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Abstract: This study aims to develop and validate a measurement tool
for assessing STEM activities among lower secondary school students
in Vietnam. The four-factor structure of STEM, encompassing Science,
Technology, Engineering, and Mathematics, was identified. Data were
collected from a sample of 656 teachers and students from grades 6 to 9.
Exploratory and confirmatory factor analyses confirmed the initial full
model consisting of 40 items and proposed a refined version with 20
reallocated items, demonstrating good fit indices. The findings validated
the factorial structure, reliability, and internal consistency of the scale
for evaluating STEM activities at the lower secondary level, while also
highlighting the need to redefine the concept of STEM activities in the
digital era.
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1. it van dé

Tém tat: Nghién ctru nay nhim phat trién va kiém dinh c6ng cu do
déanh gid cac hoat dong STEM ctia hoc sinh trung hoc co so tai Viét Nam.
Cau truc bén yéu t6 cia STEM duoc xac dinh bao gom Khoa hoc, Cong
nghé, Ki thudt va Toan hoc. Phan tich dwoc thuc hién véi mau gom 656
gido vién va hoc sinh tir 16p 6 dén 16p 9. Phan tich nhan t6 kham pha va
khéng dinh da xdc nhan mé hinh day du ban dau gom 40 muc hoi va
dé xudt mot cdu trac rut gon voi 20 muc dwoc phéan bé lai, ¢ cac chi s6
d6 pht1 hop t6t. Két qua nghién ctru da xac nhan md hinh cdu trac dang
phén cua cac nhéan t6, d6 tin cay va tinh nhat quan cta thang do trong
viéc danh gia cac hoat dong STEM ¢ truong trung hoc co so, dong thoi
nhdn manh sy can thiét phai diéu chinh khai niém vé cac hoat dong
STEM trong ki nguyén so.

Tuw khéa: Phdt trién cong cu, STEM, phin tich nhin t6, dg tin cdy, d6 hiéu luc,
hoc sinh trung hoc co so.

dén xa hoi, Hoat dong huéng dén tu nhién va Hoat

Hoat dong trai nghiém va Hoat ddng trai nghiém,
huéng nghiép la cac hoat dong bt budc da dugc quy
dinh trong Chuong trinh Gido duc phd thong. Theo
do, Hoat dong trai nghiém va Hoat dong trai nghiém,
huéng nghiép nhdm huéng t6i phat trién cac pham
chdt chu yéu, ning luc c6t 16i cda hoc sinh trong
cac moi quan hé voi ban than, xa hoi, moi truong tu
nhién va nghé nghiép. Cac hoat dong nay duoc trién
khai thong qua bén mach noi dung hoat dong chinh:
Hoat dong huéng vao ban than, Hoat dong hudng
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dong huong nghiép. Hoat dong trai nghiém va Hoat
dong trai nghiém, huéng nghiép duoc thuc hién theo
hai giai doan: Giai doan gido duc co ban va giai doan
giao duc dinh huong nghé nghiép. Trong d6, & cap
Trung hoc co sé, ndi dung Hoat dong trai nghiém,
huéng nghiép tap trung hon vao cac hoat dong xa
hoi, hoat dong huéng dén tu nhién va hoat dong
hudng nghiép. Pong thoi, hoat dong hudng vao ban
than van duoc tiép tuc trién khai dé phat trién céc
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phéim chét va nang luc cta hoc sinh (Bo Gido duc va
Dao tao, 2018).

