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Tom tat: STEM Robotics 1a diém nhan an tuong cua gido duc STEM. Hoc
sinh s& sir dung robot va cac cong cu lap trinh dé mo phong va giai quyét van
dé. Piéu nay budc hoc sinh phai van dung va tich hop kién thic cua 4 linh
vuc “Khoa hoc — Cong nghé — K¥ thuadt — Toan hoc” dé hoan thanh cac du
an hoc tap. Tuy nhién, chi phi dau tu dung cu va thiét bi lai chinh 1a rao can
16n dé trién khai. Trong bai bao niy, ching t6i d& xuat Board mach
Raspberry Pi la giai phap trién khai STEM Robotics trong day hoc & trudng
phd théng.

Tuw khéa: Day hoc, STEM, STEM Robotics, Raspberry Pi.

1. DPAT VAN BE

Gi4o duc STEM Ia chia khéa cho su d6i méi va tang truéng Kinh té trong thé gigi két
ndi, ma & dé con ngudi duoc bao quanh boi cdng nghé va sang tao [1], [6]. STEM
Robotics 1a mot mén hoc danh cho d6i twong hoc sinh tir 16p 1 tro 1én, STEM Robotics
c6 thé dap tng trong chuong trinh ngoai khoa ciing nhu chinh khoéa cho cac em hoc sinh
tir 16p 1 dén 16p 12 [2]. Pay 1a bd mdn rat quan trong ddi vai hoc sinh trong thoi dai
cong nghé¢ 4.0 hi¢n nay.

Ngay nay voi sy phat trlen cua khoa hoc ky thuét, cac thlet bi ngay cang duoc thu nho
vé kich thuéc nhung van dap ng t6t duoc cac yéu cau can co. Raspberry Pi 1a mot vi
du dién hinh, véi kich thuéc chi bang mét chiéc thé tin dung nhung né co rat nhiéu tinh
nang cuc ky hap din tuong ty mot chiéc may tinh [8]. Ngoai ra, Raspberry Pi con tich
hop thém mot hé théng IO gitp cho ngudi sir dung cd thé thoa strc sang tao va phat trién
cac ung dung trén nén Raspberry Pi ndy. Board Raspberry Pi véi bo vi xir ly SoC
Broadcom BCM2835 (la chip xu li mobile manh mé c6 kich thudc nho hay dugc dung
trong dién thoai di dong) bao gom CPU, GPU, b¢ xir 1i 4m thanh/video va céc tinh ning
khac... tat ca dugc tich hop bén trong chip ¢ dién ning thap nay.

Chi phi dau tu cho Board Raspberry Pi kha thap, lai di kém véi nhiéu chic ning nén
Raspberry Pi rat thich hop dé dwa vao chuong trinh hoc tip nghién ctu & cac trudng
hoc, 1 thiét bi dé nhimg nguoi dam mé dién tir va Iap trinh thoa sirc sang tao. Raspberry
Pi c6 thé dugc xem 1a giai phap dé té chirc day hoc STEM Robotics cho hoc sinh THPT
trong bbi canh STEM Robotics con nhiéu khé khin va chua duoc phd bién hién nay.
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2. NOI DUNG
2.1. STEM Robotics

Trén thé gisi, gido duc STEM duoc coi nhu mét cudc cai cach gido duc mang tinh dot
phé& véi muc tiéu xac lap viing chic vi thé cua qubc gia d6 vé kinh té, khoa hoc, cong
ngh¢ va dao tao ra ngudn lao dong chat luong thude céc linh vuc STEM. Cho dén nay,
viéc l1am thudc linh vuc STEM duoc du bdo mé rong va phat trién nhanh & My — noi
khéi nguon cua giao duc STEM. Khong nhiing thé, du doan nay ciing twong tu & cac
nudc phat trién khac nhu Uc, Anh, Phap, Canada, Singapore, Thai Lan... [1], [6].

Gi4o duc STEM trong truong trung hoc 1a quan diém day hoc dinh huéng phét trién ning
luc hoc sinh thudc cac linh vuc Khoa hoc, Cong nghé, Ky thuat va Toan hoc. Trong do,
hoc sinh dugc tham gia cac hoat dong STEM, chu yéu 1a thuc hanh va cc hoat dong trai
nghiém nham tao ra san pham, phuc vu cho sinh hoat va hoc tap, hay cac hoat dong
hudng dén giai quyét van dé thyc tién [3]. Theo GS Nguyén Minh Thuyét, trong Chuong
trinh Gido duc phé théng mai, vai trd cua gido duc STEM thé hién & nhitng diém sau:
“Cé day i c&c mdn hoc STEM; ...Yéu cau day hoc tich hop va doi méi phwong phdp
gi4o duc cia Chwong trinh GDPT mdi, tao diéu kién té chirc cac chi dé STEM trong
chirong trinh mén hoc, gop phan phét trién nang lec cho hoc sinh...”" [9].

