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Abstract: Assessing question quality is an essential step in ensuring
the validity and reliability of assessment, yet existing methods remain
heavily reliant on experts, are qualitative in nature, and difficult to
scale. This paper proposes AF2QE (Al-based Framework for Question
Quality Evaluation), a pre-validation framework integrating three
tiers to provide quantitative, transparent, and repeatable quality
indicators. The semantic analysis tier uses Sentence-BERT to measure
the alignment of questions with course content and course learning
outcomes (CLO). The pedagogical validation tier classifies questions
according to Bloom’s taxonomy using a model that combines TF-IDF
and LinearSVC, and calculates content and CLO coverage indices. The
statistical validation tier estimates the difficulty and discrimination
indices using Bloom weights and semantic distance. Experiments on
650 questions from the Object-Oriented Programming course show that
the Bloom classification model achieved an accuracy of 92.50%, and 84%
of the questions simultaneously met all three criteria regarding content
alignment, cognitive level, and optimal difficulty range. Initial results
indicate that AF2QE has potential as a useful pre-screening tool to
support experts in validating the quality of question banks.

Keywords: Item quality evaluation, automated item generation, Bloom'’s
taxonomy, pre-deployment validation, course learning outcomes, classical test
theory.
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Tém tat: Danh gia chat luong cau hoi la khau thiét yéu trong dam bao
gia tri va do tin cdy cta khao thi, song cac phuong phap hién hanh van
phu thudc nhiéu vao chuyén gia, mang tinh dinh tinh va khé mé réng
quy mé. Bai viét nay dé xuat AF2QE (Al-based Framework for Question
Quality Evaluation), mot khung tién kiém dinh tich hop ba ting nham
cung cap cac chi s8 chat luong dinh lwgng, minh bach va ¢ thé ldp lai.
Tang phan tich nglt nghia st dung Sentence-BERT dé do mtic dd lién
két ctia cau hoi v6i ndi dung gido trinh va chuén dau ra hoc phan (CLO).
Tang xac thiee su pham phan loai cau héi theo thang Bloom bang mo
hinh két hop TF-IDF, LinearSVC, tinh toan chi s bao pht ndéi dung va
CLO. Tang kiém dinh théng ké wéc lugng dd kho va d6 phan hda dua
trén trong s& Bloom va khoang cach ngit nghia. Thue nghiém trén 650
cau hoi thude hoc phan Lap trinh Huéng d6i twong cho thady mo hinh
phén loai Bloom dat d6 chinh xac 92,50% va 84% cau hoi dong thoi dap
tng ba tiéu chi vé lién két ndi dung, miic nhén thie va vung dd kho téi
wu. Két qua bude dau cho thay, AF2QE c6 tiém nang sang loc tién ki€ém
dinh hitu ich, hd tro chuyén gia trong kiém dinh chat luong ngan hang
cau hoi.

Tw khoa: Dinh gid chit liwgng cdu hoi, tao sinh cdu hoi tw djng, thang phin
logi Bloom, tién kiém dinh, chudn diu ra hoc phin, Ii thuyét kiém thir ¢d dién.

https://doi.org/10.15625/2615-8957/12610807 51



Tap chi Khoa hoc Gido duc Viét Nam, Tap 22, S6 08 (2026), 51-60

1. Dat van deé

bénh gia chat luong ngan hang cau hdi la thanh
t6 cot 161 trong khao thi va dam bao chét lugng. Tan
va cong su (2025) nhan dinh, mot dé thi la tap hop
cac cau hdi dat chuan khong chi bao phu ndi dung
ma con phai bado dam gié tri noi dung va do tin cay,
ttc phan anh ding chuan nang luc va cho két qua
on dinh, nhat quéan gifta cac 1an danh gia. Bén canh
d6, Makhlouf va cong su (2020) cho réng, dé thi can
c6 su phan hoa dé phan loai nguoi hoc theo mac do
dat chudn dau ra. Tam va cong su (2024) cho réng, su
lién két chat ché gitta noi dung, chuan dau ra va phan
b hop 1i theo thang nhan thtc Bloom gitp danh gia
toan dién. Tuy nhién, Circi va cong su (2023) phat
biéu, thuc t&€ danh gia dé thi van chd yéu dua vao
chuyén gia va kinh nghiém c4 nhan, mang tinh dinh
tinh va khé mo rong khi ngan hang cau héi l6n.

Khojasteh va cdng su (2025) nhan dinh, su phat
trién manh mé ctda tri tué nhan tao (Al), ddc biét la
cac mo hinh ngoéon ngir 16n (LLMs), mo ra kha nang
ho trg danh gia dé thi theo noi dung, thang Bloom,
CLO va ngit nghia, gop phan nang cao tinh khéach
quan va nhat quan. Opait va cong su (2025) cho rang,
v6i kha nang xtr li ngén ngtt & miic ngit nghia sau, Al
khong chi tao sinh ma con c6 thé phan tich cdu tric,
muc tiéu nhén thtce, tinh nhat quan, phét hién yéu
t6 mo ho, thuat ngtr da nghia hodc diéu kién chua
day du ctia cau hdi. Tan va cong su (2025) xay dung
hé thong hd trg phan loai cau hdi theo thang Bloom,
gop phan giam khac biét trong dién giai gitta cac
chuyén gia va ting tinh nhat quan thong qua nhan
dién cac khéi niém va ngit canh.

