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Ung dung mé hinh do ludng Rasch trong xay dung ngan
hang cau hoi danh gia muc kién thuc ngudi hoc bang
trac nghiém thich nghi trén may tinh
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Tém tat
Patvan dé: Ngan hang cau hai va thuat toan trc nghiém thich nghi 1& hai thanh phan quan trong nhéat cta hé théng trac
nghiém thich nghi trén may tinh (CAT). Chét lugng do ludng cla trdc nghiém thich nghi phu thudc vao chét lugng cua
tap hop cac cau hai trdc nghiém da dugc hiéu chudn dugc dua vao thuc hién Iugng gia. Nghién cliu nay tap trung vao
danh gia chiic nang, hiéu qua cla ngan hang cau héi UMPltemBank nh&m cai tién hé théng trdc nghiém thich nghi
UMPCAT.

Muc tiéu: Banh gia chiic nang va hiéu qua van hanh cta phan mém UMPItemBank tich hdp mé hinh do ludng Rasch
trong phét trién ngan hang cau hoi trdc nghiém thich nghi trén may tinh danh gia muc kién thiic dau vao clia ngusi hoc.

Daéi tugng va phuang phap nghién citu: Phan mém UMPItemBank dugc thiét ké chiic nang chinh quan Iy cau hoi va tao
dé thi, st dung ngdn ngt 1ap trinh PHP va cd s6 dif liéu MySQL, hé diéu hanh Windows 11, luu tri dam may két hgp, bao
mat xac thuc va y quyén OAuth 2.0 va WAF. Noi dung ngan hang cau hoi dugc phét trién dua trén ly thuyét hoc tap
kién tao, cau hoi sau bién soan dugc ra soat va thuc nghiém, tich hgp mé hinh Rasch, dua vao bai kiém tra thich nghi
trén may tinh. Phucng phap danh gia qua trinh va nghién cuiu trusng hgp dudc st dung nhdm cung cép théng tin phan
héi lién tuc trong béi canh thuc té cho nghién ciiu va phat trién phan mém. S6 liéu dugc quan ly va phan tich bang Excel
MS 365, JASP 0.19.1, Heuristic Lab Optimizer 3.3.16.1786.

Két qua: Nghién cliu chi ra ngan hang cau hoi hoat déng ding thiét k&, cé hiéu qua va tuong thich véi thuat toan CAT,
cung cap bang chiing vé tinh gia tri ndi dung, c& va dang ngan hang, tinh céng bang, hiéu qua chi phi, tinh kha thi va
tiém nang Uing dung trong quan Iy khao thi va bai kiém tra trdc nghiém thich (ing. Tuy nhién cé mét s6 van dé can khac
phuc nhu kiém sodt ngudng sai s6 chuan va mic do phdi 16, phan tich sai biét van hanh cau hoi, giao dién s dung.

Kétluan: Két qua nghién ctiu ghi nhan tinh hiéu qua va hiéu suat clia thuat toan UMPltemBank cling nhu mét s6 dé xuat
cai tién chat lugng ngan hang cau hoi.

Tu khéa: ngan hang cau hoi; danh gia qua trinh; tréc’nghiém thich nghi nang Iuc (CAT); mé hinh Rasch; ly thuyét dap
Ung céau hoi (IRT); giai thuat di truyén; héi quy ham so
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Abstract

APPLICATION OF RASCH MODEL IN DEVELOPING COMPUTERIZED
ADAPTIVE TESTING ITEM BANK

Vinh Son, Tran Thi Dieu, Hoang Dao Bao Tram, Pham Duong Uyen Binh, Nguyen Khanh Chi,
Pham Le An, Nguyen Anh Vu

Background: The item bank and adaptive testing algorithm are the two most important components of a Computerized
Adaptive Testing (CAT) system. The measurement quality of adaptive testing depends on the quality of the calibrated
set of test items included in the assessment. This study focuses on evaluating the functionality and effectiveness of the
UMPItemBank to improve the UMPCAT adaptive testing system.

Objective: To evaluate the functionality and operational efficiency of the UMPItemBank software, which utilizes the
Rasch model to develop a CAT item bank for assessing initial knowledge levels of learners.

Methods: UMPItemBank software is primarily designed for question management and test generation. It is developed
using PHP programming language and MySQL database, operating on Windows 11 with hybrid cloud storage. Security
is ensured through OAuth 2.0 authentication and authorization, and WAF firewall. All item content were developed
based on constructivist learning theory, undergo a rigorous review and pilot testing process, integrated with the Rasch
model for CAT. Processing formative evaluation and case study methods are employed to provide continuous feedback
in real-world contexts for software research and development. The data were managed and analyzed using Excel MS
365, JASP 0.19.1, and Heuristic Lab Optimizer 3.3.16.1786.

Results: The study indicated that the item bank had operated as designed, effective and compatible with the CAT
algorithm, providing evidence of content validity, bank size and format variety, fairness, cost-effectiveness, feasibility,
and potential applications in testing management and computer adaptive testing. However, there were some issues to
be addressed, such as threshold control of standard error of measurement, item exposure rate, differential item
functioning analysis, and user interface.

Conclusion: The research results indicate the effectiveness and efficiency of the UMPItemBank algorithm as well as
some suggestions for improving the quality of the item bank.

