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TOM TAT

Trong béi canh céac co sé gido duc dai hoc dang téng cwong déi méi cong tac kiém tra, danh gia
theo chudn dau ra, viéc xay dung cong cu hé tro danh gia chét luong dé thi dua trén céac tiéu chi
khoa hoc va khach quan tré nén cén thiét. Bai béo nay trinh bay qué trinh xay dung va thuc nghiém
phédn mém hé tro danh gia chét luong dé thi hoc phan tai Truong Pai hoc Cong nghiép Quéng Ninh
dua trén ly thuyét kiém tra cé dién (Classical Test Theory — CTT). Phdn mém st dung cac chi sé do6
khd, dé phan biét va dé tin cdy Cronbach’s Alpha; trong d6, bach phan vi duoc st dung dé xac dinh
nhom nguoi hoc ¢ két qug cao va nhém nguoi hoc c6 két qua thap khi tinh dé phan biét.

Phan mém duoc xay dung bang ngdn ngd Python, st dung thuw vién Pandas va NumPy dé xd ly
di? liéu, Streamlit dé xay dung giao dién nguoi dung. Phan mém hé tro kiém tra va chuén hoa dir liéu
d4u vao, tinh toan cac chi sé, phan loai cau héi, canh bdo cac truong hop cén ra soat va xuét bao
céo két qua. Qua do, phdn mém gop phan nang cao hiéu qua cong tac khao thi va cung cép cén ct
phuc vu danh gia mic dé dat chudn déu ra hoc phan tai Truong Pai hoc Cong nghiép Quéng Ninh.
Phan mém duoc thd nghiém trén 41 dé thi thudc 29 hoc phén cua cac chuong trinh dao tao khac
nhau trong hoc ky | ndm hoc 2025-2026, gém 04 dé trdc nghiém, 19 dé tw lugn va 18 dé hén hop.

Két qua thuc nghiém cho thdy phadn mém cé kha ndng xir ly cd 03 hinh thic dé thi, tw déng tinh
toan cac ch/ sé va cung cédp théng tin phuc vu viéc nhén dién cau héi qua dé, qua kho, cé dé phan
biét thdp hodc cé d4u hiéu bat thuwong. Tuy nhién, véi 16p c6 quy mé nhé hon 10 sinh vién, két qua
d6 phan biét chi nén duwoc xem la chi bao tham khdo. Viéc két ludn cau hdi gii lai, chinh stza hay loai
bd cén két hop cac chi sd vé dé kho, dé phan biét, dé tin cdy va nhan dinh cda gidng vién va bé mén.

T khoéa: Ly thuyét kiém tra cé dién (CTT), d6 phan biét; do kho; dé tin cdy Cronbach’s Alpha;
phan tich dé thi; Python; Streamilit.

1. DAT VAN BE
Trong thuwc tién gido duc dai hoc, viéc danh

thac dir liéu dé cai tién dé thi va nang cao chat
lwong dao tao.

gia chét lwong dé thi van con mot sé han ché,
d&c biét trong bdi canh yéu ciu chuan hoa va
kiém dinh chat lwong ngay cang dwoc chu
trong. MGt trong nhirng nguyén nhan chinh |a
viéc thiéu cac cong cu hd tro phan tich div liéu
khao thi mét cach hé théng, khién quéa trinh
danh gia dé thi cha yéu dya trén kinh nghiém céa
nhan va cac phwong phap x& ly thi cong. Diéu
nay khoéng chi lam gidm d6 chinh xac cla két
qua danh gia ma con han ché khd nang khai

Tai Trwdng Pai hoc Cong nghiép Quang
Ninh, méc du céng tac khao thi dwoc trién khai
4n dinh, song viéc phan tich chat lwong dé thi
chwa duoc thue hién thwdng xuyén va dong bo.
D@ lieu diém thi chd yéu dwoc lwu trir & dang
tdng hop, thiéu thdng tin chi tiét cho tng cau
héi, gay khoé khan cho viéc ap dung cac phuwong
phap phan tich dinh lwgng. Thém vao doé, viéc
st dung cac cbng cu nhw Excel, cung v&i céng
cu hé trg Al theo xu hwéng hién nay dé xc ly div
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liéu vAn mang tinh r&i rac, chwa dap rng yéu
cau tw dong hod. Xuat phat tr thwc trang trén,
nghién ctku da tién hanh xay dwng va thuc
nghiém phan mém hé trg danh gia chéat lwong
dé thi dwa trén cac chi sb do lwéng khoa hoc,
qua dé cung cép can ci dinh lwong phuc vu ra
soét, didu chinh va hoan thién dé thi, ngan hang
cau hai.

