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TOM TAT
Trong bai bao nay, nhom tac gid nghién cizu phat trien cac Robot gido duc STEM
(Science, Technology, Engineering, Math) nham gitp hoc sinh THPT lam quen véi STEM
va dinh hudéng nghe nghiép. Muc tiéu cua nghién ciu tdp trung vao hai hwéng chinh: (1)
Hoan thi¢n va nang cao hi¢u qUa cac Robot trong giao duc STEM cho hoc sinh trung hoc pho
thong, (2) Pé xudt cac phwong dn trién khai va ap dung cac robot. Nhom tac gia dé xudt thiét
ké, xay dung phan citng va chu’O’ng trinh phan mém cho cac robot duwdi dang module ngu"O’I
hoc c6 thé thuc hanh ty ldp rdp, dong thoi ngwa! hoc CO‘ thé tu ldp trinh nhitng tinh nang co
ban trén cac Robot nay. Sau khi hoan thanh thiét bj phan cing, nhém tac gia tien hanh xay
dung ke hogch trién khai tai mét so trirong trung hoc phé théng trén dia ban Tp.HCM.

Tir khéa: STEM; Robot; phurong dn trién khai va ap dung; trung hoc phé thong.
ABSTRACT

In this paper, the authors developed robot models to attract high school students to
familiarize themselves with STEM (Science, Technology, Engineering, Math). The objectives of
the study focus on two main directions: (1) Complete and improve the effectiveness of STEM
education Robot for high school students, (2) proposing implementation plans in high schools.
The authors propose designing, building hardware and software programs for models in the
form of modules that learners can practice assembling themselves, and learners can program
the basic features on their own by this model. After the completion of hardware equipment, the
authors develop the implementation plan at some high schools in Ho Chi Minh City.
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thanh nudgc cong nghiép hoa hién dai hoa.

1. DATVANDE Cac cong viéc khong doi hoi nhidu tri thic

Hién nay, su phat trién manh mé cua nén
cdng nghiép 4.0 dang duoc ca thé gisi quan
tam. Tai Viét Nam, chinh phu va cac bo
nganh ciing da ban nhiéu vé céng nghiép 4.0
va lam thé nao dé Viét Nam hoa nhip cing
thé gi6i trong cudc cach mang nay. Giéo duc
va dao tao cac nganh STEM dong vai tro dac
biét quan trong dbi voi nén kinh té tri thuc,
cang quan trong ddi voi Viét Nam néu muébn
thanh cbng trong cong cudc dua dit nudc

sang tao, lap di lap lai dan bj thay thé bai
Robot. Ti 1& that nghiép & nhiing cong viéc
nay co thé Ién téi 50% dén 70% la co thé
thanh hién thyc. Tuy nhién cac ngudn nhan
lyc dap wng yéu cau nay & Viét Nam chua
nhiéu. Theo b&o cdo cua T6 chic Lao dong
Qudc té (ILO), trén toan thé gisi cd khoang
1,5 ty viéc 1am it k¥ ndng, chiém 46% tong
s6 viéc lam trong d6 70% tap trung & cac
nuéc kém phat trién nhu ving Nam A va
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chau Phi. Nhu vay, néu khdng tap trung vao
cac chuong trinh gido duc STEM ngay tur bay
gio thi kha nang that nghiép trén dién rong la
diéu d3 duoc canh bao tir sém. Viét Nam vira
ban hanh chuong trinh gido duc phd théng
méi, trong d6 chu trong dao tao vé céng nghé
thong tin, khoa hoc va cong nghé va thiét ké,
séng tao. Cac khoa dao tao ngan vé STEM,
l0T cho hoc sinh phé thong gitp dinh huéng
nghé nghiép som, tao su dam mé cho hoc
sinh trong céac linh vuc STEM.

