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Tém tit
Bai bdo nay dé xudt mét phuwong phdp du bdo biéu diém cho dé thi trdc nghiém khdch quan
bang hé ludt mo Standard Additive Model (SAM). Ngay nay, viéc ving dung thanh tuu khoa hoc mdy
tinh vao nganh Khdo thi va Kiém dinh chdt lugng gido duc vdn con nhiéu han ché. Ching téi da
nghién citu va iing dung thanh céng SAM vao viéc du bdo biéu diém cho dé thi trdc nghiém khdch
quan. Qua thuc nghiém, ving dung cho két qud khd quan.
Tir khod: Hé Iudt mo, du bdo dit liéu, trdc nghiém.

1. Diit van dé

Tu khi con ngudi phat minh ra mdy tinh,
ngudi ta ludn tim cdch d€ né khong nhitng thu
nhan va x& 1y dit liéu ma con dua ra nhitng du
bdo dua trén nhitng dir li€u d6. Ngay nay, khoa
hoc mdy tinh d3 phat trién vugt bic. Nhitng
gidi thuat tién ti€n da gitp mdy tinh c6 khi
ning du bdo dif liéu trong nhiéu nganh nhu:
kinh t€ [4][8], khi tugng thly vidn [9].. Vi vay,
mdy tinh c6 thé gitp con ngudi dua ra nhitng
du bdo cho tuong lai.

0] ky thi tuyén sinh Cao ddng, Pai hoc nim
2011, mon St c6 rat nhiéu bai thi bi diém 0 va
tré thanh dé tai néng béng clia du luan xa hoi
[7]. Theo phdng van clia Dan Tri v6i GS,TS Do
Thanh Binh, Chi nhiém khoa Lich s, Trudng
Pai hoc Su pham Ha Noi thi viéc ndy c¢6 nhiéu
nguyén nhan nhung chii y&u 1a do dé thi va dap
4n c6 van dé. Nhu vay, mot dé thi khong phai
lic nao ciing sat véi hoc luc clia ngudi hoc.

T nhitng thyc tién trén, 12 nhitng gidng
vién, chuyén vién, gidng day va tham gia cong
tdc Khao thi va Ki€m dinh chat lugng gido duc
(KT&KDCLGD). Chiing t6i ludn trin tr§ tim
ki€m phuong thifc gitip gidng vién chon dé thi
pht hgp vdi hoc luc ngudi hoc. Qua qué trinh
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nghién cttu, chiing t6i da ¢ng dung thanh cdng
SAM viao du bdo biéu diém duva trén cdu tric
dd khé clia dé thi va hoc lyc clia ngudi hoc. T
d6 gép phan cho viéc ddanh gid két qua hoc tap
ctia ngudGi hoc dat hiéu qua va khoa hoc hon.

2. Mo ta SAM

IF x=A; THEN y=B,

IF x=A; THEN y=B;

Defuzzy

IF x=A,, THEN y=B,,

Hinh 1. M6 t4 cdc thanh phin ctia mé hinh
SAM [4], [6], [8]

Trong doé:

x: Gia tri vao, X € Rn.

yo: Gid tri ra cla hé thdng = F(xo)

Aj: Gid tri md héa cua x thit j.

B;: Tap mJ k&t qua cho bdi luat R;.

wi: Trong s8 cta ludt Rj trong hé luat.

#: Qui tdc cong trong md hinh luat k&t hdp
cong tich (SUM - PRODUCT).

B: Tap md két qua ciia toan hé luat.

Hé luit m§ 1a hé thdng m luit mJ dang R;:
IF x = A; THEN y = B; j=1,_m, hoat dong theo
co ch& song song. C6 nhiéu cich k&t hop vé trdi
va v€& phdi trong mdi ludt m& va két hgp két qua
clia cdc ludt md trong hé ludt. Tuy nhién, vi cac
dac tinh thudn 1gi trong tinh toan (tinh tich phan
dé xdc dinh trong tim), bai bdo nay chi dé cap
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dén hé luat md hoat dong theo qui tic k&t hop
SUM-PRODUCT. Do tinh k&t hgp SUM céc luat
md ma hé ludt md nay cdé tén goi la SAM
(Standard Additive Model). Trong hé¢ md SAM,
(ing v6i mdi gid tri vao X=X, ludt tht j: R; dugc
kich hoat va cho k&t qua 1a tip mJ Bj’ xac dinh
theo Bj va mic d§ thda man V€ trai aj(Xo) dua
trén qui tic PRODUCT.

