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NGHIEN CUU XAY DUNG PIEM CHUAN CHO BAI KIEM TRA
DUA TREN SU' KET HQP CUA T-GM(m,n), GRA VA PHUONG PHAP ROC

» Nguyén Phudc Hai”, Trinh Thi Kim Binh®™, Ta Phuong Hung"™

Tém tit
Muc dich ciia nghién ciru nay la dé xudt xay dung diém chudn cho bai kiém tra dua trén sir két
hop cua T-GM(m,n), GRA va phuong phap ROC. Ngoai ra, nguoi nghién cuu da sur dung phan mém
MATLAB de thiét ké mgt hgp cong cu MATLAB cho phwong phdp nay. Két qua nghién ciru nay da
cho thay rang phwang phap nay khéng chi c6 thé xay dung dwoc diém chudn cho bai kiém tra, ma
con cung cdp cho cac nha gido duc mét phuong phdp hiéu qud dé danh gid, phan logi va duw béo két

qua hoc tap cua hoc sinh.

Tur khoa: Piem chuan, két qud hoc tdp, GRA, ROC, T-GM(m,n).

1. Pit van dé

Nhim néng cao chat luong gido duc va dao
tao cua cac truong dai hoc, cao déng va cac
truong phd thong trong bdi canh d6i méi cin ban
va toan dién gido duc va dao tao, mot trong
nhimg nodi dung quan trong dé nang cao chat
luong giao duc chinh 1a viéc d6i moi phuong
phap day hoc, trong d6 c6 viéc d6i moi vé
phuong phap kiém tra, danh gia két qua hoc tap
ctia hoc sinh, sinh vién dap tung yéu cau d6i mai
can ban, toan dién gido duc va dao tao. Co thé
néi viéc kiém tra, danh gia hoc sinh, sinh vién la
hoat dong khong thé thiéu trong qua trinh day va
hoc ¢ cac truong dai hoc, cao d'fmg va cac truong
phé thong. Kiém tra, danh gia két qua hoc tap
cia hoc sinh, sinh vién 1a moét van d& hét stc
quan trong, boi vi nd 1a khau cudi cung khong
nhitng danh gia do tin cdy két qua hoc tap cua
qua trinh day va hoc ma con c6 tac dung diéu tiét
tré lai hét stc manh mé dbi voi qué trinh dao tao.
Thong qua kiém tra, danh gia trinh d§ nhan thuc,
k¥ nang, ky xao cua hoc sinh, sinh vién s€ phat
hién dugc nhiing sai sot, nhimg 16 hong vé kién
thirc dé tir d6 giup nguoi day va nguoi hoc didu
chinh hoat dong day va hoc. Hudng t6i yéu cau
kiém tra, danh gid mot cach cong bang, khach
quan két qua hoc tap cua hoc sinh, sinh vién, viéc
xdy dung diém chuan cho dé kiém tra, d¢ thi la
hét stc can thiét dé nang cao chét luong gido duc
va dao tao cua céac truong dai hoc, cao déng va
cac truong pho thong trong bdi canh ddi méi can
ban va toan dién gido duc va dao tao. Hi¢n nay,
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cac dé kiém tra, dé thi & cac truong dai hoc, cao
dang va cac truong phd thong phan 16n chua
duogc giang vién, gido vién phan tich va xay dung
diém chuan dé danh gia két qua hoc tap cua hoc
sinh, sinh vién cho nén phﬁn 16n cac dé kiém tra,
dé thi hién nay la chua that sy tdt va chat luong
chua cao. Két qua nghién ctru cua bai viét nay sé
1a tai liéu rat can thiét gop phan vao qua trinh cai
thién chét luong va hi€u qua cua viéc xay dung
diém chuan cho dé kiém tra, d¢ thi, dong thoi
g6p phan nang cao k¥ ning cua ngudi day trong
viéc danh gia, phan loai va dy bao két qua hoc
tap cta hoc sinh, sinh vién dap tmg yéu cau doi
moi can ban, toan dién giao duc va dao tao.
T-GM(m,n) (Taylor Approximation Method
in Grey Prediction Models) 1a cac md hinh du
b4o dua vao phuong phap gan dung Taylor két
hop véi cac md hinh dy bao xam. Cac md hinh
nay c6 nhitng wu diém sau: chi can c6 it nhat 4 sé
liéu lién tuc, qué trinh tinh toan don gian, c6 thé
du bao ngén han hodc dai han va c6 do chinh xac
tuong ddi cao. Trong nhitng nim gin day,
phuong phap nay da dugc sir dung dé dy bao két
qua hoc tdp cua hoc sinh [3], [5], du bao s6
lugng gido vién va hoc sinh nhap hoc [7]. GRA
(Grey Relational Analysis) 1a mgt trong nhiing
cong cu toan hoc dugc su dung rat hiéu qua cua
ly thuyét hé thong xam (Grey System Theory).
Chtc ning ciia n6 1a dé tinh toan cac dir liéu roi
rac va dinh lugng cac nhén to thong qua sap xép
trinh ty dé giai quyet cic mdi lién hé phuc tap
giita cac nhan t6. Trong nhimg nam gan day,
GRA di duoc sir dung trong rt nhidu linh vuc,
dac biét 1a trong linh vuc gido duc [1-4], [8].
Phuong phidp ROC (Receiver Operating
Characteristic) c6 ngudn gdc tir linh vuc quan su,
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n6 dugc ung dung trong viéc phat hién tau cua
dich trén man hinh radar trong thé chién thir 2.
Phuong phap ROC di duoc (mg dung chan doan
va tién luong trong y hoc rit thanh cong. Trén
thé gidi, phuong phap ROC ciing duge st dung
trong linh vuc gido duc dé phén tich, chin doan
va danh gia trong qua trinh day hoc [1], [2], [4],
[8]. Hién nay cac 1y thuyét vé T-GM(m,n), GRA
va phuong phap ROC chua dugc st dung phd
bién ¢ Viét Nam, ddc biét 1a ding dé danh gia,
phan loai va du bao két qua hoc tép cua hoc sinh
& cac trudng phd thong, sinh vién ¢ cac trudng
cao déng, dai hoc.

