DOI: 10.31276/VJST.2026.3884 Khoa hoc tw nhién | Khoa hoc may tinh va thong tin
Khoa hoc ky thudt va cong nghé | Cac linh vuc khac cua khoa hoc ky thudt va cong nghé

RFO-HITL: Kién triic tac tir AI hd trg ra quyét dinh cho giang vién
trong giao duc dai hoc
Pham Thu Thuin"
Truong Dai hoc Thanh Bong, 3 Vii Cong Dan,
phuwong Tw Minh, TP. Hai Phong, Viét Nam
Ngay nhan bai 23/3/2026; ngay chuyén phan bién 24/3/2026;
ngay nhan phan bién 24/4/2026; ngay chip nhan ding 6/5/2026
Tom tit:
Nhim giai quyét thach thirc vé tinh minh bach va trach nhiém giai trinh trong boi
canh tich hop tri tu¢ nhan tao tao sinh (Generative Artificial Intelligence - GenAl)
vao gido duc dai hoc, nghién ctru nay dé xuét Kién tric RFO-HITL (Rule-First
Orchestration with Human-in-the-Loop, diéu phdi wu tién quy tic véi co ché con
nguoi giam sat). Pay 1a mot kién tric tic tir tri tué nhén tao (AI) dung hoa giira
hiéu qua cong nghé va sw giam sat ciia con ngudi, wu tién sir dung bd quy tic twong
minh dé ra quyét dinh, giéi han vai tré ciia mé hinh ngén ngir 16n (LLM). Kién
triic RFO-HITL dwoc trién khai trén nén ting khong lap trinh/it 1ap trinh véi co
ché con nguoi giam sat (HITL) bit budc. Dwa trén phwong phap nghién ciru khoa
hoc thiét ké (DSR), kién triic dwoce phat trién va danh gia trén tip dir liéu tong hop
(N=100). Két qua dinh lwong cho thiy, RFO-HITL dat hiéu qua kha quan trong
xac dinh rii ro (F1-score 88,9%) va tao ndi dung hd tro chit lwgng. Ty 1¢ vi pham
rang budc an toan ¢ mirc 6%, chii yéu lién quan dén giéi han @6 dai va sic thai viin
phong, qua dé khang dinh mét cach thwe chitng tim quan trong ciia co ché HITL.
Nghién ciru déng gép vao viéc xay dung kién triic RFO-HITL, cung cép tri thirc
thiét ké co gia tri thue tién cho viéc trién khai GenAl ¢6 trach nhiém, dam bio tinh
twong minh va duy tri phan doan chuyén mon sw pham cua giang vién.
Tir khéa: con ngudi giam sat, gido duc dai hoc, nén tang khong lap trinh/it 1ap
trinh, quy trinh tac tir tri tu¢ nhan tao, RFO-HITL.
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Abstract:
In response to the challenges of transparency and accountability in integrating

generative artificial intelligence (GenAl) into higher education, this study proposes
the RFO-HITL (Rule-first orchestration with human-in-the-loop) architecture.
This Al agent framework balances technological efficiency with human oversight
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by prioritising the adoption of explicit rule sets for decision-making, and limiting
the role of large language models (LLMs). In addition, this RFO-HITL
architecture is deployed using a no-code/low-code (NCLC) platform. In
combination with the mandatory human-in-the-loop (HITL) mechanism. Based on
the design science research (DSR) methodology, the architecture was
systematically developed and evaluated using a synthetic dataset (N=100).
Quantitative results demonstrate that the RFO-HITL architecture is promising in
identifying at-risk cases, achieving an Fl-score of 88.9%, and generating high-
quality student support content. A safety violation rate of 6% - mostly pertaining
to length constraints and stylistic or tonal subtleties - was observed, thereby
empirically underlining the significance of the HITL mechanism. This research
primarily contributes to building the AI agent architecture, offering actionable
design knowledge for the responsible implementation of GenAl in educational
settings, thereby promoting transparency while preserving lectures pedagogical
professional judgment.

Keywords: artificial intelligence, Al agent workflow, higher education, human-in-
the-loop, no-code/low-code.

Classification numbers: 1.2, 2.11

1. Pit van dé

Gido duc dai hoc dang dbi mit voi thach thirc ndi tai: Lam thé ndo dé dam bao hd
trg kip thoi va c4 nhin hoa cho sinh vién trong bdi canh quy mé ngdy cang md rong.
Mic du cac phuong phap phén tich hoc tip truyén théng di dat duoc tién bo trong viéc
du bao rui ro hoc thuat boi M.J. Khan va cs (2023) [1], su xuét hién cua tri tué nhan tao
tao sinh (GenAl) va cic mo hinh ngdn ngir 16n (LLM) di mo ra tiém ning to 16n trong
viéc ty dong hoa cac quy trinh hd tro, déng thoi giam tai cong viéc hanh chinh cho giang
vién.