2. KHAI QUAT VE GIAO DUC STEM
TAI VIET NAM VA TREN THE GIOI

2.1 Tinh hinh trong nwéc

Ngay nay, dudi tac dong cua cudc cach
mang cbéng nghiép 4.0 trén thé gisi, céc
truong hoc va cac co sd giao duc ¢ Viét Nam
bat dau tién hanh thar nghiém va ép dung thu
nghiém chuong trinh gido duc STEM cho hoc
sinh phd théng nham ning cao nang luc
ngudi hoc dap ung yéu cau vé chat luong
nguon nhan lyc cua xa hdi. Dy thao chuong
trinh gido duc pho théng méi caa Viét Nam
cha trong dao tao vé& cong nghé thong tin,
khoa hoc va cdng nghé va thiét ké, sang tao.
Trudc nhu cau cip bach vé dao tao STEM,
Chinh phii d ban hanh Chi thi s6 16/CT-TTg
ngay 04/5/2017 cia Thu tuéng Chinh pha vé
viéc ting cuong nang lyc tiép can cudc cach
mang cong nghiép lan tha 4, Bo Gido duc va
Pao tao di ban hanh Cong van sb
4325/BGDDT-GDTrH cia Bo GD&DPT vé
viéc hugng dan thuc hién nhiém vy giéo duc
trung hoc nim hoc 2016-2017. Thanh phé Ho
Chi Minh ciing da trién khai cac hoat dong veé
dao tao STEM cho hoc sinh trung hoc tai Van
ban s6 2940/GDDT-TrH ngay 01/9/2016 cua
S& GDDT thanh phd HO Chi Minh vé huéng
dan thyc hién nhiém vu chuyén mén Bic
Trung hoc nam hoc 2016- 2017.

Nhin chung céc nghién cau vé xay dung
cac san choi nhdm thu hut di twong 1a hoc
sinh phé thong tham gia vao linh viec STEM
rat it 6i & pham vi trong nuée Viét Nam. Mot
s6 it truong trung hoc phd théng thudc 2
thanh phd 16n Ha Nbi va Thanh Phé HS Chi
Minh nhu truong Ha Noi - Amsterdam, Ta
Quang Buru, Olympia, (Ha Nbi), Tran Dai

Nghia, Bui Thi Xuan, Nguydn Gia Thiéu
(TPHCM)...dd t6 chtc cac cau lac bo hoc
thuat cho hoc sinh lién quan dén STEM.
Trong nam 2016, tai treong Pai hoc Sai Gon
da dién ra ngay hoi STEM véi su tham gia
déng dao hoc sinh phd thdng trung hoc bang
hinh thuc 1ap ghép robot robot LEGO (Hinh
1). Ngay 14/5/2017 truong Pai hoc Khoa
Hoc va Cong Nghé Ha Noi da t6 chic thanh
cong ngay hoi STEM véi su tham gia cua
hang ngan hoc sinh, phu huynh quan tim dén
tham du (Hinh 2).

Hinh 1. Cac hoc sinh va phu huynh tham gia
ngay hgi STEM tai Ha Néi

Hinh 2. Cac hoc sinh va phyu huynh tham gia
ngay hgi STEM tai TPHCM

2.2 Tinh hinh trén thé giéi

Viéc ap dung chuong trinh gido duc
STEM trong Trung hoc Phé thong dlen ra rat
s6i ndi va dan dau boi cac nuGe co nén glao
duc tién tién. Ban dd thé gioi vé sé lugng tot
nghiép lién quan dén STEM dugc trinh bay
trong Hinh 3.
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The Countries With The Most STEM Graduates
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Hinh 3. Ban do phat trien STEM cua thé gidi

Ngoai ra ¢ nhiing théng ké khac nim
2011 vé sb luong tét nghiép lién quan dén
STEM trén 100,000 dan s6 tudi tir 20 dén 39
dugc trinh bay trong bang nhu Hinh 4, trich
dan tu: “Statistics Canada; OECD; The
Conference Board of Canada”. CA&c nhom
viéc 1am lién quan dén cac nganh ghé STEM
cling dugc du doan s€ tang Ién nhanh chong
trong giai doan 2012-2022. Bang thong ké su
tang truong nhu cau viéc lam duoc trinh bay
trong Hinh 5 duoc trich dan tir: “U.S. Bureau
of Labor and Statistics, Employment
Projections Program”.
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Hinh 4. Thang ké vé sé liong tot nghiép
STEM trén 100,000 ddn nam 2011
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Hinh 5. Théng ké su tdng trirong nhu cau
viéc lam cua cac khoi nganh nghe.

