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ABSTRACT

The development of large language models offers the potential to personalize
the leaming process; however, quantitative evidence regarding the use of this
technology as a leaming scaffold in high school chemistry education in
Vietnam remains limited. This study developed the AI-Chem system, which
integrates custom “Gems” based on the Gemini platform using the Socratic
method, to support Grade 11 chemistry review through step-by-step questions
and hints. A quasi-experimental design with a non-equivalent control group
was employed over a 12-week period involving two Grade 11 classes at Quoc

experimental study Hoc Hue Gifted High School (Thuan Hoa Ward, Hue City); the experimental
group used AI-Chem for self-study, while the control group followed
conventional study methods. Preliminary results demonstrate AI-Chem’s
potential to support review and personalize feedback in Grade 11 chemistry
instruction. However, due to the small sample size, the non-equivalence of
the groups, and certain uncontrolled confounding factors, the results are
insufficient to establish a causal relationship. Consequently, future research
should expand the sample size, improve the control of confounding variables,
and analyze interaction data to better evaluate the effectiveness of the Socratic
approach.

1. Mé déu

Theo Chuong trinh gido duc phé théng 2018, “ning luc tw chi va tu hoc” 1a mét trong nhiing ning luc ct 16i,
doi hoi ngudi hoc tw xéc dinh muc tiéu, 1ap ké hoach va diéu chinh phwong phap hoc tép phu hop (B6 GD-DT, 2018).
C4 nhén héa hoc tap huéng dén viéc dép 0 g su khac biét vé ddc diém va nhu cAu hoc tap cua timg HS thay vi ap
dung mét cach thirc hoc tAp ddng nhét cho tit ca ngudi hoc (Wang va cong su, 2024). Sy phat trién cia cic md hinh
ngdn ngir lon (Large Language Model - LLM) nhu ChatGPT, Gemini,. .. m& ra kha ning ang, dung Al & hd tro va
ca nhan hoa qua trinh hoc tdp. Trong nghién ciru nay, Al-Chem dugc xéy dung nhw mot hé thong hd tro 6n tip Hoa
hoc 11, tich hgp céc Gem - nhiing tro i Al duoc tiy chinh trén nén tang Gemini - dugc thiét ké theo phuong phdp
Socratlc , trong do Al khéng cung cap truc tiép dép an ma sir dung chubdi cau hoi goi mo, truy vén va phéan hoi dé
huémg dan HS timg budc phan tich van dé, tu phat hién sai sot va diéu chinh cach hiéu. Hé théng dugc thiét ké theo
dinh hudng “gian gido hoc tap”, dua trén quan diém vé “ving phat trién gin nhat” cia Vygotsky (1978), trong do
HS dugc ho trg thong qua cac ciu hoi va goi y timg butce phi hop véi qua trinh giai quyét nhiém vu hoc tap. Nhiéu
phén tich tong hop ghi nhan hiéu tmg tich cuc & mirc trung binh dén 16m ciia LLM va céc hé thong hd tro on tap ddi
v két qua hoc tap (Wu va cong s, 2026; Wang va cong su, 2024; Ma va cong su, 2014). Tuy nhién, cac tong quan
ndy bao quat nhiéu bdi canh, mén hoc va thiét ké nghién ciru khac nhau nén két qua chii yéu cho thdy tiém ning
chung cia cc cong nghé trong hé tro hoc tép.

6] cap do can thlep cu thé hon, ki thuat tao 1énh (prompt engineering) theo phuo*ng phép Socratic - dinh hudng
Al dit can hoi dan dat thay vi cung cap ngay dap 4n - dugc xem la mot cach thie dé LLM déng vai tro hd tro hoc
tap thay vi chi cung cAp 1oi giai va dugc ghi nhén c6 lién hé véi viée cai thién hiéu qua giai quyét van dé ciing nhu
¢d nhan héa phan hdi & nhiéu bac hoc (Cain, 2024; Qian, 2025; Zhou va cong su, 2025; Malik va cong su, 2025;
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Sharma va céng su, 2025). Trong linh vuec Héa hoc, mot sb nghién ciru ban thue nghiém (TN) va khao g tuon
quan ghi nhan viéc sir dung ChatGPT c6 dinh huéng c6 thé g6p phén cai thién himg thd, tu duy phan bign va két qug
hoc tdp (Babalola va cong su, 2024; Alneyadi va Wardat, 2023; Ng va cong su, 2024). Tuy nhién, taj Vigt N
phén 16n bing chu'ng néu trén dén tir bic dai hoc hoiic day hoc cac mon Toan, Khoa hoc tw nhién & phd ) thdng; nghign
ctru dinh Iuong vé viéc st dung LLM lam gian gido hoc tip trong day hoc mén Hoéa hoc con han ché. C4c cdng b
gin day chu yéu tip trung véo nhén thirc va kha nang str dung ChatGPT & dai hoc (Maheshwari, 2024; ; Nguyen va
va cong su, 2024). Trong bai bao nay, ching t6i thiét ké hé théng AI-Chem theo nguyén tic gian gido Socratic va
dénh gia tac dong cua hé théng dén két qua hoc tap va trai nghiém 6n tdp cua HS 16p 11. Bai bdo tp trung tra |5 hai
cau hoi: (1) Viéc img dung LLM nhu mét gian gido hoc tip (théng qua prompt engineering theo phuong phap
Socratic) c6 cai thién két qua hoc tap mdn Hoa hoc 11 cua nhém TN so voi nhom d6i chimg (DC) & thei chem ket
thuc can thiép sau khi kxem sodt sy khac biét vé diém nén (diém trung binh (PTB) & Hoc ki 1) hay khong? @) HS
danh gia nhu thé nao vé trai nghiém sir dung, tinh c4 nhan héa va dong luc hoc tap khi tuong tic véi he théng
Al-Chem?