Tuy nhién, viéc trién khai GenAl trong giao duc, mét linh vuc c6 mic do anh
huong cao, doi hoi sy can trong tdi da. Cac rui ro cia LLM, bao gém kha nang tao ra
thong tin sai 1éch hoic bia dat (hallucinations) va tinh chat “hop den” (black boxes)
trong suy luéin, dang dit ra nhitng thach thirc nghiém trong vé dao dirc va quan trj theo
nghién ciru cia N.R. Abdurohman (2025) [2], A.K. Singh va cs (2024) [3]. Diéu nay
1am ndi bat mot khoang tréng nghién cru quan trong: su thiéu hut cac kién tréc trién
khai cu thé duoc thiét ké dé khai thac tiém ning ctia GenAl trong khi van dam béo tinh
minh bach, trach nhiém giai trinh va dat sy gidm sat ciia con nguoi lam trung tam.

Pé giai quyét khoang trong ndy, nghién ctru dé xuat va danh gia kién tric tham
chiéu RFO-HITL. Kién trtic ndy cung cdp mot 16 trinh thuc tién dé tich hop GenAl vao
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quy trinh hd tro sinh vién mot cach an toan va co trach nhiém, cin bang giita hiéu qua
cong nghé va trach nhiém giai trinh trong gido duc. Cu thé, kién triic uu tién tinh tuong
minh va sy giam sat ctia con ngudi, dong thoi gidi han vai tro ciia LLM nhu mot tro 1y
nhan thirc thay vi mot tac nhan ty chu.

Nghién ctru giai quyét ba van dé trong tim. Thir nhat, d& xuat mot giai phap thiét
ké cho quy trinh tac tir AI nham dam bao tinh twong minh va co ché giam sat bat budc
ctia con ngudi. Thit hai, kién tric dé xuat dugce danh gia vé hiéu qua ki thuat, chat luong
ndi dung va sy tuan thu cac rang budc an toan. Thir ba, kha ning hd trg truy vét quyét
dinh va trach nhi€m giai trinh ctia kién trac cling duoc phan tich mét cach toan dién.

Phan con lai cia bai bao duoc bd cuc nhu sau: phan 2 trinh bay chi tiét kién trac
RFO-HITL va co s Iyra chon thiét ké; phan 3 bao cdo két qua danh gia ki thuat va thao
luan cac phat hién chinh, déng goép hoc thuat, ¥ nghia thuc tién; cudi cing, phan 4 dua
ra két lun.

2. Kién tric dé xuit RFO-HITL

Muc tiéu cua nghién ctru 13 thiét ké mot quy trinh tic tir chi dong (Al agentic
workflow) RFO-HITL nham tu dong hoa viéc hd tro ra quyét dinh cho giang vién, dam
bao sy can bang giita hiéu qua cong nghé va quyén tu chi cta nha gido duc duoc dé
xuét boi B. Shneiderman (2020) [4]. Kién triic duoc xdy dung trén tién dé: trong céac
linh vyc ¢6 mtc d§ tdc dong cao nhu gido duc, viéc duy tri tinh minh bach va trach
nhiém giai trinh 13 yéu ciu tién quyét.

Nghién ctru nay 4p dung phuong phap luan nghién ctru khoa hoc thiét ké (DSR)
dé xay dyung va danh gia kién tric RFO-HITL. Quy trinh DSR, theo khung dé xuét cua
K. Peffers va cs (2007) [5], dugc lya chon vi nd cung cép mot 10 trinh hé théng va chat
ché dé giai quyét cac van dé thyc tién thong qua viée kién tao va danh gia cac giai phap
d6i méi (artifacts).

2.1. Cong trinh nghién cuu lién quan
2.1.1. Béi canh cong nghé va van dé dao dirc Al trong gido duc dai hoc

Tri tué nhén tao, khoi dau voi cac mo hinh hoc may du bao (Predictive Al), dang
dinh hinh lai cac quy trinh cét 15i trong gido duc dai hoc. Linh vuc phén tich hoc tap va
hé théng canh bao sém cho phép du bao két qua hoc tap va hd tro can thiép kip thoi
trong nghién ctru gan dy ciia M.J. Khan va cs (2023) [1], W. Moore va cs (2024) [6].
Tuy nhién, cac hé théng nay thuong hoat dong nhu nhiing “hop den”. Su thiéu hut kha
ning giai thich theo A. Adadi va cs (2018) [7] khong chi han ché trach nhiém giai trinh
ma con can tré giang vién chuyén doi canh bao thanh cac hanh dong can thiép su pham
cu thé va kha thi. Hon nita, nguy co thién kién thuat toan (algorithmic bias) luon hién
hiru, doi hoi cac co ché quan tri chit ché [2].
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Su phat trién nhanh chéng cua GenAl va LLM da tao ra mdt sy dich chuyén mo
hinh. Khac véi mé hinh Al du béo, cac cong nghé moi ndy c6 kha ning tao ra phan hoi
chi tiét, c4 nhan hoa cao va dé xuat chién lugc can thiép phic tap bang ngén ngir tu
nhién. Su chuyén ddi nay nang cao tiém ning tuong tac va chuyén dich vai tro cua hé
thdng hd tro tir cung cip thong tin sang tham gia vao qua trinh giao tiép su pham.

