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ABSTRACT

Computational thinking is one of the fundamental thinking types.
Meanwhile, STEM education is also showing as an effective model in
teaching subjects related to fields of science, technology, engineering and
mathematics (STEM) in universities. This study is aimed to consider
students’ computational thinking based on the model of STEM education
through Scratch at Can Tho University. A statistical analysis was
conducted to evaluate the results of the survey.

TOM TAT

Tue duy ldp trinh tinh todn ld mét trong nhitng tw duy nén tang. Trong khi,
gido duc STEM ciing dang ching t6 la mgt mé hinh hiéu qua trong dao
tao cdc nganh lién quan dén cdc linh viee khoa hoc, cong nghé, ky thudt
va toan hoc (STEM) trong cdc truong dai hoc. Nghién ciru nay xem xét tw
duy ldp trinh tinh todn ciia sinh vién duwdi cdch tiép cdn ciia mé hinh gido
duc STEM théng qua phian mém Scratch tai Trieong Pai hoc Can Tho.
Phn tich thong ké dwoc sir dung dé danh gia két qua khao sat.

Trich din: Bui Anh Tuan, Lam Minh Huy, Nguyén Thi Minh Anh, Truong Qubc Tuan va Pham Vuong Dang
Linh, 2019. Khao sat tu duy 1ap trinh tinh toan cua sinh vién trong mé hinh gido duc STEM: Nghién
cuu tai Trudong Pai hoc Can Tho. Tap chi Khoa hoc Truong Pai hoc Can Tho. 55(S6 chuyén dé:
Khoa hoc Gido duc): 56-61.

1 GIOI THIEU

Thé gi6i da va dang budc vao cudc cach mang

(2016), Cong nghiép 4.0 phat trién dwa trén ba try
¢Ot chinh 1a ki thuét so, sinh hoc va vat 1i.

cong nghiép lan thir tu hay con goi 1a Cong nghiép
4.0. Khong nam ngoai sy phét trién chung cua thé
gioi, Viét Nam ciing dang ting budc chuyén minh
dé tiép can véi nén Cong nghiép 4.0. Theo Schwab
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Theo Romeo and Vallerand (2016) thi nam tu
duy ctia thé ky XXI cling nhu ¢ thoi dai Cong nghiép
4.0 1a tu duy phan bién, tu duy hop tac, tur duy sang
tao, tu duy lép trinh tinh toan va tu duy giai quyét
van dé.
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s’ e
Critical Thinking

-

Collaboration

Hinh 1: Nim tw duy cho thé ky XXI (5C21)
Romero (2016). Design: Dumont
Trong do:
Critical Thinking: Tu duy phé phan, phan bién
Collaboration: Cong tac
Creativity: Sang tao
Problem solving: Giai quyét van dé

Computational thinking: Tu duy 1ap trinh tinh
toan

Theo d6, tu duy 1&p trinh tinh toan 1a mdt trong
nam tu duy nén tang cia thoi dai ngay nay. Tu duy
nay la mdt chia khoa quan trong de giup con nguoi
c6 thé dap g duoc nhimg yéu cau dit ra trong linh
vue k¥ thuat sd, mot trong ba trong diém cua cudc
Céach mang cong nghiép lan thi tu.

Mot cau hoi dugce datraco la “Tw duy ldp trinh
tinh todn cuia sinh vién trong mé hinh gido duc
STEM hién nay nhw thé nao?”. Tra 16i mot phan
cau hoi nay, bai viét tién hanh khao sat tu duy lap
trinh tinh toan cua sinh vién trong mo hinh giao duc
STEM tai truong Dai hoc Cén Tho.

2 COSOLY LUAN
2.1 Gido duc STEM

STEM la thuét ngi viét tit tir tiéng Anh cua céac
thuat ngtr Science (khoa hoc), Technology (cong
ngh¢), Engineering (ki thuat) va Mathematics (toan
hoc).

