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ABSTRACT

The study is aimed to approach the Scratch software to create
products in the STEM education model for students of mathematics
teacher education at Can Tho University. After that, STEM-Scratch
products of experimental groups were assessed by Dr. Scratch
software. An statistical study was conducted to evaluate the
effectiveness of this approach and show how to improve STEM-
Scratch products in the model of STEM education.

TOM TAT

Nghién ciru nham tiép cdn phan mém Scratch dé hinh thanh cdc san
phcfm trong mo hinh gido duc STEM cho sinh vién sw pham Todn tai
trwong Pai hoc Can Tho. Sau dé, cdc san pham STEM-Scratch cia
nhém thwe nghiém dwoc danh gia dinh leong bang phan mém Dr.
Scratch. Mot nghién ciru thong ké dwoc tién hanh dé danh gid tinh
hiéu qud ciia cach tiép cdn ndy va chi ra cdch thire cdi tién cdc san
phdm STEM-Scratch trong mé hinh Gido duc STEM.

Trich dan: Bui Anh Tuan, Bui Lé Diém, Truong Quéc Tuan va Lam Minh Huy, 2019. Tiép cdn mé hinh gido
duc STEM théng qua phan mém Scratch cho sinh vién su pham toan tai Truong Pai hoc Can Tho.
Tap chi Khoa hoc Trudong Pai hoc Can Tho. 55(3C): 56-64.

1 GIOI THIEU

Vay mé hinh gido duc nao c6 thé dao tao nguon
nhan lyc do?

Thoi dai hién nay 1a thoi dai cong nghiép 4.0,

mot khai niém dugc dé& xuéng & Pic trong nhiing

M0t trong cac céu tra 101 1a mo hinh Gido duc
STEM.

nim gan day. Theo Klaus Schwab (2016) , Cong
nghiép 4.0 phat trién trén ba tru cot chinh: Ky thuat
$0, Cong nghé sinh hoc va Vit li, v6i cac dac trung
duogc nhan manh 13 tri tué nhén tao, van vat két ndi
thong qua internet, khoa hoc robot, xe ty hanh, cong
nghé in 3D, cong nghé nano, cong nghé sinh hoc,
khoa hoc vat li€u, luu trit nang luong va dién toan
lugng ti.

2 COSOLY LUAN
2.1 STEM va gigo duc STEM

Trong gido duc thoi dai cong nghiép 4.0, md
hinh gido duc STEM ngay cang tr& nén phd bién.
Theo Reeve (2015), STEM la viét tit cia cac tir:
Science (Khoa hoc), Technology (Cong nghé),
Engineering (K¥ thuat) va Mathematics (Toan hoc)

Sy phat trién cta cudc cach mang cong nghié APV 2
I P ; ang g nghiep vGi ndi ham cu thé nhu sau:

lan tht tw doi hoi cap bach nhimg ngudn nhan lyc
moi trén the gidi.

56



Tap chi Khoa hoc Truong Pai hoc Can Tho

— Khoa hoc (Science) 1a nghién ctru vé thé giéi
tu nhién, bao gdm cac quy luat lién quan dén thién
nhién véi vat 1y, hoa hoc va sinh hoc. Khoa hoc bao
gbm kién thire dd dwoc tich liy theo thoi gian va quéa
trinh tao ra kién thirc méi.

— Cong ngh¢ (Technology) 1a qua trinh sira doi
thé gi61 ty nhién dé dap ung nhu cdu va sy mong
muon cua con ngudi, la sy d6i méi cua con nguoi
lién quan dén thé hé trf thire va quy trinh phat trién
hé thong dé giai quyét van dé va mé rong tiém ning
ctia con nguoi.

— K§ thuat (Engineering) 1a cach thuc tUng
dung Toan hoc va Khoa hoc dé tao ra Cong nghé.

— Toan hoc (Mathematics) 1a mgt ngon ngit cua
céc con sd, hoat dong, md hinh va cac mdi quan hé.
Toén hoc dugc st dung trong ca ba linh vuc: Khoa
hoc, Cong nghé va Ky thuat.

