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PE XUAT XAY DUNG CHU PE STEM "ROBOT CHO' BONG”
CHO HOC SINH TRUNG HOC PHO THONG

Nguyén Ngoc Tuan?, Pao Thu Trang?, Nguyén Birc Théng', Tran Trung Hiéu’,
Lé Khdc Quynh’, Trdn Quang Huy®

Tém tat: Pé xuét dinh huéng, xay dung va té chirc chi dé gido duc STEM “Robot
ché béng” cho hoc sinh I6p 11 tréi nghiém. Hoc sinh van dung kién thire da hoc Vat
li 16p 10 vé chuyén dong thang déu, I6p 11 vé ngudn dién, dong dién khéng doi, déc
trung vét Ii ctia &m va mén Tin hoc vé céu truc ré nhanh, cdu tric ldp. Béng thoi,
hoc sinh dwoc gidi thiéu, hudng dan cach tiép cén, bo sung kién thire so luoc vé
mach dién tir diéu khién, diéu khién tin hiéu dé tinh toén, thiét ké, ché tao, thir
nghiém va van hanh Robot ché béng dua trén so db céu tao, nguyén ly lam viéc,
quy trinh I3p dat va vén hanh do gido vién té chirc nira cudi hoc ki 2, nhém hoc sinh
hoan thién sdn phdm theo phién ban mai.

Tuwr khéa: Robot ché bong, chu dé STEM, gido duc STEM, tw dong hoa.

1. MO PAU

O thoi diém hién tai, trude thanh tyu, co héi, lgi ich va ciing 14 thach thirc tir cude cach
mang cong nghiép 4.0, doi héi mdi hoc sinh noi riéng, ngudi lao dong nédi chung ludén cd
tinh than sén sang, can duoc trang bi kién thrc, k¥ nang dé co du nang luc tiép can, xu ly,
thiét ké, ché tao, ghép ndi, van hanh dwoc cac hé thong, thiét bi hién dai, tuy dong hoa va
hon thé nita 1a nang luc thich g trudc mot thé gidi ludn phat trién va bién doi.

Gido duc STEM Ia mo6 hinh gido duc dya trén cach tiép can lién mon, hoc sinh van
dung kién thuc khoa hoc, cong ngh¢, ky thuat va toan hoc vao giai quyét mdt s6 nhiém
vu hodc van dé thuc tién trong bdi canh cu thé. Tir cdc mo hinh gido duc STEM da dang,
gi4o vién phd thong c6 thé trién khai mot chu dé pht hop v6i mot mé hinh. Loi thé 16 rét
cta gido duc STEM duoc thé hién & mdi hoat dong véi cac mirc do himg thu nhat dinh
khac nhau tuy thudc vao dbi tegng ma hoc sinh trai nghiém va cach thirc t6 chire cua giao
vién. Khong nhimg hoc sinh dugc hinh thanh va phat trién ning luc giai quyét cic van
dé, ma con dugc trang bi nhitng k§ nang can thiét nhu hop tac nhém, tu duy sang tao va
phan bi¢n, gitip ich cho su thanh cong trong hoc tép, cling nhu cong viéc sau nay.

Theo dinh hudng gido duc STEM [1] va dua theo ndi dung ctiia chuong trinh [2], [3],
[4], viéc dé xudt xay dung chu dé STEM “Robot ché bong” nhiam tao co hdi cho hoc sinh
tim hiéu, tiép can, khai thac, van dung cac kién thirc vé dién, dién tir va 18p trinh da duogc

1 Truong Dai hoc Sw pham Ha N6i 2
2 Sinh vién K43, Khoa Vat ly, Trudng Dai hoc Sw pham Ha Noi 2
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hoc & cac mon vat 1y, cong nghé, tin hoc. Cum tir “robot” mdt mat co thé tao cam giac
kho tiép can, van hanh cht chua noi dén van dé thiét ké, ché tao, lap trinh, tw dong hoa
d6i voi hoc sinh. Mt khac, ddi tuong, su to mo, sy ham hiéu biét, kham pha thi cha dé
nay lai 12 ngudn cam himg ddi véi hoc sinh. Tuy nhién trong bai bao nay, ching t6i ¢é sir
dung cac linh kién, thiét bi va arduino don gian, can thiét, két hop véi cac kién thic co
ban dé gido vién phd thong c6 thé to chie tro choi thiét ké robot chd bong cho cac nhom
hoc sinh.

