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UNG DUNG THUC TE AO TUONG TAC 4D TRONG DAY HQC
MON VAT Li VA HOA HQOC

Nguyén Thi Hdng Nhung®, Pham Kim Chung® va Nguyén Quéc Huy’
YHoc vién T ruong Pai hoc Gido duc, Pai hoc Quéc gia Ha Noi
2Tru’o"ng Pai hoc Gido duc, Pai hoc Quéc gia Ha Noi
$Khoa Vit li, Truong Pai hoc Su pham Ha Noi

Tém tit. Cudc cach mang cong nghiép lan thir tw dang phat trién manh mé véi su tham gia
ctia cong nghé vat 1i, ki thuét s6, sinh hoc, internet két ndi van vat va giao thoa thuc do.
Hién nay, cong nghé thuc té a0 dang dwoc ng dung rong rai trong nhiéu linh vuc va nhiéu
nganh nghé khac nhau, doi hoi thay d6i manh mé vé gido duc va dao tao. Viéc nghién ctru
xay dung cdc mo6 phong thuc tai do trén cac thiét bi, dic biét la thiét bi di dong dang duoc
quan tAm trén toan thé gii. Bai b4o nghién ctru cong nghé mo phong thyc tai 4o twrong tac
4D va su dung trong day hoc néi chung va day hoc Vit li, Hoa hoc noi riéng. Dé xuit xay
dung 5 md phong ung dyng cong nghé thuc té ao dé sir dung trong day hoc vat li va hoa
hoc & truong phd théng gdm: cdu tao nguyén tu, cAu tao mang tinh thé, phong xa, phan ng
hat nhan, phan tmg phén hach nhiam khic phyc nhitng kho khan trong day hoc cac kién thirc
vé hat nhan — nguyén tir, ting himg tha hoc tap cho hoc sinh.

Tir khéa: Ung dung thyc té a0, twong tac 4D, day hoc mon Vat 1i va Hoa hoc.

1. Mé dau

Thuc té 40 (VR - Virtual Reality) 13 thuat ngit xuat hién khoang dau thap ki 90. VR 1 cong
nghé tao ra thé giGi 40 ma co6 thé dung cac giac quan dé cam nhan gan nhu thé gidi thuc, c6 thé
twong tac qua lai véi cac dbi tuong trong thé gidi do. Tai My va chau Au, thuc & 4o di va dang
phat trién manh mé va duoc ung dung rong rai trong nhiéu linh vuc nhu: nghién clru va cong
nghiép, giao duc va dao tao, du lich, dich vu bt dong san, thuong mai va giai tri, quan sy... Voi
su phat trién nhanh _chong cua cac thiét bi di dong, su phat trién ciia VR duoc ting cudng sang
thé hé moi - thuc té a0 tang cuong (AR - Augmented Reality). AR gitp thé gidi do va thé gidi
that xich lai gan nhau hon [1].

Trong linh vuc gido duc, VR va AR dang gilp hoc sinh c6 thé sir dung ngay dién thoai
thdng minh dé trai nghiém cac hién tuong thyc t& kho tiép can hodc c6 thé giy nguy hiém nhu:
cac hién tuong xay ra trong thé gi¢i vi mé, cac hién twong phong xa, hién tugng xay ra véi dién
thé cao, phan tng hoa hoc c¢6 thé giy doc hai... Cong nghé AR bd sung nhiing chi tiét vao thé
gidi thuc dé ting cudng su trai nghiém cua hoc sinh. Ngudi dung c6 thé tuong tac véi nhitng
ndi dung 4o ngay trong thuc tién, nhu cham vao, di chuyén,... Nho d6 cong nghé AR dang duogc
g dung rong rai trong doi séng [2, 3].
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Viéc d6i moi chuong trinh gido dyc phd thong & Viét Nam, chuyen tir tiép can noi dung
sang tiép can phat trién niang luc cua hoc sinh, doi hoi tao co hdi dé hoc sinh duoc trai nghiém,
van dung kién thtc vao thyc tién, dic biét 1a khi day hoc cac mén khoa hoc tu nhién. Tuy nhién,
khi day hoc mot s6 kién thic vé céc hién tugng vi mo, vi mo, hién tuong xay ra qué nhanh hosc
qua cham, cac hién tuong co thé gay nguy hiém... con gap nhiéu kho khan. Vi du: Khong thé
quan sét truc tiép cau tao nguyén tir, cau triic mang tinh thé vi can phai c6 kinh hién vi hién dai.
Dic biét, sy twong tac giita cac hat nhan trong qua trinh phan &ng xay ra rat phuc tap khong thé
quan sat dugc. Do vay, khi hoc c&c noi dung nhu trén, hoc sinh chi nghién ciru cac hién tuong
qua c4c tai liéu in hoac phai mat nhiéu thoi gian tim kiém tranh, anh & dang 2D, 3D trén may
tinh, dién thoai thdng minh va internet. Bong thai, cac mé phong 3D chi gitp hoc sinh quan sat
hién tuong xay ra ma khong thé twong tac duoc véi cac dbi tugng trén md phong do.