2. Phuong phap nghién ciru

2.1. Co 56 thiét ké can thi iép

Thiét ké hé thong Al-Chem dua trén Ii thuyét gian giéo hoc tap, két hop bén khung li thuyét bd tro: tai nhén thire
ciia Sweller (1988) lam co s¢ cho viéc chia nhé kién thirc thanh céc goi y tang dan do kho; phan hi hoc tap cia
Hattie va Timperley (2007) 1am co sO cho vigc giai thich nguyén nhén sai; tu diéu chinh hoc tdp clia Zimmerman
(2002) va tur quyét dinh cua Deci va Ryan (2000) lam co s¢ cho fuong tac tic thoi, ca nhén hoa nham dép ( tmg nhy
cu vé nang luc va quyén tu chi. Bén khung nay dugc sir dung dé thiét ké can thiép va dién giai két qua; nghién ey
khong do truc tiép tai nhan thirc, ty diéu chinh hay tr quyét dinh nén céc co ché nay chura duoc kiém dinh.

Dé bd sung co so thue tidn cho viéc thiét ké can thiép, nhom nghién ctru khéo sat nhu cdu ciia toan bo HS thude
hai 16p tham gia nghién ctu (N = 67) bang phiéu hoi truc tuyén ngay trude khi bit diu can thiép. HS tham gia khao
sat tw nguyén va an danh; phiéu hoi gdm céc cau hoi hra chon va thang do Likert 5 mirc vé thoi luong tu hoc, rao
can khi tw hoc, théi quen sit dung cong cu Al va ki vong déi véi hé théng hd tro. Dir liéu duoc xir Ii bang thng ke
mb ta.

2.2. Thiét kénghien cuu

Nghién citru sir dung thiét ké ban TN v6i nthém DC Kkhong trong duong, duoc trién khai trén hai 1op nguyén ven.
Két qua hoc tdp cua hai nhom duge so sénh tai thoi diém két thiic can thiép, dong thoi DTB Hoc ki 1 duge sir dung
lam diém nén dé kiém soat su khac biét ban dau gitra hai nhom. Do HS khong dugc phén ngau nhién vao hai nhém,
thiét k& ban TN v6i céc nhém nguyén ven tiém an mét sb nguy co dbi v0i gia tri ndi tai cuia nghién ciru (Shadish va
cdng su, 2002), nhu su khac biét vé ban chuyén, dinh hwémg lura chon t6 hop xét tuyén dai hoc, chénh léch diém nén,
hiéu img I6p va hiéu ung moi la. Trong do, su khéc biét vé dlem nén giira hai nhom duoc kiém soat mot phén bing
ANCOVA; céc yéu t6 nhidu con lai chua digce kiém sodt truc tiép va dugc xem xét khi dién giai két qua nghién ci.
2.3. Péi twong vd béi canh nghién civu