2. DU LIEU VA PHUONG PHAP NGHIEN CUrU
2.1.Cos&lyluan

Trong linh vyc do lwdng va danh gia giao
duc, chét lwong dé thi thwéng dwoc phan tich
dwa trén céac ly thuyét va mé hinh thédng ké nhadm
nang cao tinh khach quan va do tin cay cla két
quéd danh gia. Trong do, Ly thuyét kiém tra cb
dién (Classical Test Theory — CTT) 1& mét céch
tiép can phd bién va dwoc ng dung rong rai
trong thwe tién gidao duc [1], [4]. Theo CTT diém
s6 quan sat cla ngwoi hoc duwoc cau thanh ti
diém thwe va sai sd do lwong [4]. Trén co s& do,
c6 thé xay dwng cac chi sb phuc vu phan tich
chat lwong cau hdi va danh gia chat lwong dé thi.

Trong nghién clru nay, cac chi sb phan tich
chinh gdbm d6 khé P, phan anh mic d6 dé hoédc
khé cua cau hai; do phan biét D, phan anh kha
nang phan loai nguwdi hoc; va dbé tin cay
Cronbach’s Alpha, phan anh mirc do nhat quan
ndi tai clia toan bo dé thi. Bach phan vi duoc s
dung nhw ¢cdng cu hd tro xac dinh nhém ngudi
hoc cé két qué cao va nhdm ngudi hoc co két
qué th&p khi tinh d® phan biét. Cac nghién ctru
gan day tiép tuc sir dung céac chi sb cla ly thuyét
kiém tra cb dién dé danh gia va so sanh déc tinh
clia cac dang dé thi, bao gébm ca dé thi dwoc xay
dwng vé&i sy hé tro cla tri tué nhan tao [9].

Trén co s& ly thuyét va cac chi sb néu trén,
nghién cru lwa chon céach tiép can dinh lvong
dé xay dwng phdn mém danh gia chat lwong dé
thi, lam nén tang cho viéc thiét ké thuat toan va
cac chlrc nang phan tich div liéu khao thi [2].
2.2. D liéu

D@ liéu str dung trong nghién ctru dwoc thu
thap to két qua cla sinh vién tai Trwérng Pai hoc
Coéng nghiép Quang Ninh. Ngudn di liéu bao
gbm céc tép diém do gidng vién cung cép va div
liéu trich xuét tlr hé théng quan ly dao tao cua
Nha trweng. Bo dir liéu nghién clru gdm cac dé

thi thuéc nhiéu hoc phan khac nhau, véi téng s
41 dé thi cta 29 hoc phan thudéc cac chwong
trinh dao tao khac nhau cta hoc ky i nam hoc
2025 - 2026. D liéu bao gdm diém tirng cau ddi
véi dé trac nghiém, tw luan va hén hop va diém
tdi da twong ng cla tirng cau hdi. Cac dé thi
duwoc lwa chon bdo dadm tinh da dang vé hinh
thirc, bao gom 04 tréc nghiém, 19 tw luan va 18
dé thi hén hop.

Trwéc khi tién hanh phan tich, div liéu dwoc
x® Iy va chuin hoa nham bao dam tinh chinh xac
va déng nhat. Cac bwéc xi Iy bao gébm: loai b
cac ban ghi thiéu thong tin, chuan hoa dinh dang
di¥ liéu, ma hoa két qua lam bai. Sau qua trinh xt&
ly, di¥ liéu dwoc dwa vao phan mém dé thuce hién
phan tich va danh gia chat lwong dé thi.

2.3. Phwong phap nghién ctru

Nghién cu st¢ dung phwong phap dinh
lwong dwa trén ly thuyét kiém tra cbd dién
(Classical Test Theory — CTT), mét trong nhirng
céach tiép can phd bién trong linh vic do lwéng
va danh gia gido duc [1], [4]. CTT dwoc st dung
rong rai dé phan tich chéat lwong dé thi théng
qua céc chi sé thdng ké co ban, cho phép danh
gia mirc d6 phu hgp, khd nang phan loai cla
trng cau hdi va mirc do6 nhat quan ndi tai cta
toan bo dé thi. Trén co s& do, nghién ciu ap
dung cac phuong phap cu thé sau:

(1) Phwong phap phéan tich d6 khé P: B6
khé cla cau héi dwgc xac dinh thdng qua ty 1€
ngwdi hoc trd 16 ding trén téng sb ngwdi tham
gia. Chi sb nay phan anh mic do6 dé hay khé
cla cau hdi trong dé thi. Tuy vao hinh thirc thi,
chi sb dd kho dwoc xac dinh nhw sau:

- Péi véi hinh thire thi trdc nghiém: Do kho
cla cau héi/dé thi dwoc xac dinh théng qua ty lé
ngwoi hoc trd 16 dang trén tbng sé ngwdi tham
gia. Chi s6 d6 khé dwoc tinh theo céng thirc
nhw sau:

n
P =100% 1)

Trong d6: n la sb nguwoi hoc tra 16 dung, N
Ia tdng sb6 ngudi tham gia tra 16i.

