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(57) Sang ché dé cap dén phuong phap danh gia thich tng ning luc cliia nguoi hoc trén
may tinh dugc trién khai trén mot hé thong Tric nghiém thich Umg trén mdy tinh
(Computerized Adaptive Test - CAT) tao ra cac bai tric nghiém ca nhan thich Gng véi timg
hoc sinh, béng viéc lua chon 1an luot cac cau hoi dua vao thuét toan uée lugng nang luc
cta thi sinh. Nguyén 1y hoat dong ctia CAT dya trén cac thudt toan wéc luong tham sd va
Iy thuyét khao thi hién dai Item Reponse Theory - IRT: x4c suét tra 161 ding mét cau hoi
phu thudc vao nang luc thuc sy cua thi sinh (kinh nghiém, su thong minh), cic tham s6 lién
quan tdi cau hdi nhu do kho, do phan biét ctia cau hoi, xac suét tra 1oi dung ngau nhién mot
cau héi... Uu diém ndi troi ciia CAT la: chinh x4c, tiét kiém, bao mat va c4 nhan hoéa. Cac
hinh thire kiém tra truyén thong bang gidy but c6 han ché 1a hau hét cac thi sinh déu 1am
mot bai kiém tra v&i cac cau hoéi nhu nhau, mubn danh gia dugc ding tat ca thi sinh tr
ning lyc thap toi ning luc cao thuong s& rat dai va can nhiéu cau hoi. CAT hoat dong véi
vu diém vuot troi 12 wdc luong dung ning luc véi hau hét tit ca cac thi sinh trong khi d6
bai kiém tra cii chi wéc lugng diing ning luc cua cac thi sinh c6 ning luc trung binh. Cac
bai CAT thudng ngin hon mot nira so v4i bai kiém tra cd dinh (fixed test) ma van uéc
luong chinh x4c nang lyc cta thi sinh va c6 tinh bao mat cao vi moi thi sinh s€ nhan dugc
mot dé twong d6i khac nhau. Hién nay CAT con duoc sir dung tich hop trong day hoc thich
mg nhu 1 cong cu bo trg. Ngoai viée danh gia chinh xac nang lyc thi sinh CAT gitp xac
dinh xem khi nao thi sinh khong thyc su nd luc 1am bai.
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Linh vue ky thuit dwge dé cip

Séng ché d& cap dén phuong phép dénh gia thich ing nang lyc ngudi hoc trén may
tinh. P& do luong chinh x4c nang luc nguodi hoc, ching toi st dung cic thuit toan udc
luong trong toan hoc théng ké va thuét toan hoc may. Sang ché con dé cap dén quy trinh

x4y dung ngan hang va trién khai danh gi4 nang luc nguoi hoc.

Tinh trang ky thuit ciia sang ché

Quy trinh gido duc va dao tao, vai trd ddi méi kidm tra danh gia 1a rat quan trong.
Hinh thtrc kiém tra danh gia nao dugc coi 12 t6i wu nhét dé c6 thé xéc dinh duoc ding ning
luc cua thi sinh, ¢6 tinh bao mat cao va tiét kiém chi phi 12 mét ciu hoi trin trd 16n cua
nhitng nguoi lam gido duc. C4c hinh thtrc kiém tra truyén thdng béng gidy but ¢6 han ché
12 hau hét céc thi sinh déu 1am mot bai kiém tra véi cdc cAu hoi nhu nhau, thit tr cau hoi
c6 thé thay db6i dé tranh gian 14n. Vi vdy mot dé kiém tra tdt mudn danh gia dugc ding tat
cé thi sinh tir ndng luc thap t&i nang luc cao thuong s& rit dai va can nhiéu cAu hoi. Tric
nghiém thich Ung trén may tinh (Computerized Adaptive Testing - CAT) dang phat trién
manh mé trén thé gi6i nhitng con rit méi la véi cac truong phd thong va dai hoc & Viét
Nam. Mot trong nhitng uu thé cia CAT I3 chiing ta c6 thé 6 chtrc danh gia dong thoi trén
dién rong véi s luong 16n hoc sinh tham gia 1am bai trén hé théng may tinh duoc két ndi
mang. Hon nita, CAT cho phép phan tich cac chi sb vé nang luc cua thi sinh ngay sau khi
thi sinh trd 161 cau héi va thong tin vé nang luc ctia hoc sinh dugc cap nhat thuong xuyén
trong qua trinh 1am bai cho dén khi do duoc nang luc thuc su cia ho. Vi vay, CAT khoéng
nhitng giup danh gid chinh xac ning luc ma con dua ra thong tin ddy da va toan dién vé
nang lgc nguoi hoc cho co sé gido duc trién khai cac mé hinh hoc tép thich Gng. Tai Viét
Nam, nghién ctru vé CAT chua phé bién, cac cong trinh chit yéu nghién ctu vé co sé li
ludn va dua ra khung li thuyét xay dung tric nghiém thich nghi trén mdy tinh ma chua xay
dung dugc co s& du lidu dé ding CAT danh gia ngudi hoc. Vi vay, CAT cling chua duoc

dua ra dé st dung rdng rai trong danh gi4 ning lyc ngudi hoc.
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Ban chat ky thuat ciia sang ché

Trac nghiém thich tmg (TNTU), tiéng Anh goi 1a “Adaptive Test” 1a thuat ngir dé
chi mot phuong phéap dénh gia thi sinh (hoc sinh, sinh vién, bénh nhan, ...) biang hinh thic
kiém tra tric nghiém v6i muc dich dénh gia theo huéng nang lyc thdng qua bd cau hadi
trong Gng v6i mirc nang luc cla thi sinh. Hé thong TNTU trén may tinh CAT 1a mot hé

thdng phin mém dugc phat trién trén co s& md hinh TNTU dé dénh gia thi sinh.

Nguyén ly hoat dong ctia CAT dua trén ly thuyét khao thi hién dai Item Reponse
Theory (viét tit 1a IRT). X4c sut tra 10i dang mot cau hoi phu thude vao rét nhidu yéu t6 :
nang lyc thuc sy cia thi sinh (kinh nghiém, su thong minh), cac tham sé lién quan tdi cau
héi nhu d6 kho (ki hiéu 1a b), do phan biét ctia cau hoi (ki hiéu la a), Xac sudt tra 1oi ding
ngau nhién mot cau hoi (ki hiéu 1a ¢). Khi mot bai kidm tra thich tng bt diu, cau héi diu
tién s& hién thj trén man hinh cho thi sinh thuong s€ la cau héi 6 mirc trung binh (tng véi
ndng luc thi sinh bang 0 trén thang logit). N6 ciing c6 thé 14 mot cAu héi khé hodc d& néu
ta c6 thém thong tin vé nang luc thi sinh. Néu thi sinh tra 1o ding cau héi nay tic 1a niang
luc cua thi sinh & mitc cao hon murc ning luc ciia cau hoi dé xuét, cau hoi tiép theo thi sinh
nhén dugc s€ 1a mot cau hoéi kho hon. Nguoe lai thi sinh s& nhan duoc cau hoi dé hon. Qua
trinh nay cu 1ap di 1ap lai cho t&i khi mét tiéu chuin dung (do dai cua ciu hdi, do chinh xac
cua ndng luc wéc lugng...) duoc théa man. Khi d6 nang luc thuc sy cta thi sinh s& dugc
udc lugng dya trén cac cAu hoi ma thi sinh da tra 1oi. Mot bai CAT duogc chia thanh 4 budec:

budc khoi tao, budce kiém tra, bude dirng va buée két thic.

1. Buéc khdi tao: Chon ngiu nhién mét cau héi thir nhit trong ngan hang cau hai,
thi sinh tra 101 cu hoéi nay.

2. Budc kiém tra: Sau khi ¢6 théng tin vé cau tra 1i ctia thi sinh thi udc tinh ning lyc
tam thoi cta thi sinh ki hi¢u 1a 9, kiém tra diéu kién ding, néu khong dap tmg didu kién
dirng thi chon mt cau hoi tiép theo phu hop voi nang luc tam thdi @, thi sinh tra 10i cau
héi tiép theo nay, cap nhat ciu tra 10i cta thi sinh, sau d6 dwa vao cau tra 10i cta thi sinh,
nang luc 6 s& dugc cap nhat & mtrc cao hon hoic thép hon, néu dap tng diéu kién dung,

s& dua ra cau hoi két thuc dé két thtc bai kiém tra.
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3. Budc dimg va két thiic: khi diéu kién dirng dugc dap ung, vong lap dugc dirng, va

udc lugng diém ning luc cudi cung cua thi sinh (budce két thuc).

Theo mét phuong 4n sang ché dé xuit phuong phép kiém tra — danh gia nadng luc
ngudi hoc bang bai thi tric nghiém thich tmg trén may tinh (CAT- Computerized Adaptive
Testing), phuong phap nay dugc thuc hién trén hé thdng tric nghiém thich ung trén may

tinh (CAT), trong d6 hé théng CAT nay bao gdm:

may tinh gém bd nhé va bd xtr Iy duge tao cAu hinh dé thuc hién viéc thi tric nghiém
thich mg trén may tinh CAT, va phan hdi truc tiép theo thoi gian thuc dua trén thong tin

ma thi sinh cung cap vé nang lyc ctia ho qua mdi cau hoi thi tric nghiém;

hé théng may tinh duoc két ndi mang v6i mdy tinh va hé thdng luu trit dit liéu cau
héi thi néu trén dé phuc vu sb lugng 16n hoc sinh tham gia 1am bai thi trén hé thdng may
tinh;

hé théng Iuu trix dir lidu cau héi thi gdm may tinh c6 bd nhé luu trit va bd xur ly dugce
tao cau hinh dé luu trit ngan hang cac cau hdi thi, cac cau héi sau khi dugce chuén hoa duoc
nhép vao hé théng dit li€u cau hoi thi, cac cdu hoi nay dugc ma hoa, phan loai theo nhiéu
chiéu twong tng v6i céc tiéu chi vé linh vuc, ndi dung, ning luc, cip do, trong qua trinh
lam bai thi cta thi sinh, 1an luot tirng cau héi xudt hién trén giao di€n lam bai cua hé théng

