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Tém tit: Muc dich cta nghién ctru nay la du bédo két qué hoc tip cua hoc sinh dya trén su két hop
phuong phap gan diing Taylor v6i hai mé hinh xdm GM(1,1) va GM(2,1). Hai mé hinh két hop T-
GM(1,1) va T-GM(2,1) c6 thé dat dugc cic gid tri du bdo tdi wu nhat bang cich tinh gan diing
nhiéu 1an dé cai thién d6 chinh xdc du bdo ctia hai md hinh x4m. Ngoai ra, ngudi nghién ctru da st
dung phin mém MATLAB dé thlét ké mot hop .cong cu MATLAB cho hai m6 hinh két hop nay.
Két qua nghién ctru nay s€ cung cép thong tin rat quan trong cho gido vién va cin bo quan Ii gido
duc gidp cho ho tuyén chon hoc sinh ¢6 qué trinh hoc tap 6n dinh dé bdi dudng hoc sinh gioi, ddng
thoi cai thién két qua hoc tdp ddi vai hoc sinh c6 qué trinh hoc tip khong 6n dinh nhdm dép (g

cdc yéu cau va muc tiéu cta gido duc.

Tir khéa: Két qua hoc tap, phuong phép gan ding Taylor, md hinh x4m, hop cong cu MATLAB,

qud trinh hoc tap.

1. Giéi thigu

Du béo phit trién gido duc 1a van dé c6 y
nghia quan trong nham tao ra co sé khoa hoc
cho hoach dinh chinh sich, chién luoc phat
trién gido duc. Dy bdo trong gido duc ngay
cang c6 vai tro va nhi€ém vu quan trong trong
viéc x4y dung chién lugc phét trién gido duc
ding hudng, hop quy luat, xu thé va xung
tam voi thoi dai. Du bdo dua trén mo hinh la
mot cich tiép can nhitng thong tin cho twong
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lai bang cong cy md hinh héa. Théng qua
viéc mo phong lai qua khtr va so sdnh céc gia
tri du bdo duoc tinh todn béng mo hinh voi
dir li€u thuc té, néu sai sé ndm trong gidi han
cho phép thi mo hinh d6 dugc coi 1a ¢ thé dp
dung dugc. Trong bai viét nay, ngudi nghién
ctu du béo Kkét qua hoc tap (KQHT) cua hoc
sinh (HS) dya trén sy két hgp phuong phéap
gan ding Taylor véi hai mé hinh xdm
GM(1,1) va GM(2,1) (viét tat 1a T-GM(1,1)
va T-GM(2,1). Két qua nghién ciru s& cung
cip thong tin quan trong cho gido vién (GV)
va cdn bd quan Ii gido duc, gitp cho ho chu
dong phan loai HS, sip xép 16p hoc hop i,
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tuyén chon HS c6 qud trinh hoc tap 6n dinh
dé bdi dudng HS gidi, ddng thoi cai thién
KQHT dbi voi HS c6 qué trinh hoc tap khong
6n dinh nhim ddp tmg cic yéu cau va muc
ti€u cua gido duc.

Nim 1982, Deng da dé xuit 1i thuyét hé
théng xdam (Grey System Theory). Li thuyét
hé théng xam nghién ctru hé thdng thong tin
khong chic chin vai s6 lidu ¢6 ¢& mau nho va
hé thdng théng tin khong ddy du [1]. Trong
nhitng nim gan day, 1i thuyét hé thdng x4m
da tro thanh mot phuwong phdp rat hidu qua dé
giai quyét vin dé dbi voi cac dir liéu roi rac
va khong ddy du thong tin [2]. M6 hinh x4m
dua trén 1i thuyét hé théng xam 12 mé hinh dy
bdo da dwgc ung dung trong nhiéu linh vuc
khidc nhau [3-5]. M6 hinh xdm GM(1,1)
(Grey Model (1, 1)) 1a mdt trong nhirng phén
quan trong trong 1i thuyét h¢ thong xdm va
duogc xem la c6t 16i ciia md hinh du bdo xam
[6]. Uu diém ctia mo6 hinh nay 1a c6 thé si
dung khi s6 lugng dir liéu khong du dé thyc
hién cdc phuong phap phén tich thong ké. N6
chi can mot lugng nho dit liéu va dir liéu mau
ngau nhién 1a c6 thé tinh todn va dua ra két
qua dy béo [7, 8]. Trong nhirng nim gan day,
md hinh xdm da dugc dp dung rong rai trong
nhiéu linh vuc nghién ciru dé giai quyét hiéu
qua cdc van dé dy bdo cua cdc hé thong
khong chic chén [4, 9]. Hién nay, 1i thuyét hé
théng xdm néi chung va md hinh xdm néi
riéng van chua dugc sir dung phd bién ¢ Viét
Nam, dac biét la dung dé dyu bdo trong linh
vuc gido duc.

