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ABSTRACT

Modern mathematics education requires the timely diagnosis of students’
systematic errors and misconceptions. This study designs and evaluates the
effectiveness of a Multi-Agent System operating within a human-in-the-loop
framework, focusing on three core functions: (1) in-depth analysis of error
data; (2) automated generation of analogous learning content to reinforce
conceptual understanding; and (3) provision of adaptive feedback tailored to
individual learning needs. The research employs a Design-Based Research
(DBR) approach to develop an integrated framework that combines principles
of mathematics didactics with Generative Al technologies. The findings
contribute a feasible theoretical framework and a practical fool to support

teachers’ timely instructional interventions, thereby enhancing personalized
learning outcomes and confributing to the digital transformation of
mathematics education.

1. Mg dau

Tri tué nhan tao (Artificial Intelligence - AT) bit ngudn tir muc tiéu md phong céc qua trinh nhan thirc va ra quyét
dinh cua con nguoi thong qua thudt toan va may tinh (Garzoén va cong su, 2025). Sy bung n6 cua cugc Cach mang
cong nghiép 4.0 da dua Al thanh mat xich quan trong thay doi phwrong thitc van hanh cia nhiéu linh vire, tir y té,
kinh té dén gido duc. Pic biét, su xuat hién ciia Al tao sinh (Generative Al) vdi cac md hinh ng6n ngit 16n (LLMs)
nhw GPT-4 d4 danh déu mot bidc ngodt chura tirng c6, cho phép may moc khong chi phén tich dit liéu ma con tao ra
noi dung, y twong va giai phap méi véi toc do vt troi (Kasneci va cong sw, 2023). Trong gido duc, Al khong chi
dwoc sir dung dé t6i tru hoa cac tac vu hanh chinh ma con hd trg c4 nhan hoa hoc tap phén tich dir liéu hoc tip va
cung cap phan hdi thich 1rng cho ngwoi hoc. Tuy nhién, phan 16n céc hé thong nay van hoat dong theo mo hinh don
tac nhan, trong d6 mdt md hinh AT ddm nhiém toan bg qua trinh doc hiéu, danh gla va phan hoi. Chung hoat dong
thu dong dua trén cu lénh (prompt) thiéu kha nang tr chu trong quy trinh lam viéc phlrc tap va tiém &n nguy co
cung cap thong tin sai léch (“ao gidc AI”) néu khong c6 co ché kiém soét (Tran Trung va cong su, 2025). bé khic
phuc diéu nay, xu hwdng cong nghé dang chuyen dich manh mé tir cic mo hinh don le sang cac hé thong da tic nhan
(Multi-Agent Systems - MAS) noi cac Al co thé phm hop, lap ké hoach va thue thi chudi hanh dong khép kin (Xiva
cong st 2023). ‘ ) _

Trong viéc danh gia hoc tap cua HS, nhiéu nghién ctru trude day da tap trung vao cac hé thfmg cham diém tir
dong (Automated Essay Scoring - AES) hoic cac md hinh AT h6 trg phan hdi hoc tap (Zhai va cong sw, 2021. Nhu’ng
hoat dong danh gid khong chi dimg lai ¢ viéc xac dinh ding - sai ma con doi hoi phan tich 10i sai, nhan dién cic nhin
thirc sai lAm va cung cAp phan hoi kip thoi dé ho tro diéu chinh fr duy cua HS. Theo Hattie va Timperley (2007),
phan hoi chi phat huy hiéu qua khi dwgc cung cap dting thoi diém va gin véi nen trinh hoc tap cu thé cua ngudi hoc.
Tuy nhién, trong thwe tién day hoc, GV thuong gap kho khan khi phai xir I s6 hrcmg 16n bai lam trong thoi gian
ngan, dic biét & cac hoat dong kiém tra thuong xuyen hoac luyén tap trén I6p. Pidu ndy dan dén viéc phan hdi hoc
tap chwa thue su kip thoi va kho dam bao tinh ca nhén hoa cho rlmg HS (Maksimchuk va cong str, 2025). Nhiam
khac phuc nhitng han ché trén, xu huéng phat trién AT Agent va md hinh “Con nguoi trong vong 1ap” (Human-in-
the-loop) dang durgc xem la mot hwdng tiép can tiém nang trong gido duc hién dai. Khac v6i cac hé thong AI hoat
dong hoan toan tir dong, md hinh nay duy tri vai tro kiém soat chuyén mén cua GV trong qua trinh danh gid va phan
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hoi, dong thoi tan dung nang Iyre xtt 1i dit liéu cua AI dé giam tai cac cong viéc mang tinh 1ap lai (Yingzhe, 2025).
Swr két hop giita AT Agent va co ché Human-in-the-loop khong chi 26p phan nang cao hiéu qua x li dit liéu hoc tép
ma con dam bao tinh an toan, do tin cdy va tinh sw pham cua hé thong ho trg hoc tap