Tai My chuong trinh gido duc STEM
duoc ap dung cho nhiéu cip hoc ké ca tiéu
hoc, mang lai co hoi dugc hoc STEM trong
nha trudng cho tat ca hoc sinh. Trong ngan

sach nim 2012, Tong théng Barack Obama
da d6i t&n va mo rong "Chuong trinh Hop tac
vé Toan hoc va Khoa hoc" (MSP) dé cap cac
khoan tai tro cho cac bang dé nang cao gido
duc gido vién dé phuc vu phét trién chuong
trinh nay trong gido duc phd thong [1]. Thong
thuong Gido duc STEM thuong stir dung cac
cong nghé méi nhu méy in 3D, Robot, Diéu
khién dé thu hit sy quan tdm cua hoc sinh
trong linh vuec STEM [2]. Nam 2006, Uy ban
Khoa hoc, Ky thuat va Chinh sach cong da
xay dung mot danh sach 10 hanh dong vai
cac khuyén nghi hang dau trong d6 c6 dé cap
dén tang cuong gido duc khoa hoc va toan
cho hoc sinh va gido vién giang day [3]. Cac
tiéu bang nhu California, di diéu hanh céc
chuong trinh STEM thi diém sau gio hoc dé
tim hiéu nhitng hoat dong tiém ning nhét va
Iam thé nao dé thuc hién chung dé ting co hoi
thanh céng cua hoc sinh [4]. Mét tiéu bang
khéc dau tu vao Gido duc STEM la Florida,
noi truong dai hoc ky thuat Florida 1a truong
dai hoc cong lap dau tién vé k¥ thuat va cong
nghé danh cho STEM ciing da dugc thanh lap
[5]. Gido duc STEM lién tuc da mo rong dén
cap do sau trung hoc thdng qua céc chuong
trinh thac si nhu Chuong trinh STEM ctia Dai
hoc Maryland [6] clng nhu Dai hoc
Cincinnati [7]. Canada xép dung thir 12 trong
s6 16 nuoc vé ty 18 sinh vién tot nghiép theo
hoc cac chuong trinh STEM véi 21,2%, cao
hon Hoa Ky, nhung thip hon cic nudc nhu
Phap, Ptic va Ao. Pic biét hon, & Phan Lan
c6 ti 1é sinh vién hoc STEM cao nhat véi hon
30% sinh vién tét nghiép dai hoc dén tir cac
nganh khoa hoc, toan hoc, khoa hoc may tinh,
va cac chuong trinh k¥ thuat [8]. T6 chic
hudng dao sinh Canada hién da ap dung céc
bién phap twong ty dé thic day cac linh vuc
STEM cho thanh thiéu nién bat dau tir nam
2015 [9].

Nhu vay, & cac nuéc cd nén gido duc
hang dau trén thé giéi da cd nhitng hanh
déng manh m& va rit cu thé dé day manh
viéc dua chuong trinh STEM vao giao duc
phd thong dé tao ra ngudn nhan luc 1am viéc
Khoa hoc ky thuat & trinh d6 cao nham thic
day phat trién bén viing nén khoa hoc ky
thuat qudc gia.
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3. PHAT TRIEN CAC LOAI ROBOT
CHO GIANG DAY STEM

3.1. Vai tro cuaa viéc sir dung Robot trong
giao duc STEM

Vi tinh chat da nganh, Robot cung cap
Mot mo truong hoc mang tinh xay dung, phu
hop cho viéc linh hoi kién thirc vé cac mdn
Khoa hoc, Cong nghé, Ky thuat va Toan hoc
(STEM) [10]. Robot to ra dac biét hi¢u qua
trong viéc day STEM, vi n6 cho phép hoc
sinh dugc thuc hanh cac tng dung thuc té
cua nhirng khai niém k¥ thuat va cong ngh¢;
ddng thoi va gilp giam bét tinh chat triu
tugng cua khoa hoc va toan hoc. Trong thuc
té, rat nhiéu hoat dong Robot di lam tién dé
dan dén nhiing cai tién vuot bac trong khoa
hoc, cong nghé, ky thuat va toan hoc [11].
Robot ¢6 tiém ning rat Ién dé tro thanh mot
hoc phan bé sung hiéu qua cho gido duc
truyén théng. Tinh hiru hinh cua robot va su
phan khich ma chiing mang vao mai truong
16p hoc dugc coi la thuan lgi cho viéc hoc tap
cua hoc sinh [12].

