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Abstract: Self-study is important competency to develop for students in teaching Chemistry. Developing
the self-study competency for students can be used in many ways, in which teaching with augmented
reality (AR) technology is of interest. This article proposes measures to develop students’ self-study
competency through teaching and applying AR with the “Construction of the Periodic Table of Chemical
Elements” and “lonic Bonding”. The results of the pedagogical experiments were statistically processed,
proving that teaching with AR has developed the self-study competency for students.
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1. Mé dau

Trong qua trinh day hoc mén Hoa hoc, viéc nang
cao nang lyc tu hoc (NLTH) cua HS la rat can thiét,
dang duoc quan tdm cho qua trinh hoc tép. Da c6 mot
s0 cong trinh nghién ctru vé day hoc hoa hoc st dung

cong nghé thuc té 4o ting cudng (AR) phat trién himg

tha hoc tap va nang luc tu hoc cho hoc sinh [1-5]. Phan
co s Hoa hoc 16p 10 1a phan kién thic triru tuong
gay kho khan cho viéc hoc cuia HS. Vi vay st dung
AR trong day hoc Hoa hoc co thé giup HS lam tai tao
cac thi nghiém mo6 phong cac qua trinh mét cach gin
gidng véi thue té. Viéc d6 khong ‘nhimg gitip ngudi
hoc hiéu sau hon va 1am 16 ban chét cic qué trinh hoa
hoc ma con ¢6 thé khai thac duoc nhiéu kién thie &
nhiéu linh vuc khac nhau trong ciing mot van dé. Bai
viét nay gidi thiéu phuong phap day hoc ap dung AR
v6i 2 bai “Céu tao cua bang tuan hoan cac nguyen t6
hoa hoc” va “Lién két ion” - Hoa hoc 10 nham phat
trién NL tu hoc cho HS.
2. Noi dung nghién ciru
2.1. Nang luc tw hoc
2.1.1. Dinh nghia

Nang luc ty hoc la kha nang nguoi hoc thuc hién
cac hoat dong tu hoc. NLTH 1a NL rat quan trong, co
thé néi 1a “chia khoa” dé budce vao thé ki XXI, mot
thé ki véi quan niém hoc tap sudt doi, xa hoi hoc tap.
Trong bai nay, NLTH c6 thé dugc hiéu 1a kha nang
tw tim toi, nhdn thicc va van dung kién thirc vdo tinh
huéng méi hodc twong tw véi chat heong cao.
2.1.2. Céu tric nang lyc tw hoc

Trong bai ndy dua ra cdu trac va biéu hién cua
NLTH nhu sau:

Bang 2.1. Biéu hién cic nang luc thanh phan ciia
nang luc ty hoc
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2. Ty hoc dugc san pham AR duoc cung cép.
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ket qua 7. DBanh gia két qua tu hoc.

3 |tu_hoc va|8. biéu chinh va rut kinh nghiém cho nhiém
didu chinh|vu TH tiép theo.

viéc hoc

2.2. Cong nghé thuc té do ting cwong AR

Cong nghé thuc té do tang cuong (AR) 1a cong
ngh¢ khong con qua mai la trong xa hdi hién nay. “AR
1a mot cong nghé cho phép 16ng ghép thong tin ao
vao thé gioi that va nguogc lai, no gitip nguoi sir dung
tuong tic voi ndi dung s trong thuc tai nhu cham
vao, phu vat thé 1én trén —no6i dé hiéu 1a ghép anh theo
dang 3D” [1]. AR hoat dong dua trén qua trinh gém
hai budc chinh. Budc mdt 1a xac dinh trang thai hién
tai cua thé gioi vat li va thé gii ao. Bude hai 1a hién
thi thé gioi ao da dang ki voi thé gidi thuc, khién nguoi
trai nghiém cam thay thé gi6i a0 1a mot phan ctia thé
gidi vat li va trd lai budc mdt. Vi nhiing tinh nang
thiét thuc, AR s& gop phﬁn hd tro cac muyc tiéu hoc tap
ca nhan ciia hoc sinh bang cach dua noi dung hoc 1y
thuyét vao thuc hanh, trai nghiém truc tiép thong qua
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twong tac mot cich sinh dong va tiét kiém chi phi. AR
khong chi gop ph?m dua ndi dung hoc tap tdi hoc sinh
mdt cach hap dan ma théng qua d6 hoc sinh con dat
duogc hiéu biét tot hon vé cac khai niém ma gido vién
da giai thich trong bai giang trén 16p hoac doc trong
sach giao khoa truyen thng.