B =aj(x0).B;  [4] (1)

V6i aj(xo) 1a mac kich hoat ludt Rj. Va
aj(x) dudc cho bdi cong thirc

a, (x) = li[a; (xj) (4]

m k&t qua ra B; clia cédc luat trong hé luat
dugc SAM két hop theo qui tic SUM dé cho
k&t qud chung cda toan hé thong 1a tip md B.

B=21WJ.B‘]-=21WJ-.8.J-(XO).BJ- [4] (2)
= j=

Gi4 tri B sé dugc kht md d€ nhian dugc
mot gid tri 16 duy nhat. Goi y 1a k&t qua sau khi
khit m& tap md két qud B clia hé SAM, ta c6:

m
D w;.a;(Xo).V;.C
y = F(x,) = Centroid(B(x,)) = -
D w;a;(X).V,
1

(4] (3)

Véi Centroid 1a phuong phdp khir mdo
trong tam.

3. Cd ch& hoc trong SAM

Hoc la hoat ddong quan trong cia SAM
nhim xdy dung cd s& tri thitc cAn thi&t dugi
dang cdc ludt md phuc vu cho viéc md phdng
ham phi tuy€n ma hé ddm nhan. Nhd cd ché€ hoc
ma SAM c6 thé khic phuc han ché 13 phai chd
ddgi tri thitc chuyén gia. Ngoai ra, viéc hoc con
gitip cho SAM c6 khd ning tu diéu chinh cic
thong sd ciu tric ciing nhu kiém tra tinh t5i vu
trong ciu tric luat @€ tir d6 c6 thé nang cao do
chinh x4c trong hoat dong x4p xi clia n6. Thong
qua viéc hiéu chinh cidc thong s6: kich thudc,
trong tam cac tdp md, SAM ty dong dinh vi lai
vi tri va kich thuéc cta cidc khdi md, nhd d6 qui

106

trinh x4p xi cda SAM dugc chinh xdc hon. P&i
véi SAM, mdt phuong phiap hoc dugc danh gia
1a t6t hay khong & chd né cé diéu chinh nhanh
chong hay khong kich thudc va vi tri cia céc
kh&i mJ cling nhu ddm bao duy tri cdc khdi md
tai cdc di€m udn clia ham f.

Qué trinh hoc cia SAM (hay cia hé mo
néi chung) thong thudng bao gém hai budc
chinh 12 hoc ciu tric va hoc tham s6. Tuy
nhién, d€ cho hiéu qui hoc cla hé dugc tot
hon, chiing t6i phdi hgp thém cd ché hoc t8i wu
hé luat. Do d6, qud trinh hoc ctia SAM & day
bao gom cdc giai doan sau:

- Ty phat sinh ciu tric ludt (structure
learning): Pay 12 budc khdi diu clia qud trinh
hoc. Bu6c nay dudc thuc hién theo cd ché ty
hoc (unsupervised learning). Bing cédch thuc
hién viéc phan cum mdg trén bd dir li€u hoc, hé
SAM sé& ty phat hién ra cdc luAt md cin thi&t
cho viéc x4p xi ham phi tuyén dic trung cho bd
so liéu hoc do.

- biéu chinh cdc thong s& (parameter
learning): Sau khi d3 x4y dung dugc bo ludt
md cin thiét, cong viéc hoc ti€p theo clia SAM
1a diéu chinh cdc thong s ctia hé ludt nhu:
trong sd cla tirng luat, trong tAm va kich thudc
clia cdc tAp md tham gia & v€ trdi va vé phai
clia cdc luat. Qud trinh nay dudc ti€n hanh theo
co ché& hoc c6 gidm sdt (supervised learning).
Thong qua viéc ki€m tra sai sd giita gid tri két
qua do hé sinh ra tir bd dit liéu hoc vé6i két qua
mong mudn, hé sé& thyc hién di€u chinh lai cdc
thong s& cho phit hgp. Viéc diéu chinh thong
s6 dudc ti€n hanh theo thudt todn hoc diéu
chinh sai s6 nhd nhat.