Giao duc trong thoi dai Cong nghiép 4.0 thi mo
hinh gido duc STEM dang ngay cang nhan dugc sy
quan tdm va chii ¥ tir cac nha gido duc trén thé gidi.
Hiép hoi cac gido vién day khoa hoc qubc gia My
(National Science Teachers Association — NSTA)
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dugc thanh 1ap nim 1944 da d¢ xuét ra khai niém
giao duc STEM (STEM education) véi cach dinh
nghia ban dau nhu sau:

“Gidgo duc STEM la méot cach tiép can lién
nganh trong qua trinh hoc, trong do cac khadi niém
hoc thudt mang tinh nguyén tic dwoc long ghép véi
cac bai hoc trong thé gidi thuce, o do cac hoc sinh
ap dung cdc kién thirc trong khoa hoc, cong nghé,
ky thudt va todan vao trong cac béi canh cu the, glup
két noz gitta truong hoc, cong dong, noi lam viéc va
cdc té chire toan cdu, dé tir do phdt trién cdc nang
lyc trong linh vue STEM va cung voi do co thé canh
tranh trong nén kinh ké méi” (Tsupros et al., 2009)

Tir dinh nghia trén, c6 ba dic diém quan trong
khi néi vé giao duc STEM:

— Céch tiép can lién nganh.

— Lbdng ghép véi cac bai hoc, tao ra san phim
ung dung vao thyc té.

— Két ndi tir trudng hoc, cong dong dén céc to
churc toan cau.

Theo D& Van Tudn (2014) thi mot trong nhitng
phuong phap day va hoc mang lai hiéu qua cao nhat
cho giao duc STEM la phuong phéap “hoc qua hanh”
(“Learning by doing”). Phuong phép nay gitp hoc
sinh ¢6 dugc kién thic tir kinh nghiém thyc hanh
chu khong phai chi tur Iy thuyét Béng cach xdy dung
cac bai giang theo chu de va dya trén thuc hanh, hoc
sinh s& dugc hiéu siu vé ly thuyét, nguyén 1y thong
qua céc hoat dong thuc té.

Mot mé hinh day hoc theo gido duc STEM da
dugc Tuan ef al. (2019) dé xuat, mé hinh nay lién
két bdn linh vuc khoa hoc, cong nghé, ky thuat va
toan hoc dé tao ra cac san phdm sang tao, trong do
yeu td cong nghé¢ dugc dac biét nhén manh va 1a yeu
t6 trung tim ciia mé hinh. M6 hinh STEMTech dugc
minh hoa trong Hinh 2.

Engineering

\
Mathematics

Hinh 2: M6 hinh STEMTech trong dé cong
nghé 1a yéu to trung tim

(Tuan et al, 2019)
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Trong do:

Engineering: Ky thuat
Science: Khoa hoc
Mathermatics: Toan hoc
Technology: Cong ngh¢

Mo hinh STEMTech c6 hai dic diém co ban la
(1) nguoi hoc thyc hanh va trai nghiém cac cong
nghé méi; va (2) cac san pham STEM do ngudi hoc
tao ra phai sang tao va dua trén cac cong nghé maoi
nay. Cac cong nghé méi duoc hiéu 1a nhimng cong
nghé ma ngudi hoc chua biét, ma khong nhat thiét
phai méi ddi voi cong dong khoa hoc.

Théng qua gido duc STEM, hoc sinh duoc phat
trién cac ki nang nhu giai quyét van dé, sang tao,
phan tich, phan bién, tu duy ddc lap, lam viéc nhém,
giao tiép va cac ki niang vé cong nghé thong tin. Pay
¢6 thé 1a mot mo hinh gido duc dap tmg duoc yéu
cdu ctia cudc cach mang Cong nghiép 4.0.