Trong thyc t€, phuong phép danh gia chat luong
dé thi dua hoan toan vao chuyeén gia (SME) van dugc
xem la “chuan muc vang” trong nhiéu hé théng gido
duc. Tan va cdng su (2025) chi ra, SME boc 10 nhiéu
han ché vé ngudn luc va tinh hé thong. Circi va cong
str (2023) cho rdng, phuong phap nay ton kém thoi
gian, chi phi va doi hoi nhiéu vong phéan bién, dic
biét He va cong sy (2024) nhan manh thach thac ¢
céc linh vuc yéu cau cap nhat. Nghién ctu cta Opait
va cong su (2025) cho thdy muc do khong dong
thuan c6 thé dao dong tir 20% dén 30%.

Ngay nay, c6 thé tao sinh cau héi tu dong
(Automated Item Generation - AIG) dua trén cac mo
hinh hinh thtic héa tri thtic. He va cong su (2024) cho
réng, muc tiéu cta AIG la mé rong ngan hang cau
héi, ddm bao tinh nh4t quan va giam chi phi so voi
bién soan thu cong. AIG thuong duoc chia thanh ba
huéng chinh: Dya trén khuén mau, dya trén ban thé
hoc va dua trén LLMs. M6i huéng c6 vu va nhuoc
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diém riéng: Huéng dua trén khudén mau ddm bao
tinh nh&t quan nhung bi gidi han boi do da dang
thdp; huong dya trén ban thé hoc cho phép li luén c6
cdu trac song doi hdi cong stic xay dung ban thé 1on;
huéng dua trén LLMs linh hoat va tu nhién nhung
thi€u kiém soat vé mic nhan thtc va do tin cay. So
VvOi cac tiép can da duge cong bo, hé thong cua Tan
va cong su (2025) tap trung vao phan loai Bloom va
can chinh CLO nhung chua tich hop uéc luong tam
tric hoc tién trién khai; Zhai va cong su (2022) di sau
vao chdm diém tu dong va phan tich nang lyc nhung
hoat dong ¢ giai doan hau kiém; Circi va cdng su
(2023) tap trung vao sinh cau hdi tu dong ma chua
c6 co ché& kiém dinh chat lugng tich hop. Mac du dat
nhiéu tién bd, phan 16n nghién ctu AIG tap trung
vao sinh cau héi hon 1a kiém dinh chat luong. Circi
va cong su (2023) nhan dinh, cac thach thic con ton
tai gobm dam bao gia tri noi dung, kiém soat mtc
Bloom, phét hién mo hé ngit nghia va duy tri do tin
cay khi md rong quy mo.

Khoéang tréng nghién cttu ¢ day 1a chua c6 mot
quy trinh dong thoi dé: 1) Dinh luong mtc do lién
két ngir nghia v6i CLO, 2) Kiém soat phan bd nhan
thuc theo thang Bloom, 3) Udc luong do kho/phan
héa trudce khi c6 dit liéu thuc nghiém.

Tt nhiing thach thuc va khoang tréng néu trén,
nghién ctru nay dé xuat mot khung danh gia chat
lugng cau héi dua trén tri tué nhan tao huéng dén
cung cap mot cong cu dénh gia chat lugng cau hoi
thong qua céc chi s6 dinh lugng minh bach, c6 thé
13p lai va mé& rong nhdm hd trg chuyén gia trong qué
trinh danh gia. Cau hoi nghién ctru dat ra la: Liéu
mot khung tich hop dua trén Al két hop phan tich
ngtt nghia, xac thuc su pham va udc lugng thong
ké, c6 thé danh gia chat lugng cau hdi mot cach hé
thong, dinh luong va c6 kha nang mo rong trudce khi
trién khai thuc nghiém khong?

Hinh 1 trinh bay logic tong thé cua nghién cau.
Xuat phat tir thuc tién danh gia cau hoi phu thudc
hoan toan vao chuyén gia, v6i cac han ché vé chi phi,
tinh cht quan va kha nang mé rong, nghién ctru xac
dinh khoang tréng vé viéc thi€u khung tién kiém
dinh da chiéu. Tir 6, cau hoi nghién ctru duoc dit ra
va dan dén giai phap AF2QE véi ba tang xu li tuan
tu: Phan tich nglr nghia, xac thuc su pham va kiém
dinh théng ké. Pau ra cudi cung la bd chi s6 dinh
luong minh bach, hé trg chuyeén gia ra quyét dinh.

2. Phuong phap nghién ctitu
2.1. Chi sé do luong ciu héi

Trong do luong gido duc, chdt lugng cau hoi va
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Thue tién
Danh gia cau hoi dua hoan
toan vao chuyén gia

Han che
Ton kém, chi quan, kho md
rong quy mo

Khoing trong
Thi¢u khung tich hop tien
kiém dinh da chieu

v

Cau hoi nghién ctru
Liéu khung AT tich hop ¢6 thé danh gia chat lvong cau hoi hé thong, dinh
Iuong va co kha nang mé rong trude trién khai thuc nghiém khong ?