CAT, va

ngan hang cau héi dugc bién soan dya trén ning luc dic thi cia mén hoc, bam sat
ndi dung trong chuong trinh mén hoc, cac tham s ddc trung cua ting cau hoi (do kho b,
d phan biét a, dd may rui (xac suat tra 101 dung ngau nhién) cua ciu héi ¢) dugc x4y dung
mot cach khach quan trong qua trinh thir nghiém bd cau hoi va phan tich dyua trén ly thuyét
khao thi hi¢n dai (IRT), ngan hang cau héi tric nghiém thich ung dugc bién soan theo quy
trinh 9 budc:

budc 1: x4y dung ma tran dé thi va ban dic ta dé thi

0 bude nay, khung nang lyc va ban dic ta duoc bién soan dua trén hé muc tiéu cua
bai kiém tra (kién thirc, k§ nang, thai d6) trong mot mén hoc hoic lién mon hoc va cac dac

diém cia thi sinh (trinh d9, muc dich danh gi4), ban dic ta dé thi nay giup ngan hang cau
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hoi bam sat va muc tiéu, muc dich kiém tra danh gia tir 46 dam bao dugc dd gia tri cua két
qua bai kiém tra;

budc 2: soan thao ciu héi tho

can ctr vao ban dic ta dé thi, ban soan dé gdm cac gido vién, chuyén gia trong linh
vuc 1én y tudng va soan thao ndi dung ciu hoi;

budc 3: thAm dinh, bién tap cau hoéi

chuyén gia thAm dinh noi dung c4u hoi tham dinh vé ndi dung chuyén mén, 15i din
va dang thirc cau hoi ddm bao ding yéu cau cta ban dic ta dé thi, chuyén gia tham dinh k§
thudt cau hoi tham dinh vé k¥ thudt viét cau hoi, 161 din va cdc phuong an tra 1oi clia ciu
héi, cac chuyén gia bién tap stra truc tiép va dé xuét cac ¥ kién chinh stra (néu c6) déi voi
ting cau hoi;

budce 4: danh may, nhép vao ngan hang cau hoi tric nghiém;

budc 5: thir nghiém, phén tich, danh gia va dinh c& c4u tric nghiém

céc cau hoi sau khi dugc thAm dinh, bién tap s& dugc xay dung thanh cac t6 hop cau
héi thi dé tién hanh thir nghiém cau hoi,

to chirc thit nghiém cac t6 hop cau héi, dam bao mdi cau héi phai c6 téi thidu tir 50
lugt hoc sinh lam thu,

sau khi hoan thanh hoat dong thir nghiém s& trién khai cong tac nhap/chiét xuit dix
liéu két qua lam bai cua thi sinh, 1am sach dit liéu d3 c¢6 dé chuin bi cho cong tac phan tich,

cac chuyén gia phan tich st dung cdc phin mém chuyén dung dé thyuc hién phan tich
céc cau hoi, dé xudt nhirng cAu hdi cin chinh stra, nhitng ciu hoi phai loai b viét va nop
bao céo két qué phan tich vé cac tham sb ctia cau hoi (do kho, do phan biét, d6 may rui);

budc 6: chinh sira cdu hoi sau khi thir nghiém;

budc 7: xdy dung dé thi, thir nghiém, phan tich, dénh gia cac d@ thi

cac cau hoi sau khi dugc chinh stra sé& tiép tuc dugc td hop thanh céc dé thi theo
ding ban dic ta dé thi dé thir nghiém d@ thi,

to chirc thir nghiém céc dé thi, dam bao mdi d& thi phai co t5i thidu 30 luot hoc sinh
lam thu, '

sau khi hoan thanh hoat dong thir nghiém, trién khai cOng tac nhép/chiét xudt dit liéu

két qua lam bai cta thi sinh, 1am sach dit liéu da c6 dé chuin bi cho cong tac phan tich,
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cac chuyén gia phan tich sir dung cac phan mém chuyén dung dé thuc hién phén tich
dé thi, danh gia d6 khé, tinh can béng gitra cac d& thi, dé xuit nhitng cau héi cin chinh sira,
nhitng cau héi phai loai bé trong mdi dé thi, viét bao cdo két qua phan tich vé cac tham s
cuia cdu hoi (do kho, do phan biét, dd may rai), ddm bao cac tham sb cua cau hoi 1a doc 1ap
va co do tin cdy cao;

budc 8: chinh stra lai cac cdu hoi sau khi thir nghiém dé thi;

budce 9: ra soat, Iua chon nhép cac cau héi vao ngin hang c4u héi thi chuan héa

trong do, thi sinh budc phai tra 10i 1an lugt timg cau héi cho dén khi két thic bai
kiém tra, sau khi thi sinh tra & cu héi dau tién, phu thudc vao két qua cta cau tra 1o dung
hoac sai, hé théng sir dung thuat todn udc lugng mac nang luc cia thi sinh va thuit toan
chon c4u hoi dé dua ra cho thi sinh cau hoi thr hai, cau hoi nay s& duoc xut hién trén man
hinh dé thi sinh tra 101, qua trinh nay cu 13p di, 13p lai cho t6i khi thoa man diéu kién dirmg
cua thudt todn uéc lugng cua thi sinh duoc dinh trudec;
trong d6, may tinh gém bd nhé va bd xt ly duge tao cdu hinh dé thuc hién phuong
phap kiém tra — danh gia ning luc ngudi hoc bang bai thi tric nghiém thich ung trén may

tinh bao gom céac budce sau:

budce 1 khéi tao: chon ngau nhién mot cau hoi thir nhat trong ngan hang cau hoi, thi
sinh tra 161 cau hoi nay;

buéce 2 kiém tra theo vong ldp: sau khi c¢6 thong tin vé cau tra 1o cta thi sinh thi uéc
tinh ndng lyc tam thoi cta thi sinh ki hiéu 1a &, kiém tra didu kién ding, néu khong déap
ung diéu kién dung thi chon mot cau hoi tiép theo phtt hgp véi nang luc tam thoi @, thi
sinh tra 161 ciu hoi tiép theo nay, cap nhat cdu tra 10i cta thi sinh, sau d6 dua vao cau tra
101 cta thi sinh, ning luc 6 s& dugc cap nhat & mac cao hon hoic thép hon, néu dap ung

di€u kién dirng, s& dua ra ciu hoi két thic dé két thuc bai kiém tra;

buée 3 dirng va két thiic: khi didu kién dung duogc dap Gng, vong ldp duoc dung, va

udce lwong diém nang luc cubi cung cua thi sinh (budc két thuc), trong doé:

viéc uGc lugng tham s & cho nang luc ngudi hoc st dung phdi hop céac thuat toén

ude lugng: udce lugng hop ly cuc dai (Maximum-Likelihood), ude lwong hau nghiém cuc
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dai (Maximum a posteriori), wdc lugng phan phéi hau nghiém cuc dai, udc lugng hau
nghiém trung binh (Expected a posteriori estimator) va thuat toan cuc tiéu dia phuong

“Gradient Descent”,

phuong phap chon ciu hoi bang ham tiéu chuin thong tin t6i da (Maximum-

Information Criterion) va thuit toan tim kiém nhj phan,

tiéu chuin dimg cho bai tric nghiém st dung phuong phéap ddnh gia sai sb trung

binh binh phwong MSE (Mean Square Error) cho diém ning lyc tam thoi cta thi sinh,
céch tinh diém nang lyc cho hoc sinh st dung ham phan phéi ctia phan bd chuén;
va trong do:

ngén hang céu héi dugc bién soan dya trén ning luc dic thu cia mon hoc, bam sat
ndi dung trong chuong trinh moén hoc, cac tham sé dic trung cua cau hdi (do kho, do phan
biét, dd may rui) dugc xdy dung mot cach khach quan trong qua trinh thir nghiém bo cau
hoi va phan tich dya trén 1y thuyét khao thi hién dai (IRT), ngan hang cau héi tric nghiém
thich tng duoc bién soan theo quy trinh 9 budc:

budce 1: xay dung ma tran dé thi va ban dic ta dé thi

¢ buGe nay, khung nang luc va ban dic ta dugc bién soan dua trén hé muc tidu cia
bai kiém tra (kién thirc, k§ nang, thai do) trong mdt moén hoc hoic lién mon hoc va cac dac
diém ctia ngudi hoc (trinh do, muc dich dénh gia), ban dic ta d thi nay giap ngan hang ciu
hoi bam sat va muc tiéu, muc dich kiém tra danh gia tir d6 dam bao duoc do gia tri cta két
qua bai kiém tra;

budc 2: soan thio ciu héi thod

can ¢t vao ban dic ta dé thi, ban soan dé gbm cac gido vién, chuyén gia trong linh
vuc I€n y tudng va soan thao ndi dung cau hoi;

budc 3: thim dinh, bién tap cau héi

chuyén gia thdm dinh noi dung cau hoi tham dinh vé ndi dung chuyén mon, 16i dan
va dang thirc ciu héi ddm bao diing yéu ciu ciia ban dic ta dé thi, chuyén gia thim dinh k§
thuat cau héi thAm dinh vé k¥ thuat viét cau héi, 161 dan va céc phuong an tra 1oi cia cau
hdi, cac chuyén gia bién tap sta truc tiép va dé xuét cac v kién chinh sta (néu c6) dbi véi

tirng cau hoi;
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budc 4: danh may, nhdp vao ngan hang cau hoi tric nghiém;

buéc 5: thir nghiém, phan tich, danh gia va dinh ¢ cau tric nghiém

céc ciu héi sau khi dugce thdm dinh, bién tap s& duoc xay dung thanh cac tb hop cau
hoi thi dé tién hanh thir nghiém cu héi,

to chirc thir nghiém céc t& hop cau héi, dim bao mdi cau héi phai ¢6 tbi thidu tir 50
lugt hoc sinh lam th,

sau khi hoan thanh hoat dong thir nghiém sé& trién khai cong tac nhép/chiét xuét dit
licu két qua lam bai cta thi sinh, Iam sach dit liéu da c6 dé chuin bi cho cong tac phan tich,

céc chuyén gia phan tich st dung cc phan mém chuyén dung dé thuc hién phan tich
cic cau hoi, dé xuét nhitng cdu héi can chinh sira, nhitng cau héi phai loai bo viét va nop
bao cdo két qua phén tich vé cac tham sb cita cAu héi (d kho, do phan biét, d6 may rai);

budc 6: chinh stra cdu hoi sau khi thit nghiém;

budc 7: xay dung d@ thi, thir nghiém, phan tich, danh gi4 cac d? thi

cac cau hoi sau khi dugc chinh stra sé& tiép tuc duge td hop thanh cac dé thi theo
dung ban dic ta dé thi dé thir nghiém dé thi,

t6 chire thir nghiém céc dé thi, dam bao mdi d thi phai ¢6 téi thidu 30 luot hoc sinh
lam thar,

sau khi hoan thanh hoat dong thir nghiém, trién khai céng tac nhap/chiét xut dit lidu
két qua lam bai cua thi sinh, 1am sach dit liéu da c6 dé chuan bi cho cong tac phén tich,

cdc chuyén gia phén tich st dung cac phin mém chuyén dung dé thuc hién phan tich
dé thi, dénh gia do kho, tinh can bing giita cac d& thi, d& xuét nhirg cAu héi cAn chinh sira,
nhitng cdu hoéi phai loai bo trong mdi dé thi, viét bao cao két qua phan tich vé cdc tham s
cua cdu hoi (do kho, do phén biét, do may rii), dam bao cac tham sé cia ciu héi 1a doc lap
va c6 do tin cdy cao;

budce 8: chinh stra lai cac cau hoi sau khi thir nghiém dé thi;

bude 9: ra soét, lva chon nhdp cac cau hoi vao ngan hang cau héi thi chudn hoa

cac cdu hoi sau khi dugc chuin hos sé duogc nhap vao hé théng dit liéu cau hoi thi,
cac céu hoi nay s&é dugc ma hod, phan loai theo nhiéu chiéu tuong tng voi céc tiéu chi vé
linh vyre, ndi dung, nang luc, cép do, trong qua trinh lam bai thi cta thi sinh, 1an lugt tiing

cau hdi xuat hién trén giao dién lam bai cua hé thong,
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thi sinh budc phai tra 1oi 1an lugt timg cau héi cho dén khi két thic bai kiém tra,
sau khi thi sinh tra 10i cAu hoi dau tién (mé cau hoi 2.2), phu thudc vao két qua cua
cAu tra 161 ding hodc sai, hé thdng st dung thuét toan udc lugng mitc ning luc cia thi sinh
va thuat toan chon cau héi dé dua ra cho thi sinh cau héi thir 2, cau héi nay s& duge xult
hién trén man hinh dé thi sinh tra 101, qua trinh nay cu lédp di, lap lai cho téi khi thoa méan

diéu kién dung cua thuét todn udc lugng cia thi sinh di dugc dinh trude.

