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ABSTRACT

This article presents the results of study evaluating the rating results and
predicting students’ outcomes based on Grey Relational Analysis (GRA) and
Grey Model (1, 1) (GM(1,1)). The findings show that the combination of
GRA and GM(1,1) not only can assess the rating results in Biology of 30
Jjunior high school students but also help to determine students with stable
learning outcomes and can select students with potentials for learning. In
addition, the comparison results between GRA and GM(1,1) with the
method of assessment of students’ outcomes based on average score also
find that GRA and GM(1,1) can improve the traditional method of
evaluating academic performances of students. They provide teachers an
effective method for evaluating, classifying and predicting students’
outcomes.

TOM TAT

Bai viét ndy trinh bay két qua nghién ciru danh gid két qua xép hang va duw
bdo két qua hoc tdp (KQHT) ciia hoc sinh (HS) diwa trén phan tich quan hé
xdam (Grey Relational Analysis, GRA) va mé hinh xam (Grey Model (1, 1),
GM(1,1)). Két qua cho thay s két hop GRA va GM(1,1) khong chi co thé
danh gia két qua xép hang trong hoc tdp mén Sinh hoc cua 30 HS trung hoc
co so (THCS) ma con giip xac dinh HS c6 KQHT 6 on dinh va chon ra HS ¢6
tiém ndng trong hoc tdp. Bén canh d6, két qua so sanh gita GRA va
GM(1,1) véi phwong phap danh gia¢ KQHT ciia HS dwa trén diém trung binh
ciing cho thdy GRA va GM(1,1) cé thé cdi thién phwong phdp truyén thong
trong viéc danh gia KQHT ciia HS. Chiing cung cdp cho gido vién (GV) mét
phirong phap hiéu qua dé danh gid, phan logi va dir bao KQHT ciia HS.

1 GIOI THIEU

Qua trinh giang day hoc sinh (HS) trong nha

di twong 1a chinh xéc. HS khi dugc danh gia va
ket qua d6 dugc chap nhén s€ gop phan gitip ho cé

truong trung hoc co s¢ (THCS) thuong c6 nhicu
gido vién (GV) tham gia nhung dé xac dinh chét
lwong cia qua trinh 4y thi viéc danh gia két qua
hoc tap (KQHT) cia HS c6 vai trd hét stc quan
trong. Mot trong nhimg yéu ciu quan trong cua
viéc danh gia KQHT cua HS 1a phai khach quan,
trung thuc dé thong tin phan anh véi GV vé mot
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¥ chi vuon Ién trong hoc tap. Hién nay, viéc danh
gia KQHT cua HS thong qua kiém tra thuong
xuyén két hop v6i kiém tra dinh ky trong d6 kiém
tra hoc ky van 1a hinh thic chii yéu va quan trong
nhat (B6 Gido duc va bao tao, 2011). Trong bai
viét nay, GRA va GM(L,1) da dugc su dung dé
danh gia két qua xép hang va du bao KQHT mén
Sinh hoc cua 30 HS.
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Niam 1982, Deng di dé xuit Iy thuyét hé thong
xam (Grey System Theory) trong d6 GRA 1a mot
trong nhitng cong cy toan hoc dugc st dung rat
hiéu qua (Deng, 1989). Chirc ning cia nd la dé
tinh toan cac dir li¢u roi rac va dinh lugng cac nhan
t6 thong qua sap xép trinh tu dé giai quyét cac moi
lién hé phirc tap giita cac nhan t6. GRA da dugc ap
dung ph?m 16n 1a dé lya chon, danh gia thyc hién
du 4n, danh gia thanh qua va hi¢u qua cta cac nhan
t6 (Liang va ctv., 2011; Sheu va ctv., 2013a). Nam
2004, Nagai va Yamaguchi da cai tién cong thirc
va ching minh dya trén Iy thuyét co ban vé khoang
cach Minkowski dé tinh mtc do quan hé xam
(Nagai va Yamaguchi, 2004). Trong nhitng nam
gan diy, GRA da duogc sur dung trong rat nhiéu linh
vuc, dac biét 1a trong linh vuc gido duc (Sheu va
ctv., 2013b; Sheu va ctv., 2014). M6 hinh du bao
trong ly thuyét hé théng xam dugc st dung
thong dung nhat d6 1a GM(I, 1). M6 hinh nay c6
nhirng dic diém sau day: chi cin c6 it nhét 4 sé
liéu lién tuc, qua trinh tinh todn don gian, cé
thé du bdo ngin han hodc dai han va c6 do
chinh xac twong d6i cao. GM(1,1) di dugc tng
dung du bao nhiéu vé linh vuc nang lugng va
moi truong (Guan va Yang, 2012; Yang, 1993;
Zhang va ctv., 2012).

