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TOM TAT

Trong nghién ciu ndy, ching toi &p dung Idy mau Gibbs dé wéc lwong dg khé ciia cdc cAu
hoi trong mé hinh Rasch. Dir liéu dé phan tich dwoc thu thdp ngau nhién tir cac bai thi cugi ki mon
Toan Cao cdp ciia sinh vién nién Khéa 2014, Truong Pai hoc Kinh té-Ludt, PHOG TPHCM.
Thudt todn trinh bay trong nghién citu nay la don gian va c6 tinh umg dung cao.

Tir khéa: 1dy miu Gibbs, phwong phap hop Ii cuc dai bién (MML), md hinh Rasch.
ABSTRACT

Using Gibbs Sampler to evaluate item difficulty in Rasch model

In this study, we use Gibbs Sampler to estimate the difficulty of items in Rasch model. Data
are based on a random sample of the 2014 Intake students taking the Advanced Mathematics Final
Test of University of Economics and Law, Vietnam National University, Ho Chi Minh City. The
investigated algorithm in this study is simple and highly applicable.

Keywords: Rasch model, Marginal Maximum Likelihood, Gibbs Sampler.

1. Mé diu

Li thuyét tric nghiém cd dién (Classical Test Theory, viét tit 1a CTT) ra doi tir cudi
thé ki XIX va hoan thién vao nhitng nim 60 cua thé ki XX, d4 c6 nhiéu dong gop quan
trong cho hoat dong do luong va danh gia trong gido duc (Bechger et al., 2003). Mac du,
CTT réat d& ap dung dé do luong va danh gia dé thi tric nghiém khach quan vi n hau nhu
khong doi hoi bat ki gia thiét nao khi chay mé hinh, nhung phuong phap nay ton tai mot sb
han ché (Morales, 2009). C4c han ché d6 1a sy phy thudc cia cac tham sé dic trung (do
khé, d6 phan biét...) ctia cic cAu hoi vao mau thi sinh tham gia kiém tra va sy anh huong
cta dé thi dén viéc do luong va danh gia ning luc cua thi sinh. Theo Rasch (1960), phan
tich trong do ludng va danh gia dé thi tric nghiém khach quan chi dang gia khi dya vao
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timng ca nhan thi sinh, véi cac thudce tinh cta thi sinh va cta cac cau hoi dugc tach riéng.
Quan diém cta Rasch da danh du su chuyén tiép tir mo hinh CTT sang mé hinh Ii thuyét
mg dap ciu hoi (Item Response Theory, viét tat 1a IRT), 1a md hinh xac suat mo ta xac
Sut tra 161 ding cac cdu hoi trong dé thi tric nghiém khach quan ddi v6i sy ung dap cua
thi sinh ddi v6i cac cau hoi ¢o (Camilli va Shepard, 1994). Diéu nay c6 nghia 1a trong mod
hinh IRT, cac tham sé dic trung cia cac cdu hoi doc 1ap ddi véi miu duoc khao sat
(Hambleton va Swaminathan).

Nhitng ¥ tuong so khoi ciia md hinh IRT duoc dé cap dén dau tién trong bai béo cuia
Thurstone (1925). Sau d6 Lord (1952), dé¢ xuat khai niém duong cong dic trung cau hoi
(Item Characteristic Curve, viét tat 1a ICC). ICC m6 ta mdi lién hé giita xac suat tra 1o
ding cau hoi j voi nang lyc cua thi sinh i, ning luc nay thuong duoc ki hiéu la 6;.
Birnbaum (1968), dé xuat ding md hinh logistic cho IRT. Sau d6 Lord va Novick (1968),
Bock va Aitkin (1981) ¢4 mo rong va hoan thién cac mé hinh IRT dong thoi xay dung cac
phuong phép udc lwong cac tham sé cia md hinh bang phwong phap hop i cuc dai bién
(Marginal Maximum Likelihood, viét tat 124 MML). Tiép cin theo mot cach khac, nim
1960, Rasch gigi thiéu mdt moé hinh ma sau nay dugc goi la mé hinh Rasch. Mé hinh cua
Rasch duoc dua trén gia thiét co ban sau:

