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Tom tat

Trong boi canh chuyén déi so, viéc g dung tri tué nhan tao va hoc liéu s6 vao day hoc
ngdy cang dwoc quan tam trong linh viee gido duc. Pong thoi, Chuong trinh Gido duc phé
théng mén Todn khuyén khich hoc sinh chii dong tim toi, kham phd tri thirc. Trén co so do,
hoc liéu s6 dirgc xem la cong cu co tiém ndng hé tro hoc sinh kién tao tri thirc thong qua trdi
nghiém, twong tac va ty dzeu chinh nhdn thirc. Nghién ciru ndy s dung phwong phdp nghién
cuu Iy lugn nham dé xudt quy trinh irng dung Tri tué nhan tao dé phat trién hoc liéu s6 trong
day hoc ham s6 va do thi trén co so thuyét kién tao, két hop phirong phdp ban thwc nghiém
véi 68 hoc sinh nham kiém chitng tinh kha thi va hiéu qud ciia quy trinh nay. Dit liéu dwoc
phdn tich bang kiém dinh t theo cdp dé so sanh két qua triede va sau can thiép trong ting nhém
va kiém dinh t déc lap dé so sanh két quad sau thuc nghiém giita nhom thuc nghiém va nhom
déi chitng. Két qua cho thay nhom thiee nghiém dat két qua hoc tdp cao hon ré rét, véi mikc y
nghia thong ké p < 0,001 va chi sd muc anh huwong Cohen’s d = 2,94. Pong thoi, két qua quan
sdt 16p hoc cho thdy hoc liéu s6 gép phan thuc day co ché tw sira sai va tw diéu chinh nhdn
thire ciia hoc sinh, phix hop véi quan diém ciia thuyét kién tao trong day hoc todn.
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Abstract

On digital transformation, the integration of artificial intelligence and digital learning
materials into teaching has attracted increasing attention in the field of education. At the same
time, the Mathematics General Education Curriculum encourages students to actively explore
and construct knowledge. Therefore, digital learning materials are considered a promising
tool to support students’ knowledge construction through experience, interaction, and self-
regulation. This study adopts a theoretical research approach to propose a process for
applying artificial intelligence to develop digital learning materials for teaching functions and
graphs based on constructivist theory. In addition, a quasi-experimental method involving 68
students examined the feasibility and effectiveness of the proposed process. The data were
analyzed using paired-sample t-tests to compare pre-test and post-test results within each
group, and independent-sample t-tests to compare post-test results between the experimental
and control groups. The results indicate that the experimental group achieved significantly
higher learning outcomes, with a statistical significance level of 0.000 and a very large effect
size (Cohen’s d = 2.94). Classroom observations further reveal that the use of digital learning
materials facilitates students’ self-correction and cognitive self-regulation, which is consistent
with the principles of constructivist theory in mathematics education.

Keywords: Artificial intelligence (Al), Constructivist theory, Digital learning
materials, , Functions, Graphs, Mathematics 10
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1. Gi6i thiéu

Trong quyét dinh s6 13 1/Qb-TTg cua Thu tudng chinh phu yéu cau “trién khai cdc mo
hinh day - hoc tién tién trén nén tang s6 theo hudng day hoc két hop phu hop voi dleu kién,
déc thu, nhu cau thue t&” clia truong hoc. Viée sir dung Tri tué nhéan tao (AI) dé phat trién hoc
lidu s6 (HLS) bao gom cac cong cu mo phong, tuong tac ciing dang gop phan hién thuc hoa
cho muyc tiéu nay. Nhiéu nghlen clru gan day vé viéc ung dung Al dé phat trién HLS dang thu
hut su quan tAm ctia nhidu tic gia. Durgungoz va Durgungoz (2025) da khai thac Al trong thiét
ké tro choi hd trg danh gia hoc sinh, trong khi Hu (2025) st dung Al dé xay dung HLS thich
tng theo nhu cau HS, hd tro hoc tdp ca nhan hoéa. Tuong tu, Khaoula & cs. (2025) da phat
trién HLS dua trén tmg dung EduXgame tich hop Alvoi nhiéu hinh thirc da dang nhu bai kiém
tra, thé 14t va trd choi ghép hinh. Ngoai ra, mét sb nghién ctru cling danh gia chat luong HLS
do Al tao ra (Huang & cs., 2025), ciing nhu phan tich tiém ning cuia ndi dung hoc tap do Al
hd trg trong viéc nang cao dong luc hoc tép, gia tang muc do tuong tac va trai nghiém, voi
nhing cong cu Al nhu ChatGPT dé xay dung HLS trong gido duc (Guo & cs., 2024).

Bén canh d6, mén Toan & trudng phd thong khong chi gop phan phat trién pham chat
va cac nang lyc toan hoc cho hoc sinh (HS), ma con tao co hdi cho HS tao lap su két ndi giita
cac y tuong toan hoc (Bo GD - DT, 2018). Vlec vén dung day hoc kién tao giup kich thich HS
tu duy, lién két v6i “ving phat trién gan” giap HS hiéu siu dugc ban chét ctia khai niém
(Nguyén & cs., 2023; Ngo, 2025; Tran & cs., 2025). Ngoai ra con cac mo hinh day hoc dua
trén thuyét kién tao (TKT) con c6 tac dong tich cuc dén dong luc ndi tai va ngoai tai cua HS,
tir do6 thic déy viéc hoc tdp va hop tac voi cac ban (Do & cs., 2023).