Vi sy phéat trién caa cong nghé mé phong thuc té a0 va thuc té ting cuong co thé xay
dung cac md phong 4D, trong d6 c6 thé twong tac duoc Vi cac dbi tuong trong khong gian 3D
thém mot chiéu tha tw ma hoc sinh mong mudn, gidp hoc sinh trai nghiém duoc nhiéu hién
tugng phuc tap c6 thé xay ra trong thuc té.

2. Noi dung nghién ctu
2.1. Xay dung md phéng thuc té a0 twong tic 4D hd tro day hoc Vat Ii va Hoa hoc

2.1.1. Y twéng xiy dung md phong

DA véi hoc sinh phd thong, céc hoc ligu chit yéu trén cac tai ligu in trén gidy, trong d6 cac hién
twong Vat Ii, Hoa hoc chu yeéu mo ta thdng qua anh tinh, hoc sinh khé hinh dung dugc day du. Hién
nay, cac hoc liéu dién tir, cac phan mém trén may tinh va thiét bi di dong c6 gang md ta cac hién
tuong d6 ¢ dang hinh anh 2D hoic 3D. Piéu nay con khé khin cho hoc sinh khi hoc tap vai tai lidu
in trén gidy. Dé cac tai liéu in trén gidy tro nén linh hoat va sinh dong hon, ¢6 thé mé phong cac hién
tuong két hop véi VR va AR trén dién thoai thong minh dé nhan dién cac hinh anh trén gidy, hién thi
cac md phong trén dién thoai thong minh, cho phép hoc sinh 1 trong tac voi cac dbi tuong theo 4D. Vi
du: Khi nghién ciu vé céc nguyén té hodc cac hat nhan, moi nguyeén t6 hda hoc, hoic mdi hat nhan
duoc in ki hiéu trén tai liéu in hodc trén mot manh gidy nho (d6i tugng dich - Taget), khi camera cua
dién thoai théng minh nhan dién duoc hinh anh thi s& xuat hién md phong trén man hinh cua dién
thoai thdng minh ma nén ciia md phong la nén cuaa thuc tai. Co thé xoay theo cac goc khac nhau dé
quan sat, c6 thé hung trén tay, trén to giay,... co thé dung tay diéu khién man hinh dé thay ddi kich
thudc hodc huéng. Sau khi két thiic mdi md phong s& xuét hién so dd phan tng hoic kién thuc lién
quan (Hinh 1).

» E*
o

Picn thoai cai dt Manh giay in ki hicu Két qua mo phong trén
S S nguyén tb gilp camera man hinh dién thoai
phan mem mo phong dién thoai nhan dién hodac man h‘mh
(Taget) may chiéu

Hinh 1. So d6 y twong xay deng mo phéng
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2.1.2. Quy trinh chung nghién ctru m§t mé phong

Buwéc 1: Tim hiéu tai lidu: sach gido khoa Vat li, Hoa hoc, mang internet...dé Iya chon cac
kién thirc cAn md phong, hiéu ré ndi dung cua cac kién thirc can mo phong, cac qua trinh, hién
tuong xdy ra khi mo phong. Tim hiéu cac mo phong 2D, 3D hién co dé tim nhiing nhuoc diém,
han ché can khéc phuc, tir d6 dit ra muc tiéu va hiéu qua can dat duoc ctia cac mod phong moi.