Keywords: item bank; formative evaluation; computer adaptive testing; Rasch model; item response theory; genetic
algorithm; symbolic regression

1. DAT VAN BE Tréc nghiém thich nghi (CAT) la mét dang CBT duoc xdy
: dung dua trén nguyén tdc didu chinh linh hoat d6 kho cua céc
K§ thuat do ludng gido duc hoc két hop véi cong nghé cau hoi theo thoi gian thyuc dya trén két qua tra 10i cta timg

thong tin dang g6p phin quan trong dam bio chit hrgng dio thi sinh dé ca nhan hoa viéc tao 1ap, cap phat va quan ly cac

ta0 ndi chung va chit luong khao thi néi riéng, dic bist 1a bai kiém tra danh gia két qua hoc tap. CAT phén phat cho m§i
thi sinh m§t b cau hoi riéng phu hgp véi muc trinh d9 kién
thire. Khi hai thi sinh ¢ cting s6 cau tra 10i dtng thi thi sinh
tra 11 ding nhiéu cau kho hon c6 danh gia cao hon [2,3]. Tréic
nghiém thich nghi bat dau tir mot cau hoi c6 d6 kho trung binh
sau d6 duya trén két qua tra 10i cau hoi nay dé udce lugng ciia
thi sinh, diéu chinh d¢ kho ctia ciu hoi tiép va lya chon tir

ngan hang cau hoi. Qua trinh duoc tiép tuc lap lai, mic ning

trong viéc nghién ciru, phat trién va trién khai van hanh cac
hé théng kiém tra tric nghi€ém [1]. TaiDPai hoc Y Dugc Thanh
phé H6 Chi Minh, hinh thirc tric nghiém truyén thong da
duoc chuyén doi sang trac nghiém trén may tinh (CBT), trong
do tric nghiém thich nghi (CAT) di duoc trién khai thir
nghiém nhiéu ndm trén dbi twong sinh vién dai hoc véi hé

thdng phin mém mang UMPCAT. . .
ep ang lyc nguoi hoc duge ude lugng cap nhat sau moi bude, qua
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trinh dirng lai khi sai s udc lugng dit mirc chinh xéc can thiét

hodc ngudi hoc tra 161 hét sb cau hoi giéi han [4].

CAT dugc nghién curu tir 1970 va duge st dung lan dau
nam 1985, trd nén pho bién tir nhitng ndm 1990 trong nhiéu
linh vyc nhu gido duc, tuyén dung, danh gia tim 1y va sirc
khoe [5-7], ¢6 dii tinh ning gitp giai quyét cac khuyét diém
cuia tric nghiém c6 dinh [8,9]. Tai Viét Nam, CAT duoc trién
khai tmg dung tai mot s6 co s tir nhitng nam 2000 va duoc
ghi nhan 1a m¢t phuong phéap danh gia hitu hiéu [10,11]. Tuy
nhién, viéc t6 chirc thyc hién trén thyc té doi hoi sy dau tu
ngudn lyc va cong nghé lau dai dé co thé phat trién va khai
thac hi¢u qua [12].

Ngan hang cu hoi va thut toan tric nghiém thich nghi la
hai thanh phan quan trong nhat, can dugc xay dung va phat
trién dong bo dé hoat dong twong hd chit ché dé hé thong
CAT van hanh lugng gia hiéu qua, c4 nhian héa va cong bang.
Chit luong do ludng cua CAT phu thude vao chat lugng ctia
tap hop cac cau hoi trac nghiém di dugc hiéu chuan dugc dua
vao thuc hién lugng gia. M6 hinh Rasch gitip viéc do luong
thich nghi vitng bén va linh hoat hon [13]. Muc do dat két qua
hoc ctia ngudi hoc co thé duoc so sanh véi nhau ngay ca khi
mdi ngudi hoe nhan duge mot bo cau hoi duy nhét, thong qua
phuong phép can bang dé thi dé lién két cac bd cau hoi va
hiéu chuén can bang s6 do logit ctia cac cau hoi trén mot thang
do duy nhat [14].

UMPIteamBank 13 mot thanh phin cua hé thong
UMPCAT, dugc thiét ké nhu mot ngan hang cau hoi dé hd trg
lugng gia tric nghiém thich nghi. Cac chirc ning chinh cia
UMPItemBank goém co: luu trit va quan 1y cau hoi tric
nghiém theo céc tiéu chi to chtc va do lwong khac nhau; hd
trg nguoi dung xac dinh ndi dung, chuin dau ra hoc phﬁn va
tao ma tran lién két gitta ndi dung va chuén d4u ra; hd tro tao
dé thi tric nghiém ty dong hodc thu cong tir ngan hang cau
hoi phu hop voi muc ti€u danh gia va tuy chon cta nguoi
dung; phan tich théng ké danh gia chat lwong cau hoi va hiéu
qua ctia dé thi.

