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Abtracts: STEM is a common abbreviation for four closely connected areas of study: Science (S), Technology
(T), Engineering (E) and Mathematics (M). The fields are often associated due to the similarities that they
share both in theory and practice. STEM education is not a new teaching orientation, it is just a_ form of
integrated teaching in an interdisciplinary approach (at least 2 out of 4 areas of Science, Technology,
Engineering and Mathematics) has been done for a long time in the world as well as in Vietnam. The
difference of STEM education is mainly reflected in the use of scientific, engineering, technological and
mathematical knowledge to create products or models for real life. This article is interested in teaching
Multivariable Linear Regression to develop STEM skills for university students.
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1. Pit vin dé

STEM la thuét ngit viét tit cta bon tir Khoa hoc
- Science (S), Cong nghé -Technology (T), Ki thuat
- Engineering (E) va Todn hoc - Mathematics (M).
Gido duc STEM khéng phai 1a mot dinh hudéng day
hoc moi, nd chi 1a mgt hinh thic cia day hoc tich
hop theo cach tiép can lién mén (it nhét 2 trong 4
linh vyc Khoa hoc, Cong ngh¢, Ki thuét va Toan hoc)
da duge thuc hién tir 1au trén thé gidi ciing nhu &
Viét Nam. Sy khac biét ctia giao duc STEM chu yéu
thé hién trong viéc su dung cac tri thic khoa hoc,
k¥ thuat, cong nghé va toan hoc dé tao ra san phém
hoédc mé hinh phuc vu cho cudc séng. Bai bao nay dé
cap dén day hoc Hoi quy tuyén tinh (HQTT) da bién
nham phat trién k§ nang STEM cho sinh vién (SV)
dai hoc.

2. N¢i dung nghién ctru
2.1. Quy trinh EDP dé trién khai hoat dpng STEM

Trong bai bdo nay tac gia s€ van dung quy trinh
EDP (Engineering Design Process) vdi 7 pha, dugc
phong theo qua trinh thiét ké san pham ki thuat cua
cac ki su (tham khao Morgan, J. R., Moon, A. M., &
Barroso, L. R., 2013). (Dan theo Lé Thi Hoai Chau,
Lé Thi Béo Linh, 2019)

Pha 1: Xac dinh vén dé va cac rang budc (Identify
Problem and Constraints)

O pha nay, giang vién (GV) s& gi6i thiéu va giao
nhiém vu cho SV bfing mot tinh huéng 201 vén dé.
SV s& xac dinh muc tiéu thiét ké va tat ca cac rang
budc pht hop vé6i tinh hubng hodc cac tiéu chi di
kém v6i san pham thiét ké. Cac rang budc ki thuat
duoc hiéu nhu 1a nhiing sy gidi han, chéng han vé

U

thoi gian va vat dung. Cac ti€u chi ki thuat 1a nhiing
tinh chat mong doi can ¢6 ¢ san pham, 1a thudc do dé
danh gia va so sanh d tt cia cac san pham.

Pha 2: Nghién ctru (Research)

Trong pha nay, SV can phai thu thap cac thong
tin lién quan dén viéc giai quyet van de thiét ké san
pham. Thong tin & ddy c6 thé bao gdm cac tri thirc
can su dung, cac dir liéu lién quan, viéc lya chon vat
liéu sao cho phu hop véi céc tiéu chi da xac dinh &
pha 1 va ca viéc nghién ctru nhitng san pham “doi
trude”.

Pha 3: Lén y twong (Ideate)

Sau khi di c6 twong d6i day du thong tin, SV s&
lam viéc ca nhan dé suy nghi cach giai quyét van dé.
Céc ¥ tudng trong pha nay s& la chat liéu dé thao luan
trong pha 4.

Pha 4: Phin tich cac y twéng (Analyze Ideas)

SV s& thao luan nhém dé téng hop va hoan thién
cac y tuong. Dé chon ra giai phap t6i uu, SV can dya
trén nhling rang budc va ti€u chi ki thuét da xac dinh.