- T6i wu héa hé luat (optimal learning):
Giai doan hoc nay cho phép SAM c6 thé phat
hién va loai bd cdc luait md khong can thi€t
cho hoat dong xap xi clia n6. Nhd co ché nay
ma SAM c6 thé gon nhe hon nhiim ting ding
ké toc @6 xtt 1y ciing nhu gidm nhiéu. Co ché&
hoc & diy ciing gan gidng nhu co ché hoc c6
gidm sat.
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3.1. Hoc cau triic

Giai thuiat gom cum m& trung binh FCM
(Fuzzy C-Means) [1][2]

Gom cum mdg dit li€u la budc quan trong
trong qué trinh xdy dung cdc ludt m3 ciia mot
hé md ty hoc. Nhiém vu dit ra déi véi qud
trinh gom cum md dit liéu (hay gom cum di
liéu néi chung) 12 tir mot tp hitu han cdc bo s6
liéu hoc cho truGc, tim cach tidch ching ra
thanh tirng nhém véi cic dic trung ri€ng sao
cho cdc bd so liéu trong cing mdt nhém cang
giong nhau va cdc bd s6 liéu gilta cdc nhém
cang khdc nhau cang t8t. P61 véi qué trinh gom
cum dit li€u md thi bén canh viéc phan tich dit
liéu, phdi ti€n hanh dong thdi viéc xdc dinh
mic dd phu thudc clia tirng bd sd liéu ddi véi
nhém ma né thudc vé, d€ tir d6 c6 thé xdc dinh
ham thanh vién cla tdp md tuong dng vdi
nhém s€ dugc tao ra sau nay.

Bai todn gom cum md dir liéu dugc phat
bi€u nhu sau:

Goi R, la khong gian cidc vector cd n
thanh phan thuc.

bat X = {xy, X2, ..., Xnua}, Xj € Ry, 12 tdp
hitu han bd s6 liéu hoc, trong d6 ntd (number
of training data) 12 s& bo dif liéu hoc (xj 1a mot
dong trong bang 1).

Goi V,, la khéng gian vector cdc ma trdn
cxn, ¢ € Z* cho trudc, I<c <n.

Xdc dinh mdt gom cum md trén X biéu
dién bdi mot bo vector trong tAm:

V = {vi, va, ..., V¢}, Vi € Ry, cho tuong Gng
vGi 1 ma trdn

U = {ujj} € Ve, v6i uy; 1a gid tri thyc trong
doan [0,1] dién td mifc d6 phu thudc clia bd s6
liéu hoc x; tng vdi vector trong tdm v;, va thda
cong thic (4.1), (4.2):

- Cdc cong thiic:

Cc
Vx e X, uy € [0,1], D Uj=1 (4.1)
k=1
. ntd
Vi, j=Le: 0<DUui<n 42

=

ntd 1 mm
2 Ui X 2
v, ==t _ HXJ-—VI
i ntd ujj = 1
uj m

=1 3 1
by -wif
(%), (6)
Error = mii;lx(”uij (t+1)—u; (t)H)< €

véi e > 0 cho trudce, t > to.

- Mb td thudt todn:

- Vao: B0 s0 liéu hoc X.

- Ra: Bd vector trong tim V va ma trdn
phu thuoc U.

bl. t=0, Khdi tao ngiu nhién gid tri U(t)
thda (4.1) va (4.2).

b2. Xac dinh V(t) theo cong thic (5).

b3. Tinh U(t+1) theo cdng thic (6).

X4c dinh error theo cong thic (7).

b4. Néu error > e thi t=t+1, quay lai budc b2.

b5. K&t thic.

