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Tém tit: Nghién ciru dé xudt va thir nghiém quy trinh tao sinh tw dong cdu hoi trdic
nghiém khach quan (TNKQ) tiéng Viét dwa trén mé hinh ngén ngir Ién (LLM), trong d6 moi
cdu héi dwoe gdn véi mot chudn dau ra hoc phan (Course Learning Outcomes - CLO) va mgt
mikc nhdn thire theo thang Bloom cdi tién, dong thoi dwoc dwa vao ndi dung gido trinh bang
ki thudt truy xudt BM25 nham han ché hién twong do gide néi dung. Khdc véi cac nghién
ciru trueoc dua vao giang vién danh gia thu cong hodc dung mot LLM ty danh gia ban than,
nghién civu ndy dé xudt co ché cham chéo giita hai LLM thudc hai ho déc ldp (LLaMA-3.3-
70B va Qwen3-32B) lam phwong phdp danh gia tw dong. Thir nghiém trén hoc phan Mang
va truyén thong véi 40 cdu héi sinh dwoce cho thay hé thong dat mirc dong thudn ddp dn tot
dén rdt tot (Cohen’s k = 0,78-0,82) va do bam sdt gido trinh rat cao (0,97-0,99), nhung béc
16 thach thike 16n khi phdn loai mirc nhdn thire Bloom (k = 0,03-0,26). Két qua khang dinh
xu hudng kha thi ciia Al trong hé tro danh gid dai hoc, dong thoi chi ré ranh gici giita ning
liee tr ddng héa va vai tro khong thé thay thé ciia giang vién.

Tir khéa: tao sinh cau héi tw dong, mé hinh ngdn ngi Ion, chudn dau ra hoc phan, chiam chéo
mo hinh ngon ngiv [on, danh gia gido duc dai hoc

I. Dit vin dé mon sdu ca vé ndi dung 13n k¥ thuat ra dé

Trong gido duc dai hoc, cau hoi tric (Kurdi va cong su, 2020). Ap lyc ndy cang
nghiém khach quan (TNKQ) 1a hinh thuc

danh gia phd bién nho kha ning kiém tra

16n khi cac truong dai hoc Viét Nam phai
duy tri ngén hang cau hoi da 16n dé phuc
vu danh gia theo chuén dau ra chuong trinh
dao tao (BO Gido duc va Pao tao, 2021).

dién rong, cham diém khach quan va trién
khai trén quy mo6 16n (CH va Saha, 2020;

Haladyna va cong su, 2002). Tuy nhién, M6 hinh ngoén ngtr 16n (Large

soan thu cong cau hoi TNKQ chét lugong
cao ton nhiéu thoi gian va doi hoi chuyén

"'Truong Pai hoc M& Ha Noi, Ha Noi, Viét Nam

Language Models - LLM) da m¢ ra xu
huéng moi trong sinh ty dong cau hoi



(Automatic Question Generation - AQG):
sinh ciu héi tu nhién, chat luong cao va
diéu khién duogc theo muc tiéu hoc tap.
Doughty va cong su (2024) cho thdy cau
hoi do GPT-4 sinh dat chit luong tuong
duong cau do giang vién soan; Elkins va
cong sy (2024) chiimg minh gido vién uu
tién dung cau sinh bdi LLM khi xay dung
bai kiém tra. Tuy nhién, van ton tai bdn
thach thic: (i) Thir nhat, hau hét nghién
ctru thyuc hién trén tiéng Anh; (i) Thi hai,
cac nghién ciru thuong gin cau hoi véi
muc tiéu bai hoc chung, chua & cap chuan
dau ra hoc phan (CLO) theo yéu cau kiém
dinh tai Viét Nam ( B6 Giao duc va bao
tao, 2021); (iii) Thir ba, hau hét dya vao
giang vién chim tay - ton kém, kho nhan
rong; (iv) Thtr tu, chua c6 cong trinh nao
sir dung chim chéo giita hai ho LLM hoan
toan doc lap nhu mdt phuong phap danh
gia thay thé c6 thé tai lap.