Giai phap dé xuat
Khung AF2QE (3 tang)

L4

\ 4
Ting 1 Ting 2 . Téng 3
Phan tich ngtr nghia Xac thuc sur pham Kiém dinh thong ké
(Sentence-BERT, CLO) (TF-IDF, LinearSVC) (Bloom weight, Semantic)
Cosine similarity Phan loai Bloom, TCI va CCI D6 kho va do phan hoa

Két qua
B0 chi s6 dinh lrgng minh bach — HO tro chuyén gia ra quyet dinh

Hinh 1: Logic tong thé ciia nghién citu

dé thi truyén thong thuong duoc danh gia dya trén
Thuyét kiém tht c6 dién (Classical Test Theory -
CTT) va Li thuyét tng dap cau hoi (Item Response
Theory - IRT). Cac chi s6 phé bién gém Do khoé (p),
Do phéan hoa (D), hé s6 tuong quan point-biserial va
Cronbach’s alpha, dong vai tro trung tam trong phan
tich djc tinh tam tric sau khi ki thi duoc trién khai
trén mau thuc t€ (Kim va cong su, 2023; Toraman va
cong su, 2022).

Theo Kim va cong su (2023), Do kho (p) 1a ti 1é tra
101 ding, phan anh muc do dé - kho cua cau hoi. Bo
phan hoéa (D) dugc tinh qua nhém trén - nhém dudi
hodc tuong quan diém - téng. Cronbach’s alpha dao
dong 0.872 - 0.978 cho thay do tin cay noi tai cao.
O miic sau hon, IRT cho phép udc luong tham s6
cau hoi doc 1ap v6i mau va ham phan tich thong tin.
Toraman va cong su (2022) nhdn manh kha ndng danh
gia gia tri va sai s6 chuan. Ngoai ra, Opait va cong su
(2025) gidi thiéu cac chi s6 nhu Krippendorff's Alpha
va Cohen’s Kappa dugc ding dé do mac do dong
thuan gitta nguodi chAm va hé théng Al Piém chung
cta cac chi s6 nay 1a phu thudc vao di liéu sau ki thi.
Do yéu cau phan héi thuyc t& dé uéc luong tham s6 6n
dinh, chung chu yéu phuc vu phéan tich hau kiém va
chua ho tro hiéu qué cho danh gia trudc trién khai.

2.2. Ung dung tri tu¢ nhan tgo trong ddnh gid

Zhai va cong su (2022) cho rdng, cac tng dung Al
trong danh gia gido duc dang chuyén tir do luong
hiéu sudt don thuan sang phan tich chi tiét dic trung
nhan thtc va nang luc nguoi hoc. N6i bat 1a tu dong
chdm bai tu luén voi mic d6 déng thuan cao so voi
giam khao, do bang Cohen’s Kappa, déng thoi c6
thé phan tich thanh phan ki ndng nhu lap luan va su
dung bang ching. Al hd trg phan loai Bloom thong
qua NLP va cac m6 hinh hoc may, gép phan kiém
tra phan bd nhan thtc va can chinh chuan dau ra
(Mohammed va Omar, 2018).

Bén canh d6, Al cung cap phan hoi tu dong gan
thoi gian thuc, xac dinh sai léch khai niém va dé
xudt cai thién, tham chi suy luan dic diém nhan thic
dé ca nhan hoa hd tro (Zhai va cong su, 2022). Tuy
nhién, Tan va cong su (2025) chi ra ring, phan lén
nghién ctru tap trung vao cac nhiém vu don Ié nhu
tao sinh, phan loai hodc cham diém, thiéu tich hop
va lién két voi cac khung do luong truyén thong nhu
CTT hodc IRT.

2.3. Khung danh gid chdt lwgng cdu héi dé xudt
(AF2QE)

Khung AF2QE dugc dé xuat nhdm dam bao tinh
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nhat quan vé nhan thuc va do tin cdy su pham, minh
hoa tai Hinh 2. Hé thong dugc thiét ké theo kién tric
da tang, tich hgp ca phan tich ngit nghia, xac thuc su
pham va kiém dinh théng ké, nhdm cung cap mot
quy trinh danh gia toan dién tur truéc dén sau khi
st dung cau hoi. AF2QE duoc xay dung voi ba tang
déanh gia theo cdu trac hinh thac, mdi thanh phan
dai dién cho mot phép bién ddi tuan tu tdc dong lén
cau hoéi nham dam bdo tinh hop 1é & cac khia canh
khac nhau trong qua trinh danh gia.
AF2QE=(S, P, T) (1)

Dé dam bao su tuong dong ngir nghia va phan
loai chinh xac theo thang Bloom, truéc hét cau hoi
dugc danh gid & mtc biéu dién khai niém bang cach
anh xa noi dung vao khong gian vector ngtt nghia
da chiéu, noi cac quan hé khai niém dugc luong hoa
thong qua cac thudc do tuong ddng phan bs. Cach
ti€p can nay giam sy phu thudc trung khop tir khoa
bé mdt va cho phép so sanh dinh luong voi cac CLO.

Tiép theo, cau hoi duge danh gia dudi goc do xac
thuc su pham, tap trung vao thao tac nhan thicc ma
ngudi hoc phai thyc hién thay vi chi noi dung bé
mat. Sy pht hgp gitta dong tir hanh dong, ngit canh

va mtc do tu duy duogc kiém tra thong qua co ché
anh xa nhan thic, qua d6 han ché€ sai léch do mo
hé ngon ngir va ddm bao nguyén tic can chinh giita
muc tiéu, ndi dung va danh gia.

Cudi cing, kiém dinh théng ké trude thi st dung
cac tham s6 nhu d6 kho va kha nang phan héa duge
udc lugng qua moé hinh do ludong va déi chiéu. Budc
nay xac dinh cau hoi khong chi phtt hop vé ndi dung
va nhan thtic ma con dat yéu cau vé do tin cay va gia
tri do luong dé trién khai thuc té.