Nghién ctru nay tap trung danh gia hiéu qua ngan hang cau
héi UMPItemBank, tir quy trinh kién tao noi dung, kién trac
hé thong, nguyén tic hoat dong dén hiéu qua van hanh thuc
té thong qua truong hop tmg dung UMPCAT dénh gia ning
luc du vao hoc phé“m Tin Hoc Ung Dung, nham cai tién hé
thong tric nghiém thich nghi UMPCAT.
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2. DOI TUONG VA PHUGNG PHAP
NGHIEN cUU

2.1. Pdi tugng nghién cuu

Phin mém ngan hang cu hoi UMPItemBank, cau tric va
kha ning d4p img van hanh hé thong phan mém tric nghiém
thich nghi UMPCAT. Bao gom céc don nguyén: trinh quan Iy
ngan hang cau hoi, thu vién thong tin cau hoi, diéu huéng va
lién két noi tuyén. Céu hinh may tinh chay UMPCAT gom
CPU Intel Core i5/i7, AMD Ryzen 5/7; RAM 16GB; h¢ didu
hanh Window 11, dung lugng b nhé SSD tréng 250 GB,
trinh duyét Chrome.

2.1.1. Kién tao néi dung ngén hang céu hoi

Ly thuyét hoc tap dugc sir dung la thuyét kién tao, kién thirc
muc tiéu 1a kién thirc ciu tric vé& mang luéi quan hé giira cac
khai niém 1y thuyét va thao tac trén may tinh. Quy trinh bién
soan cau hoi gém 05 giai doan: dinh nghia myc ti€u hoc tap,
md ta dac trung ndi dung hoc tap, bién soan cau hdi, ra soat
cau hoi, to chirc va van hanh dé thi, danh gia lai &6 phu hop
cta cau hoi va muc tiéu hoc tap. Bo cau hdi sau bién soan
duoc t6 chire phan loai va Iuu trit theo thu vién, chi dugc dua
vao ngan hang cau hoi sau khi dugc chuan hoa tham sb theo
md hinh Rasch va IRT bang md phong két hop kiém thir thyuc
dia. Sau khi hinh thanh ndi dung, ngan hang cau hoi dugc Két
nbi thuat toan thich nghi dé thir nghiém chirc ning. Két qua
thir nghiém duoc phén tich lai dé xac dinh dic trung cau hoi
phi hop véi mé hinh do ludng va nhitng diém can céi tién.
Quy trinh bién soan cau hdi dugc thuc hién dinh ky sau mdi
hoc ky hoic sau mdi ky thi tiry muyc dich sir dung.

Kién tric hé théng

Céc thanh phan cbt 161 cia UMPItemBank bao gdm ngon
ngir 1ap trinh PHP, co sé dir ligu MySQL, luu trit ddm may
két hop, bao mat xac thuc va iy quyén OAuth 2.0 va WAF,
mo hinh do luong Rasch nhi phén véi thang do logit s dung
tham sb d6 kho cau hoi (Bang 1).

Bang 1. Dac diém ctia phan mém UMPItemBank

Thanh phan phan mém Théng tin
Ngdn ngir 1ap trinh PHP
Cd s6 di liéu MySQL

M®& hinh do ludng Rasch nhi phan, stt dung moét

tham sé dd kho logit.
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Thanh phan phan mém Théng tin

Tin Hoc Ung Dung, 654 cau,

Ngan hang cau hoi chuén dé logit theo Rasch.

Bao mat OAuth 2.0 va WAF

N6i dung cau hoi: trdc nghiém 4
lua chon A-B-C-D;

D{ liéu cau hoi: ma s6, phan
loai, tham s6 do ludng, muc do
do theo thang Bloom, tU khoa,
chuén dau ra c6 lién quan; Lich
sU cau hoi: bién soan, cap nhat,
su dung.

Thu vién cau hoi

Quan hé logic gilra cac cau hoi
Phan loai cac cau hoi theo CLO,
phan vung kién thuc, thang
Bloom, phién ban cau hoi doi

Thu vién lién két

Quyén truy cap cé phan cap; Ra
soat va phé duyét su dung;
Phén tich cau héi va bao cao

Quan ly ngan hang

Két ndi dir liéu dong metadata;
Kiém soat muic dd phai 16 cau
hoi; Cap nhat dong thu vién cau
hoi

Tich hgp hé théng CAT

2.2. Phuong phap nghién ctiu
2.2.1. Thiétké nghién ciu

Nghién ctru truong hop va danh gia qua trinh. Trong d6 co
mo ta cit ngang tai thoi diém danh gia, danh gia tinh nhat
quan va tinh dap Gmg muyc ti€u trén tirng cau hdi cling nhu trén
dé thi, do luong hidu chuan cau hoi théng qua kiém nghiém
thuc dia.

2.2.2. Bién sé nghién cuu
D6 kho cau hoi theo Rasch (logit), d6 khé cau hoi theo tric
nghiém c6 dién (CTT).

Do dai bai kiém tra (ciu).

Kich ¢& ngan hang cau hoi (cau).

Thoi gian lam bai cta thi sinh (phut).

Thoi gian phan tich dé (gidy).

Thoi gian truy xudt cdu tir co s& dit lidu (gidy).
2.2.3. Dia diém nghién ciu

Nghién ctru dugc thyuc hién tai Pai hoc Y Dugce Thanh phé
HO Chi Minh tir thang 12 nim 2023 dén thang 9 nim 2024.

