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Tém tit: Phan tich giang day tuong tac cho thiy su khac biét va sy bao ham cua cac phuong phap
giang day tuong tic trong tit ca cac phuong phap giang day. Vai trd va y nghia ctiia phuong phap
giang day nay trong viéc giang day nguoi may noi chung va dién tir ndi riéng. Trong cac hoat dong
giang day, dé thiic day phuong phap hoc tap dén mot cp cao hon la dé day 4o twong tac. Hoc vién
khong chi 1a trung tdm, trong tam la chuyén ddi 16p hoc. Trong bai bdo ndy méi dung lai & nghién
ctru so sanh nhdn dinh gitta phuong phap day hoc tuwong tdc ao va day hoc str dung mo hinh thuc
trong 16p hoc k¥ thuat robot. Nhitng khao sat chi tiét vé tinh hi¢u qua s& dugc tac gia trinh bay

trong bai bao tiép theo.

Twr khoa: Giang day tuong tac, tuong tac 4o, ing dung gidng day tuong tac trong giang day k¥ thuat.

1. Gidi thié¢u

Trong hoat dong day hoc déu dién ra cac
hoat dong twong tac, do la tuong tac trong day
hoc. Tuy nhién khong phai tat ca qua trinh day
hoc déu duoc goi 1a day hoc tuong tac, dic biét
la day hoc tuong tac do0. Co thé hiéu day hoc
tuong tac 1a day hoc iy ngudi hoc lam trung
tam trong do dién ra cac hoat dong tuong tac
da dang & moi truong day hoc duoc td chiic
phu hop.

Day hoc tuong tac 4o duogc hiéu 1a day hoc
trong d6 ngudi day t6 chire dinh huéng giup d&
ngudi hoc van dung kién thirc tham gia vao cac
hoat dong tu lyc trong moéi truong thyc tai 4o dé
rén luyén, phat trién k¥ ning, chiém linh kién
thire moi. Bé t6 chire mot 16p hoc thanh cong
khong thé thiéu su tuong tac giita cac phuong
phap day, thiét bi bo trg va nguoi hoc, v.v...
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Dbi voi moén hoc ky thuat robot dugc danh gia
12 mon hoc kho va triru tugng vé mat ki thuat
nén khi dua day hoc tuong tac vao la ca mot
thach thuc khong nho.

2. Phuong phap day hgc tuwong tac do

2.1. Thé nao la day hoc tuwong tdc

Xu huéng qudc té phd bién trong cai cach
gidao duc hién nay la gido duc dinh hudng nang
lwc. Trong tac phdm “Té chirc mdi trudng hoc
tap thanh cong” Diethelm Wahl da dé cap dén
mét "moi truong hoc tdp mdi cho con duong
chuyén tir tri thirc sang nang lyc hanh dong"

Tuong tac la sy tac dong qua lai gitta cac
chu thé hanh dong, cac thanh ph?ln trong mot hé
thng hodc giita cac hé thong. Tuong tic trong
day hoc la su tdc dong qua lai gifra cac chu thé
1a nguoi day, nguoi hoc va ddi twong day hoc
cling nhu toan thé cac thanh phan cua qua trinh
day hoc [1].
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2.2. Moi truong do va tuong tac do [4, 5]

- Nhiéu ndm tr6 lai ddy, khai niém thyc té 4o
(VR) tr6 nén don gian va d& hiéu hon, bat dau
dugc ung dung ¢ hau khdp moi linh vuc trong
cudc song. Trong s6 nay, gido duc 1a mot trong
nhitng nganh dén chd cong nghé nay nhat.

- Xét riéng tai Viét Nam, khi dugc ung
dung rong rai hon, chic chan thuc té 4o s& gop
phan bién dbi toan bd nganh gido duc. Pha bo
cac rao can gip phai vé mat kinh té va dia 1y,
VR cho phép con nguoi trén khip thé gidi co
thé tuong tac voi nhau mot cach dé dang, tir do
nang cao trinh d6 va kha ning giao tiép tiéng
Anh con bi han ché cua nguoi Viét Nam. Trong
khi do, sinh vién Y khoa trong qué trinh hoc tap
¢6 thé thyc hanh céc ca phau thut trong moi
truong thuc té 4o, hodc nhiing nguoi lam viée
trong nganh k¥ thuat, kién trac d& dang tuong tac

truc tiép voi mo hinh, phéi canh 3D trén ban va.