Thong qua cac hoat dong trai nghiém nhu: Du an,
thi nghiém, tham quan, hodc thuc hanh trai nghiém,
hoc sinh duge chu dong kham phé, van dung kién
thtic vao thuc té, rén luyén tu duy séng tao va ki
nang hop tac. Hoat dong nay duoc tich hop xuyén
su6t cidc mon hoc va t6 chic theo huéng mo, linh
hoat, phu hgp vo6i tung cdp hoc, gop phan hinh
thanh cong dan toan dién, dap tmg yéu cau d6i méi
gido duc. Cu thé hon, hoat dong trai nghiém trong
nha truong gitp hoc sinh phat trién ki ndng séng va
dinh huéng tuong lai thong qua cac hoat dong thuc
tién nhu khdm pha ban than, tham gia xa hoi va lam
quen nganh nghé (Pham Nguyén Cam Td va cong
sy, 2021). Hoat dong trai nghiém c6 thé duoc t6 chuc
thong qua cac du an hoc tap, tro choi nhap vai, tham
quan thyc t€ (Ta Kim Chi, 2020) hodc cac hoat dong
ngoai khoa véi su hé tro tix gido vién, cha me va cong
déng. Theo World Economic Forum (2020), hoat
dong huong nghiép gitip hoc sinh hiéu 16 ban than,
chon nghé phut hgp va dép tng yéu cau xa hoi, dua
trén nguyén tac phat trién va li thuyét nghé nghiép.
Bén canh d6, hoat dong trai nghiém thuc té duoc dﬁy
manh thong qua viéc két néi voi doanh nghiép, tao
co hoi dé hoc sinh hinh dung r6 rang vé mdi truong
lam viéc va yéu cau cta cac nganh nghé. Bong thoi,
hé théng tu van chuyén sau ho tro hoc sinh trong viéc
dinh huéng nghé nghiép, phat trién ki nding mém va
tu duy thich tng v6i sy bién dong cta thi truong
lao dong. Qua d6, chuong trinh huéng dén muc tiéu
gitup hoc sinh khong chi lua chon nghé nghiép dang
ddn ma con sdn sang dap tng nhimg doi hdi ngay
cang cao cua xa hoi. Huéng nghiép giap hoc sinh
chon nghé phut hop qua trai nghiém, duoc c4 nhan
héa va gén lién véi su phat trién toan dién (Nguyén
Thanh Nga, 2023). Gia dinh dinh huéng ban dau,
nha truong cung cdp ki nidng, xa hoi mang dén co
héi thuc t& (UNESCO, 2017).

Gido duc STEM (Science, Technology, Engineering,
Mathematics) tich hop Khoa hoc, Cong nghé, Ki
thuat va Toan hoc, trang bi kién thtc lién mon va ki
ndng giai quyét van dé thuc tién (Thibaut va cong
su, 2018; Bybee, 2013). Phuong phép nay nhan manh
hoc tap qua trdi nghiém, khuyén khich hoc sinh
tham gia du an thuc t€, phat trién tu duy phan bién,
lam viéc nhém va sang tao. STEM khong chi giang
day li thuyét ma con giap hoc sinh hiéu cach cac linh
vuc két néi, thic day séng tao va doi mai (Kelley
va cong sy, 2016; Capraro & Slough, 2013). Trong
Cach mang cong nghiép 4.0, STEM chuén bi nguén

nhan luc sang tao, ddp tng nén kinh t€ tri thuc va
cac nganh nghé tuong lai, dong thoi giai quyét cac
van dé xa hoi nhu bao vé méi truong va phéat trién
bén vimng (World Economic Forum, 2020). M6 hinh
gido duc STEM da va dang la mo6 hinh day hoc hiéu
qua va phé bién & nhiéu nudc trén thé gisi, trong
dé6 c6 Viét Nam. C6 ba hinh thac gido duc STEM
chu yéu duoc trién khai: Bai hoc STEM; trai nghiém
STEM va Hoat dong nghién ctu khoa hoc, ki thuat
(Dewi va cong sy, 2023; Oyewo va cong su, 2022;
Ruiz-Bartolomé va cdng su, 2023; Benek, I va cdng
sy, 2022). V6i nhitng vu diém va loi thé ctia md hinh
hoat dong gido duc STEM, trong thoi gian qua da co
nhiéu két qua nghién cttu va tung dung hoat dong
trdi nghiém, huéng nghiép & cac cap hoc khac nhau
thong qua gido duc STEM (Nguyén Thanh Nga va
Lé Chau Dat, 2023; Lé Hai My Ngan va cdng su,
2024). Trong nghién ctru nay, Hoat dong trai nghiém
huéng nghiép STEM dugc hiéu la qua trinh gido duc
tich hop, gitip hoc sinh phét trién toan dién nhan
cach thong qua viéc tham gia cac hoat dong thuc tién
lién quan dén khoa hoc, cong nghé, ki thuat va toan
hoc, dong thoi dinh huéng nghé nghiép phu hop voi
nang luc, tinh cach cta ca nhan hoc sinh.