Mo ta van tat cac hinh vé
Sang ché s&€ dugc mo ta dua vao céac hinh vé dudi day:

Hinh 1 13 hinh v& minh hoa so dd thuat toan dugc st dung trong h¢ théng theo sang
ché;

Hinh 2 1a hinh v&€ minh hoa quy trinh trién khai mot bai thi/ kiém tra tric nghiém
thich tng trén may tinh;

Hinh 3 Ia hinh v&€ minh hoa giao dién lam bai cua thi sinh;

Hinh 4 1a hinh v& minh hoa su uéc lugng nang luc cia mét thi sinh c6 nang luc trung
binh 6=0;

Hinh 5 12 hinh v& minh hoa sy uéc luong ning luc cua thi sinh ¢6 néng luc trung
binh 6=1;

Hinh 6 13 hinh v& minh hoa két qua lam bai cda mdt thi sinh (minh hoa);
Hinh 7 12 hinh v& minh hoa quan hé gitta nang luc va sd luong cu tra 16 ding;
Hinh 8 12 hinh v& minh hoa giao dién hé théng CAT phat trién trén web;

Hinh 9 1a hinh v& minh hoa sy quén 1y dit liéu cau hoi theo chu dé.

MBS ta chi tiét sang ché
Sau day, phuong phdp kiém tra — danh gia nang luc ngudi hoc bang bai thi tric
nghiém thich tng trén may tinh theo sdng ché s& dugc mo ta chi tiét dua vao céc hinh vé

kém theo.

Hinh 1 minh hoa thuét toan dugc st dung trong hé théng. Lién quan dén thuét toan
nay, cac phuong phap phd bién udc luong theta 9 (ndng luc cta thi sinh) bao gdm: udce
luong hop 1y cuc dai (Maximum-Likelihood), uwéc lugng hau nghiém cuc dai (Maximum a

posteriori) hodc ude lugng hau nghiém trung binh (Expected a posteriori estimator). Udc
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lugng hau nghiém cuc dai (MAP) 1a mot k¥ thuat théng ké dugc str dung dé uéc luong mot
tham s khong x4c dinh cia mgt phan phéi cho trudc dua trén dit liéu quan sat. Phuong
phap nay dic biét hitu ich trong thong ké Bayesian, bao gdm viéc tinh toan ctia phan phéi
hau nghiém, do6 la phan phéi cta tham sd. Udc lugng MAP 1a gi4 tri cua tham sb 6 lam
cho phan phdi hau nghiém nay dat gia tri cao nhét. Phuong phap nay khac véi "ude lugng
hop 1y cuc dai" (MLE) vi MAP két hop dic diém tién nghiém vé tham s thong qua mot
phan phdi tién nghiém. MLE chi tip trung vao viéc tdi da hoa ham hop 1y, khong két hop
c4c niém tin tién nghiém vé 6. N6i mot cach don gian hon, uGce lwong MAP cho phép két
hop nhitng gi da biét vé mot tham s (tién nghiém) cing véi dir liéu méi (kha nang) dé dua
ra uéc luong thong tin vé tham sd & mdt cach chinh xac hon. Udc lugng MLE thuong
duoc sir dung v&i bai tric nghiém cb dinh trén gidy, vi dir liéu chudi bai lam ddy du
X, X,,...,X, 14y tir ban ghi bai 1am sau khi thi sinh hoan thanh bai thi. Trong séng ché nay,
ching t6i st dung thudt todn udc lugng hiu nghiém cuc dai (MAP) dé use lugng nang luc
cla thi sinh. Vi bai tric nghiém thich tng, ham () luén duoc cap nhat ngay sau khi thi
sinh tré 101 cau hoi va dua vao ude lugng. Theo mot phuong an wu tién, giai phap theo sang
ché st dung udc lugng hau nghiém cyuc dai (Maximum a posteriori). Phan sau s& md ta chi

tiét wdc lugng nay va thuat toan dé tim wéc luong nay.
- Ham bién ¢b hop ly cuc dai va udc lugng hiu nghiém cuc dai
Ham bién c6 hop ly cuc dai L tng véi k-1 cau héi duoc cho béi:
L(6|X,,.... X, ) =T15'R@)" (1-P() " (1)
Trong d6 P, (49) 1a x4c sudt tra 1oi dung cau hoi tht i cia thi sinh cé mirc nang luc 6 va
dugc cho bdi cong thire sau theo 1y thuyét IRT:

exp(a, (6-0,))
1+exp(a, (Q—b,.))

va X, la bién nhi phan nhan gia tri x, = 0 néu thi sinh tra 101 sai hoic x, =1 néu thi sinh tra

P(0)=P(X,=1|0,a,b,c)=c,+(1-c,) 2)

101 ding cau hoi thu #; b, 1a tham s6 do kho ctia cdu hoi thir 7, a, 1a tham s6 do phan biét
cua cdu hoi thtr i, ¢, 1a tham s6 d§ may rui (xéac suat tra 16i ding ngau nhién) ctia cau héi

thir i. O day, v6i md hinh IRT 1 tham s6 chung t6i ¢6 dinh @, =1 va ¢, =0. '
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Céac udc luong Bayes xem cac tham sé cin ude luong 12 mot bién ngau nhién chir
khong phai mot héng s6. Tham sb can uéc luong s&€ duoc gén v6i1 mot phan bd ban dau.
Uéc luong kiéu Bayes c6 thé sur dung khi ma di liéu it va sau d6 udc luong s€ dugce cai
thién tdt hon néu c6 thém dir liéu. Trong suy dién Bayes, ban diu ta gia sir ring 6 tuan theo
mot phan bd goi 1a phan bb tién nghiém (prior distribution) 7 (). Sau d6 dwa vao phan bd
tién nghiém va ham hgp ly cuc dai ta suy ra dugc phan bd hau nghiém g cta tham sb 0:

_ F(9)L(6] X,,.. X, ) ;
)= [ £(0)L(01%,....X,,)do ®)

g@| Xx,,....

Trong suy dién Bayes, uéc lugng phan phéi hdu nghiém cuc dai (Maximum a
Posteriori Estimator- MAP) dugc cho boi cong thire sau:

émp=argmax5g(9|Xl,...,X,{_l) @)

Mudén tim theta mii ¢ ta chuyén sang bai toan tim maximum cta ham

ln(f(é?)L(é’l X,,.. ,,Xk_l)). O day ta chon phan bd tién nghiém ctia 6 1a phan bb chuén véi

[

trung binh bang 0, d¢ 1éch chuén bang 1 thi 7(6)= oy e > .Khido ta co:
T

1(0)=in(f(6)L(8] X,..... X))

2 k-1 5
:C—%+Z(X,-1n(13<9>)+<1-Xf>1n(1—3<6’>)) v

i=1

O d6 C la hang s6, dé tim maximum ctia /(#) ta ding thudt toan ‘Gradient Descent’
dugc mo ta dudi day.

Thuét toan Gradient Descent 1a thudt toan hiéu qua dugc dung dé tim cac diém cuc
tri cia ham s6 khi ma giai phuong trinh dao ham bing 0 khé phirc tap. Uu diém cua thuat

toan nay la day {6,,6,,...,6,} hoitu dén tham s6 nang luc that cta thi sinh (Hk - @) va ta

c6 thé diéu chinh tdc dd hoi tu dua vao tdc do hoc mdy y va dd min cua qud trinh 1ip dan
dén c6 thé uéc lugng duoc sai sd cla qué trinh 13p va s 1an lap tuy theo tinh chit cua ki
thi. Nghia 1a thuat todn gitip giam s6 1an tinh toan, s6 cAu hoi ma thi sinh phai tra 161 theo
tinh chat — mitrc d6 cua ki thi. C6 nhiéu phuong phép tinh gan ding st dung day lap, chang
han nhu phuong phap Newton-Raphson nhung nhitng phurong phap nay khong khang dinh

tinh hoi tu cia day. Gia str ta mudn tim cuc ti€u cua ham mot bién f{x). Ta ¢6 thé mo ta so
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lugc thuét toan nhu sau: tir mot diém bat ky trén dd thi x, ta cb géng di chuyén diém x vé
diém ma tai do fx) dat gid tri cuc tiéu, ky hiu [a x*. Piém x sé& di chuyén theo huéng ngugc
v6i dau ciia dao ham trong truong hop ta mudn tim cuc tidu. Vi gia sit £(x) > 0, thi x nim
vé phia bén phai so v6i x*, do d6 x phai giam dé tién t6i x*. Nguoc lai néu £(x) < 0, thi x
nam vé phia bén trai so voi x*, do dé x phai tang dé tién t6i x*. Thi cong thirc cdp nhat

diém x nhu sau:

X = X _V*fl (xk—l) (©6)
& d6 tai budc dau tién xo=x, yla tdc dd hoc (learning rate). Sau mot sd hitu han buée, diém
x s& di chuyén vé& gin diém x*. Theo thuft toan trén ta phai tinh / '(6) tai mdi budc cla

thuét toan.

, PO .\ PO
o= Z:P, )1 F(0)
1 P
=—6?+ZI:XP(6’)[P 00 )J—QIEH; (7)

k-1
=0+ X, - F()

i=1
Ta md ta thuat toan nhu sau:
e Budc 1: chon mdt diém khai tao 6 = 0 va tdc dd hoc v.
e Budc 2: cip nhat

0:-0+ yf[x,. _Mj ®)

= 1+exp(0-5,)

- Thudt toan tim kiém nhi phan (Binary search) dé tim cau héi tiép theo
Ti€u chi chon céu hoéi: Sau khi thi sinh tra 16i cAu héi k-7 thi nang luc tam thoi cta
thi sinh dugc udc lugng va ki hiéu léﬁ 0_1. Tiép theo ta phai tim cau hoi tht & phu hop véi
mirc nang luc ndy bing phuong phap lwa chon cau héi theo tidu chuin thong tin t6i da
(Maximum-Information Criterion):
i, =argmax {]Xj (ék_l ),j € Rk} )

¢ d6 1(6) 1a ham thong tin Fisher:
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(P'(8))
O o0 @) 1o

Khi 6 cb dinh, ham thong tin Fisher dat gi4 trj cuc dai tai diém b = 6. Vi vay cau hoi
ir dugc chon la cau héi ¢6 do kho gén voi 91(,—1- Ham thong tin dat gia tri maximum khi:
Gia tri o kho b gén béng gia tri nang luc 6 va d¢ phan biét a cang 16n. Cau hoi thu & duoc

chon 12 cau héi ¢6 dd khé gan bang ning luc ude luong 0),_; va c6 d6 phan biét 16n nhét.

- Thuét todn tim kiém nhj phan.
Cho trudc mot gid tri b, tim trong tap hop by, by, ..., b, gié tri gﬁn nhét véi gid tri b. Cach
lam don gian nhAt 14 ta tinh sai s gita a vé6i tAt ca cac gia tri trong tap hop, sau d6 tim sai
s6 nhé nhét. Cach lam nay rat mat thoi gian vi d§ phtc tap cta thudt toan 1a O(n). Thuat
toan tim kiém nhi phan cho phép ta tim kiém mét cach nhanh hon. Ta chi cin so séanh gia
tri b voi gia trj trung tdm (1a gid tri ndm & vi tri gitra) trong day. Néu b nho hon gia tri trung
tAm thi ta tim kiém trong nira tréi ctia day, néu b 16n hon gia tri trung tAm thi ta tiép tuc tim
kiém trong ntra phai cua day, néu xip xi gi tri trung tAm thi ta ldy ludn gia trj trung tam.

Do phire tap cua thuét toan nay 13 O(log n). V6i ngan hang cau hoi 16n thi viée giam bét
phép tinh tir k(n +n" ) (v6i thuat toan tim kiém thong thuong) vé kg (v61i thuidt toan tim

kiém nhj phan) 1a mot buée téi uu hoa, giam thiéu viée tinh toan, dap tng yéu cu phéan
“hoi nhanh, dua ra cau héi ph hop tip theo cho thi sinh. V& mat ki thudt, néu hé théng c6
nhiéu thi sinh cung lam bai trong mot thoi diém thi viée giam thiéu phép todn nay rit c6 y
nghia cho tdc do tinh toan va tai nguyén hé thong.