3.2. Hoc thong so

Khi cdc ludt m§ d3a dudc xdc dinh, hoc
diéu chinh thong s6 gitip gidm sai s giita két
qua cda hé va k&t qud mong mudn. Bai todn
dugc phat bi€u nhu sau:

Cho trude b dir li€u hoc vao {x;} va bd
k&t qud mong mudn {y;}, j=1,ntd; véi ntd: s6

bd dir liéu hoc (xem bang 1).

Cho hé ludt md SAM vdéi cac ludt md va
trong so.

Hiy diéu chinh thdng s& cla cdc tip md
v& trai, v€ phdi va trong so cdc luAt mdJ sao cho
sai s0 gifta k€t qua cho b&i hé luat my va két
qui mong mudn la 6n dinh va nhd nhat.

Cdc cong thic:

c;(t+1) =c;(t) +p.e(x).p;(x) (8)
Vi(t+D) = Vi () +i.e) e - F(Xﬂ@ ©)
J

W; (t+)= W; (1) +1,-e(x) '[Cj _ F(X)lp\Jlﬁx)
J

(10)
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() A
aji(t+1)zaji(t)ﬂ,tt.s(x).[cj—F(X)l?.a (11
j ji
Trong do6:
¢i: Trong tim tdp ma thit j
V;j: B rong cla tdp md thi j
wi: Trong 8 luat md thi j
a;;: Ngudng kich hoat ctia ludt md thit j
Pi= Zj Wj.aj.Vj
Mo td thudt todn hoc thong sé6 (HTS):
Vao:
- B0 s6 liéu hoc.
- Hé ludt md SAM chua diéu chinh.
- Sai s6 cho phép e.
Ra:
- Hé luit md SAM di dugc diéu chinh
theo sai s e.
bl. Bit dau.
b2. j=0.
b3. Xét gid tri vao k€ ti€p x;. Tinh y; =
F(Xj), €= y(\lj -y -
b4. Pi€u chinh cdc trong s& w; clia cdc luit
theo cong thic (10).
b5. Lap lai cac buéce 3,4,5.
b6. Thuc hién cdc budc 2,..,5 cho cédc B;
theo cong thic (8), (9).
b7. Thyc hién cdc budc 2,..,5 cho cic A
theo cong thac (11).
b8. Tinh sai s6 error = E(t) - E(t-1).
Trong d6 E(t) va E(t-1) dugc xdc dinh theo
cong thic sau:

E® = bo-y'©f

b9. N€u error > e thi quay lai bl. Ngudc
lai ditng thuit todn.

3.3. Hoc téi uu

Vé mit 1y thuy&t, mot hé SAM cang c6
nhiéu lut thi do chinh xdc trong hoat dong xap
xi clia né cang 16n. Tuy nhién, n€u hé c6 qud
nhiéu luat thi thdi gian cho qud trinh x& 1y
trong hé luat sé& 13 y&u t6 ddng quan tim. Mot
van dé dit ra 1a 1am sao c6 thé gidi quyét hdp
ly mdi quan hé giita kich thudc (s6 luat) clia hé
SAM va dd chinh x4c trong xap xi clia n6. Mot
hé luit tdi uu sé chi giit lai mot s6 (hodic tat cd)
cdc luat ban diu trong hé¢ SAM. Nhu viy, trong
s& cac luat clia SAM, sé& c6 mot so luat bi loai
va mot s6 luat dudc giit lai.
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Bai todn i wu hé ludt duge phdt bidu
nhu sau:

Cho truéc b dit liéu hoc vao {x;} va bd
k€t qud mong mudn {y;}, j=1ntd; v6i ntd: s6
b6 dir li€u hoc.

Cho hé ludt md SAM véi cdc ludt mgd va
trong s0.

Hiy tim tdp hgp cédc luat it nhit sao cho
sai s0 gitta k€t qua cho b&i hé SAM va két qud
mong mudn 1a 8n dinh va nhé nhat.

Mot trong sO céc gidi phap cho bai todn trén
12 phuong phip st dung thuat toan di truyén [5].
Phuong phép nay xem mdi b két hdp cic luat la
mot nhiém sic thé (NST), tinh do thich nghi va
chon loc ra cdc NST thich hgp. Tir d6 chon mot
NST t5t nhat lam két qua cta thult todn.