Néu mot nguoi ¢ nang lyc cao hon ngudi khac thi xac suat tra 101 dung mot ciu
hoi bat ki phai 16n hon xac suat twong (mg ctia nguoi kia; twong ty nhu vay, néu mot
cau hoi kho hon ciu hoi khac thi xac suat ¢é mot ngudi bat ki tra 101 ding cau hoi do
phai nho hon xéc suat dé nguoi do tra 16i dung cau hoi kia (Rasch, 1960, p. 117).

Piém ndi bat cia moé hinh nay, ciing nhu ctia cac mé hinh IRT khac, 1a n6 mo ta
duoc mbi lién hé gitra ning lyc cua mdi thi sinh ddi voi cac tham sb dac trung clia cac cau
hoi thong qua su (mg dép ctia mdi thi sinh khi tra 161 cac cau hoi trong dé thi (Wright va
Stone, 1979; Baker, 2001). Theo Rasch (1960), tng véi mdi mirc ning luc 6;, kha ning tra
l6i dung cAu hoi cua thi sinh 1a Xac suat P (6;). Xac suat nay chi phu thudc vao ning lyc
cua thi sinh va cac tham s6 dic trung ctia mdi cau hoi.

Thong thudng, ddi véi cac mo hinh IRT, phuong phap ude lugng tham s6 phd bién 1a
MML. Tuy nhién, trong thoi gian gan day, su phét trién manh mé cua thong ké Bayes da
thu hat nhiéu tic gia quan tam nghién ctru. Nghién ciu caa Gelfand va Smith (1990) vé
cach dung MCMC (Markov chain Monte Carlo) cho cac phan phdi hau nghiém (posterior
distribution) trong théng ké Bayes 1a mot budc ngoat 16n va dua MCMC tro thanh mot
phuong phap phd bién trong thong ké hién dai (Lynch, 2007). Ki thuat MCMC cho phép
tao ra cAC mAau tir mot ham mat do xac sudt dinh trudc bang cach rat ra cac phan tir cia
mau tir ham mat do xéac suat don gian hon (Liu, 2004; Liang, Liu va Caroll, 2010). Hai ki
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thuat MCMC pho bién nhat 1a thuat toan Metropolis-Hasting (MH) va lay mau Gibbs
(Gibbs Sampling) (Rober va Casella, 2004). Lay mau Gibbs dugc sir dung rong réi trong
cé&c qué trinh thu phét tin hiéu (Ruanaidh va Fitzgeral, 1996) hoac trong may hoc (Machine
Learning) (Doucet, va Wang, 2005) dé tao ra cac mau tir ham mat do da chiéu bang cach
rdt ra cac phan tir tr hdm mat do xac suat c6 diéu kién don chiéu twong ung. LAy mau
Gibbs dic biét c6 hidu qua ddi vdi cac trudng hop xac suat co diéu kién co dang phuc tap
(Martino, Read, va Luengo, 2015).

Nguyén Thi Hong Minh va Nguyén B¢ Thién (2004) d4 trinh bay phuong phap PROX
dé u6c luong cac tham s cho mé hinh Rasch. Nguyén Bao Hoang Thanh (2008) va
Nguyén Thi Ngoc Xuan (2014) da nghién ciru mo hinh IRT 2 tham s6 bang phdn mém
Quest va ConQuest. L& Anh Vii va cac tgk (2016) ¢4 nghién ciru mé hinh IRT 3 tham s6
va do ludong ning luc ciia cac thi sinh theo mé hinh nay. Tuy nhién, viéc ap dung thong ké
Bayes vao udc lugng cac tham sb ciia mo hinh Rasch ciing nhu cac mé hinh IRT khac
chua dugc cac tac gia ¢ trén quan tdm va nghién ctru. Thém nira, viée udc lugng cac tham
s6 ctia mo hinh trong céc nghién ciru ndi trén tuong ddi kho thuc hién voi da sé gido vién.
Vi viy, viéc xay dung thuét toan don gian 1a nhu cau thiét yéu ciia nghién ctru nay.