Hién nay nhitng nghién ctru vé Al trong gido duc hién nay chu yéu tép trung vao cac moi trlro‘ng hoc tip dai hoc
hodc cac hé thong hdi thoai théng minh, chatbot, tich hop vao hé thong quan Ii (LMS) trong khi c4c nghién ciru thire
nghiém v & hé thong da tic nhin AT (multi-agent AT systems) trong day hoc Toan & trudng phd thong con frong d6i
han ché, dic biét trong \ng dung hé trg GV day hoc trye tiep tai 16p. Trén co s do. nghién ciru dat ra hai muc tiéu
chinh: (1) Thiét ké khung mo hinh hé thong da tac nhanAI ho tro danh gia, phan hoi trong day hoc Toan dudi sy
kiém soat cua GV; (2) Tién hanh thw nghiém bude dau dé danh gia tinh kha thi cia md hinh.

2. Két qua nghiﬁn ciru
2.1. Phuong phdp ngh ién ciru

Thiét ké nghién ciru. Ap dung phwong phap nghién citu dura trén thiét ké (Design-Based Research - DBR). bay
la phlro‘ng phap toi wu dé phat trién cdc giai phap cong nghé gido duc thong qua cac chu trinh 13p lai gifra thiét ke,
trién khai, phan tich va cai tién trong bdi canh thire tidn. Nghién ctru durgc trién khai qua 3 giai doan: (1) Phén tich
bdi canh va thiét ké khung li thuyet ban dau cho hé thong da tac nhan; (2) Thir nghiém hé thong str dung m6 hinh
ngon ngit co ban. Ghi nhan sai s6 do han ché vé kha ning suy luan ctia mo hinh; (3) Cai tién ki thuat bang cach ning
cap sang mo hinh ngon ngit I6n manh hon va tinh chinh cau tric diéu phdi agent. Thire nghiém lai trén cling tap di
lidu dé kiém ching tinh 6n dinh.

Khéch thé va béi canh nghién ciru. Thire nghiém duoc tién hanh tai mot trrdng THCS & Ha Noi véi doi trong
1a 46 HS 10p 7 (chia thanh 08 nhom) trong tiét hoc “Luyen tap: SO thwc”. Nhom tic gia st dung phuong phap chon
mau thuén tién c6 chu dich, tp trung vao nhom HS c6 ki nang cong nghé co ban dé dam bao dit liéu dau vio phan
anh dung tw duy todn hoc thay vi rao can thao tic may tinh.

Tiéu chi do hro'ng va cong cu thu thap dir liéu. Dé danh gla hé thong, nghlen ctru thiét ap bo tiéu chi do lwong cu
thé: (1) Do chinh x4c chdm diém: Ti lé khdp lénh glu’a mdy va GV trén tong s6 cau hoi; (2) Chat hrong phan hdi s
pham: Phén tich dwa trén khung li thuyet cua Hattie va Timperley (2007) vé phan héi hidu qué; (3) Tinh kha thi ki
thuat: Kha ning véan hanh trén ha tﬁng mdy tinh ph6 thong (Core i5, 16GB RAM). Dt liéu dugc thu thip qua phiéu
bai lam file word, quan sat cua GV va email bao cdo do Al Agent tao ra.