- D6i v6i hinh thire thi tw ludn hodc hinh thirc
thi khac: Do khé clia dé thi dwoc xac dinh théng
qua ty lé gitra diém trung binh ctia ngw®i hoc va
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diém tdi da cé thé dat dwoc. Cong thirc duwoc
xac dinh nhw sau:

P=2100% (2)
M

Trong d6: x 1a didm trung binh, M 1a didm
t6i da. Chi s6 P dwoc st dung dé phan loai cau
hoi theo murc do tlr dé dén rat kho, lam co s& dé
diéu chinh c4u truc dé thi.

(2) Phuwong phap phéan tich dé phan biét D:
Do phan biét dwoc st dung dé& danh gia kha
nang cla cau hai trong viéc phan loai ngudi hoc
theo trinh d6. Phuwong phap nay dwa trén viéc
chia nhém ngwoi hoc thanh 02 nhém: nhém
diém cao va nhom diém thap (lay 27% trén va
27% dwoi theo bach phan vi) [3], [4]. Viéc Iya
chon nhém 27% trén va 27% dwdi dwoc ké thira
t cac nghién cru kinh dién trong ly thuyét kiém
tra c6 dién, nham tbi wu hoa kha nang phan biét
gilha cac nhém nguwoi hoc cod trinh d6 khac
nhau. Phwong phap phan nhém 27% ngudi hoc
c6 két qua cao va 27% nguoi hoc cé két qua
thdp van tiép tuc dwoc sl dung trong céac
nghién clru gan day vé phan tich cau hdi nham
xac dinh do kho, dd phan biét va hiéu qua
phwong an nhidu cGa cau héi trdc nghiém [8].
Tuy vao hinh thtrc thi, chi s do phan biét dwoc
xac dinh nhw sau:

- P6i v6i hinh thire thi tréc nghiém: D phan
biét la ti s6 gitra hiéu sé ngudi hoc nhém co két
qua cao tra 16i dung va ngwdi hoc nhém cé két
qua thap tra 161 dang voi tdng sb ngwdi hoc mdi
nhém. Cbéng thrc tinh nhw sau:

D=%"9% 100% (3)
g

Trong do:

gc la sb ngudi hoc tra 161 dang thudc nhom
diém cao; g: la sb nguwdi hoc tra Idi dung thudc
nhom diém thap; g 1a sé ngudi hoc trong méi
nhém. Chi sé D cang cao cho thdy cau hdi co
kha nang phan loai tét.

- D6i v6i hinh thire thi tw ludn hodc hinh thirc
thi khac: D6 phan biét |a ti sé gitra hiéu sb diém
trung binh cla ngudi hoc thudc nhéom co két
qua cao va ngudi hoc thudc nhém céd két qua

thap v&i diém sb t6i da clia cau hai/ dé thi do.

.’.Uc—ft

D= 100%  (4)
Trong do: Tey gidm trung binh clia nguwoi
hoc thuéc nhém cé két qua cao; Z: diém trung
binh cla nguwdi hoc thudc nhdm co két qua thap;
M diém tbi da cta cau hdi. Chi sé6 D cang lén
cho thdy kha nang phan loai cla cau hdi cang
cao; nguoc lai, gia tri D thép hoac am phan anh
cau héi chwa phu hop va can dwoc xem xét
diéu chinh.
Bang 1. Tiéu chuén danh gia dé khé va dé
phan biét cua tirng cau trong dé thi

Chisd Gia tri Mdrc danh gia

D6 khé P

P >80 Dé Can xem xét giam
60<P <80 | Trung binh | Datyéu ciu chuan
20<P <60 |Kho Can diéu chinh
P<20 R4t kho Can xem xét giam

Do phan biét D

D204 RAt tbt Gitr lai
03<D<04 | Tot Gitr lai
0,2<D<0,3 | Trung binh | Can nhéc

D<0,2 Kém Can xem xét loai bd

Céac ngudng phan loai trén dwgc st dung
phd bién trong nghién clru do lwdng gido duc
nhdm danh gia m&c dd phu hop cha cau héi
trong dé thi [3], [4]. Viéc két hop dbng thoi hai
chi s P va D cho phép danh gia toan dién ca
murc dé khé va kha nang phan loai cta cau héi.