Mbi trudng 4o (cg. thé gii 4o, khong
gian a0, thyc tai 4o, thuc té 4o, viét tit 1a VR)
la moi truong moé phong bang may tinh, voi
hé théng cam bién va hién thi chuyén biét
nguoi ding co thé:

- Cam nhan sy hién dién vat li truc tiép
(“nhu that”) cta cac dbi tuong do may tinh tao
ra (d6i twong 40) qua nhin, nghe, cham (c6 thé
ca ngui, ném)

- Nhap vai (cg. hoa nhap hay ddm chim)
nghia la tham gia thuc sw vao cac hoat dong
trong d6, khéng cam thiy minh 1a nguoi quan
sat ngoai cudc;

- Tuong tac thoi gian thyc, nghia l1a tuong
tac dugc thuc hién ngay tirc thoi.

Ngoai 3 dac trung: hién dién (Presence), nhap
vai (Immersion) va tuong tac (Interaction) trén
day, viét tat 1a PII, ciing c6 thé mo ta VR qua ba
dic trung IIT (hay 31), trong do thay P bang chit I
thir ba, viét tat tir tuong tugng (Imagination), thé
hién muc dich ing dung va sang tao cuia VR: mot
dbi tuong 4o hién dién nhu that khong nhét thiét
¢6 that trong thyc té [2].

Theo tiéu chi nhap vai, ¢6 3 loai VR:

- VR khoéng nhép vai, dung cho may tinh cé
nhan, con goi la Desktop VR hay WoW
(Window on World), mdi trudng ao dugc quan
sat qua man hinh, tuong tdc duoc thuc hién

b?mg ban phim, chudt, hodc céng cu tuong
duong khac nhu joystick, but va man hinh cam
ung, ...;

- VR ban nhap vai, c6 hé théng man hinh
16n bao quanh ngudi dung dé tao cam giac hoa
nhép vao moi truong ao 3D;

- VR nhap vai, nguoi dung trai nghiém nhu
that trong moi trudng 4o, nhd cac bo hién thi
chuyén dung (HMD, BOOM,...), 1a loai hoan
chinh nhét, nhung phure tap va dat nhat.

Trong khudn khd han ché, bai nay chi dé
cap day hoc tuong tic 4o theo nghia day hoc
tuong tac véi moi trudng ao cap thap thudc loai
VR khong nhép vai. Pbi twong hién dién & moi
truong nay nhiéu khi 12 nhitng d6i twong khong
thé c6 that vi trong tac tiy bién. Tuong tac 4o
la nhitng tuong tac WIMP (hodc tuong tac cam
g tuong dwong) voi ddi tugng 4o, giap mit
va qua mang, trong moi trudng nay.

Duéi day, gidi thiéu hai trong sd nhiing
phuong tién day hoc twong tac do thong dung la
phin mém day hoc tuong tac va bang tuong tac.

2.3. Xdy dung méi truong thuc té do cho mén
ky thudt robot

MBoi trudng thue tai o 1a diéu kién dé cho
day hoc k¥ thuét robot hiéu qua. Can xay dung
moi trudong tuong tdc 4o va xac dinh trong gioi
han 16p hoc thi dap img ¢ muc d6 nao. Mot hé
théng VR cin c¢6: phin mém, phin cting, mang
lién két, nguoi dung va Gmg dung. Trong d6 3
phan quan trong nhat d6 1a: phan cimg, cac mg
dung, phan mém.

- Phin cimg va cac ing dung da duoc trang
bi trong 16p hoc nhu: may tinh, may chiéu va hé
théng 4m thanh, két ndi may tinh, phu kén di
kém (gi4o vién can chuén bj)

- Phdn mém thé hién linh hdn cua VR co
thé khai thac cac chuong trinh c6 sin vao day
hoc. Tuy nhién déi véi mén ky thuat robot gan
hoan toan phai xdy dung tir dau. C6 thé sir dung
bat ky phan mém do hoa nao dé c6 thé mo
phong ddi tugng ctia VR.MO6t s6 ngon ngir 1ap
trinh mién phi nhu OpenGL, C++, Java 3D,
VRML...