Hiép hoi cac gido vién day Khoa hoc qudc gia
My (National Science Teachers Association —
NSTA) dugc thanh 1ap vao nim 1944, da d& xuét ra
khai niém gido duc STEM (STEM education) véi
cach dinh nghia ban dau nhu sau:

“Gi4o duc STEM la mot cach tiép can lién nganh
trong qua trinh hoc, trong d6 cac khai ni¢m hoc thuat
mang tinh nguyén tic dugc 1ong ghép vai cac bai
hoc trong thé gidi thuc, & d6 cac hoc sinh ap dung
céc kién thuc trong khoa hoc, cong nghé, ky thuat
va toan vao trong cac bdi canh cu thé, gitp két n01
gilia truong hoc, cong dong, noi lam viée va cac to
chtre toan cdu, dé tir d6 phat trién cac ning luc trong
linh vuc STEM va cung véi d6 ¢ thé canh tranh
trong nén kinh k& mai” (Tsupros et al., 2009).

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

— Céch tiép céan lién nganh;

— Ldng ghép véi cac bai hoc trong thé gidi
thuc;

— Két nbi tir truong hoc, cong dong dén cac to
churc toan cau.

Thong qua gido duc STEM, hoc sinh dugc phat
trién cac k¥ nang: Giai quyét van d¢, sang tao, phan
tich phan bién, tu duy doc lap, lam viéc nhom, giao
tiép va cac ky nang veé cong nghé¢ thong tin.

bay that sy la mot mo hinh gido duc dap tng
duoc yéu cau cua cudc cach mang Cong nghiép 4.0.

2.2 Dao tao gido vién theo dinh hwéong giao
duc STEM ¢ Uc

Iai Uc,‘ theo Fassa (2013), trong Chién lugc
Quoc gia vé giao duc STEM trong nha truong giai
doan 2016 — 2026, c6 dua ra 5 muyc tiéu lon, trong

57

Tap 55, S6 3C (2019): 56-64

d6 ¢6 “Tang cudng kha ning ciia gido vién va cht
luong giang day vé STEM”.

Theo d6 viée dao tao gido vién thong qua cac ké
hoach sau:

—  Thu hut gido vién khoa hoc va toan hoc vao
cac chuong trinh phat trién chuyén moén, tip trung
vao kién thirc ngi dung su pham va kién thirc ndi
dung, cac chuong trinh phat trién chung cho tat ca
gido vién.

— Phat trién chuyén mon cho gido vién toan va
khoa hoc d¢ co6 theé ho trg gido vién trong viéc thuc
hién Chuong trinh giang day khoa hoc, toan hoc va
cong nghé Uc, bao gdm cac dic diém chinh:

Céch tiép can dua trén bang chimg.

_ Su dyng kinh nghiém qudc t& va kinh nghiém
cap tiéu bang.

Xay dung mot sb chuong trinh lién két phat trién
chuyén mén véi bang cdp cao hon trong gido duc
toan hoc va khoa hoc, cac chuong trinh nay déu
duoc hd tro tai chinh.

—  Phat trién chuyén mon cu thé theo tirng
nganh theo phuong phap giai quyét van dé, phuong
phap tiép can dua trén yéu ciu, tw duy phé phan va
sang tao, va cac phuong phap khac.

2.3 Giao duc STEM tai Viét Nam

Tai Viét Nam, vé goc do phap li, chi thi sb
16/CT-TTg ngdy 04/5/2017 ctia Thu tuéng Chinh
phu (2017) vé viéc “Tang cuong nang luc tiép can
cach mang Cong nghiép lan tht tu” da dit ra nhiém
vu cho B0 gido duc va Pao tao la:

“Thiic day trién khai gido duc vé khoa hoc, cong
nghé, ky thuat va toan hoc (STEM) trong chuong
trinh gido duc phd thong; to chirc thi diém tai mot s6
truong phd thong ngay tir nim hoc 2017 — 2018;
tang cudng gido duc nhimg k¥ ning, kién thirc co
ban, tu duy sang tao, kha nang thich nghi v6i nhiing
yéu clu cua cudc Cach mang cong nghiép lan thir
tu”.

Vé goc do chuyén mén, chwong trinh gido duc
phé thong mon Toan cua Bd gido duc va Pao tao
(2018) dé cap vé Giao duc STEM nhu sau: “Chuong
trinh mon Toan chd trong tinh g dung, gin két véi
thyc tién hay cac mon hoc, hoat dong gido duc khac,
dic biét voi cac moén hoc nham thyc hién gido duc
STEM, gin véi xu hudng phat trién hién dai cua
kinh té, khoa hoc, doi séng x4 hoi va nhiing van dé
cap thiét c6 tinh toan cau (nhu bién d6i khi hau, phat
trién bén viing, gido duc tai chinh,...).”