Nghién ctu nay sir dung két hop cua T-
GM(m,n), GRA va phuong phap ROC dé xay
dung diém chuan cho dé kiém tra, dé thi dé
danh gia két qua hoc tap cua hoc sinh & truong
phd thong. Hon nita, phan mém MATLAB dugc
sir dung nham x4y dung hop cong cu MATLAB
dé xay dyng diém chuén cho cac bai kiém tra,
bai thi dya trén sy két hop cua T-GM(m,n),
GRA va phuong phap ROC. Hop cong cu
MATLAB gitp cho qué trinh tinh toan dé dang,
nhanh chéng, chinh x4c, hién thi két qua va hinh
anh trén giao dién d6 hoa ngudi dung mot cach
truc quan sinh dong.

2. Co sé Iy thuyét va phwong phap
nghién ctru

2.1. T-GM(m,n) (Taylor Approximation
Method in Grey Prediction Models)

Ba mé hinh dy bao T-GM(1,1), T-GVM va
T-GM(2,1) [10] duoc sir dung dé du bao két qua
hoc tap cua hoc sinh khi da chuan hoéa dir liéu
theo thang diém T [3]. Ba mo hinh nay dua trén
su két hop cua phuong phap gan dung Taylor
trong cac mo hinh dy bao xam GM(1,1), GVM
va GM(2,1). Phuong trinh vi phan cua ba mo
hinh du bao xam nhu sau:

Phuong trinh vi phan cia mo hinh du bao
GM(1,1) [3, [5]. [7], [10]:

dx®

dt
Phuong trinh vi phan ctia m6 hinh du bao
GVM [10]:
@
: dt(k_) +ax® (k) =b(x (k). 2
Phuong trinh vi phan ctia mé hinh dy bao
GM(2.1) [3], [9], [10]:

2 rax® =p. 1)

OO0 =xOQ, (X0) = (X @-x" @) -
d?x® dx®
?+81W+azx(l) = b

Phuong phap gan dung Taylor dugc sir
dung két hop voi ba mé hinh GM(1,1), GVM
va GM(2,1) dé 1am ting do chinh x4c cua céc
gia tri du bao. Chi tiét vé cach tinh cac gia tri
du bao va thuat toan cua ba mdé hinh T-
GM(1,1), T-GVM va T-GM(2,1) c6 thé tham
khao ¢ cac bai bao da dugc cong bd trude do
[5], [7], [10]. Phan trim sai s6 tuyét d6i trung
binh (MAPE) da dugc su dung trong nghién
ctru nay dé phan tich sai sé duwa trén cac gia tri
du bao ctuia cac mod hinh so véi cac gia tri thuc
té dé kiém tra sy phu hop cua cac mé hinh du
bao [3], [5], [6] [71. [9]. [10].

x© ¢(0)
noe | 100500
=R SIC I

2.2. GRA (Grey Relational Analysis)

Nghién ctru nay sir dung phan tich quan hé
xam dua theo gia tri 16n nhat (Lager-the-Better)
dé lam vector tham khao X, [1]. Dua trén dir liéu

J x100%. (4)

tir du bao két qua hoc tap cta hoc sinh (gom <o
122 hang va 6 cot (trong do cot th 6 1a ct diem
du bdo)) dé thiét 1ap vector X,, vector X, la gia tri
16n nhat & mdi cot va x; 1a s6 liéu timg hang dua
trén dir liéu dé so sanh véi x, [1], [2], [4], [8].