Tuy nhién, sy dich chuyén nay lam gia ting cac thach thirc vé dao duc va quan tri.
Theo W. Moore va cs (2024) [2], cac riii ro méi phat sinh bao gdm kha ning tao ra thong
tin sai 1éch nhung c6 vé dang tin cdy (hallucinations), ngén ngit khong phu hop vé mat
su pham va nguy co gia tang cac dinh kién xa hoi. Thém vao dé, sy phu thudc qua muc
vao cac hé thdng tr dong co thé 1am suy giam tu duy phan bién va quyén ty cha trong
hoc thuat [3]. Do d6, yéu cau cap thiét 1a phat trién cic mé hinh trién khai cu thé nhim
dam bao tinh minh bach va su can bﬁng gitra t6i wu hoa cong ngh¢ va viéc bao v¢ cac
yéu t6 con nguoi cdt 161 trong gido duc [2, 8].

2.1.2. Vai tro cua nén tang no-code/low-code va co ché con nguoi giam sat

Sy phat trién ctia cac nén tang khong 1ap trinh hodc it 1ap trinh (no-code/low-code
- NCLC) dang chuyén d6i cong nghé gido duc (EdTech) bang cach trao quyén cho nha
gido dyc tu thiét ké va quan 1y cac tng dung phtic tap qua giao dién truc quan, khong
can k¥ nang lap trinh chuyén sau [9, 10]. Gan day, su két hop gitta NCLC va LLM da
thuc day su phat trién cta cic quy trinh tac tir chii dong. Tuy nhién, cic khung agentic
hién nay thuong duogc thiét ké dé t6i da hoa kha nang tu dong hoa va su tu chu cua Al,
dan dén nhimng han ché déng ké vé tinh minh bach va kha niang kiém soat [11, 12]. Miic
do tu chu qua cao dat ra rai ro 16n trong bdi canh gido duc, noi cac quyét dinh tu dong
doi hoi kha ning kiém soat chit ch& va sy giam sat bit budc cua con nguoi dé dam bao
trach nhiém giai trinh.

Sy tham gia ctia con ngudi (human-in-the-loop - HITL) dugc xem 1a nguyén tic
quan trong khi tich hop Al vao gido duc dai hoc nhim bao dam minh bach, trach nhiém
giai trinh va cong bang theo nghién ciru ctia B. Memarian va cs (2024) [13]. Su giam
sat ctia con ngudi giup cac quyét dinh do Al hd trg phit hop véi gia tri va tiéu chuan dao
dirc nghé nghiép, dong thoi 1am 18 co ché van hanh Al gép phan xay dung 10ng tin va
giam thién kién thuét toan [14, 15].

2.1.3. Khung Iy thuyét va khodng tréng nghién ciru

Tong quan tai liéu cho thay sy hoi tu ctia nhidu xu huéng céng nghé trong viée tich
hop Al vao gido duc dai hoc. Pé hiéu sau hon vé dong lyc va thach thirc khi trién khai
cac cong nghé nay, nghién ctru sir dung hai 1y thuyét nén tang. Thir nhét, Iy thuyét hoat
dong (activity theory - AT) boi Y. Engestrom (2014) [16] cung cip goc nhin dé phan
tich hé thong k¥ thuat - xa hoi, xem xét cach cac cong cu Al dong vai tro trung gian
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trong hoat dong hd tro sinh vién cua giang vién. AT nhdn manh ring viéc tich hop cong
nghé méi phai duy tri quyén tw chi va phan doan chuyén mén cta con ngudi. Thi hai,
Iy thuyét tai nhan thic (cognitive load theory - CLT) boi J. Sweller (1988) [18] giai
thich rang hiéu qua ra quyét dinh phy thudc vao viéc quan 1y ning luc xu 1y thong tin
han ché cua con ngudi. CLT goi ¥ rang cic hé théng hd tro nén giam “tai nhan thirc
ngoai lai” (vi du nhu viéc tong hop dit liéu hay soan thao vin ban) gitp giang vién co
thé tap trung vu tién ngudn luc tu duy cho cic quyét dinh va nhiém vu su pham phtic
tap hon.

Khi tong hop cac goc nhin cong nghé, quan tri va 1y thuyét nén (AT, CLT), khoang
trng nghién ctru trd nén 1d rang: sy thiéu hyt cac kién trac tich hop can dugce dinh
huéng boi co s 1y luan vitng chic cho viée tich hop LLM vao hoat dong hd tro sinh
vién. Céc nghién ctru hién tai chua giai quyét day du cac rii ro vé dao dirc va van hanh
do thiéu su phdi hop ciia ba yéu td then chdt: (1) cac nguyén tic dam bao tinh tuong
minh, minh bach va kha ning kiém ching (giai quyét van dé “hop den”); (2) co ché
HITL bt budc dé duy tri trach nhiém giai trinh va dam bao quyén ti chu cia giang vién
(phu hop v6i AT); (3) chién luoc khai thac NCLC dé giam ganh ning trong viée xu 1y
thong tin (phu hop voi CLT) va ting kha ning tiép can cho giang vién.