Bén canh d6, nhiéu nha nghién ctu ciing
da chi ra r?mg dd chinh xac du bao cua mo
hinh xam la chua cao [10-12]. Cac tham sb
ciia md hinh x4m chua phai 12 cdc tham sé t6i
vu. Vi vy, nhiéu nha nghién ciru d str dung
nhiéu phuong phép khic nhau dé cai thién do
chinh x4c cia m6 hinh xdm [5, 13-15]. Trong

thoi gian gan day, su két hop phuong phap
gan ding Taylor va mo hinh xam GM(1,1) da
dugc st dung dé du bdo Kkét qua hoc tap caa
hoc sinh & Pai Loan [16], va su két hop
phuong phap gin ding Taylor va mé hinh
xam GM(2,1) ciing duoc st dung dé du bso
sb luong hoc sinh nhép hoc ¢ Pai Loan [17],
phuong phdp nay di cai thién ding ké do
chinh xdc cua cdc md hinh dy bdo. Tuy nhién
khi sir dung mot trong hai mé hinh két hop T-
GM(1,1) va T-GM(2,1) dé du bdo thi dd
chinh xdc c6 thé chua cao. Boi vi c6 nhiing
ditr liéu chi phu hgp v6i mdt trong hai mo
hinh két hop. Vi vdy, trong nghién ctru nay
ngudi nghién ctru st dung két hop phuong
phap gin ding Taylor v6i hai mé hinh xdm
GM(1,1) va GM(2,1) d diéu chinh téi uu cdc
tham sé, lam cho sai sd cta hai md hinh xdm
GM(1,1) va GM(2,1) giam dén murc tdi thiéu.
Hon nita, nguoi nghién ctru st dung phan
mém MATLAB dé thiét ké mot hop cong cu
MATLAB cho hai m6 hinh du bdo nay. Hop
cong cu MATLAB gidp cho qud trinh tinh
toan dé dang, nhanh chéng, chinh x4c, hién
thi két qua va hinh anh trén giao dién d6 hoa
nguoi dung mot cich truc quan sinh dong.

2. Co sé Iy thuyét va phwong phép nghién ciru
2.1. M6 hinh xdam GM(1,1)

Trude khi sit dyng m6 hinh xam GM(1,1)
dir liéu ban dau can phai kiém dinh theo cong
thirc sau [14]:
xX(i-1

——,0=23,--,n. (H
2 (i)

o(i)=
Néu tit ca gid tri o(i) déu nim trong

2 2
khoang gid trj o (i):[e ””,e”“Jthi c6
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thé sir dung mé hinh xdm GM(1,1) dé dy béo.
Néu khong théa man diéu kién trén thi phai
st dung mot mo hinh xdm khéc dé du bao.
M6 hinh GM(1,1) duogc tinh dwa trén
phuong trinh vi phén sau day [1]:
x(l)

ot axV =b. )

Trong d6, a va b 1a céc hé sb.

Dit liéu ban dau dugc xem 1a mot chudi
gis i 2@ =(xQ1,x?Q), -, x? 1)),
trong d6 n >4 . Trong nghién ctru nay x© 1a
KQHT cta HS dugc thong ké trong ba nim
hoc. Dit liéu sau khi dugce kiém dinh s& duoc
tinh todn theo cac budc sau day:

Buwoc 1: Tinh cédc gia tri x® bang cach sir dung phuong phép cong tich liy:

O = (x(” @), x(2), -, x" (n))

. (3)
2 = (O 1), xO 1)+ £ (2),-, xO Q)+ + 2 (m)). )
1 2 n
x" = (Zx“” (k), > x (), -, Y x (k)j
k=1 k=1 k=1 5
. (5)
Buéc 2: Thiét 1ap phwong trinh ctia mé hinh xdam GM(1,1) va tinh céc gid tri z""
(0) €8} —
x(k)+az (k)—b‘ 6)
Trong d6 7" (k) =0.5x" (k) +0.5x" (k —1), k =2,3,---,n. (7)

Buoce 3: Tinh cac tham so0 a va b

Tham s6 a va b ciia md hinh xam GM(1,1) dugc tinh dya trén phuong phdp binh phuong tdi

thiéu, cu thé nhu sau:

i=|“|=B"B)'B"Y
a=| |= .

