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Nghién ciru nham danh gia hiéu qud cua viéc tich hop Tri tué nhdn tgo (Al) thong qua

Web game “Pdu truong phuong trinh” doz voi viéc phat trzen nang lyc gidi quyet van dé todn
hoc cua hoc sinh khoi 8. T hay Vi cung cdp dap an truec tiép, vmg dung dirge thiét ké dwa trén
“co ché chan cong tuan tw”, dong vai tro nhw mot gian gido nhan thirc nham dan ddt nguoi
hoc di qua timg chang dé ldp phuong trinh. Dé kiém chitng hi¢u qua cua giai phap, ching t6i
tien hanh thuc nghiém trén 91 hoc sinh [6p 8 tai Thanh pho H6 Chi Minh, chia thanh nhom
thwe nghiém (n = 46) va nhom doi chimg (n = 45). Bai kiém tra nang lyc sau tac dong duoc
xdy dung theo ma tran Chuong trinh Gido duc pho thong 2018. Ket qua kiém dinh thong ké
(t-test dc ldp) cho thdy nhém thyc nghiém dat dwoc diém trung binh cao hon nhém doi chimg.
Nghién ciru khang dinh tiém nang cia viéc ung dung cong nghé gido duc co kiém sodat kich

ban sw pham trong viéc cd nhdn héa tién trinh hoc tdp, giam dp lwc tam 1y va phdt trién ning
lyc gidi quyéet van dé toan hoc cho hoc sinh trung hoc co so.

~ Tirkhéa: Game héa, gian gido nhdn thirc, h¢ théng gia sw théng minh, mé hinh héa,
thiét lap phuwong trinh.
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Abstract

This study evaluates the effectiveness of integrating Artificial Intelligence (Al) into the
web-based game “Equation Arena” to enhance the mathematical problem-solving
competence of eighth-grade students. Rather than providing direct answers, it employs a
“sequential gatekeeping mechanism” that serves as cognitive scaffolding, guiding learners
step-by-step through the process of formulating equations. To assess the intervention's impact,
a quasi-experimental design was conducted with 91 eighth-grade students in Ho Chi Minh
City, involving an experimental group (n = 46) and a control group (n = 45). A post-
intervention assessment was developed based on the matrix of Vietnam's 2018 General
Education Curriculum. Independent samples t-test results indicated that the experimental
group achieved a significantly higher mean score than the control group. These findings
demonstrate the potential of educational technology embedded with pedagogical scripts to
personalize learning, alleviate psychological anxiety, and foster mathematical problem-
solving competence in lower secondary students.

Keywords: Cognitive scaffolding, equation formulation, gamification, intelligent
tutoring systems, mathematical modeling.
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1. Gi6i thiéu

Noi dung trong tam cta Nghi quyet so 29-NQ/TW cua Ban Chap hanh Trung wong
(2013)1a° chuyen nén gio duc ning vé truyén thu kién thirc sang nén giao duc phat trién toan
dién ca vé pham chét va ning luc”. Theo d6, phuong phap day va hoc phai phat huy tinh tich
cuc, chu dong, sang tao va van dung kién thirc, ki nang ciia nguoi hoc. Pé dat duoc muyc tiéu
nay, Chuong trinh Gido duc pho thong 2018 moén Toan (BO Gido duc va Pao tao, 2018) da
xé4c dinh nam thanh té ning luc dic thu cbt 161, trong d6 ning luc giai quyét van dé toan hoc
va nang lyc md hinh héa toan hoc giir vai trod trung tam trong viéc hinh thanh tu duy logic, giai
quyét cac van d& thyc tién cho hoc sinh.

Trong Chuong trinh mén Toan 16p 8, chi1 dé “Giai bai toan bang cach 1ap phwong trinh”
1a cAu ndi giira toan hoc va tng dung thuc tién. Thong qua quy trinh ba budc - lap phuong
trinh, giai phuong trinh va danh gia nghiém trong ngir canh thyc té - hoc sinh dugc rén luyén
ky nang phan tich dir liéu, xac dinh moi lién hé gitra cac dai luong trong cac tinh huéng nhu
chuyén dong, kinh té hay bai toan lién mon hoa hoc. Pay 1a noi dung phu hop dé hinh thanh
va phat trién ning lyc mo hinh hoa toan hoc cung nang luc giai quyét van dé toan hoc. Két qua
nay ciing dong thudn vai cac nghién ciru cia DS va Lé (2024), VS va Nguyén (2025) khi khang
dinh chu d& nay giup phat trién ning luc giai quyét van dé thyc tién, khoi day dong co hoc tap
cua hoc sinh.