Mic du hiéu qua cia HLS trong day hoc theo quan diém TKT da dugc dé cép trong
nhiéu nghién ctru, tuy nhién phan 16n cac cong trinh chil yéu xem xét tic dong ciia HLS dén
két qua hoc tap, mirc d6 himg thu hodc dong luc hoc tap cua hoc sinh. Cac nghién ciru thuce
nghiém vé viée tich hop HLS vao tién trinh day hoc theo thuyet kién tao mot cach co hé thong
va gan voi cac chii dé toan hoc cu thé van con han ché. Vi vay, xudt phat tir khoang trong
nghién ctru trén, nghién ctru nay dugc thyc hién nham dé xuit va minh hoa quy trinh tmg dung
tri tué nhan tao trong phat trién HLS theo quan diém TKT, dong thdi danh gia tinh kha thi va
hiéu qua cua quy trinh dé xuit thong qua thuc nghiém su pham. Tir muc tiéu nghién ctru trén,
nghién ciru nay nham tra 1oi cau hoi nghién ctru:

(1) Quy trinh xay dyng HLS do AI hd trg trong day hoc toan duogc thiét ké nhu thé nao
nham phat huy vai tro kién tao tri thirc cho HS?

(2) Viéc trién khai quy trinh dé xudt co tac dong nhu thé nao dén két qua hoc tap va quéa
trinh khdm pha kién thirc ctia HS so v6i day hoc truyen thong?

2. Tong quan Iy thuyét
2.1. Thuyét kién tao trong day hoc toin

Piaget (1977) cho rang, tri thirc dugce ngudi hoc chii dong kién tao thong qua qua trinh
tuong tac v6i méi trudng va kinh nghiém ca nhan. Trong d6, ngudi hoc lién tuc diéu chinh cac
ciu trac tu duy thong qua hai co ché 1a ddng hoa (Assimilation) va diéu ing (Accommodation)
dé dat t6i trang thai can bang nhan thirc mdi. Theo quan diém day hoc toan theo TKT ciia
Piaget (1977), HS gilr vai tro trung tdm trong qua trinh hoc tap, trong khi gido vién (GV) khong
dong vai tro la ngudi truyen dat tri thire, ma 13 ngudi thiét ké cac tinh hubng hoc tap c6 van
dé, tao ra sy “mét can bang nhan thirc” nham kich thich hoc sinh tu duy va tai céu trac hiéu
biét. Trong cac tinh hubng nay, HS duoc khuyén khich huy dong kién thirc da co, hinh thanh
gia thuyét va ty diéu chinh nhan thirc théng qua phan hdi tir méi trudng hoc tap.
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Duya trén quan diém day hoc theo kién tao cua Piaget, chung t6i cho ring day hoc toan
theo TKT dugc hiéu 1a mot qua trinh t6 chirc day hoc ma trong d6 HS dong vai trd trung tam.
Trong do, HS 1a chu thé kién tao tri thirc toan hoc, GV dam nhiém vai tro thiét ké moi truong
hoc tap va diéu phéi hoat dong nhén thic cia HS thay vi truyén dat tri thirc theo 16i tuyén tinh,
mot chicu.

2.2. Vai tro clia gido vién va hgc sinh trong mé hinh day hoc toan theo thuyét kién tao

Trong md hinh day hoc toan theo TKT, GV khong con gilr vai tro la nguoi truyén dat
tryc tiép cac khai niém, dinh 1y hay quy tac toan hoc, ma tro thanh nguoi thiét ké moi truong
hoc tap va nguoi t6 chirc cac tinh huéng nhan thirc nham thic diy hoat dong kién tao cua HS.
HS 14 chu thé trung tim ciia qua trinh hoc tap, giir vai tro tich cuc trong viéc kién tao tri thirc
toan hoc thong qua hoat dong kham pha, suy luan, ty xem xét va diéu chinh suy nghi. HS
khong chi tiép nhan két qua cudi cung cua tri thirc toan hoc, ‘ma tham gia truc tiép vao qua
trinh hinh thanh khai niém, phat hién quy luat va xay dung mdi lién hé giira cic y tuong toan
hoc khac nhau. HS can chii dong huy dong kién thirc va kinh nghiém da c6 dé dwa ra du doan,
kiém tra gia thuyét va diéu chinh cach hiéu ciia ban than khi d6i dién véi cac tinh hudng toan
hoc méi. Qua trinh nay phan anh rd co ché dong hoa va diéu tiét theo quan diém cua Piaget,
qua d6 giup HS phat trién tu duy toan hoc va nang luc lap luan logic
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Hinh 1. So' db vai tro ciia GV va HS trong day hoc toan theo thuyét kién tao

2.3. Ung dung tri tu¢ nhén tao dé phat trién hoc liéu so trong day hoc toan trén co
s¢ thuyét kién tao

2.3.1. Cac khai niém

Thong tu 21/2017/TT-BGDDT cho rang, hoc lidu s6 (hay hoc liéu dién tir) 1a tap hop
cac phuong tién dién tir phyc vu day va hoc, bao gf”)m: Gido trinh dién tur, sach gido khoa dién
tir, tai liéu tham khao dién ttr, bai kiém tra danh gia dién tr, ban trinh chiéu, bang dit liéu, cac
tép am thanh, hinh anh, video, bai giang dién ti, phén mém day hoc, thi nghiém m6 phong va
cac hoc lidu duge s hoa khac.

Théng tu 02/2025/TT-BGDDT cho rang, tri tué nhan tao (viét tit 1a AI) 1a viéc phat
trién céc hé théng may moc ¢6 kha nang thuc hién cac nhiém vu doi hoi tri tué con ngudi nhu
hoc tap, suy ludn va giai quyét van dé. Tri tué nhan tao tao sinh (Generative Artificial
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Intelligence hay con goi la Gen Al) 1a mot linh vyce thude Al tép trung vao viée tao ra dir liéu
m&i, c6 thé 1a van ban, hinh anh, 4m thanh, hodc video, ma ngudn 1ap trinh dya trén dir liéu
dau vao da duge huin luyén trudce do.