Budc 2: Viét kich ban dé 1ap trinh mé phong. Noi dung kich ban s& mé ta chi tiét cac qua
trinh, hién tugng xay ra trong moé phdng.

Buwéc 3: Stra va chét kich ban. Kiém tra lai tinh diing dén cua kich ban sao cho phu hop véi
co so li thuyét.

Budc 4: Lap trinh m6 phong: phan mém duoc viét bang ngon ngir c#, la ngbén ngir pho bién
trong 1ap trinh va dwoc ding nhiéu trong lap trinh Java. Mdi mo phong gom c6 hai phan: xir Ii
nhén dién va tinh todn. M6 phdng dua trén mo hinh 3D, nhén dién bang hinh anh (vuforia) trén
nén tang Unityn. Lap trinh twong tic v&i cac dbi tuong theo chidu di chuyén ciia ngon tay 1a
chiéu thtr tu.

Buwdc 5: Stra va dong gbi phan mém. Chay thir m6 phong xem da phu hop véi kich ban
chua, sau khi chinh sira s& dong goi phin mém, viét huéng din st dung.

Buwée 6: D& xuit viée st dung cac md phong trong day hoc vat 1i va hoa hoc & trudng
pho thong.

2.2. Mt s6 méd phéng thuc té a0 twong tic 4D hd tro day hoc Vat li va Héa hoc

2.2.1. VR - AR mé phéng ciu tao nguyén tir Nhom — Al

* Kich badn

Mo phong céu tao ctia nguyén tir Nhom (Al) theo kiéu
4D bang phuong phap thuc tai 40, khi phin mém nhén dién
duogc nguyén tir Al thi s& xuit hién mo phong (Hinh 4).

Nguyén li: Chum hat ¢ gitra 1a hat nhan, c6 13 hat
proton mau do, 14 hat notron mau vang. O 16p vo c6 13
electron: c6 2 electron chuyen dong trén quy dao trong
cung va ludn ¢ trang thai dbi nhau, 8 electron chuyén dong
trén quy dao & gitra va 3 electron chuyén dong trén quy dao
ngoai cung. Tai moi thoi diém thi trang thai cua cac
electron nhu hinh 2.

* Taget (Hinh 3)
L
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Hinh 3. Taget nhdn dién nguyén ti Al Hinh 4. Két qud md phéng nguyén tz Al

* Két qud mé phong
Hinh 4 1a két qua mé phong ciu tao nguyén tar Nhom thu dugce trén man may chiéu.
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Khi quan sat thdy cac electron chuyén dong tron trén cac quy dao quanh hat nhan, cac pr6ton va
notron & hat nhan khéng dimg yén ma chuyén dong truot trén nhau nhung van thanh mot khbi
khong tach roi. Nguoi sir dung c6 thé tuong tac 1én man hinh dé xoay nghiéng cic quy dao theo
cac huéng khac nhau, didu chinh kich thudc dé tién quan sat & nhiéu goc d6 dé thiy duoc quy
luat chuyén ddng cua cac hat trong md hinh, gitip hoc sinh hirng thu trong hoc tép.

* Kha nang sw dung mo phong trong day hoc

Mo phong duogce sir dung dé minh hoa cu tao nguyén tir Al. Gido vién sir dung mé phong
nay khi day hoc cac kién thirc vé cdu tao nguyén tir trong chuong trinh hoa hoc 16p 8, 16p 10 va
chuong hat nhan nguyén tur vét 1i 16p 12. Gido vién c6 thé cho hoc sinh ty tuong tac trong qua
trinh quan sat hoac thong qua viéc quan sat yéu cau hoc sinh nhan biét ciu tao cta nguyén to.
2.2.2. VR — AR m phéng ciu tao mang tinh thé NaCl

* Kich ban 5

M6 phong mang tinh thé mudi an NaCl ¢ céu . . .
tric hinh 1ap phuong. Cac ion Na* va ClI” nam ¢ céc . . .
nat mang tinh thé moét cach luan phién. Trong tinh thé
NaCl, ctr mot ion Na* duoc bao quanh bai 6 ion Cl™va
nguoc lai, mot ion Cl™ duge bao quang boi 6 ion Na'. ' . -
Khi phﬁn mém nhan dién dugc NaCl thi s& xuit hién
mo phong nhu Hinh 5. Ta c6 thé dung tay diéu chinh
kich thudc to nho va xoay dé quan sat cac goc khac »
nhau (Hinh 7) [4].