Xuat phat tir d6, nghién ctru nay
nham: (1) thiét ké mot quy trinh tao sinh
cau hoi TNKQ tiéng Viét gan chiat CLO
va muic Bloom, dya vao gido trinh; (2)
dé xuat va thir nghiém khung dénh gia tu
dong dya trén chdm chéo hai LLM doc lap
v6i bo chi s6 toan hoc cu thé; (3) phan tich
cac xu hudéng kha thi va thach thirc con
ton tai khi img dung AI vao danh gia dai
hoc - dung tinh than chu d& hoi thao.

IL. Co sé 1y thuyét

2.1. Chudn ddu ra hoc phin va
nguyén tic dinh gid nhdt qudn

Chuan dau ra hoc phan (CLO) mb
ta kién thirc, ky ning ma ngudi hoc phai
dat duoc sau khi hoan thanh hoc phan; 1a
thanh phan bét budc trong d& cuong chi
tiét theo Thong tu 17/2021/TT-BGDPT
(B9 Gido duc va Dao tao, 2021). Trong
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thuc tién ra dé thi, CLO dugc thé hién qua
ma tran dé thi: mdi cau hoi gan v6i mot
CLO va mdt muc nhan thic - day chinh
14 cAu tric dAu vao ty nhién cho hé théng
sinh cau hoi tw dong. Nguyén tic danh gia
nhit quan (constructive alignment) ciia
Biggs (1996) khing dinh dé thi phai do
dung nhirng gi CLO yéu cau; mot ciu hoi
ding ndi dung nhung sai mttc nhén thic
so v6i CLO van khong dat. Day 1a ly do
nghién ctru dua “phu hgp CLO” va “dling
muc Bloom” thanh hai tiéu chi danh gia
riéng biét.

2.2. Thang Bloom cii tién va
nguyén tic soan cdu hoi TNKQ

Thang Bloom cai tién (Anderson va
cong su, 2001) gém sdu muirc: Nhé, Hiéu,
Van dung, Phan tich, Panh gia, Sang tao;
v6i TNKQ, bdn muc dau 1a kha thi nhat.
Haladyna va cong su (2002) téng hop 31
nguyén tic soan cdu hoi di kiém ching;
Rodriguez (2005) phén tich tong hop 80
nam nghién ciru cho thay ba phuong an la
t6i wu vé hiéu qua do luong, du thyc tién
Viét Nam phd bién bén phuong an. Céc
nguyén tic nay dugc ma hoa truc tiép vao
chi dan cho LLM.

2.3. Sinh cdu héi bang LLM va
ddnh gid bang chim chéo

Céc hé théng AQG truyén thdng
phu thudc tai nguyén ngoén ngir (WordNet,
ontology) von nghéo nan véi tiéng Viét va
chi sinh duoc cdu muc thip ( Dhawaleswar
Rao va Saha, 2020; Kurdi va cong su,
2020). LLM cho phép sinh cau hoi bang
chi dan ngon ngir ty nhién ma khong can
huén luyén lai; két hop k¥ thuét truy xut
tang cuong (RAG) giup neo ndi dung vao
gido trinh, tranh LLM “bia” thong tin.
Trong y khoa, Kiyak va cong su (2024)
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cung cép bang ching ding ChatGPT sinh
cdu hoi cho ky thi duoc ly. Vé danh gia,
huéng dung LLM lam gidm khao (LLM-
as-a-judge) dugc Zheng va cong su (2023)
dat nén tang phuong phap luan véi MT-

I11. Phwong phap va vit liéu nghién ctru

3.1. Kién tritc quy trinh

INPUT 5 PROCESSING BLOCKS EXTRA OUTPUT
(DAU RA)

(AU VAO) XU LY)