(3) Phuwong phap danh gia dg tin cay cua
toan bo dé thi: Do tin cay clha toan bd dé thi
dwoc danh gia théng qua hé sb Cronbach’s
Alpha, phan anh m&c dd nhat quan ndi tai gitra
cac cau héi hodc thanh phan diém trong cung
mot dé thi [1], [4].

+ D6 tin cay toan dé:

k Zf—l a;
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Trong do6: a la d6 tin cay Cronbach’s Alpha.

k 12 sb cau haéi trong dé thi
2 . .. N - .o
0; la phwong sai cda cau héi thir .

2 z P .
7% |a phwong sai tong diém toan bai.

Gia tri ciia hé s nay dao dong tr 0 dén 1;
gia tri cang cao cho thdy dé thi cang dang tin
cay. Théng thwdng, hé sé Cronbach’s Alpha =
0,7 dwoc xem la chap nhan dwoc trong nghién
clru gido duc. Viéc danh gia do tin cay giup dam
bao rang két qua phan tich dé thi co6 y nghia va
c6 thé st dung lam co s& cho cac quyét dinh
cai tién chat lwong dao tao.

Bang 2. Tiéu chuan danh gia dé tin cay cta
toan bo dé thi

Phwong phap nay cho phép gidm thiéu sai
s6t trong qua trinh tinh toan thi céng, déng thoi
nang cao hiéu qua va tinh nhat quan trong danh
gia chét lwong dé thi.

(5) Phwong phap thyc nghiém va so sanh:
Phan mém dwoc thir nghiém trén di liéu thuc té
tai Trwong Pai hoc Coéng nghiép Quang Ninh,
sau do6 so sanh két qua v&i phwong phap x ly
tha cong truyén thdng. Qua dé, danh gia mac dod
chinh xéac, tinh kha thi va hiéu qua cta phan
mém trong thwc tién. D& danh gia hiéu qua cua
phan mém, nghién clru st dung céc tiéu chi so
sanh bao gém: (i) thdi gian x& ly div liéu; (ii)
mirc do sai léch két qué do phan mém tao ra va
phwong phap tinh toan tha cong; (iii) kha nang
phat hién cac cau hdi khong dat yéu cau theo

Hé sé Mec Y nghia cac nguwdng danh gia. C4c tiéu chi nay dwoc st
Cronbach’s | danh dung nham bao dam viéc danh gia phan mém
Alpha gia c6 co sé dinh lwgng r6 rang va khach quan.
o« <~ -~ | 3.KET QUA NGHIEN CU’U VA THAO LUAN
£ bé thi co do tin cay . X .
o> 0.9 Rat rat tét. cac cau hoico | 3-1. Keét qua xdy dwng va trien khai phan
Ca0 | e nhat quAn cao mém phan tich dé thi
DB thi 06 o in cay | . Két qua nxghiénxctvuxcho thé}/ nr)ém té:: gia da
08 <o <00 . ot c6 thd st dun xay dwng phan mém ho trg phan tich chat lwgng
o S <) Tot o i 9| g2 thi dua trén ba chi s6 co ban la d6 khé (P), d6
9 9 phan biét (D) va d tin cay Cronbach’s Alpha [3].
Chép | Dé thi dat yéu cau vé | Phan mém cé kha nang xt ly linh hoat 03 dang
0,7 < a < 0,8| nhan | do tin cay trong phan | @& thi phd bién gdm tréc nghiém, tw luan va hén
dwoc | tich giao duc hop théng qua mét quy trinh ty ddng hoa tw xiv ly
Tam | C6 thé xem xét sir s0 liéu dén hién thj ket'qu?.
06 <a<07| chdp | dung nhwng can ra Bang 3: Phén bo de thi thwe nghiém
nhan | soat thém cau hai theo khoa va loai dé
o < 0,6 Thép | -~ " .| | STT| Khoa | danh | (TN/TL/hon hop)
chinh hoac loai bd 4
cau hai chwa phii hop g TN| TL | HH
(4) Phuong phép xay dwng va trién khai phan 1 | Kinhté 12 0| O 12
m’em: Pe tw dong hoa 9u? trln‘h phan tich, Tghlen > CKBL 03 0 03 0
cru st dung ngbn ngir 1ap trinh Python két hop
v&i thu vién Pandas va nén tang Streamlit nham 3 bién 13 0| 13 0
x(r Iy va phan tich di liéu khdo thi. Phé‘n mém 4 | KHCB 13 0a | 03 06
duwoc thiét ké theo quy trinh khép kin gom cac -
bwéc: nhap di liéu; kiém tra, x&r ly va chuan héa Tong 41 041 19 18

dir liéu; xac dinh nhém cao - thép theo bach
phan vi; tinh dd khé P, dé phan biét D, dé tin cay
Cronbach’s Alpha; va xuét bao céo két qua.