2.2.4. Nhén luc tham gia

Giang vién B6 mon Tin hoc va B mon Toan, gom 01 giang
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vién diéu phdi, 01 giang vién quan tri mang, 05 giang vién hd trg.
2.2.5. Trién khai v@n hanh hé théng

Céu trac hé thong di duoc trién khai trén nén ting web,
dugc phat trién bang ngdn ngit 1ap trinh PHP vé6i nhiéu uu
diém nhu chay nhe, linh hoat va da nén tang, co thé duoc sir
dung cho nhiéu h¢ diéu hanh khac nhau. Trudng hop nghién
ctru 1a ngan hang cau hoi hoe phan Tin Hoc Ung Dung. Sau
khi duoc danh gia cAu tric va noi dung, thtr nghiém chirc
nang dugc thyc hién trén may tinh, thuit toan chon Iya cau
héi dugce sir dung vai cac tham s0 d8 thi sb cau hoi 1a 45, sai
s6 chudn SE cua ude Iuong nang lyc thi sinh 1a 0,3 logit, thoi
gian 1am bai 60 phut. Cac tham sé dwoc xac dinh dua vao két
qua md phong ning lyc thi sinh v6i phan phdi chuén trong
khoéang -3,0 — 3,0 logit, thoi gian lam bai dugc udc tinh dua

vao kinh nghiém ctia giang vién phu trach hoc phan.
2.2.6. Quy trinh nghién cuu

Danh gia qua trinh theo Tessmer M (1993) gom 4 giai doan
[15]: danh gia chuyén gia, danh gia ca nhan, danh gia nhom
nho, danh gia thyc nghiém thyc dia. Ngan hang cau hoi duoc
danh gia cau tric va danh gi4 chirc ning théng qua van hanh
trong hé thing UMPCAT. Trudng hop nghién ctru duge thuc
hién véi ngan hang cau hoi ctia hoc phan Tin Hoc Ung Dung.

- Banh gia chuyén gia dugc thuc hién chuyén gia do luong
gido duc hoc va gido duc hoc, chuyén gia ni dung linh vuc,
chuyén gia d&am bao chat lugng phdn mém. Chuyén gia hiéu
15 vé ban chét va mirc d6 tac dong ctia nghién ctru, tw nguyén
tham gia va nhan dugc day du thong tin vé nghién ciru, quyén
cia nguodi tham gia va bado mat thong tin cd nhan. Nhém
chuyén gia thyc hién thiét ké mo phong kiém thtr, xac dinh
tai trong ngudi ding va nit nghén ludng, theo ddi qué trinh
va két qua kiém tra thuc dia, danh gia quy trinh phat trién, cau
hinh va phién ban, giao dién ngudi ding, kiém tra thAim nhap
va 16i xac thuc danh tinh. Chuyén gia d& ra khuyén nghi cai
thién toan dién hé thdng UMPCAT trong d6 c6 quan Iy va
truy xuét co s& dir liéu UMPItemBank. Phuong phép phong
van ban cdu trac duoc st dung khi tiép xtc v6i chuyén gia.

- Panh gi4 c4 nhan két hop nhom nhoé duge thyc hién véi
nhém sinh vién ty nguyén. Sinh vién tham gia danh gia hiéu
15 vé ban chit va muc do tac dong ctia nghién cuu, ty nguyén
tham gia va nhan dugc day du thong tin vé nghién ciru, quyén
clia nguoi tham gia va bdo mat thong tin ca nhan. Ngan hang

cau hoi Tin Hoc Ung Dung duogc su dung. bbi tuong duoc
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gi6i thiéu vé& muc dich va cach hoat dong cua phin mém
UMPCAT, sau d6 dugc trai nghiém ca nhan véi mot s6 cau
héi. Sau khi dugc trai nghi€ém ca nhan, sinh vién dugc lam
thir mot bai kiém tra thich nghi. Mdi sinh vién mé ta trai
nghiém cta minh, chia sé quan diém c4 nhan vé uu diém
khuyét diém cua cac cau hoi duge str dung. Sau khi ¢ két
qua danh gia, sinh vién duoc phong van ban cu tric vé trai
nghiém st dung, bao gém cam nhéan chung vé dé kiém tra,
diic trung cac cau hoi duoc sir dung gdm cam nhan chi quan
vé do phirc tap va tinh lién quan véi ndi dung hoc tap, tinh
hop 1y ctia chudi cau hoi, tinh rd rang mach lac, tinh thyec tién,
tinh sdng tao mirc d6 thach thirc, mirc tuw duy can thiét, mirc
d6 cang thang. Sinh vién ciing duoc khuyén khich dua ra y

kién nén phat trién bo cau hoi theo hudng nao.

- banh gia thyc nghiém thyc dia dugc thyc hién trong moi
truong thyc té giang day, dua trén danh gia mirc kién thirc dau
vio cuia sinh vién ding ky hoc phan Tin Hoc Ung Dung. Quy
trinh gdm 6 budc: (1) nhap cau hoi tric nghiém vao phan
mém; (2) xac dinh tham sb thich nghi cua dé kiém tra bao
gom s cau hoi gidi han, thoi gian 1am bai gidi han, do kho
cau hoi khoi dau; (3) khoi dong thudt toan Iya chon cau hoi
thich nghi cta phan mém UMPCAT; (4) quan 1y van hanh
phin mém trong thoi gian tric nghiém; (5) ra soét cic truong

hop quéa han tham s6 dé; (6) thu thap va phan tich s lidu.
2.2.7. Quy mé méu va ldy méu

Mau toan thé: 1308 cau hoi tric nghiém tham chiéu chuan
myc (norm-referenced) voi 4 lya chon trong ngan hang cau
hoi Tin Hoc Ung Dung.