Nghién ctru ndy nham giai quyét cac muyc tiéu sau:

- Lam cach nao dé udc lugng dugc cac tham sb trong mé hinh Rasch bang phuong
phép liy mau Gibbs cia thong ké Bayes?

- S0 sé&nh viéc udc lugng cac tham sé trong mo hinh Rasch bang phuong phap 1y mau
Gibbs va phuong phap MML. Phuong phap nao phu hgp voi dir liéu cia nghién ciru hon?

Dé thyc hién cac muc tiéu néi trén, ching tdi tién hanh khao sat bai thi cudi ki mén
Toén Cao cip cua sinh vién Khéa 14, Truong Pai hoc Kinh té - Luat, PHQG TPHCM.
Chang t6i ldy mau ngiu nhién gém 388 bai thi ciia 800 sinh vién tham gia ki thi (chiém ti
& 46,74%). Sau d6, ching tdi ma hoa dir liéu thanh dang nhi phan theo quy tic: Ung véi
mdi cAu hoi, mdi thi sinh khi tra 15i dung thi dwge gan gia tri 1, cac truong hop khic duoc
gan gia tri 0.

L4y mau Gibbs dugc ap dung vao bo dir liéu thd néi trén va cac tham s6 ciia mé hinh
dugc udc lugng tir mau rat ra tir ldy mau Gibbs. Hé s twong quan Pearson dugc ap dung
dé do ludng mirc 6 tuong quan ctia cac tham sd ude lugng tir md hinh bang phuong phap
lay mau Gibbs va phwong phap MML.

Bai viét dugc trinh bay thanh 5 muc. Muc 1 13 phan mé dau nham gi6i thiéu van dé
nghién ciru, tdng quan cac nghién ciu trude day vé mo hinh IRT & Viét Nam va muc dich,
phuong phap nghién ctru. Muc 2 danh cho viée trinh bay tém lugc co sé I thuyét vé mé hinh
Rasch va phuong phép 1iy mau Gibbs trong thong ké Bayes. Muc 3 trinh bay chi tiét phuong
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phép cuia nghién ctru va thuat toan cu thé cho viéc ude luong cac tham sé cia mé hinh. Myc
4 trinh bay két qua do luong do kho ciia cac cau hoi trong mé hinh Rasch bang cach ap dung
ldy mau Gibbs va so sanh muc d6 muc do tuong quan cua cac két qua khi ding cach lay mau
Gibbs va md hinh ding MML. Trong muc 5, muc cudi cling, ching toi trinh bay mot sb két
luan vé két qua cta nghién ciru ciing nhur dinh hudng phat trién sau ndy.
2. Cosé li thuyét
2.1. M0 hinh Rasch
Theo Rasch (1960), phan tich tric nghiém chi c6 y nghia khi dua vao timg c4 nhan
thi sinh, véi cac thudc tinh cua thi sinh va cau hoi dugc tach riéng. Do d6, Rasch cho rang:
Néu mot ngudi ¢6 ning lyc cao hon ngudi khac thi xac suat dé nguoi d6 tra 1oi
dung mot cau hoi bat ki phai 16n hon xac suit twong g ctia ngudi kia; tuong ty nhur
vay, néu mot cdu hoi kho hon mot cau hoi khac thi Xac suit dé mot ngudi bat ki tra 1oi
dung cau hoi 6 phai nho hon xac suat dé ngudido tra 1oi dang cau hoi kia (Rasch,
1960, p. 117).
Dua trén quan diém ndy, Rasch xay dung mot mé hinh toan hoc cho su tmg dap cau
héi ctia mdi thi sinh. Cong thirc cia mo hinh ¢6 dang sau:
exp(@i -b i )
1+ exp(@i - bj) ,

P(Xij=116;,b;)= (1)

trong d6: 6; la nang luc cua thi sinh i,b; 1a d6 kho cta céu hoi j, exp(.) la ki hi¢u cua ham
s6 mil co s0 e, va X;j Ia (mg dap cia thi sinh i d0i v6i cau hoi j. Xj; =1 néu thi sinh tra 15
ding cau hoi va Xj; =0 trong cdc truong hop con lai. Néu chang ta v& dd thi ctia ham sé

trong cng thic (1) theo bién 6; thi d thi nay s& c6 dang hinh chit S nhu Hinh 1.