Nhing ndm gan day, Gmg dung Tri tué nhan tao trong Gido duc ngay cang dugc cac nha
gido dyc quan tam. Tu phan tich dir liéu tr 32 cong trinh vé linh vuc nay, Li & cs. (2025)
khing dinh cac cong cu ca nhan hoa hoc tap dua trén nén tang Al gitip nang cao hiu qua hoc
tap ctia hoc sinh, dic biét hidu qua khi gan voi cac bai toan thyc té. Nghién ciru thuc nghiém
cling cho thiy cac Al tao sinh ¢ hiéu qua tich cuc trong viéc tao ra nhitng bai kiém tra chat
luong nho kha nang duy doan cau tra 101 ciia hoc sinh (Hwang & Chen, 2023; Lé & cs., 2023;
Lo, 2023). Ddong thoi, cac nghién ciru ciing chi ra Al ¢6 thé hd trg ca nhan hoa bai tap theo
nang lyc, cai thién kha ning giai bai toan bang cich lap phuong trinh ciia hoc sinh (Chau &
cs., 2025; Nguyén & cs., 2024; Wardat & cs., 2023). Cac nghién ciru trén tap trung danh gia
hiéu qua cua chatbot trong viéc giai dap, cung cip 11 giai hoan chinh hodc tmg dung mé hinh
tao sinh dé ty dong hoa khau ra dé. Tuy nhién, hudng tiép can sir dung AI dé can thiép vao
tung budc giai cua cac dang toan c6 thudt toan van chua dugc khai thac day du. Mot khoang
trong nghién ctru 1a lam thé nao dé kiém soat muc d6 hd trg ciia Al ndm dung trong vung phat
trién gan cuia hoc sinh, gidi han céc cau tra 10i theo ting budc giai ma khong cung cap 10 giai
hoan chinh cho bai toan.

Nhiing phan tich trén cho thay chua c6 cong trinh nao nghién ctru Gmg dung Al dé xay
dung Web game tuong tac nham phat trlen nang luc giai quyet vén dé cua hoc sinh & chii d& nay.
Nham giai quyét mau thudn gita nhu cau ca nhan hoa hd trg hoc sinh va nguy co lam giam tu
duy cua hoc sinh khi str dung Al bai viét dé xuat mot bién phap tich hop Tri tué nhan tao thong
qua Web game "DAu trudng phuong trinh". Bai toan dugc chia thanh cac cong can vuot qua,
hoc sinh phén tich va giai quyét bai toan theo timg chang dua ra cau tra 10i. Al dwa vao phan hoi
cua hoc sinh s€ mo ra ching ké tiép hodc goi y sua chira cac sai lam. Sau do, nguoi hoc diéu
chinh cau tra 10 va twong tac lai voi tng dung. Dong thoi, chung toi tién hanh thue nghiém trén
91 hoc sinh 16p 8 tai Thanh phd H6 Chi Minh dé danh gia hiéu qua cta bién phép.

2. Co s6'ly luan
2.1. Ning luc gidi quyét vin dé toan hoc

Chuong trinh Gido duc phé thong 2018 (B6 Gido duc va Dao tao, 2018) xac dinh nang
lue giai quyét van dé toan hoc 1a mot trong nhimg nang lyc cot 161. Vé ban chat, day la kha
nang huy dong kien thure, k§ nang toan hoc va cac nang luc nhan thie khac dé giai quyét thanh
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cong cac tinh hudng, van dé thyc tién hodc toan hoc ma & d6 15i gidi chua dugc biét trude.
Yéu cau can dat doi vdi hoc sinh cap trung hoc co s¢ vé nang luc gidi quyét van dé toan hoc
bicu hién qua Béang 1.

Bang 1. Biéu hién ciia niing lye gidi quyét van dé toan hoc va biéu hién ciia hoc sinh
trung hoc co s¢

Bieu hién ctia nang lwc giai quyet van dé
toan hoc

Biéu hién cta hoc sinh trung hoc co s&

Nhan biét, phat hién dugc van dé can giai
quyét bang toan hoc

Xac dinh dugc tinh hubng c¢6 van dé, thu
thap, sip xép, giai thich va danh gia duogc
do tin cdy cua thong tin; chia sé sy am hiéu
van dé v6i nguoi khac

Lua chon, dé xuét duoc cach thire, giai phap
giai quyét van de

Lua chon va thiét 1ap duoc cach thirc, quy
trinh va trinh bay dugc cac céach thuc giai
quyeét van de