2.2. Tdc nhin AI va khung Ii thuyét ieng dung trong thiét ké mé hinh

“Al Agent” dugc dinh nghia la mot hé thong c6 kha ndng quan sat moi tredng. phén tich dir liéu va tw dwa ra
quyét dinh nhdm dat dwoc cac muc tidu nhat dinh thong qua chu trinh nhan thirc - ra quyét dinh - thwe hién hanh
dong. Khac véi cac phan mém tr dong truyén thong, AT Agent hién dai dira trén nén ting cic mo hinh ngdn ngit 16n
(LLMs) nhw Gemini hay GPT, cho phép hiéu va twong tac linh hoat v6i ngit canh gido duc phtre tap. Tuy nhién, céc
hé thong don tac nhan thuwong gap kho khan trong viéc phan tach nhiém vu, dé dan dén hién tong wu tién dwa ra
diém so thay vi cung cap phan hoi ggi mé. Do do, nghién ctru hién dai dang chuyén dich manh mé sang hé théng da
tic nhan - noi céc tac nhan chuyén biét (nhw tac nhan chim diém, tac nhan phan héi) phdi hgp dé dam bao tinh
chuyén sdu va c4 nhan hoa cao nhat cho ngudi hoc. ] ]

St xuat hién ctia cic LLMs d4 thay d6i hoan toan cuc dién nay. Dé khac phuc nhurge diém “a0 gidc” ctia Generative
AL khéi niém “AI Agent” hoat dong theo co ché “Con ngudi trong vong lap” dang trd thanh xu hudng nghién ciru chu
dao. Thay vi dé Al hoat dong hoan toan tw dong mo hinh nay dat GV vao vi tri nguoi kiém duyét cudi cling. Cach tlep
cdn nay tan dung dwgc toc do xir i dir liéu cua AT Agent dé giam tai cong viéc 1ap lai, dong thoi gitr dugc sy chinh x4c
va tinh sw pham thong qua sir giam sit cia GV. Day duoc xem la mo hinh t0i ru dé trién khai AI trong trudng hoc giai
doan hién nay, dam bao sy can baug giira hiéu suat cong nghe va an toan gido duc (Yingzhe, 2025).

_“Agent framework” dwgc hiéu la mot hé thong hodc nén tang kién tric dung @& ho tro viéc thiét ké, xay dung,
trién khai v van hanh cic AI Agent (L1, 2026). Khai niém nay khong chi dé cap dén mot agent don lé, ma bao ham
tap hop céc cong cu, th vién va co ché diéu phdi gitip céc agent c6 thé hoat dong mot cch c6 cau triic va hidu qua.
Trong bdi canh cc LLM-based agents, agent framework thurong dirgc xay ch_rng xoay quanh cac mo hinh ngén ngit
16n nhw GPT-40 hoéc cdc m6 hinh fwong dwong, cho phep agent thire hién cac nhiém vu fir dong thong qua frong
tac bang ngdn ngit tr nhién, két hop véi kha naug goi cong cu, quan li bg nhé va phdi hop hanh dong. Hién nay,
nhiéu agent framework tiéu biéu da dwoc dé xuét va phat trién, chang han nhw LangCham AutoGPT, AgentVerse va
CrewAl dong vai tro la nén tang quan trong cho viéc nghién ctru va trién khai céc hé thong AT Agent trong thre té.
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C6 thé phan loai AT Agent theo mitc do phirc tap tri tué va mo hinh kién tric quyét dinh, tir phan xa don gian dén
céc agent hoc tAp thich (tng, moi loai agent c6 nhitng dic diém va (ing dung riéng biét trong cAc hé thong tw dong
héa v trong tc phitc tap. Céc loai AI Agent co ban gom: simple reflex agents, model-based reflex agents, goal-
based agents, utility-based agents va learning agents (Huang, 2024). Nhin chung, c4c loai ny thé hién sir tién hoa tir
phan tmg don thuan tdi ra quyét dinh phtrc tap trong moi trrdng dong va khong xac dinh. Nghién ciru nay Ira chon
Goal-based agents dugc xdy dung trén nén tang t dong héa ma nguon mo n8n, ket hop v6i md hinh ngon ngir lon.
Lwa chon nay khong chi dura trén co 56 li thuyét, ma con xuat phat tir kha nang trién khai thuc t va mo rong trong
bdi canh gido duc Toan hoc hwdng t6i doi twong 1a GV THCS co thé fir trién khai. Khung n8n cho phép hién thuc
hoa AT Agent dudi dang mot workflow c6 diéu phoi, trong do tac nhan AI déng vai trd trung tim diéu phoi gitta
LLMs, bd nhd, dit liéu va cac cong cu ho trg giang day.

