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VR4D-HG TRONG DAY HOC MOT SO KIEN THUC
VAT LI VA HOA HOC

Nguyén Quéc Huy!, Pham Kim Chung?, Cao Tién Khoa?

Tém tat: Hién nay, & Viét Nam viéc tng dung thuc té do va céng nghé trinh chiéu
Hologram con nhiéu han ché va chuwa phé bién. Viéc day hoc mot sé kién thirc vi mé
gdp nhidu khé khén trong viéc quan séat cau tao nguyén ti, cac phan (g héa hoc,
phén (g hat nhén xay ra trong méi truong doc hai, khé quan séat va khéng thé tuong
tac. Viéc tng dung céng nghé gép phén déi méi phuong phép day hoc, néng cao
chét lvong day va hoc. Viéc truyén thu kién thirc tré nén dé dang, tdng cuong tinh
twong tac trong hoc tap. Viéc két hop cbng nghé Hologram va thuc té do tao moi
trrong trai nghiém thuc té o tai I6p hoc. Trong bai viét nay chung toi gidi thiéu 2
mé phdng mdi, két hop véi Hologram dé str dung trong day hoc. Sén phém duoc st
dung trong day hoc vét li, héa hoc, cac tiét hoc trai nghiém, STEM. Viéc chuyén giao
céng nghé cho céc co sé gido duc rét dé dang véi chi phi thap.

Ttr khéa: AR, VR, Céng nghé thuc té o, day hoc bang AR, day hoc bang VR, tmg
dung VR va AR trong day hoc, day hoc vét li, day hoc hda hoc, day hoc béng
Hologram.

1. MO PAU
1.1. Téng quan tinh hinh nghién ciu ly ludn va thuc tién

Ngoai nudée: Cong nghé thyc té ao (VR — Virtual Reality) 1a mot thuat ngit méi xuat
hién khoang dau thap ky 90, nhung thuc sy phat trién manh trong vong vai nim tro lai
day. Ra doi sau d6 1a thuc té 4o ting cudng (AR — Augmented Reality). Theo du doan
ctia Gartner (6 chirc nghién ctru thi truong toan cu), VR ding déu danh sach 10 cong
nghé chién lugc nam 2009. Tai My va chau Au thuc té 40 da va dang tr¢ thanh mdt cong
nghé miii nhon nho kha nang timg dung rong rai trong moi linh vuc (nghién ctru va cong
nghiép, gido duc va dao tao, du lich, dich vu bét dong san, thuong mai va giai tri,..) va
tiém nang kinh té, ciing nhu tinh ludng dung (trong dan dung va quén sy) cta né [5].

Dic biét, trong linh vuc gido duc cong nghé thuce té ao dang duoc tng dung ¢ nhiéu
nudc phat trién, tiéu biéu 1a san pham Google Expedition cia Google. B san pham nay
tuong tac thong qua kinh thuc té a0, hoc sinh phai deo kinh thuc té 4o dé hoc cac kién
thirc thong qua cac mo phong. Su ra doi cua tranh t6 mau 4D da dua Gng dung thuc tai

1 Khoa Va ly, Trudng DHSP Ha Noi
2 Truong Pai hoc Gido duc
3 Khoa Vat ly, Trwong DHSP Thai Nguyén
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40 két ndi duogc véi dién thoai di dong, nho cong nghé thuc tai do dugce ting dung rong rai
trong doi sdng.

Hinh 1. Tranh t6 mau 4D KOLORFUN
ung dung cong ngh¢ VR Hinh 2. Phim hoat hinh trng dyng
) ' céng nghé AR

Hinh 3. U'ng dung VR, AR trong Game Hinh 4. Ung dung VR, AR trong phim
khoa hoc vién tvéng