Pé cuong | Tién xir Iy hoc liéu

Ao B R Ngan hang
chi tiét Téach doan ~350 tir - Lap chi muc BM25 cau héi
(-docx) (-json)

\ v . a oy 2 & Piém dimg}
— ‘ Trich CLO + Ma trén dic ta CLO-Bloom |pssviyen
| Gl think J Hé thong dé xuat - Giang vién duyét con ngudi

| (pdh)

e Truy xuat ngir canh e

BM25 - k=4 doan lién quan nhat

LLM tao sinh cAu héi (JSON) Sinh lai
LLaMA-3.3-70B
qwen/qwen3-32b

Déinh gid tw dong 3 16p + Chém chéo LLM W
Lép 1: Kiém tra hinh thirc

Lép 2: Bigram Overlap - Jaccard
Lép 3: Cham chéo — mo hinh A cham B, B cham A

Bench; tuy nhién, can ding nhiéu mé hinh
doc 1ap cham chéo dé tranh thién kién tu
danh gia - day 1a khoang trong ma nghién
clru nay gop phan lap.

ARROWS

File GIFT
(Moodle)

cau bj
logi

Théng ké
chit lwgng
(-xIsx)

Hinh 1: So d0 tong thé quy trinh tao sinh va danh gia tr dong cdu hoi TNKQ

Quy trinh gdm nam khéi ndi tiép,
v6i mot diém dimg dé giang vién duyét
ma tran dac ta trudc khi hé théng chay
sinh cau hoi (Hinh 1).

e Khéi 1 - Tién xir ly: gido trinh
duoc tach thanh cac doan ~350 tir (gbi dau
60 tur), 1ap chi muc BM25.

e Khéi 2 - Ma trin dic ta: hé
thong tu trich CLO tir d& cuong, dé xuét
ban nhap; gidng vién duy¢t.

e Khéi 3 - Truy xuat: voi moi
dong ma trdn, tim k = 4 doan gido trinh
pht hop nhit.

e Khoi 4 - Sinh cAu héi: LLM
nhan chi din ma hoa 31 nguyén tic soan
cau hoi va dinh nghia thao tac tirng mirc

Bloom, tra két qua JSON gbém cau dan,
bbn phuong 4n, dap an, giai thich va trich
dan gido trinh.

e Khéi 5 - Panh gia 3 16p.

3.2. Vit ligu va céu hinh thue nghi¢m

Hoc phan: Mang va truyén théng
(7E1010.22), chuong trinh CNTT, gido
trinh 237 trang. D& cuong c6 4 CLO; hé
thdng tu phat hién CLO4 (k¥ ning mém:
lam viéc nhom, thuyét trinh) khong phu
hop TNKQ va ty dong loai. Hai m6 hinh
thudc hai ho khac nhau: LLaMA-3.3-70B
(Meta) va Qwen3-32B (Alibaba), qua nén
tang Groq. Mdi mé hinh 1an luot sinh va
chim chéo cho mo hinh kia. Tham sb:
nhiét d6 0,4; mdi luot 5 cau; k = 4. Tong
40 cau (20/md hinh).



Ma tran dac ta g6m 5t0 hop CLO-
Bloom (4 cau/td hop, cot “Duyét = x”):
CLO1xHiéu (kién thirc mang co ban),
CLO1xVan dung (cdu hinh thiét bj),
CLO2xVan dung (giao thic ting vén
chuyén), CLO3xVan duyng (dinh tuyén
lién mang) va CLO3 xPhan tich (chan doan
su cb mang). Viéc dua muc Phéan tich vao
ma tran nham kiém chimg kha niang kiém
soat muc nhan thic cao cua LLM.

3.3. Khung danh gia tw dong va cdc
chi sé

Chat luong ciu hoi duoc danh gia
hoan toan tu dong qua ba 16p, voi bdn chi
s toan hoc:

L6p 1 - Kiém tra hinh thtre: loai cau
thiéu trudng dit liéu, phuwong an tring lap,
d6 dai chénh léch qua 3,5 lan, hodc dung
cum bi cAm.

