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Tém tat: Noi dung clia bai béo nay nghién clru cac nhan té anh hudng dén két qua hoc tap cla hoc sinh
khéi 12 bac trung hoc phd thong. Sé liéu dung dé phan tich 1a két qua hoc tap c& nam cla hoc sinh
Trwéng Trung hoc phéd théng Lwong Van Can - TP. H6 Chi Minh (sé liéu dwoc cung cép & dia chi web
cla nha trwong: http://ithptluongvancan.hcm.edu.vn/DataEschool/DiemTongKetLopm.aspx). Phwong
phép str dung dé phan tich 1a théng ké mé ta va phan tich nhan t6. Két qua cho thay c6 3 nhan t anh
hwéng dén két qué hoc tap cla hoc sinh 1a: “né luc” clia hoc sinh cudi cip, nhan t khoa hoc tw nhién,
nhan té khoa hoc x& hoi. Nghién ctru ciling chi ra rang cac mén hoc Ngi¥ V&n, Lich stv, Dia i chiu anh
hwéng tich cwc bdi nang luc khoa hoc x& héi. M6én Toan va tiéng Anh chiu anh hwéng tich cuwc cla ca
khoa hoc tw nhién va khoa hoc xa hoi.

T khéa: théng ké nhiéu chidu; phan tich thanh phan chinh; phan tich nhan té; phan bé chun nhiéu

chiéu; vecto ngau nhién.

1. Giéi thiéu

Y tuong dau tién vé phan tich nhan t6 da duoc
Pearson [3] va Spearman [4] néu ra trong nhirng nam
cubi thé ki 20. Ngay nay véi su hd tro cia cac phan
mém thdng ké, phan tich nhan té noi riéng va phan tich
théng ké nhiéu chiéu noi chung ngay cang cé nhiéu ung
dung manh mé& trong cac nghién ciru vé kinh té, xa hoi
va cac nganh khoa hoc. Trong bai bao nay, ching toi
néu mot ung dung phan tich nhan té nghién ctu cac
nhan té anh huong dén két qua hoc tap cua hoc sinh
khéi 12.

2. Co s& ly thuyét va phwong phap nghién
ctru (xem [1, 2])
2.1.Co s& ly thuyét
2.1.1. M6 hinh phan tich nhén té trwec giao
Cho vecto ngiu nhién c6 thé quan sat dugc
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X :(Xl,Xz,...,Xp) c6 vecto ki vong E(X) =4 va
ma tran hiép phuong sai Var(X)=X. M6 hinh nhan té

gia dinh rang X 14 t5 hop tuyén tinh cua mot sé it cac
hién ngéu nhién khong quan sat dugc Fl’ F2,..., Fm

(m< p) goi la cac nhan t chung va p bién ngau nhién
cong thém €1, €9 e gp.Tfrc la

Xl—,ui = I11F1+|12F2 ++I1m|:m +€l
X2 —ﬂz = |21F1+|22F2 ++|2mFm +82

X p—Hp =Ip1F1+Ip2F2 +...+Imem +ép
Hoac dudi dang ma tran
X—-—u=LxF+e
Phan tu lij cia matran L duoc goi la tai trong caa
bién X; dat Ién nhan to Fj-
Céc gia thiét caa mo hinh.
- Di véinhan td F :

E(F)=0,cov(F)=E(FF ) =1
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- Déi véi sai s6 ngau nhién & :

E(e) =0,cov(e) = E(se ' )=y = diag(yy, v )
-F va ¢ khéng trong quan:

cov(F;&) =0.

Néu cac gia thiét trén dugc thoa man thi
cov(X)===LL +yp.

Taco

_ 12,42 2
Pai luong h? =12 +12 +..+12 goi Ia phuong sai
chung, con ¥ duogc goi 1a phuong sai xac dinh. Nhu vay:

_ K2

2.1.2. Phwong phadp wéc Iwong dwa trén thanh
phan chinh

Gia su (ﬂl;el), (Az;ez), (Ap,ep) la p cap

Qi tri riéng - vecto riéng ctia £ . Do X |a ma tran x4c
dinh duong nén /11,. s /1p 1a c4c sb dwong va gia sir

21>12>...>/1p.