Vé mat ky thuat, phdn mém dwoc phat trién
trén nén tang Python két hop v&i thw vién
Streamlit, cho phép xdy dwng giao dién twong
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tac trwc quan va dé st dung. Ngwdi dung chi
can thwc hién cac thao tac co ban nhw Iwa chon
loai dé thi va tai tép di liéu dau vao, phan mém
sé ty dong thwe hién toan bd qua trinh x& ly va
tra vé két qua phan tich chi tiét.

So v&i phwong phap x& ly tha cong truyén
thédng, phan mém cho thdy wu thé rd rét vé toc
ddé xtr ly, d0 chinh xac va tinh nhat quan.

+ Thoi gian xt ly: V&i tép dir liéu 40 cau héi va
100 sinh vién, phwong phap tha cong trén Excel
mét trung binh 15-20 phut, trong khi phan mém chi
mét dwdi 02 gidy dé xuat bao céo day du.

+ D06 chinh xac: Két qua do phan mém tao ra
dwoc dbi chiéu véi phép tinh doc 1ap trén cac bo
di liéu kiém thir va tring khdp trong pham vi
lam tron da lwa chon.

Viéc tw ddng hoa khéng chi gitp gidm thiéu
sai s6t trong tinh toan ma con tao diéu kién
chuén hoa quy trinh phan tich dir liéu khao thi.
Két qua nay phu hop véi xu huwéng ¢ng dung
cébng nghé théng tin trong danh gia giao duc, khi
cac cbng cu phéan tich dinh lwgng ngay cang
dong vai trd quan trong trong bdo dam chéat
lwong dao tao [1], [5]. Quy trinh cGa phan mém
duoc thiét ké theo hwéng tw dong hoa, bao gdm
cac budc tlr nhap div liéu, tién x& ly, phan tich,
dén xuét két qua. Toan bod quy trinh dwoc mo ta
trong Hinh 3.1.

o DAUVAO XUy DAURA o
E
N
1.Dirliéu 2Tiénxirly | _ 3.Phénnhom 4 Tinhtodn 5. Ténghop 6 Hién thi&
duvio |)  dies D hocsinh PD > itqui béo céo

Tailén tép Excel Lam sach dirigu, Phin nhom theo Tinh 85 kho (P)
chira dirligu chusin héa dinh dang, bich phan i va d phan biét (D)
diém thi Togi bd di liéu 27%ca0-46% T8~ chotimg cau hoi

khong hop ¢ 27% thip

A A

O Phan hdi - Biéu chinh dé thi

Hinh 3.1. So dé quy trinh phan tich chéat
lwong dé thi

3.2. Két qua thiét ké giao dién va chirc nang
3.2.1. Két qua thiét ké giao dién ngwei dung

Phan mém duoc thiét ké theo dinh huéng
tbi gian hoa thao tac va téi da hoa kha nang tiép
can déi voi ngudi dung khéng chuyén vé cong
nghé théng tin. Giao dién nguwoi dung duoc té
chirc theo cu tric logic, phan anh dung quy

trinh nghiép vu thyc té trong phan tich dé thi.

Cu thé, cac chirc ndng chinh nhw lwa chon
loai d& thi, tai dv liu va hién thj két qua duoc
bb tri rd rang va trwc quan. Phan mém hé tro
nguwdi dung lwa chon linh hoat gitra cac dang dé
thi khac nhau théng qua menu thd xubng, déng
thoi cho phép nhap dir liéu dwéi dang tép Excel
— dinh dang phd bién trong thuc tién gidng day.
Mét diém dang cha y la phan mém tich hop co
ché kiém tra va chuan hoa di lieu diu vao gitp
phat hién va théng bao céac 16i nhw thiéu cot
ho&c sai dinh dang, gép phan nang cao kha
nang st dung ctia phan mém [6], [7].

Tréc nghiém
Tuf ludn

Hon hap
(Tuluén V)

Hinh 3.2. Giao dién Iwa chon loai dé thi

3.2.2. Két qua hién thj va trwc quan hoa div
liéu phan tich

Sau khi xt ly, phdn mém tra vé két qua dudi
dang bang théng ké chi tiét cho tirng cau héi, bao
gdm cac chi sb dinh lwong nhw d6 kho (P), do
phan biét (D), diém trung binh va mlc phan loai
theo cac nguwdng danh gia da thiét 1ap. Cach tiép
can nay cho phép biéu dién déng thdi nhiéu khia
canh cla chét lwong cau héi, hd tro ngudi dung
trong viéc danh gia mét cach toan dién.