L6p 2 - Kiém tra ngit nghia. Gom
hai chi sb. Chi sb thir nhat do d6 bam sat
giado trinh (Bigram Overlap - BO): ty I¢
cdp tir lién tiép (bigram) trong phan trich
dan can ctr do LLM cung cap thuc sy xuat
hién trong doan gido trinh:
|[BG(e) N BG(C)| .

B

BO(e,C) =

trong d6 e 1a cin cw trich dan (evidence)
do LLM cung cip, C 1a doan gido trinh
da truy xuat, BG(-) la tap bigram.
Nghién ctru chon bigram thay tu don
vi tiéng Viét 1a ngdn ngir don am tiét,
khién do trung tir don cao gia tao. Cau
c6 BO < 0,20 bi gin cd nghi bia noi
dung (ngudng dit theo thyc hanh, cin
hiéu chinh trong nghién ciru tiép theo).
Do BO do muc trung lap gilta can ctr
trich dan v6i chinh doan gi4o trinh da
cdp cho LLM, chi s nay c6 tinh vong
tron: gia tri BO cao gan nhu tat yéu va
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chi chung minh cau héi bam sat doan tu
liéu da cip, chua du dé khang dinh hoan
toan khong co6 4o giac ndi dung.

Chi s6 thi hai do chit lugng phuong
an nhidu bang d6 twong dong Jaccard giita
ting nhiéu d va dap an dung k:
|T(d) n T(k)| 2
IT(d) U T(k)|

JS(d, k) =

v6i T(-) 1a tap tir (token). Nhiéu hop 1¢
khi 0,01 <JS <0,90; ngoai khoang nay
bi gin cd.

L6p 3 - Chdm chéo LLM. Mb hinh
giam khdo (khac hgo véi mo hinh sinh)
tu tra 101 cau hoi chi dya trén gido trinh,
khong biét dap an, dong thoi ty gan muc
Bloom. Mirc ddong thuan do bang hé sd
Cohen’s kappa:
_Po—-"Pe

o= 1 — P.e )

v6i P o 1a ty 1& dong y quan sat duoc,
P e la ty 1& dong ¥ ky vong ngau nhién.
Theo thang phan loai cua Landisva Koch
(1977), x > 0,60 dugc coi la mirc tot. Can
luu ¥ k do mirc ddng thuan giira hai mo
hinh giam khao, khong phai d¢ chinh xac
so voi dap 4n chuan do giang vién xéac
nhéan. Song song voi k, nghién ciru con
ding chi s6 khop mirc Bloom (B match)
1a ty 18 ddng y quan sat duoc (P_o) riéng
cho nhan Bloom giita m6 hinh sinh va mo
hinh mau, chua hiéu chinh theo co hoi
ngau nhién - déng vai trd tuong tu P o
trong cong thuc (3) nhung 4p dung cho
muc nhan thte thay vi dap an. Ty 1€ cau

dat ca ba 16p (Pass Rate):
p = 00y 4
"~ N_téng 0 )

Gid thuyét: H1 - P > 70%; H2 - «
dap an > 0,60; H3 - « Bloom > 0,60.
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IV. Két qua va thio luin

4.1. Thong ké mé ti

Hé théng sinh 40 cau hoi (20/md
hinh) theo 5 t6 hop CLO-Bloom. Sau ba
16p danh gia va khu trung 1ap, ngan hang
cudi gdm 7 cau (Bang 1). Pang luu y: hai
md hinh tao ra tap cau hoi dat khong trung

lap vé CLO - LLaMA c6 cdu CLO3 trong
khi Qwen khong c6; ngugc lai Qwen co
cau CLO2 trong khi LLaMA khong co.
Toan bd 8 cdu muc Phan tich bi loai hoan
toan du ma tran yéu cau, cho thay mic
nhan thue cao la thach thic chung cua ca
hai mo6 hinh.