2.2 Tuw duy lap trinh tinh toan

Thuat nglr tu duy ldp trinh tinh toan
(computational thinking) 1dn dau tién duoc dé cap
vao nam 1980 bdi Seymour Papert (Xem Papert,
Seymour, 1980), sau d6, thuat nglt nay dugc phat
trién chinh thirc boi Gido su Jeannette Marie Wing
trong bai bao khoa hoc “Computational Thinking”
vao nam 2006 (Xem Wing, Jeannette M, 2006).
Theo Wing, Jeannette M, (2006) thi “Tw duy ldp
trinh tinh toan xdy dung dwa trén sirc manh va sy
han ché ciia qud trinh tinh toan. Phwong phdp va mé
hinh tinh todn cho ching ta can dam dé giai quyét
van dé va thiét ké nhiing hé tho”'ng ma khong ai trong
chung ta co kha nang giai quyet mot minh”, “Tu duy
lap trinh tinh todn lién quan dén gidi quyet van de,
thiét ké hé thong, va hiéu hanh vi con nguoi, bang
cach sir dung cac khai niém co ban vé khoa hoc mady
tinh”.

Theo Romeo and Vallerand (2016) thi “Tw duy
ldp trinh tinh toan la mot tdp hop cac chién luoc
nhén thirc va siéu nhdn thire dwoc lién két véi cdc
quy trinh va phwong phdp lién quan dén may tinh
nhw trieu twong hoa, thudt todn, nhan dang méu,
phan tach va té chire kién thirc phirc tap thanh céc
chuoi logic”.

2.3 Ngon ngir 1ap trinh Scratch

Mo hinh gido duc STEM dugc chon lam nén
tang cho khao sat. Tiép theo 1 lya chon yéu t cong
nghé. Phian mém Scratch, v6i wu thé 1a phan mém
da ning, dé hoc, dé sir dung va mién phi dugc uu
tién luya chon.
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Scratch duoc thiét ké va duy tri boi Media Lab
cua Vién Cong nghé Massachusetts (Massachusetts
Institute of Technology — MIT, Hoa Ky). Scratch
dugc str dung cho moi tré em tir 8 tudi trd 1én, da co
mat tai hon 150 qudc gia voi hon 40 ngdn ngit trong
d6 c6 tiéng Viét. Ngoai ra, Scratch con 1a mot cong
dong tryc tuyén, noi két ndi moi nguoi thich 1ap
trinh bang Scratch, qua d6 c¢6 thé chia sé, twong tac
thong qua nhiing cau chuy¢n, tro choi, hinh anh,...

Scratch con giup nguoi lap trinh cach suy nghi
sang tao, suy ludn c6 h¢ théng va hop tac lam viéc,
day 1a nhimg ki nang can thiét cho cudc séng trong
thé ki XX Lép trinh trén Scratch duoc thyc hién
mot cach rit tryc quan bang viée “lép rap” cac nhom
khéi 1énh, cac thé 1énh nhu mot trd choi xép hinh;
¢6 thé thao tac kéo, tha dé thuc hién cac chirc nang
diéu khién cac ddi tegng nhan vat, thyc hién céc
nhiém vu va md ta cac su kién,... dé giup nguoi
dung thiét ké va xay dung cac chuong trinh. Scratch
rat thich hgp dé gido vién tao ra san pham phyc vu
viéc day hoc nhu la mé phong kién thirc, md hinh
hoéa bai hoc, bai giang, sach dién tur, ung dung hoc
tap,...

3 PHUONG PHAP NGHIEN CUU

3.1 Doi twgng va tién trinh nghién ciru

Khao sat dugc tién hanh & 50 sinh vién nganh Su
pham Toan hoc K41 (ndm thur ba) tu thang 01/2018
dén thang 03/2018. Tién trinh thyc nghiém gom céc
budc sau:

Budc 1: Tap huén cho sinh vién vé gido duc
STEM va céch 1dp trinh v6i Scratch trong 1 thang.

Budc 2: Chia 16p thanh 10 nhom, mdi nhom trai
nghiém viéc tao ra mot chuwong trinh tinh toan trén
mdy tinh bang cach sir dung ngdn ngit Scratch va két
hop thém nhitng cong cu k¥ thuat sé khac nhu
GeoGebra (néu can). Thoi gian thyc hién trong 1
thang.

