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Ung dung thye té ting cwong cho viéc hoc mon hoa hoc
Augmented Reality application for learning chemistry
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Tém tit: Mot trong nhitng cong nghé da dang phat trién trong nhiing nim gan day 1a thuc
té tang cudng (AR), cho phép chén cac dbi twong 4o vao tAm nhin thé giéi thuc bang cach
sir dung camera va man hinh ciia thiét bi. AR da dugc chap nhan nhu mot phuong phép
hoc tap hiéu qua, n6 tré thanh phuong phap bd sung cho phuong phap hoc tap truyén thong,
dic biét 1a mon héa hoc. Trén thyc té, AR 14 trai nghiém tuong tac trong moi truong thé
gi6i thuc. Trudce khi xuat hién cac thiét bi thong minh gia ré, viéc img dung AR quy md
16n trong giao duc gan nhu 1a khong thé. Sau khi phan tich ngin gon vé xu hudéng sir dung
AR hién nay, chung t6i d& xuat mot tmg dung méi c6 tén 1a AR Chemistry dé hd tro hoc
tdp moén hoa hoc.

Tir khéa: Thuc té tang cuong,; Hoc tdp truyén thong; Hod hoc; Twong tdc

Abstract: One of the technologies that has been developing in recent years is Augmented
Reality (AR), allowing the integration of virtual objects into the real-world view using the
camera and display of the device. AR has been embraced as an effective learning method,
becoming a supplementary approach to traditional teaching methods, especially in the field
of chemistry. In fact, AR provides an interactive experience in the real-world environment.
Before the emergence of affordable smart devices, the widespread application of AR in
education was almost impossible. After a brief analysis of the current trends in AR usage,
we propose a new application called AR Chemistry to support the learning of chemistry.
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1. Mé dau trong nhiing tién ich do 1a su dung cong

Nhiing tién bd quan trong trong linh vuc
cong nghiép thiét bi di dong trong thap
ky qua da xuit hién cac tng dung moi
két hop méi truong thuc té v6i thong tin
40. Cac tng dung thyc té ting cudng
(AR) dugc st dung nhu mot cach dé
dong vién hoc sinh hoc cac khai niém
triru twong nhu cac nguyén t6 hoa hoc,
céc chit va phan tmg.

Céc quéc gia dang phat trién dang c6
xu hudng ting vé viéc st dung thiét bi
di dong. Hon 74% hoc sinh trung hoc su
dung dién thoai di thong minh [1]. Viéc
st dung thiét bj di dong thudng xuyén
¢6 thé 1am giam sy quan tdm ciia hoc
sinh dén viéc hoc va lam giam hi¢u suét
hoc tap [2]. Tuy nhién, cac thiét bi di
dong nay co thé dugc st dung céc ti¢n
ich hd tro cho hoc tap tich cuc [3]. Mot
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nghé AR dé hoc tap trai nghiém. Cong
nghé AR c6 kha ning chén cic dbi
tuong 40 vao tdm nhin thé gidi thuc
bang cach str dung camera va man hinh
ctia thiét bi.

Céc khai niém triru tugng ciia moén
hoa hoc d6i khi kho truyén dat trén bang
den cua 16p hoc thong thuong va do do
hoc sinh dugc hoc & phong thi nghiém.
Piéu d¢ nay mang lai nhitng han ché
nhét dinh bao gém: an toan cua hoc sinh
hoc trong méi truong c6 nhiéu chat hoa
hoc, chi phi xay dung va duy tri phong
thi nghi¢ém hoa hoc [4].