Nhim khic phuc cac han ché nay, bai nghién ctru d& xuit moé hinh RFO-HITL nhu
mot giai phap tich hop cac yéu t6 trén. Kién trac 16ng ghép b quy tic tudng minh nhim
dam bao tinh minh bach véi kha ning xir Iy ngon ngit linh hoat cia LLM dé giam tai
cac cong viéc 1ap lai. Bing cach tich hop cac diém kiém soat bt budc dé con nguoi phé
duyét va sir dung nén tang NCLC, RFO-HITL c6 tiém ning thiét 1ap cac quy trinh hd
trg ra quyét dinh c6 trach nhiém, dang tin ciy va pht hop véi thuc tién gido duc dai hoc [18,
19].

2.2. Kién triic tong quan va co sé lwa chon thiét ké
2.2.1. Kién tric téng quan

Hién thuc hoa cac nguyén tdc d3 néu, mot kién tric nhiéu 16p duoc dé xuit phan
tach rd céc vai tro chure ndng va nang cao tinh mo-dun. Quy trinh tac tir dugc tao thanh
tir sau 16p logic phdi hop bao gom: 16p ngudn dit lidu, 16p van hanh quy trinh, 16p nhan
Al 16p kénh thong bao, 16p giam sat va truy vét, 1op cau hinh va bao mat. Hinh 1 minh
hoa céu tric tong thé.
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Hinh 1. Kién triic hé thong 6 16p ciia quy trinh tic tir RFO-HITL.
2.2.2. Co $6 lwa chon thiét ké

Kién trac RFO-HITL két hop c6 chu dich cac lua chon thiét ké nham wu tién quan
tri va an toan hon 12 t6i da héa tu dong hoa. Cac lua chon nay duoc ly gidi dua trén cac
nguyén tic thiét ké va khung 1y thuyét nén tang:

Diéu phéi wu tién quy tic: Khac véi cac khung tac tir hién dai (ReAct, AutoGen)
tap trung vao kha ning ty 1ap ké hoach cia LLM [11, 12], RFO-HITL st dung cac quy
tic tuong minh lam trung tam cua viéc ra quyét dinh. Lya chon nay truc tiép hién thuc
hoéa tinh tudng minh. N6 dam bao rang logic ¢t 16i ctia hé thdng hoan toan minh bach
va ¢ thé kiém chung, giai quyét cac lo ngai vé “hop den” thudng thiy trong cac hé
théng canh bao som truyén thong.

Tach biét vai tro va gioi han LLM: Vai tro cua LLM bi rang budc nghiém ngat,
tuan thu quyén tu chu c6 gid1 han. Vige tach biét vai tro tao ndi dung va vai tro ra quyét
dinh gitip giam thiéu dang ké riii ro do thong tin bia dat hodc thién kién thuat toan. Theo
lang kinh ctua CLT, viéc tu dong hoa soan thao van ban gitp gidm “tai nhan thirc ngoai
lai” cho giang vién.

Tich hop NCLC va HITL bdt budc: Toan bd quy trinh dugc diéu phdi trén nén tang
NCLC, hién thyc hoa kha ning tiép can, giup giang vién khong chuyén 1ap trinh co thé
kiém soat logic hé thong. Pong thoi, co ché HITL 1a bat budc trudc moi tic vu. Theo
lang kinh cua AT, thiét ké nay dam bao giang vién van 1a “chu thé” kiém soat “cong cu
trung gian” (AI), duy tri quyén tu chu chuyén mon.

RFO-HITL 14 mét kién trac thiét ké nham ting cudng va khong thay thé phan doan
chuyén mén ciia giang vién. Bang 1 so sanh kién triic nay véi cac cach tiép can lién
quan.
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Bang 1. So sanh RFO-HITL véi cac cach tiép cén lién quan.

H¢é thong canh bdo sém Khung agentic o
Tiéu chi A g1 K 2 . RFO-HITL (dé xuat)
truyén thong tong quat

Co ché ra quyét M6 hinh hoc may (hop  LLM t 14p ké hoach  Quy tic tudng minh
dinh den) va thyc thi (rule engine)

C . ., Trung tAm (ra quyét  Gidi han (chi tao Iy
Vaitro cua LLM  Thuong khong 4p dung dinh, thyc thi) gidi va ban nhip)

HITL (con ngudi  Tuy chon hodc thu dong Tuy chon hodc han Bit budc trude moi
kiém so4t) (xem dashboard) ché hanh dong

A oz 2 . Yéu cau lap trinh chuyén Yéu cu ky nang lap NCLC (No-
Neén tang trién khai

sau trinh code/Low-code)
Mi,nh bach & kiém Thép dén trung binh Théf' (kho ‘mAly vét Caq (quy tac fé ré’ng,
soat chuoi suy ludn LLM) audit log chuan hoa)

2.3. Cdc thanh phén chinh va luong hoat dpng

Phan nay trinh bay chi tiét cac thanh phan k¥ thuat c6t 16i cAu thanh kién trac RFO-
HITL va ludng hoat dong ctia chung.