Néu p—m giatririéng 1 A A cotong

m+1' “m+2"" 7p

Amit F Amaz oot Ay

1a nho thi ¢6 thé bo qua p—m nhan t6 cudi. Khi d6

L =[\/ZelM JaeM ... M/Zem}

pxm

m
i=1

do6 1;; 1a cac phan tir nam trén dwong chéo chinh ciia ma
tran LL" ta duoc X~ Lx L +y. Ta ciling co thé chuan

hoéa vecto ngau nhién X = (X, X,,..., Xp):

7 _KiHi
i .
\Cii
Khi do, ta thuc hién twong tu nhu trén d6i véi ma
tran twong quan p Cua vecto ngau nhién X .

2.1.3. Phuwong phap wérc Iwong hop ly cwe dai

Néu cac nhan t6 chung F va nhan té o c6 phan bd
dong thoi chuan thi ta c6 thé sir dung phwong phéap hop
ly cuc dai dé wéc lwong ma tran tai trong L va ma tran
phuong sai xac dinh .

Gia sir ta c6 phan tich nhan t6 X — = LF +0.

Khi @6 n quan sat X;, X,,..., X,, cua X ciling co
phan tich

X;—p=LF+o, =Ln

Ta c6 ham hop ly:

L(IIJ, 2) — 2ﬂ_—nk/2 | D |—n/2 %

exp{%ltr[len:(X X)X - K)T
1

+N(X — 1) (X - )" 1}

phuthugcvao L va i qua ==LL" +y .

M0 hinh d6 con chua xac dinh vi L duoc xac dinh
sai khac mot ma tran tryc giao nhan véi né. Vi vay dé
tién cho viéc tinh toan, nguoi ta con budc thém didu
kién

L' uylL=A

la mot ma tran chéo.

Khi @6 uace lugng hop Iy cuc dai I:,VQ c6 thé nhan
duogc bang cach cyc dai hda (2.2) véi diéu kién (2.3).
2.2.Phwong phap nghién ciru

2.2.1. Uéc lwogng vecto trung binh, ma tradn
hiép phwong sai, ma trdn hé soé twong quan

Gia str X;, X, ,...,X, | mau dugc chon ngau nhién

tirtong thé X7 =[Xy, X,,..., X, trong d6
T
Xi =[Xi1,Xi2,...,Xip].
bit

- 1 ;

1w - -
Sij —12(in = %) (X —Xj),
n-13a
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S

lij =

SiSjj
Khi do
- Vecto trung binh mau X' =[%, %, ... Xp] & mot
wdce lwgng khong chéch cua trung binh mau 4 .

- Ma tran hiép phuong sai mau

St S12 o Spp

Sp1 S» S
S = P

Spr Sp2 Spp

la mot ude lwong khoéng chéch cua ma tran hiép
phuong sai X .
Ma tran hé s6 twong quan mau

e M o
r r r
21 22 2
R= P
Ffor Tp2 o Tpp

la mot ude lugng khong chénh caa ma tran hé sb
trong quan p .
2.2.2. Uéc Iwvong ma tran tai trong

DPé uée luong L va w dua trén mau sb liéu, ta
thuc hién nhu sau:

- Tim p cap gia tri riéng - vecto riéng ctia ma tran
hiép phuong sai mau S : (4;6); (4:6,) ... (Ani€p) -

_ - Phan tich h¢ sb tuong quan va phan tich thanh
phan chinh, chon m gi4 tri riéng Ion nhat dau tién.

MGe M M@m]

- Uéc lugng L bai
C=[iy],.,=| Ve

3. Két qua va danh gia

3.1.Két qua

Trong phan nay, ching tdi nghién ciu diém tng
két nam hoc 2015-2016 cac méon Toan, Vat ly, Héa hoc,
Sinh hoc, Ngit Van, Lich su, Dia Ii va Tiéng Anh cua
hoc sinh khéi 12 Truong THPT Lwong Van Can (TP H
Chi Minh), sé liéu diém tong két cua hoc sinh duwoc Nha
truong dua 1én ¢ dia chi: http://thptluongvancan.hcm
.edu.vn/ataEschool/DiemTongKetLopm.aspx. Phin mém
thong ké Minitab duoc ching toi sir dung dé x Ii s6 liéu.
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Tir bang hé s6 twong quan (Bang 1) ta c6 thé gop céc
mon Toan, Vat ly, Hoa hoc va Sinh hoc vao mét nhan t6,
gop cac mon Ngir Vin, Lich su, Dia Ii va Tiéng Anh vao
nhan t6 tiép theo. Két hop vai phan tich thanh phan chinh
(Hinh 1) chaing t6i quyét dinh chon 3 nhan té.