TN dugc tién hanh trén HS khéi 11 tai Truomg THPT Chuyén Qudc Hoc Hué trong hoc ki II ndm hoe
2025-2026, theo SGK Hoéa hoc 11 (b Chén troi Sang tao), voi 6 chuong trong tm: Can bang héa hoc; Nitrogen -
sulfur; Pai cvong héa hoc hitu co; Hydrocarbon; Dan xuét halogen - alcohol - phenol; Hop chét carbony! - carboxylic
acid. Nhém TN la lop 11/6 (ban Anh 2, Phap, Nhat; N = 32), sir dung AI-Chem khi tir hoc; nhém DC Ia lop 11/3
(ban Li 1, Str, Pia; N = 35), hoc theo cach truyén thong Mot HS thugc nhom TN vang & danh gia thuomg xuyén
(PGTX) 1dn 2 nén céc phén tich tai thoi diém nay sir dung N =31; day cling la s6 HS tham gia khao sét trai nghiém.
Hai 16p do cling mdt GV Hoéa hoc phy tréch, hoc theo ciing phén phéi chuong trinh va thoi lugng chinh khoa; hai
bai DPGTX sir dung chung dé, d4p 4n - biéu diém va quy trinh chdm, qua d6 gop phan kiém sodt anh hudng cia yéu
t6 GV va cong cu danh gia. Khoang 20% HS nhém TN c6 dinh huéng lwa chon t6 hop xét tuyén dai hoc ¢6 mon
Hoa hoc (khbi A, B), so voi khoang 10% ¢ nhom DC. Su khéc biét niy c6 thé anh hudng dén dong luc hoc tdp doc
1ap v6i tac dong ciia hé théng Al-Chem va dugc xem xét trong phin han ché nghién ciru.

2.4. Cong cy do lwong

Két qua hoc tap duge do bang DTB Hoc ki 1 - mbc do duy nhit hoan toan trudc can thiép do AI-Chem dugc kich
hoat ngay tir tudn 1 véi diém PGTX lan 1 (giira can thiép, sau khoang 5 tun str dung AI-Chem) va 14n 2 (két thuc
can thiép), theo thang diém 10 hién hanh. Trai nghiém va nhén thirc cia HS v hé thong Al-Chem dugc do bang
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pang hoi Likert 5 mirc, gdm 12 tidu chi thudc bon phuong dién: trai nghiém ki thudt, tinh c4 nhan héa, hiu qua hoc
tap va thai dd - dong luc. PG tin cfly ndi tai cia thang do dugc kiém dinh bang hé sb Cronbach’s Alpha.
2.5. Quy trinh can thiép sw pham

Can thiép su pham duoc trién khai qua ba buac: (1) Thiét ké tién trinh day hoc va thiét k& hoc liéu sé: prompt
engineering duoc sir dung dé thlEt lap kich ban su pham cho céc “gia sur 40”, dinh huéng LLM thyc hién vai trd gian
gido hoc tép thay vi chi cung cép thong tin hogc 161 giai. Nhom nghién ciru sir dung tinh ‘nang Al ty chinh (Gem)
ctia Google; moi Gem dugc cung cap sach gido khoa Hoa hoc 11 cung céc dé va chuyén dé on tap da qua kiém duyét
Jam ngudn t3i liéu tham chidu nham han ché nguy co cung cép thong tin sai léch; (2) T chirc hoat déng TN: Mbi
truomg tur hoc duoc xdy dung trén Google Sites voi tén mién AI-Chem (chem.aii.edu.vn), thugc hé sinh thai Google
Workspace for Education do S& GD-DT cung cép. Giao dién gom sdu “tram 6n tdp”, twong img voi sdu chuong
trong tim, mbi tram tich hop mot Gem chuyén biét tuong img voi mét chuong. Ngoai sau Gem chuyén dé, hé théng
con c6 mot Gem tong “On tdp Hoa hoc 117, dugce str dung trong giai doan 6n tép tich hop cudi can thiép. HS dang
nhap bang email dé 6n tap ngoai gior 1én lop. Lich sir hoi thoai duoc luu trén i khoan do nha trudng quan li; chi
nhém nghién ctiru va GV bd mén duge truy cp. Dir liéu nghién ctru dugc trich xuét va 4n danh hoa ngay sau khi két
thiic can thiép, sau d6 dugc xoa sau khi cong bd két qua; (3) Klem tra, dénh gi4 va diéu chinh: GV theo d&i qué trinh
st dung hé thong, kiém tra két qua va thyc hién cac didu chinh cn thiét trong qu4 trinh can thiép.
2.6. Thiét ké ciiu Ignh (prompt) cho AI-Chem

Kich ban hé théng ctia AI-Chem duoc thiét ké theo phuong phép Socratic va g101 han trong pham vi Chuong
trinh Héa hoc 11 (b§ Chén trdi Sang tao), véi 4 nguyén tic cbt 16i: (1) Khong cung cap dap an, cong thic hodc loi
giai hoan chinh ngay trong 1én tuong tac d4u tién; (2) Chan doan truéc - yéu cau HS trinh bay céch hiéu hodc huéng
giai quyét hién tai truéc khi dua ra g0i ¥; (3) Khi HS tra 11 sai, chi ra diém chua phit hop trong 14p luén thay vi chi
thong bdo “sai”; (4) M&i luot twong tac chi dua ra mét goi y hodc ciu héi dinh hudng va chi tang mic d6 kho khi
HS tré 16 ding cAu hoi trude do. Ngoai bén nguyén tic trén, kich Jban con gidi han pham vi phan hdi ctia AI-Chem
trong ndi dung Hoa hoc 11 theo bd sach Chén trdi Séng tao; yéu ciu hé théng tir chdi tra 101 céc cdu hoi ngoai pham
vi ndy va sir dung danh phap, thuat ngi héa hoc theo khuyén nghi cta Lién minh Quéc té v& Hoa hoc thuin thy va
Ung dung (International Union of Pure and Applied Chemistry - [IUPAC). Nguyén van kich ban hé thong (system
prompt) dugc nap cho méi Gem va kich ban ctia bay Gem (xem hinh 1).
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Hinh 1. Minh hoa kich ban hé thong cho méi Gem va hé thong Gem (Nguén: Tdc gid)