Céc nhém duge yéu cau thiét ké chuong trinh
tinh toan trén mdy tinh theo moé hinh do Bui Anh
Tuén va Truong Quoc Tuan (2017) dé xuat:

- Xay dung va giai bai toan tong quat.

— Thiét ké giai thuat va viét chuong trinh tinh
toan trén may tinh.

— Chuong trinh dua ra sit dung va hi€u chinh
(néu can).

Budc 3: Phat phiéu khao sat y kién sinh vién vé
tu duy 1ap trinh tinh todn va phéan tich két qua.
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3.2 Phan tich tién nghiém phiéu khao sit y
kién sinh vién

Phiéu khao sat ¥ kién sinh vién duoc xiy dung
nham danh gia cac trai nghiém ma sinh vién dat
Biang 1: Phiéu khio sat cho sinh vién
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dugc khi thiét ké chuong trinh tinh toan trén méy
tinh. Phi€u khao sat dugc trich tr nghién ctru cua
Bean et al. (2015).

Cau tra loi

STT Noi dung Hoan toan Khong Phan Pong I;I:;I:]
khong dongy dongy van y ddng ¥

1 Téi thiy ty tin khi sir dung cong nghé may tinh. 1 2 3 4 5
Toi thay tu tin trong viéc viet cac chuong trinh may

2 p . 1 2 3 4 5
tinh don gian.
Tbi biét cach huéng dan cac khai niém cua 1ap

3 ) ORI . 1 2 3 4 5
trinh mét cach hig¢u qua.

4 Toi co t.l’}e tl}uc (‘iay thai d6 tich cuc & hoc sinh 1 5 3 4 5
trong viéc lap trinh.

5 To6i c6 theé hudng d?ln hoc sinh sir dung 1ép trinh 1 5 3 4 5
nhu mot cong cu d€ kham pha nhitng chu d€ méi.
T6i cam thay ty tin khi sir dung 18p trinh nhu mot

6 N o . 1 2 3 4 5
cong cu giang day trong 16p hoc.
T6i co the tao ra gido an c6 két hop 1dp trinh nhu la

7 A - 1 2 3 4 5
mdt cong cu giang day.

3 T6i co the diéu chinh gido an co6 ket hop 1ap trinh 1 ) 3 4 5

nhu 1a mét cu giang day.

O cac cau hoi 1 va cau hoi 2 nhdm danh gia mirc
do tu tin trong viéc dung cong nghé thong tin, vict
chuong trinh may tinh.

O céc cau hoi 3, cau hoi 4 va cau hoi 5 nham
danh gia ve kha nang truyén dat hi¢u qua ve lap trinh
cho hoc sinh.

O céc cau héi 6, cau hoi 7 va cau hoi 8 nham
danh gia veé viéc thict ké gido an, st dung 1ap trinh
trong qua trinh giang day.

Ca 8 cau hoi nay duogc thiét ké theo thang Likert
5 bac nham danh gia ket qua dinh lugng cua cau tra
161. Cac cau hoi dugc ma hoa diém nhu sau:

Bing 2: Bang két qua y kién sinh vién

Hoan toan khong dong y = 1;

Khong dong y = 2;

Phan van = 3;

Déng y=4;

Hoan toan dong y = 5.

4 KET QUA VA THAO LUAN

4.1 Phan tich hiu nghi¢ém phiéu khao sat y

kién sinh vién

Két qua khao sat c6 50 phiéu phat ra va thu lai

50 phiéu (ti 1& 100%). Bang 2 trinh bay y kién phan
hoi cua sinh vién.