2.3. Thiét ké san phim thuc té ting cwong bang iing
dung CoSpaces Edu

CoSpaces Edu 1a mot ing dung d6 hoa 3D danh
cho gido duc, chay trén cac trinh duyét web, hé diéu
hanh i0S, Android, Windows. Ung dung nay duoc
phét trién riéng cho gido duc nén rat phit hop voi GV,
HS. CoSpaces Edu khong yéu cau ngudi ding c6 ki
nang 1ap trinh, thiét ké cao. Viéc sang tao ndi dung
trén CoSpaces Edu tré' nén dé dang hon véi 1ap trinh
kéo tha va hé théng thu vién 3D nhiéu chii dé, thich
hop véi cac mén hoc khac nhau. Viéc trai nghiém
AR qua tng dung CoSpaces Edu c6 thé thuc hién dé
dang véi mot chiée dién thoai thong minh c6 két ndi
internet va da cai dat tmg dung. Dé trai nghiém day
du tinh nang ciia tmg dung, ngudi ding can mua ban
quyén hodc nhap ma dung thir. Sau khi xem xét cac
tinh nang, thao tac st dung ctia ung dung CoSpaces
Edu, ung dung CoSpaces Edu dugc lya chon dé thiét
ké cac san pham AR.

2.4. Xay dung ké hoach bai hoc sir dung cong nghé
thuc té do ting cu’o‘ng bai “Céu tao ciia bang tuin
hoan cdc nguyén t6 héa hoc” va “Lién két ion”

Déi tugng HS tham gia: 35 HS 16p 10 Toan truong
THPT Chuyén Ha Long, Quang Ninh va 35 HS lop
10 Toan truong THPT Chuyén Lé Hong Phong, Nam
Dinh Sau khi nghién ctru kién thirc vé cong nghé thuc
té 40 ting cudng cing nhu phén tich ndi dung bai
“Céu tao cla bang tuan hoan céc ’nguyén t6 hoa hoc”
va “Lién két ion”, da xay dung ké hoach day hoc cho
bai “Ciu tao ciia bang tudn hoan cac nguyén té hoa
hoc” va bai “Lién két ion” nhu sau:

Giai doan 1: Ty hoc ¢ nha

Buéc 1: Gi6i thiéu bai hoc: GV hudng dan chi
tiét cach tu hoc bang phan mém thuc té 4o ting cuong
Cospaces Edu cho HS.

Buéc 2: Xac dinh muce tiéu TH: HS néu dugc cac
muc tiéu can dat ctia bai hoc.

Bude 3: Lap ké hoach TH: HS 1ap ké hoach tu
hoc theo mau

TT |1.N6i |2. Muc |3. Dy 4.Piém |5.Rat  |6. Panh
dung |tiéu cin |kién ngady |Quizizz kinh gia cla
tu hoc |dat hoan nghi¢m |gido

thanh ban than |vién
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Buwérc 4: Tu hoc bﬁng phﬁn mém thuc té a0 tang
cuong Cospace Edu.

