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Abstract. Augmented reality (AR) technology in
teaching promotes positivity, self-discipline,
proactivity, and creativity, enhancing students'
self-learning capabilities in high schools. In this
article, we use the CoSpace Edu software to build
and design two augmented reality products on the
topic of “Nitrogen-Sulfur” in the 11th-grade
Chemistry Curriculum combined with the flipped
classroom model aiming to help students more
easily self-study, self-test, and assess their learning
outcomes, thereby improving their chemistry
learning results in high schools. The research was
conducted experimentally on 170 students at Ta
Quang Buu Secondary and High School and Dan
Phuong High School to measure results before and
after the impact. The pedagogical experiment
results showed that the ES value was 0.77, and the
independent t-test value was p = 1.196 x 10°,
indicating that the impact significantly influenced
students' cognition and self-learning abilities. The
experimental results demonstrate the effectiveness
and feasibility of applying AR technology to
develop SLC for students in teaching chemistry.

Keywords: augmented reality, self-learning ability,
nitrogen, sulfur, Chemistry grade 11.
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Tom tat. Viéc sir dung cong nghé thuc té ao ting
cuong (AR) trong day hoc cO tdc dung phéat huy
tinh tich cuc, tu giac, chu dong sang tao, rén kha
nang tu hoc cho hoc sinh & trudng phd théng.
Trong bai b4o nay, ching t6i sit dung phan mém
CoSpace Edu dé xay dung, thiét ké hai san phim
AR chu dé “Nitrogen-Sulfur” trong chwong trinh
Héa hoc 16p 11 két hop véi mé hinh 16p hoc dao
nguoc nham gidp HS cd thé d& dang trong viéc tu
hoc, tu kiém tra va danh gia két qua hoc tap, tir 4o
nang cao két qua hoc tap moén Hoa hoc & truong
phé théng. Nghién ciru da thyc nghiém trén 170
HS tai Truong Trung hoc co so va Trung hoc phd
thoéng Ta Quang Biru va Truong Trung hoc phd
thong Pan Phuong dé do luong két qua trudce tac
dong va sau tac dong. Két qua thuc nghiém su
pham cho thdy, gia tri ES = 0,77; gia tri t- test doc
lap p = 1,196.10°%, chimg to tdc dong da cd anh
huong 16n dén nhan thirc va nang luc tw hoc cua HS.
Két qua thuc nghiém su pham cho thy tinh higu qua
va kha thi cta viéc tmg dung c6ng nghé thyc té ting
cudng nham phét trién nang luc tu hoe cho hoc sinh
trong day hoc héa hoc.

Tir khoa: cong nghé thuc té o ting cuong, ning
lyc tu hoc, nitrogen, sulfur, Héa hoc 11.
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1. Mé dau

Trong bi canh cdng nghé sb phat trién vurot bac nhu hién nay, viéc tmng dung céc cong nghé
tién tién vao gido duc khong chi 12 mot lwa chon ma con 1a mot yéu cau cap thiét. Cong nghé thuc
té 40 tang cuong - Augmented Reality (AR) la mét trong nhitng cong ngh¢ da va dang duoc ap
dung rong rai trong nhiéu linh vyc, dac biét 1a gido duc [1]-[4]. Tai Viét Nam mot so cong trinh
nghién ctiu vé sir dung cong ngh¢ thuc thé 40 ting cudng caa mot sb tac gia dugc dé cap trong
cac bai bao, tap chi va mét sé luan vin thac si khoa hoc va luan an tién si nhu sau: “Ung dung
cong nghé thuc té a0 tang cuong AR trong day hoc truc tuyén theo hinh thirc” Microlearning” [5];
“P¢ xuat quy trinh sir dung cong nghé thuc té a0 tang cuong trong day hoc chu dé: “Trai Pat va Bau
troi” [6]. “Day hoc thuc hanh héa hoc sir dung cong nghé thuc té (VR) va thyc té ao ting cudng
(AR) nham phat trién nang luc tu hoc cho HS (HS)” [7]...Trong bdi canh do, viéc tich hop AR
vao day hoc mdn Héa hoc & cip trung hoc phd théng, cu thé la chu dé “Nitrogen - Sulfur”, khdng
chi m& ra mot huéng mei trong phuong phap day hoc ma con gitip hoc sinh phat trién nang luc
tw hoc mot cach hiéu qud. Viec hiéu rd vé tinh chat va cac phan tng lién quan dén hai nguyén té
nay la rat Can thiét d6i véi hoc sinh 16p 11, theo chuong trinh gido duc pho thong hién hanh. Céac
kién thuc vé nnitrogen va sulfur co nhiéu tng dung rong réi trong doi song va san Xuit tir phan
bon, thudc nd, thudc trir sdu dén cac nganh cong nghiép hoa chat, dugc pham. Diéu nay doi hoi
phuong phép day hoc can cé su doi méi, sang tao dé gilp hoc sinh tiép can va nam bat kién thic
mét cach d& dang hon. Chinh vi vay, AR dugc xem nhu “chién legc mai” voi kha niang két hop
giira thé gioi thuc va cac yéu té ao thdng qua cé4c thiét bi s6 nhu dién thoai théng minh hoic may
tinh bang, ma ra co hoi dé hoc sinh c6 thé quan sét va tuong tac truc tiép véi cac mé hinh phan
tir 3D, qué trinh phan (ng hoa hoc, hay tham chi la thuc hién cac thi nghiém ao. Qua do, AR
khéng chi gip hoc sinh dé dang hinh dung va hiéu sau sic hon vé cac khai niém va qua trinh héa
hoc, ma ciing khuyén khich va phét trién nang luc tu hoc - mét trong nhitng nang luc chung ma
hoc sinh can dat duoc trong chwong trinh giéo duc phd théng hién nay.