-z 1 x(2)

) (0
Trong d6, B = Z, ) 1 , Y= g .(3)

_ Z(l) (n) 1 x(O) (I’l)

(®)

)

Buéc 4: Thiét 1ap cong thirc dé tinh cdc gia tri du bdo ciia md hinh

b

Pk +1) = (x(o)(l)—é)e"’k +=, k=012, n,n+1Ln+2--
a

a

(10)

Sau d6 tinh duogc céac gia tri du bdo ciia md hinh xdm GM(1,1) dua trén cong thiic sau:

O +D) =3k +D) -z k), k =12, mnt+ln+2,

Trong d6 (1) = x(1).

(11)
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2.2. Mo hinh xdm GM(2,1)

Gia strrang x 1a chudi gié tri ban ddu ciia mo hinh xdm GM(2,1) gdm ¢6 n gid tri.
X0 =@ O0,x2Q2), x (). (12)
Tinh céc gid tri x” bang phuwong phap cong tich liy tir x?

X0 =), x2),,xY (m). (13)

Trong d6 xP 1) =x"() , va
k

xP k)= x@G), k=12,.n . (14)
i=1

Phuong trinh vi phan cia m6 hinh xdm GM(2,1) nhu sau:

=200, (00 = %(x“” 3)-x2 )
2 (D @ :
dd; -+a1%; +a,x" =b

Trong d6 £ (Dva (2© (t)]',:1 12 gid tri cia hé théng tai thoi diém ban diu. N6 c¢6 thé cho

(15)

thdy rang giai phap cho X" (k) 1a
N N b
) =2" (k) +—. (16)
a,
Trong d6 £ (k) duoc goi la giai phdp chung cho phuong trinh vi phén sau day.

+a +a,x"’ =b. (17)
a*> T dr
Duya theo mbi quan hé giita a; va a, cho thiy c6 ba giai phdp cho phuong trinh (17) [18]. Tuy

nhién trong nghién ctru nay, md hinh xam GM(2,1) dugc tinh nhu sau:

2V +1)=Ce™ +C e™ + 2 (18)
a,
—a, ++a] —4
Trong d6 A, = “ ;l = (19)
—a,—+la; —4a, 20)

A= 2

1 1 b
C = A,x0(1) - =[x (3) - x 1)) - 4, —|. 21
o 0k 0 a
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C, = 7 1/1 { ——[x a—bj (22)

Céc tham s ay, as, va b duoc tinh nhu sau:

la, a, b]" =(B"B)"'B"Y . (23)

2 -2 1

!

-xPm) -z"@m) 1
x@2) = x@()

y = x?(3) — x?(2) (25)
xPm)-x (-1

Trong d6 7" (k) =0.5x" (k) +0.5x" (k —1), k =2,3,---,n. (26)

Sau d6 tinh dugc cic gia tri du bdo cia md
hinh xdm GM(2,1) dua trén cng thirc sau:

2%+ ="k +D-2VU%). @7

Trong d6 £ (1)=x"(1). Dua trén cong
thirc (27), céc gia tri £V (1), (2),---, 37 (n)
duogc cho 1a phit hop véi gid tri thuc té ctia mo hinh
xim GM2,1), va 2”(n+1),2"(n+2),
dugc goi 1a cac gid tri dg bdo cila md hinh xam
GM(2,1).

2.3. Phwong phdp gan diing Taylor trong cdc
mo hinh xdm

Trong bai viét nay, phuong phdp gan
ding Taylor dugc sir dung két hop v6i hai mo
hinh xdm GM(1,1) va GM(2,1) d& lam ting
do chinh x4c céic giad tri du bdo. Thuat todn
cua hai moé hinh T-GM(1,1) va T-GM(2,1)
dugc mo ta nhu sau [14].

Thudt todn cua hai mé hinh T-GM(1,1) va
T-GM(2,1)

Buoc 1: Khéi tao

(a) Thiét lap $6 lan cdp nhat K. Trong
nghién ctru nay K=100 da dugc str dung.

(b) Thiét 1ap cdc gi4 tri can ti uu héa:
G=[x"M),x72), - x"m]". (28

Trong d6fx® (k) k=12,,n} 1a dit
liéu thuc té do ludng dugce.

(c) Thiét 1ap céc gid tri gan ding F™:

FE —[£OK) (1) 306 (9) . 20 ()T (29)

Trong d6 {x( o k=12, } 1a chudi gid tri
du bao dugc tao ra tuong mg véi s 1an cap nhat K
dya trén md hinh xdm GM(1,1) hoac GM(2,1). Khi
K=0, F” 1a chudi gid tri du bao ' ciia md hinh
xdm GM(1,1) hodac GM(2,1).