Hinh 5. Lép hoc thong minh s dung kinh
thuc tédo
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Trong nudc: O Viét Nam, tai thoi diém dau nam 2018, cong nghé thuc tai 4o twong
tac 4D gan nhu chua dugc tng dung trong day hoc cac mon khoa hoc tu nhién. Thang 11
nam 2018, cong trinh “Ung dung thuc tai 40 4D trong day hoc Vat i va Hoa hoc” ciia tac
gia Nguyén Qudc Huy, Nguyén Thi Hong Nhung d lot top 15 cong trinh xuét sic nhat
toan qudc chuong trinh “Tri thire tré vi gido duc”. Nam 2019, nhom tac gia tiép tuc khai
thac, thir nghi¢m va tng dung cong trinh tai Lao Cai, nho tinh hi€u qua ma cong trinh
“Ung dung thyc tai 4o tuong tac 4D trong day hoc” da dat giai Nhi hdi thi Sang tao ki
thuat tinh Lao Cai lan tha 6 (2018-2019). Tinh méi, tinh sang tao va hi¢u qua ciing dugc
ghi nhan véi cong trinh “Thiét ké phan mém thuc té a0 4D mo phong céac kién thic
chuong hat nhan nguyén tir - Vat 1i 12" dat giai Nhi cAp Pai hoc Qudc gia Ha Noi. Tuy
nhién, cong nghé thyc tai ao co thé duoc ung dung rong rai trong nhiéu mén hoc: vat i,
hoéa hoc, sinh hoc, cong nghé, toan hoc, dia 1i, lich sir... Do vay, con mot sb lugng 16n cac
kién thirc can dwogc xay dung va bd sung dé sir dung trong day hoc nhim dép img duoc yéu
cau doi méi day hoc trong thoi dai cong nghiép 4.0.

1.2. Su can thiét phai xay dung phan mém thuc té ao 4D

Cudc cach mang cong nghiép 4.0 da dit ra nhiéu thach thirc cho xa hdi nodi chung va
nganh gio duc ndi riéng. Sy thay doi nay doi hoi gido duc phai dem lai cho ngudi hoc tu
duy nhiing kién thirc, k§ ning méi, kha ning sang tao, thich ing véi thach thirc va nhiing
yéu cau méi ma cac phuong phéap gido duc truyén thong khong thé dap ung. Dé c6 thé
tan dung hi€u qua cac co hdi, vugt qua nhitng thach thirc tir cudc cach mang cong nghiép
4.0, hé thong gido duc can phai xdy dyng mo hinh gido duc méi theo kip voi xu hudng
cong nghé hién dai trong nén kinh té 4.0. Mot trong nhitng van dé cap thiét d6 1a ung
dung cong nghé thong tin vao viéc d6i mdi phuong phép day hoc, dic biét 1a day hoc cac
mon khoa hoc tu nhién.

Trong linh vuc giao duc, VR dang gitp hoc sinh c6 thé sir dung ngay dién thoai thong
minh d¢ trai nghiém cac hién tuong thuc té kho tiép can hodc c6 thé giy nguy hiém nhu:
céc hién tugng xay ra trong thé giéi vi mo, phan tng hat nhén, hién tuong xay ra vdi dién
thé cao, phan g héa hoc c6 thé gay doc hai... Cong nghé VR bd sung nhiing chi tiét vao
thé gidi thuc dé ting cuong sy trai nghiém cua hoc sinh. Nguoi dung c6 thé twong tac voi
nhitng ndi dung ao ngay trong thuc tidn, nhur cham vao, di chuyén,... Nho d6 cong nghé
VR dang duoc tng dung rong rii trong doi séng [1, 2].

Viéc d6i méi chuong trinh gido duc phd thong ¢ Viét Nam, chuyén tir tiép can noi
dung sang tiép can phat trién nang luc cta hoc sinh, doi hoi tao co hoi dé hoc sinh dugc
trai nghiém, vén dung kién thirc vao thuc tién, dic biét 1a khi day hoc cac mén khoa hoc
ty nhién. Tuy nhién, khi day hoc mot s6 kién thirc v& céc hién tuong vi mo, vi mo, hién
tuong xay ra qua nhanh hodc quéa cham, cic hién tugng c6 thé gay nguy hiém... con gip
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nhiéu kho khén [2]. Do vay, hoc sinh chi nghién ctru cac hién tugng qua cac tai li€u in
hodc phai mét nhiéu thoi gian tim kiém tranh, anh & dang 2D, 3D trén may tinh, dién thoai
thong minh va internet. Tuy nhién, cac m6 phong 3D chi gitp hoc sinh quan sat hién
tuong xay ra ma khong thé twong tac dugc véi cac dbi tugng trén mé phong do.

Vi sy phat trién ciia cong nghé mo phong thuc té 4o va thuc té 4o ting cuong c6 thé
xdy dung cac mo phong 4D, trong d6 co thé twong tac duoc véi cac dbi tuong trong khong
gian 3D thém mét chiéu tht tu ma hoc sinh mong mudn, giup hoc sinh trai nghiém dugc
nhiéu hién tugng phtrc tap c6 thé xay ra trong thuc té [2].