Két qua minh hoa trén mot dé thi cu thé
(Hinh 3.3) cho thay sw phan hoa rd rét gitra cac
cau hdi vé cad mirc d6 kho va khd nang phan
loai. Mot s& cau hdi dat mirc dd khé phu hop
nhwng cé d6 phan biét thap, trong khi mot sb
cau héi c6 kha nang phan loai tét lai chuwa dam
bao sy can dbi vé do kho [8].

Phat hién nay ham y rang viéc thiét ké dé thi
khong thé dwa trén mét chi sé don 18, ma can
xem xét dong thoi nhiéu tiéu chi nham bao dam
ca tinh phu hop vé mic dd khé va hiéu qua
phan loai ngudi hoc. Cach tiép can nay phu hop
v&i cac nghién ciru gan day khi st dung déng
thoi cac chi sb ctia CTT dé danh gia va so sanh
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chét lwong cac dang dé thi, ké ca dé thi duwoc
xay dwng v&i s ho tro ctia Al [9].

O gébc dd dinh lwong, két qua phan tich ciing
cho thay ton tai mot ty 1& dang ké cac cau héi co
dd phan biét thap (D < 0,2), phan anh kha nang
phan loai han ché. Béng thdi, sw phan bb chua
ddng déu cuia chi sd dd kho cho thay cau truc dé
thi chwa dat trang thai ti wu theo cac tiéu chuan
ctia CTT. Nhitrng bat cap nay thueéng khé nhan
dién néu chi dwa trén danh gia cam tinh hoac
kinh nghiém gidng day. Théng qua phan mém,
cac dac diém nay dwoc thé hién mét cach truc
quan va c6 hé thdng. Nhd d6 giang vién nhanh
chéng xac dinh cac cau héi chwa dat yéu cau dé
diéu chinh hodc thay thé.

BA0 CAO DANH GIA P, D DE THITU LUAN

1, Két qua tinh 5 kho timg ciu

ST |Can |Tong |Biém |Biem |Diém |Diém |Dolich |Dokho |Mic |DiemT8 |DiemTB|Do | Mixc
Wi |08V [T |tida |0 |thip |chuan |(F) [d0 |-Nhom |-Nhom |phén |db

mhit | obdt o |tip |biét |phin
(thee D) |bit
)

1 |Cl |17 [247 [30 |30 |20 [0S B35 [De |25 W M7 K

1 |Cu2 |17 (174 (30 |30 |10 |083 5784 [Hho |25 L2 046 | Rattit

I [Cwd |47 (488 (40 40 05 101 |H91 |Khe (325 (088|059 |Rétdt

2. Dénh g tong quan d& thi

Coreéu 6 khd so vai muc tiéy

Noim  [Sociw | Tyléthweté | Tylémuc | Khoangchép | Batnhom?
tién nhin

D 1 03333 03 045,055 | False

Trunghinh |0 00 03 025,035 | False

o ! 06867 02 [015,025] | False

3. Két lugn
¥ Kong dat chun cocudj kn [ Dt tiéu chi g phi b
a

0.7375 Chéap nhan dudc

Pat

Hinh 3.3. Minh hoa két qua danh gia téng
quat mot dé thi héon hop

Nhw vay, phdn mém khoéng chi déng vai tro
la cbng cu tinh toan ma con la mét phwong tién
hé tro ra quyét dinh dwa trén di liéu. Két qua
nghién clru nay khang dinh réng viéc rng dung
phan tich dinh lwong trong danh gia dé thi
khéng chi gitp nang cao tinh khach quan ma
con cung cap nhirng phat hién cé y nghia thuc
tién trong viéc cai tién clu tric dé thi va phat
trién ngan hang cau hdi theo hwéng chuan hoa.

Két qua tdng hop tlr 41 dé thi cho thay suw
phan bb cac chi sb danh gia chwa déng déu
gitra cac khéi hoc phan. Vé do phan biét, ty lé
cau héi c6 dd phan biét kém (D < 0,2) chiém
khoang 27,5% & khéi Kinh té va |én t6i 44,4% &

khéi Co khi Bong lwc. Trong khi d6, ty 1& cau hoi
dat mtre tt (D = 0,3) c6 sw chénh l&ch 16n gitra
cac khéi, chi dat khoang 11,1% & khédi Co khi
Pong lyc nhwng Ién t6i 91,1% & khéi Khoa hoc
co ban.