X = (%M, % (2),-+, X (K), -+, % (M)).  (5)
X = (% 1), % (2), -, % (), -+, %, (m)).

X, = (% (1), %5(2), -+ % (K), -+, X, (M)).

% = (6 @), % (2),-+, % (k), -+, % (m)). (6)

X, = (%, @),
i=12,---,n
Sau khi da thiét lap duogc sé liéu phan tich
nhu trén thi tién hanh tinh toan mtc do quan hé
xam. Cong thutc tinh muc d§ quan hé xam da
duoc dua trén ly luan co ban vé khoang cach
Minkowski. Muc d0 quan hé xam duogc ky hi¢u
la Gamma va gia tri Gamma nam trong khoang
ttr 0 dén 1. Gia tri Gamma dugc tinh nhu sau [1],

[2], [4]. [8]:

Xn(Z),"',Xn(k),"',Xn(m)).
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Yor = 7 (% (K), % (K)) —%

max min

i=12,---,n.(7)

Trong d6, A, la tong khoing cich sai sd
tuyét doi gitta x; voi X,.

By =l -], = 06D -% (D))", @

A

va gia tri nho nhat cia A,, trong bai viét nay

VA& A tuong Ung la gia tri 16n nhat
nguoi nghién ctru da s dung p=2 dé tinh gia
tri Gamma cho timg ddi tuong.

2.3. Phwong phap ROC
Operating Characteristic)

Pé su dung phuong phdp ROC, nguoi
nghién ctu tinh toan do nhay va do dac hiéu dua
trén gla tri thuc té cta diém kiém tra va gia tri du
bao (ket qua cia GRA) theo nhu & Bang 1 dé xac
dinh cac trang thai duong tinh va am tinh [1], [2],
[4], [8]-

Bang 1. Bang 2x2 ciia dwong cong ROC

Gia tri thue té
Gia tri | Duong tinh that (a) | Duong tinh gia (b)
du bio Am tinh gia (c) Am tinh that (d)

Céch xac dinh trang thai duong tinh va am
tinh cta timg ddi twong nhu sau: Dya trén két qua
cia GRA dé xac dinh trang thai duong tinh (ky
hi¢u la 1) va am tinh (ky hi¢u la 0) cua gia tri du
bao. Néu gia tri Gamma > 0,5 thi dwong tinh (1)
va nguoc lai néu nho hon 0,5 thi 4m tinh (0). Sau
d6 can cur vao gia tri thuc té cua bai kiém tra dé
tinh cac trang thai a, b, ¢ va d rdi tinh d¢ nhay, do
dac hiéu, chi s Youden va dién tich bén dudi
duong cong ROC theo cac cong thurc sau:

(Receiver

a
Do nhay (Se) = 9
9 nhay (Se) = " (9)
Do déc hiéu (Sp) = d . (10)
b+d
Dién tich bén dudi duong cong
rROC (AUC) = 20 =SP) | (Se+DSp 4y

2 2

Puong cong ROC co6 truc tung la ti 1€
duong tinh that (d6 nhay) va truc hoanh Ia ti 1€
duong tinh giad (1 trir cho d¢ dac hi¢u). Ca hai ti
1¢ nay sir dung xac sudt dé tinh va chung co gia
tri dao dong tur 0 dén 1. Theo nhiéu nghién ctru
dién tich bén dudi duong cong ROC (AUC) duoc
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sir dung dé kiém tra d6 chinh xac cua phuong
phap, gia tri AUC > 0,7 thudong dugc sir dung dé
chap nhan hiéu _qua cua phuong phép [1], [2],
[4], [8]. Chi s6 Youden dugc st dung trong
nghién ctru nay dé tim ra diém cét t6i vu 12 co s
dé phan biét tot nhat giita hai trang thai dwong
tinh va 4m tinh. Chi sé Youden (J) dugc tinh dya
vao do nhay (Se) va d6 dac hiéu (Sp) theo cong
thirc sau:

Jmax = mva}x{Se(ci)+ Sp(c;) -1}

=12

Gia tri J 16n nhét dua trén cac diém cét s&
duoc chon lam diém chudn cho bai kiém tra
trong nghién ctru nay.