Ti€u chuan dung

Co6 rat nhiéu tiéu chuin dung co thé duoc thiét lap: sb lwong cau hoi tbi da hay tdi
thiéu, gi6i han thoi gian lam bai, do chinh xac cia uéc lugng... Khi mét trong cac diéu
kién dirng duoc thda min thi bai kiém tra duogc két thuc, néu khong mot cau hoi méi sé
dugc dé xuét cho thi sinh. Theo mot phuong an uu tién, phuong phéap kiém tra — danh gia
ning luc ngudi hoc bang baj thi tric nghi¢m thich tng trén may tinh theo sang ché sir dung

it nhat sai sO chuén lam mot diéu kién dung.

Sai s0 tiéu chuin:
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Khi thi sinh tra 1061 ngoai vi¢c nang luc cua thi sinh dugc udce lugng thi ta can phai
tinh sai s tiéu chudn ctia wéc lugng d6. Sai sé nay cho phép ta do duoc do chinh xac cta

udc luong. Ta st dung cong thire tinh sai s tiéu chuén sau.

1
O =

ENESYNIO)

C6 dinh sai s6 tiéu chuén ta ki vong oo. Khi sai sb trung binh binh phuong MSE

(Mean Square Error) dat tdi ngudng o, thi qua trinh dirng. MSE cang bé thi bai kiém

tra (test) cang dai, dd chinh xac cang cao.

U6c lugng nang luc cudi ciing

Dé tra két qua nang luc cudi cung cho hoc sinh, chiing t6i sit dung ham phén bé
chuan véi két qua cua udce luong ning luc cudi ciing 6. Do phan bb tién nghiém cta 0 1a
phan b chuin nén diém nang luc dugce tinh toan bang ham phén bé tich lu§ phan bd chuin

trong khoang tlr -co dén 6.

I
e 2dx

1 ¢
105z

Vi du thuc hién sing ché
Hinh 2. Quy trinh trién khai m¢t bai thi/ kiém tra Tréc nghiém thich Gng trén may
tinh. Pau tién ta xay dung ngén hang cau héi trong khoang 500 dén 1000 cau héi chuén
hoa theo m6 hinh mdt tham s6 d6 khé (thang logarit ctia d§ kho a) tuan theo phan bé chuin
v6i trung binh bang gin bang 0, phuong sai gan bang 1. Phuong phap chon ciu hoi dau
tién dugc st dung: phuong phap ude lugng thong tin cuc dai. Phuong phap chon ciu hoi
tiép theo: Maximum Fisher information. Nang luc tam thoi dugc udce lugng st dung Bayes
modal (MAP) estimator. Phan bd tién nghiém cta ning luc (prior ability distribution):
N(0,1). Piéu kién dimg: MSE (Mean Square Error) dat t&i ngudng 6o (duge cai dat trude)
thi qud trinh dirng. Khi bai kiém tra két thuc nang luc cudi cung dugc ude lugng cling su

dung udc lugng MAP.

Véi bai trac nghiém truyén thong, dé kiém tra danh gid ning luc ngudi hoc thi gido
vién st dung mot dé gom mot s6 lugng cau hoi duoc bién soan dua trén nodi dung kién thirc

can ki€m tra. D€ kiém tra nay 1a giong nhau doi méi moi hoc sinh du hoc sinh dé & bt ki
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murc nang lwc nao. Vi du: dé kiém tra tric nghiém st dung trong Ki thi T6t nghiép THPT
Qudc gia mdn Toan sir dung bai thi tric nghiém khach quan 50 cdu hoi trong 90 phut. D&
kiém tra dang nay c6 han ché 1a hdu hét cac thi sinh déu lam mot bai kiém tra véi cac cau
héi nhu nhau, thi tu cAu héi c6 thé thay dbi dé tranh gian lan. Vi vdy mot dé kiém tra tét
mudn danh gia duoc dung tit ca thi sinh tir ning luc thp t6i ning luc cao thuong sé rt dai
va can nhiéu cau hoi. Mot trong nhing wu thé cua bai kiém tra tric nghiém thich tng - CAT
14 chiing ta st dung phuong phap kiém tra danh gia trén nén tang cong nghé. Vi vay, chung
ta hoan toan c6 thé khic phuc nhitng nhuoc diém trén cta bai tric nghiém truyén thdng
trén gidy, d6 1a cac cau héi trong dé thi ciia céc thi sinh twong dbi khac nhau véi cac thi
sinh ¢6 nang luc khac nhau. P9 kho cta bai thi cta thi sinh dugc thay ddi dua vao két qua
bai lam cta thi sinh qua tig cau héi. Do vay, diém nang luc cia thi sinh dwgc danh gia
mot cach khoa hoc, chinh x4c va phu hop véi hoc sinh.

Bai tric nghiém thich tng dugc rat nhiéu gido vién va hoc sinh phan hdi tich cuc
v6i nhitng két ctia ma gido vién va hoc sinh nhan duge. Véi gido vién, tric nghiém thich
ting két qua clia bai tric nghiém thich tng 1a giai phép nang cao chit luong day hoc, boi 1&
ning luc ciia mdi hoc sinh 1a khac nhau va dé c6 mot chuong trinh gido duc dugc “ca nhan
hoa” phit hop dé phat trién nang luc ngudi hoc 1a rat quan trong. Bai tric nghiém thich tng
ma hoc sinh nhan dugc 1a to hop cac cau héi dugc bién soan véi nhiéu tham sb vé noi dung,
nang luc dic th va cac chi s dic trung (d6 kho, ...) qua do s€ giup gido vién va hoc sinh
nhan dugc nhitng bdo c4o vé nang luc ctia minh vé6i nhitng thong tin chi tiét gitp hoc sinh
diéu chinh cach hoc, gido vién diéu chinh cach day cho t6i uu véi sy phat trién nang luc
ngudi hoc. Vi hoc sinh, bai tric nghiém thich tng gitp cac em cé thém dong luc lam bai.
Khi nhan dugc duge dé thi, hoc sinh 1am 1an lugt tirng cdu héi véi su tinh todn — ude lugng
nang luc ctia hé thong tric nghiém thich tmg, cac cau héi tiép theo duoc dua ra sao cho phi
hop nhit véi nang lyc thi sinh nén céc em s& khong con cam thdy mudbn “bo cude” khi gap
cau hoi qua kho hodc qua dé so vé6i nang luc cia minh.

Viéc bién soan cau héi ddi véi mot dé tric nghiém truyén thdng trén gidy thuong
dugc bién soan dya trén ndi dung day hoc ctia mon hoc. C4u truc cia dang bai thi nay bao
pht ndi dung kién thtc cAn dénh gia va mtrc do kho cua cau hoi duya vao quan diém cha

quan cua ngudi ra d€. Vi vay, nhitng bai kiém tra dang nay thuong s& c¢6 dé cuong on tap
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va hién twong “Thi gi — hoc ndy” van xay ra giy ap luc 1én hoc sinh. Cac dé thi tric nghiém
trén gidy doi khi xay ra sy mit can bing vé do khoé giira cac dé kiém tra véi nhitng nguoi
ra dé khac nhau nén nha quan Iy kho so sanh dugc ning luc cia cac hoc sinh véi nhau.

Theo mdt phuong 4n ctia sang ché, ngan hang cau héi dugc bién soan dua trén ning
luc dédc thu cia mon hoc, bam séat ndi dung trong chuong trinh mon hoc. Cac tham sb dic
trung cua cdu hoi (dd kho, do phan biét, do may rai) dugc xay dung mot cach khach quan
trong qué trinh thitr nghiém bd cdu hdi va phan tich dua trén ly thuyét khao thi hién dai
(IRT).

Ngén hang cau héi tric nghiém thich tmg dwoc bién soan theo quy trinh 9 buéc:

Buéc 1: X4y dung ma trdn dé thi va ban dic ta dé thi

O bude nay, khung nang lyc va ban dac ta dugce bién soan dua trén hé muc tiéu cua
bai kiém tra (kién thirc, k§ nang, thai do) trong mot mdn hoc hodc lién mon hoc va céc dic
diém cta ngudi hoc (trinh d6, muc dich danh gié).

Ban dic ta dé thi nay gitp ngan hang ciu héi bam sat va muc tiéu, muc dich kiém
tra danh gid. Tr d6 ddm bao dugc do gia tri cuia két qua bai kiém tra.

Budc 2: Soan thao cau hoi tho

Cin ctt vao ban dic ta d& thi, ban soan d& gdm céc gido vién, chuyén gia trong linh
vuc lén y tudng va soan thao ndi dung cau hai.

Bué6c 3: Thidm dinh, bién tip cau hoi

Chuyén gia thAm dinh ndi dung cau héi thdm dinh vé noi dung chuyén mon, 10i din
va dang thirc cau héi dam bao dung yéu ciu cua ban dic ta dé thi. Chuyén gia thdm dinh
kg thuat ciu héi thim dinh vé k§ thuat viét cau hoi, 161 din va cac phuong an tra 1o cla
cau hdi. Cac chuyén gia bién tap sira truc tiép va dé xuét cac y kién chinh stra (néu c6) dbi
v01 tung cau hoi.

Budgc 4: Banh may, nhdp vao ngan hang cau hoi tric nghiém

Budc 5: Thir nghiém, phan tich, danh gia va dinh ¢& cau trac nghiém

- Céc cau hoi sau khi duoc thAm dinh, bién tap s€ duogc xay dung thanh cac td hop
cau héi thi dé tién hanh tht nghiém cau hoi.

- T6 chire thir nghiém cac td hop cau hoi, ddm bao mdi cau héi phai c6 tdi thiéu tir

50 luot hoc sinh lam thir.
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- Sau khi hoan thanh hoat d6ng thtr nghiém s& trién khai cong tac nhap/chiét xut dir
liéu két qua 1am bai ctia thi sinh; lam sach dit liéu da c6 dé chuén bi cho cong tac phan tich.

- Cac chuyén gia phan tich str dung cac phan mém chuyén dung dé thuc hién phan
tich cac cAu héi, dé xuat nhitng cau héi can chinh stra, nhitng cau hoi phai loai bé viét va
ndp bao cao két qua phan tich vé cac tham sé ctia cau héi (d6 kho, dd phan biét, do may
rui).

Budc 6: Chinh stra cau héi sau khi thir nghiém

Bué6c 7: Xay dung dé thi, thir nghiém, phan tich, danh gia cac dé thi

- C4ac céu hoi sau khi dugc chinh stra s€ tiép tuc dugc td hop thanh céc dé thi theo
dung ban dic ta dé thi dé thir nghiém dé thi.

- T6 chtrc thir nghiém cac dé thi, ddm bao mdi d& thi phai c6 téi thiéu 30 Iuot hoc
sinh lam thu.

- Sau khi hoan thanh hoat dong thtr nghiém, trién khai cong tac nhap/chiét xut dir
liu két qua lam bai cta thi sinh; lam sach dit liéu d3 c¢6 dé chuén bi cho cOng tac phan tich.

- Cac chuyén gia phan tich sir dung cic phdn mém chuyén dung dé thuc hién phan
tich dé thi, danh gia d6 kho, tinh cin bing giita cac dé thi; dé xuét nhitng cdu hoi can chinh
stra, nhitng cAu hoi phai loai bo trong mdi dé thi, viét bao céo két qua phan tich v& cac tham
sb cua cau hoi (d0 kho, do phan biét, @6 may rii). Pam bao cac tham sd cia ciu hdi 1a doc
1ap va c6 do tin cay cao.