Pha 5: Ché tao (Build)

SV tién hanh xay dung san pham theo giai phap
t6i wu da xac dinh ¢ pha 4. Néu trong qua trinh tién
hanh, SV gap phai kho khan khong nhu dy tinh ban
dau thi ¢6 thé diéu chinh hodc xac dinh lai giai phap
t6i wu.

Pha 6: Panh gia va cdi thién (Test and Refine)

San pham cua SV s& dugc thir nghiém trong moi
truong phong theo thyc té tinh hudng cang chinh
xé4c cang t6t. Nhitng thong tin rat ra tir qua trinh thu
nghiém s& gitip SV cai thién san phdm hodc x4y dung
lai néu thu nghiém that bai, noi cach khéc, luc nay
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SV quay lai pha 3 v6i mot lugng thong tin phong phu
hon, qué trinh xoin oc nay sé& tiép dién dén khi san
pham lam ra dat yéu cau.

Pha 7: Trinh bay va phian anh (Communicate
and Reflect)

SV sé trinh bay san pham cua ho sao cho ca gidi
chuyén mén 1an nhimng ngudi sir dung khéng can
chuyén mon cao déu co thé hiéu dugc. SV ciing s&
ghi nhan va phan anh vé san pham dugc nhém khac
trinh bay. Qua trinh danh gia san pham cia nhoém
khéc s& gitip SV phat trién kha nang siéu nhén thirc
(metacognition) va khac siu kién thirc ciia minh.
2.2. Nghién civu mét tinh huéng

Phén tich va danh gia cac yéu té anh hudng dén
thoi gian rd, thoi gian thAm u6t cua thude thé hién
tai Phu luc 7 “Nghién ctru bao ché vién nén ra nhanh
trong mi¢ng chira meloxicam 7.5mg” trong khudn
kho dé tai “Nghién ctru va phat trién thudc bang
h¢ thong phan mém théng minh tu thanh lap”. S6
li¢u thu thap trong qua trinh nghién clru cia tac gia
Chung Khang Kiét (2018) nhu bang 1 (trich 10 dir
lidu dau tlen) Trong do: x : Nong d6 kali polacrillin
(%); x,: Nong do crospov1don (%); x,: Loai ta dugc
tron bong (0: Mg stearat 0.5-1%, PEG 3.5-5%); y,:
Thoi gian thim uat (gidy); y,: Thoi gian 1a (gidy); y,:

Thoi gian ra cai tién (gidy).
|sT|&x1| Ex2 [@x3] Exa | L1 Lv2 | L3

1 10 5 1 35 63 35 58
2 10 7 1 5.0 219 174 326
3 15 5 0 5 121 56 115
4 10 3 1 5.0 204 185 329
5 10 7 0 5 107 56 95
6 15 5 1 50 231 175 346
7 5 7 0 1.0 132 80 122
8 5 5 0 1.0 126 73 103
9 15 3 0 5 113 4 21
10 15 3 0 10 158 75 139

Nguon: Chung Khang Kiét (2018)

Trong hoat dong duogc thiét ké theo mo hinh da
chon, ching t6i xuét phat tr mat tri thure can day o
béc dai hoc: mé hinh HQTT da bién.

Cac yéutd S, T, E, M trong md hinh nay la:

- Khoa hoc (S): Hoa hoc

Cong thirc héa hoc cia meloxicam: C, ,H .N.O,S

14 I3 37474
Ham luong ctia meloxicam tinh theo cong thuc

% =—2CD 100, trong do: A: Do hap thu cia
A,.m.1000

dung dich thir; 4 : Do hap thu cta dung dich chuan;

C: Nong do dung dich chuan (ug/ml); D: P pha

loang ctia dung dich thir (D = 1000); m: khdi luong

can cua bot phuc (mg); C%: ham luong meloxicam
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trong phurc hop.
Cong thuec tinh do hoa tan ciia meloxicam & tung
thoi diém:

D, (%)= (900c SYG )< )

Trong d6: D d() hoa tan cua meloxicam (%) &
thoi diém 1ay mau phat thi J; a: lugng meloxicam
(mg) cho vao (15mg); C: ndéng d6 meloxicam (ug/
ml) & thoi diém j; C: nong d6 meloxicam (ug/ml) &
thoi diém i.