2.3 Thiét ké mé hinh AI Agent hé trg ddnh gid, phén héi trong day hoc 7

Khung AI Agent drgc dé xuat trong nghién clru nay tap trung ho tro & ba chirc nang chinh: chdm diém bai lam
ctia HS, dura ra nhan xét va phan hoi hoc tap trrc - tiép cho GV va phu huynh d& xuat bai tap phu hop. Thong qua
viéc e dong hoa céc tic vu mang tinh lap lai va ton thoi gian, hé thong gop phan giam tai cong viéc cho GV, dong
thoi cung cap phan héi nhanh chong va nhat quan cho nglro'l hoc. Nghién ctru dé xuat mot kién tric hé théng dia
trén m6 hinh “Human-in-the-loop” két hop sirc manh xir li ngdn ngit t nhién cua cac LLMs dong vai tro la “bo ndo”
voi su kiém soat su pham cua GV, dugc thiét ké dudi dang hé thong da tic nhan (Multi-Agent System), trong d6 céc
tac nhan phdi hop thire hién quy trinh danh gia khép kin. Quy trinh van hanh dwogc chia thanh 3 tAng xt Ii: (1) TAng
dit lidu (Input Layer): Tiép nhan dit liéu bai lam cua HS; (2) Téng xir 1i AT (AI Processing Layer): Noi 4 Agent
chuyén biét hoat dong song song va tuan fir; (3) Tang kiém soat va phan phoi (Control & Distribution Layer): Noi
GV thure hién quyén duyét trrde khi hé thong gln phan hoi dén phy huynh/HS.

Pé dam bao an toan thong tin va tinh chinh xac su pham, hé thong d& xuat GV nhw mét chot klem soat. GV truy
cép vao glao dién quan li dé xem lai cac email nhap Tai day, GV c6 thé: chinh stra 1o nhn xét néu Al dién dat chira
pht hop; xac nhan gui hang loat hoac gui timg cd nhan. Quy trinh nay giip glarn thiéu tdi da céc 16i con lai ctia AL
dong thoi dam bao chuén tinh sw pham khi giti diém cling nhw nhan xét ctia cdc em t&i phu huynh. Hé thong bao
gbm 4 Agent dugc thiét ké véi cac vai trd va nhiém vu chuyén biét. Dé lam 1o pham vi va vai tro cua hé thong duoc
d& xuat, bang 1 dudi trinh bay céc chitc nang chinh ciia khung AT Agent h trg GV trong qué trinh day hoc.

Bang 1. Céc chikc néng tac nhan Al sir dung trong mé hinh (Nguon: Téc gid)
Agent Vai tro Nhiém vu Paura
Péi chiéu cau tra 1oi cua HS véi bd
dép an chuan. Chim diém nhi phan
Giam khao dac lap (Puing/Sai) cho cau héi tric nghiém
va cham theo tir khoéa/logic cho céu
hoi dién khuyét.
Phan tich 10i sai dura trén két qua tir
Agent 2: Tac nhan Agent 1; xac dinh nguyén nhan sai
Phan hoi Swpham | Nguoi huéng dan lAm va sinh nhan xét sir pham bang
ngodn ngt tir nhién, mang tinh khich 18
va dinh hrong.
Dua trén dang bai HS lam sai, truy
Xuat co so dit liéu dé dé xuat 3-5 bai | Danh sach bai tap bo tro dwoc
. tap twong tir nhdm khéc phuc 16 hong | cé nhan hoéa.
tap . .
kién thire.

Tong hop diém so, nhan xét va bai tap
Agent 4: Tac nhan s , bod tro dé soan thao email gui phu | Email hoan chinh gwri phu

ggl'ri thong tin Trg li hanh chinh huynh; lvu email ¢ trang tila{i lgh(‘:i' huynh (c6 xdc nhan cua GI:J).
duyét.

Dua trén khung I thuyét dé xuét trinh bay bén trén, khung cau tric cc hé thong AI Agent droc trién khai nhir
mdt the thé trung tam, Kkét ndi cac thanh ph?m sau (xem hinh 1):

- User: la tac nhén khoi tao twong tac v6i hé thong, thong qua viée giri cac yéu cau s pham nhw giao bai tap, yéu
chu danh gia két qua hoc tap, hodc dé xuat ndi dung on luyén cho HS.