2. NOI DUNG NGHIEN cUU

2.1. Cau hdi va phuong phap nghién cuu

Cdc cdu hoi nghién ciru duoc dat ra:

- Nhitng ndi dung kién thirc nao hoc sinh can van dung trong trai nghiém chu dé gido
duc STEM “Robot chd bong” ?

- Pé 6 chirc trai nghiém chii dé gido duc STEM “Robot chd béng” cho hoc sinh
THPT, gido vién can thict ké tien trinh day hoc nhu thé nao?

Cic phwong phdp nghién ciru duoc st dung, bao gdm: Phuong phap nghién ciru Iy
luan, thyc hanh thi nghiém, thiét ké va thuyc hanh k¥ thuat, giai quyé€t van de.

2.2. Két qua nghién cuu
2.2.1. Binh hudng xay dung va thiét ké n6i dung chu dé "Robot chd béng”

T4 chirc hoat dong trai nghiém cha dé “Robot chd bong” cho hoc sinh gop phan thyc
hién ké hoach giao duc vé hoat dong trai nghiém, hudng nghiép [1, tr.13]; déng thoi,
thong qua ndi dung giao duc STEM, hoc sinh gop phan thyc hién muyc tiéu giao duc phd
thong tao himg thi, dong luc hoc tip nham hinh thanh va phat trién pham chit ning luc
[6, tr.4]. T6 churc hoat dong trai nghiém cho hoc sinh phu hgp theo dinh hudng thiét ké,
thtr nghiém, thao luan va chinh sua [6, tr.4]. Hoc sinh dugc nghién curu kién thirc lién
quan, tu 1én phuong an thiét ké mach diéu khién cua robot; gio vién phan tich vu — nhugc
diém ctia phuong an, giup chon dugc mach don gian, phu hop va tiét kiém chi phi.tinh
toan, thiét ké k¥ thuat, lap rap, 1ap trinh, thir nghiém va diéu khién Robot ché bong khi
st dung cac linh kién dién tir nhu Arduino, cam bién siéu 4m, md to, nguén pin,... dé tao
ra mot robot chd bong.

2.2.2. Tién trinh day hoc

Hoat ddng 1. Xac dinh van dé can giai quyét

Muc tiéu: Hoat dong nay nham thu hit sy quan tdm, himg tha ctia ngudi hoc trude
nhiém vy, yéu cau khi can tinh toan, thiét ké, ché tao, ghép ndi, van hanh duge “Robot
chd bong” dua trén von kién thirc va kinh nghiém da co va kién thic bd sung.
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No¢i dung: Giao vién dit ra mot bai toan trong thuc té can chuyén ché cac dd vat ma
c6 thé sir dung may moc thiét bi cong nghé dé van hanh ty dong, giam strc lao dong va
nang cao ning suét hidu qua.

Du kién san phcfm: Hoc sinh thé hién dugc su quan tam, hing thu qua bai toan giao
vién dat van dé thong qua quan sat va biéu cam cua hoc sinh.

Té chirc thuc hién:

- Giao vién thuyét trinh, d4i thoai véi hoc sinh thong qua mdt nhi€ém vu hoc tap.

- Gi4o vién thong nhat cach chia 16p theo cac nhom (4— 5 hoc sinh/nhom)

Hoat dong 2. Tim hiéu Kién thirc nén ting, b6 sung va yéu ciu cin dat

Muc tiéu: Hoat dong nay gitip hoc sinh chu dong tim hiéu, nghién ctru kién thic nén
tang va kién thirc bo sung (hd trg) trudc khi thiét ké, ché tao; dong thoi, thong nhét yéu
ciu can dat sau hoat dong trai nghiém dé hoc sinh biét va thuc hién.