AXx=1,0]>

N[ =

' (€] < ﬁjr o> /Bj
Hinh 1. Puwong cong ddc trung cau hoi cua mé hinh Rasch

Trong li thuyét tmg dap cau hoi, dudng cong hinh chir S ndy duoc goi la duong cong
dic trung cau hoi (Item Characteristic Curve, viét tat 1a ICC). ICC c¢6 d6 déc hudng 1én
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biéu thi cho x4c suét tra 15 ding cdu hoi cua thi sinh ti 1& thuan véi ning lyc cua thi sinh
VA X&C SUat ndy s& tién dan vé 1 khi ning luc cua thi sinh tién dén duong vo cung. Trong
mé hinh Rasch, néu ning luc 6 ciia thi sinh bang v6i do khé cau hoi b j thi kha nang trd

[61 dung ciu hoi cua thi sinh 14 50%. Mirc nang lyc ndy dugc goi la ngudng cta cau hoi
(threshold). N6i mot cach khac, do kho ctia mdi cau hoi chinh 1a ngudng ma véi ning luc
d6, kha ning tra 10i dung cau hoi cua thi sinh 12 50%. Hinh 2 tiép theo day cho thiy cau hoi
nao c6 ngudng cang cao thi cang khd. Cu thé hon, ciu hoi cé ngudng cao thi X4c suét tra
61 ding cau hoi d6 cua thi sinh s& thap. Mot cach truc quan, cau hoi kho thi ICC cia n6 s&
nam dudi ICC ctia cau hoi dé.

Hinh 2. ICC trong mé hinh Rasch ing véi cac cdu hoi cé dé kho khdac nhau

Theo Baker (2001), d6 khé cuia cac cau hoi duge chia thanh 5 mic: rat kho (very hard),
kho (hard), trung binh (medium), dé (easy) va rat d& (very easy). Cu thé viéc phan loai nhur
sau: mot cau hoi duge xép vao loai rat kho néu ngudng cua né (hay do kho) co gia tri 1on
hon hay bang 2; loai khé néu ngudng cta nd thudc khoang 0,5 dén 2; loai trung binh néu
ngudng cua no6 thudc khoang -0,5 dén 0,5; loai dé néu ngudng cua nd thudc khoang -2 dén -
0,5 va mot cau hoi duoc xép vao loai rat dé néu ngudng ciia né nho hon -2. Nhu vay, mo
hinh Rasch chi quan tam dén d6 kho cua cau hoi boi vi Rasch cho rang dbi voi di liéu dang
nhi phén thi chi c6 d6 kho cta cau hoi 1a ¢6 thé udc lwong duge mot cach 6n dinh va day du.
Vi vay, mic di mé hinh Rasch 1a md hinh don gian nhat trong cac mé hinh IRT nhung mo
hinh Rasch van duoc st dung nhiéu nhat trong cac nghién ciru tam li va giéo duc.

2.2. Phwong phdp liy miu Gibbs

Gibbs Sampler Ia ki thuat cho phép chiing ta tao ra mot mau s liéu tir ham phén phdi
XAaC suat dong thoi ma khong doi hoi phai biét day du thong tin vé phan phdi nay. Khi &p
dung Gibbs Sampler, ching ta chi can biét thong tin vé cac phan phdi xac suét co dicu
kién. Vi du don gian sau minh hoa cho trudng hgp ham phan phéi xac sudt dong thoi c6 2
bién f (x,y). Trudc tién, ching ta thiy rang:
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f(xy)= f(y|x).f(x)_[(YIX}),

va
Fiaay)
- 10) r@) fo)
- dy = ——dv = ,
ey ) e ™ [ T e ?