Mau ngau nghién phan ting ty 1& xac suat (Proportionate
Stratified Random Sampling): 654 cau trich xuit tir ngén
hang cau héi Tin Hoc Ung Dung,

Danh cho danh gia chuyén gia: 1y mau c6 muc dich 05
chuyén gia.

Danh cho danh gia c4 nhan va nhom nho: mau tién loi ¢o
muc dich 05 sinh vién.

Danh cho danh gia thuc nghiém thyc dia: mau tién loi 99
sinh vién.

Tiéu chudn chon vao: sinh vién dang ky hoc phan Tin Hoc
Ung Dung.

Tiéu chuén loai ra: sinh vién hoc lai; hodc di co chung chi
tin hoc ng dung trinh d6 B tr¢ 1én, chtng chi qudc t& ICDL,
Cisco, IC3, MOS.

2.2.8. Phuong phdp théng ké

S6 liéu md phong va s6 liéu tric nghiém dugc quan 1y bang
Excel MS 365, mé ta va kiém dinh théng ké bang R 4.3.1 ¢6
phdi kiém lai bang JASP 0.19.1.0, hdi quy ham s6 bing
Heuristic Lab Optimizer 3.3.16.1786.

Giai thuat di truyén Offspring Selection dugc ding voi tap
huan luyén va tap kiém tra chira 64% va 34% dit li¢u.

Bién dinh tinh duge mé ta béng tan sb va ty 1& phﬁn tram,
so sanh béng kiém dinh x 2 hodc Fisher néu tan s6 ky vong
dudi 5. Bién dinh lugng dugc mo ta bang gia tri trung binh va
d6 léch chudn, trung vi va khoang phan vi, kiém dinh
Shapiro-Wilk kiém tra phan phdi chuan, kiém dinh Student
so sanh trung binh khi c6 phan phdi chuan, kiém dinh Mann-
Whitney so sanh trung vi khi phan phdi khong chuan.

Khac biét c6 y nghia thong ké khi p <0,05.

3. KET QUA

3.1. Trudng hgp nghién ciu

Ngan hang cau hoi Tin Hoc Ung Dung gdm 1308 cau hoi
tric nghiém tham chiéu tiéu chuan voi 4 Iwa chon, duogc chon
loc tir thu vién cau héi 3538 cau, sau qua trinh bién tap chinh
d6n lién tuc tir nam 2015 dén thoi diém thue hién nghién ctru.
Céc cau hoi nay duoc t6 chirc theo chit d& kién thirc va chuén
dAu ra hoc phan, ding dé danh gia mirc kién thirc dau vao cia
nguodi hoc (Bang 2).

Bang 2. D6 kho clia cau héi ngan hang cau hoi Tin Hoc Ung Dung 1308 cau

Tham s6 Trung binh | B léch chuan Mode Min Max Trung vi Q25 Q75
D6 khé theo Rasch (logit) -0,0909 1,4535 -2,8163 -5,8815 4,950 -0,1604 -1,0409 0,8025
D6 khé cb dién 07518 01700 0962 | 00993 | 09954 | 07977 | 06678 | 08796
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Rasch logit = 1,7949

Hinh 1. Mdi quan hé giita do kho cd dién va doé kho logit theo
Rasch trong ngan hang cau hoi

Mo hinh héi quy ham s quan hé giira d6 kho logit va do
kho ¢6 dién cho thay két qua c6 dang xap xi ham logistic kha
0 rét, do kho CTT dat 0,5 tai gia tri logit 1,79 (anh huong
bién sb 0,995, training va test R-squared 0,999, training
RMSE 0,0000139 va test RMSE 0,0000126), 6 chinh xac
cao hon so véi mé hinh tuyén tinh (training R-squared 0,902,
test R-squared 0,993, training RMSE 0,00261 va test RMSE
0,00234) (Hinh 1).

Mbi quan hé giita d6 kho b dién va logit cho thdy tinh don
chiéu ciia bo cau hoi. Nhing cau dé va rat d& ¢6 vi tri rat sat
nhau trén thang do do kho cb dién, nhung co do kho logit
phéan phdi déu tir — 6,6 logit dén -10 logit cho thiy do luong
Rasch phan biét tot hon & nhing cau hoi nay. Quan hé ham
s0 giita hai loai d6 kho trén ciing cho thay sy twong dong gitta
do luong tric nghiém 6 dién va tric nghiém Rasch. Viéc thuc
hién chinh dbn chon loc bd cau hai theo tric nghiém b dién
trong mot thoi gian du lau dai s& dat két qua gidng nhu st
dung mo hinh Rasch.