Nam 1989, Davis va cong su da dé xudt mo hinh
TAM (Technology Acceptance Model) dé du doan
va giai thich trai nghiém ban dau cida nguoi dung
(Davis, et al., 1989).

Nhéan thtec = e St dung
st hitu ich > Ydinh | trén thuc t&
A A
thim thiec > Thai do
sit httu dung

Hinh 1: M6 hinh TAM

Hinh 1 minh hoa ciu trac chinh ctia TAM lién
quan mat thiét dén phat trién cong cu do luong, cho
thay rang tinh hitu ich dugc nhan thic va tinh dé su
dung dugc nhan thdy la hai yéu t6 quan trong, trong
do6 yéu t6 quan trong hon ca dé cap dén mac do ma
nguoi dung nhéan thtc dugc tinh hitu ich cda mot
hé théng cong nghé trong viéc cai thién ndng suat
cta ho. Li thuyét nay da dugc 4p dung va nghién
ctu rong rai trong linh vuc hanh vi nguoi dung d6i
vOi cong nghé va tng dung cta né trong nhiéu ngit
canh khac nhau. Cung cap co so li thuyét manh mé
dé hiéu vé y dinh st dung, cdm nhan vé tinh hitu ich
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va do dé st dung, cling nhu hanh vi tiép tuc stt dung
trén thyc t€ sau khi chdp nhén cong nghé moi.

Theo Pham Minh Hac (2007), hoat dong chinh la
qué trinh van hanh cda 6 thanh t8 trong mo6 hinh.
Quia trinh tac dong qua lai gitra cac thanh t6 ctia hoat
dong da tao nén san pham ctia hoat dong ca vé phia
cht thé, ca vé phia khach thé. Céc thanh t6 nay dugc
nay sinh, hinh thanh trong chinh qua trinh hoat
dong, gitta ching c6 su chuyén hoa 1an nhau. Hoat
dong 1a nhan t6 tryc ti€p quyét dinh sy hinh thanh
va phat trién nhan cach thong qua hai qua trinh déi
tugng hoéa va chu thé hoa (xem Hinh 2).

Chu thé < > Khach thé
X X
M v
Hoat dong < > bong co
A A
A \
Hanh dong < >  Muc dich
A A
M \d
Thao tac < > Phuong tién

N -

Hinh 2: M6 hinh Ii thuyét hoat dong

San pham

Do luong, danh gia két qua hoat dong trai nghiém
huéng nghiép thong qua hoat dong gido duc STEM
1a van dé c6 y nghia khoa hoc va thuc tién. Trén co
sO st dung céc li thuyét néu trén, nhom tac gia xay
dung mo hinh nghién ctru cong cu do luong hoat
dong trai nghiém huéng nghiép STEM.

2. Phuong phap nghién ctru

a. Phuong phdp diéu tra bang bing hoi

- Thiét ké'bang hdi: Bang cau hoi dugc thiét ké lam
03 phan:

Phan 1: Gi6i thiéu muc dich, y nghia, ma héa cac
mitc do danh gia.

Phan 2: Cac bién s6 danh gia vé hoat dong trai
nghiém huéng nghiép STEM theo thang do Likert
tr1 dén 5.

Phan 3: Cac bién s6 nhan khau hoc, 16i cdm on.

Céch tién hanh: Nhom da phat bang cau hoi va
thu vé 686 phiéu tra 10i. Sau khi tién hanh lam sach
dir liéu, con lai 656 phiéu hop 1é chiém ti 1& 96,05%.