2.7, Xu I 50 ligu

S6 liéu duoc xir 1i bang cac phuong phap théng ké sau: (1) ANOVA mot yéu t dugc sir dung de so sanh DTB
gilta nhom TN va nhém DC tai timg thoi diém dénh gi4; voi hai nhom, két qua ctia ANOVA mot yéu t6 tuong duong
vé mét toan hoc véi kiém dinh t hai mau déc lap; (2) ANOVA do lap dugc sir dung dé phan tich sy bién thién diém
s6 ciia nhém TN qua ba thoi diém: dlem nén Hoc ki 1, PGTX1 va DGTX2, trén dit liéu ghép clia 31 HS ¢6 day du
két qua & ca ba thoi diém. Gia dinh cAu tinh dugc kiém tra bang kiém dinh Mauchly; néu gia dinh nay bi vi pham,
hiéu chinh Greenhouse-Geisser duoc sir dung.
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Ty

Kich thude hiéu tmg (Cohen’s d) va d6 léch chuin (PLC) cia hai nhom dugc tinh tryc tiép tir dir lidu didm < s6
cua timg HS (xem bang 2a). Do hai nhom c6 khéc biét c6 y nghia thong ké vé diém nén Hoc ki 1, nghién ciru thye
hién thém phén tich hiép phuong sai (ANCOVA) d6i voi diém bGTX 14n 2, v6i DTB Hoc ki 1 1am bién hiép phuong
sai, sau khi kiém tra cac gia dinh vé tuyén tinh, ddng nhét hé sb hdi quy va ddng nhét phuong sai.

2.8. Tién trinh trién khai

Can thiép duoc trién khai trong 12 tuan cua hoc ki I nam hoc 2025-2026 (03/02 26/4/2026) V&i mdi m dun,
quy trinh 1ap lai theo ba bude: GV kich hoat Gem tuong img ngay khi bt dau ndi dung méi de HS nhém TN ty 6
tap tai nha; GV theo dai bao céo truy vén dé phat hién Io héng kién thic pho bién; truéc moi bai DGTX, GV tinh
chinh lai kich ban Gem lién quan. Qué trinh can thiép gbm ba giai doan: Giai doan 1 (tuén 1-5, thdi gian tir 03/07-
08/3/2026) khéi dong hé théng, kich hoat Gem 1-4 cho céc chuong Cén bang héa hoc, Nitrogen - sulfur, Dai cuong
héa hoc hifu co va Hydrocarbon. Giai doan 2 (tudn 6-10, thoi gian tir 10/3-02/4/2026) thuc hién DGTX1 dong tho
cho hai nhém: nhém TN d st dung AI-Chem khoang 5 tuan va kich hoat Gem 5-6 cho hai chuong “DAn xuét
halogen - alcohol - phenol” va “Hop chét carbonyl - carboxylic acid”. Giai doan 3 (tuan 11-12, thoi gian tir 06/4-
26/4/2026) 6n tap tich hop véi Gem “On tép Hoa hoe 117, thue hiégn PGTX2 va khao sat Likert.

Viéc tinh chinh cac Gem trong qua trinh can thiép tip trung vao ba néi dung chinh: han ché cung cdp sin phuo'ng
trinh hoa hoc dé cén bang, tang cudng hé tro nhén dién va khéc phuc nhdm I4n vé nhém chirc chinh; m& rong hé
thong gian gido theo nhiéu budc dbi véi cac bai toan tong hop hitu co.