3.2. Céc loai Robot dién hinh cho gido duc
STEM

LEGO NXT

Mo-dun hoc tap Lego Mindstorms [13]
bao gom may vi tinh (NXT hodc EV3), cac
phan tir LEGO (truc, dau ndi, banh xe, banh
rang, v.v.), cam bién va céc loai dong co can
thiét cho hoc sinh lap rép va lap trinh. San
phdm di kém cac cam bién co ban nhu cam
bién cam wng, am thanh, siéu am, anh sang
va con quay hoi chuyén. Hinh 6 (Nguon:
https://wikipedia.com) minh hoa Robot dugc
ché tao vai Lego NXT. Bo diéu khién cé thé
duoc 1ap trinh bang go6i phan mém co tén
NXT G véi ban chit 1a ngdn ngir 1ap trinh
bang d6 hoa [14]. Lap trinh dd hoa thich hop
hon dé giéi thiéu 1ap trinh khai niém cho mot
sinh vién cap d6 méi bit dau trong gido duc
robot [15]. Cac bai thuc hanh chinh va y
nghia cia MO-dun LEGO NXT la: (1)
Chuyén déng mét chiéu duwéi tic dong cua
mét gia toc khong doi: bai hoc vé vat ly, luc
hoc; (2) Bién doi tin hiéu tuwong nr sang tin
hiéu s6 (ADC): xtr ly tin hiéu cam bién trong

lap trinh nhiing. Ngoai ra, gido trinh hudng
dan cia LEGO NXT ciing cung cap rat nhiéu
chu dé& dé l1am quen voéi robot co ban va lap
trinh cho tat ca hoc sinh.

Hinh 6. Robot hoc tdgp NXT

VEX Cortex

Theo nhu cac tai liéu gido duc hién nay,
rat nhiéu to chuc dang ap dung Robot VEX
vao chuong trinh giang day cua ho dé ting
cuong hoc tap STEM [16]. Mb-dun Robot
VEX c6 thiét ké khung cang nhac va bo xir
Iy manh mé& va ciing dat duoc sy phd bién
trong cac cudc thi robot & cap do K12 va dai
hoc dé& mo rong su tham gia cua STEM.
M0-dun Robot VEX dugc su dung dé phat
trién klen thizc l1am viéc vé& phan cing va
phan mém may tinh va day ky ning giai
quyét van dé trong gido duc STEM. Hinh 7 I
hinh anh mot robot hoc tap dugc xay dung
v6i nén tang VEX Cortex c6 tén goi 1
Boe-Bot (Nguén: https://www.parallax.com).

Mac cho nhitng tinh nang vuot troi cua
cac Robot trén néu duoc ap dung vao chuong
trinh giang day STEM cho hoc sinh Trung
hoc Phé thdng, s& la khdng dé& dé co thé so
hiru dugc cac loai robot hién dai nay tai Viét
Nam do cac yéu t6 vé gia thanh va do sin co
trong thi truong. Ngoai ra, viéc st dung
nhitng Robot hién dai nay cé han ché rat Ion
la kha ning linh hoat trong Iap trinh. Do phan
mém lap trinh do chinh nha san xuat thiét ké
va téi uu cho hé théng phan ciing caa ho nén
viéc ta mudn can thiép vao hé théng va sang
tao ra cac ung dung khéc 1a rat khé kha thi.
Vi ly do trén, viéc nghién ctrtu cac mo hinh
Robot c6 thé duoc Idp rap tir nhitng mo-dun
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linh kién c6 san trén thi truong Viét Nam va
duoc lap trinh don gian tré nén rat quan
trong trong viéc ap dung Robot vao giang
day cac mén hoc STEM trong trudong Trung
hoc Phd théng. Trong nghién ctu nay, hai
loai Robot phu hgp hon cho hoc sinh Trung
hoc Phé thong tai moi trudong dao tao Viét
Nam sé& dugc dé xuit. Cac Robot dé& xuat s&
duoc thiét ké don gian, dé tiép can ddi Voi
hoc sinh Viét Nam va tirng hoat dong sé co y
nghia twong ng giéng véi cac Mo-dun hoc
tap tién tién trén thé gisi.