Budc 8: Chinh sira lai cac cAu héi sau khi thtr nghiém dé thi

Budc 9: Ra soat, lya chon nhép céc cau hoi vao ngan hang cau hdi thi chuan hoa

Céc cau hoi sau khi dugc chuin hoa s& duoc nhap vao hé théng dit 1i€u cau hoi thi.
Céc cau hoi nay s& duge ma hod, phan loai theo nhiéu chiu twong Gmg v6i céc tiéu chi vé
linh vuc, ndi dung, nang luc, cép do.

Trong qua trinh 1am bai thi ctia thi sinh, 1an luot ting ciu héi xuit hién trén giao
dién lam bai ctia h¢ thong. thi sinh budc phai tra 11 14n luot ting cau hoi cho dén khi két
thic bai kiém tra. Sau khi thi sinh tra 101 cau hoi diu tién (ma cau héi 2.2), phu thude vio
két qua cua cau tra 101 dung hoic sai, hé thong st dung thuét toan udc lugng muac nang luc

cua thi sinh va thudt toan chon ciu héi dé dua ra cho thi sinh cau hoi thar 2, cau héi nay s¢
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duogc xult hién trén man hinh dé thi sinh tra 1oi. Qua trinh nay cu lap di, 1ap lai cho téi khi
thoa man diéu kién dirng ctia thudt toan udc luong cia thi sinh da duoc dinh trudce.
Hinh 3 minh hoa giao dién lam bai cuda thi sinh.

Chi tiét mé ta bai kiém tra thich urng cua mot thi sinh co ndng luc trung binh 6 = 0 nhw

sau:;
Adaptive test details:
Nr 1 2 3 4 5 6 7 8 9 10 11
Item 78 213 423 243 480 229 240 328 465 378 376
Resp. 0 1 1 0 1 0 1 0 0 1 1
Est. -0,401 -0,066 0.223 -0,03 0,195 -0,007 0,177 0,008 -0,147 -0,003 0,131
SE 0,898 0,818 0,763 0,709 0,671 0,634 0,606 0,579 0,557 0,536 0,519
NI 12 13 14 15 16 17 18 19 20 21 22
Item 377 338 49 222 473 209 307 17 23 443 79
Resp. 0 0 1 0 1 1 0 1 0 1 0
Est. 0,005 -0,114 -0,002 -0,107 -0,007 0,088 -0,003 0,084 0 0,079 0,002
SE 0,501 0,487 0,472 0,46 0,448 0,438 0,427 0,418 0,409 0,401 0,393

Ban ghi dit liéu bai lam cua mét thi sinh c¢é ndng lyc trung binh 6=0

Céu hdi dAu tién cta tit ca thi sinh nhan dugc s& 1a cau hoi c6 do khé khoang -0,5 dén 0,5
1a cdu hoi ing v6i mirc nang lyc trung binh. Thi sinh nay tra 101 sai cau hoi nay vi vay udc
lugng MAP cho ra nang luc tam thoi cta thi sinh bang thdp hon cau héi vira tra 1oi. Cau
héi tiép theo dugc chon 1 1a cau héi g v&i mite nang luc thip hon muc ning luc cia cau
héi trude vira wde lugng c6 do khé -0,4 (gia tri ndy gan bang gia tri ning luc ude lugng tam
thoi). Cau nay thi sinh tra 161 ding vi vdy ning luc cua thi sinh dugc ude lugng cao hon va
bang -0,066. Cau hdi tiép theo dugc chon 1a cau sé 423 v6i d6 khé -0,065 gan bing véi ude
lugng ndng luc tam thdi ctia thi sinh. Pidu nay 1 do ta da diing tiéu chuan thong tin cuc dai
dé chon cau héi tiép theo. Qua trinh cir tip tuc nhu vay cho téi khi sai sb trung binh binh
phuong x4p xi 0,4. Nhin vao bang ta thdy ning luc udc luong cua thi sinh dao dong rat
nhiéu va chi bat ddu 6n dinh tir cau s 16.

Hinh 4. Ué6c luong nang luc ctia mot thi sinh ¢6 ning luc trung binh 6=0. Hinh
trén mo ta ning luc cla thi sinh theo s lurong céc cau hoi thi sinh da lam. Nang luc thuc
cua thi sinh 6 = 0. Sau 22 c4u hoi thi nang lyc thi sinh duge uée luong 1a 0,002 voi SEM
bﬁng 0,393. Nhin trén hinh 2 ta thiy ngay tir cau héi tha 8 ning luc uéc luong di gan sat
v6i nang lyc thue nhung do tin cdy cua ude luong con thip (hay noi cach khac khodang tin
cdy cta ude luong con khé 16n). Khi sb luong cau hoi thi sinh 1am cang nhiéu thi udc

lugng cang chinh xéc.
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Bai kiém tra thich teng ciia mét thi sinh cé ning luc trung binh 0=1 chi tiét nhu sau:

Adaptive test details:
Nr 1 2 3 4 5 6 7 8 9 10 11
Item 78 213 423 243 480 229 240 328 465 378 376
Resp. 0 1 1 0 1 0 1 0 0 1 1
Est. -0.401 -0,066 0.223 -0,03 0,195 -0,007 0,177 0,008 -0,147 -0,003 0,131
SE 0,898 0,818 0,763 0,709 0,671 0,634 0,606 0,579 0,557 0,536 0,519
Nr 12 13 14 15 16 17 18 19 20 21 22
Item 377 338 49 222 473 209 307 17 23 443 79
Resp. 0 0 1 0 1 1 0 1 0 1 0
Est. 0,005 -0,114 -0,002 -0,107 -0,007 0,088 -0,003 0,084 0 0,079 0,002
SE 0,501 0.487 0.472 0.46 0.448 0.438 0.427 0.418 0.409 0.401 0,393

Ban ghi dit liéu bai lam cua thi sinh c6 ndng luc trung binh 0=1

Céu héi dau tién thi sinh nay nhan dugc ciing 1a cau héi c6 d6 kho trung binh (cau
hoi s6 78). Sau cau hoi thir 2 thi sinh nay van tra 161 dung nén nang luc ude luong tam thoi
tang 1én 0,74. Thi sinh nhan duoc cau hoi s6 3 14 cau s6 341 va6i do kho 0,739 xAp xi ning
Iuc thi sinh. Qua trinh tiép tuc nhu vay cho ti khi tiéu chuin dimg duoc théa man. Sau 22
c4u hoi thi nang luc cta thi sinh dugc ude luong 1a 1.068 v6i SEM bang 0,396. Su bién dbi
ndng luc cla thi sinh ¢6 ndng lyc 1 nay theo tung cau hoi dugc thé hién & hinh 3. Ta c6 thé
thay véi s6 lugng cau héi khong nhiéu so véi dé kiém tra binh thuong ta van c6 thé udce
lwong ning luc ctia thi sinh twong ddi chinh xac. Piéu d6 mét 1an nira khing dinh wu diém
vuot troi cia CAT so véi cac cach kiém tra truyén thong.

Hinh 5 minh hoa udc lugng nang lyc cta thi sinh ¢6 nang luc trung binh 6=1.

Hinh 6 minh hoa két qua lam bai ctia mdt thi sinh. Hé théng dua ra két qua lam bai
ctia mot thi sinh sau khi 1am bai kiém tra. Thi sinh c6 thé sir dung két qua nay dé dinh huéng
qué trinh hoc tap twong lai ciia minh théng qua diém sb va nhing 101 nhic nhé 6n luyén.
Ngoai ra, gido vién cling c6 thé phéan loai, soan cac bai giang phi hop va “thich tng” véi
nguoi hoc vai muc dich “Vi su phat trién cla nguoi hoc™.

Tuong quan giita sé cdu tra 101 dung va nang luc cia thi sinh.

Hinh 7 thé hién quan hé gifta nang luc va s lugng cu tra 1oi dang. P4 thi nay biéu
dién médi quan hé gifta hai bién “Total Right Answer”, “Total Score of Test” khong c6 dang
tuyén tinh nhu bai tric nghiém “truyén thdng” ma c6 ca tham s do kho cia cau hoi nén
cling v6i sb lugng cdu tra 101 ding nhung d6 kho cta cau hoi va tht tu cau héi khéc nhau
(thut toan tim kiém nhi phan) ciing d4n dén ning luc cua thi sinh cling khac nhau.

Tinh diém bai kiém tra tréc nghiém thich img
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Do thuét toan tra vé& diém nang luc cda thi sinh dya trén uéc lugng théng ké, Vi du
str dung ham phan phéi ctia phan bd chuén. Ta tinh diém nang luc cho thi sinh ¢6 nang luc

6=1.0681a:

1 r1.068 =
— e 2dx=0.8572.
27w

6 ca tham so do kho cuia cau hoi nén ciing véi s6 lugng cau tra 161 dung nhung d6 kho cta
cau hoi va thir tu cu héi khéac nhau (thuat toan tim ki€ém nhi phéan) cling dan dén ning luc

cua thi sinh cling khac nhau.