Tur nhiing phan tich trén, chung t61 tim hiéu va thiét ké, ché tao mot san phém cong
nghé VR4D-HG dé sir dung trong day hoc. VR4D-HG la sy két hop giira VR4D (cong
nghé thyc té a0 4D) va HG (cong nghé trinh chiéu Hologram).

1.3. Y tudng xdy dung phan mém thuc té o

Tt ca caic md phong xay ra trén nén cua thyc tai xung quanh. Ung dung dién thoai thong
minh (Smartphone) dé nhan dién cac hinh v&. Mdi hinh v& duoc in trén mot manh gidy nho.
Mbi manh gidy nay c6 thé dat trén ban hay trén bat ki dau va khi camera ciia Smartphone
nhan dién duoc thi s& xuit hién mo phong trén man hinh ctia Smartphone ma nén ciia mod
phong 13 nén cta thyc tai. Ching ta c6 thé xoay theo cac goc khac nhau dé quan sat, c6 thé
himg trén tay, trén to gidy,... ¢ thé dung tay diéu khién méan hinh dé thay d6i kich thudc hoac
hudng. So d6 chung ctia mot md phong [1, 2]:

; BOE - %.

Pién thoai Manh gidy in ki hiéu Két qué mé phéng trén
cai ddt phén mém nguyén t6 gidp camera man hinh dién thogi hodc
mé phdng dién thoai nhan dién man hinh mdy chiéu
(Taget)

Hinh 6. So' dé chung cda mét mé phdng kién thirc cdc mén khoa hoc ty nhién

1.4. Quy trinh xay dung mét mé phong
Quy trinh dé xay dung mot mo phong gom 5 hoat dong sau day [1]:
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+ Hoat dong 1: Tim hiéu tai liéu: sach, mang internet.. .dé hiéu rd noi dung cua cac
kién thirc cin mo phong, cac qué trinh, hién twong xay ra khi mo phong. Tim hiéu cac mo
phong 2D, 3D hién c6 dé tim nhing nhuoc diém, han ché can khic phuc.

+ Hoat dong 2: Viét kich ban dé 1ap trinh mo6 phong. Noi dung kich ban s& mé ta chi
tiét cac qua trinh, hién tugng xay ra trong mo phong.

+ Hoat dong 3: Stra va chdt kich ban. Kiém tra lai tinh ding dén cua kich ban sao
cho phut hop véi co so 1i thuyét.

+ Hoat dong 4: Lap trinh mo phong. Phan mém dugc viét bang ngdn ngir C#, day 1a
ngodn ngit pho bién trong lap trinh va duoc ding nhiéu trong lap trinh Java. Mdi m6 phong
g6m ¢6 hai phﬁn: xt Iy nhén dién va tinh toan. M6 phong dua trén mo hinh 3D, nhan di¢n
bang hinh anh (vuforia) trén nén ting Unityn.

+ Hoat dong 5: Stra va dong go6i phan mém. Chay thir mo phong xem da phi hop véi
kich ban chua, sau khi chinh stra s& dong goi phin mém.

1.5. Hologram
1.5.1. Lich su phéat trién Hologram

Nam 1947, ky thuat Holography dugc Tién sy Dennis Gabor (ngudi Anh gbc
Hungary) phat minh. Chung da gy anh hudng sau sic dén tat ca cac miat cta doi song xa
hoi va nhan duoc giai Nobel vé Vat 1y vao trong cling nam.

Hologram con dugc hiéu 1a k¥ thuat thu (ghi) hinh cua thé gidi ba chiéu 1én moi
truong hai chidu va moi truong hai chidu nay c6 thé phét lai hinh anh ba chiéu cua vat
thuc. Ngoai ra d6 con 1a phuong phap tai tao hinh anh ba chiéu (3D) ctia mot vét thuc qua

mot ban ghi phang hai chiéu (2D). Ban ghi hai chiéu ipad

bang mat thuong & mot goc thich hop va dudi anh sang |

thich hop ta s€ théy hinh anh ba chiéu cia mot vat thuc
“-.. Anh cin

ma khong hé c6 su hién dién cua vat thuc dang ton tai -
trinh chiéu

o do.
1.5.2. Nguyén tic ciu tao va hoat déng cua | ~¥==------ Mat
Hologram

Hologram gdm 3 bd phan chinh (Hinh 7):