Hinh 7. Robot VEX Cortex Boe-Bot

3.3. Phat trién Robot cho gido duc STEM
trong trwong THPT tai Viét Nam

a. Quy trinh phat trién cic Robot cho
giao duc STEM

Muc tiéu cua nghién ctru nay la dung cac
robot thu hut hoc sinh phé thong dén véi
STEM. Muc tiéu caa nghién ctu tap trung
vao hai hudng chinh: (1) Hoan thién va nang
cao hiéu qua cac robot trong giao duc STEM
cho hoc sinh trung hoc phd thong, (2) Pé
Xuat céc giai phap trién khai va ap dung céc
robot nay vao cac hoat dong ngoai khoa tai
cac truong Trung hoc pho thong. Hudng thir
nhat, nhom tac gia dé xuat thiét ké, xay dung
phan cimg va chuong trinh phan mém cho
cac robot dung trong glao duc STEM phu
hop véi kha ning caa nhiéu lta tudi cua hoc
sinh. Céac robot c6 dang module ngudi hoc co
thé thuc hanh tu lap rap, dong thoi ngudi hoc
c6 thé ty 1ap trinh nhimg tinh ning co ban
trén robot thyc té. Huéng thir hai, sau khi
hoan thanh thiét bi phan cting, nhém nghién
ctru, ciing xay dung ké hoach trién khai tai
cac trudng trung hoc phd thong trén dia ban
TPHCM sau d6 s€ nhan rong ra trén ca nudc
dac biét la cac vung xa khu vuc d6 thi. Luu

dd thuc hién duoc trinh bay tom gon nhu
trong Hinh 8.

Khao sat thuc trang st dung Robot trong gido duc
STEM

A\ 4

Dé xuit cac loai Robot cho gido duc STEM

\ 4

Xay dyng phan ctmg va viét chuong trinh cac chirc
nang ctia Robot

A

Thir nghiém hoat dong phan cig va cac chirc ning
cua Robot

y

Chinh stra va hoan hién cac Robot cho gido duc
STEM

Hinh 6. Quy trinh phét trién cac logi Robot
cho gido duc STEM

Viéc trién khai giang day STEM duy kién
s& thuc hién & céc truong trung hoc phé théng
€O hop tac voi Pai hoc Su pham Ky thuat
Thanh phd HO Chi Minh. Chuong trinh s&
duoc thuc hién doc lap hoic 16ng ghép vao
cac budi tu van tuyén sinh cta nha truong
hoac cac dip sinh hoat ngoai khda cua hoc
sinh hoac cac trai hé nghién cuau khoa hoc.
Sau khi nhan dugc nhiing théng tin phan hdi,
nhom nghién ctu s& thyc hi¢én hiéu chinh
robot thong qua cac phiéu danh gia hoac van
dap truc tiép. Cac truong du kién chon thir
nghiém 1a Truong PTTH Long Truong, Quan
9, TPHCM, Truong PTTH Nguyén Hiu
Huan, Quan Tha Buc, TPHCM. Bdng thoi
Cong ty TNHH Hoang Viét Thanh hd trg
chuyén giao cdng nghé cho cac co s& gido duc
dao tao khac c6 nhu cau giang day vé STEM.

b. Xay dung phin cirng cia Robot cho
giao duc STEM

Loai Robot tha nhit dugc dé xuit cho
viéc giang day STEM la “Robot do dwong”,
dugc xay dung theo tirng M0O-dun gitp hoc
sinh c6 thé tu ldp rap khi thuc hanh. Loai
Robot nay c6 kha nang lap trinh dugc. Khi



12 Tap Chi Khoa Hoc Gi4o Duc Ky Thugt Sé 57 (04/2020)
Truong Dai Hoc Sw Pham Ky Thugt TP. Hé Chi Minh

hoc sinh muén Robot van hanh theo mong
mudn bat budc phai suy luan, dung tu duy vé
toan hoc, k§ nang lap trinh dé lap trinh cho
Robot. Ngoai ra, dé Robot c6 thé di chuyén
t6t trong mé cung, nguoi hoc con can kién
thire can ban vé chuyén nganh Diéu khién Ty
doéng. Hinh anh Robot do duong va cac
mO-dun linh kién dugc trinh bay trong Hinh
9 vaBang 1.

Hinh 7. M& hinh robot do duong. (a) Mo
hinh robot sau khi lap rap hoan chinh, (b)
Linh kién can thiét dé lap rap mo hinh.

Bdng 1. Danh sach linh kién can thiér dé lap
rap Robot do dwong

Stt Linh kién

Arduino Uno R3

Cam bién siéu am HC-SR04

DPong co DC giam tbc

Nguén dién — Pin 12V

Mach diéu khién dong co L298N

OO || WIN|PEF

Day dién két ndi

Loai Robot dé xuét thir hai 1a “Robot
khiéu vii” nhu trong hinh 10. Loai m6 hinh
nay cling dugc xay dung theo ting Mo-dun
riéng biét, nguoi dung s& tu 1dp rap khi van
hanh. Diém thu vi 1a cac di¢u khiéu vii ¢6 thé
thay dbi tiy theo chuong trinh hoc sinh 1ap
trinh cho Robot. Thir thach ctia Robot nay la
cac ban hoc sinh phai 1ap trinh thoi gian gitra
cac dong tac sao cho khép véi tiéng nhac.