Biéu dién cac NST: M&i NST 13 mot chudi
céc gié tri nhi phan dién ta trang thai hoat dong
clia luat tuong ing trong hé SAM. Mbi thé hé sé&
chi sit dung 10 NST. Th& hé diu tién bao gid
ciing chita ddy du cac luat (tat ca gid tri bing 1).

Ham thich nghi: M&i quan hé giita kich
thuéc SAM va dd chinh xdc trong xap xi clia
SAM dudc gidi quyé&t bing ham thich nghi (12):

- Cdc cong thiic:

. — 2 Iogn( m)
Fit(m)=In (ag)’r p
m: SO luat (trang thdi 1) dudc sit dung
trong h¢ SAM
n: SO bo s6 liéu hoc.

ol= 3 (= F(x))

- Mo td thudt todn hoc t6i wu (HTU):

bl. Khdi tao 10 NST, c¢6 1 NST biéu dién
day dd cdc luat.

b2. Tinh d6 thich nghi Fit cho mdi NST
theo cong thic (12).

b3. Chon lai 5 NST c6 @0 thich nghi cao
nhat theo phuong phdp chon loc xén.

b4. Nhian d6i quin thé dé dugc 10 NST.
Lai ghép nia mit na 10 NST chon dugc vdi
mit na méi khéi tao ngiu nhién.

b5. N&u chua gip dicu kién dirng thi quay
lai b2.

b6. Ding thuat toan. Chon mot NST c6 do
thich nghi théa diéu kién ditng lam két qua tra vé.
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Chudi nhi phan tim dudc sé& dugc ding
lam co s8 cho viéc hly bd cdc luat khong can
thi€t trong hé SAM.

4. Xay dung iWng dung

4.1. Bj so liéu hoc

Ly thuy&t hdi diap [3] (Items Response
Theory - con goi 1a Ly thuyét khio thi hién
dai). Ly thuyét nay bao gdm nhiéu cong cu dé
ddnh gid cAu hdi va dé thi tric nghiém. Trong
bai bdo nay ching t6i chi nghién ctfu céng cu
ddnh gia do khé clia cau hdi tric nghiém.

Do kho (P) clia 1 ciu hdi tric nghiém la
tong s thi sinh trd 15i ding trén tdng sO thi
sinh dy thi. Cé nhiéu cdch phan loai P, trong
bai bdo nay P dugc phin loai nhu sau:

- P <30% : Cau hdi rat kho

-30% <= P <40% : Cau hdi kho

-40% <= P < 60% : Cau hdi kho vira

- 60% <=P < 70% : Cau hdi dé

- P >=70% : Cau hdi rat dé

Viéc chon ngudng d€ phan loai nhu trén
1a dya theo phudng phdp chuyén gia, dugc ap
dung trong [3]. C6 thé 4p dung cic ngudng
khdc thich hgp cho tiing co sG gido duc.

T d6, ta tinh phan trim s6 cAu rit kho,
khé, khé vira clia mot dé thi. Cong cic phan
tram it khé va khé dé c6 cot (2) trong bang 1,
cot (3) trong bang 113 phan trim sd cau hdi vira.

K&t hdp v6i viéc phan loai hoc luc cla
ngudi hoc. Hoc luc & day dugc hi€u 1a két qua
hoc tdp gin nhit cla 16p X trudc lic thi dé thi
Y nio dé. Vi du: n€u dé thi Y 1a @€ thi két thic
hoc phan hoc ky 2 thi ta si dung bing phin
loai hoc luc hoc ky 1 ctia 16p X. Cong phan
trim sO sinh vién c¢6 hoc Iuc kh4, gidi va xuit
sic dé c6 cot (4) trong bang 1. Cot (5) trong
bang 1 1a phan trim s6 sinh vién c6 hoc luc
trung binh.

LAy biéu di€m két qua thi ciia 16p X sau
khi thi xong v6i dé thi Y. Tinh phin trim s&
sinh vién c6 diém xuit sic, gidi, kha va trung
binh. Cong phan trim s sinh vién c6 diém
khé, gidi, xudt sic d€ c6 cot (6) trong bang 1.
Cot (7) trong bang 1 12 phin trim s& sinh vién
¢6 diém thi trung binh.