2.4. Thiét ké hop cong cu MATLAB

Pé thuin tién cho viéc tinh toan nhanh
chong va chinh xac cac phép tinh phurc tap tir cac
Iy thuyét trén, cac nha nghién ciu dd s dung
phan mém MATLAB dé thiét ké mot hop cong
cu MATLAB [1], [2], [4-10]. Trong bai viét nay,
ngudi nghién ctru ciing da thiét ké mot hop cong
cu MATLAB xay dung diém chuan cho bai kiém
tra dya trén su két hop caa T-GM(m,n), GRA va
phuong phap ROC, chuong trinh xur ly dir lidu
ctia hop cong cu MATLAB duoc tom tat gdm co
6 budc nhu sau (Hinh 1):

Buée 1: Nhap dir liéu va kiém dinh dir lidu.
Dir liéu dugc nhap vao dudi dang tap tin *.csv
hodc *.xlIsx va dugc kiém dinh do tin cay dua
vao hé s6 Cronbach’s Alpha.

Buoc 2: St dung cac md hinh dy bao T-
GM(m,n) dé du bao két qua hoc tap cho timg dbi
twong va phan tich sai s6 (MAPE) dé kiém tra sy
phu hop cta cdc mo hinh dy béo.

Bude 3: Thiét lap vector Xo; tiép theo tinh
tong khoang cach sai sd tuyét ddi cia tung d6i
tuong; tinh gia tri Gamma cua ting d6i tuong;
sau d6 thiét ké két qua.

Buéce 4: Dya trén cac gia tri Gamma dé xéac
dinh céc trang thai duong tinh va am tinh cua
ting d6i tuong. Tiép theo tinh cac gia tri a, b, ¢
va d; tinh chi s6 Youden tir d6 xac dinh diém
chuan cho bai kiém tra va tinh dién tich bén dudi
duong cong ROC (AUC); sau d6 thiét ké két qua
va hinh anh duong cong ROC.

Buée 5: Thiét ké cac két qua va hinh anh dé
hién thi trén giao dién d6 hoa ngudi dung cua

(12)

m: cac diém cat.
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hop cong cu MATLAB. Ngudi str dung c6 thé
luu lai két qua dudi dang tap tin *.csv hodc
* xIsx va hinh anh dudi dang tap tin *.JPG.

Buée 6: Tiép tuc hodc thoat khoi chuwong
trinh. Néu nguoi st dung tiép tuc nhap dit liéu

*4

Nhép dir li€u va

m&i vao chuong trinh s& tiép tuc va trg vé bude
1, hodc nguoi st dung muon thoat khdi chuong
trinh thi chuong trinh s€ dong lai.

/ /

kiém dinh dit liéu
+ T-GM(m,n)
T-GM(m,n) ¢
. L)) Phuong phap
l Tinh cac gia tri X GRA ROC
GRA Il v v
Co Xac dinh cac trang
¢ Tinh céc gia tri zV Thiét 1ap vector Xo thi duong tinh va
am tinh
Phuong phap ROC ¢ ¢ ¢
¢ L . Tinh téng khoang Tinh cac gia tri a, b,
Thiét ké két qua va Tinh cdc tham s0 | | 21 cai 56 tuyet déi cvad
hinh anh +

v

v

v

@

Luu hinh anh?

Tinh cac gia tri du
bao cia mo hinh

Tinh gia tri Gamma

v

v

Tinh chi s6 Youden
va gia tri AUC

v

Phan tich sai s

Thiét ké két qua

Thiét ké két qua va
hinh anh

Khéng

v v v
( Tro vé )( Tro vé )( Tro vé )

Hinh 1. Luu dd xdy dung diém chuén cho bai kiém tra dwa trén T-GM(m,n), GRA va ROC

3. Két qua nghién ctru va thao luin

3.1. Dir liéu nghién ciru

Dir liéu trong nghién ctru nay duoc ldy tir
mot truong trung hoc phd thong ¢ huyén Hon
Dat, tinh Kién Giang. Dir liéu 1a két qua hoc tap
mon Sinh hoc cta 122 hoc sinh trong 5 hoc ky va
két qua diém cua mot bai kiém tra Sinh hoc gom

¢6 50 céu hoi trac nghiém khach quan (Bang 2).
Trude khi tién hanh xay dung diém chuan cho
bai kiém tra nay, dir liéu da duoc kiém tra do tin
cdy thong qua vi¢e kiém dinh dua trén hé s
Cronbach’s Alpha. Hé s6 Cronbach’s Alpha ctia
dir liéu 14 0,972, diéu nay cho thay di lidu c6 do
tin cdy cao.