Céu hoi 1 2 3 4 5 6 7 8
iAo, S6 chon 0 0 0 0 0 0 0 0
Hoan toan khong dong y Ty 18 (%) 0 0 0 0 0 0 0 0
Khong dong ¢ S6 chon 8 7 8 5 5 7 3 9
Tyl (%) 16 14 16 10 10 14 6 18

Khong ¢ kién S6 chon 8 10 19 19 19 11 10 15
Tyl (%) 16 20 38 38 38 22 20 30

Péng § SO chon 24 24 19 21 18 26 28 23
Tylé (%) 48 48 38 42 36 52 56 46

Hodn todn déng ¥ So chon 100 9 4 5 8 6 9 3
,, . Tylé(%) 20 18 8 10 16 12 18 6
Tong lya chon dong y va S6 chon 34 33 23 26 26 32 37 26
hoan toan dong y Tyl6 (%) 68 66 46 52 52 64 74 52
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Bang 2 cho thay ti 1& viéc lwa chon “dong y” va
“hodn toan dong ¥’ ciia hdu hét cac cau hoi déu 16n
hon 50%, cho thdy tu duy l4p trinh tinh toan cua
nhom khao sat vuot mirc trung binh. Ngoai ra, véi
cau héi 7 lién quan dén viéc “tao ra gido dn c6 két
hop lap trinh nhu la mot cong cu giang day” thi ti 1€
dat mic cao nhit voi 74%. Két qua nay cao c6 thé
do nhém thuc nghiém 100% 1a sinh vién su pham
nén viéc thiét ké giao an 1a mot loi thé. Ti 1¢ thap
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nhit (46%) 1a ciia cau hoi 3 d& cap vé kha ning
“huong dén cdc khai niém cia lap trinh mot cach
hiéu qua”. Két qua thip co thé do thoi gian tiép xuc
v6i cac khai niém 14p trinh ngén va cac khai niém
nay khong duoc day bai ban trong chuong trinh.

Két qua léy v kién cua sinh vién, d6 tin cay, gia
tri trung binh va d6 1¢éch chuén cua tung cau hoi
dugc phén tich bang SPSS version 23 va trinh bay
trong Bang 3.

Bing 3: Phén tich s6 li¢u ciia phiéu khao sat y kién sinh vién

Reliability Statistics

Cronbach’s N of

Alpha Items

0.898 8
N Mean Std. Deviation Cronbach’s Alpha of Item Deleted
Cau 1 50 3.72 0.970 0.908
Cau 2 50 3.70 0.931 0.883
Cau3 50 3.54 0.762 0.879
Cau 4 50 3.52 0.814 0.878
Caus 50 3.58 0.883 0.873
Cau 6 50 3.62 0.878 0.876
Cau7 50 3.86 0.783 0.892
Cau 8 50 3.40 0.857 0.891

Bang 3 cho thiy dd tin cdy chung va do tin cdy
cua 8 cau hoi dat kha cao, d6 tin cay chung dat 0.898
chung to cac cau hoi phu hop véi phiéu khao sat ¥
kién. Gia tri trung binh cua cac cau hoi xép xi nhau
thé hién sy twong dong giita cac yéu té cua tu duy
lap trinh tinh toan. Céc gia tri trung binh déu nam

g

trong khoang 3 dén 4, tirc tir mic “phdn van” dén
“dong y”.
Gia tri trung binh quy udc cua 8 cau hoi va gia

tri trung binh cua tirng cau hdi dugc tinh toan va
trinh bay Hinh 3.

= o n~ - b ~ 3 86
. 3 34 352 358 3.40
|
Cau 1 Can 2 Cau 3 Can4 Can s Can 6 Can 7 Can 8
e (712 11 trung binh moi ¢can Gaatrn trung binh 8 can

Hinh 3: Gia tri trung binh ciia 8 cau héi khao sat

Cau hoi 7 o gia trj trung binh cao nhit (3,86),
cau hoi nay vé kha nang thiét ké gido an c6 két hop
lap trinh dé giang day. Céc cdu hoi trén dugc khao
sat voi sinh vién nganh Su pham Toén nén c6 thé
day 1a loi thé trong viéc st dung 1ap trinh phuc vu
vi€c giang day.

Cau hoi dat ra 1a cac gid tri trung binh c6 vuot
trung binh 1y thuyét 13 3 va c6 nhé hon 4 hay
khong?. Phan tich kiém dinh gia thuyét vé gia tri
trung binh véi mic ¥y nghia @ = 0.05 | tirc d6 tin
cdy 12 95% (tong sb phiéu 1a n=50) dwoc thyc hién.