VRML  (Virtual  Reality = Modeling
Language) 1a ngén ngir m6 hinh hoéa thyec tai ao,
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mot dinh dang tap tin duoc st dung trong viée
mo ta thé gi6i thuc va cac ddi tuong dd hoa
tuong tac ba chiéu, sir dung mé hinh phén cap
trong viéc thé hién tuong tac voi cac ddi tuong
cia md hinh, duoc thiét ké dung trong méi
truong Internet, Intranet va cic hé thong may
khach cuc bd (local client) ma khong phu thudc
vio hé diéu hanh.

Céc tmg dung 3D ciia VRML c6 thé truyén
di mot cach dé dang trén mang véi kich thude
kha nho so voi bang thong, phan 16n giéi han
trong khoang 100 - 200KB. Néu HTML 14 dinh
dang van ban thi VRML la dinh dang d6i tugng
3D c6 thé twong tac va diéu khién thé giGi ao.

Dic diém VRML [3]:

Tiéu chuin cho viéc xac dinh dbi tuong 3D,
quang canh va cho sy lién két cac mé hinh véi
nhau 1a: Khong phu thudc phan ctng: c6 thé
chay trén cac may tinh do cac nha san xuét khac
nhau ché tao. C6 thé mé rong: c6 thé chap nhan
cac lénh méi do nguoi st dung thém vao hoac
quy dinh. Thao tac duoc thé gi6i a0 thong qua
mdi trudng Internet co bang thong thap.

VRML dugc thiét ké danh riéng cho viéc
hién thi thé giéi 3D va khong phai 1a sy mo
rong cuia HTML.

3. Day hoc twong tac 40 cho mon ky thuét robot

Gi4o vién déng vai tro chu yéu 1a ngudi td
chtre méi truong hoc tap, diéu phdi hoat dong
kién tao tri thic va hanh dong cua ngudi hoc.
D41 v6i nhitng moén hoc kho v6i nhiéu kién
thire tong hop nhu mén k¥ thuét robot thi viée
mg dung cong ngh¢ vao day hoc 1a mot trong
nhimg yéu cau can c6 [2]. Day hoc tuong tac a0
van con méi la & viét nam va dic biét khi ung
dung vao trong day hoc mon k¥ thuat robot doi
hoi rat nhidu coéng strc vi chuong trinh phai tu
xdy dung chtr khong c6 san chuong trinh va
dua vao Gng dung. Tuy nhién, day hoc tuong
tac 40 dem nhirng hiéu qua to 16n. Dic biét doi
v6i nhitng mon hoc ky thuat robot véi nhiing
kién thtrc kho khan va kho hiéu s& dem dén truc
quan, sinh dong, hinh anh séng dong thu hut
nguoi hoc.

Theo d6, méi trudng hoc tip can gép phan
phét trién & nguoi hoc kha ning doc 1ap kha ning
giao tiép, kha nang hanh dong va kha ning danh
gia & muc cao hon. Nhitng yéu cau do doi hoi sy
thay d6i vé co ban tinh chat cac mdi twong tac
trong day hoc theo hudng ting cuong tinh tich
cuc, tu luc ctiia nguoi hoc dudi day Hinh 1: 1a san
phdm md hinh canh tay robot duoc l4p trinh diéu
khién qua phin mém ardiuno, c6 cac co ché diéu
khién tir xa va diéu khién bang tay. Nhung khong
phai tat ca cac gio hoc déu co thé c6 duoc mod
hinh cénh tay robot dé ngudi hoc dugc thuc hanh
va diéu khién. Tuy nhién, qué trinh diéu khién
bang md hinh c6 thé 1am coéng phu, chi phi 16n
nhung ciing chi quay va gip theo 1 sb goc da dit
san voi tinh nang mac dinh, vi du nhu ¢ day la
canh tay robot gap do vat [6].