Béng 1: Thong ké mé ta bo cdu hoi sinh duoc

Chi sb LLaMA-3.3 Qwen3-32B Téng Nguwong H1
Tong sinh 20 40 —
Cau dat 3 7 —
Pass Rate - (4) 15,0% 20,0% 17,5% >70%
Bloom Hiéu 1; VD2 Hiéu2; VD 2 Hiéu 3; VD 4 —
4.2. Xu hwong tich cuc
Bang 2: Chi s6 chét luong va dong thuan chdm chéo
Chi s6 LLaMA Qwen Ngudng Két qua

BO - (1), TB+SD 0,99 +0,03 0,97 £ 0,04 >0,20 v
JS-(2), TB+SD 0,21+0,23 0,18+0,21 0,01-0,90 v

P o dap an 0,85 0,89 — —
kdap an - (3) 0,78 0,82 >0,60 v H2
B_match Bloom 0,23 0,44 >0,65 x H3
Kk Bloom - (3) 0,03 0,26 >0,60 x H3

Cohen’s k dap an dat 0,78 (LLaMA)
va 0,82 (Qwen) - murc “tot” va “rat tot” -
vuot ngudng H2 (> 0,60), cho thiy mirc
dong thuan gitta hai mé hinh giam khao
vé dap an la cao. Bdc 1ap véi chi s6 nay,
do bam sat gido trinh theo BO ciing dat
murc rat cao (0,97-0,99); tuy nhién do BO
chi do muc trung 1ap v&i chinh doan gido
trinh d& cdp cho LLM, chi s nay khing
dinh cau hoéi bam sat doan tu liéu da cho,
chua du dé két luan hoan toan khong ¢ do
giac néu thiéu thim dinh cua giang vién.
Hai chi s6 nay 1a xu hudng tich cuc twong
d6ng gitra hai mé hinh. Tuy nhién, phan bd
CLO dat lai it khac nhau: LLaMA c6 cau
CLO3 (2 cau) nhung thiéu CLO2; Qwen

¢6 CLO2 (1 cau) nhung thiéu CLO3. Néu
chi dung mot m6 hinh, ngan hang cau hoi
s& thiéu hut mot s6 CLO nhat dinh, day 1a
rii ro thuc tién quan trong khi trién khai
AI hd tro ra dé thi. Lua chon mé hinh anh
huong truc tiép dén muc bao phu CLO -
ban than diéu nay 1a 1y do can c6 giang
vién ra soat cau hoi dugc tao sinh.

Luu y: ¥ duogc tinh trén n = 13
(LLaMA) va n=9 (Qwen) cau duoc chim
chéo; v6i ¢& mau nhd nay, khoang tin
cay (CI) 95% udc tinh kha rong (£0,15-
0,20). Két qua mang tinh kham pha
(exploratory), chua di dé két luan chic
chén (conclusive).



K dap an
*x100

B_match
Bloomx100

LLaMA s 99
Qwen 20 97

78

82
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Bam sat
gidao trinh
BOx100

Pass Rate
(%)

K Bloom
*x100

; 23 3
44 26

Hinh 2: So sanh da chiéu chit luong hai mé hinh

4.3. Thach thirc

Pass Rate 17,5% thép hon nhiéu
so voi nguong H1. Pang luu y: toan bd
8 cau murc Phan tich bi loai hoan toan du
ma trdn yéu cau, do cac phuong an dang
kich ban c6 Jaccard qua thap hodc bit dong
mirc Bloom - khing dinh day 1a mtic nhan
thire kho kiém soat nhat. Phan tich hai
nhom nguyén nhan chinh: nhom 1 (~50%
cau bi loai): “nhidu qua xa dap 4n” theo
Jaccard, thuc chat 13 han ché cta thudc
do, khong phai 16i cau hoi: hai chudi ky
thuat dang sb (vi du “255.255.255.192” va
“255.255.255.128”) c6 Jaccard rat thap du
déu 1a subnet mask hop 1y. Nhom 2 (~35%):
bat dong mic Bloom (k Bloom chi 0,03-
0,26) - day la thach thirc ¢t 16i. Do phan
16n sb cau bi loai & Nhom 1 xuit phat tur
han ché cia thudc do Jaccard chir khong
phai chét luong ndi dung; Pass Rate 17,5%
can duoc dién giai than trong va khong nén
dung 1am can cir duy nhét dé két luan vé gia