Ly thuyét hé théng xam nghién ctru hé thong
thong tin khong chic chan véi dit liéu co ¢& mau
nho va khong day da. Néu hé thong thong tin 1a
hoan toan duoc biét thi duoc goi 1a hé théng mau
trang, trong khi d6 néu h¢ thong thong tin 1a khong
rd, nd dugce goi la h¢ théng mau den. Mot hé théng
v6i mot phan thong tin duge biét dén va mot phan
thong tin khong rd duoc goi la hé théng mau xam
(Deng, 1989). Ly thuyet nay khic phuc duoc
nhing khiém khuyét vén c6 cua cac phuong phap
truyén thng 1a duogc tinh toan v6i ¢& miu khong
can du 16n, chi yéu cAu mot sb luong han ché cua
dir liu roi rac dé danh gia mot hé thong thong tin
khong day du (Nagai va Yamaguchi, 2004). Hién
nay, 1y thuyét hé thong x4m noi chung va GRA,
GM(1,1) néi riéng van chua duoc sir dung phd bién
& Viét Nam, dic biét 1a dung dé danh gia két qua
xép hang va dy bao trong hoc tap ctia HS.

Trong bai viét nay, ngudi nghién ctru st dung
GRA va GM(1,1) & danh gia két qua xép hang
trong hoc tap va du bao KQHT cua HS. Su Kkét hop
hai cach danh gia nay nham muc dich cai thién
phuong phap truyen thong trong viéc danh gia
chuin xac két qua xép hang trong hoc tap cua HS.
Két qua nghién ctru s& cung cap cho gido vién, cac
nha quan 1y gido duc mot phuong phap hiéu qua dé
danh gia, phan loai HS dya trén KQHT, du bao
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KQHT nhémﬂ xac dinh dugc HS cé KQHT on dinl}
hodc khong on dinh qua d6 kip thoi boi dudng dé
cai thién thanh tich hoc tép.

2 PHUONG PHAP NGHIEN CUU
2.1 Piém Z (Z score) va diém 7 (T score)

Vi phan bd tin sudt cua ning lyc thuong cé
dang chudn nén phén bé tan sudt diém cua HS (néu
diém phan anh dung ning lyc) ciing thuong theo
dang chuén (Lam Quang Thiép, 2011a; Tran Thi
Tuyét Oanh, 2009). Mot trong cac diém tiéu chuan
quan trong 1a diém tng v6i mot phan bd chuan dic
biét c6 gia tri trung binh dugc dat tai 0 va do léch
tiéu chuan duoc chon bé“mg 1. Diém tiéu chuan dic
biét nay duoc goi tén la diém Z (Duong Thiéu
Téng, 2005; Lam Quang Thiép 2012). Thang diém
Z dugc tinh dya trén cong thuc:

X-X

oz

7=

(1)

Trong d6 X 1a mdt diém tho cia HS; X 1a diém
thé trung binh va o 13 o 1éch tiéu chudn.