M3 vao hoc trong (g dung Cospace Edu bai “Ciu
tao cua bang tuan hoan cac nguyén t6 hoa hoc™:

Noi dung Ma hoc tap

1. Lich sir phat minh dinh luat tudn hoan va bang| RKE-HAQ
tuan hoan cac nguyén to hoa hoc.

2. Nguyén tic sip xép va céu tao cia BTH WYT-CYH

3. Lién hé giita cdu hinh electron nguyén tir véi| KES-KDK
vi tri nguyén t6 trong BTH

4. Phan loai nguyén t6 hoa hoc WXD-PZT

Ma vao hoc trong ung dung Cospace Edu bai
“Lién ket ion™:

Noi dung Ma hoc tép
1. Khai niém va sy hinh thanh lién két ion NGS-KTQ
2. Tinh thé NaCl GUH-PPZ

Budc 5: Hoan thanh nhiém vu hoc tap

GV chia 16p thanh 4 nhom; mdi nhém phu trach
mét ndi dung kién thtc twong umng voi bai hoc

Bai “Céu tao ctia bang tudn hoan cic nguyén to
hoa hoc :

Nhém 1: Trinh bay vé lich sir phat minh dinh luat
tudn hoan va bang tudn hoan cac nguyén t6 hod hoc.

Nhom 2: Trinh bay vé nguyén tac sap xep va cu
tao ctia bang tuan hoan cac nguyén t6 hoa hoc.

Nhém 3: Trinh bay vé lién hé gitta céu hinh
electron nguyén tir vi vi tri nguyén to trong bang tuan
hoan céc nguyén té hod hoc.

Nhém 4: Trinh bay vé phan loai nguyén to.

Bai “Lién két ion”:

Nhém 1, 2: Trinh bay vé khai niém va sy hinh
thanh lién két ion.

Nhém 3, 4: Trinh bay vé khai niém va dic diém
vé tinh thé ion.

Giai doan 2: Hoc trén 16p

Hoat dong 1. Mé déu bai hoc

GV tao hung thu hoc tdp cho HS thong qua tro
choi, déng thoi nham cung ¢4 lai kién thirc bai cil.

Hoat ddng 2. Kiém tra, danh gia két qua tu hoc
& nha GV str dung ki thuat day hoc KWL dé HS huy
dong vén kién thirc, ki nang da hoc dé néu nhiing diéu
d3 biét va nhimg kién thirc mong mudn biét thém vé
bang tudn hoan cac nguyén t6 hoa hoc va lién két ion.

Hoat dong 3. Bao c4o, chia sé va danh gia san
phém

HS béo cdo san phdm ctia nhom di chuan bi ¢ nha.
Cac nhém lan luot dua ra cac cau hoi thic méc cua
minh, cac nhom khac cé quyén giai dap thic mic cho
nhém ban. GV 1a trong tai, dong thoi ciing la nguoi
chuén héa kién thirc cho mdi thic mic cua HS.

HS néu nhiing kién thire da hoc duge sau budi hoc.
2.5. Danh gia nang luc tw hoc
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2.5.1. Pdnh gid qua phiéu tiéu chi (Rubric)

Trén co s& dinh nghia vé NLTH, myc tiéu ctia danh
gia NLTH va cac biéu hién ciia tiéu chi ¢ bang 1, va sir
dung phuong phap danh gia khac nhau trong d6 phdi
hop danh gia qua bang tiéu chi danh gia, gom 08 tiéu
chi va 03 muc do dat dugc cua NL nay, trong do: Murc
1 (I diém); Mirc 2 (2 diém); Mirc 3 (3 diém).

2.5.2. Pdnh gid qua bai kiém tra

Ngoai viéc danh gia qua phiéu tiéu chi thi sau khi
két thiic thuc nghiém 2 bai “Céu tao ciia bang tuan
hoan cac nguyén t6 hoa hoc” va “Lién két ion”, da
danh gia NLTH ctia HS thong qua 2 bai kiém tra 30
phut dugc trién khai dbi véi HS 02 16p thuc nghiém
(TN).

2.6. Keét qud thwc nghiém sw pham

Thuc nghiém su pham dugc tién hanh trong hoc ki
I nam hoc 2022 - 2023 tai 16p 10 Toan truong THPT
Chuyén Ha Long, Quang Ninh va l6p 10 Toan truong
THPT Chuyén Lé Hong Phong, Nam Dinh.