Viéc giang day hoa hoc thuong
xuyén xoanh quanh vi¢c ghi nhé cong
thirc, tén goi va cac phan ung hoa hoc,
dan dén viéc giam gia tri cua cac khai
ni¢m héa hoc déi véi hau hét hoc sinh.
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Ngoai ra, vi¢c hoc chi thong qua sach va
bang den da dugc chirng minh la khong
hi€u qua vi thiéu su chu y cua hoc sinh
[5]. Nhiéu tng dung d3 duogc phat trién
su dung cac nguén Iuc nhu AR vé1 muc
dich gitp d& hoc sinh hoc t6t hon. Uu
diém chinh ma cong nghé¢ AR mang lai
la giao di¢n nguoi dung tuong tac, cho
phép mo phong 3D cac phan ung hoa
hoc, diéu ma trude day chi cé san dudi
dang hinh v& 2D phang trén sach [6].
Trong bai bao nay, chung toi dé xudt
ung dung AR Chemistry, mgt ing dung
di dong thyc té ting cuong danh cho
viéc hoc vé hoa hoc va muc tiéu huong
dén sinh vién cdp trung hoc. AR
Chemistry st dung m6 hinh 3D dé hién
thi cdu tric nguyén tir va phan tng hoa
hoc trong phong thi nghiém.
2. Noi dung
2.1. Cong ngh¢ trong giao duc
Trong nhimg nim qua, sy phat trién
cong nghé khong thé ngimg c6 anh
hudng rat 16n d&én linh vuc gido duc.
Thiét bi di dong ndi bat trong su phat
trién nay 1a dién thoai thong minh va
dugc tng dung rdng rai linh vuc gido
duc vi no6 dé tiép can d6i v6i hau hét moi
ngudi [6]. Chung ta c6 thé nhin manh
ngoai tinh linh hoat va tién ich, thi thiét
bi di dong c6 nhiing tinh nang khac nhu
luu trit, sao chép tai li€u trén nhiéu nén
tang, tbc d0 thu nhan thong tin, tinh
twong tac va dé str dung [7].
2.2. Thye té ting cuong
Thuc té tang cuong la mot dang ctia thuc
té a0 (VR). Trong khi muc dich cia VR
la nguol dung trdi nghiém mdt moi
truong tdng hop cac 4o anh, thi AR muc
dich 1a bd sung thyuc té, thém thong tin
a0 két hop cung véi thé gioi thuc. Noi
cach khac, trong AR céc yéu té cua thé
gidi thuc van ton tai, nhung cdm nhan
cua nguoi dung dugc tang cuong bdi div
lidu 4o [8]. Hé thong twong tac AR bao
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gém viéc nhan dién, khi phﬁn mém bt
duoc cac diém mdc va theo ddi va c6 thé
chia hé thong nay thanh 2 loai nhu sau
[9]:

He th(jng AR dua trén danh ddu
(markers): camera nhan dién cac dbi
tugng danh dau vat 1y (hinh anh, co thé
hodc khong gian), dé thiét bi co thé udc
lwong vi tri, huéng va chuyén dong cua
d6i tuong a0. Thong thuong, nhing hé
théng nay c6 d6 chinh xac cao hon so
v6i cac thuat toan khong can danh dau
cho viéc dang ky moi truong. Mot vi du
vé tng dung AR sir dung cac danh dau
la mot ing dung nhan dang hinh anh va
yéu cAu mot vat thé truc quan cu thé va
mot camera dé quét nd. N6 c6 thé hiéu
1a bét cir thir gi, tir ma QR duoc in dén
cac dau hiéu dic biét. Ung dung AR
ciing tinh toan vi tri va hudng ciia diém
danh dau dé dinh vi noi dung va bat dau
chuyén diém danh dau thanh mé hinh
3D.

| 4
Hinh 1. Vi du vé AR duya trén diém d4nh
dau [10]

Hé théng AR khéng can danh dau: hé
thdng str dung mot két hop cac dic diém
dé xac dinh vi tri dia Iy va huéng cua
thiét bi va cho phép thong tin dugc hién
thi theo chuong trinh dé xuit. Mot trong
nhitng tmg dung AR khong can danh
dau thanh cong nhit 1a Pokemon Go.
Trd choi nay yéu cau ngudi choi tim
kiém trong moéi trudng thue cho cac sinh
vat 4o (Pokemon). Khi nguoi choi quay
thé giéi bang camera cua thiét bi di
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dong, mot Pokemon c6 thé xuét hién va,
trong truong hop ndy, c6 thé dugc bit.
Phan mém theo ddi moi truong khong
can danh dau thuong tim kiém mot mo
hinh lap di lap lai dé wéc luong bé mit
va thuong khong chinh xac nhu cac hé
thong c6 danh dau.