Diém Z rit thich hop trong nghién ctru dé
so sanh cac bo diém thd thu dugc tir KQHT cua
HS. Tuy nhién, viéc sir dung diém Z trong thuc té
khong thuan 1oi vi nd co gia tri &m va cac khoang
nguyén qua rong, nén dé biéu dién cac diém cu thé
phai dung cac sb thap phan (Lam Quang Thiép,
2011b). Do d6, nghién ctru nay da su dung thang
diém 7 & tinh va diém 7 duoc tinh dya trén
cong thue:

T=10Z+50

2.2 Phan tich quan hé xam (GRA)

GRA duoc tinh toan theo 3 cach: cach 1 dua
trén gia tri 16n nhit (Lager-the-Better), cach 2 dua
trén gia tri nho nhat (Smaller-the-Better) va cach 3
dua trén gia tri tuy theo muc dich (Nominal-the-
Better) lam vector tham khdo x, (Yamaguchi va

2)

ctv., 2005; Yamaguchi va ctv., 2007). Trong nghién
ctru chi st dung cach tinh dya trén gia tri 16n nhat
lam vector tham khdo, tinh toan cu thé gom cac
budc sau:

Budc 1: Thiét lap dit liéu phan tich

Dua trén dit liéu ban du dé thiét lap vector x,,
vector x, la gia tri 16n nhat & mdi cot va x, 1a s6
lidu timg hang dya trén sb liéu ban dau dé so sanh
Vol x, .



Tap chi Khoa hoc Truong Pai hoc Can Tho

X, :(xo(l)axo(z)""’xo(k)""’xo(m)) (3)

X = (x5, (0, x,(2),--+, x,(k), -+, x, (m))
X, = (xz (1)5 X, (2),"',)62 (k)a"'axz (m))

X, =0 (1, x,(2), -+, x,(k), -+, x, (m)) “4)

x, = (x, (1, x,(2),-+, x, (k), -+, x, (m))

i=1,2,,n
Budc 2: Tinh muc d§ quan h¢ xam

Sau khi da thiét 1ap duogc dir liéu phéan tich thi
tién hanh tinh toan mirc do quan hé xam. Cong
thirc tinh mirc d¢ quan hé xam da dugc dua trén ly
luan co ban vé khoang cach Minkowski. Muc d¢
quan hé xam dugc ky hiéu 1a Gamma va gia tri
Gamma nam trong khoang tir 0 dén 1. Gia tri
Gamma duoc tinh dwa trén gia tri 1on nhat lam
vector tham khao cu thé nhu sau:

—-A,
—m 0 12,0 (5)

max min

Yo = 7%, (k). x, (k) =

D1 >

Trong do, KO,» la khoang cach sai sb tuyét ddi

gilta X; voi x,, cu thé tinh nhu sau:

Ay =l =x ], = QG (D =xGN” (6)
j=1
Zmax va me tuong g 1a gia tri 16n nhat va
gi4 tri nho nhat cua ZOi , trong bai bao nay nguoi
nghién ctru di st dung p=2 dé tinh gia tri
Gamma cuia tung HS.
2.3 M5 hinh xdm (GM(1,1))
GM(1,1) duogc tinh toan dya trén phuong trinh

vi phan sau day:

©
dx +ax" =b 7

Trong d6, a va b 1a cac hé sé (Wen va Chang,
2005).

D sir dung GM(1,1) dat hiéu qua truée hét can
phai kiém tra dir liéu ban dau dya theo cong thirc
sau:

k-

k) = k=23,n. 8
() x(o)(k) b 9~ 7” ()
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Néu tit ca cac gia tri A(k) déu nam trong
_z 2
khoang gia tri 0¥ (k)=|e ™, e™ |thi c6 thé
st dung t6t GM(1,1). GM(1,1) duoc tinh toan cu
thé nhu sau:
Dt liéu ban dau la mot diy sb
¥ = (x“” 0, x” (2),++,x (n)), trong d6 n>4.

Trong nghién ctru nay, x 1a KQHT cta HS trong
ba nam hoc va n=6 tuwong Ung vd&i sau hoc ky
hoc tap.

Budc 1: St dung phuong phap cong tich liiy:
1 2 n
x" = (Zx“” GHIGRE I (k)) ©)
k=1 k=1 k=1

=(x @ x" () +x" (@), X D+ + 1 () (10)

=(x",x" @), x" () (1)
Buwoc 2: Xay dung phuong trinh cuia GM(1,1)
XV (k) +az(k)y=b; k=2,3,,n (12)
Trong d6

z2P(k)=0.5x" (k) +0.5x(k-1), k=2. (13)

H¢ s6 a va b cia GM(1,1) dugc tinh toan dya
trén phuong phap binh phuong toi thiéu, cu thé
nhu sau:

a- m —(B'B)"'By (14)
Trong do,
-z2"(2) 1 (2
po| 7O (15)
—z“.)(n) 1 x”(n)

Bude 3: Thiét 1ap phuong trinh dé tinh cac gia
tri du bao

PV (k+1) = (x‘o’(l)—é)ef”k +£, k=0,1,2,---,n,--- (16)
a a

Sau d6 tinh dugc cac gia tri du bao cua
GM(1,1)

U+ =" Uk +D) -2 (k). (17)

Trong d6 (1) = x(1).