(b)
Hinh 8. M6 hinh robot Dancing. (a) Mo
hinh robot sau khi lap rap hoan chinh, (b)
Linh kién can thiet dé lap rap mo hinh.

Bdng 2. Danh sdch linh kién can thiét d@é lap
rap Robot khiéu vii

Stt Linh kién

B6 khung Robot ngudi 9 bac tu do

Arduino Uno R3

Servo RC MG996R

Day cam két ndi

G |W|N|F

Mo-dun diéu khién Servo PCA9685
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Céc Robot sau khi 1ap trinh hoan thién sé&
dugc dua vao cac hoat dong thi d4u dé hoc
sinh ¢6 thé hoc hoi 1an nhau vé cach thuc lap
trinh cling nhu tu danh gia kiém chung, so
sanh két qua. Tu duy vé quy trinh thiét ké ky
thuat (Engineering Design Process) cting nhu
tu duy theo hudng thiét ké dé giai quyét van
dé (Design thinking) s& duoc van dung trong
cac hoat dong thuc hanh nay. Cac phuong
phap giang day theo hudng hoc theo du an
(Project based learning) ciing dugc nghién
ctru k§ dé dua ra phuong phap su pham phu
hop nham khuyén khich hoc sinh tham gia vao
STEM khi lya chon nghé nghiép sau nay. Tai
lidu giang day cling s¢ duoc bién soan nham
chuyen giao _cho cac d6i twong mong mudn
giang day vé linh vyc nay trong cac truong
pho thong hodc cac co sd gido duc khac. Bang
3 tom tat cac hoat dong ctia hoc sinh va nhing
ky nang can thiét cua hoc sinh khi thuc hién
cac ndi dung thyc hanh.

Bdng 3. Noi dung bai thuc hanh cho Robot
Dancing va Robot do line

Hoat dong

Buéc K¥ niang

Kha

nang
giai quyét
van dé, tim
logic cua mot
hé thong
Robot.

Xac dinh phuong
phap tiép can vén
1 | dé&: Lam thé nao dé
ldp rap Robot diing
cach.

Ap dung k¥
nang lap rap,
co khi

Thyc hién lap rap
2 phan cing cua
Robot

LfaAp d%t h? tho_rlg Kien thac ve
dién, bo dieu khien | .. Nl
3 . 1z oz | dién, dién to
Arduino va két noi | .7,
o va dong co
dong co

Viét chuong trinh

Kién thuc lap

A diéu  khién cho | trinh can ban,
Robot trén phan | ngdn ngir lap
mém Arduino IDE | trinh C
Nap chuong trinh K‘y nans ,lap

X xS trinh nhidng

5 | diéu khién va chay va khi nin
thir Robot < 1X: £

go loi

Budc Hoat dong Ky nang
Lap trinh cac dong
tac can ban cho
Ro,bot Dancing | Kha ning tu
(tien, 1lui, budc phat trién
5 sang trai/phai) nhiing

chuong trinh
nang cao cho

Lap trinh cac hoat
dong chay tai, lui,

r& trai, phai, thay | Robot
doi toc dd cua
Robot do duong
Thuc hanh cac tac |K¥ nang I?P.
~ x| luan va giai
7 |vu theo yéu cau FORRT SR
, quyét van deé
khac . ,
hoan chinh

C. Xay dung cac chirc nang cia Robot
cho giao duc STEM

Sau khi hoan thanh coéng doan lip rap
phan cimg, hai Robot s& duoc 1ap trinh diéu
khién dé thyc hién cac bai thir nghiém. Cong
viéc 1ap trinh s€ dugc thuc hién thong qua
phan mém Arduino IDE. Pay 1 phan mém
mi ngudn mé, va 14 loai don gian nhét cho ddi
tuong ngudi méi bat dau hoc 1ap trinh Robot.
Hinh 11 1a giao dién ctua Arduino IDE.