(d) Thiét 1ap cdc tham sé gan ding cua
md hinh:

® =la,b]", i=1,2. (30)

Trong d6 a’® 1a céc tham sb duoc tao ra

twong Gng v&i sé 1an cap nhat K, a'”1a cic
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tham s6 ban dau a, and b ciia m6 hinh xdm

GM(1,1), hodc a,, a,,va b cuia md hinh xam

BuGe 2: Cap nhat tinh cdc gid tri gan ding
F&?V dya theo tinh toan khai trién Taylor cap mot

GM(2,1). cta phuong phap gan diing Taylor nhu sau:
FXD = ™ 4 F;_K)[ai(ml) —ai(K)]+ FROED —p ™, (31)
) aF(K) F(K)(Cli(K)+C2_K))—F(K)(ai(K))
Fo="x= @ . (32)
' oa, C,
K aF(K) F(K)(b(K) +C;K))—F(K)(b(K))
F," = = . (33)
ab ™ o
a® p& )
B == C" ==— . H¢ sd h dugc goi 1a d0 dai budc tinh todn. Trong nghién clru nay,

a; h
h=500 d3 dugc str dung.

Buée 3: Thiét 1ap danh gid sai s6 9

0" =[Fy© —Fn —FOn 01 - [Fy© = Fn —F 1. (34)

F® =G-F®, (35)

) {néf‘)} _ {772,.’{ i )}_ (36)
77;1() 771£K+1) _U;K)

Budce 4: Xac dinh tiéu chi dung qua trinh
tinh todn

Néu 0 < e hoidc K=100, qua trinh tinh
toan s& dung lai; nguoc lai, qud trinh s& tiép

tuc dén budc 5. Trong d6 & 1a sai sb chip
nhan (&€ =0,01).
Buée 5: Cap nhét cdc tham sb gn ding a®

bé cho sai s0 tién gan dén O:

N (37)
oL aQ(K) aQ(K)
Khi dé an(lﬁ :0’ aﬂ(K) =0. (38)
a; b

Str dung cong thirc (34) dé ddnh gid sai s6
va tinh todn cap nhat cic tham sd, " tiép

tuc dugc tinh dya trén cong thirc sau:

a*n =q® +%[A‘K)TA“”]’1A‘K” F{©.(39)

AW =[F® F. (40)

Trong d6 H 1a hé s6 diéu chinh. Trong
nghién ctru nay, H=20 da dugc st dung.

Bu6c 6: Tang s6 lan cap nhat: K=K+1; tré
vé budc 2.

Két thiic thudt todn

Bing cdch sir dung phuong phdp gan
ding Taylor cic tham s6 a® dugce cap nhat
lién tuc dén K 1an, sai sb Q<K) giam dan dén
mirc toi thi€u. Trong nghién ctu nay, khi
K=100, ngudi nghién ctru c6 thé tim thay cic
tham sO t6i wu va d0 chinh x4c cua du bao
ting 1én. Tai thoi diém nay, vector FX tro
thanh chudi gid tri dy bdo va £V (i) duoc
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xem nhu 12 két qua tinh gan ding dya trén
phuong phdp gan ding Taylor két hop voi hai
mo hinh xam GM(1,1) hoac GM(2,1).

2.4. Phéan tich sai 56

Trong nhiéu nghién ctru vé mo hinh dy
béo, cdc nha nghién ciru thudng sir dung phan
tram sai s tuyét dbi trung binh (Mean
Absolute Percentage Error, MAPE) dé phan
tich sai sb dua trén céac gia tri dg bdo cua mo
hinh so v&i cac gia tri thyc té dé kiém tra sy
phi hgp ciia m6 hinh du bdo [19, 20].

n | Oy _ 2O
MAPE =| L3 [P (B (1)
nig x (k)

]

JXIOO%-(‘H)

Can cir mot sb nghién clu vé viéc su
dung phan trim sai sb tuyét ddi trung binh
cho thiy néu MAPE < 10% thi s6 liéu du bdo
dat yéu clu khi st dung m6 hinh dy bdo [18,
21, 22].