Tap chi Khoa hoc Truong Pai hoc Can Tho

2.4 Phan tich sai s6

Trong nghién ctru nay da st dung phén tram sai
sO tuyét d6i trung binh (Mean Absolute Percentage
Error, MAPE) dé phén tich sai s6 dua trén gia tri dy
bao cia GM(1,1) so véi gia tri thuc té dé kiém tra
su phu hgp ciia m6 hinh dy béo.

1 n
MAPE ==Y

N =2

x(o) (k) _ )’6(0) (k)

x (k)

x100% (18)

Cin ctr mot s6 nghién ciru vé viée str dung phan
tram sai s tuyét dbi trung binh cho thdy néu
MAPE < 10% thi s6 liéu dat yéu cau tuong ddi tot
khi sit dung mé hinh dy bao (Ken va ctv., 2010;
Wen va Chang, 2005).

3 KET QUA VA THAO LUAN
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Dit liéu trong nghién ctu nay dwoc lay tir
truong THCS Long Thanh 3, huyén Gidng Riéng,
tinh Kién Giang. Dit liéu 1a KQHT mon Sinh hoc
ctia 30 HS trong bén nam hoc tuwong tng véi tam
hoc ky hoc tap tir 16p 6 dén 16p 9 (Dit liéu duoc
trinh bay & Bang 1). Trong bai viét nay, nguoi
nghién ctru sit dung KQHT cua ba ndm hoc tir 16p
6 dén 16p 8 dé danh gia két qua xép hang trong hoc
tap cua HS dua trén GRA va si dung GM(1,1) dé
du bdo KQHT mo6n Sinh hoc cho HK1 va HK2 cua
16p 9, sau d6 so sanh véi két qua thuc t& dé kiém
tra @0 chinh xac ciia md hinh du bao. Trudc khi
tién hanh danh gi4, nguoi nghién ciru da kiém tra
do tin cay cua dit liéu théng qua viéc kiém dinh hé
s6 Cronbach’s Alpha. Hé s6 Cronbach’s Alpha cua
dir liéu trong nghién ctru nay 14 0,982, didu nay cho
thay dir liéu c6 do tin cay cao.