Té chirc thuc hién

Hoat dong 2.1. Tim hiéu kién thirc nén ting, bé sung

Chu dé duogc xay dung dua trén mach ndi dung cua bd sach Két nbi tri thuc (16p 10
va 11) va sach gido khoa mon Cong nghé 12 hién hanh. V& co ban, tiy theo bd sach dugc
ting trudng giang day ma chon thoi diém t6 chic hoat dong trai nghiém phu hop. Dudi
day 1a bang minh hoa ndi dung kién thirc lién quan dén chu dé.

Bang 1: N6i dung kién thuc lién quan dén chu dé

Khbi
Mon /Bo Bai Noi dung
sach

NDI: Chuyén dong thang déu la | Kién thuc

Lop 10/ | Bai 9: Chuyén .
L O;p ol oaa zl chuyén dong c6 quy dao la duong | dd hoc va
Viatly | Kétnoi | dong thang 3 o . R
L T thang va toc d6 trung binh nhu nhau | HS van
tri thirc | bién d61 déu N L .
trén moi quang dudng. dung

ND2: Song am la nhiing song co

Lép 11 Bai 9: S(:)ng truyén trong cac mdi truong khi, Kién thic
| kée |NETS S9N ong, ran. da hoc va
vatly | doc, su truyen R S .
noi tri “ne lrone ol ND3: Siéu am la am c6 tan so 1on | HS van
nan cla
thite 8 TWONE SH 1 1 om 20 000 Hz. dung

song co. .
ND4: Mot so ung dung cua siéu am.
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ND5: Ngudn dién c6 kha ning cung | Kién  thic
Bai 24: Ngudn cap dong dién dé cac thiét bi hoat | ¢ hoc va
dién dong. HS van
ND 6: Pin 14 mot ngudn dién. dung
Bai 19. Cau | ND7: CAu trc cau 1énh diéu kién 1a | Ki nang
Lop 11 lénh 1@ nhénh | if <diéu kién> then <cau lénh 1> duoc rén
Tin JKét if. else <cdu lénh 2>. luyén
hoc | ndi tri .. | ND8: Ciu triic cau 1énh vong lap 1a | Kinang
thirc Bai 20. Cau A koo .
lenh L f for <bién dém>= <gia tri dau> to | dwoc rén
énh lap for. ) :
; AP <gia tri cudi> do <céu I¢nh>. luyén
Bai 13. Khai . s Kién thy
a5 B NDY: Mach dién tir didu khidn co | o oo
niém v€é mach thé tur done hoa s ) ‘e thibt da hoc va
) é ong hoa cac may moc thi€
dien to didu |, T8 Y HS  van
Lop | khién. dung
Cong "
~ | 12/Hi¢n ND10: Robot chd bong ¢o sir dung |, ,
ngh¢ \ ) ) Kién thuc
hanh | Baj 14 Mach | arduino hoat dong dya vao mach | __ .
A A A SR s 1 < 4 4. . |da hoc va
dieu khién tin | di€u khién tin hiéu nho c¢6 du cac HS R
) . van
hiu. khoi: Nhan 1é€nh - X ly - Khuéch d )
. un
dai - ChAp hanh. ing

Hoat dpng 2.2. Tim hiéu yéu ciu cin dat

Hoc sinh dat dugc cac yéu cau can dat khi thong qua trai nghiém nhu:

- Thuc hién thi nghiém (hoac dua trén s6 liéu cho trude), v€ duge dd thi d6 dich
chuyén — thoi gian trong chuyén dong thang

- Thao luan dé thiét ké phuong an hodc lua chon phuong an va thuc hién phuong an,
do duogc toc do bang dung cu thuc hanh

- Thyc hién thi nghiém va lap luan dua vao su bién déi van tdc trong chuyén dong
thang [2, tr.10].

- Thao luan dé thiét ké phuong an hodc lua chon phuong an va thuc hién phuong an,
do duogc toc do truyén 4m bang dung cu thuc hanh [2, tr.19].