2.3.2. Cac phuong thirc tich hop hoc liéu $6 vao mé hinh hoc tdp theo thuyét kién tao

Trong day hoc toan theo thuyét kién tao, cong nghé gido duc va HLS gitp ngudi hoc t6
chte tu duy va xay dung hiéu biét, thay vi tiép nhan tri thirc mot chiéu (Jonassen, 1998). O
giai doan khoi dong méi truong hoc tap s6 ¢6 thé kich hoat kién thirc nén higu qua thong qua
tinh hudng, hinh anh va mo phong (Mayer, 2005). O giai doan khai quat hoa dé hinh thanh
kién thtrc, Duval (2006) nhan manh vai tro trung tim ciia viéc chuyén do6i gilta cac dang biéu
dién trong qua trinh hinh thanh hiéu khai niém. Mustaffa & cs. (2017) cho rang HS sir dung
HLS c¢6 xu huéng dat dugc muc do hiéu khai niém va kha nang 1ap ludn cao hon so véi cac
moi truong hoc tap truyén théng. O giai doan cung cb va van dung, cic cong cu sd cho thay
moi trudng hoc tp co phan hoi giup hoc sinh thir nghiém, so sanh va kiém chimg két qua, tir
d6 cling ¢ va va tu sira sai (Drijvers & cs., 2010).

3. Phuong phap nghién ciru

Nghién ctru str dung phuong phap nghién ctru ly luén nham hé théng hoa co s¢ khoa hoc
va dé xuat quy trinh str dung Al trong phat trién HLS theo thuyét kién tao. Sau d6 nghién ciru sir
dung phuong phap ban thuc nghiém v6i hai nhém 16p thye nghiém (TN) va d6i chimg (DC) dé
danh gia tac dong cia HLS dén két qua hoc tap cua HS, qua do kiém tra tinh hiéu qua ciia HLS.
Cong cu danh gia dugc xay dung bam sat yéu cau can dat cua chuong trinh, duoc su gop ¥
chuyén mén cua cac GV dang tham gia giang day bd mén toan tai truong. Trude khi tién hanh
nghién ciru, nhém nghién ctru da thong bao muc dich, ndi dung va quy trinh thuc nghiém t6i to
chuyén mon, GV va HS. Viéc tham gia nghién ctru 1a tu nguyén va dir li€u thu thap dugc chi
phuc vu cho muc dich nghién ctru khoa hoc, dam bao tinh an danh va quyén riéng tu cho HS.
Dir liéu thu thap tir thyc nghi€ém su pham dugc xu ly bﬁng SPSS phién ban 26, tat ca cac kiém
dinh déu dugc thuc hién vai do tin cdy 95% (muc y nghia 0,05) nham 1am rd mirc do tac dong
ctia HLS trong day hoc toan theo thuyét kién tao.

4. Két qua nghién ciru va thio luin
4.1. Quy trinh thiét ké hoc liéu s6 va tb chirc day hoc toan trén co' sé' thuyét kién tao

Trén co sé tham khao cac cong trinh trude day vé van dung TKT trong day hoc toan, dic
biét 1a cac cong trinh tdp trung vao vai tro ciia hoat dong hoc tap, trai nghiém va kién tao tri thirc
cua hoc sinh (Ngo, 2025; Pham & Nguyén, 2023; Nguyén & cs, 2023), déng thoi tham chiéu
cac nghién ciru gan day vé tich hop HLS trong day hoc Toan (Cirneanu & Moldoveanu, 2024;
Nam & cs., 2024; Zaimah & cs., 2024; Hasyim & Kurniawati, 2021), chiing t6i ké thira va phat
trién quy trinh thiét ké HLS va t6 chirc day hoc toan theo TKT nham tré i cho cau héi nghién
ctru (1) nhu sau:

Budc 1. Xéc dinh yéu cau can dat. GV xéc dinh yéu cau can dat vé kién thirc, ning luc va
pham chat cho HS dua trén Chuong trinh Gido duc Pho thong mon Toan.

Bude 2. Thiét ké ndi dung va cu tric hoc lidu. Viéc xac dinh noi dung HLS dugc thyuc
hién thong qua vi€c xac dinh hoat dong hoc tdp ma HS s€ tham gia trong tién trinh day hoc, bao
gdm cac hoat dong khoi dong, hinh thanh kién thtre, ciing ¢6 va van dung. GV xdc dinh nhing
kinh nghiém, kién thirc da biét ciia HS lién quan dén chu dé hoc tap dé thiét ké cac thanh phan
ctia HLS (tinh huéng goi vin d&, biéu dién hinh anh, cau hoi dinh hudng, cac phan hdi ggi ma,...)
tuwong g voi tung hoat dong hoc tap, nhdm tao diéu kién dé hoc sinh huy dong kién thie da
biét, thurc hién cac thao tac tu duy, thir nghiém va timg budc kién tao kién thirc méi.
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Bude 3. Str dung Al dé phat trién hoc lidu s6. O budc nay, GV st dung cac cong cu Al dé
chuyén noi dung hoc tap di duoc thiét ké & Budc 2 thanh HLS c6 tinh twong tac, pht hop véi
ndi dung day hoc. Cu thé, GV st dung céc cong cu Al tao ndi dung nhu ChatGPT dé xay dung
céc tinh hudng goi van d&, hé thong cau hoi dan dit va phan hdi goi mé theo ting hoat dong hoc
tap. Tiép theo, GV str dung cac cong cu Al nhu Gemini, CanvaAlL... dé tao cac md phong truc
quan cho phép HS thao tic thay d6i tham s, quan sat sy bién thién cta cac dai luong,... Bén
canh d6, GV can thiét k& hinh thirc trai nghiém hoc tap mang tinh goi mé dé hé théng dua ra goi
¥ timg budc khi HS thyc hién sai, thay vi cung cap ngay dép an. Thong qua cach thirc nay, HLS
do AI hd tro khong chi cung cép thong tin ma con tao méi trudng hoc tap giup hoc sinh thir
nghiém, diéu chinh va tung budc kién tao kién thirc toan hoc.