QO HEHa o]
=

sketch_feb18a §

#include <Wire.h> ~
Adafruit PwMServoDriver.h>

MservoDriver pwn = Adafruit PWMServoDriver():

#define SERF"I"IN 125

fine SERVOMRE 5735

# counter

uints_t servonum = 07
int angleTcPulse{ nt ang) {
int pulse = map({ang,0, 180, SERVOMIN,SERVOMARX);

Feturn pulse:

i=8; i<l2; i++){p
i=8; i<l2; i++){d

Hinh 9. Giao dién Arduino IDE

DPdi véi Robot do duong, muc tiéu lap
trinh sao cho Robot c6 kha nang tu dong di
chuyén bam tuong trong sa hinh 14 dang mé
cung don gian. Hinh 12 thé hién qu4 trinh thuc
hién phan “tim dudng trong mé cung” clia
Robot do dudng trong sa hinh xodn bc.
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Hinh 10. Robot do dwong trong mé cung

Pbi v6i Robot khiéu vii, muc tiéu lap
trinh 1a 1am sao cho Robot c6 kha nang thuc
hién cac dong tdc nhay theo di€u nhac don
gian va cac dong tac di chuyén giéng nhu con
ngudi. Hinh 13 thé hién mot vai dong tic nhay
cta Robot.

Hinh 11. Robor dang khiéu vii

4. TRIEN KHAI SU DUNG ROBOT
CHO GIAO DUC STEM QUA TO
CHUC HOAT PONG NGOAI KHOA
TAI CAC TRUONG THPT

C6 nhiéu hinh thuc trién khai cac hoat
dong STEM cho hoc sinh thdng qua cac
Robot. Cac hoat dong nay co thé sip xép
theo the tu muc d6 tir dé& dén khé cho hoc
sinh véi cac laa tudi va nang lyc trinh do

khéc nhau vé khoa hoc ky thuat cd thé tham
gia. Trong nghién ctru nay tac gia chia lam 3
miec d6. O mac do 1, ban t6 chic trién 1am
cac Robot va gigi thiéu cac thong sb, ung
dung co ban vé Robot hoic giai thich théng
qua cac video tng dung thuc té. O muc d6 2,
ban t& chirc huéng dan cho hoc sinh thuc
hanh mot sb chirc nang sau khi da duoc gidi
thiéu cac chirc ning co ban & mac 1. O muc
d6 3, cac hoc sinh s¢ dugc Qidi thiéu noi
dung cac cudc thi va tién hanh thi ddu theo
nhom. Trong nghién cuu nay, tac gia dé xuat
phuong an tiép can bang céac cudc thi sau khi
da huén luyén co ban cho hoc sinh cac kién
thac va chire nang cia Robot.

O Robot do duong, ban té chuc tién hanh
thuc hién cudc thi “Micromouse — Robot tim
dudng trong mé cung”. M&i doi thi gdm 3 — 4
thanh vién thudc ciing mot 16p hoc. Khuyén
khich méi d6i c6 01 ngudi huéng dan; nguoi
huéng dan phai 1a gido vién trong truong. Cac
doi thi dugc phép thay thé va/hoic bo sung téi
da 50% s6 lugng thanh vién ban dau, va dam
bao phai ¢6 tdi thiéu 2 thanh vién ban dau.
Thé 18 cude thi duoc thé hién trong Bang 4.
Vi cach thuc tién hanh twong ty, noi dung thi
dau cua cudc thi “Dancing Robot” dugc thé
hién trong Bang 5.

Bdang 4. Thé Ié Cugc thi Micromouse

Vong 1: Vong dau loai

Mo ta

Cich tinh diém

- Mb6i doi thi duoc
trang bi cAc module
cua Robot. Cac doi
tién hanh lap rép va
Iap trinh cho Robot

- Nhiém vu: Cac doi
phai  hoan thanh
thuat toan diéu khién
va nap vao Robot
trudc khi thuc hién
phan thi. Robot c6
kha nang chay trong
mé cung, ré trai, ré
phai cho dén khi
thoat duoc ra khoi
mé cung.

- Trén mé cung thi
dau s& c6 nhiing
diém chét  tinh
diém. Khi vuot qua
mdi chét, cac doi sé
dat duoc 5 diém, va
néu thoat duoc ra

khoi mé cung sé
dugc  thuong 10
diém.

- Thé & tinh diém
s& gidng nhau trong
tat ca cac phan thi.

- Truong hop xe di
ket, hoac khong di
chuyén dung duong




Tap Chi Khoa Hoc Gi4o Duc Ky Thugdt Sé 57 (04/2020)
Truong Dai Hoc Sw Pham Ky Thugt TP. Hé Chi Minh

- Théach thuec:

Robot chay song
song vai 2 tuong mé
cung, khong bi va
cham lién tuc.