Bing 2. Dir liéu nghién ctiru (mdt phin ciia di li¢u)

Ma HS L10 HK1 L10 HK2 L11 HK1 L11 HK2 L12 HK1 Piém KT
S1 8,1 8,0 7,8 7,8 7,2 7,8
S2 7,8 7,8 7,6 7,6 7,1 7,2
S3 6,7 6,7 6,2 6,9 6,2 6,6
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S4

7,1

6,

9

6,7

7,3 7,1 7,4

S5

6,3

6,

8

6,3

7,1 6,2 58

S6

6,7

6,4

52

57 4,3 56

S7

79

7,

8

7,8

74 6,7 7,2

S8

7,4

7

3

6,6

7,1 6,0 6,6

S9

58

6,

3

5,7

5,9 50 52

S10

6,3

5,

3

59

73 6,0 58

S118

8,2

8,

2

8,1

8,3 8,2 9,4

S119

7,7

6,

7

7,1

73 6,9 58

S120

7,8

7

,6

7,7

7.9 7,8 8,6

S121

51

4,

8

4,3

4,8 41 4,0

S122

7,6

7

8

7,5

7,6 7,3 7,6

3.2. Két qua nghién ciru

Trong qua trinh hoc cua hoc sinh &
phd théng, ndi dung hoc tap & cac hoc ky 1a khac
nhau va gido vién giang day cting co thé khac
nhau din dén thang diém chuan & mdi hoc ky sé
khéac nhau. Do d6 trude khi tién hanh du bao két
qua hoc tap cua hoc sinh, dir li¢u da dugc chuén
hoa dua trén thang diém T, mét trong cac thang
diém d3 dugc st dung nhiéu trong phuong phap
thong ké hién nay. Trén giao dién do hoa ngudi
dung cua hop cong cu MATLAB (Hinh 2 va
Béng 3), ¢6 thé thay dugc két qua cia cac gia tri
du bao (gém 122 hang va 6 cot) va sai sd cua cac
mod hinh du bo, gia tri Gamma (dugc tinh dya
trén cac gia tri du bao) va trang thai cta cac hoc
sinh. Céach xac dinh trang thai duong tinh va am
tinh dugc can cu vao gia tri Gamma, néu gia tri

¢ truong

Gamma > 0,5 thi duong tinh (1) va nguogc lai néu
nhé hon 0,5 thi am tinh (0). Tiép theo, can cu cac
trang thai (1 va 0) cua céac hoc sinh két hop voi
két qua diém kiém tra dé tinh cac gi tri a, b, ¢ va
d dya trén phuong phap ROC. Sau do, tinh do
nhay (Se), d6 dic hiéu (Sp), chi s6 Youden (J)
tuong Gmg voi cac diém kiém tra dé xac dinh
diém chudn cua bai kiém tra. Cudi cung, tinh
dién tich bén dudi duong cong ROC (AUC) dé
kiém tra d6 chinh xéac cta phuong phap. Két qua
& Hinh 3 cho thdy dugc diém chuan cho bai kiém
tra trong nghién ctru nay 1a 5,8, vi tai diém kiém
tra nay chi s Youden 1a 16n nhét (J = 0,7438).
Két qua cua dién tich bén dudi dudong cong ROC
(AUC = 0,9579) cho thay phwong phap nay ¢ do
chinh x&c cao.