2.6.1. Pdnh gid qua phiéu danh gid tiéu chi

D3 tién hanh danh gia NLTH cua HS thong qua
phiéu danh gi4 theo tiéu chi cua GV tai cac 16p TN
sau khi thyc nghiém su pham (TNSP), thu dugc Kkét

qua nhu sau:
o TC1 TC2 TC3 T TC5 TCE TCc7 TC8
174 177
2.26 2.29 217 211 2.20 223

i

R s PRI

Lnintin

mlanl 1.69 174 186 191 180 163

mldn2| 2.00 214

mlEnl mlan2

Biéu do 2.1. Két qua danh gid NLTH ciia HS trirong
THPT Chuyén Ha Long

dJd
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TC1 | TC2 | TC3 TCT7 | TCB
mlanl 163 162 | 186 177 | 180
232

mlan2| 2.06 | 2.06

Il
Raim Y
=

=11

ml3nl mlan2

Biéu do 2.2. Két qua danh gid NLTH ciia HS trieong
THPT Chuyén Lé Hong Phong

S6 liéu & biéu dd 2.1 va biéu dd 2.2 cho théy, dé
phat trién NLTH cho HS v&i théng qua day hoc ap
dung cong nghé thyc té do ting cudng trong day hoc
hoa hoc & trén 1a phu hop, dat hidu qua tot. Két qua
danh gia NLTH cuia HS tai cac 16p sau 2 1an TN da cho
thdy tat ca biéu hién NLTH ciia HS c6 sy tién bo hon,
va két qua nay 1a do su tac dong cua day hoc ap dung
AR. Bén canh d6 két qua danh gia qua bai kiém tra
chuén kién thirc ki nang ciing phan anh chat lwvong hoc
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tap cua cac 16p tot hon sau 2 1an TN. Diéu nay chimg
to viéc phat trién NLTH cua HS ciing gop phan ning
cao chit luong va két qua hoc tap cta HS.
2.6.2. Pdnh gid qua bai kiém tra

Céc tham s6 dic trung cho bai kiém tra duoc thé
hi¢n qua bang sau:
Bdng 2.2. Tong hop cdc tham sé ddic trung cia cdc

bai kiém tra

Trudng Lép 10 Toan Lép 10 Toan
Chuyén Ha Long | Chuyén Lé Hong
Phong
Déi tugng TN l4n 1| TN l4n 2 | TN ldn 1| TN lan 2
Mod 7 7 7 7
Trung vi median 7 8 7 7
Gia trj trung binh 7.03 7.74 6.71 7.34
D6 léch chuin (SD) 1.34 1.20 1.30 1.26
T-test phu thudc (p) 0.022 0.043
Miic d§ anh huong ES 0.67 0.50

Qua bang trén nhan théy:

- Piém trung binh cac bai kiém tra cia 16p thuc
nghiém sau tic dong 1an 1 cao hon sau tac dong 1an 2
vi gia tri p cua T-test phu thude <5% (bang 2), chiing
td su chénh Iéch gia tri trung binh trudc va sau tac
dong 1a c6 ¥ nghia chir khong phai do ngau nhién, cac
bién phap d& xudt trong bai viét 13 hiéu qua va co tinh
kha thi.

- Muc d9 anh huong ES [0,5 — 0,67] & muc trung
binh, ching t6 day hoc ap dung AR tac dong dén 2
16p TN 1 c6 y nghia thong ké. Nghién ctru nay c6 thé
nhan rong & quy mo 16n hon.

3. Kétluan

Két qua thyc nghi¢ém su pham sau khi day hoc 2
bai “Ciu tao ctia bang tudn hoan cac nguyén t6 hoa
hoc” va “Lién két ion” — Hod hoc 10 da khéng dinh
viéc day hoc ap dung AR d phat trién NLTH cta HS.
Két qua nay khong phai ngiu nhién ma do tic dong
cta day hoc 4p dung AR. Hé sb anh huéng ¢ mirc
trung binh chimg t6 két qua ctia nghién ctru nay c6
thé trién khai & quy mé 16n hon. Trong thoi gian téi
nghién ctru ndy s& dugc mé rong cho cac chu dé khac
& modn Hoa hoc.
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