Bdng 1. Bang hé s6 tuwong quan
Ly Hoa Sinh Van Su Dia

Toan
Ly 0.75
Hoa 0.71 0.70
Sinh 0.60 0.63 0.62
Van 0.62 0.52 0.56 0.59
Su 0.51 0.48 0.56 0.53 0.52
Dia 0.56 0.52 0.56 0.59 0.62 0.56
Anh 0.53 0.56 0.51 0.57 0.50 0.40 0.49

Scree Plot of Toan, ..., Anh

Eigenvalue
w - w

N

-

5 6 7 8

1 2 3 4
Factor Number

Hinh 1. Biéu do scree ding dé xdc dinh sé nhan té
Tién hanh phan tich nhan té bang phwong phap wéc
luong hop Ii cuc dai, chung t6i thu dugc:
Bdng 2. Két qua xar 1i s6 liéu

Variable | Factorl Factor2 | Factor3
Toan 0.844 0.135 0.107
Ly 0.846 0.288 -0.027
Hoa 0.812 0.063 0.092
Sinh 0.774 -0.136 | -0.136
Van 0.726 -0.277 0.046
Su 0.652 -0.241 0.137
Dia 0.718 -0.319 0.043
Anh 0.672 -0.063 -0.336

Ta thdy rang tt ca hé sb tai trong cua nhan té 1
dwong va x4p xi bang nhau. Chung t6i dit tén nhan t6
nay 1a nhan té “nd lyc” cta hoc sinh cudi cap. Nhan té
thir 2 hé sé tai trong cac mon hoc Toan, Vat ly va Hoa
hoc cing duong, nhan t6 nay dwoc goi la nhan t6 khoa
hoc ty nhién. Tuong tw, nhan t6 3 duoc goi la nhan té
khoa hoc xa hoi.
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3.2.Danh gia

Tir két qua phan tich nhan t6 ta thiy rang tat ca cac
mon hoc déu c6 hé sé tai trong rat I6n. Nhu vay, viéc
dua diém tong két 1op 12 ¢ tac dong rét I6n (do c6 hé
s6 tai trong 16n) dén két qua hoc tap cua hoc sinh khéi
12. Toan va tiéng Anh c6 anh hudng tich cuc cua ca hai
nhan t4 khoa hoc tu nhién va khoa hoc x& hoi. Cac mon
hoc Ngit Van, Lich sir, Pia Ii chiu anh huéng tich cuc
boi nang luc vé khoa hoc xa hoi.

4. Két luan

Tur nghién ctu trén, chdng t6i ¢6 nhan xét sau: co
mot nhan t6 ma ching toi dat tén 1a “nd luc” cua hoc
sinh cudi cap tac dong rat l6n d6i véi két qua hoc tap

cuia hoc sinh 16p 12. C6 thé 1a do diém tong két nam hoc
12 duge dua vao xét tot nghiép THPT da gitip hoc sinh
¢b ging hét minh dé dat két qua hoc tap cao.
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USING FACTOR ANALYSIS IN RESEARCHING FACTORS AFFECTING STUDENTS’
ACADEMIC RESULTS

Abstract: This paper is aimed at studying factors affecting twelfth-grade high school students’ academic results. The data for
analysis were students’ whole-year academic results from Luong Van Can high school - Ho Chi Minh City (its website address:
http://thptluongvancan.hcm.edu.vn/DataEschool/DiemTongKetLopm.aspx). The methods used were descriptive statistics and factor
analysis. The findings show that there are three factors that affect students’ academic results: senior students’ efforts", natural
sciences and social sciences. The study also points out that Literature, History, Geography subjects are positively influenced by
social sciences capacity. Mathematics and English are positively influenced by both natural sciences and social sciences.

Key words: multivariate statisticsl; principal component analysis; factor analysis; multivariate standard distribution; random vector.
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