Agent 1: Tac nhan

: Bang diém so lwong hoa va
Cham diém

danh sach cédc cau sai cu thé.

Nhan xét chi tiét, mang tinh
st pham cho firng 161 sai.

Agent 3: Tac nhan '
Cé nhan héa Luyén | C6 van hoc tap
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- LLM: 14 thanh phan suy luin cot 16i ciia AT Agent. M6 hinh nay dam nhiém viéc phan tich yéu cau cua GV,
suy ludn logic toan hoc, giai thich 1&i giai theo timg budc, cling nhw sinh ndi dung giang day va phan hoi bang ngon
ngit ty nhién. Trong kién triic
agent, LLM khong hoat dong doc -
lap ma duoc diéu khién boi agent T ™ § Ty
thong qua prompt, bd nhd va dir @% hoid | ﬁw
liéu bb tro. —_ — -

- Prompt: dong vai trd nhw : :
mdt co ché diéu khién hanh vi cia
agent, ma hoa fri thitc sw pham,
muc tiéu giang day mon Todn va
cac rang budc vé phong cich
trinh bay. Prompt giup dinh
hudng cach suy ludn cua LLM,
dam bao rang c4c phan hoi khong
chi dung vé mit todn hoc ma con
pht hop véi trinh d0 ngudi hoc va . S - o .
muc tidu gido duc dat ra. Hinh 1. Khung cau tric cia hé thong AI Agent dé xudt (Nguon: Tac gia)

- B nhé (Memory): 1a thanh
phan cho phép agent duy tri ngtr canh dai han va ngin han trong qua trinh twong tac. Bo nh¢ hru trit lich sir trao doi,
két qua lam bai ctia HS va céc phan hdi tnrde 6, tir d6 hd tro ca nhan hoa qua trinh giang day. Trong ngit canh LLM
agents, b nh¢ dong vai tro biéu dien trang thai giip agent tranh 13p lai thong tin va diéu chinh chién hroc giang day
theo tién trinh hoc tép cua ting HS. )

- Nguén dit lidu (Data): bao gom cac tai nguyén tri thitc dugc luu trén Google Drive nham phuc vu giang day
Toan, nhw ngan hang dé toan, tai liéu hoc tap, dép 4n méu va cc biéu mau danh gid.

- May chu SMTP: dai dién cho cac cong cu bén ngoai ma agent co thé goi dé thuc hién hanh dong. SMTP cho
phép AT Agent tr dong gm hang loat email t¢1 HS hodc GV.

- Output 1a két qua cudi cung do AT Agent tao ra va phéan phm thong qua email drgc cap phat. Noi dung daura
bao gom d4nh gi4 két qua 1am bai ciia HS, nhan xét chi tiét v& wu diém va han ché, cling nhw dé xuat céc bai tap tr
luyén phu hop.

2.4. Thiee nghiém mé hinh tdc nhin AI
2.4.1. M6 ta thiec nghiém

Thuc nghiém dugc thyre hién tai mot 16p hoc ¢ khu vure trung tim Ha Noi, mau thyre nghiém bao gom 46 HS, dai
dién cho nhom doi twong HS THCS tai khu vire d6 thi vdi kha nang tiép can cong ngh¢ ¢ mirc d kha. Thure nghiém
drgc tich hop vao tiét hoc: “Luyén tap chung: S6 thire” (Todn 7). Day la ndi dung kién thirc nén tang lon, dong thoi
cung a trong tam thi trong chwong trinh hoc ki 1 theo phén phéi chirong trinh cua cac em, nén c¢6 nhu cau luyén tap
16n. Bé dam bao tinh khich quan cuia dit lidu v toi uru hoa sy trong tac, tiét hoc dugc to chrrc két hop phirong phap
day hoc theo Goc - Tram véi su hé tro cua thiét bi s

- Phan nhoém: Lop hoc dwoc chia thanh 08 nhom hoc tép ngﬁu nhién (5-6 HS/nhom) nhim dam bao su da dang
vé trinh do trong méi nhom. . ‘

- Thiét bi: M6i nhém dugc trang bi 01 may tinh xach tay két n6i internet dé nhap liéu dap an.