2.5. Thiét ké hép cong cu MATLAB

Phin mém MATLAB thuong dugc sir
dung dé thiét ké mot hop cong cu MATLAB
trong qud trinh tinh todn phuc tap [23, 24].
Trong nghién ciru nay nguoi nghién cou da
thiét ké mot hop cong cu MATLAB cho hai
md hinh T-GM(1,1) va T-GM(2,1). Chuong
trinh xu 1{ dit liéu cua hop cdng cu MATLAB
dugc tém tit gdm c6 6 bude nhu sau:

l
v GM(1,1) hoac T-GM(1,1) hodic
/ Nhap dit liéu / GM(2,1) T-GM(2,1)
I
v K=0
y
« R . ~ 1A *
Kiém d‘ih dirliu Tinh cic gid trj x" Khoi tao
———K=K+1
GM(1,1) hodic GM(2,1) y \
cé
v Tinh cic gid tri 2" | | Cép nhat tinh vector
T-GM(1,1) hoic voi gid tri gén ding Tang s6 1an cap nhat
, 2 FED
T-GM(2,1) v
v A
o ] Tinh cic tham s6 3
Thiét ké hién thi két qua
Thiét 14p danh gid || Cép nhat cdc tham sb
+ + v sai s6 9% gén ding
, Tinh cic gid tri du
@ﬂ Luu hinh anh bdo ciia m hinh
Y
' Xicmdu:} dicu Khong
Phan tich sai s6 1en dung

Khong

Co

A 4 v
( Tro vé > ( Tro vé )

Hinh 1. Luu dd ctia mé hinh du bao T-GM(1,1) va T-GM(2,1).
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Buogc 1: Nhap dir ligu. Dir liéu 1a KQHT
cia HS duoc ma héa bang s6 dudi dang tap
tin *.csv hoac *.xIsx.

Buwée 2: Kiém dinh dit liéu xem phit hop
v6i md hinh dy bdo T-GM(1,1) hay T-
GM(2,1).

Bude 3: Dya trén md hinh xdm dé tinh cdc
tham s6 a va b dbi véi GM(1,1) hodc a;, a» va b
dbi v6i GM(2,1); sau d6 tinh cic gid tri du bdo
£© (k) va phan tich sai s6 (Q, MAPE).

Buée 4: Dua trén mé hinh T-GM(1,1) dé
tinh cdc tham sb a va b hoic mo hinh T-
GM(2,1) dé tinh cdc tham s aj; a, va b; sau
d6 tinh céc gid tri dy bdao 2 (k) va phan tich
sai s6 (O, MAPE).

Buwde 5: Thiét ké hién thi cdc két qua va
hinh 4nh trén giao dién do hoa nguoi ding.
Ngudi st dung c6 thé luu lai két qua dudi
dang tip tin *.csv hodac *.xlsx va hinh &nh
dudi dang tap tin *.JPG.

Buéc 6: Tiép tuc hodc thoat khoi chuong
trinh. Néu ngudi st dung nhap dit liéu méi
vao chuong trinh s& duoc tiép tuc trd vé bude
1, nguogc lai chuong trinh s€ déng lai.

3. Két qua nghién ctru va thao luin
3.1. Kiém dinh dir lidu

Dit liéu trong nghién ctru nay duoc lay tir
mot truong THCS cua huyén Gidng Riéng,
tinh Kién Giang. D li¢u 1a KQHT mon Sinh
hoc cua 30 HS trong ba ndm hoc tuong ung
vi sdu hoc ki hoc tap tur 16p 6 dén 16p 8 (dix
liéu dugc trinh bay & Bang 1). Trong bai bao
nay, ngudi nghién ctu st dung hai mé hinh
T-GM(1,1) va T-GM(2,1) dé dy bdo KQHT
moén Sinh hoc cua 30 HS ¢ hoc ki tiép theo,
sau d6 so sanh két qua du bdo voi dir liéu
thuc té dé kiém tra do chinh xdc ciia md hinh

dy bdo. Trudc khi tién hanh nghién ciu,
ngudi nghién ciru da kiém tra do tin cdy cua
dir liéu théng qua viéc kiém dinh hé sd
Cronbach’s Alpha. H¢ sb Cronbach’s Alpha
cua dir liéu trong nghién ctru nay la 0,968,
diéu nay cho thay dit lidu c6 do tin cy cao.
Trude khi st dyng md hinh du bdo, dir
liéu duoc kiém dinh dya trén cong thtc (1) dé
xem dir liéu phu hop véi moé hinh du bdo T-
GM(1,1) hay T-GM(2,1). Luu d6 kiém dinh
dit liéu dé chon mo hinh dy bdo dwgc trinh
bay & Hinh 2. Trong nghién ctru nay c6 22 sb
liéu c6 gid tri o(i) nam trong khoang gid tri
o (i) =(0,75;1,33) va c6 8 sb lidu khong
thoa min diéu kién nay. Péi voi 8 s lidu
khong dat khi kiém tra dit liu nguoi nghién
ctru sir dung mo hinh T-GM(2,1) dé du bio.