Vo
Hinh 7. Cu tao va nguyén tic hoat dong
cua Hologram

~~~~~~~ Tam mica
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+ Man hinh iPad: tao ra hinh anh 2D.

+ TAm mica: tao ra anh 4o can quan sat.

+ Vo6 may: tao ra budng quan sat. Khi 4nh sang tir man hinh iPad dén tim mica sé bi
phan xa, khuc xa rdi truyén dén mat. Nho d6 tao ra mot anh 4o trong khong gian.

1.5.3. Ung dung cta Hologram

Cong nghé Hologram dugc tng dung trong nhiéu linh vuc: Quang cdo, phim anh,
game, do dac va vé ban dd, thoi trang, giao duc...

Trong gido duc, Hologram lam cho viéc tiép can kién thirc, hiéu rd cac khai niém cua
hoc sinh tét hon qua viéc hién thi cac hinh anh 3 chiéu tryc quan. Ngoai ra, ap dung cong
nghé Hologram vao gido duc con ning cao chét luong giang day, giup hoc sinh duoc
tuwong tic chan that va huong mot ché do giao duc tot nhat.

2. NOI DUNG NGHIEN cUU

2.1. Ché tao Hologram

2.1.1. Nguyén vét liéu

|

S N =
onvar S .
B AR AIE owst =

Keo

Mica

Hinh 8. Mot sb nguyén vit liéu dugc sir dung

2.1.2. Qua trinh ché tao

Hinh 9. Hoc sinh ché tao mau Hologram Hinh 10. San phAm miu Hologram
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2.1.3. Kich ban lap trinh cdu tao nguyén tu Oxi

- Chum hat ¢ gitia 1a hat nhén, c6 8 hat proton mau do, 8
hat notorén ma xanh.

-0 16p v6 6 8 electron (mau xanh 13), c6 2 electron chuyén
dong trén cung quy dao tron va ludén & trang thai d6i nhau, 6
electron con lai chuyén dong trén quy dao ngoai cung & trang
thai nhu hinh v&. Hai quy dao 1éch gbc nhau va co thé xoay dé

quan sat theo cac goc khac nhau. Tai moi thoi diém céc electron
luén phéan bd nhu hinh v&.

- Khi quan st ta thiy cac electron chuyén dong trén cac quy
daovéi cung tn sb tirc 1a thoi gian quay hét mot vong ciia cac electron 1a nhu nhau (khi
d6 electron nao ma chuyén dong trén quy dao cé ban kinh I6n thi vén tdc s& 16n hon),
ddng thoi cac hat protén va notordn ¢ hat nhan ciing xoay cham hdn loan nhung van tao
thanh mot khéi (khong tach roi).
2.1.4. San phdm nghién ciu

Hologram sau khi dd ché tao

Taget nhan dién nguyén tir O Két qua mo phong nguyén tir O
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M@ phéng ciu tao nguyén tir Na

Taget nhan dién nguyén tir Na PO o
Két qua mo phong nguyén tir

Quan sat cac mo phéng qua Hologram

Két qua md phong nguyén tir O Két qua md phong nguyén tir

2.1.5. bé xudt hudng su dung trong day hoc

Hologram dugc sir dung trong viéc trinh chiéu, duoc 4p dung trong nhiéu mén hoc
can hién thi cac hinh anh truc quan. Hai mé phong thuc té 4o vé cu tao ciia nguyén tir O,
nguyén tir Na duoc st dung khi day hoc cac kién thuc sau:

Tén bai, chi dé Chuong, phin, chi dé Moén, 16p | Bo sach

Bai 2. Nguyén ti Chuong I. Nguyén tir - So luge | Khoa hoc | Két ndi tri
ve€ bang tuan hoan cac nguyén to | ty nhién 7 | thiic vdi cude
hoéa hoc song

Chu & 1. Nguyén tur. Phan 1. Chét va su bién dbi cua | Khoa hoc | Canh diéu
Nguyén to hoa hoc chat tu nhién 7
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Tén bai, chi dé Chuong, phin, chi dé Mon, l6p B0 sach
Bai 2. Nguyén tir Chu dé 1. Nguyén tir - Nguyén | Khoa hoc Chan troi
156 hoéa hoc — So luogc yé bang tu nhién 7 sang tao
tuan hoan cac nguyén to hoa hoc
Bai 2. Thanh phan Chuong 1. Cdu tao nguyén tir Hoa hoc Chan troi
cua nguyén tir 10 sang tao
Bai 3. Nguyén té hoa Chuong 1. Ciu tao nguyén tir Hoa hoc Chan troi
hoc 10 sang tao
Bai 4. Cau trac 16p vo | Chuong 1. C4u tao nguyén tir Hoa hoc Chan troi