So sdanh mot so cdp thi sinh

1) Thi sinh ¢6 diém nang luc bing nhau. sb cdu tra 10i ding khac nhau

D Cauhdl Do khé A B [4 D Dép én ID Cauhdi D khé A B C D Dép én
1 cduhdi2ll 0.001 A. Thé hié B. Than th C. Thé hiérD. D& cao'B. Than th 1 cduhéi2l.l 0.001 A. Thé hié B. Than th C. Thé hiérD. Dé cao ' &. ThE hié
2 Cauhdi19.8  -0.408 A. Ddyla gB. Day la cC. Day 1a g D. Day 13 ¢B. Hay 1a ¢ 2 iCauhdid.7 0.402 A. M6t ng1B. Mot coiC. M6t thi D. Mét nh A, Mot ngi
3 C3uhdi59.5  -0.069 A.Con ngtB. Khoac liC. Con ngiD. Trong x A. Con ngt 3 iCau héi 56.6 0.06 A. Hanh piB. Hanh ptC. Dé c6 @ D. Hanh pi . Hanh p'
4 C3uhdidd5 -0.353 A Tusy B.BiducdC NghijluiD, Thuyét B 4 Cauhdil0.6 0.348 A. Trén co B. Trén co C. Trén cor D. Trén co' €
5 C4uhdil03  -0.103 A. Khéng ¢B. Thé hiéiC. Thé hiaiD, Thé hidi¢ 5 :Cauhdi57.8 0.611 A. O nhién B. Mirc d¢<. Con s tD. Vdi col
6 CAuhdi23.5  0.129 A Thé hiéiB. Thé hiérC. Nhdm t'D. Cé y nglA. Ti z 6 Cau héi 50.5 0.83 A. Sy cho B. Sy cho C. Con nguD.
7 C3uhéi48.2  -0.077 A.KhodngB. Con ngtC. Udc meD. Nhirng C. Udc mc 7  :Ciuhoil1s.7 0.628 A. Anh hurB. Anh hir €. Anh hisz D.
8 Cauhdio.e -0.259 A. Manh- 1B, Manh léC. Manh €D, Manh i B. Manh I¢ 8 [Cau hdi41.3 0.815 A. N6i dunB. Ham st C. Ngén ngD.
9  Cauhdid9.s -0.43 A. Cau bé (B. Cgu bé C. C3u bé (D. Cau bé 8. Cu bt 9 ‘cdu héidd.1 1.021 A. Bigp caB. Liét ke, C. Diép caiD.
10 Céuhéi9.s -0.279 A. G5m 4 |B. Gom 4 }C. G6m 3 | D. G6m 6 |B. Gom 4 | 10  C3uhdi3s.8 1.155 A. Thiy Kit8. Thiy Ki C. Thay Ki¢D.
11 C3uhdil19.5  -0.422 A. Mdt corB. MGt da:€, Mt baD. Mét d3 €. iidt hi 11 Cauhéi233 1.314 A. g i-¢, 2 B. 1-a, 2-¢ C. 1-d, 2-b D. 1-¢, 2-d D. 1-¢, 2-d
12 Cduhoi13.8  -0.284 A.Tao ThéB. Trurong €. Quan CiD. Luu Bj B. Truong 12 [Ciuhéi3s.e 1.163 A. Viéc nhiss. Thiy Ki C. Cai chétD. Thuy Kii C. Cai chét
13 Cduhéi19.7  -0.415 A.Tao ThaB. Tao ThaC. Tao Tha D. Tao Thé . Taa Thi 13 iCauhdisas 1.035 A. 5o sénhB. Hoan diC. An dy, rD. Nhan hiC. An dy, r
14 Cauhdil3.6  -0.296 A.LuuB| B.Tao ThaC. Quan C(D. Trurang 14 'Cauhéi28.8 0.91 A. Chién trB. N&i dauC. Khém p' D1 Chién tiC. Khdm p
15 Cduhoid7.3 -0.18 A. Sy ti&p B. Sy chayC. Ldiru viD. DU trai A 15  .Cauhdial.2 0.803 A, Tr quar 8. Khdng <C. Sng heD. Thanh tA. T quar
16 C&uhdid48.3  -0.074 A, V&ibanB. Con nglC. Cho diiiD. BAt cdriC 16  Cauhdi27.5 0.696 A. Tac gid "B. Téc gid C. Cot truyD. Két hog D. Két hog
17 Cauhéi35.2  0.028 A. Canh sdB. Anh m3C. Trong tiD. Manh F 17 iCauhdi20.7 0.593 A. Truyén B. Truyén ‘C. Truyén 1D. Truyén A. Truyén"
18 Cauhodi23.6  0.134 A Thé hiéiB. The hié C. Thé hiéi D. Thé hiéiE. T 18  cduhdile.l 0.487 A, Mau thiB. Mau thiC. Méau thiD. Mau th A, Mau tht
19 Cauhdid.2 0.22 A. They méB. Hé thonC. Bén canD. Cic thé A. 71 19 Cauhdil.g 0.394 A, Nguyén B. Tiing ThC. Trwong D. Truong C. Truong
20 Céuhdi1g.4 0.308 A. Chira mB. M& d&u C. Gidi thiiD. Phoi b2 C. Gidi thii 20 ‘Cauhdilg.2 0.307 A. Vin hayB. Huénh IC, Ao tudr D. Thién c: C. Ao tudr
21 Cauhdis3 0.223 A. B3i ngli B. D3i ngli C. B ngii D. D3i ngli B. DI ngil 21 Cauhdid.2 0.22 A. Tho méB. Hé thdrC. Bén canD. Cic thé . The mé
22 CBuhéi23.7  0.136 A.Ngo T B. Hanh diC. Hanh diD. Tir Viin B Tér Van 22 Cauhdi19.3 0.307 A. Mau th B. Mau thiC. Mau thiD. Mau th:B. Mau thi
Total Question: 22 ; Total Question: 22
Total User's Answer: 22 : Total User's Answer: 22
Total Right Answer: 13 Total Right Answer:

Total Score of Test: 58.7 Total Score of Test: '58.7

Thi sinh 1 Thi sinh 2
Bdng so sanh hai bai lam ciia thi sinh cing diém nding luc

Hai thi sinh c¢6 cting mét s diém nang luc nhung c6 s cau tra 161 dung khac nhau
(9 va 13). Quan sat ki hon, ching ta thdy d6 kho cta cac cAu héi ctia thi sinh 2 16n hon do
kho cua thi sinh 1. Do vay, diém nang luc cta 2 thi sinh d6 twong duong nhau (dung nhiéu

clu dé ~ dung it cau kho)

2) Thi sinh c6 s6 cau tra 10i dung bing nhau, diém ning luc khic nhau
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D Cau hdi D5 kho A B C D Pép an H D Cau héi Do kho A B C D
1.cdu hdi21.1 0.001 A. Thé hié B. Than thC. Thé hié:D. D& cao D. D& cao 1:cdu héi21.1 0.001 A. Thé hié B. Than th C. Thé hié:D. D& cao
2 C3uhéi19.8  -0.408 A. Day la cB. Bayla ¢C. Py lacD. DaylacC. Py lac 2:Cau hdi 4.7 0.402 A. M6t ngiB. Mét coiC. M6t thi D. Mét nh
3'cau hdi52.1  -0.743 A. Bdo thiB. Bao thiC. Bdo thuD. Thai d§ B. Bio thu 3:Cau hdi 14.8 0.74 A. Clra 3i tB. Clra i tC. Clva 3i t D. Clra 3i1D. Cira it
4:Cauhdi24.8  -1.044 A. Lo khiiB. L&i khaiC. Loi khaiD. Lyvi kh D. L khd 4:Cauhdis.8 0.45 A. Chir “ntB. Ch “nkC. Chir “nlD. Chir nh &
5:Céu hdi 40.2 -0.78 A. Noi tint 8. Not d6 C. Noi cho D. Noi conA. Noi tmf 5:Cau hoi 27.7 0.7 A. Dung laB. L2 nan1C. La hinh D. L3 hién
6 Ciu hoi 40.7 -1.004 ‘A, 1- b; 2-:B. 1-b; 2-dC. 1-b; 2-c D. 1-¢; 2-a &. 1- by; Z-: 6 Cau hdi 28.5 0.92 A. Rém 12 °B. Rém [a :C. NguoicD. Rém la

7.C3u hoi 40.3 -0.811 A. Tiéu Th B. Ngu&i d€. T8 Nhw D. Khach ¢D. Khach ¢ 7!Cau hdi 58.8 1.146 A. D3u 4n B. Sy phé(C. Ching tD. Nhu ¢ D,
8 cdu hoi59.1 -0.986 A. Nhirng :B. Con ngtC. Thién n D. Cudcct <. £ SjCéu hoi 33.6 1.343 A. Vay mu B. Boan t:C. Trong £D. DU vay 8.
9:Cau hoi 28.4 -0.82 A. Thi nha B. Thi nha C. Nguyén D. Nang Iy 9/Céu hoi42.6 1.52 A, Phong tB. Ban fink C. Chi1én D. Chi (én B.
10/Cau h6i45.4  -0.668 A. Tat cd dB. Tatcad dC. Tatca dD. Tatcd¢ ¢ 10:Cau hdi33.7 1.351 A. Nguyén B. Nguyén €. Nguy&n D. Nguyén¢. !
11.ciu héi 60.1 -0.517 A. Cam nhB. Niém ki C. Niém h(D. Niém tr . 1 by 11;C§u hoi 49.4 1.512 A. Ly tudn B. véc mo €. Dam miD. Khdt vo D.
12 Céu hoi 34.6 -0.381 A. Boan trB. . Doan 1C. Doan tr D. Doan trD. Doan tr 12§Céu hoi 22.5 1.364 A. Ngb Tir B. Hanh diC. Hanh diD. Tir Van &, Tir Vin
13 Cau héi 60.2'  -0.508 A. May th Con ngtC. Phy thiD. Tri tué ¢ 13'C4u hdi 49.3 1.497 A. Chiing tB. Chdng tC. Ching tD. Chung!D
14Cau h0|458-0388A ,Q,"’,f“a Llet ke C An du <D. Dlep 7141‘765}1 hol 33.8  1.359 A Giot le «B. Tmng kiC. Tleng kiD Tleng kn
15:C4u hi 9.5 -0.279 A. Gbm 4 (B. Gém 4C. Gom3|D Gom 6°C. Gbm 3| 15:Cau hoi 49.2 1.48 A. DPong viB. Vé chatC. SuhomD Vé hoat
16'Cau hoi 34,5 -0.384 A. 12 c3u «B. 12 ciu (C. 12 cdu «D., 12 cdu 1A, 12 ciu ¢ i 16!Cau hoi 36.7 1.595 A. Than p!B. Than ptC. Than pt D. Than plID. Thin pl
17 Cau h6i60.4  -0.484 A. Trong tIB. Con ngtC. Khi ch&iD. Chikhi €. chit 17:C4u héi 42.5 1.512 A. Mét ngiB. Ngudi ¢ C. M6t ngiD. Wiat £33 B. Ngudic
18 C5u h6i45.6  -0.389 A. S0 sénhB. Lidtké C.Andu D.Didp ngh. 5o sén 18/Cau hoi 22.6 1.432 A, St t3m B. Sy ctrngC. Nigm titD. Tinh tin B, St ctmg
19 Ciu hoi 13.6 -0.296 A. Luu Bj B. Tao ThiC. Quan CD. TruongB. Tao Thé H 19:chu héi49.1 1.474 A. C&i thié B. S& nhixiC. Cai thi¢ D. Cai thi¢ C. Cai thié
20/ C3u hdi45.7  -0.389 A. So sanhB. An dy C. Nhan hiD. Cau héi 1 b 20:C3u hdi22.7 1.433 A, Thé gid B. Cong Iy C. Tac phi D. Gidi thiif). Gidi thi
21_C€|u hdi13.5 -0.301 A. Tiéu thi 8. Tifu thi C, Tiéu thuD, Tiéu tht h 21.Cau hdi34 1.466 A. Vin hocB. Van hotC. Van hocD. CacsanD. Cac sdn
22 Cau hdid41.5  -0.215 A. Khi ndi 8. Khi néi C. Gidy ph D. N&i loi i 22:Cau héi22.8 1.435 A, Su crngB. Nigm tit C. Trdch n D. C8 ch&; A, S clng
Total Question: 22 : Total Question: 22
Total User's Answer: 22 | Total User's Answer: 22
Total Right Answer: i3 Total Right Answer: fia
Total Score of Test: 34.6 Total Score of Test: '90.7

Thi sinh 1 Thi sinh 2
Bing so sdnh hai bai lam ciia thi sinh ciing so ciu trd loi

Hai thi sinh cuing tra 1i ding 13 céu hoi, tuy nhién diém nang luc cta hai thi sinh
d6 khac xa nhau (44,6 so v&i 90,7). Dé y mét chut chiing ta thay rang thi sinh 1 tra 10
dang cac cau hoi c6 do kho tir -1.044 dén 0,001, thi sinh 2 tra 15i diang céc cau hoéi co6 do
kho tir 0,01 dén 1,433. Do vay, thi sinh 2 ¢6 diém cao hon 2 14n so véi thi sinh 1.

Céc chuc nang cua hé thong

Sau khi céc thuét toan dugc xay dung, cac thudt toan dugc viét béng ngdn ngit 1ap
trinh web php két hop véi phan code giao dién web dé tao nén website ‘tric nghiém thich
tmg....” Cac chtic niang chinh ctia website ‘trdc nghiém thich tng...." bao gdm:

Hinh 8 minh hoa giao dién hé théng CAT phat trién trén web:

- Quén Iy ding nhap: Thi sinh chua c6 tai khoan thi c6 thé dang ky méi dé dang nhap
vao hé théng danh gid TNTN, hé théng s€ khéi tao thi sinh méi ¢6 mic nang luc trung
binh. Pdi véi thi sinh cii c6 thé dang nhap tai khoan da co.

- Quén tri ndi dung website: Phan nay cho phép gido vién quan 1y hoc sinh, quan ly
mon hoc nhu thém mdi hodc x6a ndi dung moén hoc, quan 1y cau hoi, quan Iy lién hé... va
c6 huéng dan st dung cu thé.