Nhu vay, khung AF2QE thé hién mot chudi bién
déi liéen hoan: Tir biéu dién y nghia, dén cdn chinh
nhan thiic va cudi cting 1a kiém dinh théng ké. Cach
ti€p can nay cho phép qua trinh xac thuc cau hoi
duge thuc hién mot cach hé thong, dinh luong va
c6 kha ning ldp lai, ho trg chuyén gia ra quyét dinh.

2.3.1. Tang Phan tich ngit nghia

Tang nay duoc thiét k& nhdm danh gid muc do
tuong ddng nglr nghia cua cau hdi voi gido trinh,
CLO. Sau khi tién xtr Ii va phan doan tai liéu dé loai
bo nhiéu va dam bdo mat do thong tin hoc thuat,
hé thong st dung mo hinh Sentence-BERT dé anh
xa mdi don vi ndi dung vao vector da chiéu, sau do

g -~ -~ -~ -~ -~~~ """ ~-"“-"“-"“-~ - -~ - - == === ="=7= 77 L
-ED A R |
= Kiém tra do twong
'.:;3 IED - 4|—) dong gido trinh . |
&S —— Embedding £ |
= ;: B(_)Acau P01 ‘AI 511111 ngft nghia > Kiém tra 46 twong g, |
E Cau hoi va nhan | ddng véi che CLO U% |
o
__________ U I A N I B
—————————— e e e e e e
g A 2 A 2 A 4 = |
. = Kiém tra phu hop | Chi sb phu TCI | =3
4 5 CLO '
= 2 A 4 . |
== M0 hinh dur doan | Du doan mirc d6 - |
5 thang Bloom 1 theo Bloom Chi s0 phu CCI
|
- - |- - - - - - - - - - - - - = -+ 4+ -F - ;
= ' > U'éc luong d6 kho |
~§ Trong so theo thang Bloom |
-
= U'éc lugng d6 phén hoéa |
<« =
o & | VY i |
|8 QA report < |
Tzl & »| (Phin tich truée ky thi) |«
e Fy—————————— |
E = 4 |
g DPanh gia cua chuyén gia Phan tich sau ky thi
= |
El
= | |
g
ffﬂ) |
_g_ _____________ = |

Y

Y Y

| Két ludn cubi cung |

Hinh 2: Khung AF2QE dé xudt
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duogc chuan héa va luu trit nhu mot co sé tri thie ngtt mtic d6 tuong ddng ngtt nghia gitra cac biéu dién.
nghia ctia hoc phan (Reimers va Gurevych, 2019). Ciic chi 56 dinh gid ngit nghia
Biéu dien vector Tir cac gia tri tuong dong, trich xuét hai chi s6

bau vao cda hé thong gom: chinh:
Cau hdi: q Chi s6 tuong dong t6i da gitta cau hoi va mot
o d o trinh Ty = doan trong gido trinh:
Téap doan gido trinh: D= {dl’dz’""dn} SRmux(q) = max sim(q,di) (6)
Tap chudn daura: C= [c ,c_,...,C ]
. T Chisot dong t binh:

Cac thanh phan nay duoc anh xa Vao vector da - S0 Hong orllg nrung o

chiéu thong qua ham embedding;: SR (q)=—2. sim{q,d ) 7)
avg n 1i=1 i
v = f(x) ()

2.3.2. Tang Xdc thyc su pham
trong d6 f(-) 1a md hinh Sentence-BERT va

Kiém tra tinh chuan xéac va phtt hop véi mtc do
x €{q,d;,q}

theo thang Bloom thong qua mo hinh hoc may, do
Dé dam bao tinh nhét quan trong tinh toan do pht cta cau hoi va céc chi s6 phu hop véi CLO (xem

tuong déng, cac vector dugc chuan héa vé dang L2: Hinh 3).

Vx Buoc 1: Xay dung mo hinh va dy dodn nhan theo
Vx =—0 (3 thang Bloom cho ciu hoi
\
xil, Theo Mohammed va cong su (2018), phuong

phép st dung TF-IDF dé vector hoa dic trung ngon
ngit, sau d6 d4p dung LinearSVC nhdm thuc hién
phan loai trong khong gian déc trung chiéu cao. Cau
hinh TF-IDF két hop LinearSVC dugc ua chudng
trong phén loai van ban hoc thuat nho tinh don gian,

Tinh todn dj tuong dong ngit nghia

Sau khi chuan héa, do tuong déng gitta cau hdi
va ttng doan gido trinh hodac timg CLO dugc tinh
bang cosine similarity:

sim(q,di) = ?q '?di “) on dinh va kha ning tong quét héa t6t.
sim(q,cj) =‘{?q -?C ) Buéc 2: Tinh todn chi s6 bao phii gido trinh (Textbook
i Coverage Index - TCI)
Gia tri nay nam trong khoang [-1;1], phan anh Bén canh viéc tinh mac d¢ lién quan ngtt nghia

Pha huin luyén
m m Vector hoa theo TF-IDF

|

|

|

|

|

|

|

|

T .