Do d6, ham phan phdi x4c suét dong thoi f (x,y) c6 thédugc viét lai nhu sau:

f(x,y)zlf((;/—llxx)). (2)

If(x|y)

Cong thirc (2) cho thdy ham phan phdi xéc sudt f(x,y) co thé xdc dinh duge néu

chiing ta biét day du cac ham phan phdi xac suat co diéu kién.

Tong quat hon, gia st chiing ta mudn tinh toan mot sé dai lugng 1ién quan dén ham
phan phéi xdc sudt dong thoi f (X, Xy,...,X) va nd khong dé dé tinh truc tiép. Khi d6
chiing ta c6 thé dung Gibbs Sampler dé tao ra mot mau xap xi véi dai lugng cin tinh tir
f (X4, Xp,..., X ) bang cach dung cac phan phdi xdc suit c6 diéu kién cua cdc bién

Xj,1 =1,...,k. Qua trinh tinh toan trén dugc mo6 ta trong thuat toan Gibbs Sampler sau:

Thuét toan Gibbs Sampler
Buwdc 1. chon gia tri xuat phat X(O) = (X£O), Xgo),..., Xlgo)).

Buéc 2. thyc hién vong lap
fort=1toMdo

fori=1tokdo
chon mau Xi(t) tir phan phdi f (Xi | XF), ey Xii)ll Xi(zl),..., Xlgt_l))
end for
end for
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Buwée 3. Xuit ra mau gém cac gia tri X(l), X(Z),..., X(M) .

Mau thu duoc tir 1dy miu Gibbs 1a mot xich Markov ma phan phéi 6n dinh cta nd
bang v&i ham phén phdi xac suat myc tiéu dudi mot s6 diéu kién tong quat. Do d6 mau nay
dugce xem nhu x4p xi tir hdm phan phdi x4c suat muc tiéu khi xich Markov hgi tu. Trong
liy mau Gibbs, gia tri xuat phat khong anh huong dén sy hoi tu do d6 trong thyc hanh

nguoi ta thuong bo di mot vai gia tri dau cua dy x(l), X(Z),..., X(M) dé dam bao 12 miu
dugc chon x4p xi tot nhat tir ham phan phdi xac suat muc tiéu. CAc gia tri ban dau bi bo di
duoc goi 1a burn-in.
3. Phuong phap

Pé thyc hién c4c muc tiéu nghién ciru, chiing toi tién hanh khao sat dé thi cubi ki
moén Toan Cao Cép cua sinh vién khoéa 14, Truong Pai hoc Kinh Té-Luat, PHQG
TPHCM. Dé thi gdm 20 cau hoi tric nghiém khach quan 4 Iya chon va dugc hoan vi thanh
4 ma d¢ khac nhau. MAu ngau nhién dwoc chon gom 388 bai thi cia hon 800 sinh vién
tham gia ki thi (chiém ti 1¢ 46,74%). Chang t6i ma hoa dir liéu thanh dang nhi phan theo
quy tic: tmg v6i mdi cau hoi, mdi thi sinh khi tra 101 dung thi dugc gan gia tri 1, cac trudng
hop con lai (bao gom viéc thi sinh tra 15i sai hodc khong chon bat ki phuong an nao hodc
chon nhiéu hon 1 phuong an tra 161) dugc gan gia tri 0. Két qua ma hoa dir liéu duoc luu
thanh dang ma tran gom 20 cot tng véi 20 cau hoi va 388 dong tng v4i 388 thi sinh c6 bai
thi duoc chon.