Hinh 2. Vi du vé AR khong can danh dau
(tro choi Pokemon Go)

3. Céc cong trinh lién quan dén ng
dung AR trong viéc hoc hoa hoc
Nhiéu linh vuc hoc tip di dwoc phat
trién dya trén cong ngh¢ AR, vi du nhu
dia 1y, giai phiu, toan, k¥ thuét va nhiéu
linh vuc khéac. Nguoi dung ghi nhan sy
cai thién vé dong luc va sy quan tam
trong cac bai hoc va cam thdy AR c6 thé
12 mot cong cu bd sung cho viée giang
day, giup d& hoc sinh trong ca ngin han
va dai han, nhu mot nén tang dé xem lai
kién thirc [11].

Cong trinh nghién ctru ciia Williams
va Pence [12] trinh bay mot s6 vu diém
ma cac tng dung AR c6 thé mang lai
trong viéc giang day cac khai niém hoa
hoc cho hoc sinh va ciing trinh bay vé
cac y tuong khoi dau, chu yéu nghién
cuu tai cac truong dai hoc. Tuy nhién,
quan trong 1 phai hiéu rd nhitng sy khac
biét trong xu huéng mong mudn trai
nghiém cua cac thanh thiéu nién, dic
biét 13 & cac qubc gia dang phat trién,
noi ca gido vién va hoc sinh van dang
tim hiéu vé loi ich cta viéc st dung thiét
bi di dong trong 16p hoc.

Theo Cai va cac cong su [13], su
tudng tuong cua hoc sinh c6 han va doi
khi kho khan cho ho trong viéc trtru
twong hoa cac khai niém 1y thuyét vé
hoa hoc cling nhu cach cac phan tmg
xay ra. Nghién ctru cua ho dé xuit mot
phan mém bd sung AR cho cac _phan
g hoéa hoc voi cac chat. Phan mém st
dung cic danh déu khac nhau dé theo
ddi va mo phong nguyén tir va phan ti.
Ngoai nghién ctru hoc thuat, ching t6i
ciing trinh bay vé hai img dung pho bién
cho thiét bj di dong lién quan dén hoc
tap hoa hoc dua trén AR.

3.1. Chemist

Ung dung Chemist (hinh 3) md phong
mot phong thi nghiém hoa hoc ao. Phan
mém nay can tra phi va chi ¢ sin cho
cac thiét bi Android. Chemist st dung
md hinh 3D cho phép thuc hi¢n céc thi
nghi¢m héa hoc va quan sat phan ung,
sir dung nhiéu coéng cu va chét tac dong.
Tuy nhién, hau hét cac tinh ning cta né
chi co san dudi dang mua trong Ung
dung, diéu nay la gioi han ng dung.
Mic khéac, dé st dung ung dung nay,
ban phai c6 kién thire truge ve hoa hoc.
Ung dung cung cép ca dung cu thay tinh
va nguyén t6, nhung khong c6 hudng
din hodc kich ban vé céach sir dung
chung mot cach chinh xéac.

Hinh 3. Ung dung Chemist mo phong thi
nghiém hod hoc

3.2. QuimicAR
Ung dung QuimicAR (hinh 4) twong tu
nhu phan mém duoc dé xuit nhung phat
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trién tir gbc do cAu tric cia cac chit véi
muc dich gido duc. N6 chi co san cho
thiét bi Android, duoc tao trong Unity
va st dung Vuforia SDK. QuimicAR
cung cap mot cudn sach hudng dan véi
bay bai hoc thuc hanh hoéa hoc co ban.
Céc kich ban nay cung cdp mot hudng
dan chi tiét vé bai hoc thuc hanh, cing
v6i mot danh dau, duge sir dung dé hién
thi cdu trac phén tir va dung cu thty tinh
boi tng dung. N6 ciing cung cip mot
ché do cho nhirng ngudi bi mu mau. Mot
s6 nhugc diém 1 khong c6 ché do kiém
tra va thu vién dung cu thay tinh ¢6 han.