.- v .
Mo hinh AI tao |
|

|

|

|

|

|

i Tién xir 1y dit lidu Huin luyén m hinh LinearSVC
si
luyén

A
Mé hinh danh
gia theo Bloom

o m — e — ek ke e e e e e e e e = = ]

Pha kiém thir

Bé céu hoi kiém
thir

Tién xur ly dit ligu P»| Vector hoa theo TF-IDF

Két qua phan mirc

theo thang Bloom

Hinh 3: Xdy dyng mo hinh dy dodn theo thang Bloom
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to1 da cho tumg cau hdi, hé thdng con mo rong phan
tich theo huéng bao pht néi dung ¢ ca mtc cau hai
va muc tap cau hdi. Khi sinh mot s6 cau hdi cho dé
kiém tra, cac cau hdi d6 phai bao phu dugc ndi dung
gido trinh va modi cau hoi phai bao phu duge mot
phan ctda gido trinh (Singhania va cong sy, 2022).

Chi s6 bao pht ¢ mirc cau hoéi

V6i mot cau hoi q duge xem 1a “bao phd” néu:

sim(q, da) >1 ®)

trong do, t la ngudng tuong dong.

S6 doan dugc bao phu:
n

(@)= sim(gd)2t ()

i=1

COV

Chi s6 bao phu cta cau hoi:
N (q)
cov

n

TCI(q) = (10)
TCI, € [0,1] phan &nh ti 1é ndi dung gido trinh ma
cau hoi d6 c6 lién quan. Néu gia tri thap thi cau hoi
tap trung hep vao mot phan kién thtc, con néu gia tri
cao thi cau hoi c6 pham vi rong hodc mo ta khai quat.
Chi s6 bao pht ¢ mitc toan bd cac cau hoi
Dé c6 thé danh gia mtic do bao phti tong thé cta
tap cau hoi d6i voi gido trinh, xac dinh véi méi doan
d, xem c6 it nhat mot cau hoi bao phti hay khong, thé
hién qua Z;
1, néu Eli:sim(q, di) >1

7 = 11)

1

0, nguoe lai

Chi s6 bao phu toan gido trinh:
] n

TCl =—2.7

corpus =) i

(12)

Chi s6 nay cho biét ti 1é ndi dung giao trinh dugc
“cham t6i” bédi it nhat mot cau héi.
Buéc 3: Xdc dinh CLO phil hgp nhat
Dé danh gia dugc cau hoi gan nhat voi CLO nao,
dua vao chi s6 tuong déng gitta cau hoi va CLO
sim(q,c)). Trong d6, do tuong dong cao nhat duogc
xédc dinh bdi:
¢’ =argmax sim(q,c_) (13)
. J
j
Gia tri tuong ddng tuong tng voi:
SRCLO( q= mjax(s;lm(q, cj)) (14)
Chi s6 nay phan anh mtc do gdn két manh nhat
gitta cau héi va mot chuan dau ra cu thé.
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Budc 4: Tinh todn d6 bao phii chudn ddu ra (CLO
Coverage Index - CCI)

Ngoai viéc xac dinh CLO chinh, hé théng con
danh gia mac do bao phu tong thé thong qua chi s6
CCI. Cho ngudng tuong dong t, tap cac CLO dugc
xem la c6 lién quan:

S= {cj|sim(q, cj) 21:}

Chi s6 CCI duorc dinh nghia:

(15)

CCI=—, CCIE [0,1] (16)
Trong dé: |S | 12 s6 CLO dat ngudng, m 1a téng s6
CLO cta hoc phan.

2.3.3. Tang Kiém dinh thong ké

Tai tdng nay, hé thong sé chia thanh hai phan,
phan Kiém dinh truéc thi va Kiém dinh sau thi. Phan
kiém dinh trudc thi st dung thang do do kho dua
trén Bloom két hop v6i d¢ tuong dong vai gido trinh,
néu 6 muc do qua tuong dong voi gido trinh két hgp
cung Bloom ¢ muc thap, do khé cta cau hdi duoc
sinh ndm & muc don gidn ma da s6 nguoi thi c6 thé
thuc hién duoc.

Budc 1: Udc lugng dj kho

Theo Moghadamzadeh va cong su (2011), v6i bo
cau hoi chua c6 tinh thuc nghiém, dé kiém tra do
kho trudce khi thue nghiém c6 thé dua theo hai thanh
phan tiéu chi:

Thit nhdt, mac d6 lién quan dén tai lieu ngtt nghia
v6i gido trinh. Tai buéc tinh todn mitc do lién quan
ngtt nghia tai tang 1, chi s6 bao pht da dugc chuan
héa vé s e [0,1], dé md hinh héa quan hé phi tuyén
gitta d0 bam sat noi dung va do kho, ham logistic
duoc st dung;:

1

semanti = (17
semantic _ component 4 oK05-9 (17)

trong d6, hé s6 k nham diéu chinh do doc va
max(s) = 0.5 la diém trung tam.

V6i ham logistic nay, s cang thap thi cang yéu cau
su suy luan vuot qua tai liéu, tuong duong véi do
kho tang. Nguoc lai, s cang cao thi cang bam sat tai
liéu, do kho giam.

Thit hai, thanh phan nhén thac dya trén thang
Bloom. Mdi mtic Bloom b € {BT1, BT2, ..., BT6} duoc
anh xa sang mot trong s6 nhan thtc dua theo thang
diém [0, 10] theo chuong trinh dao tao va chuan hoa
vé w, € [0,1] phan anh gia dinh ring, muc tu duy
cao hon tuong tng véi do kho lén hon. Téng hop
lai, do kho cudi ciing sé dugc tinh bing trung binh



6 trong so:

dif = & X semantic _ component +(1—a) X LA (18)

Trong d6 a € [0,1] 1a hé s6 can bz?mg nhan thtc va
ngit nghia.