- Giao dién thyc hién qua trinh kiém tra: bay la noi thi sinh s& thuc hién thao tac tra

101 cAu hoi cia hé thong TNTN. Mbi lugt sé xuét hién cau hoi va cac dap an lya chon. Thi
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sinh chon dap 4n va giri vé hé théng. Hé théng danh gia va hién thi cau hoi tiép theo cho
thi sinh. Hé thdng s& tur dong dimng khi di co sé danh gi thi sinh. Toan bd bai 1am cua thi
sinh dugc hién thi: cdc cau hoi, dd kho cia tirng cdu, cau tra 101 cua thi sinh la dang hay
sai, linh vuc ctia cAu héi va diém sb cua thi sinh quy d6i sang thang diém 100.
Tinh ning quadn tri hé thong
- Phan quyén user: Céc tai khoan trén hé théng dugc chia 1am 3 vai trd véi cac quyén truy
cap, diéu chinh hé théng tuong trng vdi cac vai trd cia can by, gido vién tai co s& gido duc
+ Quén tri vién: Toan quyén kiém soat, chinh sira hé théng.
+ Ngudi quan Iy: C6 thé 1a Hiéu trudng, to trudng chuyén mén, hodc can bd chuyén trach
... ¢b quyén tb chirc 16p hoc, phén 16p, quan 1y bai kidm tra + két qua bai lam cua tAt ca
cac 16p hoc phan quan ly
+ Gi4o vién: Gido vién tham gia giang day 16p hoc sinh, ... ¢6 quyén tao va cip nhat cac
dé kiém tra va cau hoi trén hé théng, quan ly két qua ctia 16p phu trach
+ Hoc sinh: Ngudi truc tiép tham gia tra 101 cdc ciu héi cta cac bai kiém tra trén hé théng.
Hinh 9 minh hoa viéc quan ly dit liéu c4u héi theo chu dé:
Qudn Iy cdu héi trén hé thong
- Céc cau hoi trén hé thdng duogc quan Iy mét cach khoa hoc, ¢6 hé théng.
- Cac bo loc cau héi theo tham sb: dd khé, linh vuc, mon hoc, ...
- Céc chu dé vé kién thtrc hodc mdt ki nang chuyén biét dé hoc sinh c6 thé tra 1oi ding van
d& ma céc cau hoi dat ra.
- Cac chu dé nay duoc sir dung dé duara nhitng 161 khuyén gitp hoc sinh on tap viing chic
kién thirc mon hoc.
- Mbi bai kiém tra c6 sin trén hé théng (do gi4o vién hodc can bd chuyén trach tao) c6 thé
géan vao mdt hodc nhiéu 16p hoc dé tao thuan 101 cho qua trinh kiém tra danh gid va quan ly
két qua ki thi.

- Tap hop dé khi kha dung ctiia mdi 16p hoc c6 thé khac nhau giup ning cao qua trinh cé
nhén hod viéc hoc tdp cho hoc sinh.

Quan Iy dit liéu bai lam cua thi sinh
Hé théng c6 2 phuong phép quan ly di liéu bai 1am cua thi sinh:
— Quan ly dit liéu bai lam theo 16p

— Quan Iy két qua bai lam theo nhiéu 16p (1 gido vién phu trach)
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Hién nay, Hé thdng c6 it nhit 3 phuong thtc quan ly dir lidu bai lam tuy thudc vao nhu cu
léy dir liéu va vai tro (Admin, manager, teacher, ...) trén hé théng.
- Sau khi thi sinh 1am bai, hé théng s& dua ra nhitng nhic nhé 6n luyén nhiing ndi dung
kién thirc ma ngudi Tink ndng va giao dién nguwoi ding
hoc con thiéu sot. Tir do, dua ra nhiing ndi dung ma ngudi hoc cin on tap dé dat dugc két
qua hoc tap tot hon trong nhiing 1an kiém tra tiép theo.
- Céc ndi dung dugc nhic nhé on luyén dugc gido vién liét ké (kién thue, ki ning) trong
phan quan 1y topic & trén.

Tinh ndng theo dbi tién do nguwoi ding
- Hoc sinh c6 thé tu quan ly két qua hoc tdp ctia minh qua cac 1an kiém tra duoc liéu ké
trong thé “Tai khoan™.
- C4c biéu d6 dudng thé hién su phat trién nang lyc theo ting mon hoc thong qua cac lan
kiém tra (timeline)
- Biéu dd quat thé hién twong quan gifta cic ning luc/ nhém nang luc (duoc nha quan ly
dua ra) cho biét thé manh ciia hoc sinh va dé hoc sinh ¢6 dinh huéng phat trién trong tuong
lai
- Giao dién tryc quan, gitip hoc sinh va phu huynh dé dang nhan xét, so sanh theo tién trinh
hoc tap cia hoc sinh.
- C4c dit liéu (chi tiét nhat dén tirng cau hoi) dugc hé thdng ghi nhan ddy du, c6 thé xuét ra

file excel dé thuc hién phéan tich két qua.

Nhirng loi ich (hiéu qua) c6 thé dat dwoc
Két qua trién khai trén hé thdng trdc nghiém thich nghi qua phan tich cho thiy, hé

thdng trac nghiém thich nghi da hoat dong v6i cac tinh nang:

- Thi sinh dang nhap va thuc hién bai test, nhan két qua truc tuyén.

- MG&i thi sinh dugc Iya chon géi cau héi khac nhau phit hop voi nang luc tirng thi
sinh: s luong cau héi, do kho cua cau hoi.

- S& lwong cau hoi can dung dé wdce lwong niang luc cta thi sinh dao dong tir 22 dén
27 céu hoi.

- Piém cua thi sinh phu thudc vao sb cau tra 101 dung va dic diém cta géi cau hoi

(do kho ctia bo cau hoi)
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- Murc danh gia nang luc cta thi sinh chi tiét hon theo tirng mién ning luc; thi sinh
c¢6 nang luc cao thi tra 161 dung s6 lugng ciu hoi ¢6 do kho cao nhiéu hon.

Ngoai ra két qua ciing cho thiy v6i nhiing thi sinh c6 s6 1an thuc hién bai test nhiéu
1an, thi diém nang luc ctia 1an test sau ¢6 xu huéng 6n dinh véi cac thi sinh c6 khoang thoi
gian giita hai 1an 1am bai ngén, con néu khoang thoi gian giita hai 1an 1am bai dai thi diém
cao hon lan trudc d6. Vi nhitng két qua trén dy, cho thiy dé tai da dat muc tiéu dé ra, hé
théng tric nghiém thich nghi véi thuét toan udc luong ning luc va ngan hang cdu héi da
dugc chudn hoa c6 kha niang danh gia chinh xé4c nang luc cta thi sinh v6i goéi cau hoi lua
chon hop 1y nhét.

Hé théng trac nghiém thich ng trén mday tinh (CAT) dua trén nhing 1y thuyét vé
ung dap cau héi cling nhu nguyén ly van hanh cua CAT. Tinh vu viét cta loai hinh thi nay
vuot tri so véi cac dang thi truyén thdng, voi mot ngan hang cau héi da chuén hod va dinh
& s& cho phép danh gia, uéc lwong ning luc thi sinh chinh xac va khoa hoc. Nhitng két
qua ctia sang ché nay 14 co s& dinh hudéng cho viée xay dung ngan hang ciu hoi, sit dung
hop ly céac thuit toan trong viéc chon cau hoi va udc lugng nang luc thi sinh. Két qua nay
md ra trién vong thuc hién cac nghién ciru va xay dung hé thdng tric nghiém thich ung két
hop tu van hd trg trong subt qua trinh hoc tap cho hoc sinh.

Vi nhitng két qua dat duoc, hé théng c6 thé tiép tuc duoc trién khai theo ca huéng
ung dung:

Doi voi Nha truong:

- Co6 thé st dung hé thdng hién c6, phat trién ngan hang cau hoi thich mg cho nhiéu
linh vuc khac nhau phuc vu nhiém vu kiém tra danh gi& cua nha truong (thi tuyén
sinh, ddnh gia qu4 trinh, danh gia tong két, ...)

- Phat trién hé théng két hop véi hoc tap thich nghi: xay dung céac bai test theo mo
dun (go6i cau hoi theo nhém ki nang hodc niang luc, theo tién d6 hoc tap ...), phat
trién hé théng hoc tap keém theo ...

- Theo doi két qua hoc tap cua hoc sinh, tir d6 ¢4 nhan hoa 16 trinh dao tao cho hoc
sinh.

Doivoi hoc sinh:
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- Co thé theo ddi qua trinh hoc tip ctia ban than, gép phan dua ra chién lugc hoc tap
tién bo cho ban than

- Hé théng phan mém tric nghiém thich ing trén mdy tinh ciing 12 mot méi truong
hoc tap chu dong ctia hoc sinh.

Uu diém ctia hé thdng tric nghiém thich tng UED — CAT véi cac phuong phap danh
gia nang luc thich tng cta ngudi hoc trén thé giéi.

Hé théng trdc nghiém thich vmg UEd — CAT la hé thong trdc nghiém thich iing dua trén
nang lyc cua nguoi hoc

Khac voi mot sb hé théng Tric nghiém thich tng khac dang dugc trién khai sir dung
tric nghiém “thich tng” véi nhu cau ctia ngudi hoc bang cac géi cau héi dugc tong hop
san theo cac nodi dung va trinh dd ma nguoi hoc chon lya. Hé théng Tréc nghiém thich tng

UEd — CAT “thich tng” vé6i nang luc ngudi hoc bang cach phan hdi truc tiép theo thoi gian

N
A 66

thyc dua trén thong tin ma ngudi hoc cung cap vé “nang luc” ctia ho qua moi ciu hdéi trac
nghiém. Piéu nay giup cho hé thong tao ra vo van bd cau hoi khac nhau dé danh gid nidng

lyc ngudi hoc.

Hé thong trdc nghiém thich ving UEd — CAT la hé thong tréic nghiém thich img c6 tinh tup

bién cao

Thuét toan udc lugng nang luc ngudi hoc cua hé thdng tric nghiém thich tng UEd
— CAT c6 thé diéu chinh phi hop v6i muc dich kiém tra danh gia. Cac tham sb vé& “tdc do
hoc” (learning rate) c6 thé duoc diéu chinh nham gian tiép kéo dai hay rat ngin tuong ddi
bai kiém tra sao cho pht hop véi muc dich kiém tra danh gia (danh gia thuong xuyén, danh
gia tong két). DAy ciing 1 diém khac biét cia UEd — CAT vdi cac hé thdng danh gia thich
mg khac trén thé gidi khi cac hé thong nay van gitr cdu truc bai kiém tra theo ndi dung va

s6 luong cau hoi 1a ¢ dinh giita cac thi sinh (vi du: bai thi GMAT, ...).
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YEU CAU BAO HO

1. Phuong phap kiém tra — dénh gia nang luc ngudi hoc bang bai thi tric nghiém thich tmg
trén may tinh (CAT- Computerized Adaptive Testing), phuong phap nay dugc thyc hién
trén hé thdng tric nghiém thich tng trén may tinh (CAT), trong d6 hé théng CAT nay bao

gom:

may tinh gﬁ“)m bd nhd va bd xa ly duogc tao cAu hinh dé thuc hién viéc thi tric nghiém
thich (ing trén mdy tinh CAT, va phan hoi truc tiép theo thoi gian thuc dua trén thong tin

ma thi sinh cung cap vé nang lyc ctia ho qua moi cau héi thi trac nghiém:;

hé théng may tinh dugc két ndi mang v&i may tinh va hé théng Iuu trit dir li€u cau
hoi thi néu trén dé phuc vu sb lugng 16n hoc sinh tham gia lam bai thi trén h¢ théng may

tinh;

hé théng luu trir dir liéu cau hoi thi gdm may tinh ¢6 bd nhd luu trit va bd xi 1y duogc
tao cAu hinh dé luu trix ngan hang cac cau hai thi, cac cau hoi sau khi duogc chuin hoa dugc
nhdp vao hé théng dt liéu céau hoi thi, cac cdu hoéi nay dugc ma hod, phan loai theo nhiéu
chiéu twong Ung véi cac tiéu chi vé linh vuc, noi dung, nang luc, cép dog, trong qua trinh
lam bai thi cia thi sinh, 1an lugt timg cau héi xuét hién trén giao dién 1am bai cta hé théng