Budc 4. Thiét ké tién trinh t6 chirc day hoc. GV lya chon phuong thic té chirc hoat dong
day hoc phti hop dé HS chii dong kham pha va kién tao tri thirc. Pong thoi, GV xac dinh céc giai
doan sir dung phuong tién, hoc liéu s6 vao céac pha hoc tap, bao gém: khoi dong, hinh thanh kién
thire, cing ¢d va van dung.

Trong giai doan khéi dong, HLS dugc st dung dé tao tinh huéng hoc tap co vén dé, kich
hoat kién thirc va kinh nghiém toan hoc san co cua HS thdng qua cac bang s6 liéu, hinh anh,
video, cong cu mé phong hodc cau hoi goi md. O giai doan hinh thanh kién thirc, GV t6 chic
cho HS twong tac truc tiép véi HLS (chang han nhu thao tic trén md phong, thay doi tham sb,
quan sat su bién d6i cua d6 thi) nham hd trg HS kham pha mdi quan hé toan hoc, tir d6 tiing
budc khai quat héa va hinh thanh khai ni€ém. Trong giai doan cung ¢b va van dung, HLS dugc
sir dung nhu cong cy hd tro luyén tap, tw danh gia va phan hdi, tao diéu kién dé HS van dung
kién thirc d3 hoc vao cac nhiém vu toan hoc va tinh huéng gén voi thue tién.

4.2. Minh hoa quy trinh thiét ké hoc liéu so va to chirc day hoc ham s6 va dd thi
(Toan 10) trén co sé thuyét kién tao

4.2.1. Céu tric hoat dong dqy hoc bai “Khdi niém Ham s6 va P thi (Toan 10)” va lya
chon hoat dong tich hop hoc liéu so.

Trong bai hoc khai niém ham sb va dd thi (Toan 10), tién trinh day hoc dugc t6 chie theo
cac hoat dong co ban sau:

- Hoat dong khoi dong: Tao tinh hudng hoc tap nham kich hoat kién thirc va kinh nghiém
toan hoc da c6 cua HS lién quan dén bang so li€u, tdp hop, cap gia tri tuong tmg va biéu dicn
dieém trén mat phang toa do.

- Hoat dong hinh thanh kién thirc méi:

+ Hinh thanh khai niém ham s, tap xac dinh va tap gia tri thong qua viéc phéan tich mdi
quan h¢ gitra hai dai lugng.

+ Hinh thanh khai niém d thi ham s6 thong qua viéc biéu dién cac cip gié trj twong tng
trén hé truc toa do va quan sat moi li€n hé gitra bang gia tri va hinh anh do thi.

Trong bai hoc khai niém ham sb va do thi, HLS duoc lua chon tich hop chi yéu ¢ hoat
dong khoi dong va hoat dong hinh thanh kién thirc, vi day 14 hai giai doan then chdt cua day hoc
theo TKT. O giai doan khoi dong, HLS gilip khai thac kinh nghiém va kién thirc nén cta HS
thong qua céc tinh hudng truc quan, tao cau ndi nhan thirc giira tri thirc da c6 va ndi dung moi.
O giai doan hinh thanh kién thirc, HLS dong vai tro 1a méi truong nhan thice ho trg HS thao tac,
kham pha va khai quat hoa cac khai niém toan hoc.

4.2.2. Minh hoa quy trinh thiét ké hoc liéu sé va t6 chirc day hoc ham $6 va do thi (Toan
10) trén co s6 thuyét kién tao
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Buoc 1. Xac dinh muc tiéu bai hoc.

- Kién thire: Nhan biét dugc nhitng mé hinh thuc té (dang bang, biéu dd, cong thic) dan
dén khai niém ham s6; Mo ta dugc cac khai niém co ban vé ham so6: dinh nghia ham so6, tap xac
dinh, tap gid tri. Van dung khai niém ham so6 va do thi vao gidi quyét cac bai todn thuc tien.

- Nang luc todn hoc: Nang luc tu duy va 1ap ludn toan hoc; nang luc giai quyét van dé
toan hoc; nang lyc giao ti€p toan hoc; nang luc sir dung cong cy; phuong ti€n hoc toan.

BueGe 2. Thiét ké ni dung va cdu tric hoc liéu.

Trong day hoc ham sé va dd thi, GV khai thac nhlmg kinh nghiem va tri thic sén c6 cua
HS nhu: ky nang doc bang s liéu, biéu d6; Kién thirc vé tap hop va biéu dién mot tap hop; Xéc

dinh toa d6 ctia mot diém trén mat phang toa do. GV thiét ké cac hoat dong hoc tdp mang tinh
g01 mod dé hinh thanh khai niém tap xac dinh, tap gid tri cia ham s6 va khai niém d6 thi ham sd.

a) Khoi dong: HLS mé dau bang bdi canh thuc tién (bang sb lidu vé  luong dién tiéu thy
cua gia dinh An), duoc trinh bay dudi dang bang. HS nhap cau tra loi truc tiép trén HLS va nhan
phan héi tu dong, qua do kich hoat tri thirc nén va dinh hudng sang khai niém ham sé.