Trong vai nam tré lai ddy, STEM xuat hién ¢ Viét Nam va tro thanh mot hoat dong giéo
duc chinh thirc nhung chua dwoc phd cap rong rdi ma chi mai & mét s tinh, thanh phé thi
diém. Gan day, viéc day manh va ting cuong gido duc STEM trong gi4o duc trung hoc
dugc Bo Giao duc va Pao tao chi dao va huéng dan thyc hién trong nam hoc 2020- 2021,
nham gop phan thuc hién muc tiéu cia Chuong trinh gido duc phd thong nam 2018 [4],
[5]. Do d6 cho thdy STEM va gido duc STEM van dang duoc nghién ciru mot cach sau
sac, nghiém tlc voi pham vi ngay cang rong réi va tng dung sau rong vao thuc té.

STEM Robotics 1a mot mén hoc danh cho hoc sinh tir [6p 1 tro 1én. STEM Robotics c6
thé dap tmg trong chuong trinh ngoai khoa ciing nhu chinh khéa cho cac em hoc sinh tir
I6p 1 dén 16p 12. Pay 1a bo moén rat quan trong ddi voi hoc sinh trong thoi dai cong
ngh¢ phat trién 4.0 hién nay. Ngudi hoc phai duoc lam quen dan véi nhitng ngbn ngi
lap trinh co ban nhat.

Chuong trinh STEM Robotics duoc phét trién boi té6 chirc Robomatter thudc Hoc vién
Robotics cua truong Pai hoc Carnegie Mellon (M¥) [2], [8]. Robomatter 1 t6 chirc di
dau trong nghién cau &p dung robot trong méi truong hoc tap nham tao dong luc cho
hoc sinh va giao vién trong viéc day va hoc cac linh vuc khoa hoc, cong nghé, ky thuat
va toan hoc [8].

Céc bai hoc trong chuong trinh STEM Robotics dugc xay dung theo nhitng chu dé dua
trén cac van dé thuc tién. Hoc sinh tir 6 s& sir dung robot va céc cong cu lap trinh dé
mo phong. Didu ndy cho phép hoc sinh dugc hoc cac kién thirc tich hop cua 4 linh vuc
Cong nghé - Ky thuat - Khoa hoc - Toan hoc 4 linh vuc nay 1a 4 linh vuc trong giao duc
STEM.
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Véi céch tiép can “Hand-on, mind-on” (thuc hanh, dong ndo) céc hoat dong hoc STEM
Robotics s& khudy dong tri tuéng tuong ciing nhu kha ning sang tao cua hoc sinh khi
duoc tham gia vao cac bai hoc. Céch tiép can cua STEM Robotics gitp hoc sinh hoc
mot cach vui vé bang viéc thiét ké, xay dung va lap trinh cho robot hoat dong, dong thoi
lien hé véi cac hoat dong trong thé gidi tu nhién véi hoc sinh.

STEM Robotics ciing duoc thiét ké phu hop véi nhiing hoc sinh ¢6 it hoic khong co
kinh nghiém vé lap trinh nhung mong mudn duoc hoc vé nhitng kién thic co ban vé 1ap
trinh. Ngoai ra, STEM Robotics con hd tro trang bi kién thic cho nhiing nguoi chua
biét gi vé 1ap trinh tir don gian dén phuc tap, tao diéu kién cho ngudi hoc tiép can dan
dan va sau do phat trién.
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Hinh 1. Tam quan trong ciia STEM Robotics doi Véi ngueoi hoc
2.2. Gigi thiéu vé Raspberry Pi
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Hinh 2. Rasberry Pi va céc logi cong két néi

Raspberry Pi la chiéc may tinh kich thuéc nho (kich thude hai canh chi ¢& mot céi the
ATM) duoc tich hop nhiéu phan cang manh mé du kha nang chay hé diéu hanh va cai
dat dugc nhiéu tng dung trén né [8]. Véi gié chi vai chuc USD, Raspberry hién dang 1a
minicomputer ndi bat nhat hién nay. Ban dau, t6 chiac Raspberry Pi Foundation phat
trién du 4n Raspberry véi myc tiéu chinh 1a giang day may tinh cho tré em va tao ra mot
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cdng cu hd trg c6 chi phi thap dé sinh vién nghién ctu hoc tap. Tuy nhién, sau khi xuat
hién, Raspberry Pi duoc cong dong danh gia cao vé tinh (tng dung voi phan cimg dugc
hd tro tot, va di nhanh chéng phat trién mot cach rong réi. Raspberry Pi phi hop cho
nhitng (tng dung can kha nang xu ly manh mé&, da nhiém hodc giai tri va dac biét can chi
phi thap. Hién nay da c6 hang ngan ung dung da dang duoc cai dat trén Rasberry Pi.