V6i dif € [0,1] thé hién rdng: Gia tri gan 0 biéu thi
cau hoi dé, gia tri gan 1 biéu thi cau hdi kho.

Bang 1: Trong so theo thang Bloom

Miic nhén thic

S6 diém dat

Trong s6 tuong Gng

Ghi nho 1,2 0.2
Thong hiéu 3,4 0.3
Ap dung 56 0.5
Phéan tich 7 0.7
Danh gia 8 0.85
Sang tao 9,10 0.95

Cong thic nay phan anh gia dinh ring, do kho
chiu 4nh hudng dong thoi bdi hai yéu t6, do la do
phtc tap nhén thac va khodng cach ngtt nghia so véi
tai liéu hoc tap (xem Bang 1).

Budc 2: Udc luong dj phin hoa

Trong khi do kho thé hién cho timg cau sé khién
viéc phan biét nang luc gitta cac thi sinh & muc on
dinh thi dua trén do phan hoa la thé hién nang luc
cao, thap cua tung thi sinh d6. Nhung khi chua c6 dit
liéu thuc t€, hé thong mo6 phdéng ude luong dd phan
héa nhu mot ham ctaia do kho (Hillsley, 2025).

Dua trén nguyén li trong li thuyét kiém tra rang
cac cau hdi c6 do kho trung binh thuong phan héa
tot nhat, st dung ham parabol Bernoulli:

D = 4dif(1 — dif) (19)

Vo6iD e [0,1], gid tri 4 dugc nhan vao ham parabol
dé chuan héa ham vé [0, 1] nham mo hinh héa dé
hang hon, khi D=0 tuong duong véi viéc do kho dat
0 hodc 1, lac d6 phan hoa ndm & viéc cau qua dé
khién dai da s6 sé tra 10i dtng, cau qué kho thi dai
da s6 sé tra 101 sai, thé hién su khong phan hoéa. Tai D
cuc dai khi d6 kho dif=0.5, cau thé hién d6 kho trung
binh tao ra kha nidng phéan biét t6t hon.

Butde 3: Kiém dinh sau thi

Theo Kim va cong sy (2023), sau khi ki thi dugc
t6 chuce va thu thap dit liéu lam bai cta thi sinh, hé
thong tién hanh kiém dinh thuc nghiém nhdm xéac

Vii Xudn Hanh, D6 Duy Trinh, Nguyén Quang Anh

thuc cac ude luong d6 khoé va do phan hoa da duoc
tinh toan ¢ giai doan tién kiém dinh. O bude nay, cac
chi s6 tam tric hoc cd dién duoc st dung dé do luong
ddc tinh thuc té cda ting cau hoi, bao gom ti1é tra 10i
ding dé xac dinh do kho ciing nhu cac chi s6 tuong
quan gitta diém cau héi va téng diém bai thi nhdm
danh gia kha nang phan biét nang luc. Viéc so sanh
gitta gia tri udc luong trudc thi va dit liéu thuc té cho
phép hé thong déanh gia mac d6 chinh xac cia mo
hinh. Néu xu4t hién sai léch dang ké thi cac tham s&
nhu hé s6 logistic hodc trong s6 Bloom c¢6 thé dugc
diéu chinh dé nang cao do tin cay cho céc lan trién
khai sau.

Budc 4: Kiém dinh béi chuyén gia

Bén canh dit liéu thuc nghiém, hé thong con tich
hop dénh gia ctia chuyén gia nhdm dam bao tinh
dang din noi dung cta cau hoi (Kim va cong su,
2023). Cac chuyén gia c6 thé xem xét mac do phu
hop ctia cau héi véi chuan dau ra hoc phan, do chinh
xac cua phan loai Bloom cting nhu nhan dinh cha
quan vé do kho va kha ndng phan héa. Banh gia nay
dugc thuc hién thong qua thang do dinh luong hodc
rubric phén tang. Su so sanh gitta nhan dinh chuyén
gia va gia tri uéc luong cua hé thong giup xac dinh
muc do dong thuan gitta mo hinh ty dong va chuyén
mon su pham. Trong truong hop xuat hién khac biét
déang ké, hé thong c6 thé dugc hiéu chinh dé cai thién
do6 phit hop véi thuc t€. Do d6, kiém dinh chuyén gia
dong vai tro bado dam tinh gid tri ndi dung va tang
cuong do tin cdy hoc thuat cho toan bo quy trinh
danh gia.

2.4. Thiét lgp hudn luyén va kiém thir

2.4.1. Dit liéu

Tap dit liéu gom: Gido trinh hoc phan Lap trinh
huéng d6i tugng, chuan dau ra CLO cta hoc phan,
600 cdu hoi huadn luyén duge sinh tir 03 m6 hinh
ChatGPT, Gemini, Deepseek va dugc gan nhan theo
thang Bloom 6 miuc, voi phan bd tuong d6i dong
déu (khoang 100 cau/mtc). 50 cau héi kiém thir
duge sinh tr 05 mo6 hinh gom ChatGPT, Gemini,
Deepseek, Perplexity, Claude, c6 kiém tra tranh
leakage. Trich xudt dic trung st dung TF-IDF voi
n-gram (1-gram, 2-gram) va LinearSVC dugc t6i uu
tham s& bang phuong phap kiém tra chéo. Dit liéu
huén luyén dugc chia x_train, x_test voi ti 1& 8:2.

