién
thirc ma con rén luyén kha nang suy luan va van
dung vao thyc tién.
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Mic du Chatbot Al mang lai nhiéu loi ich,
nhung viéc ung dung cong nghé¢ nay trong gido
duc van can duoc thuc hién mot cach cAn nhéc
va ¢6 su diéu chinh phu hop. Chatbot nén dugc
xem nhu mot cong cu hd tro, giup ting cudng kha
nang hoc tap tu chu cia hoc sinh thay vi thay thé

hoan toan phwong phéap giang day truyén thong.
Dong thoi, su két hop giita Chatbot Al va gido
vién dong vai trd quan trong trong viéc toi uu hoa
hiéu qua hoc tdp, ddm bdo tinh chinh xac va sy
phu hop cua ndi dung giang day.
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