- Kiém soat dit liéu: Chting toi van gur nguyén hoat dong truyén thong cua phlrorng phap Goc - Tram bang viéc
tach cdc céu hoi riéng ¢ urng tram, mdi cau hoi & 1 manh gidy duoc gap lai dé cac em HS phai tir dua ra chién hroc
doc, hidu, tong hop, phan cong cho nhom minh, dong thdi tranh sao chép giita cdc bai lam so véi lam bai c4 nhan
thong thudng. Bén canh d6 két hop nhap liéu trén méy tinh thay vi chit viét tay ra gtéy dam bao dit lidu dau vao cho
Al phan anh chinh xac nang lre t duy cua titng nhém. Tong hop 4 tram c6 19 cdu hoi, trong d6 c6 8 céu hoi tric
nghiém, 11 cau hoi dang dién dép 4n trong ting v&i cac ndi dung hoc (tric nghiém tong quat, thue hién phép tinh,
tim X, toan 101 van).

Cac thi nghiém trong nghién ciru nay dwoc thwe hién trén may tinh xach tay st dung Microsoft Windows 11
Home (64-bit). He thong dwrgc trang bi bd vi xit Ii Intel Core i5-9300H (4 nhan, 8 luong) va 16 GB RAM, dap u’ng
yéu cau trién khai céc dich vu AI Agent & quy mo vira va nho. Nén tang Docker duroc sit dung dé dong goi va van
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hanh hé thong trong moi tru’('mg cuc bd. Cau hinh nz‘iy phan 4nh diéu kién phan cting han ché ciia céc c4 nhan, dong
thoi dam bao tinh kha thi va kha nang tai 1ap cia mo hinh dé xuét. Quy trinh thwe nghiém dién ra theo 4 giai doan:

- Bude 1: Thuce hién nhiém vu hoc tap HS lam viéc theo nhom dé giai quyét phiéu bai tip chu dé “So thire” an hrot
0 4 tram dudi dang hoat dong nhom, tai mi tram s& c6 s cau hoi twong ting. Pai dién cdc nhom thire hién dién két qua
Vao pmeu tra 11 do GV thiét ké sin khung, dam bao dit liéu d4u vao duoc chuan hoa dé Al Agent xit If chinh xac nhét.

- Bude 2: Xir I va phan tich boi AI Agent ngay sau khi cdc nhom ndp bai, hé théng da tac nhan AT (nhw d& mo
ta & muc 2.3) trr dong kich hoat: Agent Chdm diém: So sénh két qua voi dap an chuan dé tinh diém so Agent Nhan
xét: Phan tich cac 16i sai ddc trung cua timg nhom; Agent Pé xudat: Tw dong chon loc cac bai tAp bd trg twrong ting
v6i diém yéu cua nhom.

- Bude 3: Kiém duyét va phan hdi: GV truy cap trang quan tri dé ra soat nhanh cc ndi dung do Al soan théo.
Sau khi GV x4c nhén “Duyét”, hé thong dong loat giti email c4 nhan héa dén timg phu huynh/HS. GV ding chinh
két qua Agent da cham va thay ngay duoc cac phan ndi dung HS dé sai can chita lai trong tiét hoc.

- Bue 4: Kiém tra doi chiéu lai két qua cua model Gemini Agent thyrc hién lan dau, ghi lai cac 161, han ché cia md
hinh, tiép tuc dura ra phirong 4n nang cap. Thure hién phan tich két qua HS véi mo hinh Agent méi (Nemotron Agent).
2.4.2. Phan tich két qua AI phan hoi

Phan tich tir két qua ciia 08 nhom HS (46 em) thong qua dtr liéu dwoc tra vé qua Gmail ciia hé thong AT Agent la
Gemini Agent (1dn phan tich 1) v Nemotron Agent (lan phan tich 2). ] )

- Diém so: Mdy da thuce hién cham diém fir dong ngay sau khi nhan bai. Két ' qua diém (so cau dung) duoc thong
bdo kém theo phan tram twong wng. GV c6 thé dé dang nhin biét nhom nao lam tot, nhom nao can phai ho mr (hinh 2).