Electron cua nguyén 10 sang tao
tur
Bai 1. Thanh phan Chuong 1. Cdu tao nguyén tir Hoa hoc Két ndi tri
cua nguyén tir 10 thire voi cude
song
Bai 3. Ciu trtic 16p vo | Chuong 1. CAu tao nguyén tir Hoa hoc Két nbi tri
Electron nguyén ti 10 thire voi cude
song
Bai 2. C4c thanh phan | Chi dé 1. Cdutao nguyéntr | Héahoc | Cénh diéu
cua nguyén tir 10
Bai 3. Nguyén té hoa Chu dé 1. Cau tao nguyén tir Hoa hoc Cénh diéu
hoc 10
Bai 4. M6 hinh Chu dé 1. Cau tao nguyén tr | Hoéahoc | Canh diéu
nguyén tir va orbital 10
nguyén tir
Bai 5. Lép, phan 16p | Chi d¢ 1. Clu tao nguyén tr | Hoéahoc | Cénh diéu
va cau hinh electron 10
Bai 21. C4u trac hat Chuong 4. Vit 1i hat nhan Vatli12 | Kétnbi tri

nhin thure V,(')'i cudc
song
Bai 1. Cau triic hat Chu @ 4. Vat li hat nhan Vatli 12 | Cénh diéu
nhan
Bai 14. Hat nhan va Chuong 4. Vat li hat nhan Vatli 12 Chan troi
mo hinh nguyén tir sang tao

Ngoai ra, viéc két hop gitra Hologram va thyc té a0 con duoc sir dung trong cac hoat
dong ngoai khoa, cac hoat dong gido duc STEM.
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3. KET LUAN

Ngudi gido vién chi can mot chiéc Smartphone thi c¢6 thé day hoc cac kién thirc vi
mo mot cach dé dang, ting himg tha hoc tap cho hoc sinh. San phiam goép phan d6i méi
phuong phap day nham nang cao chét lugng day hoc cac mén khoa hoc tu nhién. Hoc
sinh dugc linh hoi kién thirc, dugc trai nghiém béng cac mo phong do trén nén cua thuc
tai that. Hologram tang hi€u qua cua vi¢c trinh chiéu, hd trg viée quan sat cac mo phong.
Mit khac, 4R4D-HG la tai liéu bd ich cho nghién ctru sinh, hoc vién cao hoc trong cong
tac nghién ctru, 1a mot bude dot pha méi trong day hoc. Viée chuyén giao két qua va img
dung thyc tidn hoan toan kha thi. Trong thoi dai cong nghiép 4.0, hiu nhu mdi ngudi déu
c6 mot chiée Smartphone, do vay viéc cai dat cling nhu st dung rat dé dang, c6 thé quan sat
& bat ki noi dau. Cac phan mém mo phong c6 thé duoc ing dung rong ri tir mién nai dén
hai dao, nong thon, thanh phd. Cac phian mém dugc ting dung & cac trudng trung hoc co
sO, truong trung hoc pho thong va cac truong cao dang, dai hoc.
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VR4D-HG IN TEACHING SOME KNOWLEDGE OF PHYSICS AND CHEMISTRY
Nguyen Quoc Huy, Pham Kim Chung, Cao Tien Khoa

Abstract: Currently, in Vietnam, the application of virtual reality and Hologram
projection technology is still limited and not popular. Teaching some microscopic
knowledge is difficult in observing atomic structure, chemical reactions, nuclear
reactions occurring in toxic environments, difficult to observe and unable to interact.
The application of technology contributes to innovation in teaching methods,
improving the quality of teaching and learning. Knowledge transfer becomes easier,
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increasing interaction in learning. The combination of Hologram technology and
virtual reality creates a virtual reality experience environment in the classroom. In
this article, we introduce 2 new simulations, combined with Hologram for use in
teaching. The product is used in teaching physics, chemistry, experiential lessons,
STEM. Technology transfer to educational institutions is very easy at low cost.
Keywords: AR, VR, Virtual Technology, teaching using AR, teaching using VR,
appliance of VR and AR in teaching, teaching Physics, teaching Chemistry, teaching
with Hologram.
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