Str dung duoc cac kién thire, ki nang toan
hoc tuong thich (bao gom cac cong cuy, thudt
toan) dé giai quyet van de dat ra

Thuec hién va trinh bay dugc cach giai quyét
van dé

bénh gia dugc phuong phap dé ra va khai
quat hoa duoc cho van dé tuong ty

Danh gia duoc giai phap da thuc hién; phan
anh dugc gid tri cua giai phap; khai quat hoa

duogc cho van dé tuong tu

Duya trén tién trinh giai toan ctia Polya (1973) va phan tich trén, dbi v6i chu dé “Giai bai
toan béng cach lap phuong trinh” trong chuong trinh Toan 8 (Tran & cs., 2023), chiing t6i cho
rang ning luc giai quyét van dé toan hoc dugc biéu hién qua 4 biéu hién sau:

- Nhdn biét va phat hién van dé: Hoc sinh c6 kha nang doc hiéu vin ban, xéac dinh dang
cac dir kién tir mot tinh hudng thuc tién (nhu bai toan chuyén dong, ning suét, phan trim, tai
chinh). Hoc sinh x4c dinh dwgc dau 1a gia thiét (dai lvong da biét), ddu 1a két luan (dai luong
can tim) va mdi quan hé rang budc giita chung.

- Ldp ké hoach gidi quyét: Dy 1a bude cbt 16i va thuong gay nhiéu khé khin cho hoc
sinh 16p 8. Bi€u hién cuia nang lyc la viée hoc sinh bi€t cach chon an s6 phu hop, dat diéu kién
hop 1y cho an; bi€u dien cac dai lugng chua bi€t qua an va cac dai lugng da biét; tir do thiet
1ap dugc phuong trinh bac nhat mdt an cho bai toan.

- Thue hién ké hoach: Hoc sinh van dung cac quy tic bién déi tuong duong dé giai quyét
phuong trinh vira thiét 1ap mdt cach chinh xac.

- Kiém tra, ddnh gid va két lugn: Hoc sinh phai c6 nang lyc doi chiéu nghiém tim dugc
voi diéu kién ban dau cua an va ngit canh thuc tién ctia bai toan dé dua ra két luan. Pong thoi
c6 the dé xuat cac hudng giai khac hodc bai toan tong quat hon.

2.2. Van dung ly thuyét Vung phat trién gﬁn ciia Vygotsky vao viéc thiét ké AI nhu
mot ngwoi hwéng dan tirng buéc

Ly thuyét Vung phat trién gan (Zone of Proximal Development - ZPD) dugc Vygotsky

(1978) dinh nghia 1a khoang cach gitta mirc d phat trién thyc té va mirc do phat trién tiém nang,
tire 1a khoang cach giita nhiing gi nguoi hoc ¢6 thé 1am mét cach doc 1ap va nhitng gi ho co thé
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dat dugc voi sy huéng dan tr nguoi khac co kién thic hon (nhur gido vién hodc ban be).

Phat trién tir nén tang ZPD, khéi niém “Gian gio nhan thirc” do Wood & cs. (1976) d¢
xudt, md ta hé thong cac hd tro tam thoi va twong tac thich ing gitip ngudi hoc vuot qua ving
ZPD ciia chinh minh dé hoan thanh mét nhiém vu hoc tap ma ho chua thé tu lam duoc. Khi
nang lyc ciia nguoi hoc ting 1én, hé thong “gian giao” niy s& dan dugc rat bét cho dén khi
nguoi hoc hoan toan tu chu.

V6i sy phat trién cua cong ngh¢ gido duc hién dai, h¢ thong day hoc tuong tac (nhu
Web Game, Chatbot), Al c6 thé ¢dam nhan vai tro clia mot gia su dé cung cip “gian giao nhan
thirc”. Viéc img dung 1y thuyét ZPD vao thiét ké Al dugc thé hién qua cac nguyén tic sau:

- Chdn dodn kho khan cua nguoi hoc: Al khong cung cép 10 giai sdn. N6 phan tich phan
hoi cua hoc sinh dé xac dinh dang gap kho khan 6 budc nao. Tur do, ing dung dua ra cau hoi goi
mo. Qua trinh nay duoc 1dp lai dén khi nguoi hoc vuot qua khé khan, hoan thanh 161 giai.