3. Két qua nghién ciru
3.1. Trii nghigm va ddnh gid ciia hoc sinh ddi véi h¢ rho'ngAI Chem

Khao sat sau 12 tuén trai nghiém AI-Chem trén nhém TN bang thang do Likert 5 mirc cho thiy, danh gia tich
cuc & ca bén phuong dién (xem bang 1), v6i PTB cac tiéu chi ddu trén 4,3/5,0. Hé sb alpha toan thang do (12 tiéu
chi) dat 0,904 (¢ mirc “Rét t6t”); bén tiéu thang thanh phén dat 1an luot 0,806 (Trai nghiém ki thudt), 0,798 (Tinh c4
nhén hoa), 0,836 (Hi€u qua hoc tap) va 0,854 (Thai do, dong luc) - tit ca déu trong khoang 0,798-0,854, dat ngudng
“tot” tro 1én theo quy udce phé bién (Cronbach’s Alpha > 0,70). Két qua nay cho thdy thang do c6 do nhit quén noi
tai t6t trong mAu nghién ciru.

Bdng 1. Danh gid ciia HS vé hé thong AI-Chem theo bon phuong dién (3 tiéu chilphieong dién; N = 31)

Ti 1¢ % dong
Phrong dién Cac tiéu chi khao sat thanh phan (ki)(;[é]jg) (kl?:;g) ¥ va rit déng
¥ (khodng)

D& truy cap va sir dung trén website; toc do
phan hoi nhanh; giao dién thén thién, cAu hoi | 4,34-4,74 0,51-0,75 83,8-96,7
0 rang
Céau hoi pht hgp véi nang luc hién tai; khi
tra 1o sai, AT gii thich va goi y dé hiéu; do | 4,524.87 | 0,34-0,68 87,1-100
kho tang din, khong nham chén
Hiéu r6 hon khai niém khé (can bang, hiru
co); phét hién 16 hong kién thirc chua biét; tr | 4.484,71 | 0,53-0,68 87,1-96,7
tin hon khi lam bai kiém tra.
Hoc vo1 Al Gems tha vi hon lam bai trén
4. Thai d6, dong | gidy/PDF; chu dong danh nhiéu thoi gian ty
luc (0 =0,854) | hoc hon; sé tiép tuc sirdung va gidi thiéu cho
ban bé

Céc két qua nay phu hop véi dinh hudng thiét ké dwa trén khung i thuyét & muc 2.1: nhém “hiéu qué hoc tap”
(DTB tir 4,48-4,71) phtt hop vai li thuyét phan hdi cia Hattie va Timperley (2007); nhom “Thi d6, dong luc” (PTB
tir 4,55-4,83) phan anh 1i thuyét tw quyét cila Deci va Ryan (2000); viéc 90,3% HS tu béo cdo danh nhiéu thoi gian
tu hoc hon Ia phit hop véi dinh huong thiét ké theo huong tur diéu chinh hoc tip cta Zimmerman (2002), song day
la dit liéu tw bao cdo nén chua phai bang chimg tryc tiép vé nang luc tur diéu chinh. Cn luu y toan bd b liéu & bang
1 1a tu bao cdo, nén phan anh cam nhén cua HS cer khong xac nhdn mirc d§ tudn thi kich ban Socratic.
3.2. Ghi nhin cida gido vién trong qud trinh tnen khai AI-Chem

Qua trinh v4n hanh AT-Chem cho thiy mét s6 vén dé lién quan dén hoat dong hoc tép cta HS, duge GV ghi nhan
qua nhét ki day hoc. C4c ghi nhin ndy mang tinh thuc hanh, chua phai dit liéu dinh tinh dugc thu thap va phén tich

1. Trai nghiém ki
thuét (a = 0,806)

2. Canhén hoa
(a=0,798)

3. Hiéu qua hoc
tap (a=0,836)

4,55-4,83 0,45-0,62 90,3-96,7
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theo mot quy trinh co cAu tric. Nhimg 16i sai durge ghi nhan tip trung chi yeu ¢ hai ngi dung: Hydrocarbon (danh )
mach chinh, xéc dinh ddng phan phén biét phan mg thé va phan img cong) va Cén bang hoa hoc (van dung nguyén
Ii Le Chatelier d& du doan chidu chuyén dich cén bang). Céc 16i nay la can cir thuc tién dé GV diéu chinh va tinh
chinh cac Gem trong qua trinh can thiép. Bén canh do, viéc mot so HS ¢6 xu huong dua nguyén dé bai va yéu cu
Al cung cap dap an cho thay su cAn thiét coa nguyén tic “chan doan truéc”, theo d6 Gem yéu cu HS trinh bay cach
hiéu hodc huong giai quyet trurére khi dua ra goi v.
3.3. Hiéu qud doi voi két qua hoc tip