B TGM_GRA_ROC — X
XAY DUNG DIEM CHUAN CHO BAI KIEM TRA DUA TREN SU KET HOP CUA T-GM(m,n), GRA VA PHUONG PHAP ROC
—— Bang ket qua du bao KOHT cua HS dua tren cac mo hinh (T-GM(m,n)) va tinh gia tii Gamma (GRA)—— Du lieu ROC Chi 50 Youden (J
WaHS  L10HKT L10HK2 L11HK1 L11HK2 L12HK1 GTDubao Mohinh ||| [DiemKT Trangthai Diem KT Se 1-5p J
$1 624144 633445 625703 608676 585424 558230 T-GM(21) 7.8000 1 14 [6.4 0.6882 0 0.6882 "
s2 504466 615082 60.6792 502124 576236  56.0389 T-GM(2,1) 7.2000 1 15 62 07634 0.0345 0729
s3 485648 502050 50.5368 507788  51.0220  51.2664T-GM(1,1) 6.6000 1 16 |6 0.7957 0.069 07267
sS4 525218 524313 537834 557433  57.8343  60.0098T-GM(21) 7.4000 1 17 5.8 0.8817 01379 0.7438
S5 446077 515043 515622 516200 516780 517380 T-GM(1,1) 5.8000 1 13 |56 0.9032 0.2069 0.6963
s6 485648 470571 428653  30.0470 355688  324004T-GM(11) 5.6000 0 19 |54 0.9677 02759 0.6919
s7 604359 627887  60.0917 57.5105 550402 526760 T-GM(1,1) 72000 1 |52 0.9892 03448 0.6444
s8 554806 562789  54.0548 519206 498705  47.9015T-GM(1,1) 6.6000 1 21 |5 0.9892 03793 0.6099 v
s9 306614 465296 452371 428344 405503  38.4050 T-GM(2,1) 52000 0
510 446077 347927 489060 552520  48.9244  348164T-GVM 58000 0 t
s11 643929 655022 640740 626771 613105  59.9738T-GM(1,1) 7.6000 1
512 268011 261262 250084 239385 220144 21.9341T-GM(1) 28000 0
S13 504466 554074 525640 403882  47.3000  44.8828 T-GM(11) 6.4000 1 03
s14 624144 557491 544065 530062 518175  50.5695T-GM(1,1) 66000 1
515 446077 395690 380161 407347 497096  68.2099 T-GM(2,1) 52000 1
S16 455852 468560  47.9280  49.0255  50.1472  512945T-GM(1,1) 6.2000 1 Z 06
s17 535111 511485 497522 471888  43.0912  37.1483T-GM(21) 48000 1 =
S18 526218 532604 500301 487017 465700  44.5333T-GM(11) 5.4000 1 £
s19 426202 431478 381200 336796 207558  26.2891T-GM(11) 42000 0 3 04
520 515325 549622 554855 560139  56.5472  57.0857 T-GM(1,1) 72000 1
521 634036 641415 635560 620777 624038 618351 T-GM(1,1) 76000 1 AUC =09579
S22 455852 488277  47.9340  47.0565 461952 453495 T-GM(1,1) 5.4000 1 0.2
523 426202 395744 389461 383279 377194 371206 T-GM(1,1) 48000 [}
524 504460  61.3767 612473 614191  60.9907  50.8625T-GM(1,1) 7.4000 1
525 505433 455507 455797 456087 456378  456688T-GM(11) ¥ 5.8000 1
£ b 7.6000 1k 02 04 06 08 1
1- Do dac hieu (1 - Sp)
Tong s0 HS— Tong so HK— Cronbach's Alpha : i}
r 122 ‘ r 5 ‘ ‘ 0.972 Nhap du Iieu‘ Xu ly du Iieu" Luu ket qua | Luu hinh anh| Thoat ‘
®TS. NGUYEN PHUOG HAI, PHONG QUAN LY KHOA HOC VA DAM BAO CHAT LUONG, TRUONG CAO DANG SU PHAM KIEN GIANG

Hinh 2. Giao dién d6 hoa ngudi ding ciia hdp cong cu MATLAB (TGM_GRA_ROC)
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Chi so Youden (J)

Diem KT Se 5 |
14 |6.4 0.6882 0 0.6882
15 (6.2 0.7634 0.0345 0.729
16 (6 0.7957 0.069 0.7267
17 5.8 0.8817 0.1379 0.7438
18 |56 0.9032 0.2069 0.6963
19 5.4 0.9677 0.2759 0.6919
20 (52 0.9892 0.3443 0.6444
21 15 0.9392 0.3793 0.6099

0.8}
',;,i 06
>
©
=
c
8 04
AUC = 0.9579
0.
v 0 0.2 0.4 06 038 1
1 - Do dac hieu (1 - Sp)