2. N¢i dung nghién ciru

2.1. Cong nghé thye té 4o ting cuong

* Nguyén tic thiét ké thuc té do tang cuong

Dé thiét ké san pham AR trong day hoc hoa hoc dat hiéu qua, ta két hop linh hoat giita kién
thirc bai hoc va kién thirc thyc té. CAc san pham AR dugc tao ra déu can dam bao nhitng nguyén
tac nhu: tinh khoa hoc, tinh twong tac, tinh su pham, tinh thim my.

* Quy trinh thiét ké

Phan mém CoSpaces Edu phi hop véi thiét ké cac san pham AR trong gi4o duc, dic biét ddi
v6i cac mén hoc thyc nghiém nhu Hoa hoc, Sinh hoc,.. Viéc tng dung c4c san pham AR trong
day hoc gilip HS himg thd, hiéu sau hon vé Ii thuyét kién thirc han 1am trong sach vo (vi du: M6
phong md hinh nguyén twr cac hop chat hitu co, biéu dién sy hinh thanh lién két héa hoc,...). [8]
Dé thiét ké cc san phdm thyc té a0 ting cu’orng, quy GV cé the thyc hién theo cac budce sau déy:

Bude 1. Xdc dinh muc tiéu: Trude hét, gido vién (GV) can xac dinh ré muc tiéu mong muén
dat dugc khi sir dung san pham thuc té 40 trong qua trinh day hoc. Cu thé, muc tiéu c6 thé lién
quan dén viéc cung cap kién thirc, danh gia kién thirc caa HS, tao luyén tap twong tc, hay bét ki
muc dich gido duc cu thé nao khac.

Buéc 2. Nghién civu va chudn bi tai liéu: Sau khi xac dinh muc tiéu, GV can tién hanh
nghién ciru dé hiéu ré vé cac kién thic va khai niém lién quan. GV ciing nén thu thap tai ligu,
hinh anh, va théng tin phi hop dé tich hop vao san pham AR cuaa minh.

Buée 3. Thiét ké san pham: St dung phan mém nhu CoSpaces Edu, GV c6 thé bit diu qué
trinh thiét ké san pham AR. GV c6 thé tao mot méi trudng 40 méi hodc sir dung cdng cu va tai
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nguyén c6 sin dé tao khong gian AR phil hop véi muc tiéu giéo duc. Biéu ndy bao gom viéc tao
cac vat thé 3D, dat ching trong khong gian va thiét ké cac tuong tac gido duc.

BuGe 4. Thiét ldp twong tac: V6i san pham AR di thiét ké, GV can thiét 1ap cac twong tac
dé 1am cho n6 tré nén hap dan va gido duc. Sir dung van ban, hinh anh, hogc 4m thanh dé cung
cap thong tin b sung va tao cac tuong tac cho nguoi dung voi cac dbi twong 4o.

Buée 5. Kiém tra va téi wu héa: Sau khi hoan thanh san pham GV can thyc hanh dé kiém
tra tng dung va téi wu hoa nd. Ho c6 thé chinh sira san pham néu can thiét dé cai thién trai
nghiém nguoi dung va dam bao ring né dap Gng dang muc tiéu giao duc

Buéc 6. Xudt ban san pham: Khi san pham hoat dong binh thuong, tién hanh xuat ban va
chia s¢ thong qua ma QR hoic lién két dé ngudi ding co thé truy cap vao san pham AR.