- Ho tro phdn tang: Tuong Ung voi vung ZPD cua timg ca nhan, Al dong vai tro nguorl
hudng dan timg budc. N6 s& cung cap cac muc do hd trg tur thap dén cao: bit dau bang viéc
dit cau hoi goi mé, dén cung cdp goi ¥ mot phan va cudi cung 13 giai thich chi tiét néu hoc
sinh van lién tuc thit bai.

- Phan héi kién tgo: Al déng vai trd nhu mot nguoi huéng dan phan bién. Thay vi chi
bao “DPung” hay “Sai”, Al giai thich nguyén nhan dan dén sai 1am cda hoc sinh, gitp nguoi
hoc tu diéu chinh lai nhan thic.

- Rt ngdn bude trung gian mét cach phit hop: Khi hé thong Al du dit liéu khang dinh
hoc sinh da thanh thao viéc 1ap phuong trinh cho mt dang toan cu thé thong qua cac 1an giai
quyét thanh cong, no s€ giam bot cac goi y trung gian, chuyén hoc sinh sang chang cao hon,
qua d6 thuc dy ving phat trién tiém ning chuyén hoa thanh murc d6 phat trién thyc té.

3. Phwong phap nghién ctru
3.1. Thiét ké nghién ciru

Nghién ctru sir dung thiét ké ban thuc nghiém két hop giita danh gia dinh luong va phan
tich dinh tinh. Qua trinh ddi chiéu dwgc thyuc hién trén hai nhém dbi teong doc 1ap: nhoém thue
nghiém (str dung web game "Piu truong phuong trinh" ¢6 tich hop Al) dé luyén tap va nhom
dbi chung (hoc tép theo phuong phap truyén thong). Bién doc 1ap cta nghién ctu 1a Vviée ap
dung co ché chén cong tuan tu thong qua cong cu Al, va bién phu thudc 1a su phat trién ning
luc giai quyét van dé toan hoc cta hoc sinh.

3.2. Khach thé nghién ctru
. Thuc nghién} du(_y’c trién khai tai Truong Trung hoc co Sy Binh Lgi Trung, Thanh phé
H6 Chi Minh véi tong 6 91 hoc sinh khoi 8 tham gia. Khach thé dugc phén chia theo hai 16p
hoc ty nhién: nhom thyc nghiém (Lop 8AS, n = 46) va nhom d6i ching (Lép 8A11, n = 45).
i Dé kiém soat cac bién ngoai lai va kiém chimng tinh tuong duong yé nang lyc nhén thic
déu vao, nghién ctru da sur dung di€m thi hoc ky I mén Toan. Két qua thong ké cho thay khong
¢6 su chénh 1&€ch. Diém thi trung binh mén Toan cia nhom thuc nghiém 1a 6,5 va nhom doi
ching 12 6,4.
3.3. Cong cu can thiép
Sau khi hoan thanh phan 1y thuyét, nhm thuc nghiém tién hanh luyén tap trén tmg dung
Web game "Pau truong phuong trinh" (dugc tich hop tro ly Al thich ung -
https://share.gemini.google/3YCg7GjQQXYc).
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Quy trinh xay dyung va huan luyén hé thong Al trong Web game duoc thyc hién theo 3
budc nhu sau:

- Xay dung co s tri thitc chuan hoéa: Chung toi tich hop co s 1y ludn, ndi dung cha
dé "Giai bai toan bang cach 1ap phuong trinh bac nhat" cing hé thong phan loai dang toan
va cac bude giai twong g 1én nén tang Google NotebookLM. Muyc tiéu 14 dinh hinh tri thirc
chuan xac, 1am co sé cho Al thiét 1ap cac hd tro gian gido can thiép dung ving phat trién
gan cuia hoc sinh.

- Thiét ké Prompt hé thong va co ché phan hoi thich ung: Dir liu tri thuc tir
NotebookLM dugc két ndi voi Google Al Studio. béi voi ting dang toan, h¢ théng duoc ciu
hinh dé xuét ra ciu triic 10i giai tong quat cting co s& dir liéu bai tap bién thién trong 1 méang
gidi han phu hop. Dya trén thuat toan Vibe coding, ing dung tu dong sinh cac cau 1énh
(prompts) diéu huéng twong thich véi muc tiéu cta timg bude giai. Nhim dam béo tinh chinh
x4c su pham, phan hoi cua Al bit bude phai ddi chiéu véi co so dit lidu trén NotebookLM va
kich hoat co ché tu kiém churng tinh toan 3 14n trudce khi xuét két qua cho hoc sinh. H¢ théng
ddng thoi danh gia do chinh xac cua ciu tra 11 dé quyét dinh viéc mé khéa ching thir thach
ké tiép.