Hinh 1. M6 hinh diéu khién canh tay Robot
st dung Ardiuno.

Nhitng nghién ctru 1i ludn day hoc trong
thoi gian gan day dic biét chi ¥ dén tuong tac
trong day hoc va thuat nglr “day hoc tuong tac
t40” hién nay dugc sir dung phd bién véi nhitng
cach hiéu khac nhau. Li thuyét kién tao nhin
manh vai tro cua chu thé nhan thtrc trong viéc
kién tao tri thirc thong qua twong tac mot cach
tu luc voi ddi twong nhan thirc cling nhu thong
qua tuong tac xa hoi trong nhom trong mot moi
truong hoc tap.

Duéi day la hinh 2 mét chwong trinh canh
tay robot trong st dung tuong tac ao véi hinh
anh sinh dong truc quan va c6 thé didu khién
linh dong, linh hoat cac khép ndi, cac goc quay,
mau sic, tinh ning ciing c6 thé thay d6i. Day
hoc tuong tac ao gilp nguoi hoc thich tha
tuong tac voi giao dién cling nhu hing thu hon
v6i mon hoc kho nay.
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Hinh 2. Chuong trinh canh tay robot duoc str dung trong chuong trinh twong tac ao.

Cho dén hién tai van c6 nhiéu quan diém trai
nguoc ¢6 nén dua day hoc tuong tac 4o vao trong
day hoc cac nganh ky thuat néi chung va moén k¥
thuat robot noéi riéng. Cau tra 101 cling chua that
ngd ngil gita quan diém day hoc truyén thong va
day hoc hién dai nhung nhitng loi ich cua day hoc
tuong tac ao dem lai 1a c6 co s& khoa hoc va thue
tién. Nhung dé dua duoc vao day hoc thuc tién thi
con rat nhiéu kho khan va thach thie vé co s vat
cht, trinh d6 tin hoc cua giang vién, chi phi cho
xdy dung hodc mua chuwong trinh. Budc dau co
thé khing dinh dua day hoc tuong tic a0 vao
trong 16p hoc s€ dem lai himg thu, sang tao va su
tap trung cua nguoi hoc vao bai giang, Bai giang
trd nén sinh dong va d& hiéu hon, khong con
nhitng kién thirc kho khan ma ngudi hoc hoan
toan c6 thé truc quan hoa nhing hinh anh va budc
d4u c6 thé twong tac dugc voi nhimg hinh anh do.

Ung dung cong nghé day hoc twong tac ao
trong day hoc ky thuat Robot sinh vién dugc
phat trién toan dién S.T.E.M [7] va nhing wu
diém ma n6 mang lai 13 rd rang nhu:

Nghién ctru khoa hoc thong qua cac chuyén
dong tir mo hinh robot va céc thiét bj cam bién
nhu: cam bién mau séc, khoang cach, con quay
hdi chuyén, v.v...

Tang kha nang tu duy, ky nang st dung
may tinh, 14p trinh thong qua phan mém tryuc
quan, tao nén tang tdt cho cdng vi€c sau nay.

Kich thich tri tuéng tuwong va sang tao
thong qua cac md hinh robot, diéu khién, chinh
sira Robot ngay lap tuc, thao lip trong moi
truong ao.

Hoc k¥ thuat robot dé dang hon théng qua
viéc 18p trinh trén ph?m mém bd tro.