thuyét H1; viéc thay Jaccard bang do tuong
ddng ngir nghia va tinh lai Pass Rate 13 can
thiét trudc khi dua ra két luan cudi cing.

Vi du minh hga: Cau dat (CLOI,
muc Hiéu): “Khi mét thiét bi trong mang
LAN gui dir li€u, vai tro cua switch la gi?”
- A. Dinh tuyén ra Internet; B. Xac dinh
céng dich dua trén dia chi MAC; C. Chia
nho dit liéu thanh géi tin; D. Cung cép tin
hiéu xung nhip. Giam khao dong y dép
an B, gan mtic Hiéu - khép véi mo hinh
sinh. Cau bi loai (CLO2, mtc Van dung):
cdu vé tinh subnet bi gén co vi JS giita cac
phuong an nhidu dang sé qua thap (JS <
0,01), du ndi dung chinh xac.

Tong hop tir két qua thuc nghiém,
Bang 3 xac dinh rd nhitng gi Al c6 thé
dam nhén dang tin cay va nhiing gi giang
vién van phai giit vai trd quyét dinh. Mo
hinh trién khai phut hop: “Al sinh cau hoi -
giang vién ra soat muc nhan thirc va CLO
- Al dinh dang va tao sinh”.
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Bang 3: Ranh gidi nang luc Al va vai trd cia giang vién trong ra dé TNKQ theo CLO

Khia canh

Al lam duge

Van can gidng vién

Noi dung & dép an

k= 0,78-0,82 v Péng tin ciy

Xac nhan theo dap an chinh thirc

Bam sét gido trinh

BO =0,97-0,99 v Rét tbt

Chon doan gido trinh chuan

Murc nhan thirc Bloom

«=0,03-0,26 v Chua tin cdy

Xac nhan diing mtc Bloom ctia CLO

Bao phu CLO déu Phy thudc mé hinh %

Dam béo du tit ca CLO

Mutc Phan tich trd [én 0/8 cau dat x

Soan hodc ra soat cau mirc cao

4.4. Thao ludgn

Phat hién quan trong nhét: ning
lyc cua LLM trong danh gia dai hoc
mang tinh phan ting. O ting ndi dung va
dap 4n (kiém chimg dugc tir gido trinh),
Al dat muc tin cdy cao. O ting phan
loai mtrc nhan thuc Bloom (mang tinh
dién giai), AI kém tin cdy - nhat quan
voi Elkins va cong su (2024) ghi nhén
ngay ca gio vién ciing thuong bit déng
khi phan loai Bloom. Ham y: cac tiéu
chi khach quan c6 thé ty dong héa; cac
tiéu chi dién giai nén gitt vai tro giang
vién, Al chi 1a trg 1y goi y. Dé cai thién
k Bloom, cac hudng ky thuat tiém ning
gdm: suy luan chudi (chain-of-thought)
cho phan loai Bloom, dung vi du mau
(few-shot) voi cau hdi da duogc giang
vién gan nhan, hodc tinh chinh m6 hinh
trén du liéu Bloom tiéng Viét.

Han ché: (i) hai mé hinh tuy khac
ho nhung cing nén tang suy luén; can
thém ho thtr ba (Claude hoac Gemini)
hoan toan doc 1ap; (ii) c& mau nho (n =
40, CI rong), két qua mang tinh kham
pha; (iii) chwa c6 tham dinh giang vién
lam tiéu chudn vang; (iv) mai thir trén 1
hoc phan, can mo rong; (v) cic ngudng
BO > 0,20 va JS dat theo kinh nghi¢m,
chua dugc hiéu chinh bang dir liéu gan
nhin; (vi) mdi t6 hgp CLO-Bloom chi
sinh mot lwgt duy nhat, chua danh gia
phuong sai gitta cac lan sinh do ban chét
ngau nhién ctia LLM.