- T6i wu hoa chirc ning ng dung: Qua qua trinh chay thir nghiém va diéu chinh ma
ngudn, tmg dung da hoan thién 3 tinh ning cdt 15i:

+ Khéi tao tr dong cac bai toan thyc tién véi s lidu ngau nhién trong giéi han chuin hoa;

+ Tuong tac va cung cap phan hoi thich ing theo thoi gian thuc thong qua Chatbot Al

+ Theo doi va quan ly tién trinh phat trién nang luc ca nhan cta tung hoc sinh trong
mot 1an luyén tap.

3.3.1. Chirc nang cung cdp cdc bai todn thye té

Khi hoc sinh bAm mét trong cac nut 1énh nhu Xudng May Than Téc, Tay Pua Xuyén
Thoi Gian, Bac Thay San Sale, tmg dung s€ dua ra ndi dung bai toan c6 101 van mang tinh
thuc tien twong tmg. Cac bai toan nay dugc thiet ké phan bac tur dé dén kho dé hoc sinh lam
quen vdi tién trinh md hinh héa toan hoc.

Ngoai ra, ing dung xay dung chirc ning mo qua Nut Thir Thach V6 Cuc. Thay vi cac
bai todn c6 ngili canh c6 dinh, hoc sinh tai 1én mdt bai toan ma cac em dang gap kho khan. Al
s€ tu dong doc dir liéu d€ bai, xay dung phan bac tién trinh va tién hanh dat cau hoéi huéng
dan, kiém tra cau tra loi cta tirng hoc sinh.

3.3.2. Chikc néng twong tdc va phan hoi theo thoi gian thuwc théng qua chatbot A

Sau khi phan tich va thiét 1ap cac ching cho bai toan, img dung dua ra cau héi thao luan
va thu thdp phan hoi ctia hoc sinh qua cac nat 1énh.

- Nit Gii: Giri thong tin ma hoc sinh vira nhap & cac bude cho Al xtr 1y, dong thoi tra
101 nhitng thac mac cta hoc sinh.
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- Nut Kiém Tra Buoc 1: Yéu cau hoc sinh nhédp chinh xac dai lugng can goi la an, kém

theo don vi va diéu kién ctia an. Khi hoc sinh tra 101 sai thi dugc dit cau hdi goi y stra chita sai
lam, nhép lai dap an dung.

UONG TRINH

@ Xudng May Than Téc . Tay Bua Xuyén Thai Gian

& Thir Thich V& Cuc

1 Xac dinh Dai lugng chua bigt (D3t an)

]
Gl in (Vidy: 9 Dieu ki cia dn Bonvi
x 13 58 o du kign may trong 11 -0, % 13 38 nguyén duang da/nady
2
2 Bang tém tt céc dai liong (=]
Naing sust (chidc/ngiy) Thai gian (ngay) Taing sin phm (chiéc)
Dy kign
Thye té

Lp phuiang trinh

Hinh 1. Giao dié¢n hoc sinh nhap diéu ki¢n cho 4n

- Niit Kiém Tra Bang: Chi mé khoa khi Budc 1 da hoan thanh dting. Hoc sinh phai dién
dtng cac bicu thurc toan hoc bi€u dién moi quan hé giira cac dai lwong da bict va chua biét vao
cac 0 trong cua bang.

RiNH

T Xusng May Thin Ts

Tay Bua Xuysn Tht Glan

[51 B$cThay ssnSale

# Tha Thich va cuc

Binh, Nhes cbl thin k thubt, mil ngdy ca =8 34 may duge
b i o E g ey s gt 2 Bang t6m tat céc dui luona

Nang sust (chidc/nady) Tha gian tagly)

Téng =in phim (chiéc)
Dy kign 1350 1350
2
Thye te 20 1400/(x+20) 1400
B R ditu ki v dom i déu chinh e

3 Lip phuang trinh

2 vio mai quan hé gitra cic dsi lugng & bing trén. em hiy 1§p phuong trink nhe:

Hinh 2. Giao dié¢n khi hoc sinh tém tit cic dai hrong
- Niit Chét Phuwong Trinh: Chi md khoa khi Bude 2 hoan thién. Yéu cau hoc sinh dya vao
bang tom tat dé viét ra phuong trinh bac nhat mot an bicu thi diing yéu cau cia bai toan.