Hinh 3. Két qua xac dinh diém chuin cho bai kiém tra va dwong cong ROC

3.3. Thao luan

Duya vao bang két qua (Bang 3) co6 thé thiy
rang ba mé hinh dy bao (T-GM(1,1), T-GVM va
T-GM(2,1)) da duoc sir dung dé du bao két qua
hoc tap cua hoc sinh cho két qua twong ddi tét.
Két qua phan tich sai s6 (MAPE) duya trén céac
gia tri du bdo ctia cac moé hinh so véi cac gia tri
thuc t& déu nho hon 5% cho thiy dugc sy phu
hop ctia cac mé hinh du bao. Piém chuin cho bai
kiém tra trong nghién ctru nay 1a 5,8 cho thiy
mirc 6 cua dé kiém tra khong qua kho ddi voi

hoc sinh. Di¢n tich bén dudi duong cong ROC
bang 0,96 ciing cung cip thong tin cho thiy
phuong phap nay c6 do tin cdy cao co thé st
dung dé danh gia két qua hoc tap cia hoc sinh
(Hinh 3). Tir két qua nghién ctru ¢ trén cho thdy
phuong phap nay co thé ap dung cho cic mon
hoc khac dé nghién ctru x@y dyng dugc diém
chuan cho céc bai thi, bai kiém tra dung cho viéc
danh gia, phan loai hoc sinh ¢ cac trudng phd
thong, cling nhu sinh vién ¢ cac truong cao dang,
dai hoc.

Bang 3. Két qua du bao, gia tri Gamma va xac dinh trang thai dwong tinh va am tinh (mdt phin caa két qua)

Ma [ L10 | L10 | L11 | L11 | L12 | Gid tri | Mb hinh dw | MAPE | Gié tri | Trang
HS | HK1 | HK2 | HK1 | HK2 | HK1 | du bso béo (%) | Gamma | thai
s1 | 624 | 633|626 609|585 558 | T-GM(2,1) | 0,0164 | 0,8586 | 1
s2 | 594 | 615|607 | 592 | 576 | 560 | T-GM(2,1) | 02731 | 0,8459 | 1
s3 | 486 | 50,3 | 505 | 50,8 | 51,0 | 51,3 | T-GM(1,1) | 1,828 | 0,6720 | 1
S4 | 525|524 |538|557 578 600 | T-GM(2,1) | 0,2410 | 0,8044 | 1
S5 | 446 | 515 | 51,6 | 51,6 | 51,7 | 51,7 | T-GM(1,1) | 1,9120 | 0,6709 | 1
S6 | 48,6 | 47,1 | 429 [ 390 | 356 | 324 | T-GM(1,1) | 20371 | 03984 | ©
s7 | 604 | 628 | 601 | 575 | 550 | 527 | T-GM(1,1) | 1,6454 | 0,8027 | 1
S8 | 555 | 56,3 | 54,1 | 51,9 | 49,9 | 47,9 | T-GM(1,1) | 1,7824 | 0,6931 | 1
S9 | 397 | 465 | 452 | 428 | 406 | 384 | T-GM(2,1) | 0,3209 | 04553 | 0
S10 | 44,6 | 348 | 489 | 553 | 489 | 348 T-GVM | 2,1857 | 04783 | 0
S118 | 63,4 | 650 | 654 | 659 | 66,4 | 668 | T-GM(1,1) | 0,3700 | 0,9930 | 1
S119 | 58,5 | 52,5 | 557 | 56,9 | 54,0 | 436 | T-GM(2,1) | 2,2436 | 0,6849 | 1
S120 | 59,4 | 59,8 | 61,0 | 62,2 | 634 | 647 | T-GM(1,1) | 0,5150 | 0,9426 | 1
S121 | 32,7 | 32,4 | 326 [ 32,9 [ 332 | 335 | T-GM(1,1) | 1,8534 | 02377 | ©
s122 | 57,5 | 61,0 | 60,3 | 596 | 589 | 58,1 | T-GM(1,1) | 0,5501 | 0,8638 | 1
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4. Két luin

Bai viét nay s& 1a mot tai liéu tham khao rat
hiru ich cho cac nha gido duc va nhitng ai quan
tam dén viéc nghién ctu, tim kiém mot phuong
phép dé xdy dung diém chuin cho dé thi, dé
kiém tra, dong thoi gbp phan nang cao k¥ ning
ciia ngudi day trong viée danh gia két qua hoc
tap cua hoc sinh, sinh vién dap Gmg yéu cau doi
moi can ban, toan dién giao duc va dao tao.

Nghién cu nay da thiét ké hop cong cu
MATLAB dé xay dung diém chuéan cho bai kiém
tra, bai thi dua trén sy két hop ctia T-GM(m,n),
GRA va phuong phiap ROC. Hop cong cu
MATLAB nay c6 nhiéu wu diém nhu d& dang st

dung, tiét kiém thoi gian, tinh toan chinh xac,
hién thi két qua va hinh anh mot cach truc quan
sinh dong.