Vé dd kho, ty 1& cau héi & mirc trung binh
(60 < P < 80) dao ddng tir khodng 19% & khdi
Kinh t& dén 25,7% & khéi Bién. Tuy nhién, van
ton tai ty 1& dang ké cac cau héi qua dé (vi du:
khéi Khoa hoc co ban chiém khoang 60%) hodc
qua kho (vi du: khéi DBién chiém khoang 42,9%).
Diéu nay cho thay céu trac dé thi chua thuc sw
can dbi theo co cdu muc tiéu do nhédm nghién
ctru thiét 1ap trong pham vi thé nghiém (50% dé
— 30% trung binh — 20% kha).

Sw khac biét vé do kho va do phan biét gilra
cac khéi hoc phan cé thé xuét phat tr d&c diém
khéng déng déu vé muc tiéu, ndi dung kién
thire, hinh thire thi, sé lwong cau hdi va quy mé
I&p hoc phan. Dé tw luan thuong co sb cau it va
thang diém khac véi dé trdc nghiém hodc hén
hop, trong khi quy mé mau nhd & mét sb Iop
ciing c6 thé 1am chi s dd phan biét bién dong.

Bén canh dé, mot s6 cau hoi co thé chuwa
bam sat ma tran dé, chudn dau ra hoc phan va
mirc do nhan thirc cAn danh gia. Vi vay, cac bod
moén can tdng cwdng xay dwng, ra soat va
chuén héa cau hdi theo chuan dau ra, bao dam
s phu hop gitra ndi dung, mirc d6 yéu cau, dap
an va thang diém; ddng thoi theo déi két qua
phan tich qua nhiéu I&p hoc phan va nhiéu dot
thi dé tiép tuc cai tién chét lwong dé thi. Két qua
mo ta cho thdy c6 sw khac biét vé phan bb céac
chi sb gitra cac nhém di liéu. Tuy nhién, do sb
lwong d&, hinh thirc thi, quy mé I&p va ciu trac
cau héi gitra cac khoa chuwa dong déu, két qua
chwa da dé két luan vé su khac biét chéat lwong
dé thi gitra cac linh vic dao tao.

4. KET LUAN

Nghién ctu da xay dwng va trién khai thanh
céng phan mém hé tro phan tich chéat lwong dé
thi dwa trén céac chi sé dinh lwong co ban cua ly
thuyét kiém tra cb dién. Phan mém cho phép x&
ly linh hoat nhiéu hinh thic thi khac nhau, dong
thoi tw déng hoa toan bd quy trinh tv nhap dir
liéu, tién xt ly dén tinh toan va hién thi két qua
phan tich. Phan mém khéng chi 14 cong cu tinh
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todn ma con 1a céng cu hd tro chudn hoa va
sang loc chat lwong cau héi.

Két qua thwc nghiém cho thdy phan mém
hoat ddng 6n dinh, cung cap cac chi s6 rd rang
va c6 y nghia trong viéc danh gia chét lvong
cau héi. Théng qua phan tich minh hoa, nghién
ctu chi ra rang dd khé phu hop chwa dam bao
kha nang phan loai t6t, qua d6 nhan manh sy
can thiét cta viéc két hop nhidu chi s trong
danh gia dé thi.

Vé& maét thyc tién, phan mém goép phan giam
dang ké khdi lwong cong viéc thd cong, nang
cao tinh khach quan va nhét quan trong cong

tac khao thi. Bdng thdi, nghién ctru cung cip
mot cdng cu hiru ich hd tro' gidng vién trong viéc
cai tién dé thi va phat trién ngan hang cau hdi
theo hwéng chuén hoa.

Trong thoi gian t&i, phAn mém can duoc tiép
tuc hoan thién theo huwéng xay dwng co sé dir
liéu tap trung, Iwu tri lich st phan tich qua nhiéu
hoc ky va lién két cau héi véi chuan dau ra hoc
phan. Bén canh d6, nghién ctru cé thé mé rong
theo hwéng phan tich phwong an nhiéu, mic do
nhan thirc clia cau hdi va theo déi sw thay dbi
chét lwong dé thi qua nhiéu nam hoc.

TAI LIEU THAM KHAO

[1]. Nguy&n Cdng Khanh (2013), Po luong va danh gia trong giao duc, Nha xuét ban Giéo duc Viét

Nam, Ha Noi.

[2]. TrAn Kiéu (2011), Panh gié két qud hoc tdp cuda hoc sinh, Nha xuat ban Pai hoc Sw pham, Ha

NOi.

[3]. Haladyna, T.M. (2004), Developing and Validating Multiple-Choice Test Items, Lawrence

Erlbaum.