3 Lép phuong trinh
€5 [ Rstue @ lagn s 30N v T2 cninn ke

Dura vao mai quan hé gira €Se dai luang & bing trén, am hay I3p phuang trinh Ah:
=S st rang o xac

1350/ x-1400/ (x+20)=5

Hinh 3. Giao di¢n hoc sinh nhip phwong trinh thiét 1ap dwoc
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3.4. Cong cu do lwong

Cong cu do luong chinh cua nghién ciru 1 bai kiém tra nang luc sau thuc nghiém véi
thoi luong 90 phiit. Bai kiém tra duoc xdy dung dya trén ma trdn myc ti€u cua Chuong trinh
Gi4o duc pho théng 2018, bao gdm trac nghiém khach quan va tu luan.

He thdng cau hoi dugc thiét ké theo cac pha dé do luong nang lyc giai quyét van d¢,
bao gom: (1) nang lyc xac dinh cac dai lu:orng trong bai toan, diéu kién cta an; (2) Ky nang
thiét 1ap phuong trinh; (3) Nang luc giai, bién luan va ddi chiéu nghiém véi diéu kién thyuc
tién. Noi dung do luong bao quat cac tinh hudng thyc tién thuong gip nhu bai toan ning sudt,
chuyén dong, tudi tic va hinh hoc. Dé kiém tra di duogc thong qua hoi dong gido vién chuyén
mon Toan tai truong THCS thyc nghiém trude khi ap dung.

3.5. Quy trinh thyuc nghiém

Thuc nghiém su pham dugc tién hanh song song tai hai 10p trong thoi gian giang day
chu dé “Giai bai toan bang cach lap phuong trinh” thudc chuong trinh Toan 8.

Thoi gian thyc hién trong 2 tudn, mdi tuan 2 tiét.

Poi véi nhom ddi chieng: Gido vién st dung phuong phap dam thoai giai quyét van dé,
dat cac cau hoi goi mo hoc sinh phat hién cac budce lap phuong trinh. Tur d6, giao vién cung
hoc sinh sira mot bai toan mau. Sau d6, hoc sinh rén luyén ki ning giai 6 bai tap trén gidy.

Poi véi nhom thwe nghiém: Gido vién giang day 14 tac gia bai viét, xdy dung ly thuyét
nhu 16p d6i ching. Sau d6, hoc sinh thuc hanh giai toan qua tuong tac voi nén tang Web game
"Péu truong phuong trinh". Théng qua "co ché chin cong tudn ty", tro 1y Al khong cung cip
dap an ma trién khai céac kich ban dam thoai go1 mo. Hoc sinh bét budc phai thao tac dung &
ting tram nhéan thire (goi an, dat diéu kién, 1ap bang dai lugng) maéi duge hé théng mo khoa dir
kién dé thiét 1ap phuong trinh. Sau d6, hoc sinh trinh bay 15 giai trén gidy nap cho gido vién.

4. Két qua thyc nghiém
4.1. Két qua dinh tinh

Qua qué trinh quan sat va phong van ban ciu tric 46 hoc sinh 16p thuc nghiém, dir liéu
dinh tinh duogc phan tich va nhém thanh ba chu dé sau:

- Béng co va hirng thii hoc tdp: Trai nghiém trd choi hoa két hop Al da thay d6i thai do
hoc tap cta hoc sinh. Hau hét cac em thé hién sy hao hing va chu dong tich cuc. Mot hoc sinh
chia sé: "Em thay giai toan giong choi game, mudn chinh phuc dé chién thang."

- Hidu qua ciia tinh nang phan hoi thich img tir AI: Thay vi cung cap dép an truc tiép,
Al da dong vai trd nhu mot gian gido nhan thirc, chi dan ngudi hoc ty phat hién sai 1am. Minh
chimg 1a viéc dat diéu kién cho 4n sd: "Em hay quen nhép diéu kién 1a x > 0, tro choi bao em
xem lai gi4 cua san phadm. Luc d6 em méi phat hién diéu kién phai la x > 12000." Hodc trong
qua trinh 1ap phuong trinh: "AI khong chi ra 16i sa1 ngay, n6 kéu em doc k¥ lai van tbc cua 1an
di va vé... N6 chi chi tiét cac chd sai dé em tu sira."