4. Day hoc thuce hanh ky thuit robot trong moi
treong thye tai 4o theo tiép can twong tac

Trong moi hoat dong day hoc déu dién ra
cac hoat dong twong tac, do la twong tac trong
day hoc. Tuy nhién khong phai moi qué trinh
day hoc déu duoc goi 1a day hoc tuong tac. Boi
mét qua trinh day hoc dugc goi la day hoc
tuong tac khi thong qua cac hoat dong tuong
tac da dang, vai trdo nguoi hoc lam trung tam,
chu dong, tu luc giai quyét cac vin dé hoc tap.
Hoat dong hoc cua nguoi hoc trong day hoc
tuong tac 1a qué trinh ngudi hoc tu luc kién tao
tri thire, ddng thoi 1a qua trinh x3 hoi, qua trinh
x0c cam, qué trinh ¥ chi, mang tinh tinh huéng
va 1a qua trinh sang tao. Két qua hoc tap cua
ngudi hoc phu thude vao sy kién tao tri thuc
mang tinh c4 nhan ctia nguoi hoc. Vai tro nguoi
day 1a dinh huéng, tro gitip. Vé ban chat, day
hoc tuong tac la day hoc mang tinh kién tao. Co
thé hiéu: Day hoc tuwong tac 1a day hoc ldy
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nguoi hoc 1am trung tim, trong d6 dién ra cac
hoat dong tuong tic da dang & mdi truong day
hoc duge t0 chirc phu hop, doi héi ngudi hoc
chu dong, tich cuc va tu luc giai quyet van dé.
Nguoi day dong vai tro la nguoi t6 chic moi
truong day hoc va hd trg, tw van cho ngudi hoc.

"Hoc thong qua hanh" 13 hinh thirc dién hinh
trong day hoc tuong tac, trong do ly thuyét va
thuc hanh duge két ndi véi nhau. Thong qua hoat
dong thuc tién hodc thuc tai 4o, cac kién thuc ly
thuyét duogc van dung va kiém nghiém, cac kién
thitc va kinh nghiém méi dugc linh hoi. Céc
tuong tac trong day hoc dinh hudng hanh dong
mang tinh da dang, trong d6 c6 tuong tac & moi
truong twong tac ao (MTTTA). Viéc phat trién
nang luc hanh dong chi dugc thuc hién thong qua
hanh dong tu luc ctia ngudi hoc [8].

Day hoc thuc hanh k¥ thuat trong MTTTA
theo tiép can tuong tac (TCTT) duoc hiéu: Day
hoc thuc hanh k§ thuat trong MTTTA theo
TCTT la qué trinh day hoc duoc ngudi day to
chtre, dinh hudng, gip do nguoi hoc van dung
kién thirc tham gia vao cac hoat dong hoc tap tu
lyc trong mot moi truong thuc tai ao dé rén luyén,
phat trién k§ ning, chiém linh kién thirc méi.

a) Ciu tric va co ché day hoc thuc hanh k¥
thuat robot trong MTTTA

Céu tric d6 1a tac dong, phan mg cua cic
chu thé tham gia tuong tac. Su twong tac 1a tich
cuc khi cach thuc tac dong va phan timg nay tao
nén su chu dong, tu giac, tich cuc cua cac chu
thé tham gia trong MTTTA. Thuc hién tuong
tac can c¢6 muc dich, cong cy, ndi dung va cac
nhiém vu tuong tac. Khi c6 mot mbi twong tac
s& kéo theo sy xudt hién cac mdi tuong tac khac
cung tham gia, ching s€ c6 sy anh hudng, chi
phéi nhau. Bén canh cac mbi twong tac da dang
cua hoat dong day hoc, mbi tuong tac nguoi
hoc = moi truong thuc tai 4o s€ 1am nay sinh
ra mdi twong tac ngudi hoc = ban than ngudi
hoc va chinh diéu nay gitr mot vai trd co ban,
chu dao trong hoat dong hoc cua nguoi hoc.

Moi truong day hoc tuong tac 4o trong thuc
hanh k¥ thuat 1a méi truong tao diéu kién va hd
trg manh mé cac hoat dong tuong tac da dang,
dac biét la twong tac gitra ngudi hoc voi céac
phuong tién, tai li€u, nhi¢m vu hoc tap va sy

tuong tac gitta ngudi hoc véi nhau trong qua
trinh hoc tap dé 1inh hoi noi dung hoc tap voi
tinh tich cuc va tu luc cao.