Bao cao cham diém va dé bai tu luyén cho cac nhom I8p 7 i thisn x

I il com sEfgarse) fr @ €

dan toi -

Kinh girl céc ban

By 1 bée cho chim Gikm, nhin x4t vi 08 bai e luyén cho ede nhém Iop 7

— BANG TONG HOP BIEM CHINH XAC (thee 4 ciu ding / téng 19 clu) —
Mhdrm 1 1219 = 63%

- Nhdm 2: 11119 = 50%

Mham 3 1018 = 53%

- Ndm 4: 15019 ~ T9%

- Nhdm & 11119 = 56%

- Nhdm B 1819 = 95%

- Nhdm T: 14119 ~ Ta%

- Nndm & 10/19 ~ 53%

— NHAN XET CHO MOI NHOM —

Nhém 1: Nhém 1 &3 thé hign kha ndng gidi

14 sai sét trong tinh todn khi lwong nus

bii thire b phong phi 3& nang cao kh
.

Hinh 2. Két qua phan hoi ciia Gemini Agent diroc giti qua email ciia GV (Nguon Tac g.fa)

- Nhan xét su pham Dua trén dit liéu du ra cho thiy AT d4 cung cép céc phan hoi mang tinh xay dung thay vi
chi théng bao diém so6. Cau tric s pham trong nhén xét 16 rang: khen ngoi phan 1am tot, gop ¥ chi ra 16i sai & cac
cau twong tng. dong vién HS co gang (hinh 2).

Phéin luong hoc tép dua trén két qua: AT gln bai (GV chuan bi) dé luyén tap cho céc nhém duea trén két qua chim
diém, phan nao sai nhiéu/bo trong s& durge yéu cdu lam tirong tng.
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céc n Part | 181, dat din ng T chu tir & cho thiy ho G4 n wing cac khai nigm co v Tuy nibid dinlll vt phinll o nhidu I8, G big
v khdng ghl rii HM wi. Nhom cin chi § kidm tra Ia| két qua, sir dung dau cham thép phén ding cach va vidt ﬁa) dn cac hucrc gidi. HEy lu,en tap thém cdc
ng g d\l ]

Piém

Hinh 3. So sanh diém giita GV va cac mo hinh AI
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Dé d4nh gi4 hiéu qua bude dau ciia md hinh Al téc nhan dé xuét, nghién ctru d4 thurc hién so sanh két qua ¢ chidm
diém giita hé thong vdi két qua chAm tay cua GV va cac LLMs don tac nhan phd bién (hinh 3 va bang 2). Két qua
thire nghiém cho thay sir khéc biét dang ké vé do chinh xéc: trong khi md hinh téc nhin da trén Nemotron-3-Nano
dat nuirc trong dong tuyét dbi (100%) véi GV trén ca 8 nhom, thi cic mo hinh khac lai ghi nhan ti 1€ sai sd nhét dinh.

Bdng 2. Sai 56 dir bdo diém ciia cac mé hinh

Mo hinh MAE RMSE
Gemini Agent 0.500 1.000
Nemotron Agent 0.000 0.000
ChatGPT 0.125 0.354

Vé mit ki thuét, suvuot tr0i cua Nemotron-3-Nano (30B-A3B) xuat phat tir kién tric lai (hybrid) voi 30 ti tham
56, drge NVIDIA t6i wu hoa cho kha nang suy luan logic tap trung khi trién khai dudi dang AT Agent trén nén tang
n8n. Bidu nay duoc minh chitng cu thé qua bang 2 vdi céc chi so sai s thdp nhat trong cic mo hinh thir nghiém véi
MAE =0.000 va RMSE = 0.000. Ngwoc lai, Gemini-2.5-flash-lite du van hanh trong hé thong Agent trén n8n lai ghi
nhan dd 1éch diém sb tai 2/8 nhém (Nhom 2 va Nhom 4) véi cdc chi sO sai sb cao nhat (MAE = 0.500; RMSE =
1.000) do dc tinh ciia dong Flash von wu tién toc do hon la chidu sau suy luan chuyén sau. Trong khi d6, ChatGPT-
4o dii s& hitu kién triic MoE véi hon 1 nghin ti tham s, nhung do thw nghlem & phurong thitc cham trre tiép don lé
trén giao dién web, mo hinh nay van gap 161 tai Nhom 6, dan dén sai s6 & mitc trung binh (MAE = 0.125; RMSE =
0.354) khi thiéu di lop didu ph01 va kiém soét. )