- Phan hoa nang lyc: Téc d6 hoan thanh nhiém vy c6 sy phan hoéa. Phan 16n hoc sinh
giai quyét thanh cong 6 bai toan (thudc 3 dang khéac nhau) trong thoi lugng 2 tiét. C6 9 hoc
sinh véi nang lyc tot d vuot qua gi61 han cua tro choi bang cach chu dong tim kiém céc bai
tap twong tu trén internet va yéu cau Al hd trg mé rong. Nguoc lai, van con 3 hoc sinh chi
hoan thanh 4 bai toan do nhitng b& ngd ban dau khi 1am quen véi thao tac nhap liéu va giao
dién tuong tac.
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4.2. Két qua dinh lwong

Két qua bai kiém tra sau thue nghiém cua 91 hoc sinh dugce thu thap va xu ly bang cong
cu Data Analysis trén phan mém Microsoft Excel. Cac tham s6 thong ké dic trung vé diém s6
ctia hai nhom duoc tong hop chi tiét tai Bang 2.

Bang 2. Cic tham s6 thong ké mé ta ciia hai nhém hoc sinh

Cic tham s6 thong ké Lép thue nghiém (8A5) Lép dbi chirng (8A11)
Sisb (n) 46 45
Diém trung binh (%) 7,54 6,38
Phuong sai (s2) 1,80 2,28
D6 léch chuén (s) 1,34 1,51
Mirc d anh huong (ES) 0,81

Qua bang s6 liéu, diém trung binh ctia nhém thye nghiém (¥ = 7,54) cao hon so véi nhém
dbi chung (¥ = 6,38). Pong thoi, nhom thyce nghiém cé phuong sai (s® = 1,80) va do léch
chudn (s = 1,34) thap hon so v6i nhom dbi chimg (s? = 2,28; s = 1,51). Piéu d6 cho thdy phd
diém cta hoc sinh nhom thuc nghiém phan tan it hon va c6 xu huéng hdi tu cao xung quanh gia
tri trung binh, phan anh sy phét trién dong déu vé ning luc giira cac hoc sinh trong nhom.

Tién hanh kiém dinh T-test doc l4p cho hai I‘nﬁu c6 phuong sai khéng bang nhau véi
mirc y nghia a = 0,05, twong tng vai do tin cay bang 95%.

- Gia thuyét (H,): “Diém trung binh ctia két qua hoc tap giira nhom thyc nghiém va nhém
doi chung khong co su chénh 1éch”.

Dbi thuyét (H;): “Piém trung binh cta két qua hoc tap gitra nhoém thuc nghiém va nhém
do6i ching ¢6 su chénh 1éch that su™.

Két qua kiém dinh gia thuyét dugc trinh bay tai Bang 3.
Bang 3. Két qua kiém dinh t-test sau thwe nghiém

Pai lwgng kiém dinh Gia tri
Hiéu s6 trung binh gia thuyét 0
Bac tu do (df) 87
Gia tri théng ké t 3,88
Gia tri t,, t61 han hai phia 1,99
Gia tri P hai phia 0,0002
Murc d¢ anh hudng (Cohen's d) 0,81

Gia tri théng ké thyc nghiém t = 3,88 16n hon gia tri t6i han hai phia t, = 1,99.
Dong thoi, gia tri xac suat p = 0,0002 nhé hon so véi mirc ¥ nghia cho phép @ = 0,05.
Do @6, bac bé gia thuyét Hy va chap nhan doi thuyét H; voi mirc y nghia 5%.
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5. Théao luian

Muc tiéu can dat cia chu dé "Giai bai toan bang cach 1ap phuong trinh" 16p 8 khong chi
1a k¥ ning tinh toan, ma con phat trién ning lyc md hinh hoa va giai quyét van d& toan hoc.
Web game "D4u trudng phuong trinh" tac dong vao cac ching ciia bai toan mot cach c6 kiém
soat. Quy trinh ndy budc hoc sinh phai hoan thanh ddc lap va tuan tu tirng chang nhéan thuec:
Chang 1 (Chon an va dat diéu kién) — Chang 2 (L&p bang phan tich cac dai lugng) — Chéang
3 (Thiét 1ap phuong trinh). Trg 1y AI dong vai trd nhu mot gia su, dit ra cac cau hoi goi mo
phan bac khi phat hién hoc sinh gip kho khin, khong cung cp dap sb. Nho do, hoc sinh dat
duoc diéu kién chinh xac cho cac an, thuan thuc trong viéc 1p bang phan tich mbi quan hé
gitra céc dai luong, chuyen cac quan hé thanh cac dang thiic, phuong trinh bac nhat. Theo
thuyét viing phat trién gan ciia Vygotsky, phuong phap nay gitp thu hep khoang cach gitra
kha ning tu lyc ctia hoc sinh va mirc do thach thie cua bai toan, giam cac sai 1am logic phd
bién & Ching 2.