Bang 1: Két qua hoc tip mén Sinh hoc va diém trung binh (PTB) ciia ba ndm hoc

- Lép 6 Lép 7 Lép 8 Lép 9
Ma HS HKI __HK2 _HKI __HK2 HK1I_HK2 P/ hki HK2
S1 9,1 9,0 9,8 9.4 8,8 96 928 88 90
s2 3,5 3,7 45 5,0 4.8 50 442 60 65
s3 8,3 9,5 9,6 9,6 89 94 922 95 89
s4 5,0 5.2 55 5,8 60 61 560 62 64
S5 7,5 73 8,1 8,2 8,3 93 812 94 95
S6 7,6 8,1 8,0 7,5 7.8 83 788 85 79
S7 9,1 7,6 9,5 7,9 74 84 832 93 9,1
S8 5,0 5,5 6,0 6,1 6,3 65 590 68 73
59 4,0 4.6 5,0 5,5 50 61 518 74 79
S10 7,5 7,9 8,5 8,8 9,1 93 852 94 94
s11 44 4.6 5,6 5,8 60 63 545 65 67
S12 5,0 54 6,8 7,0 74 78 657 89 85
s13 3.8 3,6 4,0 3,8 40 45 395 50 55
S14 4,1 42 5,0 5.2 5.2 54 485 64 64
s15 6,4 6,5 6,3 6,7 70 73 670 74 76
s16 94 94 9,4 9,1 9,3 95 935 96 96
S17 6,0 5,8 6,1 6,3 5,5 50 578 52 54
S18 8,1 8,4 7.8 8,1 7,5 73 787 83 85
S19 9,9 93 9,9 9,8 91 10,0 9,67 10,0 10,0
520 7,9 7,6 8,5 8,3 7,6 85 807 85 85
s21 74 6,8 6,4 6,0 5.8 56 633 53 5,1
522 8,6 6,6 7,6 8,1 76 74 7,65 80 58
523 6,8 6,5 6,4 6,3 60 56 627 60 58
524 4.9 53 5,6 6,0 6,5 68 58 70 74
$25 75 78 8,9 8,3 8,6 88 832 90 9,1
526 9,8 9,0 9,9 9,5 9,8 93 955 96 89
§27 53 5,6 6,1 6,5 70 75 633 713 15
528 6,3 6,8 73 7,6 7.8 84 7137 91 94
529 6,0 6,0 6,5 6,9 70 73 662 83 81
530 5,0 5,5 6,4 6,8 69 71 628 70 75
Trung binh 6,64 6,64 717 720 7,16 7,45 7,79 7,77
D lgch chudn 1,92 1,73 1,74 154 144 159 1,50 1,42
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Trong subt qua trinh hoc ctia HS, ndi dung hoc
tdp 0 cac nam hoc la khac nhau va GV giang day
ciing c6 thé khac nhau din dén thang diém chuin &
mdi hoc ky s& khac nhau. Do d6 trudc khi tién
hanh phan tich, sé liéu dugc chudn hoéa dua trén
thang diém 7, mot trong cac thang diém duoc sir
dung nhiéu trong phuong phap théng ké hién nay.
Trong nghién ciru nay, thang diém 7 da duoc sir
dung dé tinh KQHT cua HS. Két qua tinh toan
diém T dya theo cong thic (1) va (2) duoc trinh
bay ¢ Bang 2.
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3.1 Panh gia KQHT dua trén GRA

Trong nghién ctru nay vector x, 1a cic diém
s6 16n nhat twong tmg v6i diém s6 ciia mdi hoc
ky hoc tip modén Sinh hoc cua 30 HS
x, = (66,95; 66,54; 65,70; 66,93; 68,25; 66,07) va x, 1a
KQHT mén Sinh hoc cua ting HS trong sau hoc
ky hoc tap da chuan hoa vé thang diém 7. Sau khi
thiét 1ap duogc dir liéu phan tich thi tién hanh tinh
gia tri Gamma cua ting HS dua trén mirc d§ quan
h¢ xam dya theo cong thire (5) va (6) da dugc trinh
bay ¢ trén. K&t qua xeép hang trong hoc tap ciia HS
dua trén GRA dugc trinh bay ¢ Bang 4.

Bang 2: Piém T va két qua phén tich dua trén GRA va GM(1,1)