Bén canh sai so vé dinh lrong, phwong thirc cham trire tiép trén ChatGPT-40 hoan toan thiéu kha ning tw dong
hoéa quy trinh hdu xw li. Trong khi hé thong da tdc nhan dya trén Nemotron va Gemini c6 thé thyrc hién chudi hanh
dong khép kin tir chim diém dén tir dong soan thao va giri phan hdi qua email cho HS, thi ChatGPT-4o chi ding lai
& viéc phan hoi van ban trén giao dién hoi thoai, doi hoi GV phai thao tac thu cong dé chuyén nep thong tin. Viéc
chu dong tich hop cac md hinh ma nguon mo trén nén tang n8n khong chi toi wru hoa chi phi ma con cho thay tiém
nang ciia viéc diéu phdi trong viéc b dap han ché ctia cic mo hinh ngdn ngit nho, tao ra quy trinh hd tro GV. Tuy
nhién do thiét ké mo hinh hu’cmg t6i GV c6 the tw tao dwoc mo hinh chay dwoc trén may tinh xach tay, khong ton chi
phi, cdc m6 hinh AT Agent van con nhu’ng 16i vé ngon ngir trong nhén xét, GV can tinh chinh trede khi gm mail, hay
chuan bj phleu d4p 4n doi chiéu dé co két qua chdm chuan x4c nhat. Bong thoi, két qua ciing cho thay vai trd khong
the thay thé ciia GV trong viéc gidm sat va dam bao chat hrgng du ra cudi ciing.

3. Két luan ‘

Nghién ciru da dé Xuat va tién hanh thr nghiém budc dAu khung md hinh hé thong da tac nhin AT hoat dong theo
co ché “con ]ngl’O’l trong vong lap” nham hd trg qué trinh danh gia va phan hoi trong day hoc toén pho thong. Thay
vi thay thé vai trd ciia GV, hé thong dwoc dinh hwéng nhe mot trg li sw pham thong minh, ho tro tw dong hoa mot so
tac vu nhir chim diém, phan tich 16i sai va dé xuat dinh hlro‘ng hé tro hoc tap phu hop cho tirng nhom HS. Két qua
buréc dau cho thay mo hinh c6 tiém nang gép phan glam tai cong viéc thuong xuyén cho GV, dong thoi tang cwdng
kha nang phan hoi kip thoi va ca nhan hoa trong moi mro‘ng hoc tap s0.

Bén canh nhitng két qua ban dau, nghlen clru van con mot sd gidi han can nep tuc dwgc mo rong trong cac giai
doan tiép theo. Thirc nghiém hién tai chi yéu duoc trién khai trén quy mo nhé va mang tinh tham do ban dau, do d6
chira phan anh day di s da dang ctia boi cgmh day hoc pho théng. Ngoai ra, viéc dénh gla hidu qué hé thong hién
mdi tap trung vao dit liéu hoc tap va phan hoi tir qua trinh s dung, trong khi céc chi bdo vé trai nghiém ngwoi hoc,
mirc d chap nhan cong nghé va s thay doi vé nang lrc tir hoc van can duge khao sét sau hon.

Tir do, cac nghién ciru tlep theo c6 thé tip trung theo hudng mo rong quy mo thee nghiém va thiét ké cdc nghién
ctru d6i chig nham dénh gia rd hon tac dong cua hé thong doi voi két qua hoc tap chat hrgng phan hdi va mitc do
tham gia hoc tap cua HS. Pong thoi, viée tich hgp hé thong da tac nhin Al vao c4c nén tang quan 1i hoc tap (LMS)
hién c6 s& gop phan hinh thinh méi trrdng dit liéu hoc tp dong bo, ho trg cc hoat dong va phan hdi thich g trong
thoi gian thye. Bén canh khia canh ki thudt, cac nghlen ctru dai han vé sy thay doi trong nhén thire, dong co hoc tap
va murc d0 tw chu cua HS khi twong tac thwong xuyén voi Al Agent ciing 14 hdng di can thiét nhdm 1am 16 vai tro
cua Al nhrr mot thanh phau ho trg trong hé sinh thai hoc tdp s6 fwong lai.
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