Trudce tién, chlng toi 4p dung Gibbs Sampler cho mau dit liéu vira thu thap dugc.
Thuat toan dugc trinh bay nhu sau:

Buée 1. gia tri XuAt phat X(O) =( io),xgo),...,xgg)), trong dé Xgo),xgo),...,xgg) Iéy

C&C gia tri twong rng cuia thi sinh thir nhat khi tra 151 cau hoi tir 1 dén 20.
Buéc 2. thyc hién vong lap
for t=2to 388 do
fori=1to 20 do

XF) +ot xl(i)l + xi(zl) +o.t xg)_l)

20

chon mau Xi( ) =

end for

end for
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3) 388)

Buwde 3. XUt ra cac mau gom céc gia tri X(z), X( yeres X( . Néu kich thudc méiu 16n
thi ching ta c6 thé bo di cac gia tri ban dau ciia ddy céc gia tri & trén dé mau xap xi t6t nhat
d6i v6i ham phan phdi myc tiéu.

Dé udc lugng cac tham sé ciia mod hinh Rasch, ching tdi xét diéu kién dugec mé ta
theo cong thirc sau:

OR(AND(xit >0,5," =1), AND(xf =0,5,x" =1), AND (xf <05, = o)) 3)
Trong c6ng thirc (3), toan tir AND c6 gia tri 1a TRUE néu ca 2 diéu kién clng thoa
mAn va toén tir OR co gia tri 1a TRUE néu chi can mot trong cac diéu kién thoa man. Cac
truong hop khac s€ nhén gia tri 1la FALSE. Cac gia tri Xit, Xi*t la gia tri ctia g dap cua thi

sinh t g v&i cau hoi i sau khi iy mau Gibbs va trude khi ldy mau Gibbs. D6 kho clia mdi
cau hoi trong mé hinh Rasch khi d6 dugc tinh theo cong thirc

o > TRUE
) STRUE + X FALSE

(4)

trong d6: Y TRUE 1a tong s6 cac két qua co gia tri TRUE trong cong thire (3) va Y, FALSE
la tong s6 cac két qua co gia tri FALSE trong cong thirc (3) ctia cling cau hoi thi j.

Tiép theo, d6 kho cua cac cau hoi trong mé hinh Rasch duoc ude lugng bang phwong
phép MML. Cubi cling, hé sé tuong quan Pearson dugc ding dé do luong muc do tuong
quan cua cac két qua do luong duoc tinh bang phuong phap MML va bang Gibbs Sampler.

4.  Kétqua
4.1. Uéc lwong dp khé ciia cdc cdu héi bang Gibbs Sampler
Ap dung thuat toan trinh bay trong muc 3 chung toi thu dugc két qua dudi day.

Béing 1. Ubc lwong dé khé cia cdc cdu héi bang Gibbs Sampler

PS khé cdu héi

Iteml 0.581395
Item2 0.788114
Item3 0.770026
1tem4d 0.775194
ItemS 0.568475
Item6 0.392765
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4.2. Uéc lwgng dp Kho ciia cac cau héi bang MML

Dé uéc lugng do kho cua cac cau hoi trong mé hinh Rasch bang phuong phap MML,
chiing tdi sir dung cau 1énh rasch() cua phin mém R (1a mot phan mém méa ngudn ma).
Chi tiét vé& cac cau Iénh c6 thé tham khao trong (Rizopoulos, 2006). Két qua udc lwong
dugc thé hién trong Bang 2.

Béing 2. Ubc lwong dd khé cia cdc cdu héi bang phwong phap MML

value std.err z.vals
Iteml -0.7884 0.1256 —-6.2775
Item2 —2.2140 0.1700 —13.0020
Item3 -2.2137 0.1700 -13.0215
Item4 -1.8848 0.1549 -12.1664
Item5 -0.3622 0.1211 —2.9918

Cac gia tri cua cot value chi do khé cua cac cau hoi, cac gia tri cia cot std.err
chi sai s6 cua do 1éch chudn va cac gié tri ciia cot z.vals, cot cudi ciing chi do khé cua
c4c cau hoi duge quy doi sang dang chuan. Str dung céu 1énh coeff, chung t6i thu dugc
d6 kho cta cac cau hoi ¢ dang ti 1& phan tram nhu trong Bang 3.