- TG chitc khdo sdt:
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Khéch thé va mau khao sat: Nhom tac gia thu
thap nghién ctu bang cach tién hanh diéu tra xa hoi
hoc v6i khach thé 1a hoc sinh tai Ha N¢i, v6i nhiéu
nhom khéch thé hoc sinh khac nhau. Do gi6i han
vé thoi gian va ngudn lyc, nhom tac gia lya chon
phuong phap 18y mau phi xac suét thuan tién. Phiéu
khao sét thu dugc tr viéc phat bang hoi truc tiép toi
cac ban hoc sinh dang hoc véi thoi gian nghién ctu
tir thang 08 ndm 2024 dén thang 01 nam 2025. Mau
dit liéu thu duoc tir 656 khach thé thudc 08 truong
hoc trén dia ban Thanh phé Ha Noi.

- Cong cy khao sdt:

Xdy dung va xur i bang hoi: 1) Xac dinh rd khai niém
hoat dong trai nghiém huéng nghiép STEM va phuong
phap do luong cac bién dya trén cac nghién ctru ¢6 lién
quan dén STEM; 2) Xay dung bang hdi so bo theo mau
5-Likert tir céc 1i thuyét két hop phong van sau céc
gido vién dé hoan thién mo hinh nghién ctu; 3) Chinh
stra thang do; 4) Panh gia va diéu chinh dé hoan thién
bang hoi chinh thac; 5) Phat bang hoi truc tiép véi hoc
sinh tai Ha Noi va thu vé dugc 656 phi€u khao sat hop
16; 6) Xt li va phan tich s6 liéu trén phan mém SPSS va
AMOS.

Thang do: D61 voi cac bién s6 ndi dung do Khoa hoc;
Cong ngh¢; Ki thuat va Toan, nhém nghién ctu chia
thanh mac do da thuc hién va muac do hiéu qua st dung
thang do 5 diém Likert; cau tra 10i thu duoc & mdi cau
hoéi bang cach lya chon mtc d6 da thuc hién cung véi
mtic do hiéu qua tir 1 dén 5 diém. Cac muc danh gia
lan luot trong phan muc d¢ da thuc hién sé1a: 1 =Hoan
toan khong tot; 2= Binh thuong; 3 = T6t; 4 = R4t t6t; 5 =
Hoan toan t6t, theo udc luong ctia nguoi danh gia. Cac
muc danh gié lan luot trong phan mac do hiéu qua sé
14 s6 1 = Khong thuc hién. Tirs6 2 dén s6 5 1a ¢6 thuc
hién theo cac muc do: 2 = it hiéu qud; 3 =Hiéuqua; 4=
Hiéu qua cao; 5 = Hiéu qua rat cao, theo udc luong ctia
nguoi danh gia. D6i véi nhimg bién s6 nhan khau hoc,
nguoi tham gia tra 16i bing cach chon dép 4n phit hop.

b.Phurong phdp thong ké todn hoc

Thu thap va phéan tich s6 liéu c6 duoc tir diéu
tra bang cach st dung phan mém SPSS, AMOS véi
muc dich phat trién cong cy; xac dinh gid tri cta cac
bién do luong, hé s6 tuong quan, hoéi quy tuyén tinh
gitta bién phu thudc vai cac bién doc 1lap. Cac thu tuc
thong ké cudi 1a phan tich nhan t6 va mo hinh ciu
trac ddng phan SEM.

Phan tich dir ligu: Nhom téac gia da st dung phan
mém SPSS va AMOS, thuc hién cac budc quan
trong dé kiém tra va tinh chinh di liéu. Phan tich
Cronbach’s Alpha dé kiém tra mtic d6 tuong quan
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gitra cac bién do luong. Ap dung phan tich nhan t&
kham phé (EFA) dé xac dinh gia tri hoi ty, gia tri
phén biét cua cac bién do luong. Phan tich nhan t6
khing dinh (CFA) dé khéi quat cdu trac do luong
hoat dong trai nghiém huéng nghiép STEM. Phan
tich trong quan Pearson dé kiém tra méi tuong quan
tuyén tinh gitra bién phu thudc va cac bién doc lap
va nhan dién van dé da cong tuyén. Cudi cung, thuc
hién céc kiém dinh thong ké R-squared, ANOVA va
hé s6 hdi quy dé danh gia mo hinh va dua ra két luan
ctia nghién cau.