Vé’ gbc do thuc tifén, hién nay Viét Nam da cé
mdt s6 nghién ciru vé gido duc STEM nhu “Dinh
hudng giao duc STEM trong chuong trinh gido duc
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pho thong méi” cua tac gia Lé Huy Hoang, “Quan
Iy day hoc tai truong trung hoc phd thong theo dinh
hudng gido duc STEM” cua tac gia Ha Thi Kim Sa,
“Thiét k&, ché tao thi nghiém day hoc bai Dinh luat
Lenxo theo dinh hudng gido duc STEM” cua tac gia
Chu Thai Quéc Bao, ...

C6 thé noi, tir ba g6c do trén, viée dao tao gido
vién theo dinh hudng Gido duc STEM la can thiét
trong giai doan hién nay, no gop phan xay dung mot
lyc lugng lao dong thich nghi dwoc voi boi canh mai
cua thi truong lao dong.

Ngoai ra, do Giao duc STEM c6 mot dac trung
quan trong 1a phai tao ra sdn phdm nén can thiét
phai di kém nhitng phan mém hoic cong nghé hd trg
ngudi hoc hinh thanh cac san phdm STEM. Véi
nhiéu vu diém nhu tryc quan va dé s dung, phdn
mém Scratch hién nay dong mot vai tro quan trong
trong viéc hd trg dé hinh thanh cac san phim cia
Giao duc STEM. Trong nghién ctu nay, cac san
phim STEM duogc hinh thanh bang cich sir dung
phan mém Scratch dugc goi la san phim STEM-
Scratch (STEM-Scratch products).

2.4 Ngon ngir 1ap trinh Scratch

Scratch duoc thiét ké va duy tri boi nhom gido
vién Lifelong Kindergarten tai Media Lab cua Vién
cong nghé Massachusetts (Massachusetts Institute
of Technology, Hoa Ky).

Chuong trinh nay hoan toan mién phi. Hién nay,
Scratch dugc su dung cho moi lira tudi. Scratch co
mit tai hon 150 quoc gia va ¢ san hon 40 ngdn ngir
trong d6 c6 tiéng Viét. Bén canh d0, Scratch con 1a
mot cong ddng truc tuyén, noi tré em c6 thé 1ap trinh
va chia sé phuong tién truyén thong twong tac nhu
nhiing cau chuyén, tro choi, hinh anh dong véi tat ca
ban bé trén thé gioi.

Scratch giup ban tré hoc cach suy nghi sang tao,
suy luan co6 hé thong va hop tac lam viéc - do 1a
nhiing ki ning can thiét cho cudc song trong thé ki
XXI. Lap trinh trén Scratch duge thuc hién mdt cach
rat tryc quan, né cho phép “lap rap” cac nhom khoi
1énh, cac thé 1énh nhu mot tro choi xép hinh bang
c4c thao tac kéo tha dé thyuc hién cac chirc ning diéu
khién cac ddi tugng nhan vat, thyc hién cac nhiém
vu, va md ta cac su kién ,... dé giup nguoi dung thiét
ké va xay dung cic chuong trinh.

Scratch rat thich hop dé gido vién tao ra san
phém phuc vu viéc day hoc nhu 1a mé phong kién
thirc, m6 hinh hoéa bai hoc, bai giang, sach dién tu,
ung dung hoc tap, ...

3 KET QUA VA THAO LUAN

Nghién ctru nay da tién hanh thyc nghiém mo
hinh Gido duc STEM thong qua phan mém Scratch
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cho nhém sinh vién Su pham Toan tai Truong Dai
hoc Can Tho véi cac ndi dung sau:

3.1 Muc tiéu

Phén tich, danh gia mirc d6 tiép can mo hinh gido
duc STEM va phan mém Scratch cua sinh vién Su
pham Toan tai Truong Pai hoc Can Tho.

3.2 Poi twgng thye nghiém

Thyc nghiém dugc tién hanh trén 50 sinh vién
nganh Su pham Toan hoc khoéa 40 (sinh vién nam
thir 4) va khoa 41 (sinh vién nam tha 3) cia Truong
Dai hoc Can Tho vao thang 10 niam 2017. Cho 50
sinh vién tur chon lap thanh 10 nhém, mdi nhém gém
5 thanh vién.

3.3 Tién trinh

Blrg’rc 1: 50 sinh vién thgc nghiém duoc gidi
thiéu v€ gido duc STEM va phan mém Scratch trong
thoi gian 2 tict cua tuan thir nhat.