2.4.2. Phuong phdp danh gid

Chung t6i st dung bén chi s6 dé danh gia mo
hinh, bao gobm: ACC (do chinh xéc téng thé),' F1-
Score cta timng mtc, FPR (ti 1é duong tinh gia timg
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muc), FNR (ti 1¢ am tinh gia timg muc). Cac chi s6
nay duoc tinh theo cong thtic sau:

_ k=1 (20)
ACC= pa—
2.2.C
i=1j=1 Y
2TPk
F1 —score = (21)
k  2TP +FP +FN
k k k
FPk
FPR = —— (22)
kK FP +TN
k k
FNk
FNR = ——— (23)
k FNk+TPk

trong d6, TP, FP, FN va TN la cac tham s6 cia ma
tran nham 1an theo ting muc dugce trinh bay trong
Bang 2.

Ngoai ra, st dung ti 1&é phan 16p chinh xac cho
ttmg muc trong thang Bloom (DR) dé danh gia hiéu
suat ctia mo hinh dé xuat trong giai doan kiém thu:

NoCorrect
DR= —mM— (24)
NoTest

trong d6, NoCorrect la s6 lugng cau hoi phan loai
chinh xac va NoTest la téng s cau hoi dugc st dung
dé phan loai.

Bang 2: Ma trdn nham lan cho Iop k

Thuc t&
Muc k Mic khac k
Mack  The= G FP=2_C,
Phéan
doan P _ IN = o
llz/tlgcck Ny Zﬁ‘kckj k Zr=k.j=k i

3. Két qua nghién ctu

3.1. Két quad

3.1.1. Phan logi theo thang Bloom

Do chinh xac téng thé ACC dat 92.5%. Ti 1¢ am
tinh gia, ti 1¢ duong tinh gia va Fl-score cta tung 16p
hién thi tai Bang 3.

Dt liéu thtr nghiém duoc loai bé nhan, st dung
mo hinh phén loai theo thang Bloom cho két qua tai
Béang 4. Cac cau hoi & miac Thong hiéu phan mtc sai
02 cau, 01 cau sang muc Ghi nh¢, 01 cau sang mitc
Ap dung.
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Béng 3: T1 ¢ F1-Score, FNR va FPR cua cic mitc nhin
thitc

Miic nhan thirc F1-score FNR FPR
Ghi nhé 92.68% 5.00% 2.00%
Thong hiéu 82.93% 15.00%  4.00%
Ap dung 97.44% 5.00%  0.00%
Phan tich 90.00% 10.00%  2.00%
banh gia 97.44% 5.00% 0.00%
Sang tao 95.00% 5.00% 1.00%
Béng 4: Két qud phan 16p pha kiém thir
Lop S6 lugng Phan 16p chinh xac  Tilé
Ghi nhé 9 9 100.00%
Thong hiéu 8 6 75.00%
Apdung 8 8 100.00%
Phantich 9 9 100.00%
Danh gia 8 8 100.00%
Séng tao 8 8 100.00%

3.1.2. Téng quan théng ké mé td

Tap kiém thtr gdbm 50 cau hdi duoc danh gia qua
ba tdng cua khung AF2QE. Két qua dat 0.742 vé
trung binh d¢ lién quan ngir nghia (SR), 0.701 vé su
tuong dong véi chudn dau ra CLO va 0.81 vé do pht
noi dung.

Céac cau hdi dat ngudng SR > 0.65 dat 88%, cho
thdy muc do bam sat noi dung, c6 6 cau c6 SR < 0.6,
chu yéu thudc nhom suy luan md rong. Diéu nay cho
thdy bo cau hoi c6 do lién két t6t voi ndi dung, dong
thoi van duy tri mtc do mé rong hop 1i dé danh gia
tu duy phan tich.

3.1.3. Phin logi theo thang Bloom dya trén trong sé

Phan loai ty ddng cho 50 cau hoi cho két qua phan
b6 thé hién tai Bang 5:

Bang 5 cho thdy, cac cau héi & mtic Thong hiéu,
Ap dung va Phan tich dugc u6c luong nhiéu hon,
cac cau 0 muc Ghi nho, Panh gia, Sang tao dugc udc
luong it hon.

- Do kho uéc luong trung binh: 0.53



Bang 5: Phin logi cdu hoi theo thang Bloom dua trén
trong so

Tile

S6 cau theo
thang Bloom dua
trén trong s6

S6 cau theo
thang Bloom

Mitc nhan
thirc

Ghi nhé 9 6 12%
Thong hiéu 8 11 22%
Apdung 8 14 28%
Phan tich 9 12 24%
banh gia 8 5 10%
Sang tao 8 2 4%

- Do léch chuan: 0.11

- Phan b6 tap trung manh trong khoang 0.45 -
0.60

biéu nay cho thay cau hdi duoc thiét k€ & muc
Trung binh Kh4, phtt hgp dé t6i uu héa kha ning
phan héa theo CTT. Khoadng 64% cau héi ndm trong
vung t6i uu (0.4 < DO kho < 0.6).

3.1.4. B§ phan hoa uoc lugng

Chi s6 d6 phan hoa uéc lugng duge moé hinh hoa
theo ham parabol dat 0.68. Cac cau c6 do kho udce
luong gan 0.5 cho gia tri phan hoa cao nhat, phu hop
voi ki vong li thuyét réng, cau héi c6 do kho trung
binh thuong phan biét t6t nhat gitta nhém hoc vién
manh va yéu.