3.2. banh gia chuyén gia

Vé vén hanh, phé“m mém chay trén nén tang mang, gon nhe,
d& sir dung va quan ly. V& giao dién nguoi ding, b cuc truc
quan don gian, cac yéu td quan trong dugc sip xép dé sir dung
va dé theo ddi, giao dién c6 phan hoi nhanh va d& nhéan biét.
Thiét ké giao dién phu hop véi muyc dich sir dung phin mém
va nhu cau khao thi. Tuy nhién can cha y yéu t6 thim my va
str dung mau sic thu hut thi gidc cua ngudi ding. Clu tric
giao dién ¢d dinh, chua c6 chirc nang tuy chinh, do do6 tinh
tiry bién dép ing ngudi dung chua cao.

https://doi.org/10.32895/hcjm.m.2024.05.11

V¢ hiéu sut, phin mém co kha ning chiu tai lugng nguoi
dung 6n dinh, tuy nhién c6 khoang cach truy xuat khong déu,
mot s6 trudng hop cd mirc kién thire xdp xi diém cuc dai
thong tin nhung thoi gian wéc lugng gan mirc cao nhat. Dicu
can thiét 14 cai thién cd thudt toan chon cau héi, thuat toan ude
luong va truy van co so dit liéu. V& tinh ning, phan mém dép
ung dugc cac kich ban st dung khac nhau, cé twong thich véi
thudt toan Iya chon cau hoi trong hé théng UMPCAT, két qua
uoc lugng mirc kién thirc ctia sinh vién du chinh xac. Do
chinh xac tinh toan 15 chit s thap phan, béo cao két qua véi
5 chit s6 thap phan. Thoi gian truy xudt co so dit liéu xap xi
0,02 gidy mdi cau. Kich ban t8i wu 1a 120 cau hoi va 300 thi
sinh, thoi gian phan tich két qua khoang 19-28 gidy theo CTT
va khoang 95-120 giay theo Rasch.

Tuy nhién, véi ngudng sai sé chudn SE 0,3 ham thong tin
cau hdi khong dat dinh tai mure trinh d thi sinh, cho théy udc
lugng trinh d thi sinh chua duoc dam bao mirc sai sb tdi vu.
Véi ngudng SE 0,2 ¢6 thé cai thién van &, tuy nhién s6 cau
hoi kiém tra s& ting 1én, dit ra van dé vé kich c& ngén hang
cau hoi khi c6 sb lwong thi sinh trén 1000. Sau khi phat hién
cau hoi ¢6 tan sudt chon 1dp cao, cin c6 bién phap nhan dién
va ngan chan lya chon lap lai, giup dam béo tinh bao mat cua
ngan hang cau hoi. Pong thoi, can cha y phén tich do sai biét
van hanh cua cau hoi hodc nhom ciu héi di v6i cac nhom thi
sinh khac nhau dé dam bao tinh cong bang khao thi. Trong
qua trinh kién tao ndi dung ngan hang ciu hoi, can c6 hé sd
dinh lugng d6 phu hop cua cau hoi véi muc tiéu dé hd tro
ngudi bién soan. Chirc ning phan tich va bao cao két qua chi
tiét vé mirc nang lyc udc tinh, d§ kho cau hoi, d6 phan cach,
ham thong tin cau hoi, ham sai $6 wde lugng, truc quan hda
dit liéu. Tuy nhién hd trg xuat dir liéu & cac dinh dang khac
nhau chua dugc thiét ké.

Vé tong thé, UMPItemBank van hanh dung chic ning
dugc thiét ké. Dang cdu hoi tric nghiém dong nhét khong yéu
cau thao tac phan hdi phirc tap. Phan mém c6 tiém ning mg
dung rit cao trong ca quan 1y khao thi va danh gia thanh qua
hoc tap theo tric nghiém thich nghi. Tuy nhién dé bao dam
UMPItemBank van hanh tt trong moi truong danh gia thich
nghi ctia UMPCAT cén chu ¥ kiém soat kha nang phoi 19,
ngudng sai s6 chuan va kich c¢& ngan hang. Dé nang cao tinh
ca nhan hoa, cai thién hiéu sudt véi sb lidu 16, va dic biét 1a
hd tro bién soan cau hoi méi ciing nhu chinh dén cac cau hoi
chua dat tinh gia tri ndi dung hoéc do ludng, nhom phat trién
phian mém nén xem xét viéc tich hop cac tinh ning hoc may
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vao UMPItemBank.

3.3. Panh gia két hgp ca nhan va nhém nhé

Trong nghién ctru nay, danh gia ca nhan dugc két hop voi
danh gia nhom nho. V& wu diém, sinh vién tham gia danh gia
hai long véi mue d6 thuc té, 1 rang, chinh x4c va cu thé cua
cau hoi, mirc d9 phirc tap va tinh thach thirc khong qua cao
nhung ciing khong hoan toan don gian, thoi gian hién thi cau
héi kha nhanh va khong gidn doan, do dai bai kiém tra va thoi
gian 1am bai déu giam di rd rét. Vé nhitng han ché, sinh vién
cho biét giao dién nguoi dung thiéu yéu td tham my db hoa.
Tinh tuong tac véi thi sinh chua cao, danh gia két qua tra 1oi
mdi cau hoi ciing nhu ndi dung cdu héi tiép theo khong hién
thi ngay sau khi thi sinh d hoan thanh tra 16i mdi cau hoi.
Cac cu trong chudi cau hoi c6 mbi lién quan kha chit chg,
bao phu kién thirc kha ddy di nhung chu dé chua duoc sip
xép thong nhit.
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Hinh 2. Théong tin uéc Iugng thich nghi muic kién thiic thi sinh véi
CATltemBank

Hinh 2 12 mét biéu d6 minh hoa dién hinh thong tin wdc
lwong mirc kién thirc thi sinh dya trén ngan hang cau hoi Tin
Hoc Ung Dung, quan 1y ndi dung va truy xuét cau hoi bang
phéin mém CATItemBank, trich xuit dit liéu ctia ba sinh vién
¢6 cac mure kién thire thap ( 0 =- 2,56), trung binh ( 0 =-0,33)
va trén trung binh ( 0 =0,68).