+ M6 hinh gido duc STEM trong dinh hudng cua
gido duc pho thong va cach tiép can mo hinh gido
duc STEM.

+ Phan mém Scratch trong day hoc Toan theo
dinh hudng gido duc STEM.

Budre 2: Huéng dan str dung phdn mém Scratch,
cac thao tac 1ap trinh va trinh bay cac du 4n mau cia
phan mém Scratch vao day hoc trong 2 tiét ctia tuan
thir hai.

Budre 3: Tién hanh chia 10 nhém va yéu cau thuc
hién hai viéc sau day trong tudn thir ba va tuan thu
tu:

+ Xay dung va giai bai toan tong quat.

+ Thiét k& mot dy 4n bang 14p trinh Scratch trong
day hoc mon Toan ¢ pho thong ing vai bai toan do,
sau d6 bao cdo va thao luan.

Buge 4: Nop san phém STEM-Scratch vao
Google Classroom d¢ tién hanh cham diém béang
phan mém Dr. Scratch.

Két qua duge danh gia tir Dr. Scratch theo cac
cép d¢ nang lyc gdm Null (vo gia tri), Basic (can
ban), Developing (dang phat trién) , Master (bac
thay). Ung véi mdi cdp do chuong trinh s& duogc
danh gia ¢ 7 ti€u chi:

(1) Flow control (Su kiém soat luu lugng).
(2) Data representation (Sw miéu ta dir li¢u).
(3) Abstraction (Tinh triru tugng).

(4) User interactivity (Sy tuong tac cia nguoi
dung).

(5) Synchronization (Tinh déng bg)
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(6) Parallelism (Tinh song song)

(7) Logical thinking (Tu duy logic)

'Mbi tiéu chi c6 thang diém 16n nhat 1a 3 va nho
nhat la 0. Khi d6 diém t6i da cia mét san pham
Scratch 1a 21 diém.

3.4 Phan tich két qua

3.4.1 Phan tich san phdm STEM-Scratch ciia
nhom dién hinh

Bai toan “Ao nudi ca”

Anh Tuén CQ mdt cai ao hinh elip vdi do dai truc
lon va truc bé lan lugt 1a x va ). Anh chia ao ra
thanh hai phéq theo mot dudng thing tir mot dinh
cua truc lc'm‘dén mot dinh cua truc bé7b2‘1ng‘dét (be
rong cua phan dat nay khong dang k). Phan rong
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Dién tich phan nudi ca thit la
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Tién 1ai nuoi cd giéng la: 7, :[g—lj%a
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Hinh 2: Giao dién ciia Scratch
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b. Nhdn vit cdy viét

c. Hai nhdn vit moi

khi hinh nén d6i think xy-grid
86i hinh dang thinh devin-a

m e

M 0 i e thlng b b 1
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Hinh 3: Code nhan vit cay viét bai toan “Ao nubi ca”
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d. Két qua
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43 (m*2)

(%:0,¥:-180)
8000000 Y ETa0) Xt o138 V2 -804
Hinh 5: Két qua bai toan “Ao nudi ca”
, . r 3 N3 LSWN13 A1 ~4? . , cr s A By
banh gia chuong trinh bai toan “Ao nuéi ca Khi cho danh gia san pham STEM-Scratch nay

Chl:lng t6i d3 tidén hanh cho danh gid chu'qng b?mg ;?hén mém Dr. Scratch, két ql,’lé 12‘214/21 diém,
trinh vé bai toan “Ao nuéi cd” chia nhém 10 bang dat miac DEVELOPING (dang phdt trién).
phan mém Dr. Scratch.

‘5 pr.sCratCh v we.> DR SCRATCH(BETA VERSION)
7 Wb g & v b
o=
Level up Level
[ % e - v
The level of your project is
DEVELOPING!
You'te dong a grest job. Keep i upM [0 ]
Gz back 3
[ - e - V)
o [ - N - )