CAT, va

ngan hang cau hdéi dugc bién soan dua trén nang luc dic thu ciia mon hoc, bam sat
ndi dung trong chuong trinh mén hoc, cac tham sb dic trung cua tung cau héi (do kho b,
d6 phan biét a, do may rui (x4c suat tra 101 ding ngau nhién) ctia cdu hoi ¢) dugc xay dung
mot cach khach quan trong qué trinh thir nghiém bo c4u hoi va phan tich dua trén ly thuyét
khao thi hién dai (IRT), ngan hang cau héi tric nghiém thich tng dugc bién soan theo quy
trinh 9 budc:

budc 1: xay dung ma tran dé thi va ban dic ta dé thi

6 budc nay, khung nang luc va ban dic ta dugce bién soan dua trén hé muc tiéu cua
bai kiém tra (kién thtre, k¥ nang, thai do) trong mdt modn hoc hodc lién mon hoc va cac dic
diém cua thi sinh (trinh d6, muc dich ddnh gi4), ban dic ta dé thi nay giup ngin hang cu
hoéi bam sét va muc tiéu, muc dich kiém tra danh gia tir d6 dam bao dugc do gia tri cua két

qua bai kiém tra;
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budc 2: soan thao cau hoéi tho

can ¢ vao ban dic ta dé thi, ban soan dé gdm cac gido vién, chuyén gia trong linh
vuc 1én y tudng va soan thdo ndi dung céau hdi;

buéc 3: thAm dinh, bién tap cau hoi

chuyén gia thAm dinh noi dung cau hoéi thdm dinh vé noi dung chuyén mon, 1i dan
va dang thirc cdu hoi dam bao ding yéu ciu clia ban dic ta dé thi, chuyén gia thAm dinh k§
thuét cau héi thAm dinh vé k¥ thuat viét cau hoi, 161 din va cac phuong an tra 101 cia cau
hoi, cac chuyén gia bién tap stra truc tiép va dé xuét cac ¥ kién chinh sira (néu c6) ddi véi
tung cau hoi;

budc 4: danh mdy, nhap vao ngan hang ciu hoi tric nghiém;

budc 5: thit nghi€m, phan tich, danh gia va dinh c& cau tréc nghiém

cac cau hoi sau khi dugc thAm dinh, bién tap s€ dugc xay dung thanh céc td hgp cau
héi thi dé tién hanh thir nghiém cu hoi,

t6 chtrc thir nghiém cac t6 hop cau héi, dam bao mdi ciu héi phai c6 tbi thiéu tir 50
luot hoc sinh lam thr,

sau khi hoan thanh hoat dong thir nghiém sé trién khai cong tac nhap/chiét xuit dix
liéu két qua lam bai cua thi sinh, lam sach dir liéu da co dé chuén bi cho cong tac phan tich,

céc chuyén gia phan tich str dung cic phan mém chuyén dung dé thuc hién phan tich
céc cau hoi, dé xuit nhitng ciu hoi can chinh sira, nhitng cau héi phai loai bé viét va nop
béo céo két qua phan tich vé cac tham s cta cau hoi (d6 kho, dd phan biét, dd may rui);

budc 6: chinh stra cau hoi sau khi thr nghiém;

budc 7: xdy dung dé thi, thir nghiém, phén tich, danh gia cc dé thi

cac cau hoi sau khi dugc chinh stra sé& tiép tuc duoc td hop thanh céc dé thi theo
ding ban dic ta dé thi dé thir nghiém dé thi,

t6 chirc thir nghiém cac dé thi, dam bao mdi dé thi phai c6 ti thidu 30 luot hoc sinh
lam thu,

sau khi hoan thanh hoat dong thir nghiém, trién khai cong tac nhap/chiét xuét dir lidu
két qua lam bai cta thi sinh, lam sach dit liéu da c6 dé chuén bj cho cong tac phan tich,

céc chuyén gia phan tich sir dung cac phan mém chuyén dung dé thuc hién phén tich

dé thi, danh gia do kho, tinh can bang giita cac dé thi, & xut nhitng cau héi can chinh stra,
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nhitng ciu hoi phai loai bo trong mdi dé thi, viét bao cdo két qua phan tich vé cac tham s
cua cau hoi (do kho, do phan biét, dd may rui), dam bao cac tham sd ctia cau hoi 1a doc 1ap
va c6 do tin cay cao;

budc 8: chinh stra lai cac cdu héi sau khi thir nghiém dé thi;

budce 9: ra soét, lua chon nhép cac cau héi vao ngan hang cau hoi thi chuin hoa;

trong d6, may tinh gdm bo nhd va bd xt 1y duoc tao cdu hinh dé thuc hién phuong
phap kiém tra — danh gi4 ning luc ngudi hoc bang bai thi tric nghiém thich tng trén may

tinh bao gdom cac budc sau:

bude 1 khdi tao: chon ngiu nhién mot cdu héi thi nhét trong ngan hang cau hoi, thi
sinh trd 101 cau hoéi nay;

buée 2 kiém tra theo vong ldp: sau khi c6 thong tin v& ciu tra 101 ctia thi sinh thi uéc
tinh nang luc tam thoi cta thi sinh ki hiéu 13 @, kiém tra diéu kién ding, néu khong déap
ung diéu kién dung thi chon mot cau hoi tiép theo pht hop v6i ning luc tam thoi @, thi
sinh tra 161 cdu hoi tiép theo nay, cap nhat cdu tra 10i cta thi sinh, sau d6 dua vao cau tra
101 cta thi sinh, ning luc & s& dugc cap nhat & mc cao hon hoidc thép hon, néu dap ung

diéu kién ding, s& dua ra cu hoi két thuc dé két thiic bai kiém tra;
bude 3 dimg va két thiic: khi diéu kién dung dugc dap ung, vong ldp dugc dung, va

wdce lugng diém nang luc cudi cling ctia thi sinh (bude két thuc), trong do:

viéc udc lugng tham sd 0 cho ndng luc thi sinh st dung udc lugng hau nghiém cuc
dai (Maximum a posteriori), trong d6 ham bién ¢ hop Iy cuc dai L tng véi k-1 cau héi

duogc cho boi:

viéc udc lugng tham sd 0 cho ndng luc thi sinh st dung udc lugng hau nghiém cuc

dai (Maximum a posteriori), trong d6 ham bién ¢ hop Iy cuc dai L tng v6i k-1 cau hoi
duoc cho béi:

L(O] X,,.... X)) =115 R©)" (1-F(8)) (1)

trong d6 P; 1a xc suat tra 101 ding cau hoi thir i va dugc cho boi cong thure sau theo

ly thuyét IRT:
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) exp(a,. (Q—b,.))
"1+exp(a,(6-5,))

trong d6 X, 1a bién nhi phan nhén gié tri x, = 0 néu thi sinh tra 1o sai) hodc x, =1

P(6)=P(X,=1|0,a,b,c)=c +(1- (2)

néu thi sinh tra 10i dung cau héi thir 7; b, 1a tham s6 do kho ciia cau hoi thir i, @, 1a tham s6
do phan biét ctia cAu hoi thtt i, ¢, 1 tham s6 do may rui (xac suat tra 1oi ding ngiu nhién)
clia cau hoi tht i, & day, c6 dinh a, =1 va ¢, =0,

ban dau @ tuan theo mdt phan bd goi 1a phan bé tién nghiém (prior distribution) A6),
sau d6 dua vao phan bd tién nghiém va ham hgp ly cuc dai dé suy ra dugc phan bd hau

nghiém g ctia tham s 6:

QO X X, )= F(O)L(O]X,,... X, ) 3)
[ r(o)(o1x,,...x,,)do
trong suy dién Bayes, uéc lugng phan phdi hau nghiém cuc dai (Maximum a
Posteriori Estimator- MAP) dugc cho bdi cong thic sau:
éMAP:argmaxgg(é’le,...,Xk~l) (4)
theta mii 6 dugc tim théng qua viéc tim maximum cia ham

In(f(6)L(6]| X,.....X, ), chon phan b tién nghiém ctia 6 1a phan bd chudn véi trung binh

2

1 -6

e? ,co:
N2 ’

1(6)=in(f(0)L(0] X,..... X))

2 k—1 5
I ;

i=1

bang 0, do léch chuén bang 1 thi £ ()=

trong d6 C 14 hang s6, tim maximum ctia /(@) bang cich dung thuat toan ‘Gradient

Descent’, tinh /'(6) tai mdi budc ctia thuat todn nhu sau:

[(0)=-0+ ZP'() (1-x)- 2O

= £(0) 1-£(0)
1 P (0
:—H+ZXP(6?)[P G )J_Q]EH; (7)

k-1
=-0+Y X, - P(0)

i=1
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thuat toan nhu sau:
bude 1: chon mét diém khéi tao 0 = 0 va tdc do hoc vy,

budc 2: cap nhét

_ Ul B exp(@—b/)
9._9+72(X, __1+exp(9—b,)j' (8)

i=1

tim cau hoi tiép theo, trong do:

ti€u chi chon céu hoi: sau khi thi sinh tra 101 cau hdi -7 thi nang luc tam thoi cia thi
sinh dugc uéc luong va ki hiéu 1a 8,_, tiép theo tim cau héi thit k phit hop v6i mire nang
luc nay bang phuwong phap lua chon cau héi theo tiéu chuin thong tin t6i da (Maximum-
Information Criterion):

i, =argmax, {1, (4, ),/ < R} ©)

trong d6 /(0) 1a ham thong tin Fisher:

2
P'(6
1(0)= ( ( )) (10)
P(0)(1-£(9))

ham thong tin dat gid tri maximum khi gia tri o khé b gin bang gia tri nang luc 6 va

do phan biét a cang 16n, cdu hoi tht k& duoc chon 14 ciu hoi ¢ do kho gén béng nang luc
udc luong @k_l va c6 do phan biét 16n nhit,

st dung thuat toan tim kiém nhi phan (Binary search) dé tim cau hoi tiép theo, trong
do, cho trudc mat gid tri b, tim trong tdp hop by, by, ..., b, gid tri gén nhét véi gia tri b, néu
b nho hon gi4 tri trung tdm thi tim kiém trong nira trai cua day, néu b 16n hon gid tri trung
tam thi tiép tuc tim kiém trong nira phai ctia ddy, néu b xap xi gié tri trung tAm thi 14y ludn

gia tri trung tdm, do phurc tap cia thudt toan nay 1a O(log n);

st dung it nhat mot trong sb cac tiéu chuén dirng cho bai tric nghiém 1a phuong
phap dénh gia sai s6 trung binh binh phuong MSE (Mean Square Error) cho diém nang luc

tam thoi cda thi sinh, trong d6 st dung cdng thire tinh sai so tiéu chuan sau,

1

1+2.,1(6)
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chon sai s tiéu chuin ki vong oo, khi sai s6 trung binh binh phuong MSE (Mean

Square Error) dat t61i ngudng o, thi qua trinh ding,

uéc lugng ning luc cudi cling cua thi sinh sir dung ham phan bb tich luy ctia phan

bd chuan véi két qua cua ude lugng nang luc cudi cung 6, ham nay nhu sau:
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