Ddng thoi, viée chuyén cac bai toan thanh cac thach thirc trong mot game gido duc co
tinh diém, bang xép hang thi dua da tao mgt hirng thu hoc tap cho hoc sinh. Viéc bi Al tur chéi
0 mot chang chin nao d6 khong con mang lai cdm giac that bai nhu viée bi diém kém trén
gidy. Hoc sinh s& xem d6 1a mot mic can chinh phyc lai trong tro choi. N6 kich thich tinh kién
tri va bién qua trinh stra 16i thanh mot dong luc dé vuot qua kho khan.

Khi d4i chiéu v6i nghién ctru ciia Lé & cs. (2023) vé kha nang gii toan cia ChatGPT
o cép Trung hoc, nhom tac gia nay dua ra nhimg canh bao vé nguy co hoc sinh lam dung Al
dé sao chép 10i giai cho cac bai kiém tra dinh ky, gdy suy giam nang lyuc tu duy doc 1ap. Két
qua thyc nghiém cua ching toi phan nao giai quyét va thao g& méi lo ngai nay. Al s khong
1am suy giam tu duy néu né duoc dat trong mot kich ban su pham c6 kiém soat. Két qua nay
cling déng thudn v6i xu hudng qudc té cua Li & cs. (2025), Chau & cs. (2025) khi khing dinh
cac hé thong gia su thong minh tich hop Al c6 kha nang ca nhén hoa tién trinh hoc tap va tdi
wu ning luc giai quyét van dé toan hoc cua hoc sinh.

Mic du thye nghiém budc dau 1a kha quan, nhom tac gia nhan thay nghién ctru nay van
ton tai mot sO gidi han can dugce khac phuc.

- Thuc nghiém su pham chi méi dugc trién khai trén quy md tuong dbi hep véi 91 hoc
sinh tai mot truong trung hoc co s¢ thudc dia ban Thanh pho Ho ChiIMinh. Do do, tinh dai
dién cua dir liéu chua du lon dé khai quat hoa cho toan bg hoc sinh khoi 8.

- Nén tang phu thudc vao do on dinh cta két nbi mang Internet va nang luc xur Iy ngdn
ngit ty nhién ciia mo hinh AL Trong mdt sd trudng hop hoc sinh nhép cau tra 10i bang tir viét
tat, dia phuong, Al s€ phan hdi cham hodc sai léch, lam thay ddi kich ban su pham va doi hoi
su can thiép truc tiép cua giao vién.

- Bé ap dung hiéu qua Web game tich hop Al vao thyc tién giang day, co s¢ gido duc
can dam bao ha ting cong nghé thong tin ddng bo, dic biét 1a két ndi Internet bang thong rong
va 6n dinh. Trong diéu kién nha truong chua dap tng du s luong may tinh tai phong thuc
hanh, giai phap linh hoat 14 trang bi méy tinh bang hodc cho phép hoc sinh sir dung thiét bi di
d6ng ca nhan co kiém soét clia gido vién.

6. Két lugn

Nghién ctru di thiét ké va kiém chimg hi¢u qua cua Web game "Dau truong phuong
trinh" tich hop Tri tu¢ nhén tao trong vi€c phat trién ning luc giai quyét van dé toan hoc ciia
hoc sinh 16p thue nghiém. Bing cach cho Al phan tich, chia bai toan thanh cac ching, hoc sinh
ting bude duge hd tro vuot qua quy trinh giai bai toan bang cach 14p phwong trinh. Két qua
dinh luong tir thyc nghiém trén 91 hoc sinh cho thdy nhém sir dung Web game dat diém trung

213



Tap chi Khoa hoc Pai hoc Pong Thép, Tap 15, Sé Ddc biét 04S (2026): 204-215

binh cao hon so vdi nhém hoc truyén thong véi mirc do tac dong Cohen's d = 0,81. Nghién
clru goi mo kha nang ung dung Al dé tac dong den vung phat trién gan, ca nhan hoa viéc hoc
ctia hoc sinh dé phat trién nang lyc giai quyét vin d& toan hoc.

bé nang cao gia tri ing dung, cac nghién ctru tiép theo can mo rong quy mé mau khao
sat trén nhiéu dia ban khac nhau. Pong thoi, can xdy dung mot tép kién thuc vé cac tir viét tat,
ngon ngit dia phuong hay gip trong chii dé dé huan luyén Al, cai thién kha nang xir Iy ngon
ngit tu nhién.
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