\

https /iscratch mit ecu/projects’220098348
Downioced

©2014 Dr. Scraikch s powered by Hawbell
v

Hinh 6: Panh gia chwong trinh bai toan “Ao nudi ca” bing Dr. Scratch

3.4.2 Panh gid san pham STEM-Scratch ciia san phdm STEM-Scratch cua 10 nhém tir phdn mém
10 nhom Dr. Scratch.

Chung t6i tién hanh phén tich két qua danh gia
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Béang 1: DPanh gia sdn pham ctia cic nhoém
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Tieu chi . .
, @ Q?) 3) 0)) ) (6) (7)  Tong diém Mirc d6 danh gia
Nhom
1 2 2 2 2 2 3 0 13 Developing
2 2 2 1 2 2 3 0 12 Developing
3 2 2 2 2 2 3 0 13 Developing
4 1 2 1 2 2 0 0 8 Developing
5 2 2 1 2 2 3 0 12 Developing
6 1 2 1 2 2 1 2 11 Developing
7 2 2 2 2 2 3 0 13 Developing
8 1 2 1 2 2 3 0 11 Developing
9 2 2 1 2 2 3 0 12 Developing
10 3 2 1 2 3 3 0 14 Developing
Muc TB 1,8 2,0 1,3 2,0 2,1 2,5 0,2 11,9
- Khéng dat: 0 - Trung binh: 1
- Kha: 2 - Tét: 3
A (
‘.
(6)

Hinh 7: Anh minh hoa d4nh gia mirc trung binh ciia 7 tiéu chi trong 10 nhém

Hinh 7 cho thdy sy khong dong déu vé diém giita
cac tiéu chi cua nhom thyc nghiém. Trong khi cac
tiéu chi (1), (2), (4), (5), (6) kha tuong ddng thi tidu
chi (7) v€ tu duy logic trong lap trinh lai kha thap
Diéu nay cho thay, vé mat k§ thuat 1ap trinh phdi
hop céac khéi 1énh, sinh vién con gap nhicu kho khan.

o] g6c do diém sb, sb liéu cho théiy tat ca cac cac
nhom déu dat mirc 46 DEVELOPING (dang phat
trién) cho san pham ciia minh. Nhom dat diém cao
nhét 1a nhém 10 véi 14 diém va nhém nho nhét 1a
nhom 4 véi s6 diém 1a 8 diém. Gia tri trung vila 12,
trung binh 1a 11,9, hai gia tri ndy chénh 1¢ch it, cho
thdy trinh d6 cac nhom twong dong nhau. Gia tri
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trung vi (12) vuot mirc trung binh 1y thuyét (10,5),
diéu nay cho thdy budc dau cac nhoém da thich nghi
v6i viée tiép can mo hinh gido duc STEM thong qua
phan mém Scratch.

Mtrc @6 trung binh lam dugc cia cac nhoém sinh
vién & tiéu chi (6) 1a kha t6t dat 2,5 diém va gia tri
trung vi 1a 3 cho thiy cac nhom sinh vién di 14p trinh
ra san phdm mang tinh Parallelism (song song) - cac
nhan vat thuc hién cing mdt lac khi chay chuong
trinh kha cao.

Mirc d§ trung binh lam dugc ¢ tiéu chi (2); (4);
(5) tuong dbi t6t dat 1an Iuot 13 2 diém, 2 diém va
2,1 diém va gi4 tri trung vi 1a 2 cho thdy cac nhom
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sinh vién da 1ap trinh ra san pham mang tinh Data
representation (S miéu ta dir liéu), User
interactivity (Sw twong tac cua nguoi dung),
Synchronization (Tinh dong bé héa) dat mic do
kha.

Mtc d¢ trung binh lam dugc o tiéu chi (1) chi
dat 1,8 diém va gia tri trung vi 1a 2 cho théy cac
nhom sinh vién da lap trinh ra san pham mang tinh
Flow control (Su kiém sodt heu lirong), nghia 1a Iuu
luong bai lam con qua it hay qua dai dong va chi dat
muec trung binh kha.

Murc d6 d9 trung binh 1am dugc 6 tiéu chi (3) chi
dat 1,3 diém va gia tri trung vi 1a 1 cho thiy céc
nhom sinh vién di l4p trinh ra san pham con thiéu
tinh Abstraction (7inh trueu twong) va chi dat mirc
trung binh.

Mirc dg trung binh ¢ tiéu chi (7) rét’thép chi dat
0,2 diém va gia tri trung vi 1a 0 cho thay cac nhom
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sinh vién da 1ap trinh ra san pham con thiéu tinh
Logical thinking (Tu duy logic), didu nay 1a do sinh
vién méi tiép can mé hinh nay, nén chua st dung
thanh thao dugc cac cong cuy, cau 1énh trong Scratch.