2.2. Ning luc tw hoc

* Xay dung bg cong cu danh gid ndang luc tu hoc
Panh gia NLTH 1a mot phdn quan trong cta qua trinh hoc tap, gitip HS danh gia duoc kha
ning ctia minh dé dinh hudng hoc tap va phat trién NLTH.
Dua trén co s¢ nghién clru cua céc tac gia Nguyén Hoang Trang [9] vé NLTH cho HS chiing
t6i nghién ctru va xac dinh mot sd tiéu chi chat 1u'0ng duoc trinh bay trong bang & ma QR sau:

2.3. Minh hea hoat ddng day hoc sir dung AR trong bai Mgt sé hep chat ciia nitrogen
vai oxygen trong cha de “Nitrogen - Sulfur” mén Hoa hoc 11

* Giai doan 1: Hoc triee tuyén
- Muc dich:

+ HS tu hoc dat dugc cac YCCD trong bai Mt s6 hop chit ciia nitrogen véi oxygen;

+ Gop phan phat trién NLTH: TC1, TC2, TC3, TC4, TC5, TC6, TC7.

- Noi dung: GV tao padlet 16p hoc, tao 16p hoc ao trén Teams sau dé tai cac ndi dung: GV
thiet ke va tai bai giang E-learning Bai 6: Mot so hop chat cua nitrogen voi oxygen, nhiém vy tu
hoc, bai kiém tra online sau ti€t hoc truc tuyén.

GV giao nhiém HS vio tiét hoc trudc va giri QR truy cap padlet cho HS
Ma QR dang nhap Padlet:

Bing 1. Cic bugc HS tién hanh hoc truc tuyén

Cac buée ns o Phan mém
Stt thyc hién Noi dung thuc hién hé tro
. Hoc qua bai giang E- learning va hoan thanh .
1 Bude 1 ndi dung trong phiéu huéng dan tu hoc Padlet, QR-ir.
5 Bude 2 HS lam bai lflem tra truc tuyén sau moi ti€t MS Eorm
hoc truc tuyén
HS trinh bay nhitng thac mac, nhiing van dé
. chua ro trong bai hoc, nhitng cau hoi chua
3 Bude3 | i o duoc ¢ thé dién form hogc trao doi Ms Form
trén tiét hoc truc tiep trén lop.
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* Phiéu hwéng din HS tw hoc

v Kién thirc nén

- Nhiém vu 1: Hoc bai giang E-learning Bai 6: Mt sé hop chadt cia nitrogen véi oxygen két
hop véi SGK Héba hoc 11.

- Nhiém vu 2: Ghi vao vo tu hoc cac noi dung tu hoc theo bai.

Huéng dan sir dung san pham AR

Budéc 1: Mé trang web cua tng dung Cospace edu tai dia chi https://cospaces.io/edu/.

Bugc 2: Chon vao muc Gallery. ) )

Buwoc 3: Chon vao biéu tuong chi hinh ban tay tro va dau 3 cham.

Buoc 4: Nhap ma code dé co thé yéo hoc.

Budéc 5: Man hinh chuyén vao ché d6 bai hoc.

SP1: M6 phong thi nghiém phan Gng cua nitrogen va oxygen, Nitrogen va hydrogen - Ma

dang nhap: YNP-EQS
(>

Hinh 1. Mt s6 hinh dnh sin pham 1
M0 ta: M phong diéu kién phan ung, céng thirc ciu tao va trang thai lai hda trong khong
gian cua cac chat. N2, O,. Sau khi c6 sdm sét, hai khi nay phan tng véi nhau tao NO, sau mot thoi
gian hinh thanh NO3 roi xudng dt, cly cdi tro nén tét tuoi. HS xem xong phan tng tra 1oi cau
hoi: Tai sao sau con muwa cé sam sét thi cdy cai tré nén twoi tot hon?
SP2: M6 phong cac thi nghiém cua nitr
)

Mo ta:

- Phong thi nghi€ém ao cho biét thong tin vé hoa chét, dung cu, HS ¢o thé thuc hién céc tién
trinh thi nghi€ém héa hoc va quan sat dugc hién tuong.

- Phong thi nghiém cung cép céac luu ¥ khi thuc hién thi nghiém.