Hinh 4. Ung dung QuimicAR hién thi ciu
truc phan t

4. Trién khai h¢ thong

Ung dung nay da duoc xdy dung véi
muc dich gido duc va nham gitp d& bat
ky ai mudn hoc hoa hoc tir dd tudi 13 bét
dau hoc héa hoc. Do do, ung dung dugc
xdy dung dua trén cac yéu t6 hinh anh
da mau sac va giai thich nham hd tro va
cai thién qua trinh hoc tap. Ung dung
AR Chemistry dugc phat trién trén nén
tang hé diéu hanh android danh cho dién
thoai hoac may tinh bang va c6 giao dién
don gian rat dé sir dung va than thién voi
nguoi ding. Hiéu tmg AR 1a nén tang
chu yéu cua tng dung nay. AR la dai
dién cho co s ctia timg dung nay két hop
cung v&i khai ni¢m E-learning. AR cho
phép tuong tac véi cac ddi tuong o,
trong truong hop nay la cac phan tir co
mau sic va khéi lugng cu thé. Chung co
thé dugc nhin thdy théng qua cac danh
du chtra thong tin gido duc co thé dugc
theo doi bdi camera.
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Ung dung duoc phéat trién bang
Vuforia két hop véi Unity . Vuforia 1a
mot SDK  cung cip theo doi thoi gian
thuc cua danh dau vat ly, st dung
camera trén thiét bj di dong, sau do hién
thi cac ddi tuong mo hinh 4o trén man
hinh, c6 x4c dinh hudng va vi tri. Ma 1ap
trinh can thiét cho twong tac da duogc
viét bang ngon ngir 1ap trinh C#. Tét ca
cac hinh anh duoc st dung phan mém
md hinh héa 3D Blender .

Ung dung nay tap trung vao hoc tap
bang thé (cards). Mdi thé chua tén day
du cua chat, cong thic héa hoc va bang
tudn hoan cua Mendeleev (hinh 5).
Nhitng hinh dnh nay sau d6 dugc nhan
dién trong thanh phan Vuforia. Pong
thoi, Vuforia ¢ thé nhan dién céc thé va
cung cap hanh vi ma chung t6i di xay
dung trong Unity.

Hinh 5. Thé thong tin nguyén té Nari
Khi str dung trg dung dé quét thé thong
tin hinh 5 (trai) s& hién thi thong tin chi
tiét vé nguyén to Natri & hinh 6 (trai).
Khi quét hinh 5 (phai) tmg dung s& hién
thi cdu trac phan tir Natri ¢ hinh 6
(phai).

Hinh 6. Chi tiét vé cht Natri (Na) (tréi),
cau truc nguyén tir Natri (phai)

DPé mo phong phan tmg hoa hoc tao ra
nudc (Hydrogen oxide) c6 cong thuc
hoé hoc 1a H20. Dau tién cin mot thé
“H” (hidro) va “O” (oxi). Khi quét anh
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hai thé nay, phan tir s& c6 mau sic va
kich thuéc cu thé hinh 7 (trai). Khi dat
hai thé gan nhau trong khung nhin (hai
nguyén t c6 thé xay ra phan tng) thi co
thé két hop tao ra phan tmg hoa hoc. Khi
két hop cac nguyén t§, mot luc hip dan
dugc ap dung cho phan tir, tén hop chat
duoc hién thi hinh 7 (phai), con khi dua
hai thé ra xa thi phan g mat di.

Hinh 7. M6 phdng phan tng hoa hoc tao
ra nudc (H20)

5. Két luan
Hién nay, AR dang phét trién manh mé&
v6i tiém ning 16n dé cach mang hoa
trong nhiéu linh vuc. P& hd trg cac
phuong thurc hoc tap trai nghi€ém véi
tdm quan trong cua thi giac trong qua
trinh hoc héa hoc. Ung dung AR
Chemistry da giai dap sy to mo cua hoc
sinh va phat trién logic dé hoc hoa hoc
mot cach tuong tac. Ché d6 thi giac, su
tuong tac cliia nguoi dung véi cac yéu td
40 tr& nén cudn hat va thong tin duoc
tiép thu ma hoc sinh khong cam thiy can
nd luc thém nhiéu khi c¢b gang nh¢ didu
méi. Ung dung mong mudn gop phan ca
nhan hod trong linh vyc gido duc, day la
nghién ctru md voi hy vong tiép tuc
dugc nghién ctru phat trién thém nhiéu
tinh ndng mo1. Tang cudng sy quan tam
trong viéc nghién ciru phat trién cac
phuong thtrc hoc tap nhu vay.
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