Nguon dir liéu va cdch tiép cdn bdo vé quyén riéng tr: Nén tang cua kién trac 1a
dit liéu dau vao. Tuan tha nguyén tic tbi thiéu hoa dit lidu va dao dirc ngay tir khau thiét
ké [20, 21], hé thong chi sir dung mot tap hop tdi thiéu cac chi bao hanh vi tir LMS.
Toan bd dir liéu duoc phi dinh danh héa (pseudonymised) ngay tai ngudn bang mi dinh
danh da dugc ma hoa bam (hashed ID), dam bao quy trinh Al khong xtr 1y thong tin
nhan dang céa nhan.

Nén tang van hanh va bé quy tac: Lop van hanh quy trinh dong vai tro 1a trung tim
diéu phdi. Viéc stir dung mot bd quy tic tudng minh dé phan loai va ra quyét dinh dam
bao tinh tudng minh (interpretability) va kha ning truy vét (auditability) (vi du: NEU
diém_trung binh < 50 VA ty_1é nép bai < 0.6 THI phdn loai = ‘Rii_ro_cao’).

Lép nhdn Al va ky thudt thiét ké cau lénh prompt: Vai trd LLM duoc gidi han
nghiém ngat theo nguyén tac “tu chu co gi61 han”. LLM hoat dong nhu mot tro 1y nhan
thure, chiu trach nhiém téng hop thong tin va soan thdo van ban. DPé dam bao dau ra nhat
quan, k¥ thuat thiét ké cau lénh (prompt engineering) c6 cau tric chit ché duoc ap dung,
bao gém cac thanh phﬁn nhu chi thi hé théng, ngtr canh, nhiém vy va rang budc dau ra.
Bang 2 minh hoa mét vi du vé cdu trac cdu 1énh prompt dugc sir dung trong nghién ctru.
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Bang 2. Ciu tric prompt chi tiét va lwgc dd diu ra JSON.

Phin Prompt Noi dung vi du (minh hga)

Ban 1a mét tro Iy Al cho giang vién, ludn giao tiép v6i giong vin

System R N \ 1L X
y chuyén nghiép, tich cuc va ho trg.

Dt li¢u sinh vién: { "avg score":4.5,

COnteXt n : : ’ - n ", n., 1y n”

assignment submission _rate": 0.5, "risk_level": "high" }

Task Hay tao mot ban luan giai ngan gon giai thich cac chi s trén va
soan ndi dung thong bao giri dén sinh vién dé dé nghi ho tro.
Péu ra phai la mdt ddi tuong dinh dang JSON. Khong str dung céc

. tir tiéu cuc nhu "that bai", "yéu kém". Email khong duoc dai qua
Constraints

150 tr.
Schema: { "rationale": string, "email draft": string }

Kénh théng bdo va giao dién HITL: Thanh phan nay 14 co ché thuc thi cho nguyén
tac HITL. Hé théng duoc thiét ké dé tich hop lién mach vao quy trinh lam viéc hién c6
clia giang vién (tao thu nhap truc tiép trong email va giri thong bao tirc thoi), gitp giam
tai cong viéc tha cong dong thoi duy tri quyén tu cha chuyén mon.

Ludng hoat dong cta quy trinh RFO-HITL dién ra qua mot chudi cac giai doan
tuan tu. So do tudn ty trong hinh 2 minh hoa chi tiét cac tuong tac giita cac thanh phan
hé thong va ngudi dung cubi (giang vién). Quy trinh hoat dong bao gém cac giai doan
chinh sau: Kich hoat va thu thip dir liéu (B1-B2); Phén tich dya trén quy tic (B3); Tao
néi dung ho tro boi AI (B4-B6); Kiém sodt va thwc thi boi gidng vién (B7-B8); Gidm sdt
va truy vét (B9).

NEN TANG TU PONG NHAN Al P s R A GIAM SAT
HOA QUY TRINH (AL AGENT CORE) N T HONG B A0 | & TRUY VET

B1: Kich hoat - Lich
trinh hodc thiicong |
B2: Tai & Xac thyc
dr ligu |
B3: Ap dung quy tic ! Log@B3
twong minh
B4: Tao cau lénh
prompt

T B5: Goi API LLM — -

- Tao luan giai & Log@B5
ndi dung théng bao
A//a Tao thu nhap \

B6: Hau xt ly & rang B7: Xem xét
budc an toan I & chinh sira r \

\ -\_‘ Guitnongbao LT | 4 B8: Log@H2

Zalo OA |

‘ Phé duyét/Tir chéi

B9: Hoan tat nhatky
J [ Log@B9 J

Hinh 2. So dd tuén tu twong tic giira cAc thanh phan trong hé thong.
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Ludng hoat dong nay thé hién rd dic trung cua kién trac RFO-HITL: quyét dinh
dua trén quy tic (giai doan 2), ndi dung duogc ting cuong boi Al (giai doan 3) va hanh
dong cudi cung ludn dugc kiém soat boi con ngudi (giai doan 4).