V. Két luan

Nghién ctru dé xuat va thir nghiém
bude dau quy trinh tao sinh cau hoi TNKQ
tiéng Viét bam sat CLO va thang Bloom,
v6i cau hinh chim chéo giita hai LLM thudc
hai ho doc lap. Két qua cho thay: (1) hai md
hinh tao ra két qua khac nhau vé& phan b
CLO dat chuin dau ra, nén lya chon mo
hinh anh huong truc tiép dén mirc bao phu
CLO:; (2) ca hai dat ddng thuan dap an tot
(k = 0,78-0,82) va bam sat gido trinh xuét
sic (BO = 0,97-0,99); (3) ca hai chua tao
dugc cau muc Phan tich vugt qua bo loc tu
dong va cho k Bloom rat thap (0,03-0,26),
khéng dinh tao sinh cau hoi theo chuan dau
ra van la thach thic chua thé tu dong hoa
hoan toan, doi hoi vai tro khong thé thiéu
cua giang vién trong ra soat mirc nhan thirc
va dam bao bao phit CLO day du.

Vé do gia tri ndi tai, Kkét qua co
thé chiu anh huong boi thiét ké prompt,
ngudng loc BO/JS va cach dinh nghia
muc Bloom. Vé d gia tri ngoai tai, thuc
nghiém maoi thyc hién trén mdt hoc phﬁn
thugc linh vuc mang may tinh nén chua
thé khai quat sang cac hoc phan khéac. Vé
d6 gia tri két luan, ¢& mau nho khién cac
hé sb «k co khoang tin cay rong. V& do gia
tri tiéu chudn, nghién ctru chua c¢6 b nhan
do giang vién doc 1ap gan lam quy chuan.

Hudng phat trién: mé rong sang ba
ho mé hinh kém thdm dinh giang vién; thay
Jaccard bang do tuong dong ngit nghia;
thuc nghiém da hoc phz:in; va tinh chinh mo6
hinh tiéng Viét chuyén biét cho khao thi.
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AUTOMATIC GENERATION OF MULTIPLE-CHOICE
QUESTIONS BASED ON COURSE LEARNING
OUTCOMES, LARGE LANGUAGE MODELS, AND
BLOOM’S TAXONOMY

Ngo Van Son', Bui Anh Tuan', Nguyen Quang Anh'

Abstract: This study proposes and pilot-tests a pipeline for the automatic generation
of Vietnamese multiple-choice questions (MCQs) using large language models (LLMs).
Each generated item is explicitly mapped to a course learning outcome (CLO) and a specific
cognitive level of Bloom s Revised Taxonomy, and is anchored to course textbook content via
BM?25 retrieval to reduce hallucination. In contrast to prior approaches that rvely on manual
instructor evaluation or single-model self-assessment, this work introduces a cross-grading
mechanism in which two LLMs from entirvely independent model families (LLaMA-3.3-70B
and gwen/qwen3-32b) evaluate each other s output as the automated quality assurance layer.
Experiments on the Computer Networking course (237-page textbook, 3 viable CLOs, 40
generated items) show good-to-very-good answer agreement (Cohen'’s k = 0.78-0.82) and
very high content grounding (BO = 0.97-0.99), yet reveal a substantial challenge in Bloom-
level classification (k = 0.03-0.26). The results affirm the feasibility of Al-assisted MCQ
generation in Vietnamese higher education, while delineating the boundary between what
can be automated and what continues to require instructor judgment.

Keywords: automatic question generation, large language models, course learning outcomes,
mo hinh ngon ngiv [on cross-grading, higher education assessment
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