Ma Lép 6 Lép 7 Lép8  Lép9 GRA GM(,1) Sai b
HS HK1 HK2 HK1 HK2 HK1 HK2 HK1 HK2 Gamma Dwbio MAPE(%)
S1 62,79 63,65 65,12 64,33 61,33 63,55 56,76 58,62 0,95 62,02 3,00
§2 33,68 33,04 34,68 35,71 33,64 34,60 38,03 41,05 0,09 35,17 4,20
§3 58,63 66,54 6398 65,63 62,02 62,29 61,44 57,92 0,92 60,03 1,39
S4 41,48 41,70 40,43 40,92 41,95 41,52 39,37 40,35 0,31 41,78 1,88
S5 54,47 53,83 55,36 56,53 57,87 61,66 60,77 62,14 0,75 64,79 1,57
§6 5499 5845 54,79 5197 54,41 5537 54,75 50,89 0,71 52,37 2,54
§7 62,779 5556 63,40 54,57 51,64 56,00 60,10 59,33 0,75 52,03 6,50
S8 41,48 4343 4330 42,87 44,03 44,04 4338 46,67 0,36 44,32 1,25
§9 36,28 38,24 37,56 3896 41,26 41,52 47,39 50,89 0,23 43,84 3,93
S10 54,47 57,30 57,66 6043 63,40 61,66 60,77 61,44 0,82 66,08 2,66
S11 38,36 38,24 41,00 40,92 41,95 42,78 41,37 4245 0,28 45,14 2,24
S12 41,48 42,86 47,89 48,72 51,64 5222 5742 55,11 0,48 58,26 2,39
S13 3524 32,46 31,81 2791 28,11 31,45 31,34 34,02 0,00 28,05 6,70
S14 36,80 35,92 37,56 37,01 36,41 37,12 40,70 40,35 0,17 37,30 2,81
S15 48,75 49,21 45,02 46,77 48,87 49,08 47,39 48,78 0,50 49,27 2,33
S16 6435 6596 62,83 62,38 64,79 62,92 62,11 62,84 0,97 62,13 1,32
S17 46,67 45,17 43,87 44,17 38,49 34,60 32,68 33,32 0,32 32,01 2,96
S18 57,59 60,19 53,64 55,88 52,33 49,08 53,41 55,11 0,69 45,48 5,13
S19 66,95 6538 65,70 66,93 63,40 66,07 64,78 65,65 1,00 65,13 1,07
8§20 56,55 55,56 57,66 57,18 53,02 56,63 54,775 55,11 0,74 55,02 1,80
$21 53,95 50,94 45,60 42,22 40,56 38,38 33,35 31,21 0,40 32,67 2,37
8§22 60,19 49,79 52,49 55,88 53,02 49,71 51,40 36,13 0,65 52,32 8,14
8§23 50,83 49,21 45,60 44,17 41,95 3838 38,03 36,13 0,40 34,72 1,66
§24 40,96 42,28 41,00 42,22 4541 4593 44,72 47,38 0,35 48,34 2,24
8§25 54,47 56,72 59,96 57,18 59,94 58,52 58,09 59,33 0,79 59,90 1,70
8§26 66,43 63,65 65,70 64,98 6825 61,66 62,11 57,92 0,99 64,29 3,53
8§27 43,03 44,01 43,87 45,47 48,87 50,34 46,72 48,08 0,44 54,13 4,00
8§28 48,23 50,94 50,77 52,62 54,41 56,00 58,76 61,44 0,62 58,74 1,39
8§29 46,67 46,32 46,17 48,07 48,87 49,08 53,41 52,30 0,49 51,08 1,56
S30 41,48 43,43 45,60 47,42 48,18 47,82 44,72 48,08 0,43 51,16 3,22

3.2 DPanh gia KQHT dua trén GM(1,1) c6 moi lién hé twong quan. Dé x4c dinh chinh xac

Phan tich hdi quy tuyén tinh c6 1& 13 mot trong
nhitng phuong phap phan tich sb liéu thong dung
nhét trong thong ké hoc (Nguyén Vian Tuan, 2007).
Quan sat qua sb liéu thanh qua hoc tap ciia HS tir
Béng 2 c6 thé thay diém s ¢ cac hoc ky khac nhau
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didu nay, nguoi nghién ctru da st dung phin mém
SPSS dé kiém dinh hé sb twong quan. Két qua
kiém dinh hé sb tuong quan Pearson dugc trinh bay
& Bang 3. Can ctr két qua & Bang 3 cho thdy diém
s6 & sau hoc ky khac nhau cé mbi lién hé tuong
quan va c6 y nghia vé mit théng ké.
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Bang 3: Két qua kiém dinh h¢ s6 twong quan Pearson

Lop (Hoc ky) 1 2 3 4 5 .
1. Lép 6 (HK1) -

2. Lép 6 (HK2) ?6?50*; -

3. Lép 7 (HK1) ?6?30*; ?6,905; -

4. Lép 7 (HK2) ?0930) ?oggo) ?09070) j

5. Lép 8 (HK1) ?08020) (00830) ?09030) (009060> ]

6. Lop 8 (HK2) ?6,75;0) ?6?050) ?5,9010) ?5,930) ?5,9()70)

**: Tyrong quan cé ¥ nghia ¢ mirc 0,01 (kiém dinh 2 dudi)

_ Sau khi kiém dinh h¢ s6 tuong quan, dit ligu
tiép tuc dugc kiém tra dua trén cong thie (8) dé
xem c6 phu hop véi GM(1,1) hay khong. Két qua
kiém tra cho thdy tit ca cac gia tri A(k) déu nam
trong khoang gia tri o (k)= (0, 75; 1,33) . Nhu
vay, dir liéu thoa man cac diéu kién cua GM(1,1).