- Cong nghé (T): La kha ning st dung, quan 1y, hiéu
biét va truy cap duoc cong nghé Duoc trong bao ché
thudc.

- K¥ thuat (E): Poc dugc cac tai liéu hudng dan bao
ché vién nén rd nhanh trong miéng chira meloxicam
7.5mg.

- Toan hoc (M): Vén dung kién thirc vé& Xac sut
— Théng ké: Phan phdi chuén (PPC), kiém dinh gia
thuyét théng ké, phan tich HQTT da bién.

Quy trinh EDP trong trién khai hoat dong STEM
gdém 7 pha nhu sau:

Pha 1. Xac dinh van dé: Xéc dinh thanh phan ta
dugc trong cong thirc dé bao ché vién nén rd nhanh
trong miéng chira meloxicam 7.5mg, dir li¢u nhu
bang 1.

SV thao luan theo nhom dé tra 161 hai cau hoi
trong phiéu hoc tap:

- San pham (md hinh) can xay dung dé dy doan
cac giatriy,, y,, y3 la gi?

- Co nhimng rang budc (didu kién) gi dbi véi mo
hinh can xay dyng?

- Cac bién doc 1ap nao c6 lién quan dén bién phu
thudc nham xac dinh thanh phén ta duoc.

Trong pha nay, SV xac dinh dugc cac diéu kién
ciia md hinh HQTT da bién do la:

- Phan du cta mé hinh c6 PPC véi trung binh
bang 0, c6 phuong sai dong nhét va khong khong c6
tuong quan cta chudi phan du.

- Khéng c6 hién tuong da cong tuyén giita cac
bién doc lap.

Pha 2. Nghién ciru: SV doc ndi dung Phu luc 7
“Nghién ciru bao ché vién nén ra nhanh trong miéng
chira meloxicam” ciia dé tai “Nghién ctru va phat
trién thudc bang hé théng phan mém thong minh ty
thanh 1dp” (Chung Khang Kiét, 2018) de trd 101 cac
cau hoi ghi trong phiéu hoc tap bao gdm: Muyc tiéu
nghién ctru, PP nghién ctru, Két qua nghién ciru.

Két qua & pha nay dugc thé hién & phan tra 10
cho cac cau hoi ghi trong phiéu hoc tép.

Pha 3. Lén y twéng: SV lam viéc ca nhan dé dua
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ra mot giai phap xdy dung mé hinh hdi quy nao cho
phu hop trong s6 ciac mo hinh ma SV da dugc hoc:
HQTT, hdi quy phi tuyén, hdi quy logistic.

Pha 4. Phén tich cac y twéng: SV thao luan
nhém dé xay dung mé hinh hoan chinh bao gdm:
chon mo hinh phu hgp véi dir liéu khao sat va yéu
cAu dat ra, cac diéu kién cia mo hinh, kha nang duy
béo ctia md hinh. Két qua lwa chon mé hinh HQTT
da bién 1a phu hop vi cac bién doc 1ap va bién phu
thugc déu 1a bién dinh luong.

Pha 5. Tién hanh: SV tién hanh xay dung mé
hinh nhu da xac dinh ¢ Pha 4. Pha nay dugc thuc
hién trong phong may tinh co cai dat sin phan mém
SPSS.

Pha 6. Panh gia va céi thién: SV thi nghiém mo
hinh bing d4nh gia cac diéu kién ctia mo hinh HQTT
da bién da chon. Cac diéu kién can phai kiém tra la:

- Phan du cta mé hinh c6 PPC véi trung binh
bang 0, c6 phuong sai ddng nhét va khong khong c6
tuong quan cua chudi phan du.

- Khoéng c6 hién tugng da cong tuyén giita cac
bién doc 1ap.