Bdng 3. Bj kho cua cdc cdu hoi dung MML

Dffclt P(x=1]z=0)
Item2 -2.21399306 0.9014991
Item3 -2.21372903 0.9014756
Item4 -1.88483056 0.8681650
Iteml4 -1.60904625 0.8332789
Iteml2 -1.53722284 0.8230606
Iteml? -1.45083709 0.8101272

4.3 So sanh mirc dé twong quan
So sanh mirc d6 twong quan cia két qua tinh toan bang ldy mau Gibbs va bing
phuong phap MML, ching toi ¢6 két qua ghi trong Bang 4.
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Béng 4. Hé s6 twong quan Pearson

Column 1 Column 2
Column 1 1
Column 2 0.975592 1

Trong bang 4, cot thir nhat Column 1 twong Gng véi két qua do ludng do kho bang
liy miu Gibbs va cot thir hai Column 2 twong ung voi két qua do luong do kho bang
phuong phap MML. Hé sé tuong quan r =0.975592 cho thiy muc do tuwong quan tuyén
tinh cao cua 2 két qua uée lugng. Diéu ndy cho thiy rang viéc do ludng, ude luong d6 khod
cta cac cau hoi trong mo hinh Rasch bang phuong phap 1dy mau Gibbs 1a nhit quan cao
v&i phuong phap MML trudce day.

5.  Kétluin

Nghién ctru da trinh bay mot thuét toan wéc lwong dé kho cta cac cau hdi trong mo
hinh Rasch bang cach diing ldy miu Gibbs. Cach tiép c4n ciia nghién ctru 12 méi vi cho dén
nay, viéc ap dung thong ké Bayes vio trong do luong va danh gia & Viét Nam chua dugc
phd bién.

Thém nira, viéc thuc thi thuat toan dugc trinh bay trong nghién cuu 14 kha don gian
vi chi can dung phin mém bang tinh Excel, thay vi phai ding c4c phan mém thdng ké
chuyén dung. Do d6, chiing t6i cho rang thuat toan ndy c6 tinh tng dung cao va phi hop
Vi da sb gido vién.

Muc d6 tuong quan cao cua 2 két qua trinh bay trong bai viét ndy cho thiy d tin cay
cua phuong phap ma chiang toi trinh bay. Do @6 thuat toan nay dam bao duoc tinh chinh
xac trong thuc hanh va do luong, danh gia trong gido duc.

Nghién ctu chi dimg lai ¢ viéc do luong va ude lugng do kho trong mé hinh Rasch
do d6 viéc md rong phuong phap ude lwong cac tham sé cho ciac mé hinh IRT Ia van dé
trong nhiing nghién ctu tiép theo.
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PHU LUC
P§ kho ciia cac cau héi wée lwgng bang liy miu Gibbs va MML
Gibbs Sampler MML
Iteml 0.581395349 0.687496
Item2 0.788113695 0.901499
Item3 0.77002584 0.901476
1tem4 0.775193798 0.868165
1tem5 0.568475452 0.589576
Item6 0.392764858 0.296839
1tem7 0.470284238 0.378976
Item8 0.493540052 0.52212
Item9 0.5374677 0.52801
ItemlO 0.617571059 0.589572
Itemll 0.50129199 0.495647
Iteml2 0.772609819 0.823061
Iteml3 0.472868217 0.390505
Iteml4 0.788113695 0.833279
Iteml5 0.434108527 0.384727
Iteml6 0.620155039 0.630265
Iteml7 0.772609819 0.810127
Iteml8 0.645994832 0.667595
Iteml9 0.645994832 0.641806
I1tem20 0.552971576 0.519191

Nguon: Két qua nghién ciru

S6 Iwgng chi tiét duoc luu tai dia chi:

https://drive.google.com/drive/folders/OBOIrGQ4YEF3PY kxoaUNTfMIRKcmM?usp=sharing
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