Ca ba bai kiém tra danh gia déu c6 ham thong tin phéan biét
nhau, cho théy két qua do ludng cta céc thi sinh doc 1ap nhau,
mdi thi sinh c6 bai kiém tra riéng biét phtt hop mirc ning luc
ctiia minh. Ham thong tin dat dinh tai mic gia tri xap xi voi
mtc kién thire cta sinh vién, cho thdy udc lugng mirc kién
thire cia mdi thi sinh déu dat do chinh x4c cao, sai s6 udc
lugng @i nhé tuy chua dat dugc murc nho nhét.

3.4. banh gia thuyc dia

Danh gia thyc dia sir dung 654 cau hoi trong ngén hang dé
nap vao hé théng UMPCAT, s lugng cau hoi nhu vay cao
hon so v6i s6 cau hoi da thu dugce bang mé phong. Diéu nay
nhim thu dwoc tham s6 d6 kho cau hoi ciia miu twong dong
v6i toan b ngan hang cau hoi, ddng thoi tranh hién tugng
chon 13p cau hoi co thé xay ra, cling nhu dam bao tinh lién tuc
cua dai do kho cau hoi (Bang 3).

Do kho cd dién c6 phan phdi 1éch tréi 1d rét, cho thay ty 1¢
tra 101 dung tinh trén mau rat 16n céac thi sinh 1a kha cao. Do
kho logit c6 phan phéi di xtng khé 13 va nhon so v6i phan
phdi chuén, cho thiy so v6i phan phdi chuén thi ty 1¢ thap hon
& cc cAu hoi danh gia mire trinh d6 kién thirc trung binh trong
khi ty 1& cau hoi nham dén mure trinh d6 kién thirc cao va thap
lai cao hon & hai bién. Pac diém nay phi hop vai danh gia
mirc trinh d6 kién thirc dau vao cua sinh vién méi ding ky
hoc phan lan dau.

Bang 3. D6 kho clia cau héi trong mau 654 cau hoi Tin Hoc Ung Dung

. Trung binh Ti i -
Tham s6 e Min Max L Shaplro P
+ PLC (Q25 - Q75) Wilk
Do khé theo Rasch (logit) -0,091+ 1,454 -5,881 4,950 -0,6 (-1,04; 0,80) 0,993 < 0,001
Do kho cb dién 0,75 + 017 01 0,99 0,79 (0,67; 0,88) 0,905 < 0,001
Kiém dinh Shapiro-Wilk cho phan phéi chuan
Bang 4. Mic trinh do kién thuic thi sinh, dd dai bai thi va thai gian 1am bai
Bién s6 Chung (n = 86) Nam (n = 54) NG (n = 31) P
Nang luc thi sinh (logit)
Trung binh + BLC -0,743 + 1,002 -0,766 + 1,081 -0,704 + 0,865 0,7692
Min - Max -3,534 -1,411 -3,534;1,4M -2,358; 1,038 -
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Bién s6 Chung (n = 86) Nam (n = 54) NG (n = 31) P
Trung vi -0,758 -0,698 -0,797 -
Q25-Q75 -1,273; -0,039 -1,27; -0,039 -1,204; -0,133 -
Do dai bai kiém tra
Trung binh + BLC 44,68 + 4,96 44,80 = 5,40 44,60 = 4,3 0,606°
Min - Max 20; 58 20; 58 20; 58 -
Trung vi 45 44 45 -
Q25-Q75 43 - 47 43 -47 43 - 47 -
Thai gian lam bai (phut)
Trung binh + BLC 28,8 £ 8,8 28,00 + 8,8 30,1+ 8,6 0,236
Min — Max 9,7 - 50 9,7-50 14,0 - 45,6 -
Trung vi 28,4 28/ 28,7 -
Q25-Q75 23,0; 34,7 22,3;33,6 24,2; 37,9 -

So sanh trung binh bang: a Kiém dinh Student; b Kiém dinh Mann-Whitney

Mtc trinh d¢ kién thirc thi sinh ¢6 phan phdi chuin
(p=0,592 dbi vdi nit, p=0,284 ddi v6i nam), s do ning luc
bién dong trong pham vi tir -3,5 dén 1,4 logits. Do dai bai
kiém tra trung binh 45 cau, bién dong trong pham vi tir 20 cau
dén 58 cau. Thoi gian lam bai c6 phan phdi chuan, véi trung
binh 28,7 phut, thoi gian ngén nhét 14 9,7 phut va dai nhét la
50 phit. Mtc trinh d6 kién thirc dau vao, s6 cau hoi duge
kiém tra va thoi gian 1am bai khong khac biét ¢ ¥ nghia thong
ke gitra hai nhom gioi tinh (Bang 4).