Tiép theo GM(1,1) dugc st dung dé tinh toan
va du bao KQHT cho tung HS ¢ hai hoc ky tiep
theo. Vi du HS ¢6 ma s6 S1 duoc tinh nhu sau:

Dit liéu ban ddu ciia HS c6 ma sb SI 1

=(62,79; 63,65; 65,12; 64,33; 61,33; 63,55), trong do
n=6. Su dung cong thuc (9), (10), va (11) tinh
duoc x" =(62,79;126,44;191,56; 255,89; 317,22; 380,77)

cong thac (13) tinh duogc
= (94,61;159,00; 223,73; 286,56; 349,00) . Sau d6
st dung cong thuc (14) va (15) tinh hé sdbavab (a
=0,0063 va b = 64,9947). Sau khi tinh dugc a va b
thi thay vao cong thitc (16) va (17) s€ tinh dugc céac
gia tri du bao cia GM(1,1).

va

17 =(62,79; 64,40, 64, 00; 63,59; 63,20; 62,80; 62, 41; 62,02) .

Tir két qua 2 co thé thiy dugc KQHT cua HS c6
mi s6 S1 dugc du bao cho hai hoc ky tiép theo 1a
62,41 va 62,02. St dung KQHT du béo so sanh vai
KQHT thyc té dé phan tich sai s6 cho GM(1,1) tir
cong thire (18), két qua MAPE = 3,00%, diéu nay
cho thay dir liéu dat yéu cau twong dbi tot khi sir
dung GM(1,1).

Twr cach tinh toan nhu trén, GM(1,1) dugc st
dung dé tinh toan va du bao KQHT mén Sinh hoc
cua 30 HS. KQHT du bao cho HK2 cua 16p 9 va
két qua phan tich sai s6 da duoc trinh bay ¢ Bang
2. Theo két qua & Bang 2 cho thiy két qua phan
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tich sai s6 (MAPE%) ciia 30 HS déu nho hon
8,15% diéu nay chung to dir liéu dat yéu cau tuong
doi tot khi sir dung mé hinh du bao GM(1,1).