Nhan dién dang

huong ré (trai/phai)
va thuc hién viéc ré
nhanh chéng.
- Mbi luot thi gom 2
d6i thuc hién phan
thi. Cac doi t6i wu
thuat toan trén may
tinh c& nhan.

di, cac doi duoc
Xuit phéat lai tu
diém chét trude do
(theo tin hiéu tu
trong tai).

- Cac ddi duoc xép
theo thu tu tor cao
xudng thap theo sb
diém dat duoc.

- 8 doi cé thanh tich
tot nhat s& budc
tiép vong sau.

()

Bdng 5. Thé Ié cuge thi Dancing Robot

\/ong thi Mo ta

Vvong 1: | - Thoi gian thi dau 3 phat.
bauloai |- Thyc hién cac digu nhay ty
do trén nén nhac do ban to
chirc duara

- M3i bang gom 3 doi thi dau
V6i nhau va cac doi nhat bang
sé dugc vao vong tiep theo

\Vong 2: Von

g chung két

Mo ta

Cich tinh diém

Tran 1:

- 08 d9i thi boc tham
chia thanh 4 cap.

- Lan luot ting cip
cung thi dau mot
luot trén 2 mé cung
doc lap.

- Mbi doi ¢ 2 phat
dé chuan bi dua xe
vao vach xuit phat,
san sang thi dau.

- 4 d6i co thanh tich
tdt nhat s& duoc
budc tiép téi vong
Sau.

- Thoi gian thi dau 3 pht.

- Thuc hién cac diéu nhay trén
nén nhac tir cham dén nhanh
hodc nguoc lai do Ban té chirc
dua ra. Cac robot phai diéu
chinh téc d6 thyc thi cac dong
tdc cho phu hop véi giai diéu
caa nhac (nhac nhanh nhay
nhanh, nhac cham nhay cham).
- M&i bang gém 2 doi va doi
thang duoc vao vong tiép theo

vong 2:
Ban ket

- MAi robot lan lugt trinh bay
bai dién solo trong 2 phit.

- Thuc hién cac diéu nhay trén
nén nhac da dugc chuan bi
trudc (SV tu chon va nop trude
cho ban t6 chtc).

Vong 3:
Chung
ket

Tran 2:

- 04 d6i duoc chia
thanh 2 cap dau loai
truc tiép: Doi ¢ két
qua cao nhat vong 1
diu voi doi co két
qua thap nhat; Dai c6
két qua cao thir 2 dau
véi doi cao tha 3.

- Thir thach bi mat
s& duoc cbng bd
trugc phan thi.

- 2 doi chién thang
cua 2 tran s€ buoc
vao tran chung két.

Cha y: Robot thang cudc s& dua trén diém
caa hoi dong gidam khao vai tiéu chi:
=  S6 luong phong phu cac dong tac
= Suphu hop gilra cac dong tac va giai
diéu nhac
= Tinh thim my cta mdi dong tac.

Chung két:

- 02 doi thi dau truc
tiép dé tim ra nha vo
dich

- S& ¢0 su chinh stra
sa hinh mé cung dé
tang do kho.

- Poi chién thing 1a
doi thoat duoc khoi
mé cung trudc hoac
dat dugc nhiéu chét
diém trong thoi

gian nhanh hon.

5. KET LUAN

Viéc tao ra cac Robot va san choi hoc thuat
gan lién véi linh vuc STEM s& giap dinh
hudng nghe nghiép, tao sy dam mé cho hoc
sinh phé théng trung hoc nhim thu hat sb
luong sinh vién theo hoc cac linh vuc STEM.
Dong thoi nhitng hoat dong nay mang lai su
hao htng trong viéc tim toi nghién cuau khoa
hoc trong hoc sinh phd théng. Nang cao chat
lwong giang day tai cac trudng trung hoc phd
thong thong qua cac phuong phap hoc tap
dua trén du an thuc té trén robot. Nghién cau
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nay gian tiép tao ra ngudn nhan lyc c6 ky LOI CAM ON

ning khoa hoc k¥ thuat cao dé phuc vu cong

Nghién ctu nay thuéc dé tai ma so

cugc cong nghiép hoéa dat nude ciing nhu  pong8°spie 01 duroc tai tro boi Bd Gido duc va

gilp Viét Nam theo kip cuoc Cach mang
cong nghiép 4.0 cua the gioi.
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