* Taget (Hinh 6)

* Két qud mé phong

Hinh 6. Taget nhgn di¢n NaCl Hinh 7. Két qud md phéng
mang tinh thé NaCl

Hinh 7 1a két qua mé phong ciu tao mang tinh thé NaCl thu dugc trén man hinh dién thoai.
Ngudi sir dung c6 thé tuong tac 1én man hinh dé xoay nghiéng khdi mang theo cac hudng khac
nhau, c6 thé thay doi kich thudc dé tién quan sat.

* Kha nang s dung moé phong trong day hoc

Mo phong dugc st dung dé minh hoa céu tao mang tinh thé NaCl. Gido vién sir dung mo
phong nay khi day hoc cac kién thirc vé mé hinh mang tinh thé trong chuong trinh vét 1i va héa
hoc 16p 10.

2.2.3. VR - AR m6 phéng phén trng hat nhan giira Li va D

* Kich ban

Mo phong phan ung hat nhan gitta hat nhan Li va D theo kleu 4D bang phuong phap thyc
tai 40, phan mém nhan dién dugc dong thoi hat Li va D thi s& xuét hién moé phong nhu so do
(Hinh 8). Khi hat Li va hat D va vao nhau thi xuét hién hién tuong 16e sang va tach thanh hai hat He.
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Hat D Hat He

Hat Li

Hinh 8. So' do phdn #ng gifa Li va D
* Taget

Hinh 9. Taget nhgn dién Liva D

* Két qua mo phong

Hinh 10. Phdn sing gida Li va D Hinh 11. Két qud sau phdn dmng
gi#ZaLivaD

Hinh 10 va hinh 11 1a két qua md phong phan tmg gitra hat nhan Li va hat nhan D thu dugc
trén man hinh dién thoai. Sau khi két thic mé phong trén man hinh s& xuat hi¢n phuong trinh
phan Ung gitra hai hat nhan.

* Kha nang sw dung mo phong trong day hoc

Mo phong duoc sir dung dé minh hoa qua trinh twong tac xdy ra phan ung gilta hat nhén Li
va D. Gido vién su dung m6 phong nay khi day hoc cac kién thirc vé phan tmg hat nhan trong
chuong trinh vat 1i 12.
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2.2.4. VR — AR mé phéng phong xa ciia hat nhan Po
* Kich badn

M6 phong phong xa alpha cua Po theo kiéu 4D bang phuong phap thyc tai do, phan mém
nhan dién dugc hat nhan Po thi s€ xuat hién md phong nhu so d6 (Hinh 12).

-~ DD

Hat alpha Hat Po Hat Pb

Hinh 12. So' db phong xa hat nhan Po
* Taget (Hinh 13)
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Hinh 13. Taget nhgn Hinh 14. Phéng xa Po Hinh 15. Két qua sau
dién Po phong xg Po

* Két qud mé phong

Hinh 14 va hinh 15 1a két qua md phong qua trinh phong xa ctia hat nhan Po thu duoc trén
man hinh dién thoai. Sau khi két thuc mé phong trén man hinh s& xuat hién phuong trinh phong
xa cua hat nhan Po.

* Kha nang su dung mo phong trong day hoc
Mo phoéng duoc sir dung dé minh hoa qua trinh phong xa cua hat nhan Po. Giao vién st
dung mo6 phong nay khi day hoc céac kién thirc vé phong xa trong chuong trinh véat 1i 12.