- M6 ta dugc thudt toan don gian co cac cAu trac tuln tu, r& nhanh va 1ap dudi dang
liét ké hodc so do khoi [3, tr.31].

Hoat dong 3 — Nhan dién, tiép can va doc thong so ky thuat dung cu, linh kién
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Muc tiéu: Hoat dong nay gitp hoc sinh chi dong tim hiéu, nghién ctru dé nhan dién,
tiép can va doc dugc thong sb k¥ thuat dung cy, linh kién chuan bi cho quy trinh lip dit;
vé so dd cau tao, so dd khéi didu khién tha bong tu dong va nguyén 1y lam viéc cta hé
thdng Robot chd bong.

T6 chirc thuc hién

Hoc sinh chu dong nhén dién, tiép can va doc thong sd k¥ thuat dung cy, linh kién
theo bang sau:

Bdng 2: Danh sdch dung cu, linh kién

Dung cu Ghi chua Dung cu Ghi cha Dung cu Ghi chua

(s0 lwgng) (s0 lwong) (s0 lwgng)
Robot (01) 8 | Cam bién @ Arduino
' siéu am 220 (01)
(01)
M0 to budc - Ngudn pin oy Day ndi

N = g j ey
(01) e oy | ‘ (0.5m)
& .’d

Hoat dong 3.1. Tim hiéu ciu tao “Robot ché béng”

Khdi robot dugc thé hién & Hinh 2 gém mot khung xe, trén do co gén khdi vi mach,
2 dong co giam tdc, 2 banh xe, ngudn pin, .... Thém nira, trén khung xe c6 gin thém gid
dung bong va hai gia dd, chung duoc thiét ké va in sir dung may in 3D.
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Gid dyng
bong

Hinh 1: Céu tgo cua “Robot chd béng”
Hoat dpng 3.2. Tim hiéu so do khéi diéu khién thi béng tw dong
Khdi diéu khién tha bong tu dong gdom 3 khdi chinh: Arduino, cam bién siéu 4am va
mo to bude (Hinh 2).

Cam bién
siéu am

M6 t6

Arduino )
budce

Hinh 2: So d6 khéi diéu khién tha béng tu déng
Gi4 dé bong hay gia d& khéi diéu khién dugc thé hién & Hinh 3. Trén gia d bao gdm:
Cam bién siéu am, arduino, mé to budc, ngudn Pin 9V, thanh ngang chin bong. Céc khdi
mau xanh trén Hinh 3 duoc thiét ké va in sir dung may in 3D.

Cam bién
siéu 4m

Hinh 3: Gia dé béng

* Danh sdch dung cu (56 lwong) cho chii dé Robot ché bong bao gém: Robot (01);
Cam bién siéu am (01); Arduino (01); Mb to budc (01); Gié dung bong & Robot (01); Gia
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dd & Robot (01); Gia & & gia dé bong (01); Thanh ngang chin bong (01); Nguodn pin
(01).

Hoat dpng 3.3. Tim hiéu nguyén Iy lam vigc ciia hé thong Robot ché béng

Vé co ban, nguyén 1y 1am viéc ctia mach nay nhu sau:

- Pau tién ta lap trinh dé 2 mo to ctia robot cling quay va quay cing mét toc do véi
muc dich dé robot chay thang. Dén vi tri gia dé bong, robot s& dimg lai nhd cam bién siéu
am & gia dé bong. Cam bién siéu am khi gap vat can (¢ ddy la gié dung bong cua robot)
thi né s& nhan tin hiéu dau vao va tmyén dén khéi arduino. Khéi arduino s& nhén tin hiéu
tir cam bién va diéu khién mo to budc lam cho thanh ngang chin bong quay 90 d6 sang
bén phai. Khi d6 bong sé& roi xudng gié dung bong ciia robot va robot tiép tuc di dén vach
dich. Ta cin do dé c6 quang duong 1a mot gia tri xac dinh, va thiét 1ap téc do cua mé to
trén robot, tir d6 ta c6 dugc thoi gian can thiét dé robot di dugc dung dén vi tri cua gia dé
bong va vach dich. Ctr nhu vy, ta cho robot quay lai va tiép tuc qua trinh chd bong. Quy
trinh trén sé tiép tuc dugc 1ap lai.