Pha 7. Trinh bay va phan anh: SV thuyét minh
vé md hinh ctia nhom minh va danh gia san pham cua
nhém khac. Trong pha nay, cin danh gia cac gia dinh
ctia mo hinh nhu sau:

Phin dw c¢6 PPC: Phép kiém Kolmogorov-
Smirnov va Shapiro-Wilk trong bang Test of
Normality cho thiy phan du chuin hoéa c6 PPC (p
>0.05)

Lién hé tuyén tinh giira bién phu thudc va bién
doc lap: Biéu dd Scatterplot cho thay phan du chuan
hoéa phan bd ngau nhién xung quanh duong thing y =
0 va tao thanh mot duong thang nén gia dinh lién hé
tuyén tinh khong bi vi pham.

Phwong sai phan dw dong nhat: St dung tuong
quan hang Spearman dé danh gia mbi quan hé giita
phan du chuan hoa va cac bién doc lap cho thay tat
ca cac gia tri p > 0.05 nén diéu kién nay khong bi vi
pham. Ngoai ra c6 thé sir dung cac phép kiém nhu
Breusch-Pagan, Glejser, Harvey-Godfrey, White va
phép kiém F (Fisher) dé kiém tra diéu kién nay.

Khong c6 hién twgng tu twong quan chudi (bic
nhit) phan dw

Hé s6 Durbin-Watson = 2.008 thudc khoang 1.5
— 2.5 nén khong c6 hién tugng tu trong quan chudi
béc nhat, tc 1a phan du cia md hinh khong c6 hién
tugng tu twong quan voi nhau. (Durbin, J. and G.S.
Watson, 1951)
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Coefficients”

Standardized
Unstandardized Coeflicients Coefficients

Model B Std. Error Beta 1 Sia.

Collinearity Statistics
Tolerance WIF

1 (Constant) 3.444 6.265 551 550
X 3.226 358 218 9013 000 ag4 1.016
X2 2811 863 078 3.256 005 992 1.008
X3 -332.478 9.451 -2.810 -35.180 .000 .09 10.943
X4 99.455 2569 3.088 38.715 .000 092 10915

a. Dependent Variable: Y1

Bang Coefficients 12 két qua phép kiém t dé kiém
dinh gia thuyet H: B, =B,=B,=0. Két qua nay cho
thdy cac hé sd h01 quy khac 0 c6 y nghia nén khong
¢6 bién doc 1ap nao bi loai khéi mo hinh (p = 0.000).
Tir cac phan tich va danh gia trén, c6 thé xay dung
phuong trinh hoi quy 1a:

Y, =3.44443.226 X1+2.811X2-332.487X3+99.455X4

Tir phwong trinh nay c6 thé xac dinh dugc cac gia
tri du bao Y1 khi biét cc gia tri ctia bién doc 1ap va
nhirng ung dung khac cua mo6 hinh HQTT.

3. Két luin

Bai béo da sir dung quy trinh EDP gom 7 pha dé
trién khai hoat dong STEM thong qua mat tinh huong
thuc té: xay dung mo6 hinh hoi quy tuyen tinh da bién
nham phuc vu cac hoat dong du bao voi nguén dur
lidu tham khao tir d@ tai “Nghién ciru va phat trién
thudc bang hé théng phan mém thong minh ty thanh
lap” (Chung Khang Kiét, 2018). Bé day hoc tri thirc
hdi quy tuyén tinh da bién, chung toi d tich hop kién
thirc cua cac khoa hoc Hoa, Duogc, Tin hoc, Toan
hoc. M6 hinh HQTT dugc xay dung nhu mot vi du
minh hoa dé SV ¢6 thé hiéu duoc y nghia cua cac
bién trong mé hinh, biét sir dung cac cong cu danh
gia va diéu chinh mo hinh, ¢6 thé st dung mo hinh
phuc vu nghién ctru xac dinh thanh phén ta duogc
trong cong thirc dé bao ché dugc va nhiéu img dung
tuong tu khac trong linh vic bao ché va cong nghiép
Duoc. Bai bao da minh hoa mdt tinh huéng day hoc
tich hop theo cach tiép can lién mon gop phan phat
trién k¥ nang STEM cho SV.

* Dé tai nay dwoc nhdn kinh phi tai tro tiv
Trwong Dai hoc Y Dugc TP Hé Chi Minh.
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