3. Két qua nghién ctru

Kiém dinh thang do: Két qua kiém dinh cho thay:
Heé s6 do tin cay Cronbach’s Alpha thang do tong la
0.91 16n hon 0.6 va céc bién quan sat déu c6 tuong
quan bién - tong (Corrected Item - Total Correlation)
16n hon 0.3 sau khi da loai céc bién khong phut hop.

Nhu vay, thang do dat do tin cay, cac bién quan
sat déu co y nghia giai thich t6t cho cac nhan t6. Két
qua phan tich ciing cho thdy cac nhan t6 cda hoat
dong trai nghiém huéng nghiép STEM véi cac bién
quan sat déu c6 hé s6 tuong quan bién téng phu
hop (> 0.3) va hé s6 Cronbach’s Alpha cua cac nhan

Mean
Std. Dev. = 69
=651

Tén sudt

T T T T
0o 100 200 300

Khea hoc (hiéu qud)

509 Wean = 3.08
Std Dev. = 766
N=643

Tén sudt
—

T T T T T T
0o 100 200 300 400 500 £.00

Ky thuat (hiéu qud)

Hinh 3: Phin phdi ciia cic nhin to

Tan suat

Tan suit

Bang 1: Két qud kiém dinh KMO bién doc lap

KMO and Bartlett’s Test

Kaiser - Meyer - Olkin Measure of .93
Sampling Adequacy.

Bartlett’'s Test Approx. Chi-Square 20251.08
of Sphericity
df 3160
Sig. .000

t0 1an luot nhu sau: Nhan t6 Khoa hoc (S) ¢6 hé s6
Cronbach’s Alpha 1a 0.91 > 0.6. Nhan t6 Cong nghé
(T) c6 hé s6 Cronbach’s Alpha la 0.90 >0.6. Nhan t6&
Ki thuét (E) c6 hé s6 Cronbach’s Alpha 1a 0.90 > 0.6.
Nhan t6 Toan (M) c6 hé s6 Cronbach’s Alpha 1a 0.90
> 0.6. Vi vay, co thé két luan r?mg toan bo thang do
dam bdo do tin cay va dugc st dung ¢ nhiing budc
phan tich nhan t6 tiép theo (xem Hinh 3).

Phin tich nhan t6 kham phi EFA:

Két qua phan tich nhan t6 kham phé Exploratory
Factor Analysis (EFA) cho thay rdng, diéu kién thda

509 Mean =320
Std. Dev. = 696
=643

Céng nghé (hiéu qua)

509 Mean =318
Std.Dev. = 76
=852

T T T T T T T
00 1.00 200 300 400 500 800

Toan hoe (hiéu qua)
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man: KMO = 0.93 (> 0.5), Sig. (Bartlett’s Test) = 0.000
(< 0.01), va téng phuong sai trich 1a 59.35% (> 50%)
(xem Bang 1). Nhu vay, nghién ctru da thoa man diéu
kién dé két qua phan tich nhan t6 dugc chdp nhan 13;
phuong sai trich >50% va cac gia tri riéng Eigenvalues
> 1. Két qua la m6 hinh ¢6 20 bién thudc 4 nhan t6 giai
thich dugc 59.35% bién quan sat. M6 hinh sau khi loai
bé cac bién khong phu hgp ctia 4 nhan t6 STEM duoc
trinh bay dudi day:

Phén tich nhan t6'khing dinh CFA: Tht tuc thong ké
phan tich nhan t6 khéng dinh Confirmatory Factor
Analysis (CFA) dugc st dung. K&t qua phan tich cho
thdy mo hinh pht hop nhét véi dit liéu thuc chung 1a
mo hinh c6 4 nhan t6 tiém an, bao gdm: Cong nghé,
Ki thuat, Toan hoc va Khoa hoc. Céu truc don gian,
trong d6 mdi bién quan sat chi tai trong dang ké lén
mot trong bén nhén t6, duoc chimg minh qua céc
hé s6 tai nhan t8. Vé céc chi s6 so sanh muac do phu
hop, gia tri sai s0 binh phuong trung binh xap xi root
mean square error of approximation (RMSEA) ndm
ngay ¢ muc phit hop t6t (.044). Ca hai chi s6 so sanh
mtic phu hop comparative fit index (CFI) (.926) va
chi s6 Tucker-Lewis (TLI) (.905) déu dat mtc cao.