2.2.5. VR — AR mo phéng phan hach ciia hat nhan Urani
* Kich ban

M6 phong hién tugng phan hach Urani theo kiéu 4D bang phuong phap thue tai 4o, phan

mém nhan dién duoc ddng thoi hat n va hat nhan U cing mét luc thi s& xuét hién mo phong
(Hinh 16).
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Hinh 17. Taget nhdn dién nva U

* Két qua mé phong

Hinh 18. Hat n chuyen déng dén gdp hat U Hinh 19. Sau phan hgch hat nhan U

Hinh 18 va hinh 19 14 két qua mo phong qué trinh phan hach hat nhan U thu dugc trén man
hinh dién thoai. Sau khi két thiic moé phong trén man hinh s& xuét hién phuong trinh phan hach
cua hat nhan U.

* Kha nang s dung mo phong trong day hoc

Mo phong dugc sir dung dé minh hoa qué trinh phan hach ciia hat nhan U. Giao vién s
dung mé phong nay khi day hoc cac kién thirc vé& phan hach trong chuong trinh vét 1i 12.

3. Kétluan

Céac md phong da dugc 1ap trinh chi 1a 5 mo phong trong hé thong cac mo phong cua mot
app co noi dung chua ting dugc cong bb trude d6 & Viét Nam. Cac mo phong g0p phan d6i mai
phuong phap day nham nang cao chat lugng day hoc vat 1i va hoa hoc & cac cip hoc khac nhau.
Chi v&i chiée dién thoai thong minh hodic mdy tinh bang, gido vién va hoc sinh c6 thé day va hoc
vé cac hién tuong phire tap nhu cac kién thirc vé hat nhan — nguyén tir mot céch sinh dong, hiéu
qua, tang himg tha hoc tap cho hoc sinh. Hoc sinh dugc linh hoi kién thire, dugc trai nghiém
bang cac md phong 4o trén nén cua thuc tai that. Tir d6 kich thich sy dam mé, tim toi, phat trién
hoat dong ning luc, hoat dong tri tué - thyuc tién doc 1ap va sang tao cuia hoc sinh [5]. Cac mo
phong minh hoa mét cach truc quan cac hién tugng, qua trinh vat 1i, dé qua d6 tim ra cac kién
thirc mé&i (mdi quan hé, quy luat méi...) bang con  duong nhén thic 1i thuyét [6]. Pam bao tinh
khoa hoc — ki thuét, su pham, tham mi va kinh té d6i v6i phan mém mé phong duoc st dung
trong day hoc & truong pho thong [7].

Qua tim hiéu vé VR va AR, nghién ctru da phat trién cac md phong 3D vdi chiéu tuong tac
thtr tu (4D) va xay dung thir nghiém mot s6 mé phong 4D ho tro day hoc ve hat nhan nguyén tu
trong chuong trinh vat li, hoa hoc ¢ truong pho thdng. Nghién ctru méi bude dau tng dung
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trong viéc mo phong céc kién thirc vé hat nhan — nguyén tir don gian nhét. Trong thoi gian t6i,
nghién ctru s€ tiep tuc hoan thién cac mod phong khac dé dung trong day hoc vat Ii, hoa hoc va
xay dung quy trinh sir dung xuyén suot cac cap hoc.
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ABSTRACT

Application virtual reality interactive 4D in teaching Physics and Chemistry

Nguyen Thi Hong Nhung', Pham Kim Chung? and Nguyen Quoc Huy®
Masters student, University of Education, Hanoi National University
“University of Education, Hanoi National University

®Faculty of Physics, Hanoi National University of Education

The industrial revolution 4.0 is developing strongly with the participation of physical,
digital, biological, internet technologies connecting everything and virtual reality. Currently,
virtual reality technology is being widely applied in many different fields and industries,
requiring changes in education and training. The research development of virtual reality
simulations on mobile devices researched on 4D interactive virtual reality simulation
technology and its use in teaching in general and in Physics and Chemistry in particular.
Proposing to build 5 simulations applying virtual reality technology for use in teaching physics
and chemistry in high school including: atomic structure, crystal structure, radioactivity, nuclear
reaction, fission response to overcome difficulties in teaching nuclear - atomic knowledge.
Thus, interest on learning for students should be increased.

Keywords: Virtual reality application, 4D interaction, teaching Physics and Chemistry.
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