Qua danh gid, 84% cau dat chuan 6 ca ba tiéu chi.
Cac ngudng nay dugc chon duya trén tiéu chi ctua
CTT: SR = 0.65 phan anh muc lién két ndi dung chap
nhan dugc; Bloom > Ap dung ddm bao cau hoi danh
gia tu duy béc trung trd 1én phit hop dai hoc; do kho
0.4-0.7 1a vuing t6i uu theo CTT dé phan hoa nguoi
hoc. 08 cau dugc khuyén nghi hiéu chinh, 03 cau do
SR thap va 05 cau chi & mac dd Ghi nhg.

Chi s6 Coverage Index 0.81 cho thdy noi dung dé
thi bao phu t6t noi dung gido trinh, khong tap trung
qua muc vao mot chuong cu thé.

3.2. Thdo lugn

Thuc nghiém trén 50 cau hoi cho thay khung
AF2QE van hanh 6n dinh va nhét quan gitra ba tAng
dénh gia. O tAng ngit nghia, muac d6 lién quan ngi
nghia trung binh dat 0.742 (da s6 > 0.65), cho thay
muc do bam séat gido trinh t6t; mot s6 cau c6 SR
thdp nhung Bloom cao phan danh nhém cau hdi yéu

Vii Xudn Hanh, D6 Duy Trinh, Nguyén Quang Anh

cau suy luan bac cao. Vé su pham, hon 50% cau hoi
tap trung & muc Ap dung va Phan tich, v6i trong
s6 Bloom trung binh 0.64. Tuong quan duong gitta
trong s6 Bloom va udc lugng d6 kho (r = 0.61) cing
cd gid dinh rdng, mtc do nhan thic cao thuong di
kém do6 kho 16n hon. Pang cht y, mic Thong hiéu
c6 Fl-score thap nhat (82.93%) va ti 1¢ phan 16p sai
cao nhat trong pha kiém thtt (75%), phan 16n do ranh
gi6i ngit nghia gitta Ghi nhé va Thong hiéu thuong
mo trong ngdn ngtt tu nhién - tuong déng véi nhan
dinh cia Mohammed va cdng su (2018) rf”mg hai mtrc
nhan thtc bac thap nhat 1a khé phan biét nhat bang
ddc trung tr vung. So v6i hé thong cua Tan va cdng
su (2025) chi dat khodng 85% d¢ chinh xac phan loai
Bloom v6i LLM, két quéa 92.5% cua AF2QE 1a tin hiéu
kha quan, tuy can théan trong khi so sanh do khac
biét vé ngdn ngtt va mién kién thuc.

O tang thong ke, uoc lugng do kho trung binh dat
0.53 (phan 16n trong khoang 0.4-0.6) cho thay dé thi
tap trung trong ving phan hoa t6i uu theo CTT; Do
phén héa uéc luong trung binh 0.68 pht hop véi mo
hinh parabol li thuyét, trong d6 cau hoi c6 do kho
trung binh dat kha nidng phan biét cao nhat. Tuong
quan am nhe gitta mac do lién quan ngtr nghia va
uéc lugng do kho (r ~ -0.28) goi ¥ réng, cau hoéi bam
sat ndi dung thuong dé hon. Téng thé, 84% cau hoi
dat dong thoi ba tiéu chi, cho thdy AF2QE c6 tiém
ndng nhu mot cong cu tién kiém dinh hiéu qua.

Tuy nhién, nghién cttu con mot s6 han ché can
duoc thita nhan: Tht nhat, thuc nghiém chi duoc
tién hanh trén 50 cau hdi tir mot hoc phan duy nhat.
Do d6, kha ning khai quat hoa két qua sang cac linh
vyc va ngdn ngit khac con han ché va can duogc kiém
chtmg thém. Tht hai, cac chi s6 do kho va do phan
héa méi & mutc ude luong tién trién khai, chua duoc
dai chiéu voéi dit liéu phan hoi thuc nghiém tir nguoi
hoc, nén chua thé khéng dinh d0 chinh xac ctia mo
hinh do ludng. Tht ba, viéc gan trong s6 Bloom theo
thang tuyén tinh 1a gid dinh don gian hoa, c6 thé
chua phan anh day du su khéc biét nhéan thac thuc té
gitta cac muc tu duy va can dugc hiéu chinh dya trén
dit liéu thuc nghiém.

4. Két luan

Nghién ctu nay dé xuét va kiém chimg khung
AF2QE nhu mot giai phép tién kiém dinh chat luong
cau hoi trong boi canh gido duc dai hoc c6 su hd tro
cua Al tao sinh. V6i cdu truc ba tdng gom phan tich
ngtr nghia, xac thuc su pham va udc lugng thong ke,
AF2QE huéng t6i chuan héa quy trinh xay dung va
ra soat ngan hang cau hoi theo huéng hé thong, minh
bach va c6 thé 1ap lai. K&t qua thuc nghiém trén 50
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cau hoi cho thdy nhiing tin hiéu ban dau tich cuc:
Pa s6 cau héi dat muc lién két noi dung chap nhan
dugc véi gido trinh, phan bd tuong d6i hop i theo
thang Bloom va tap trung trong vung do kho trung
binh. Cac m&i quan hé gitra trong s6 Bloom, mutc do
lién quan ngtr nghia va uéc luong do khoé nhin chung
phtt hop véi nguyén li do luong gido duc. Tuy nhién,
can luu ¥ rdng, quy md mau nhoé va pham vi thuc
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