- Nhiém vu 1:

) GV duara tinh huéng: Ban An da ghi chép lai lugng dién tiéu thu cua gia dinh trong mot
s0 ngay cua thang. Bang dudi day cho biét dir liéu ma An da thu thap dugc nhu sau:

Ngay 1 5 9 15 | 22 | 28

Luogng dién ti€u thu (kWh) 4,2 3,8 5,1 6,0 54 3,8

Dura vao bang sb liéu trén em hiy quan sat va tra 10 cac cau hoi sau:

+ Cau 1: Viét tap hop cac ngay ma ban An da ghi lai muc tiéu thy dién.

+ Cau 2: Viét tap hop cac mirc tiéu thy dién (kWh) ma An da thu thap duoc.

+ Cau 3: Hiy cho biét gia dinh An d tiéu thy bao nhiéu kWh dién vao ngay 15?

b) Hinh thémh kién thtre: HLS tiép tuc”mi~nh hpa cho cac nhiém vu goi mé, trong d6 mdi
nhiém vu bao gom céac cau héi dinh hudéng de dan dat HS dua ra cau tra 10i.

* Hinh thanh kién thirc khai niém ham sé

Nhiém vu 2:

+ Cau 1: Trong bang ghi chép ctia An, nhitng dai lugng nao thay d6i?

— HS nhan ra c6 hai dai lugng bién thién.

+ Cau 2: V6i mbi ngay ma An ghi chép, c6 may gia tri dién tiéu thy tuong ing? C6 ngay
nao tuong Gng voi hai gia tri dién khac nhau khong?

— HS hiéu duoc khai niém ham sé: Goi mdi ngay ma An ghi chép dién 14 x, lugng dién
tiéu thu la y. Néu voi moi gia tri x thudc D, ta xac dinh dugc mot va chi mot gia tri tuong ung
y thudc tap so thuc R thi ta c6 mot ham so.

* Hinh thanh kién thirc d6 thi ciia ham s6

- Nhiém vu 3: Xét ham s6 y = f(x) dugc cho ¢ bang sau. Trong mit phing Oxy, v& tit
ca cac diém co6 toa dg (x;y) véi xe D va y= f(x)
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X -2 -1 0 1 2 3 4

f(x) 8 3 0 -1 0 3 8

Buoc 3. Sir dung Al aé phat trién hoc liéu s6.

Trong nghién ctru nay, chiing ti sir dung Al dé phat trién HLS minh hoa céc nhiém vu &
phﬁn khoi dong va hinh thanh kién thirc. Gemini 1a cong cu Al duoc lya chon trong nghién ciru
nay do c¢6 kha nang tich hop truc tiép véi cac cong cu hoc tap sd phd bién trong nha trudng nhu
PowerPoint, tao ma code nhiing vao Google Site, tao diéu kién thuén loi cho viéc trién khai HLS
trong 16p hoc. Bén canh dé, cong cu nay hd tro tao phan hdi va ciu héi goi mé dua trén san
phém hoc tap cua hoc sinh, phtt hgp v6i dinh hudng day hoc kién tao. So v&i mot sd nén tang
Al chu yéu thién vé ddi thoai van ban, Gemini thé hién uvu thé & kha nang hd tro truc quan va
tuong tac gan v6i hoat dong hoc tap cu thé. Mau prompt chung cho viéc xay dung HLS theo
TKT: “Hay gitip t6i xdy dung hoc liéu s6 trong day hoc [tén chi dé] theo dinh huomg kién tao.
Hay xdy dung cong cu mo phong tuong tac gom [nhap so luwong] cau hoi, c6 day du 3 chirc nang
“kiém tra”, “ddp an”, “lam lai”, cho phép chap nhdn céc ddp an dwoc viét khong theo thir tu
phit hop véi tinh huong [mé ta tmh huéng thuec tién] .

* Xay dung HLS minh hoa cho phan khéi déng:
- Truy cap vao Gemini theo dia chi https:/gemini.google.com/app.

- Nhap 1énh: “Hay giip t6i tao cong cu mé phong thé hién Mike dién néng tiéu thu ciia
gia dinh ban An trong mot s6 ngdy cua thang. Cac gia tri dién tiéu thu dao dong tir 3 kWh dén
6 kWh. Trén co s6 dit liéu mé phong, hay thiét ké 3 cau hoi cé day dii 3 chire nang “kiém tra”,
“dap an”, “lam lai”, cho phép chdp nhén cdc dap an dirgc viét khong theo thir tw. 3 cdu héi cé
ngi dung nhw sau: (1) Viét tdp hop cdc ngay ma ban An da ghi lai mirc tiéu thu dién; (2) Viét tdp
hop cdc mirc tiéu thu dién (kWh) ma An da thu thap duoc; (3) Cho biét gia dinh An da tiéu thu
bao nhiéu kWh dién vao ngay 15?”

Mé Phang "Mirc Tiéu Thu Dién Nang Hang Ngay"

Hinh 2. Cong cu mo phéng tir Gemini.

- GV tién hanh kiém tra va danh gia san pham do Gemini tao ra théng qua viéc truce tiép
trai nghiém cac cau hoi. Qua trinh nady nham xac dinh mirc d¢ dép tmg cua hoc liéu s6 doi voi
yéu cau da dat ra, dac biét 1a kha nang xt Iy cac phuong an tra 101 khong theo thur tu, cling nhu
co ché phan hoi va goi y khi hoc sinh tra 161 chua day du hodc chura chinh xac.

- Link trai nghiém: https://gemini.google.com/share/09cd1945¢c224

* Xay dung HLS minh hoa cho phan hinh thanh kién thirc:

-0 giai doan hinh thanh kién thire vé ham sd, do HS (jﬁ duoc tiép can va trai nghié{n n(}i
dung thong qua cac hoat dong kham pha trude d6, GV chi yéu str dung hé thong cau hoi dan dat
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nham gitup hoc sinh khai quat héa cic khai ni€ém nhu ham $0, tap xac dinh va tap gia tri.