O thoi diém nén (Hoc ki 1), nhom PC c6 BTB cao hon nhém TN (8,34 so voi 7,66; F = 8310;
p = 0,0053). Pay la s6 liu duy nhét duoc thu thép hoan toan truéc can thiép va duoc st dung trong phén tich
ANCOVA. Tai DGTX1, DTB cua hai nhém gan nhur tuong duong (7,46 va 7,45; F = 0,001; p = 0.976). Tuy nhién,
theo tién trinh trién khai & muc 2.8, AI-Chem d duoc dua vao sir dung tir tuén dau tién, trong khi PGTX1 duoc thyc
hién trong khoang tuin 6-10. Vi vay, DGTX lan 1 khéng duoc xem 1a phép do trude can thiép va su thu hep chénh
1éch diém gifra hai nhém chi duoc xem xét & mirc d6 mé ti. Hién tuong nay c6 thé lién quan dén nhiéu yéu t6, nhu
viéc nhém TN da s dung AI-Chem trude DGTX 1, pham vi kién thitc ciia PGTX1 hep hon so véi DTB Hoc ki 1;
tuy nhién, nghién ctu hién tai chua di co s¢ dé x4c dinh mirc do déng gop cia img yéu 6 (xem bang 2a, 2b).

Bang 2a. So sdnh lién nhém (ANOVA mét yéu t6, hai nhom doc lap) tai timg thoi diém

PTB
" N@®C PTB , pose
Thei diem /TN) ({;Ié?) ®LC) TN F (df) p Cohen’s d Két ludn
DGTX lan 1 7,46 745 0,001 ~ T
(aiifa. can thip) 35/32 (1.44) (133) (1.65) 0,976 0,01 Khoéng khéc biét
DGTX l4n 2 8,13 8,82 4,467 od Khac biét co y nghia
Gaucanthigp) | 31| sy | avs | aeny [P %2 | mic trung binh)
Bang 2b. Bién thién diém sé noi nhom TN qua ba giai doan
(ANOVA do ldp trén dit lidu ghép theo timg HS, N = 31)
Giai doan (16p TN) N PTB PLC Fan: p-dolyps
giai doan
Neén tang (PTB Hoc ki 1), trude can thiép 31 7 0,94 F(2, 60) = 17,358;
Giita can thiép (PGTX1) 31 7,53 1,25 p <0,001;
Sau can thigép (PGTX2) 31 8,82 1,05 n°p = 0,367

Phén tich DTB Hoc ki 1 lam bién hiép phuong sai cho thy, khac biét gifra hai nhom ¢ PGTX2 van c6 y nghia
théng k& va 16 hon so vdi so sénh thé: F(1, 63)=9, 359; p = 0,003; w’p = 0,129; DTB hiéu chinh ctia nhém TN la
8,99 so v6i 7,98 ctia nhém DC. Gia dinh ddng nhét hé s6 hdi quy gitia hai nhom dwoc kiém tra va khong bi vi pham
(F(1, 62) = 3,493; p = 0,066).

Piém ciia nhém TN bién thién co y nghia théng ké qua ba giai doan: 7,71 (diém nén Hoc ki 1), 7,53 (bGTXI,
gifra can thiép) va 8,82 (PGTX2), voiF(2, 60) = 17,358; p < 0,001; n°p = 0,367 (xem bang 2b); kiém dinh Mauchly
W=10,985; p=0,808 nén gia dinh ciu tinh duoc dap (mg. So sanh hau kiém c6 hiéu chinh Bonferroni cho théy, mic
tang t4p trung o giai doan cudi: diém gén nhu khéng ddi tir Hoc ki 1 dén DGTX1 (p= 1,000), nhung tang 1,29 diém
tr DGTX1 dén DGTX2 (1(30) = 5,154; p < 0,001). Tuy nhién, nhém PC cling tién bd trong cling khoang thoi gian
(ting O 67 diém; t(34) = 3,079; p = 0,004), nén mrc tang n6i nhém khéng dugc quy hoan toan cho Al-Chem; can cir
chinh van la so sanh lién nhom ¢ DGTXZ, noi khac biét c6 y nghia thong ké véi kich thude hiéu {mg trung binh
(d=0,52; xem bang 2a) va vén gift nguyén sau khi kiém soat diém nén bdng ANCOVA. PLC ctia nhém TN giam
tlr 1,25 xubng 1,05, nhung déy la quan sat m6 ta chura dugc kiém dinh.

Xét theo mirc diém, tai PGTX1 (giira can thiép), co 3/32 HS (9,4%) nhém TN dat dudi 5 diém; d DGTX2 khong
con HS nao & mirc nay (0/31), trong khi nhém DC vén con 2/35 HS (5, 7%). Ti1¢ HS dattir 8 dlem trdr 1€n & BGTXZ
ciing cao hon ¢ nhom TN (26/31; chiém 83,9%) so v&i nhém PC (25/35; chiém 71 A%). Do sb truomg hop rét nho
va céc thay déi vé phan loai chua dugc kiém dinh théng ké, day chi 1a xu huéng mé ta, chua cho phép quy két nhan
qua cho hé théng Al-Chem. Qua trinh TN ciing ghi nhan riii ro vé “ao gidc AI” khi md hinh d6i lic nhém 1an & danh
phép phire tap cimg d6 tré duomg truyén. Ao gidc Al duoc xem 1 hé qua cu tric ctia cach LLM sinh vin ban, dé
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xay ra voi thudt ngi chuyén nganh hep nhu danh phap héa hoc (Danyaro va cong sw, 2025); vi vy AT la cong cy bd
tro, doi hoi ki nang kiém chimg chéo tir ca nguoi day va ngudi hoc.
3.4. Mt 56 ddnh gid chung