3.2. Két qud nghién ciru

Trong bai viét nay, dir liéu ban dau gom
¢6 30 s lidu twong tng voi KQHT mén Sinh
hoc cua 30 HS. Két qua dy bdo KQHT va sai
sb dva trén hai m6é hinh T-GM(1,1) va T-
GM(2,1) dugc trinh bay ¢ Bang 2. Sau day la
phan mé ta cdch tinh tirng budc cho s liéu
HS S1 dua trén sy két hop giita phuwong phap
gan ding Taylor va md hinh xdam GM(1,1).

S6  litw thd cuia HS  SI
x® =(8,6;8,2:8,0,7,8;7,6;7,5), 4p dung
cong thirc 5) s& tinh duoc
xV =(8,6;16,8; 24,8;32,6; 40,2, 47,7)  va
cong thirc @) tinh duoc
2" =(12,7;20,8; 28,7; 36,4; 44,0). Sau d6
st dung cong thuc (8) s€ tinh dugc cac tham
s6 a va b (a = 0,0231 va b = 8,4778). Sau khi
tinh dugc a va b thi thay vao cong thic (10)
s€ tinh duoc cac gia tri dy bdo cua md hinh
oM(1, £ = (8,6 8,2; 8,0;7.8; 7.6: 7,5, 7.3).
Tir két qua ¥ ¢6 thé thiy dugc KQHT cua
HS S1 du bao cho hoc ky tiép theo la 7,3. St
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dung Kkét qué du bdo so sdnh véi sb liéu thuc
té dé phan tich sai s cho md hinh xdm
GM(1,1) dua theo cong thirc (41), Kkét qua sai
s6 MAPE = 0,2326%.

Tuy nhién, khi st dung md hinh két hop
T-GM(1,1) v6i cdc hé sé K=100, h=500 va
H=20. Két qua tinh dugc cdc gi tri du bdo
cua mo hinh T-GM(1,1)
20 =(8,6;8,2;8,0;7.8;7,6;7,5,7.3).

Dt liéu tho

Kiém dinh
dit lidu

Dat
A 4
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Tir két qua ¥ ¢6 thé thiy dugc KQHT
ciia HS S1 dy béo cho hoc ky tiép theo 1a 7,3
va két qua sai s6 MAPE = 0,2318%. Két qua
trén c6 thé thay dugc trén giao dién dd hoa
nguoi dung khi st dung hop cdng cu
MATLAB dé tinh todn (Hinh 3). Trén giao
dién dd hoa nay cé thé théy sai s Q cta md
hinh T-GM(1,1) dugc diéu chinh giam dan
dén muc tdi thiéu.

Khong dat

T-GM(1,1)

T-GM(2,1)

v

Phan tich sai s0

<

Hinh 2. Luu db kiém dinh dir lidu dé chon mé hinh dy bdo.

Bang 1. Két qud hoc tap mon Sinh hoc cua 30 hoc sinh

~ Lép 6 Lép 7 Lép 8 - Lép 6 Lép 7 Lép 8
MalS 57 mk2 mx1 w2 Bkl BR2 VoM g1 mK2 BRI HK2 HKI HK2
S1 86 82 80 78 176 175 Sl6 58 54 84 81 66 63
) 88 92 93 94 95 96 S17 80 82 85 89 86 88
53 43 66 84 69 59 54 S18 88 90 92 90 94 95
54 75 79 80 85 88 90 SI9 53 65 68 65 48 45
S5 83 95 96 96 95 94 S20 93 89 96 96 94 85
56 94 94 94 91 93 95 S21 61 68 70 75 716 178
§7 34 40 56 68 54 50 s2 81 81 85 85 83 95
S8 59 64 74 50 38 34 S$23 54 61 67 71 67 68
59 93 95 96 95 98 97 S24 86 82 84 85 88 95
S10 34 51 64 54 44 29 825 53 72 83 56 53 43
S1I1 35 43 62 46 41 35 S 46 54 55 57 58 63
S12 79 76 85 83 84 85 827 59 63 64 63 68 714
S13 86 83 82 81 76 74 S8 69 83 76 711 14 58
S14 98 96 99 95 98 97 S29 78 82 85 88 87 90
S1I5 74 82 86 88 90 92 830 57 60 62 68 10 12
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x
MO HINH XAM GM(1,1) VA MO HINH T-GM(1,1)
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Hinh 3. Giao di¢n d6 hoa nguoi dung va hinh anh cia so liéu HS (S1).
x

MO HINH XAM GM(2,1) & MO HINH T-GM(2,1)