2.4. Xay dung tip div liéu téng hop

Nhim dam bao quyén riéng tu cua sinh vién va cho phép kiém soat chit ch& cac
diéu kién thu nghi¢m trong giai doan danh gia k¥ thuat, nghién ctru stt dung mot tap dir licu
tong hop. Tap dir liéu gdm 100 ho so sinh vién dugc tao ra bang ngdn ngit 1ap trinh
Python (str dung thu vién Faker va NumPy) dé mo phong cac chi bao hanh vi dua trén
cac phan phoi théng ké thuong thay trong phan tich hoc tap.

Tap dit lidu ¢ ciu tric chu dich dé bao quat cac kich ban da dang: 30% trudong
hop rdii ro cao, 40% rii ro trung binh, 20% rui ro thap va 10% 1a cac truong hop ngoai
1& (vi du: dit liéu thiéu hodc gia tri bat thudng) dé kiém tra hiéu suat ctia hé thong.

3. Két qua va ban luin

Phan nay trinh bay két qua chimg minh tinh kha thi cta kién tric thong qua mot
kich ban st dung cu thé, tiép theo 1 cac phat hién tir qua trinh danh gia k¥ thuat dua
trén cac ti€u chi da xac dinh.

3.1. M6 ta kich ban minh hoa

Quy trinh hoat dong dau-cudi (end-to-end) cia kién trac REO-HITL dwoc minh
hoa théng qua mét kich ban xu Iy hd so tir tap dir liéu tong hop (Sink vién SV042), md
phong tinh hudng c6 rai ro hoc thuat cao. Kich ban nay chirmg minh tinh kha thi cta
thiét ké.

- Giai doan 1 va 2: Thu thdp dit liéu va dp dung quy tdc.

Quy trinh dugc kich hoat theo lich trinh. Dt li¢u 4n danh cua sinh vién SV042
dugc tai vao hé thong (hinh 3). Céc chi s cho thdy dau hiéu can quan tdm: diém trung
binh (avg score): 4,5; ty 1 ndp bai (assignment submission_rate): 0,5 (50%) va s6 1an
dang nhap (login_count): 3 (thap).

Bo quy tic tudng minh trén nén tang NCLC ap dung logic nghiép vu:

NEU (avg score <50) VA (assignment submission_rate <0.6) THI risk level =
‘High’

Do théa min diéu kién, hé thong phan loai SV042 vao nhdém “rai ro cao”. Quyét
dinh nay va dir liéu dau vao duoc ghi nhan vao nhat ky kiém ching.

- Giai doan 3: Tao ngi dung hé tro boi Al

Dit liéu ¢c6 ciu trac va murc do rui ro dugc dua vao cau I¢nh prompt dugc kiém
soat chit ché va giri dén 16p nhan Al (Gemini). LLM tra vé mot d6i twong JSON gom:

(1) Ludn gidi cho giang vién: “Sinh vién Nguyén Phuong N hién c6 diém trung
binh... Piéu nay cho théy em can hd trg dé cai thién két qua hoc tap.”.



DOI: 10.31276/VJST.2026.3884 Khoa hoc tw nhién | Khoa hoc may tinh va thong tin
Khoa hoc ky thudt va cong nghé | Cac linh vuc khac cua khoa hoc ky thudt va cong nghé

(2) Email nhdp giri sinh vién: “Chao Nguyén Phuong N,\n\nC6 nhan thay em dang
gap mot vai khé khan trong hoc tap... Em c6 thé sap xép thoi gian gap C6 dé néi chuyén
khong?\n\nThan mén,\n\nC6 [Tén giang vién]”.

@0 rén + Personal | RFO-HTTLDemo - Addtag Inactive Share m O star 53481
Editor  Executions  Evaluations
INPUT - DI LIEU HOC SINH OUTPUT - KET QUA PHAN LOAI
student_id Svoa2 — Phin legi thanh edng
{(Classification Success)
avg_score 45 4 k 'y f M
assignment_submission_rate 0.5 \ \ / KET QUA (RESULT)

| Rule Engine Core

Manual Trigger | Process Email Draft

login_count 3 (Start) Tiem 1 item 1 item Titem (HTML - Create Drat) risk_level = High
\ J create: dralt i
¥ NGHIA CHI 56 / \ /
avg_score: Diém trung binh [ GIAI THICH (EXPLANATION)
assign n_vate: Ty 16 nop bai |
/&n ding nhp 1t (3,
jn_count: 56 f3n ding nhse
Lt bt L Load Synthetic Data Extract & Chack 60, hoe sinh duce
p
— LubngdiiéuData Flow) @ Biém két ndi (Connection Point) Titem 56 lugng bén ghi (Record Count)

Hinh 3. Minh hoa dir liéu diu vao va két qua phan loai ciia by quy tiic twong minh,
hé so SV042 dwgce xac dinh 12 “rii ro cao” (risk_level) dwa trén cac chi sé hiéu suat
hoc tap.