Nhin chung, két qua nghlen clru cua bai bao cho thay, nhom sir dung Al-Chem c6 su cai thién vé két qua hoc tip
va HS co phan hdi tich cuc d01 v01 qua trmh tuong tac voi hé thong Chiéu huémg cai thién Kkét qua hoc tip phu hop
vOi mdt s6 bang ching qudc té gan day vé viéc img dung Al trong gido duc. Nghién ciru ban TN cua Alneyadi va
Wardat (2023) trén HS 16p 11 mén Vit Ii tai UAE ghi nhén tic dong tich cuc cua cdng cu Al dbi voi kée qua hoe
tap; phan tich tong hop 35 nghién ciru TN cila Wu va cong su (2026), v6i tong ¢ mau 4 193 nguoi hoc, cung cho
thdy hiéu qua tich cuc (g = 0,670), trong do hi€u tmg I6n hon & bac trung hoc. Nghién ciru ciia Babalola va cong sy
(2024) vé& sinh vién hoc Hoa hoc hiru co sir dung thiét ke khao sat tuong quan nén két qua khéng cho phep suy luin
quan hé nhan qua. Do céc nghién ciru trén khéc nhau v& mén hoc, cip hoc va loai cong cu Al su tuong déng nay chi
cho thiy két qua cua nghlen ctru hién tai phit hop voi xu huéng chung duge ghi nhan trong cac nghién ciru truge,
chua di co so dé khai quét vé higu qua cua gian gido Socratic trong day hoc Hoa hoc 11.

Bén canh két qua hoc tap, phan hdi ciia HS cho thiy mirc dd chap nhén tich cuc ddi voi AI-Chem, trong d6 100%
HS dong y rang khi tra 1oi sai, Al dua ra giai thich va goi ) dé hiéu. Tuy nhién, day la dir lidu ty bao cdo, phén 4nh
cam nhén cua HS chir chwa phai bang chimg khéch quan ve mirc d6 cac Gem tudn thi kich ban Socratic. Déng thei,
két qua vé diém sb can duoc dién giai than trong do c¢& mau con nho (N 66), mirc y nghia thong ké quan sat duge
kha gén ngudng (p=0,038), hai nhém khong twong duong vé diém nén Hoc ki 1 va duoc hinh thanh tir hai 16p thugc
céc ban hoc khac nhau. Méac da ANCOVA di dugc sur dung dé klem soét su khac biét vé diém nén, phuong phép
niy khong loai trir dugc anh hudng cua cac yeu to nhiéu khac gén véi dac diém 16p hoc va ngudi hoc. Vi véy, céc
két qua hién tai cung cép bang chimg ban dau vé tiém nang ciia AI-Chem trong h trg 6 ontap Hoahoc 11, nhung can
dwoc kiém chimg trén mAu I6n hon va véi thiét ké nghién ciru c6 kha nang kiémn soat tot hon céc yeu t6 nhiéu.

4. Két ludn va binh luin

Bai béo da xdy dung va trién khai AI-Chem nhu mét hé théng hé tro on tap Hoa hoc 11, trong d6 céc Gem duge
cAu hinh trén nén tang Gemini theo phuong phap Socratic nham cung cép phan hdi va goi ¥ timg budc cho HS. Két
qua nghién ciru cho thay, nhom TN c6 su cai thién vé két qua hoc tép trong qua trinh can thiép; sau khi kiém soét
diém nén Hoc ki 1 bang ANCOVA, diém PGTX2 ciia nhém TN cao hon nhém PC véi sy khéc biét c6 y nghia
théng ké. Phan hdi ciia HS ciing cho thdy miic do chap nhén tich cuc dm v6i Al-Chem, dac biét & kha nang cung cép
giai thich va goi y khi HS gap kho khan. Nhiing két qua ndy cung cap bang chimg budc dAu vé tiém ning cia Al
Chem trong hé trg 6n tip va ca nhén héa phan hdi trong day hoc Héa hoc 11. Tuy nhién, do nghién ctu khong c6
nhém PC sir dung LLM v6i céu lénh théng thudmg, chua thé xéc dinh riéng tac dong ciia kich ban Socratic dbi véi
két qua thu duoc.