Tir nhitng két qua nghién ciru cho thiy day
1a phuong phap c6 thé gbp phan ning cao chat
luong gido dyc va dao tao ¢ cac truong dai hoc,
cao dang va cic truong phd thong trong bdi canh
ddi moi can ban va toan dién gidao duc va dao
tao, dong thdi nghién ctu ciing cho thdy co thé
ap dung phuong phap nay dé danh gia, phan loai
va du bao két qua hoc tap cua hoc sinh ¢ cac
truong phd thong, cling nhu sinh vién & céc
truong cao dang, dai hoc./.

Tai li€éu tham khao
[1]. Nguyén Phudc Hai (2016), “Sir dung bang GSP va phuong phap ROC dé phan tich cau hoi
va danh gia két qua hoc tap cua sinh vién”, Tap chi Khoa hoc Giao duc, Vién Khoa hoc Gido duc Viét

Nam, (S6 134 (11)), tr. 32-37.

[2]. Nguyén Phuéc Hai (2017), “Sir dung bang GSP va phuong phap ROC dé phan tich cau hoi
va lya chon cau hoi trac nghiém khach quan”, Tagp chi Khoa hoc Pai hoc Pong Thép, (So 24),

tr. 11-17.

[3]. Nguyén Phudc Hai, Du Théng Nhit (2014), “Danh gia két qua xép hang va du béo két qua
hoc tap cua hoc sinh dya trén phan tich quan hé xdm va md hinh xdm”, Tap chi khoa hoc Truong Dai

hoc Can Tho, (Sb 32), tr. 43-50.

[4]. Nguyén Phudc Hai, Du Thong Nhét (2015), “Phan tich va lya chon cau hoi tric nghiém
khach quan dya trén bang S-P, phan tich quan hé xdm va duong cong ROC”, Tap chi Khoa hoc Dai
hoc Su pham Thanh pho Ho Chi Minh, (S6 6 (72)), tr. 163-173.

[5]. Nguyén Phuéc Hai, Sheu, T. W., & Nagai, M. (2015), “Du bao két qua hoc tap cua hoc sinh
dua trén su ket hop phuong phép gan ding Taylor va cidc md hinh xdam”, Tap chi Khoa hoc Dai hoc
Quoc gia Ha Ngi: Nghién cizu Gido duc, (So 31 (2)), tr. 70-83.

[6]. Nguyen, P. H., Nguyen, P. T., Ho, C. P., Trinh, T. K. B., & Nagai, M. (2017), “The
Prediction of the Admission Teacher’s Number in Taiwan by using T-GM(1,n) and T-GM(2,n)
Method”, Journal of Grey System, 20 (3), p. 139-150.

[7]. Nguyen, P. H., Sheu, T. W., Nguyen, P. T., Pham, D H., & Nagai, M. (2014), “Taylor
Approximation Method in Grey System Theory and Its Application to Predict the Number of
Teachers and Students for Admission”, International Journal of Innovation and Scientific Research,

10 (2), p. 353-363.

[8]. Sheu, T. W., Nguyen, P. H., Nguyen, P. T., Pham, D. H., Tsai, C. P., & Nagai, M. (2014),
“The Analysis of Misconceptions Based on S-P Chart, Grey Relational Analysis, and Receiver
Operating Characteristic”, International Journal of Kansei Information, 5 (1), p. 1-12.

[9]. Sheu, T. W., Nguyen, P. H., Nguyen, P. T., Pham, D. H., Tsai, C. P., & Nagai, M. (2014),
“Using GM(2,1) and T-GM(2,1) to predict the number of students for admission”, Journal of
Information and Computational Science, 11 (17), p. 6085-6096.

[10]. Sheu, T. W., Nguyen, P. H., Nguyen, P. T., Pham, D. H., Tsai, C. P., & Nagai, M. (2014),
“Using Taylor Approximation Method to Improve the Predicted Accuracy of GM(1,1), GVM, and
GM(2,1)”, International Journal of Applied Mathematics and Statistics, 52 (5), p. 41-54.

16



TRUONG DAI HOC DONG THAP Tap chi Khoa hoc s& 35 (12-2018)

BUILDING THE STANDARD TEST SCORE BASED ON THE COMBINATION OF
T-GM(m,n), GRA AND ROC METHOD

Summary
This study aimed to propose building the standard test score based on the combination of
T-GM(m,n), GRA and ROC method. In addition, MATLAB software was used to design a MATLAB
toolbox for this method. The obtained results showed that it not only helps build the standard test
score, but also provide educators with an effective method for assessing, classifying and predicting
student learning outcomes.
Keywords: Standard score, learning outcomes, GRA, ROC, T-GM(m,n).
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