— Du fieu nhap 9 T T T T T
G E s |
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Hinh 4. Giao dién d6 hoa nguodi dung va hinh anh cua s6 liéu HS (S3).
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Tiép theo 1a phan md ta céch tinh ting
bude cho sb liéu HS S3 dua trén su Kkét hop
giita phuong phdp gan ding Taylor va md
hinh xdm GM(2,1). Sb liéu thd cua HS S3
x© =(4,3;6,6;8,4;6,9;59;5,4), ap dung
cong thtc (14) s€ tinh duoc
x¥ =(4,3;10,9;19,3; 26,2; 32,1;37,5)  va
cong thire (26) tinh duoc
2V =(7,6,15,1,8;22,8;29,2;34.8). Sau dé6
st dung cong thuc (23) s€ tinh dugc cac tham
sb a,, a, va b (a; =0,0365, a, =0,1302 va b =
3,3121). Sau khi tinh dugc ay, a, va b thi thay
vao cong thuc (18, 19, 20) s€ tinh dugc cac
gid tri du bao cua mdé hinh GM(2,1)
20 =(43;33;54,68,7,3:68,55). Tu
két qua ¥ c6 thé thiy dugc KQHT cta HS
$3 du bdo cho hoc ki tiép theo 1a 5,5. Sir dung

két qua dy bdo so sdnh véi sb liéu thyuc té dé
phan tich sai $6 cho md hinh xdm GM(2,1)
dua theo cong thiic (41), két qua sai s6 MAPE
=22,55%.

Tuy nhién, khi st dung md hinh két hop
T-GM(1,1) véi cdc hé sé K=100, h=500 va
H=20. Két qua tinh dugc cdc gid tri du bdo
clia md hinh T-GM(2,1)
29 =(4.3;6,7,81;7,1;6,1;52;4,4). Tu két

qua ¥ c6 thé thdy dwoc KQHT cia HS 3
du béo cho hoc ki tiép theo 1a 4,4 va két qua
sai s0 MAPE = 2,43%. Két qua trén c6 thé
thiy duoc trén giao dién d6 hoa ngudi ding
khi st dung hop cong cu MATLAB dé tinh
todn (Hinh 4). Trén giao dién dd hoa nay c6
thé thy sai s6 Q cua md hinh T-GM(2,1)
duogc diéu chinh giam dan dén muc tdi thiéu.

Bang 2. Két qua du bdo va sai s§ ctia hai mé hinh T-GM(1,1) va T-GM(2,1)

Ma HS KQHT dv bao Xép hang theo KQHT Mo hinh du bao Sai s6 MAPE (%)
S1 7,29 18 T-GM(1,1) 0,23
52 9,70 3 T-GM(1,1) 0,01
S4 9,38 9 T-GM(1,1) 0,74
S5 9,43 7 T-GM(1,1) 0,49
S6 9,37 10 T-GM(1,1) 1,04
S9 9,30 1 T-GM(1,1) 0,55
S12 8.,77 14 T-GM(1,1) 1,85
S13 7,23 19 T-GM(1,1) 0,97
S14 9,73 2 T-GM(1,1) 1,03
S15 9,50 6 T-GM(1,1) 0,52
S17 8,99 12 T-GM(1,1) 1,28
S18 9,59 5 T-GM(1,1) 0,30
S20 8,91 13 T-GM(1,1) 3,67
S21 8,15 15 T-GM(1,1) 0,79
S22 9,40 8 T-GM(1,1) 2,35
$23 7,10 20 T-GM(1,1) 2,90
§24 9,63 4 T-GM(1,1) 1,32
S$26 6,41 21 T-GM(1,1) 1,17
8§27 7,48 17 T-GM(1,1) 2,17
528 5,83 22 T-GM(1,1) 3,39
S29 9,19 11 T-GM(1,1) 0,79
S30 7,65 16 T-GM(1,1) 1,12
S3 4,42 23 T-GM(2,1) 2,43
S7 4,00 24 T-GM(2,1) 5,40
S8 1,97 30 T-GM(2,1) 5,11
S10 2,31 29 T-GM(2,1) 2,76
S11 2,50 28 T-GM(2,1) 5,15
S16 3,86 25 T-GM(2,1) 5,22
S19 3,81 26 T-GM(2,1) 3,31
S25 3,16 27 T-GM(2,1) 5,26
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3.3. Thao lugn