Tuy nhién, bai bdo con mét s6 han ché. C& méau con nho va duge thuc hién tai mdt truong THPT chuyén nén kha
nang khai quat hoa chua cao; hai nhom dugc hinh thanh tir cac 1op nguyén ven, khéng twong duong vé diém nén va
c0 su khac biét vétilé HS dinh huong lua chon t6 hop xét tuyén dai hoc co mén Hoéa hoc. ANCOVA giip kiém sodt
su khéc bigt vé diém nén nhung khéng loai trir duogc hiéu tmg 16p va cac yéu t6 nhiu khong quan sat dugc. Bén
canh do, PGTX1 duge thue hién sau kh1 Al-Chem da duoc dua vao sur dyng nén nghién ciru khéng phai la thiét ké
tién kiém - hau kiém ddy di; dir liéu vé trai nghiém cta HS chii yéu la tur bdo céo; mirc d6 tuan thi kich ban Socratic
cua cac Gem chua dugc kiém chimg bang phén tich c6 hé thong dit liéu hoi thoal hiéu ing méi la va su khac biét
vé thoi luong 6n tap glu'a hai nhom ciing chua duge kiém soat. Vi vay, két qua hién tai chua da co SO dé khang dinh
quan hé nhén qua giira viéc sir dung Al-Chem va sur cai thién két qua hoc tap. Cac nghién ciru tiép theo can m& rong
quy md méu trén nhiu lop va nhiéu truong THPT, bao gém ca truong khong chuyen tang cuong kiém soat cac yéu
t6 nhidu thong qua tlnet ké TN chat ché hon va phan nhém ngau nhién & timg cap hoc hodc 16p hoc khi diéu kién
cho phép. Pdng thoi, cén thu thap dit lidu theo thoi glan va dit liéu twong tac dé phén tich qua trinh hoc tap cia HS;
phén tich lich sir hi thoai theo rubric nhim danh gia mirc d6 cdc Gem tuan thii kich ban Socratic va ghi nhén thoi
lugng tu hoc thuc té; so sanh truc tiép cac chién luge thit k& c4u 1énh khéc nhau dé xac dinh r& hon déng gop cla
kich ban Socratic di véi higu qua cia AI-Chem.

Tuyén bo vé vai tro cia cic tic gid: Lé Thi Thity Phuong: Lén y tudng nghién ciru, thiét ké va xdy dung nén Iang

AI-Chem trén Google Sites. Ho Thi Bao Chdu: Lén y twong nghién ciu, trién khai thuc nghiém sw pham, xir Ii 50
liéu thong ké. Pham Ngoc Son: Khdo sdt thuc trang trude can thiép, xir li s0 } liéu thong ké. P6 Thi Ngoc Loan: To ong
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quan tai liéu va xdy dung khung li thuyét. Diing Thi Thudn An: Trién khai thiec nghiem, thiét ké cong cu do heomg,
gidm sdf, diéu ph01 chung va viét chinh ban thao. Tat cd tdc gid cimg phdn tich, dién gidi két qua, chinh sira va phé
duyét ban thao cuoi ciing.

Tuyén b vé GenAl va Quyén tac gia: Cdc mo hinh ngon ngv Iém duoc sir dung v6i hai vai tré tdch biét: (1) Poi
twomg nghién ciru: Gemini dwoc cdu hinh thanh “gia su do’ " (Gems). @ hoc sinh tuong tdc dudi su kiém sodit ciia
kich ban su pham; (2) Cong cu hé tro nghién ciru: Sir dung Gemini dé h6 tro tong hop tai liéu tham khdo, ldp dan ¥
va viét ma nguon phan tich dit licu. Cdc tde gia dd xdc minh dée ldp toan bé cde thong tin do Al tao ra va chiu tréch
nhi¢m hoan roan Vé tinh trung thuc, dao ditc khoa hoc va két ludn ciia cong trinh.

Tuyén bb vé xung dét lgi ich: Cdc tdc gid tuyén bé khong co xung dot loi ich.

Thong tin tai trg: Nghién ciru nay duoc tai tro boi Trieong Pai hoc Sir pham - Dai hoc Hué trong nhzem v ma s6
NCTB-T.26-XH.503.01.

Loi cam om: Nhom tdc gia cam on Ban Gidm hiéu, To 6 chuyén mon Hoa hoc va hoc sinh Truong THPT Chuyén
Quoc Hoc Hué, phzmng Thudn Hoa, thanh pho Hué da hé tro, dong hanh thue hién cde ndi dung thiee nghiém cia
nghién cieu nay; cam on si tai tro cua Truong Dai hoc Sw pham - Pai hoc Hué trong nhiém vu md so s NCTB-T.26-
XH.503.01.
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