Viéc cong cdc phan trim nhu trén gidp
gidm s6 chi€u dit liéu khi x& 1y cdc ma tran U,
V trong SAM.

Bang 1. Bang sé liéu hoc

STT Po khé cha dé thi (%) Hoc Iyc cia ngudi hoc (%) | Biéu diém(%)
(1) ) 3) 4) (5) (6) (7
Khé Vira KGX TB KGX TB
1 16.29 17.11 54.22 17.99 4444 | 45.12
2 43.03 31.61 51.12 47.63 41.68 10.13
Ntd 16.87 77.92 14.24 31.28 16.26 | 52.43
Trong d6: ] i M?}u hoc s 1 trong bng 1 1a dé thi tuong doi
- Ntd: Number of Traning Data (S6 lugng dé \ji s0 lugng cau kho (rat kho + kh(’)~) VE} Vfrfl cl~ﬁ
mau hoc). chi€m 33.4 % con lai 1a cic ciu hdi dé dén rat dé,

- Khé: Rat khé + Khé.

- KGX: Kh4 + Gidi + Xuat sic.

- TB: Trung binh.

Né&u miu hoc thtt j dudc chon dwa vao tap
ki€ém nghiém (Test, xem 4.3.1) thi diu vao cda
SAM 1a cédc cdt (2), (3), (4), (5) va dau ra mong
mudn la cot (6) va (7). Nhu vy, dau ra cia SAM
1a nhifng s& liéu tuong tw nhu cot (6) va (7).

két hop véi hoc Iuc chia 16p sinh vién tuong doi gidi
(s0 Iugng sinh vién trung binh tr& 1én chi€m 72.21
%) nén biéu diém clia dé thi nay cic em dat diém
tif trung binh tr& 1&n chi€m 89.56 %.

4.2. Qui trinh xiy dung ng dung

Tu viéc ng dung SAM, két hdp vé6i bd s&
liéu hoc nhu bang 1, chitng t6i dua ra qui trinh
du bdo gdbm cdc buSc nhu sau:
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bl. Tap hgp xt 1y s6 liéu hoc, tao co s dit
liéu theo bang 1.

b2. Upload dit liéu hoc va cdc thong sd
ban diu.

b3. Xay dung thd tuc gom cum dir liéu
theo thuit todn (FCM).

b4. X4y dung thi tuc tao cdc tAip md& hinh
thang va cdc ludt md.

b5. Xay dyng thi tuc t8i wu hé luat theo
thudt todn (HTU).

b6. Xay dung thii tuc diéu chinh thong s&
theo thuat todn (HTS).

b7. Xay dung thi tuc dy bdo theo cong
thitc (3).

Chiing t6i da ti€n hanh x4y dung dng dung
theo qui trinh trén, thyc nghi€ém chuong trinh
dugc trinh bay & phan 4.3.

4.3. Thuc nghiém

Trudng Cao ding Kinh t€ Tai chinh Vinh
Long 4p dung hinh thic thi tric nghiém khéch
quan trén mdy tinh cho mdt s& hoc phin thong
qua phin mém Moodle. Khi két thic mdi ca
thi, ching t6i k&t xuat dit liéu thd tir Moodle
nhu bang 2.

Bang 2. Dit liéu tho
M3 s0 Sinh vién Thoi gian thi Téng diém | Caul | Cau2 Caun
0330020077 40 phut 49 gidy 9 0 0.3 0.3
0330020078 42 phut 25 gidy 8 0.3 0 0.3

Tw c6t Cau 1 trong bang 2 ta tinh dugc do
khé ctia Cau 1 dua vao sO sinh vién trd 15i
ding trén tdng s6 sinh vién du thi. SO sinh vién
trd 15i khong ding c6 di€m s6 1a 0. Tuong tu
cho cac cdu con lai.

Khi di tinh dd khé cla tAt cd cdc ciu
trong dé thi, ta tinh phan trim s& cAu R4t Kho,
Khé, Vira ... D& c¢6 cot (2), (3) trong bang 1.