Dua theo két qua & Bang 2 cho thiy khi
st dung hai mé hinh T-GM(1,1) va T-
GM(2,1) & du bdo két qua sai sé6 (MAPE)
ciia 30 s6 lidu déu nho hon 5,50% diéu nay
ching t6 dir liéu dat yéu cau twong ddi tot khi
st dung hai m6 hinh du bdo T-GM(1,1) va T-
GM(2,1). Tir két qua nay ciing cho thiy cu
thé KQHT mén Sinh hoc cua 30 HS dugc du
bdo cho hoc ki tiép theo. Két qua xép hang
theo KQHT cho théy HS §9 c6 KQHT cao
nhat va HS $8 c6 KQHT thip nhat. Két qua
nay khong chi 1a tai liéu tham khao cho cic
gido vién ma con cung cip thong tin rit quan
trong cho cdc nha quan 1i gido duc dé ho chu
dong phan loai HS, sip xép 16p hoc hop Ii,
ddng thoi tuyén chon HS c¢6 thanh tich hoc
tap on dinh dé bdi dudng HS giéi. Hop cong
cu MATLAB trong nghién ctru nay ciing cho
thay 1a rat hiru dung va tién ich dé tinh todn
va hién thi cdc két qua, hinh anh mot céch
truc quan sinh dong. N6 gitdp cho viéc tinh
todn tré nén nhanh chéng, chinh xdc va dé
dang hon.

Du béo Kkét qua hoc tdp cua hoc sinh
khong chi tao co s& khoa hoc cho viéc xay
dyng ké hoach giang day va hoc tdp ma con
cho phép xem xét, danh gid kha ning hoc tap
cua céc hoc sinh trong twong lai. C6 thé néi
dy bdo tét s& cung cdp thong tin rat quan
trong cho gido vién, hoc sinh va cdc nha quan
Ii gido duc dé xay dung chién lugc phit trién
gido duc theo yéu ciu cua twong lai. Tém lai
du bdo Kkét qud hoc tip cua hoc sinh 1a mdt
viéc 1am cén thiét, phuong phép du bdo trong
bai viét nay gitip cho cdc nha gido duc khong
phai tén qud nhiéu cong nhat nhit 1a trong
diéu kién thong tin khong ddy du va dit liéu
khong dii 1on dé thyc hién cic phuong phap
thng ké truyén thong.

4. Két luan

Tir két qua nghién ctru va thao luan & trén
cho thdy cic tham sé cta hai mo hinh T-
GM(1,1) va T-GM(2,1) ¢6 thé diéu chinh cho
dén khi dat gia tri t6i wu va 1am cho sai s du
bdo giam dén mirc tbi thiéu. Két qua dy bdo
trong nghién clitu nay c6 d¢ chinh xdc tuong
dbi tot, két qua nay s& cung cap thong tin rat
quan trong cho GV va cdn b quan If gido duc
dé gitip cho ho tuyén chon HS c6 qud trinh
hoc tap 6n dinh dé bdi dudng HS gioi, dong
thoi cai thién KQHT ddi voi HS ¢6 qud trinh
hoc tap khong 6n dinh nham dép ung cic yéu
cu va muc tiéu cta gido duc.

Nghién ctru nay cho thay da thiét ké thanh
cong mot hop cong cu MATLAB cho hai md
hinh du bdao T-GM(1,1) va T-GM(2,1). Hai
mo hinh T-GM(1,1) va T-GM(2,1) khong chi
sit dung dé du bdo phat trién gido duc ma con
c6 thé dugc st dung trong cac linh vyc khéc
nhu y hoc, kinh té...

Tém lai, hai m6 hinh dy bdo nay thyc sy
hitu ich dé dy bdo cho cdc hé thdng khong
chic chan khi s luong dit liéu 1a khong du
16n dé st dung cic phwong phap phan tich
théng ké truyén thong va hop coéng cu
MATLAB khong chi gitp cho xtr 1i dir liéu
mot cdch nhanh chéng, chinh xdc, ma con
hién thi két qua va hinh anh rd rang trén giao
dién db hoa ngudi dung.
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Abstract: The purpose of this study is to predict the student learning outcomes based on the
combination of Taylor approximation method with two grey models GM(1,1) and GM(2,1). Two
combined models T-GM(1,1) and T-GM(2,1) can obtain the most optimal predicted values by multi-
times approximate calculation to improve the predicted accuracy of two grey models. In addition,
researchers have used the MATLAB software to design a MATLAB toolbox for two combined
models. The results of this study will provide important information for teachers and education
managers to help them select students having the stable learning process to foster good students,
improve learning outcomes for students having the unstable learning process to meet the requirements
and objectives of education.

Keywords: Learning outcomes, Taylor approximation method, grey models, MATLAB toolbox,
learning process.