4. BAN LUAN

Két qua nghién ctru cho thiy bang chimg quan trong dam
bao chit lwong va do tin cdy van hanh phan mém
UMPItemBank. C4c bai kiém tra thé hién dic diém ca nhan
hoéa 10 rét, két qua udc lugng mirc kién thire thi sinh 6 tinh
doc 1ap khong c6 sy anh hudng 1an nhau. M6 hinh do luong
Rasch vira ¢ tinh bén vimg vira twong dbi don gian dé trién
khai trong phdn mém may tinh. M6 hinh Rasch ciing giup
hiéu chuan céc cau hoi kiém tra theo mot thang do logit
chung, ké ca khi ngén hang cau hoi dugc cap nhat lién tuc.
Nhimng dic diém nay pht hop véi viée thiét ké va phat trién
do luong khach quan va tmg dung thuat toan tric nghiém
thich nghi UMPCAT.

Tinh kha dung va tuong thich hé théng cao cho phép phan
mém d& van hanh, khong canh tranh véi cac phﬁn mém khéc.
Phin mém c6 cac chirc ning theo ddi danh gia do phui hop
ctia cu hoi voi md hinh do ludng, pham vi va phan phdi do
khé cau hoi, kha nang phan cach cua cau hoi, tuy tinh cong
béng cua cau mdi chi phan tich sai biét van hanh cau hoi dbi
voi nhém gidi tinh, chua dugc phan tich trén cac yéu td khac.
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Chure nang luu trit va truy xut cau hoi hoat ddng hi€u qua va
tuong thich vai thuat toan lya chon céu hdi. Chirc nang chinh
stra va cap nhat cdu hoi méi dé sir dung dé cau, tuy nhién hd
tro nhap va xuét dit liéu cau héi tir cac dinh dang file khac
nhau chua dugc quan tam.

Trén nén tang turong tac véi ngan hang cau hoi, thuat toan
lya chon cau hoi hoat dong hiéu qua, cho phép udce tinh muc
kién thirc thi sinh véi d chinh xac cao tuy chua dat murc i
uu, s6 luong cau hoi can thiét dé dat do chinh xac can thiét
giam di 16 rét. So voi mot bai kiém tra CBT thong thudng
gom tir 100 dén 120 cau hoi, va thuong ¢ SE khoang tir 0,5
dén 0,7, bai kiém tra thich nghi CAT giam thoi gian 1am bai
trung binh 20 phit, chi con 40 dén 60 cau du dat két do chinh
xac cao hon véi SE 0,3 logit. Két qua nay phi hop cac nghién
ctru ctia Wainer H (1999), Callear D va King T (1997),
Linacre JM (2000) [3,16,17].

Bai kiém tra CAT thanh cong trong viéc han ché dura ra cau
hoi qua kho hodc qua dé ddi voi timg ca nhén, dic biét giam
mitc d6 cang thang tim 1y trong thi ctr 1a mot yéu t6 gay nhidu
khi do luong nang lyc thuc hién cong viéc da hoc. Tuy nhién
bai kiém tra thich nghi c6 thé gy ra nhimg hiéu Gmg tam ly
khéc lién quan dén trinh ty cta diy cau hoi va khong thé quay
lai cac cau hoi da tra 101 trude d6, phu hop voi nghién ciru cua
Linacre JM (2000) va Colwell NM (2013) [17,18]. Diéu nay
goi ra mot s cai tién can thiét vé t6 chirc ngan hang cau hoi
phi hop cho viée mé rong kiém tra thich (mg da giai doan,
trong d6 thi sinh ¢6 thé bé qua mot s cau hoi ciing nhu sira
cu tra 101 trong pham vi nhat dinh.

Bén canh d6, nghién ctru ciing chi ra mot sb han ché cta
ngan hang cau hoi, thuat toan lya chon cau hoi, va thuét toan
wéc lwong. Tinh thim my, tiy bién cua giao dién ngudi ding
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va tinh tuong tac voi nguoi ding con thip. Dy ciing 1a nhitng
han ché di dugc khao sat trong nghién ctru cia Economides
AA va Roupas C (2007), Bridegeman B (2017) [19,20]. Mot
s0 hudng tiép can mai c6 thé gitip cai tién phuong phap thiét
ké thudt toan va giai quyét vin dé chat lugng tng dung CAT
[13,21-23].

5. KET LUAN

Nghién ciru dd ghi nhan bang chimg vé tinh gi4 tri, do tin
cdy va tinh tuong thich ciia phan mém ngan hang cau hoi
UMPItemBank véi thudt toan lya chon cau hoi trong hé théng
trac nghiém thich nghi UMPCAT. Tuy nhién phin mém
UMPItemBank c6 mdt s6 han ché hiéu suat hoat dong va tinh
twong tic va phan hdi can khic phuc, cu thé gdm c6 tinh tiy
bién, thAim my va nhét quan trong giao dién ngudi ding dé
tao trai nghiém lién mach, kiém soat va han ché ty 1¢ phoi 16
cau hoi, chirc nang phan tich d¢ phu hop ctia cau hoi véi muc
tiéu, phén tich sai biét chirc ning cau hoi va tdi wu hoa sai s6
udc lugng. Viée tich hgp chirc nang tri tu¢ nhan tao cling dugc
dé xuét dé phat trién phan mém.
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