- Giai doan 4: Kiém sodt béi gidng vién (HITL).

Hé thong khong ty dong giri email. Thay vao dé, nd tao mot thu nhap trong Gmail
cua giang vién (hinh 4). Gidng vién xem xét luan giai, thuc hi¢n chinh stra dé ca nhan
hoa thong diép trudce khi quyét dinh giri di.

A (B)

modelVersion  responssid

gemini | §4ash  FTWSalusliPhataPoditisAl

Cal Garmin 4|

Mergs
Exirac & Chack.
Proosss Ema Dratt

HITL - Crete Drat

Hinh 4. Giao dién HITL hién thi mét thw nhap trong Gmail. (A) Thong tin ndi bo
danh riéng cho giang vién tham khao; (B) Email duoc soan sin dé gui cho sinh vién.

3.2. Két qua ddinh gid

Két qua danh gia k¥ thuat (bang 3) trén tap dit liéu tong hop (N=100) cho thay,
kién tric RFO-HITL thé hién hiéu qua hira hen trong viéc hd tro ra quyét dinh, tuy nhién
van ton tai nhiing han ché can cai thién vé do chinh xac, tuan thu rang budc va hi¢u
nang.

V& hiéu qua va chét lugng ndi dung, hé théng tao ra cac dé xuét hd trg dugc danh
gia cao, voi diém rubric trung binh dat 4,3/5 va do tin cdy dam bao (Cohen’s Kappa
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0,82). Diéu nay khing dinh vai trd hiéu qua cia LLM nhu mot trg Iy nhan thic trong
viéc soan thao nd1 dung phu hop v6i ngtr canh su pham. Tuy nhién, tinh chinh x4c cua
bd quy tac cot 16 trong viéc phan loai rai ro (F1-score 88,9%) chua dat muc tiéu (>90%),
o1 v can tinh chinh logic nghiép vu dé cai thién kha ning bao quat cac trudng hop phuc
tap hodc truong hop bién.

V& tuan thi an toan, ty 1& vi pham tong thé (6,0%) vuot ngudng cho phép (<5%).
Mic du hé théng ngin chin thanh cong viée sir dung tir ngit cdm (0%), cic vi pham chit
yéu lién quan dén gidi han do dai (4,0%) va céc sai léch nho vé sic thai giong diéu
(2,0%). Pay 1a mot phat hién quan trong, chi ra thach thirc trong viéc kiém soat hoan
toan cac sdc thai ngdn ngit phirc tap cua LLM, dong thoi cting ¢6 manh mé sy can thiét
ctia co ché HITL dé dam bao chat luong va sy phi hop su pham.

Vé hiéu sut k¥ thuat va quan tri, kién triic chtng t6 tinh viing chac khi xir 1y cac
truong hop bién (85%) va dam bao kha ning truy vét tuyét dbi (100%), cung cap nén
tang vimg chic cho trach nhiém giai trinh va quan tri. Han ché dang ké nhat 13 hiéu
nang, voi do tré P95 (3,3 gidy) cao hon nhiéu so v6i muc tiéu (<2 gidy), cho thiy viéc
g0i API ciia LLM 14 diém nghén chinh can duoc t6i wu hoa.

Bang 3. Tém tit két qua danh gia ky thuat (N=100).

Muc Kétqua Trang

‘A £ 34 is Chi s6 do lrom A
Tiéu chi danh gia g titu thue té thai

Tinh chinh xéc ctia b
R i xac CUabO AU £ score (nhom rairo cao) >90%  88,9%  Chua dat

tac
B.0. IRR (Cohen's Kappa) >0,8 0,82 Pat
Chét lugng ndi dung Al B.1. Diém Rubric t
g g ‘ 1€m Rubric trung ~4.0 43/5 Pat
binh (1-5)
Ty 1¢ vi pham tong thé <5%  6,0% Chua dat
Chi tiét:
¢ . B ~A 0 0
Tuén thit ring bubc an toan C.1. St dung tir nglt cam 0% 0% Dat
C.2. Gi6i han d6 dai <3%%* 4,0% Chua dat
C.3. Viph i di¢
] .1p am giong dicy <3%*  2,0% Dat
tinh vi
. Ty 1€ xtt Iy thanh c6
Tinh vimg chic Yo XWYTAIR e g00,  85% Pat
truong hop bién
Hiéu ning Do tré P95 <2 gidy 3,3gidy  Chua dat