Day hoc dua trén cac hoat dong tuong tac
4o da dang, dic biét chi trong dén twong tac
gitta nhitng nguoi hoc trong nhom/ 16p véi nhau
va tuwong tac chu dong cua nguoi hoc vdi moi
truong hoc tap, trong tdm la cac phuong tién,
thiét bi thuc hanh, tai liéu, nhiém vu hoc tap
nhdm linh hoi tri thie, hinh thanh nang luc va
phat trién nang luc tuong tac cho nguoi hoc.

b) Diéu kién day hoc thuc hanh kj thuat
robot trong MTTTA

- Xac dinh moi truong thuc tai ao phu hop
¢6 tinh kha thi

- Can phai thiét ké ké hoach day hoc trong
MTTTA ¢6 t6 chic tot d6 1a: xac dinh muyc tiéu
day hoc, can xac dinh cu thé nhimg kién thirc ky
nang, thai do, ning luc then chét can dat dugc.

- Co bién phap day hoc phu hop voi nang
Iwc nguoi day va nhan thirc ctia ngudi hoc.

- Mot sb yéu cau dic thu déi véi ngudi day
va nguoi hoc:

+ Nguoi day can bién soan hoc liéu da
dang, két hop hoc liéu in véi cac hoc liéu dién
tr dé két hop tuong tac giap mdt voi tuong tac
trong MTTTA. Nguorl day can nim viing muc
tiéu, trong tdm dé chuyén thanh chuén diu ra va
cac hoat dong day hoc chinh.

+ Nguoi hoc can tich cuc chudn bi bai trudce
mdi budi hoc, ty tin trong cic hoat dong ca
nhan, nhém véi sy trg giup cua nguoi day. Cha
dong trai nghiém trong MTTTA.

¢) Cac gia tri hoc tdp mang lai

- Phat trién k¥ nang khoa hoc va k§ thuét
bao gom: dat cau hoi va giai quyét van d&, tim
hiéu, phan tich va giai quyét dir liéu, 14p luan
dua trén cac thong tin di biét; thu thap, danh
gia va trao doi thong tin.

- Nén tang cho su phat trién vé thiét ké,
sang tao va lap rap cac mau robot clia cac em.

- Thic day kham pha va tim hiéu khoa hoc,
ky nang sir dung may tinh, 18p trinh thong qua
phan mém lép trinh don gian va tryc quan.

- Cai thién ky nang giai quyét van dé, tu
duy phan bién, giao tiép va hop tac 1am viéc.

- K¥ nang st dung cac cong cu ky thuét
thong qua phan mém k¥ thuat di kém.
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5. Két luan

Tom lai, d& xay dung mét 16p hoc hoan
toan 40 noi nguodi hoc hoan toan dim chim
trong hong gian 4o va nhap vai vao bét ky thiét
bi nao hodc Robot nao nhu chinh ngudi hoc 1a
robot tai viét nam thoi diém hién tai cho 1 mén
hoc 1a gan nhu khong thé do gia ciia mot thiét
bi rt 16n. Trog trudng hop hién tai tac gia xay
dung méi truong tuong tac 4o cho mon k¥ thuat
Robot nhu mét phuong phap t6 chire 16p hoc va
sit dung cac phin mém twong tac o dé ting
cuong hiéu qua 16p hoc.

Ca gido vién va hoc sinh déu dang tim kiém
mot chan trdoi méi, noi ma hoc sinh co thé
twong tac vdi nhitng nguoi xung quanh thong
qua nhiéu kién thirc khac nhau tir cic ngudn
tuong tac twong ddi rong. Trong nganh gido duc
hién dai, thuc t& 40 hoan toan c6 chd dtng virng
chéc cua riéng no.
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Virtual Interactive Teaching in the Robot Engineering Class

Nguyen Thi Thanh

School of Technical Pedagogy, Hanoi University of Sience and Techlonogy,
1 Dai Co Viet Road, Hanoi, Vietnam

Abstract: Interactive teaching analysis reveals both differences and inclusiveness of this teaching
method in relation to all the other teaching methods as well as confirms its role and significance in
teaching robotics in general and electronics in particular. In higher education settings, teaching virtual
interaction promotes learning methods to a higher level. Learners are not only the center, they are also
the classroom transition focus. This paper focuses on a comparative study between the virtual
interactive teaching method and teaching using real models in robotics classrooms.

Keywords: Interactive teaching, virtual interaction, interactive teaching application in engineering
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