Raspberry Pi khong thay thé hoan toan hé théng dé ban hodc may xach tay. Tuy nhién
Raspberry Pi 1a mot thiét bi da ning dang ngac nhién véi nhiéu phan ctmg chi phi thap
nhung rat hoan hao cho nhitng hé théng dién tu, nhitng dy an DIY, thiét 1ap hé théng
tinh toan ré tién cho nhitng bai hoc trai nghiém lap trinh. ..

Phién ban Raspberry Pi dau tién duoc phat hanh thang 2 nam 2012, va t6i nay da c6
nhi€u phién ban khac nhau. C6 2 phién ban model Raspberry Pi bao gom Model
A va Model B, tén cac model nay dugc dat theo tén BBC Micro [8].

Model B bao gdm:

- SoC 700MHz véi 512MB RAM.

- 1 céng HDMI cho dau ra am thanh/video sd.

- 1 cong video RCA cho dau ra video Analog.

- 02 cong USB.

- 01 cong Ethernet LAN.

- 01 du doc thé nh¢ SD dé tai hé diéu hanh.

- 01 giao dién GPIO (General Purpose Input/Output).

- Jack Headphone Stereo 3.5mm cho du ra 4m thanh Analog.

Ngoai thanh phan twong tu nhu trén, Model A chi ¢6 1 cong USB va khong ¢ cong
Ethernet. Hai loai model Raspberry Pi la Model A va Model B da duoc nang cap 1én A+ va
B+. Trén cac ban nang cap ndy c6 mot s cai tién nho, chang han nhu ting s6 cong USB va
muc tiéu thy nang luong dugc cai thién, déc biét la trong phién ban B+. V6i sy nang cap
cua phan cing, cling nhu hudng t61 nhitng muc tiéu khac nhau. Phién ban theo thir ty ra
mat la: Pi A — Pi A+ — Pi 1 B — Pi 1B+ — Pi 2B — Pi Zero — Pi 3B— Pi 4B.

C6 nhiéu hé diéu hanh cho Pi nhu:

- Raspbian: OS chinh thirc, giao dién giéng nhu Windows/Mac/Linux.

- OSMC: tich hgp KODI, dung lam may xem phim, nghe nhac.

- RetroPie: dung 1am may choi game, hd trg nhiéu hé may khéac nhau.

- Ngoai ra con cé Ubuntu, Windows 10 10T, RiscOS...

Raspbian Ia OS chinh thirc danh cho Pi. Cach cai dat rat don gian, chi can tai Raspbian

vé, giai nén, copy vao thé nhd microSD rdi gin thé vao may Pi va hoan thanh cai dat 1a
xong.
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2.3. P& xuat mot s6 ng dung Raspberry Pi dé trién khai STEM Robotics trong
day hec é trwdong pho thong

Véi nhitng loi ich ma mén hoc STEM Robotics mang lai, da co rat nhiéu truong phd
thong & cac thanh phé 16n trién khai mén hoc nay trong gio hoc ngoai khéa. Tuy nhién,
kho khin cua viéc trién khai mon hoc nay 1a chi phi dau tu ban dau dé mua thiét bi 1a rat
I6n. Vi vay, chung toi dé xuat viéc ung dung Board mach Raspberry Pi dé xay dung mot
s6 du &n cho chuong trinh hoc STEM Robotics. Day sé& la giai phap 1am giam rat nhiéu
chi phi dau tu, ning cao hiéu qua va tinh kha thi dé trién khai STEM Robotics.

Trong thuc té, Raspberry Pi ¢6 thé duoc ung dung, nhu:
- Pau coi phim HD gidng nhu Android Box, h trg KODI day du.

- May choi game cam tay, console, game thung. Choi nhu may dién tir bang ngay xua,
gia 1ap dugc nhiéu hé may.

- Cam may tai Torrent 24/24.

- Dung lam VPN ca nhan.

- Bién 6 cting binh thuong thanh 6 cimg mang (NAS).

- Lam camera an ninh, quan sat tur xa.

- Hién thi thoi tiét, hién thi théng tin mang ndi bo...

- May nghe nhac, may doc sach.

- Lam thanh mét cai may Terminal di dong c6 man hinh, ban phim, pin du phong dé st
dung moi Iuc moi noi, do pass Wi-Fi...

- Lam thiét bi diéu khién Smart Home, diéu khién moi thiét bi dién tir trong nha.

- Piéu khién robot, may in khong day tir xa, Airplay...