. Ty 1& quyét dinh c6 thé t
Kha nang truy vét YO QUL AL O me Y 100%  100%  Pat

vét
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3.3. Ban ludn

Muc tiéu tong quat cua nghién ciru 1a thiét ké va ddnh gia mot mau quy trinh
agentic (RFO-HITL) wu tién tinh minh bach, kha ning kiém soat va phu hop véi boi
canh gido duc dai hoc. Két qua danh gia cung cip bang ching thuc nghiém dé tra 10i
cac ciu hoi nghién ctru d3 dit ra. Kién tric di chung té hiéu qua cao trong cac chic
nang ¢t 16i. Mic du do chinh xéac ctia bd quy tic (F1-score 88,9%) thép hon so vo1 muc
tiéu, chat lugng nd1 dung do LLM tao ra lai vuot trdi, dugce danh gia rat cao (diém rubric
4,3/5) véi d6 tin cay ¢ mirc tot (Cohen’s Kappa =0,82). V& mit quan tri, kién tric thé
hién thé manh vuot trdi véi kha ning truy vét tuyét di (100%) va tinh manh mé trong
van hanh (xir Iy 85% trudng hop bién), khang dinh nén tang k¥ thuat viing chic cho viéc
dam bdo trach nhiém giai trinh.

Tuy nhién, phat hién quan trong nhat nam & cac chi sé chwa dat muc tiéu vé an
toan va hiéu nang. Ty 1& vi pham rang budc an toan 1a 6,0%, chi yéu do vuot gidi han
d6 dai (4,0%), di cho thidy mot goc nhin c6 gia tri: ngay ca véi cac ki thuat prompt chat
chg, viéc kiém soat hoan toan dau ra cia LLM van la mot thach thtc. Phat hién nay
khong chi 1a mdt gi61 han k¥ thuat ma con la mot su xac thyc thyc nghi€ém cho nguyén
tac thiét ké cot 16i cia RFO-HITL: su can thiét khong thé thiéu ciia co ché HITL. Chinh
nhiing ngoai 1¢ nay chimg minh rang viéc loai bo con ngudi khoi quy trinh 1a mét rui ro.
V& hiéu ning, do tré P95 (3,3 gidy) cho thiy viéc goi API ciia LLM 13 mét diém nghén,
phtt hop cho céac quy trinh chay nén nhung can t6i wu hoa cho cac ing dung quy mé 16n
hon.

Khi dénh gia qua lang kinh 1y thuyét, cac két qua nay hoan toan phu hop. Viéc tu
dong hoa cac tac vu soan thdo da gitp giam “tai nhan thirc ngoai lai” cho gidng vién
(phut hop voi CLT), trong khi co ché HITL bat budc dam bao giang vién ludn 1a “chu
thé” kiém soat cong cu (pht hop v6i AT). Tém lai, qua trinh danh gia di chimg minh
RFO-HITL 14 mdt kién tric can bé“mg, thanh cong trong viéc danh ddi mot phﬁn tu dong
héa dé dat duoc sy an toan, minh bach va quyén kiém soat cua con nguoi.

4. Két luan

Nghién ctru dap tng thach thire cap bach trong viéc tich hop tri tué nhan tao tao
sinh vao cac quy trinh hd tro ra quyét dinh trong gido duc dai hoc, mét linh vuire doi hoi
nghiém ngat vé tinh minh bach, trach nhiém giai trinh va sy giam sat ctia con ngudi. Ap
dung phuong phap luan nghién ciru khoa hoc thiét ké, nghién ctru da phat trién va danh
gia ban dau kién trac RFO-HITL. Péng gop chinh 12 mot kién trac thiét ké duoc xay
dung dua trén nén tang 1y thuyét hoat dong va 1y thuyét tai nhan thirc. Kién trac RFO-
HITL dic trung bai su két hop cua ba tru cot: (1) diéu phdi wu tién quy tic tuong minh
dé dam bao tinh minh bach; (2) gidi han vai trd cia cac mé hinh ngon ngir 16n trong
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viéc hd trg nhan thitrc nham giam thiéu rui ro; (3) tich hop nén tang NCLC véi co ché
HITL bat budc dé dam bao kha ning tiép can va trach nhiém giai trinh cudi cing thudc
vé con nguoi.

Két qua danh gia k¥ thuat ban dau xac nhan tinh kha thi va hiéu qua cao cua kién
tric dé xuit. Pang chl , cic phat hién vé viéc vi pham cdc rang budc an toan (sic thai
van phong) trong dau ra ciia LLM di ciing ¢ tAm quan trong thiét yéu ctia su giam sat
bat budc bai con nguoi.

Kién trac RFO-HITL cung cép mot 10 trinh thue tién cho viéc trién khai Al ¢6
trach nhiém trong gido duc. N6 dé xuat mot kién tric can bang, cho phép céc co sd gido
duc khai thac strc manh cua tu dong hoa dé ting cuong niang luc cho giang vién, dong
thoi dam bao cac quyét dinh su pham quan trong ludn nam trong sy kiém soat va phan
quyét chuyén mén ciia con ngudi.
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