- Robot duge két ndi voi may tinh bang day cap két ndi qua cong USB. Str dung phan
mém lap trinh Kidcodes trén méy tinh dé thiét 1ap téc d6 quay nhanh hay cham ciia mo
to va thoi gian cho bong roi cua robot.

- Chii y: Toc d6 quay ctia md to, thoi gian chd bong roi ctia robot ta hoan toan c6 thé
tinh toan va lap trinh tuy y.

Hoat dong 4. Quy trinh lip dit va van hanh

Muc tiéu: Hoat dong nay giup hoc sinh thuc hién dung cac cong viéc co ban theo
trinh tur (phén, budc) dam bao cAu truc, ky thuat, logic, khoa hoc dé hé théng van hanh
dap g yéu cau dit ra.

Té chirc thuc hién

Phan 1: Lap dat khi robot

- Budc 1: Thiét ké trén may in 3D va in ra: Mot gio dung bong c6 dudng kinh 8 cm,
cao 5 cm; mot gia d& gio dung bong hinh chit U (mdi canh dai Scm).

- Budc 2: Két ndi robot véi may tinh qua cong USB.

- Bude 3: Str dung phan mém 1ap trinh Kidscode dé thiét 1ap toc do quay ctia mé to
va thoi gian cho bong roi.

Phan 2: Ché tao gia dé bong

- Budc 1: Thiét ké gia do 3 chan dé bang kim loai. Gia d& c6 3 chan cao 3 cm; 1

thanh thang dimg cao 15 cm; 1 thanh ngang dai 5 cm (nhu Hinh 3).

- Bude 2: St dung may in 3D dé thiét ké va in gia gan khdi dién tir, gdm: 1 gia co
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kich thudc dai 6 cm, rong 4 cm, va cao 5 cm; 1 thanh ngang dai 2 cm ndi véi 1 khoanh
tron c6 duong kinh 5 cm dé xac dinh vung chira bong trude khi robot té1).
- Bué6c 3: Thuc hién ldp rap cac linh kién dién tir (cam bién siéu am, Arduino, mb t6
budc) va két ndi véi ngudn pin.
- Budc 4: Do, danh dau cac vi tri dé khoan cac 15 trén gia gin dién tir va cb dinh gia
nay vao gia do bang kim loai.
Ngodai ra:
- Str dung thém mot tim gd mong dé gin gia ciia khdi dién tir 1én dé kim loai.
- Dung thanh ngang (que d¢ ludi hodc que kem), gin vio truc ctia moto bude va dat
ngay ¢ phan dudi cua khoanh tron (d¢ do bong khong bi roi).
Phan 3: Xéc dinh sa hinh (Hinh 4)
- Buéc 1: Dung thude ké do thuc té sa hinh du tinh dai bao nhiéu.
- Bué6c 2: Pinh vi vi tri xudt phat ciia robot.
- Budc 3: Dinh vi vi tri dung lai dé nhan bong cua robot.
- Bué6c 4: Pinh vi vi tri dimg dé két thuc cta robot.

Hinh 4: Sa hinh cta robot chd béng
Chii y: St dung cong thire tinh van tdc cua chuyén dong thang déu dé tinh thoi gian
di tir vi tri xudt phat dén vi tri nhan bong, thoi gian dimg nhan bong va tiép tuc di dén vi
tri két thuc. Tinh toan thoi gian hop 1y, sir dung phan mém lap trinh Kidcodes diéu chinh
code rdi nap vao robot. Sau d6 thir nghiém sa hinh.