[4].Ebel, R. L. and Frisbie, D. A. (1991), Essentials of Educational Measurement, Prentice Hall, New

Jersey.

[5]. Few, S. (2009), Now You See It: Simple Visualization Techniques for Quantitative Analysis,

Analytics Press, Oakland.

[6]. Nielsen, J. (1993), Usability Engineering, Academic Press.
[7]. Shneiderman, B. (2010), Designing the User Interface, Pearson.

[8]. Rezigalla, A. A., Eleragi, A. M. E. S. A,, Elhussein, A. B., et al. (2024), Item analysis: the impact
of distractor efficiency on the difficulty index and discrimination power of multiple-choice items,
BMC Medical Education, Vol. 24, Article 445. DOI: 10.1186/s12909-024-05433-y.

[9]. O, K. M. (2024), A comparative study of Al-human-made and human-made test forms for a

university TESOL theory course, Language Testing in Asia, Vol.

10.1186/s40468-024-00291-3.

14, Article 19. DOI:

Thoéng tin cua tac gia:
Th.s Nguyén Thu Hién

Phong Thanh tra va KBCL, Trwdng Pai hoc Cong nghiép Quang Ninh

Dién thoai: +(84).862078861 - Email:
Th.s Nguyén Thi Phwong

hientn123@gmail.com

Trwdng phong Thanh tra &DBCL, Truwdng Bai hoc Céng nghiép Quang Ninh

Dién thoai: +(84).904544205
Th.s Trwong Thi Khanh Ly

- Email: phuongnt@qui.edu.vn

Pho phong Thanh tra &DBCL, Trwdng DPai hoc Cong nghiép Quang Ninh

bién thoai: +(84).337730694

- Email: khanhly6381@gmail.com

JOURNAL OF SCIENCE AND TECHNOLOGY QUI, VOL.04, Ne 02, 2026




TAP CHi KHOA HOC VA CONG NGHE QUI, TAP 04, SO 02, 2026 e-ISSN: 2815-6145

Th.s Pham Ngoc Hai
B& mon toan, KHCB, Trwong Dai hoc Céng nghiép Quang Ninh
Dién thoai: +(84).389153242 - Email: ngochaign87@gmail.com

DEVELOPMENT AND EXPERIMENTAL IMPLEMENTATION OF SOFTWARE SUPPORTING
QUANTITATIVE EXAM QUALITY ASSESSMENT AT QUANG NINH UNIVERSITY OF INDUSTRY

Information about authors:

Nguyen Thu Hien, Master, Quang Ninh University of Industry. Email: hientn123@gmail.com
Nguyen Thi Phuong, Master, Quang Ninh University of Industry. Email: phuongnt@qui.edu.vn
Trwong Thi Khanh Ly, Master, Quang Ninh University of Industry. Email: khanhly6381@gmail.com
Pham Ngoc Hai, Master, Quang Ninh University of Industry. Email: ngochaign87@gmail.com

ABSTRACT:

In the context of higher education institutions increasingly reforming assessment practices in
alignment with learning outcomes, developing a tool to support the evaluation of examination quality
based on scientific and objective criteria has become necessary. This paper presents the
development and experimental implementation of software designed to support the evaluation of
course examination quality at Quang Ninh University of Industry based on Classical Test Theory
(CTT). The software employs difficulty, discrimination, and Cronbach’s Alpha reliability indices;
percentile ranking is used to identify high-performing and low-performing groups when calculating the
discrimination index.

The software was developed in Python, using Pandas and NumPy for data processing and
Streamlit for the user interface. The software supports the validation and standardization of input
data, calculation of indices, classification of test items, identification of cases requiring review, and
generation of analytical reports. Through these functions, the software contributes to improving the
effectiveness of assessment activities and provides evidence to support the evaluation of course
learning outcomes at Quang Ninh University of Industry. The software was tested on 41
examinations from 29 courses across different academic programs in the first semester of the 2025—
2026 academic year, including 4 multiple-choice examinations, 19 essay examinations, and 18
mixed-format examinations.

The experimental results show that the software can process all three examination formats,
automatically calculate the relevant indices, and provide information for identifying items that are
overly easy, overly difficult, have low discrimination, or show abnormal patterns. However, for classes
with fewer than 10 students, the discrimination index should be regarded only as a reference
indicator. Decisions on whether to retain, revise, or remove an item should be based on a combined
consideration of difficulty, discrimination, reliability, and the professional judgment of lecturers and
academic departments.

Keywords: Classical Test Theory (CTT); difficulty index; discrimination index; Cronbach’s Alpha
reliability; examination analysis; Python; Streamlit.
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