Tuy nhién, can cir vao sy phu hop cua dbi tuong hoc sinh phd thong, chung t61 dé xuat
mot s6 du an khong doi hoi kién thirc 1ap trinh & muc do cao, nhung gan lién véi nhiing
van dé thuc tién. Hoc sinh tir d6 s& str dung Board Raspberry két hop véi cac co cau co
khi, dién tir dé ghe’tao ra cac mo hinh robot va Iap trinh trén Board Raspberry dé md
phong, giai quyét van d¢ dat ra. bieu nay cho phép hoc sinh dugc hoc cac kién thic tich
hop cua 4 linh vuc Khoa hoc - Céng nghé - Ky thuat - Toan hoc.

Mot s6 du an dé xuat:
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Hinh 3. Dy dn diéu khién thiét bi qua dién thoai
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- Céc dy &n vé nha thong minh: Pay la cac dy &n thiét ké va xay dung cac mo hinh nha
thﬁng minh ma cac thiét bi trong nha cé thé duoc dieu khién tir xa, tu van hanh theo yéu
cau caa chu nha, an toan va ti¢t kiém nang luong,...

- Cac dy an V& xe ty hanh: Pay la cac dy &n thiét ké va xay dung cac md hinh xe c6 thé
tu hoat dong theo yéu cau dé ra: tu tranh vat can, chay theo duong line, ...

Hinh 4. Dy dn xe tw hanh

- Céc du &n cénh tay Robot: Déy 1a cac du &n thiét ké va xay dung cac md hinh canh tay
robot co thé thyuc hién cac thao tac gap tha do vat theo yéu cau.

Hinh 5. Dy dn canh tay Robot

Trong khudn khd noi dung bai béo nay, dy an nha théng minh s& duoc minh hoa chi
tiet, bao gom:

- Mo ta

Xa hoi phat trién kéo theo nhiéu y8u cau vé chat luong cudc séng. O d6 con nguoi
mudn co mat cuoc Song tién nghi, thoai mal Al trong ) chung ta cling mong mudn
ngdi nha caa minh 14 mot noi thoai mai, am cdng, tién nghi day du, cac thiét bi trong
nha théng minh, an toan va tiét kiém ning luong. Vi vy ma xu huéng nha théng minh
dang trd nén ngay cang phé bién. Hoc sinh sé& tim hiéu va van dung kién thirc co ban vé
dién tur va lap trinh dé thiét ké va ché tao mot ngéi nha thong minh ma nguoi sir dung c6
thé diéu khién, giam sat thiét bi dién tir xa. Sau khi hoan thanh, hoc sinh s& duoc thir
nghiém van hanh mé hinh va tién hanh danh gia chat luong san pham.
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- Muc tiéu

+ Hiéu rd cac kién thac vé dién tir: module Wifi, Role, dén LED, ...: cac kién thirc vé
lap trinh.

+ Tinh toan, vé& duoc so do thiét ké dé ra; rén luyén ki nang 1ap trinh; lam viéc nhom;
trinh bay, bao vé duoc ban thict ké va san pham caa minh, phan bién duoc cac y kién
thao luan.

Thiét bi: Board mach Raspberry Pi, module Wifi, Role, dén LED, pin, ddy dén, gidy
bia, keo, ho dan, ...

Dy kién san pham: Md hinh mot ngdi nha thong minh ma ngudi st dung c6 thé diéu
khién, gidm sat tir xa thong qua cac thiét bi dién.

3. KET LUAN

Ung dung Rasberry Pi trién khai STEM Robotics s& cung cap cho hoc sinh nén tang vé
khoa hoc, vt ly, cac kién thic toan dién vé dién, dién tr va tu dong hoa, tir d6 hoc sinh
xay dung y tuong thiét ké va lip ghép thanh mo hinh Robot, hinh thanh tu duy 14p trinh
diéu khién robot ung dung phuc vu nhu cau thiét thuc trong cudc song. Bong thoi két hop
vai viéc ren luyén tu duy 1ap trinh, k§ nang 1ap trinh 2 ngbn ngir Scratch va Python (ngn
ngit 1ap trinh phd bién nhit danh cho nguoi hoc). Do d6, Rasberry Pi ¢ thé xem la giai
phap ddi véi STEM Robotics, s& mang dén mot phuong phép giang day hiéu qua thuc té
gitp ngudi hoc tiép thu mot cach nhanh chong, lai khong doi hoi qua nhiéu chi phi.
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Title: RASPBERRY PI — IMPLEMENTATION OF STEM ROBOTICS FOR TEACHING IN
SCHOOL

Abstract: STEM Robotics is the impressive highlight of STEM education. Students will use
robots and programming tools to simulate and solve problems. This forces students to apply and
integrate knowledge of 4 fields “Science - Technology - Engineering — Mathematics: to
complete learning projects. However, the cost of investment in tools and equipment is a major
barrier to implementation. In this article, we propose Raspberry Pi as a solution to deploying
STEM Roboatics for teaching in schools.

Keywords: Teaching, STEM, STEM Robotics, Raspberry Pi