Hinh 5: Qud trinh vdn hanh cta sa hinh thit nghiém



TAP CHI KHOA HOC - s 03, TAP 02 (06/2024) | 245

Hinh 7: Mét s6 hinh anh minh hoa cho gid dé bong

Hoat dong 5 — Bao cao san phﬁm, nhén xét, danh gia

Muc tiéu: Hoat dong nham tao diéu kién cho hoc sinh bao cdo két qua thuc hién
nhiém vy ctia nhom trude 16p, bao vé quan diém, gi6i thiéu thé manh, vu diém cua san
pham; gido vién nhan xét, gop ¥ vé tinh than, thai do trong subt qua trinh thyc hién, vé
két qua san pham cia cac nhom (cau tric, logic, khoa hoc, hé thong, kha ning van
hanh,...); kha ning phat trién san phim. Mdi hoc sinh va nhom rat ra cac bai hoc kinh
nghiém khi thuc hién va hoan thi¢n san phrflm.

T6 chirc thuc hién

- Giao vién goi dai dién cac nhom trinh bay vé san pham cta nhom.
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- Tét ca hoc sinh trong 16p quan sat, ling nghe, tu duy phan bién doc 1ap, rit ra cac
bai hoc kinh nghi¢m.

3. KET LUAN

Céc mb hinh gido duc STEM ra doi, phat trién va dugc dinh hudng trién khai da gop
phan thic day qua trinh d6i méi giao duc Viét Nam giai doan hién nay theo huéng hién
dai va hoi nhap qudc té. Tir cu hoi va phuong phap nghién ctru, chung toi da nghién ciru,
dé xuét va trinh bay cac ndi dung kién thiic co ban lién quan doi hoi hoc sinh phai dugc
tim hiéu, nghién ctru, bd sung va van dung trong cha dé. Vi 3 tiét trai nghiém, gido vién
can gi6i thiéu cau tao, so dd khéi diéu khién, nguyén 1y 1am viéc cta hé théng, quy trinh
lap dat va van hanh Robot chd bong va dic biét chii trong dén hai yéu t6 1a thiét ké ky
thuat va thuc hanh. Theo do, hoc sinh thyc hién chu dé¢ STEM “Robot chd bong” thude
linh vuc ty dong hoa, 1a phi hop xu hudng ciia cudc cach mang cong nghiép 4.0 va dicu
kién kién thurc, k¥ thuat co ban phu hop.

Dudi su hd trg, huéng din gdp ¥ va chuan hoa vé ca kién thirc va k¥ thuat cua giao
vién, hoc sinh thyuc hién viéc tinh toan, thiét ké, lép rap h¢ théng, két hop voi nang luc tin
hoc mirc co ban dé 1ap trinh code cho Robot. Hoc sinh hodc nhém hoan toan ¢ kha ning
hoan thanh san pham Robot ciia minh. Dua trén nén tang kién thirc va k¥ ning nhu vay,
hoc sinh ¢ thé tao ra nhitng phién ban Robot méi (quing dudng, d6 nhay cam bién,...)
nham giai quyét cac van dé xudt phat tir trong chinh cudc sng thyc tidn.
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PROPOSAL TO BUILD THE STEM THEME “BALL CARRYING
ROBOT” FOR HIGH SCHOOL STUDENTS

Nguyen Ngoc Tuan, Dao Thu Trang, Nguyen Duc Thong, Tran Trung Hieu,
Le Khac Quynh, Tran Quang Huy

Abstract: Propose orientation, construction, and organization of the STEM
education topic "Robot carrying ball" for 11th grade students to experience. Students
apply the knowledge they have learned in 10th-grade Physics about uniform
rectilinear motion, 11th-grade about electric sources, constant current, physical
characteristics of sound, and Informatics about branching structures and repeating
structures. At the same time, students are introduced to and guided on how fto
approach and supplement basic knowledge about electronic control circuits and
signal control to calculate, design, manufacture, test and operate ball-carrying
robots. Based on the structural diagram, working principle, installation, and operating
procedures organized by teachers in the second half of semester 1, the group of
students completed the product according to the new version.

Keywords: Robot carrying ball, STEM topics, STEM education, automation.

(Ngay Toa soan nhéan duworc bai: 09-11-2023; ngay phan bién danh gia: 05-12-2023;
ngay chép nhan dang: 08-01-2024)