Tur cot Tdng di€m trong biang 2. Ta tinh
dugc phin traim Khd, Gidi, Xuat sic va Trung
binh dé& c6 cot (6), (7) trong bang 1.

Dya vao bang phan loai hoc luc clia s&
sinh vién nay § hoc ky trudc ta cé cot (4), (5)
trong bang 1.

4.3.1. Qui trinh thuc nghiém

S6 liéu thuc nghiém dugc chon loc tir cdc
dé thi, hoc lyc va két qua thi ctia hoc phan Tin
hoc dai cuong thudc cdc khéa 16p Cao ding
chinh quy tir nim 2005 dén nay tai Trudng Cao
ding Kinh t& Tai chinh Vinh Long.

bl. Trong hon 1000 mAu hoc da chon loc
theo bdng 1. Chon ra 100 miu lam tap thd
nghiém (Test), cdc miu con lai dua vao tap
huan luyén (Train).
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b2. Hudn luyén SAM véi tap Train & bl.

b3. Du bdo vdi tip Test G bl.

b4. Tinh sai s& clia 1an thi nghiém hién tai.

b5. Lip lai cdc budc tir bl dén b4 v6i 100
mAu Test khdng tring 14p véi bude trude d6. Néu
céac miu hoc da dugc thir nghiém hét thi dén b6.

b6. Tinh trung binh cong sai s clia cdc 1an
thtt nghiém dé€ dugc sai s6 cudi cling.

4.3.2. Két qud

Khi chay tng dung nay trén may ASUS
K40IJ c6 cau hinh CPU Intel Core 2 Duo
T6670 toc do 2.2 GHz, RAM 4GB, Hé di€u
hanh Fedora 17 phién ban 64 bit cho tdng thdi
gian tr ldc upload dit liéu cho dén khi SAM
sdn sang cho du bdo la 40 phut 23 gidy. Trong
d6 thdi gian hoc thong s6 chi€m nhiéu nhat la
25 phit. Ti€n hanh ddi sdnh k&t qua ciia SAM
vdi k€t qud mong mudn, ching toi da:

Cho lan Iuge cdc miu thi trong tap Test
(nhu bang 1) vao d€ SAM dy bdo. Nhap dir
liéu dau vao la cic cot (2), (3), (4), (5) tuong
ung vdi input 1, 2, 3, 4 trong hinh 2. Nhan dugc
ké&t qua ddi tng véi cot (6) va (7) nhu Defuzzy
(kht m&) trong hinh 2.
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Input 1.2:/16.29 17.11 Input 3.4:/54.22 17.99 Forcast
Fuzzy sets of Inputl: 16.29
id 1 mr r aj
1 16.19 16.25 16.33 16.84 1
Fuzzy sets of Input2: 17.11
id 1 ml mr r aj
] 16.98 17.06 17.16 17.2 1
Fuzzy sets of Input3: 54.22
id 1 ml mr r aj
1 54.07 54.13 54.31 54.48 1
Fuzzy sets of Inputd: 17.99
id 1 ml mr r aj
1 17.58 17.98 18 18 1
Fuzzy sets of Outputl
id 1 ml mr T wj.aj.Vj.cj wj.aj.Vj
1 43.98 44.15 44.72 45.34 101.31 2.28
Defuzzy: 44.44
Fuzzy sets of Output2
id 1 ml mr T wj.aj.Vi.cj wj.aj.Vj
i 45.04 45.07 45.16 46.65 16.6 0.37
Defuzzy: 45.12

Hinh 2. Giao dién du bao

K&t qui clia qué trinh thuc nghiém biéu
dién trong bi€u d6 1 chi ddi sanh mot dau ra

cda SAM véi cot (6) cia tap Test (két qua
mong mudn).

Biéu d6 1. Ké&t qua thyc nghiém

90.00

80.00

§§§§\ A J\M AV, M\
\JJ \V

30.00 +
20.00 +
10.00
coo+—/7- 7-r»7++—7/7 r—r—"77+—1F7+—T7"Tm7T7TT1T T 777777777 T T T T T T T T T T T T T T T
1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49
‘7Desired —— Predicted ‘
Trong d6: 45.12% sinh vién dat diém trung binh. 3 miu
- Truc ngang: SO thit tv miu dif liéu trong  thi nay, két qud mong mudn va két qui clia
tap Test. SAM la tring khép v6i nhau nén dudng mau

- Truc doc: Cot (6) clia mdi mau dit liéu
trong tap Test.