Tirkét qua trén c6 thé thay, tat ca ba nhan t& Cong
Bang 2: Bdng tong phan tich hoi quy boi
Model R R Square

1 0.656 0.430

Adjusted R Square

0.427

.24 40 4 37 .32
][] ] o] =

49%® 63 64614

d@@i-
@ﬁ‘f@ 5
ZZ @ m

Meth
63
ss ) 60

] [ ] =) ()
@ €9 @9 € ¢

Hinh 4: M6 hinh cdu tric diing phin SEM

c12 55

59
51

HOO®®®
10000

nghg, Ki thuat, Toan hoc déu c6 tuong quan hai chiéu
qua lai v6i nhau va ca ba nhan t6 cung lac tac dong
1én nhan t6 Khoa hoc. Trong d6, nhan t6 Cong nghé
déng vai tro quan trong trong viéc phat trién Khoa
hoc (hé s6 tuong quan thuan, tuong déi chat r=0.61).
Ttc 14, nhan t6 Cong nghé giai thich va du doan 61%

Std. Error of the Estimate

0.52751

Predictors: (Constant), Toan hoc (hiéu qua), Cong nghé (hiéu qua), Ki thuat (hiéu qua).

M0 hinh c6 gia tri R2 diéu chinh = 0.43, cac bién doc lap trong mo hinh giai thich 66% su bién thién ctia bién phu

thuoc 1a Khoa hoc, dugc gidi thich béi 3 bién doc lap.

Nhu vy, cac bién doc lap déu c6 y nghia véi mo hinh, bdi gia tri Sig. trong kiém dinh t hé s6 héi quy ctia méi bién
doc lap déu < 0.01, do d6 mbi bién doc lap déu c6 y nghia giai thich.

Bang 3: Ciic hé s6 phin tich hoi quy boi

Unstandardized Coefficients

Standardized Coefficients t

Collinearity Statistics

B Std. Error Beta Tolerance  VIF
1 Constant 0.832  0.109 7.651  0.000
Toan hoc 0.197  0.035 0.216 5.605 0.000 0.612 1.634
Ki thuat 0.247  0.038 0.273 6.569 0.000 0.524 1.910
Congnghé 0282  0.040 0.282 7.082 0.000 0.572 1.748

(Dependent Variable: Khoa hoc (hiéu qua))
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nhan t6 Khoa hoc. Bén lugt minh, cac nhéan t6 nay sé
déng vai trd 1a cac bién s6 trong phan tich hoi quy.

Phan tich hoi quy bji: Phan tich héi quy bdi dugc
chon, bién phu thuc 1a Khoa hoc (S) va 3 bién doc
lap, bao gdm: Cong nghé (T); Ki thuat (E); Toan hoc
(M). Gia tri cac bién dai dién dugc lya chon tur gia tri
trung binh cdng cac bién quan sat.

Theo két qua phan tich Anova gia tri Sig. cua
kiém dinh F = 0.000 < 0.01, do d6 m6 hinh héi quy la
phu hop d6i voi tép dit liéu va c6 thé st dung.

Tai Bang 4 duya trén cac gia tri p (Sig.) vahé so t, c6
thé két luan rang, cac bién Toan hoc, Cong nghe, Ki
thuat c6 y nghia trong mo hinh héi quy va déng gop
vao viéc du doén bién phu thuéc Khoa hoc. Theo d6
phuong trinh héi quy da chuan héa nhu sau:

Khoa hoc =0.832 + 0.197*Toan hoc +

0.247*K1 thuat + 0.282*Cong nghé

- Phan tich hoi quy tuyén tinh: Phan tich héi quy
tuyén tinh dugc thuc hién v6i cac bién trung gian lan
luot duoc dua vao md hinh dé du doan bién phu thudc
Khoa hoc (S) bao gom: Cong nghé (T); Ki thuat (E);

M6 hinh c6 gié tri R2 diéu chinh 1an lugt la 0.32;
0.40; va 0.43. Cac bién doc lap trong mo hinh gii
thich 1an luot 1a 57%; 63%; va 66% su bién thién cua
bién phu thudc 1a Khoa hoc, dugc giai thich lan luot
bdi 3 bién doc lap. Nhu vay céc bién doc 1lap déu co
¥ nghia v6i mo hinh, béi gia tri Sig. trong kiém dinh
t hé s6 hdi quy cua mdi bién doc lap déu < 0.01. Do
d6, mdi bién doc 1ap déu co y nghia giai thich va du
doén.