Bang 4 trinh bay két qua xép hang trong hoc
tap cua 30 HS sau khi da tinh toan dya trén DTB,
GRA va GM(1,1). Két qua cho thay khi so sanh két
qua cua BPTB vdi GRA, mot sb tht tu xép hang c6
su thay d6i d6i v6i cac HS co mi sé §7, S5, S21,
8§27, 830, $23. Cac HS c6 ma sb S25 va S7; S21 va
S§27 ¢c6 DTB béng nhau, néu st dung DTB thi
khong thé phan biét thir hang cua cac HS nay. Tuy
nhién, khi sir dung GRA dé phan tich, thir hang cua
cac HS nay dugc phan biét rat rd rang. Diéu nay
cho thay khi phan tich mirc d6 quan hé xam va tinh
toan khoang cach tuyét db6i trong khong gian tir cac
diém s6 ciia HS so v6i cac diém s 16n nhat dyua
trén 1y thuyét khoang cach Minkowski cé thé xac
dinh chinh xac vi tri th hang ciia HS thong qua
KQHT. Dua trén két qua ciia GM(1,1) c6 thé thay
dugc co sai khac vé thir hang cta HS so véi cach
tinh PTB va GRA, mac khac thong qua mo6 hinh
du bao nay co thé xac dinh duoc cac HS c6 tiém
nang trong hoc tp thdong qua mdt qua trinh hoc
tap. Néu sir dung 25% ctia nhom bén trén (thtr hang
tir 1 dén 8) va nhom bén dudi (thir hang tir 23 dén
30) dé danh gia KQHT cua HS, két qua cho thiy
cac HS v6i ma s6 S19, 826, 16, S1, 3, va 825 ¢6
KQHT 6n dinh; cac HS ¢6 ma s6 S10 va S5 c6 tiém
nang trong hoc tép, boi vi khi st dung GM(1,1) dé
du bao thi HS ¢6 ma s6 S10 va S5 dugc xép tuong
g & thtr hang 1 va 3, trong khi sir dung GRA dé
danh gia thi hai HS nay duoc xép tuong tng & thu
hang 6 va 8; dong thoi ciing xac dinh duoc cac HS
¢6 KQHT chua tot va khong 6n dinh 1a cac HS ¢
mi sb 523, 521 va S17.
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M3 HS PTB  MiHS GRA \iaws GM(LD — pp i hang
Gamma Du bao
519 9,6667 519 1,0000 510 66,0847 1
526 9,5500 526 0,9920 S19 65,1282 2
516 9,3500 S16 0,9682 S5 64,7935 3
S1 9,2833 S1 0,9474 526 64,2915 4
53 9,2167 53 0,9238 516 62,1326 5
510 8,5167 S10 0,8207 S1 62,0175 6
S25 8,3167 825 0,7876 S3 60,0259 7
S7 8,3167 S5 0,7490 S$25 59,9009 8
S5 8,1167 S7 0,7458 S28 58,7391 9
520 8,0667 520 0,7375 S12 58,2575 10
S6 7,8833 S6 0,7054 S20 55,0162 11
S18 7,8667 S18 0,6892 827 54,1285 12
522 7,6500 522 0,6542 S6 52,3654 13
528 7,3667 528 0,6208 522 52,3190 14
515 6,7000 S15 0,5008 S7 52,0326 15
529 6,6167 529 0,4889 530 51,1604 16
512 6,5667 512 0,4756 529 51,0812 17
521 6,3333 527 0,4374 S15 49,2688 18
527 6,3333 530 0,4300 S24 48,3390 19
530 6,2833 523 0,4029 S18 45,4815 20
523 6,2667 S$21 0,4007 S11 45,1391 21
S8 5,9000 S8 0,3601 S8 44,3198 22
524 5,8500 S24 0,3521 S9 43,8385 23
517 5,7833 517 0,3190 S4 41,7759 24
54 5,6000 S4 0,3056 S14 37,3037 25
S11 5,4500 S11 0,2803 S2 35,1700 26
S9 5,1833 S9 0,2338 523 34,7170 27
S14 4,8500 S14 0,1706 521 32,6679 28
S2 4,4167 S2 0,0938 S17 32,0101 29
513 3,9500 S13 0,0000 S13 28,0492 30
4 KET LUAN Nghién ctru nay da st dung GRA va GM(1,1)

Tir két qua nghién ctru va thao luan & trén cho
thiy GRA va GM(1,1) khong chi c6 thé cai thién
phuong phap truyen thong trong viéc danh gia mot
cach chuin xéac két qua x€p hang trong hoc tép cua
HS ma con cung cap cho GV va cic nha quan ly
gido duc mot phuong phép hiéu qua dé danh gia va
phén loai HS dya trén KQHT. Hon nita, GM(1,1)
con du bao dugc KQHT & cac hoc ky tiép theo
nham xéac dinh dugc HS c6 thanh tich hoc tap 6n
dinh hodc khong 6n dinh dé tir d6 c6 thé giup GV
kip thoi bdi dudng thuong xuyén nham cai thién
thanh tich hoc tap cia HS.

GRA va GM(1,1) con la phuong tién danh gia
dé GV co thé theo ddi viéc hoc cua timg c4 nhan
HS theo cach dong vién giap HS rén luyén va phat
trién kha ning nham dap tng yéu cau va muc tiéu
gido duc toan dién.
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dé danh gia KQHT mon Sinh hoc cua HS, trén thyc
té¢ GRA va GM(1,1) c6 thé danh gia két qua xép
hang trong hoc tap cia HS nhidu mén hoc khac
nhau, ddng thoi c6 thé phan loai, so sanh va du bao
KQHT cua HS. Bén canh d6, GRA va GM(1,1)
khong chi danh gia thanh qua hoc tap cua HS ma
con co thé danh gia va du bao trong nganh gido duc
dua trén cac sb liéu théng ké cu thé.
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