- Xay dyng HLS cho phan hinh thanh kién thirc d6 thi ham so:

+ Tiép tuc str dung Gemini, GV dinh kém hinh anh bang gia trj cia ham s6 y = f(x) va
nhap 1énh: “Hay xdy dung mot cong cu mo phong dua trén bo s6 liéu dd cho, do”:ng thoi tich hop
hé truc toa do cho phép hoc sinh tu biéu dién cac diem twong ung. Cong cu cdn co chirc nang
“Noi chC diém”, khi dvwoc kich hoat sé tw dong lién két cdac diém da cham dé hinh thanh do thi
biéu dién moi quan hé giita cac dai luong”.

Mé Phéng D Thi Ham Sé Twong Tac

Hinh 3. M6 phéng do thi tir Gemini.

+ GV tién hanh kiém tra va danh gia hoc liéu do Gemini tao ra thong qua viéc truc tiép
trai nghi€ém céc thao tdc cham diém trén hé truc toa do, dong thoi kiém tra tinh chinh xac cua
chirc nang noi cac di€ém de hinh thanh do thi.

+ Link trai nghiém: https://gemini.google.com/share/d742be11{540

Buebe 4. Thiét ké tién trinh 16 chirc day hoc.

a) Khai dong:

* Muyc tiéu: Khoi goi sy to mo, hung thi cho HS vao dau budi hoc.

* Noi dung: nhimg thé hién trén HLS tai https://gemini.google.com/share/09c¢d1945c224
* San pham:

- Céc cau tra 161 mong doi tr HS & nhiém vu 1:

+ Cau 1: Tap hop cac ngay ma ban An da ghi lai mtrc tiéu thu dién 1a {1; 5; 9; 15; 22; 28}

+ Cau 2: Tép hop cac mic ti€u thy dién (kWh) ma An da thu thap duoc la {4,2; 3,8; 5,1;
6,0; 5,4; 3,8}

+ Cau 3: Gia dinh An da ti€u thu 6,0 kWh dién vao ngay 15.
* T6 chire thuc hién:

- GV cung cép lién két HLS va huéng dan HS céach sir dung.
- HS quan sét biéu dd va tra 10i cac cau hoi trén HLS.

b) Hinh thanh kién thtrc:

* Muc tiéu: Dua trén cac kién thie va kinh nghiém da biét, HS hinh thanh duoc khai niém
ham s0, tap xac dinh, tap gia tri, do thi ciia ham so.

* Noi dung:
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Gia s x va y 1a hai dai lugng bién thién va x nhan gié trj thudc tap s6 D.
Néu véi mdi gia tri x thudc D, ta x&c dinh dugc mot va chi mot gia tri tuong Uing y
thudc tap hop sb thyc R thi ta c6 mot ham sd.

Ta goi x labién so va y la ham so cua x.

Tap hop D duogc goi 1a tap xac dinh ctia ham $6.
Taphop T gom tit ca cac giatri y (twong ing véi x thude D) goi la tap gid tri ctia ham

Cho ham s6 y = f(x) c6 tap x4c dinh D. Trén mat phang toa &6 Oxy,dd thi (C) cua
ham sb 1a tap hop tat ca cac diém M (x;¥) voi xe D va y= f(x).

* San pham:

- Céc cau tra 1601 mong doi tr HS & nhiém vu 2:

+ Cau 1: Trong bang ghi chép cia An, cac ngay An thu thap dir liéu va luong dién tiéu
thy trong mdi ngay do 1a nhimg dai luong thay doi.

+ Cau 2: Véi mdi ngay ma An ghi chép, ¢6 1 gia tri dién tiéu thu tuong tmg. Khong co
ngdy nao tuong ung voi hai gia tri dién khac nhau.

- Nhiém vu 3: San phém cua HS thuc hién trén HLS.

* T chire thue hién:

- Nhiém vu 2: Hinh thanh kién thtrc khai niém ham s6

+ GV yéu ~céu HS quan sat biéu do tai https://gemini.google.com/share/09cd1945c224 va
dat cac cau hoi dan dat:

+ Cau 1: Trong bang ghi chép ctia An, nhitng dai lugng nao thay d6i?

+ HS suy nghf tra 10i va nhan ra c6 hai dai lvong bién thién.

+ Cau 2: V6i mbi ngay ma An ghi chép, c6 may gi tri dién tiéu thu tuong tmg? C6 ngay
nao tuong tng vai hai gia tri dién khac nhau khong?

+ HS hiéu dugc khai niém ham sd.

- Nhiém vy 3: Hinh thanh kién thtre d6 thi ham sb

~ +GVecung cép lién két HLS tai https://gemini.google.com/share/d742be 11540 va hudng
dan HS cach st dung.

+ HS tra 101 cac cau hoi va thuc hién hoat dong trén HLS.

4.3. Thyc nghiém sw pham dé kiém tra tinh kha thi ciia viéc sit dung HLS trén co sé
thuyét kién tao trong day hoc khai ni€ém ham s6 va do thi (Toan 10)

Céc két qua thuc nghiém thu dwoc nham tra 10 cho ciu hoi nghién ctru (2). Nghién ciru
dugc tién hanh theo phuong phép ban thyc nghiém v6i hai 16p hoc co trinh dg twong duong tai
truong Cao diang Ly Tu Trong, hé Trung cap T4. Trong do, 16p 25T4- QKSI (34 HS) la nhém
thuc nghiém (TN) duoc td chire day hoc véi HLS theo dinh hudng thuyét kién tao; Lop 25T4-
CCK1 (34 hoc sinh) la nhém ddi chimg (DC) dugc day hoc theo phuong phap thong thuong voi
cling ndi dung ham s va do thi (Toan 10). Ca hai nhém TN va BC déu dugc 1am kiém tra trude
va sau TN véi ndi dung giong nhau (Xem ndi dung & phu luc 1 va phu luc 2 tai
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https://byvn.net/ M8My). Diém trung binh cta hai nhom trude va sau TN duge tong hop va trinh
bay trong bang 1 (Xem bang tan so diém ki€m tra ciia HS & phu luc 3 tai https://byvn.net/M8My).