Phan tich hoi quy tuyén tinh duoc thuc hién voi
céc bién doc lap va trung gian lan luot 1a Cong nghé
(T); Ki thuéat (E); Toan hoc (M). Theo két qua phan tich
ANOVA cho thay, gia tri Sig. ctia kiém dinh t 1a 0.000
< 0.01, do d6 mo6 hinh hoéi quy la phu hop déi voéi
co sé dit liu va co thé st dung. Cac bién doc lap va
trung gian trong moé hinh gidi thich 66% su bién dong
cta bién phu thudc. Phan con lai 34% la anh huong
cac nhan t6 ngau nhién. Cac phuong trinh hoi quy da
chuén héa theo cac mo hinh héi quy 1an luot la:

Khoa hoc = 1.306 + 0.565*Cong nghé

Khoa hoc = 1.018 + 0.340*Cong nghé +

Toan hoc (M). Két qua phan tich dat dugc nhu sau: 0.329*Ki thuat
Bang 4: Bdng phin tich ANOVA dbi véi phin tich hoi quy tuyén tinh
Model Sum of Squares df Mean Square F Sig.
1 Regression 98.360 1 98.360 297.461 0.000
Residual 208.650 631 0.331
Total 307.010 632
2 Regression 123.238 2 61.619 211.239 0.000
Residual 183.773 630 0.292
Total 307.010 632
3 Regression 131.979 3 43.993 158.095 0.000
Residual 175.032 629 0.278
Total 307.010 632
(Dependent Variable: Khoa hoc (hiéu qua))
Béng 5: Bdng tong phén tich hoi quy tuyén tinh
Model R R Square Adjusted R Square Std. Error of the Estimate
1 0.566 0.320 0.319 0.57504
2 0.634 0.401 0.400 0.54009
3 0.656 0.430 0.427 0.52751
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Bang 6: Ciic hé s6 phan tich hoi quy tuyén tinh

Unstandardized Standardized t Collinearity
Coefficients Coefficients Statistics
B Std. Error  Beta Tolerance
1 (Constant) 1.306 0.108 12.102  0.000
Cong nghé (hiéu qua) 0.565 0.033 0.566 17.247  0.000 1.000 1.000
2 (Constant) 1.018 0.106 9.598 0.000
Cong nghé (hiéu qua) 0.340 0.039 0.341 8.664 0.000 0.615 1.627
Ki thuat (hiéu qua) 0.329 0.036 0.363 9.235 0.000 0.615 1.627
3  (Constant) 0.832 0.109 7.651 0.000
Cong nghé (hiéu qua) 0.282 0.040 0.282 7.082 0.000 0.572 1.748
Ki thuat (hiéu qua) 0.247 0.038 0.273 6.569 0.000 0.524 1.910
Toan hoc (hiéu qua) 0.197 0.035 0.216 5.605 0.000 0.612 1.634

(Dependent Variable: Khoa hoc (hiéu qua))

Khoa hoc = 0.832 + 0.282*Cong nghé +
0.247*K1 thuat + 0.197*Toéan hoc

Két qua kiém dinh mé hinh ciing cho thay, hé s6
VIF déu nhé hon 2. Ta c6 thé két luan rang, khong
xudt hién hién tuong da cong tuyén trong mo hinh.
He s6 Beta chuan ctia bién Cong nghé = 0.566. Diéu
nay cho thdy rdng, bién doc lap nay c6 anh hudng
manh mé nh4t dén bién phu thudc trong moé hinh
so v0i céac bién s6 trung gian khac nhu Ki thuat hay
Toéan hoc.

4. Két luan

Nhu vay, cac két qua nghién ctu trén cta nhom
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