- Pudng mau xanh (k€t qud mong mudn):
LAy sd liu gdc tir cot (6) tap Test.

- Pudng mau hdéng (ké&t qua du bdo): Ly
s6 liéu tir SAM tuong tng véi tap Test.

- Sai s6 trung binh ctia hé 13 +0.2.

Trong biéu @6 1 va trong hinh 2, miu thi
s6 1 chinh 1a miu thi¥ c6 s6 thit ty 1 trong bang
1. Nghia 13, n€u dé thi c6 ciu tric dd kho
16.29% s6 cau rat khé + khé, 17.11% s6 cau
khé vira, dem cho mdt 16p sinh vién ¢é hoc luc
54.22% em kha + gidi + xuit sic, 17.99% em
trung binh thi, thi s€ dugc bifu di€m 44.44%
sinh vién dat di€m khd + gidi + xudt sic va

hong va mau xanh chong 1&én nhau. Tai mot s&
mau thi nhu s6 8, 12, 13 .. dudng mau xanh va
mau hong hdi chénh nhau mdt chit 1a do sai s&
cua hé taora.

5. Panh gia @ng dung

5.1. Uu di€ém

Nho cdc ¢ ch€ hoc trong SAM, itng

dung cho k&t qud du bdo kha khd quan. Qua 49
mau thit cho trong biéu dd 1, SAM du bdo khi
sat vé6i thyc t& (dudng mau xanh va dudng mau
hdng gin khép nhau).

5.2. Nhugc diém

Tuy SAM cho két qud du bdo kh4 chinh
xdc va chuyén gia huin luyén SAM c6 thé
tham gia vao qué trinh diéu chinh bén trong né
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nhung khi s6 lugng mAu hoc 16n va sai s6 mong
mudn nhé thi thdi gian hoc ctia SAM 1a van dé
dang quan tam.

K&t qud du bdo 1a khd chinh xdc ddi véi
hai thong s& dau vao 12 do khé cla dé thi va
hoc lvc clia ngudi hoc. Tuy nhién, bi€u diém
ctia mot ky thi khong chi do hai y&u t6 nay tao
nén ma con rat nhiéu yé&u t6 khdc nhu: muc
dich cda ky thi, cd s§ vat chit, nhan Iyc phuc
vu ky thi ...

6. K&t lugn

Qud trinh nghién cttu va thyc nghiém chi
ra ring, c6 thé tng dung SAM vio viéc dy bdo

bi€u di€m cho dé thi tric nghiém khich quan
tir hai tham s do khé cta dé thi va hoc luc cta
ngudi hoc. T d6 phan nao gitp gidng vién ra
dé, chon dé thi tric nghiém st vdi hoc luc
ngudi thi, trdnh tinh trang ra dé thi qua khé hay
qud dé lam 4nh hudng t6i viéc ddnh gid két
qua hoc tdp cia ngudi hoc. Hon nira, tng dung
ra ddi cling gép phan ning cao hiéu qua tng
dung cong nghé thong tin va ddi mdi trong
cong tdc gido duc va dao tao, dic biét la linh
vic Khdo thi vad Ki€m dinh chit lugng gido
duc, mot Iinh vuc con rat so khai trong viéc
ung dung cac thanh tyu khoa hoc may tinh.
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APPLYING SCORE SPECTRUM PREDICTION TO OBJECTIVE TESTS
BY STANDARD ADDITIVE MODEL

Summary
This paper proposes an application to predict the score spectrum of objective tests (OB) by
Standard Additive Model (SAM). Nowadays the application of advanced technology in Testing &
Evaluation (OT&E) is still limited. We have researched and successfully applied SAM to predict
the score spectrum of OB. The results are positive.
Keywords: SAM, data prediction, objective test.
Ngay nhdn bai: 26/8/2014; ngay nhdn dang: 18/12/2014.
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