Bang 1. Mb ta diém kiém tra trwée va sau thwe nghiém ciia nhém TN va nhém PC

N Trung binh Do 1éch chuin
Truéc TN Nhom BC 34 7,6471 0,48507
Nhom TN 34 7,5882 0,55692
Sau TN Nhém BC 34 7,7353 0,61835
Nhom TN 34 8,7941 0,59183

Két qua kiém dinh (Bang 2) cho thdy dit liéu ciia cac nhom déu tuan theo phan phdi chun,
tir d6 cho phép tién hanh cac kiém dinh thong ké tiép theo nham danh gia hiéu qua ciia HLS.
Tiép theo, két qua kiém dinh Levene (Bang 3) cho thay gia tri Sig. = 0,119 > 0,05, do d6 ta chéap
nhan gia thuyét phuong sai bang nhau giita hai nhém thuc nghiém va ddi ching ¢ thoi diém
trude TN. Két qua kiém dinh t doc 1ap cho thiy t(66) = 0,464; gia tri Sig.(2-tailed) = 0,644 >
0,05 chimg t6 khong c6 su khac biét vé diém trung binh trude TN giira hai nhom. Nhur vay, két
qué nay khang dinh hai nhom HS ¢ trinh d6 ban dau twong duong, moi thay doi vé trinh d6 cua
HS sau khi can thiép déu do tac dong ciia HLS trong day hoc toan theo TKT.

Béang 2. Kiém tra phan phoi chuan di€ém so6 ctia ca hai nhom truéc va sau thuc nghiém

Kolmogorov-Smirnov Shapiro-Wilk
Bién s6 % o A .y ~ £ o A .y ~
Thongké  Bactwudo Mucynghia Thongké Bactudo Miurc ynghia

(df) (Sig.) (df) (Sig.)
bC TRUOC 0414 34 0,131 0,606 34 0,154
TN_TRUOC 0,329 34 0,253 0,714 34 0,083
bC SAU 0,313 34 0,074 0,765 34 0,412
TN _SAU 0,342 34 0,194 0,753 34 0,068

Bing 3. Két qua kiém dinh t dgc 1ap ciia hai nhém truée khi TN

Théi Giadinh Kiém Muacy Gidtrit Bactydo Mécy Chénh  Saisb

diém phuong  dinh nghia (dfy  nghia (2- léch trung chuan ciia
saibang Levene  (Sig.) tailed) binh chénh
nhau (F 1&ch
Trude TN 2,491 0,119 0,464 66 0,644  0,05882 0,12666

bé kiém tra su lfhéc biét diém trung b,inh cua I}hém TN & hai thoi diém trude va sau TN,
chung t6i tién hanh kiém dinh t theo cap. Két qua kiém dinh (Bang 4) cho t=-17,132 va gia tri
Sig.(2-tailed) = 0,000 < 0,05. Piéu nay cho thay qua trinh day hoc c¢ tich hgp HLS theo TKT
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da tao ra tac dong tich cuc dang ké dén két qua hoc tap Toan ciia HS trong nhém TN, nguoc lai
nhom PC khong c6 sy khac biét ¢ y nghia thong ké.

Bang 4. Két qua kiém dinh t theo cip ciia nhém TN va PC truéc va sau khi TN

Cip Chénhléch DPoléch Saiséchuan Giatrit  Bactwdo Mic y nghia

trungbinh  chuan clia trung (df) (2-tailed)
(Trudce - binh
Sau)
(TN_TRUOC -1,20588  0,41043  0,07039  -17,132 33 0,000
-TN_SAU)
(BC_TRUGC -,08824 028790  0,04937 -1,787 33 0,083
-DPC_SAU)

Két qua kiém dinh t doc 14p (Bang 5) so sanh diém sau TN giita nhém TN va nhém BC
cho thay su khac biét co y nghia thong ké rit cao. Kiém dinh Levene cho thdy phuong sai giita
hai nhom 1a déng nhat (F = 0,398; p = 0,530 > 0,05), do d6 gia dinh phuong sai bang nhau dugc
chap nhan. Két qua t-test cho thay t(66) =—7,213; Sig.(2-tailed) = 0,000 < 0,05. Diéu nay khing
dinh diém trung binh sau TN ctia nhém TN cao hon 10 rét so véi nhom DPC. Bén canh d6, mét
s6 bai 1am dién hinh coa HS ¢ hai nhom duoc thé hién & phu lyc 4 tai https:/byvn.net/M8My.
Nhu vay, viéc tich hgp HLS theo co sé TKT da mang lai hi€u qua hon.

Bang 5. Két qua kiém dinh t dc 1ap ciia hai nhém sau khi TN

Thoi Giadinh Kiém  Muacy Giatrit Bactwdo Micy Chénh  Saisd

diém phuong  dinh nghia (dfy  nghia (2- 1&ch trung chuén cua
saibang Levene  (Sig.) tailed) binh chénh
nhau (F) léch
Sau TN 0,398 0,530  -7,213 66 0,000 -1,05882 79

9 8.7941
8.8
8.6
8.4
8,2

x -
7.8 7,6471 7,7353 75882
7.6
7.4
6.8

Nhom BC Nhom TN

B Trudec TN ®Sau TN

Hinh 4. Biéu d6 so sanh diém trung binh truéc va sau tac déng ciia nhém TN va nhém
bC.