60

—  Gia thuyét so sanh v6i trung binh 1y thuyét 1a 3

Ho: = po; Hi: e > o
Mién bac bo twong tng 1a
W, = [ua; +O°]

[1.645; +o0]

Tur céac gia tri ugs dbi voi gia thuyét trén, ta bac
bo gia thuyét Hy, thira nhan gia thuyét H,, két luan
dugc céc gia tri trung binh cta 8 cau hoi that sy 16n
hon gi4 tri trung binh ly thuyét 1a 3.

—  Gia thuyét so sanh voi gid tri 4
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Ho: = po; Hii e < o
Mién bac bo twong tmg 1a

We = [=o0;uq] = [-00; —1.645]

TUr céc gia tri u,s ddi voi gia thuyét niy, ta bac
bo gia thuyét Hy, thira nhan gia thuyét H,, két luan
duoc cac gia tri trung binh cua 8 cau hoi that sy bé
hon 4.
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Céc s liéu kiém dinh cho théy, gié tri trung binh
clia cac cau hoi déu nam trong khoang tir 3 dén 4 voi
do tin cay 95%, tirc 1a cac cau tra o1 xoay quanh tir

‘phdn van” dén “dong . Két qua nay cho thiy tu
duy lap trinh tinh toan cia nhém thyc nghiém thyc
su dat mirc hon trung binh, nhung van con su ludng
Iy trong viéc danh gia kha ning ca nhan dé hoan
thanh viéc 1dp trinh tinh toan ciing nhu st dung cac
kién thuc 18p trinh tinh toan vao day hoc.

Bing 4: Bing kiém dinh gia thuyét vé gia tri trung binh (dd tin ciy 95%)

S6  Gia tri trung P léch

_(x- Ho)Vn

qs —

x o

gia try binh chuin So sanh vé&i So sanh véi

gia tri 3 gia tri 4

Cau 1 50 3.72 0.970 0.908 3.500 -3.792
Cau 2 50 3.70 0.931 0.883 4.252 -3.341
Cau 3 50 3.54 0.762 0.879 3.714 -5.571
Cau 4 50 3.52 0.814 0.878 3.127 -5.558
Cau 5 50 3.58 0.883 0.873 3.364 -4.646
Cau 6 50 3.62 0.878 0.876 3.704 -4.349
Cau 7 50 3.86 0.783 0.892 6.143 -2.891
Cau 8 50 3.40 0.857 0.891 1.980 -6.270

5 KET LUAN Bean, N.H., Weese, J., Feldhausen, R., and Bell,

Tu duy 1ép trinh tinh toén la mot trong nam tu
duy nén tang cua thoi dai ngay nay va 1a mot chia
khoa quan trong de gitip con ngudi 6 thé dap tng
dugc nhing yéu cau dit ra trong linh vyc k¥ thuat
sé, mdt trong ba trong diém cua cudc cach mang
cong nghiép lan thir tu. Két qua khao sat cho thay,
mic du thoi gian tiép can véi lap trinh tinh toan
khong nhiéu (khoang 3 thang) nhung sinh vién tai
Trudng Dai hoc Cén Tho van vuot mic trung binh
veé murc do sir dung tu duy lap trinh toan.

Ngoai ra, nghién ctru con 1a mot bang ching cho
thdy sinh vién Truong Dai hoc Can Tho ¢6 kha ning
thich nghi tot voi bdi canh ciia cude cach mang cong
nghiép lan thtr tu. Trong twong lai, khi cai tién
chuong trinh dao tao, nén tinh dén viéc phat trién tu
duy lap trinh tinh toan cho sinh vién bai ban hon
thong qua thiét ké cac hoc phan lién quan va cac hoat
dong ngoai khoa nham khai thac t6t hon nita tiém
nang cua sinh vién phuc vu cho muyc tiéu phat trién
kinh té - xa hoi trong ky nguyén sd.
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