Nhin chung, mic du thoi gian tiép cin ngén
nhung kha ning lap trinh bang Scratch ciia nhom
sinh vién thuc nghiém bude diu twong ddi tbt, biéu
hién & muc dang phat trién. Tuy nhién, néu xét &
goc do hinh thanh san pham STEM-Scratch thi s6
liéu cho théy céc san pham chi dat quanh mirc trung
binh (diém trung binh thiee té va trung vi dao dong
quanh trung binh ly thuyet) Vi vay, viéc cai tién
chét luong céc san phim STEM- Scratch dé ngay
cang hoan thién hon 1a hét sirc can thiét. Be tién
hanh viéc cai tién nay, nghién ctru nay tién hanh
dénh gid mire d6 twong quan cia diém timg tiéu chi
db6i voi diém tong.

Biang 2: Bang danh gia mirc d§ twong quan giira diém ciia tirng tiéu chi véi diém tong

Chitiéu1 | Chitiéu?2 | Chititu3 | Chitiéud4 | Chitiéu5 | Chitiéu6 | Chitiéu7

Tong Pearson Correlation 824 2 456 2 444 835 -190
Sig. (2-tailed) .003 . 185 . 199 .003 599

N 10 10 10 10 10 10 10

* Correlation is significant atthe 0.05 level (2-tailed).
** Correlation is significant atthe 0.01 level (2-tailed).

a. Cannot be computed because at least one of the variables is constant.

Chui thich

* Pearson Correlation néi lén mirc do twong quan giita cdc bien voi nhau trong mo hinh. Hé so twong quan cang lon noi

lén mirc do twong quan cang cao.

* Sig: néi lén do tin cdy ciia hé s6 twong quan.

Bang 2 cho thdy muc d twong quan giita diém
cua tiéu chi 1 (0,824) va diém tiéu chi 6 (0.835) vai
do tin cay 0,003<0,05 rat manh so v6i diém tong ciia
7 tiéu chi, diéu nay cho thy tiéu chi 1 va tiéu chi 6
anh huong dén téng diém cac tiéu chi 1a kha manh,
g6p phan Ién trong viée phan hoa ning lyc cia 10
nhom. Murc d§ trong quan cua tiéu chi 3 (0,456) va
tiéu chi 5 (0,444) thé hién diém cua tiéu chi 3 va
diém tiéu chi 5 ¢ su trong quan trung binh so v&i
diém tong cua 7 tiéu chi, diéu nay cho thay tiéu chi
3 va tiéu chi 5 dnh huong twong doi trong viée phan
hoéa nang lyc cia 10 nhom. Diém tidu chi 2 va tiéu
chi 4 khong c6 sy twong quan so véi diém tong. Tiéu
chi 7 ¢6 dg tin cdy yéu (0,599>0,05) nén khéng danh
gia dugc sy twong quan ti€u chi nay.

Tir phéan tich trén cho thdy, dé cai thién chét
luong san pham STEM st ' dung phin mém Scratch,
can luu ¥ nang cao diém sb cho tiéu chi 1 va 6, dong
thoi cai tién cac ky thuat 1ap trinh nham ting diém
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cho tiu chi 3 va 5. Cac ti€u chi con lai co thé nang
cap it hon vi mirc d6 twong quan ddi vai tong diém
thap.

4 KET LUAN

Két qua thue nghiém cho thiy sinh vién Su pham
Toan tai truong Pai hoc Can Tho ¢ thé tiép can
phin mém Scratch trong mot thoi gian twong ddi
ngin (khoang 4 tuan). Tuy nhién, tir viéc co thé 1ap
trinh Scratch dén viéc tao ra mot san phérn STEM
t6t co kha nhiéu thir thach. Nghién ctru ciing chi ra
murc anh huong cia diém timg tiéu chi dén tong
diém, tir 6 dé nghi cach thirc dé cai thién chat luong
san pham STEM ¢ sir dung Scratch.

Néi chung, ¢6 rat nhiéu cach dé tao ra san pham
trong Gido duc STEM tuy theo cong nghé dugc st
dung. Nghién ctru ndy cho thiy phdn mém Scratch,
v6i nhiu vu diém cia minh, 1a mot cong cu tdt dé
hinh thanh san phdm STEM. Ngoai ra, cac phén tich
dinh lugng cta phan mém Dr. Scratch di kém la mot
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Reeve, E.M., 2015. Science, Technology,

phan hdi t6t dé cai tién cac san pham STEM-Scratch
Engineering and Mathematics (STEM)

nay ngay cang hoan thi¢n hon.
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