Bén canh viéc kiém dinh y nghia théng k&, nghién ctru con tinh toan chi s6 murc anh
hudng Cohen’s d nhdm danh gia y nghia thuc tién cua tac dong. Cohen’s d duoc sit dung theo
dé xuat ctia Cohen (1988) dé do mtrc d6 khac biét chuin hoa giira hai nhom hodc hai thoi diém,
v6i ngudng dién giai phd bién: nhé (= 0,2), trung binh (= 0,5), 16n (> 0,8). K&t qua ctia nghién
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clru ndy cho thay murc dnh hudng ciia can thiép d6i voi nhém thyc nghiém 1a rat 16n (Cohen’s
d = 2.94) khi so sanh trude va sau thuc nghiém. Pong thoi, so sanh két qua sau thuc nghiém
gitra nhom thyc nghlem va nhom dbi chimg ciing cho thay muc anh huéng 16n (Cohen’s d =
1.74). Hinh 4 cho thay sy khac biét truc quan gitra diém s6 trudc va sau tac dong ctia hai nhom.
Nhom TN thé hién mirc cai thién 16n hon dang ké so véi nhom DC, phu hop v6i chi s6 muc
anh hudng (Cohen’s d) da tinh toan, qua d6 khang dinh y nghia thyc tién ciia viée tich hop hoc
lidu s phat trién bang Al khong chi mang lai sy khac biét ¢6 ¥ nghia théng ké ma con tao ra
tac dong dang ke.

4.4. Thao luan

Két qua cho théy HLS duoc tich hop trong tién trinh day hoc da tao diéu kién rd rét cho
HS tham gia vio qua trinh tu sira sai va ty diéu chinh nhan thire trong hoc tap Toan theo TKT.
Nhiing phan hoi trén HLS khong dua ra dap an tryc tlep ma khuyén khich HS xem xét lai cac
mdi quan hé giita cac dit liéu, cach biéu dién nhimg dbi tuong toan hoc (Hwang & Tu, 2021).
Thong qua qua trinh tuong tac, HS ¢6 xu hudng chii dong diéu chinh cach suy luan, thir nghiém
lai cac phuong an va kiém tra tinh hop 1y ctia két qua, thay vi chd doi sy can thiép truc tiép tur
GV. Cac két qua quan sat 16p hoc trong nghién ciru nay c6 the dugc giai thich bang co ché tuong
tac va phan hoi tirc thoi trong HLS. Nhiing nghién ctru qudc t& gan day chi ra rang phan hoi
tuong tac khong chi cung cép thong tin ding hodc sai, ma con huong dan HS timg budc trong
qua trinh giai quyét nhiém vy, qua d6 thuc ddy qué trinh tu didu chinh nhén thirc va néng cao
hiéu suit hoc tap (Barana & cs., 2021). Pdng thoi, cac phan tich trong moi trudng s cling phu
hop v6i nghién ctru cua Hershkowtz va cong su (2024), cac tac gia cho rang phan hoi dong vai
tro 1a co hdi hoc tap, tirc 1a HS sir dung phan hdi dé kiém tra lai, didu chinh va thir lai. Diéu kién
nay da dap ung rd trong HLS ciia nghién ctru va gop phan 1y giai vi sao nhém TN dat dugc két
qué vuot troi khi phan hdi dugce thiét ké theo hudng goi mo.

5. Két luan

Nghién ctru ndy di dé xuit va trién khai quy trinh tich hop HLS duoc phat trién voi sy
hd tro ctia Al vao day hoc Toan theo dinh hudng thuyét kién tao. Két qua ban thuc nghiém
cho thdy nhém TN c6 su céi thién rd rét vé két qua hoc tap so véi nhom DC. Piéu nay cho
thdy viéc tich hop HLS vao tién trinh day hoc khong chi hé trg tryc quan hoa cac dbi twong
toan hoc ma con tao diéu kién cho HS tham gia tich cyc vao qua trinh kién tao tri thirc thong
qua trai nghiém, thir nghiém, ty xem xét va diéu chinh suy nghi. Bén canh két qua dinh lugng,
dir liéu quan st 16p hoc cho thiy HLS dong vai trd quan trong trong viée thiic ddy co ché tur
sira sai va tu diéu chinh nhan thtc ciia hoc sinh. Vai trd ciia GV dwoc chuyén tir nguoi truyén
dat tri thirc sang ngudi thiét ké moi truong hoc tap, didu phdi va hd trg qué trinh kham pha
kién thtrc cta HS, phut hop v6i tinh than cta thuyét kién tao trong day hoc Toan.

V& phuong dién tmg dung, quy trinh d& xuit c6 tiém ning nhén rong vao cac chu dé
toan hoc khac, ddc biét 1a mach kién thirc hinh hoc, nhd vao su phd bién cia cac cong cu Al
va kha nang tiép can thuén loi trén céc thiét bi. Tuy nhién, mot han ché cua nghién ctru 1a quy
md mau con tuong ddi nho, do d6 mirc d6 khai quat hoa két qua can dugce xem xét than trong.
Trong tuong lai, nghién ctru c6 thé duoc mé rong theo cac hudng: ap dung quy trinh phat trién
HLS cho cac chil dé toan hoc khéc; khao sat tic dong ctia HLS khong chi dén két qua hoc tap
ma con dén dong luc va hing tha hoc tap ctia HS, cling nhu nghién ciru sau hon vai tro cua Al
trong hd trg GV thiét ké, ca nhan hoa va danh gia qué trinh hoc tap.
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