- Mbi 6 s& c6 mot thi nghiém riéng, hién twong tmg timg thi nghiém

Sau khi quan sat cac mo6 phong, em hay ghi lai cac hién tugng va phuong trinh hoa hoc

Yéu cau: HS trinh bay so do tu duy.

HS tu danh gia két qua tu hoc theo thang diém 10 vao phiéu danh gia theo tiéu chi.

HS ty d4nh gia tai 2 thoi diém: sau thoi gian tu hoc véi bai giang E-learning va sau khi hoc
tap trén lop.

Rat kinh nghiém va diéu chinh qua trinh tu hoc.
v Kiém tra online

Sau khi hoc bai giang E-Learning Bai 6, HS 1am bai kiém tra online trén MS Teams.
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Hudng diin ty hoc bl 6: Mot s6 hop chat cia nitrogen vl oxygen.

Hinh 3. Hinh dnh padlet bai 6

* Giai dogn 2: Day hgc trén lop
>  Muc dich: Kiém tra, bao cao két qua TH truc tuyén ciia HS, giai dap cac thac mac trong qua

trinh TH truc tuyén, t6 chiic cac hoat dong luyén tép va van dung nham cing cb va nang cao
kién thirc cua bai hoc; Gop phan phat trién NLTH: TC7, TC8, TC9, TC10.
» Ngi dung:

- Budce 1: Khoi dong (5 phut).

+ Muyc tiéu: HS xac dinh dugc nhi€ém vy hoc tép.

+ Noi dung: GV t6 chirc tro choi “manh ghép bi an”, c6 4 cau hoi twong Gmg 4 méanh ghép.

+ T6 chirc thuc hién: Sir dung K7 thudt: “Céng nio” .

HS tham gia tro choi “ Manh ghép bi an”, HS dua ra cdu tra 16i nhanh sau khi GV doc cau
hoi, GV ghi diém cho HS c6 ciu tra 1i chinh xac.

- Buée 2: Kiém tra va bdo cdo két quad hoat dong tu hoc o nha cua HS.

+ Muc tiéu: Kiém tra qua trinh ty hoc cua HS.

HS trinh bay dugc so d6 tu duy vé ndi dung tiét hoc.

+ No6i dung: Nhan xét két qua cua HS vé viée tu hoc & nha.

T chitc cho HS bao céo két qua ty hoc theo phiéu huéng dan ty hoc. Giai dap cac thic méc,
nhiing vin dé HS chua rd trong qué trinh TH ¢ nha ciing nhu sau phin béo cdo trao ddi tai 16p hoc.
Chét lai kién thirc ctia bai hoc bang so d6 tu duy.

San pham: HS xem dép 4n phiéu huéng dan tu hoc theo ma QR

+ Té chirc thuc hién:

GV: 2 nhom trinh bay so do tu duy kién thirc ciia bai hoc. 2 HS 1én bang trinh bay céu 1,2,3
trong phiéu huéng dan ty hoc Bai 6.

HS nhén xét, bo sung hodc chinh stra. GV nhan xét va chuén hoa kién thirc.

+ GV tong hop cac cau hoi HS sai nhiéu trong bai kiém tra online (thyc hién trudc khi 1én 16p),
chiéu dap an va chira bai.

+ GV giai dap cac thic mic ctia HS trong qué trinh tu hoc truc tuyen Sau do chot kién thirc.

Hinh 4. Hinh dnh thwe nghiém sw pham tai lop 11A2 trwong THPT Pan Phwong
va lop 11A2 truong THPT Ta Quang Biru
- Bude 3: T chire hoat dong trén lop.: Luyén tdp va van dung.
+ Muc tiéu: HS téng két lai kién thurc béng tro choi.
+ Noi dung: HS 6n tap lai kién thirc théng qua tro choi “Bi tim kim cuong”.
+ San pham: HS tra 10i céc cau héi va hoan thanh nhiém vu trong tro choi.
Str dung tng dung CoSpace Edu, dang nhap ma KLH- RCN
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Hinh 5. Hinh dnh thuc nghtem sw pham tai lop 1142 trwo’ng THPT Dan Phuwong
va lop 11A2 trwong THPT Ta Quang Biiu
- Buéc 4: Giao nhiém vu tir hoc tiép theo.
+ Muc tiéu: Giao nhiém vu tu hoc cho HS.
+ Noi dung: HS vé 6n tap lai toan bo kién thic cua bai Mt sé hop chat cua nitrogen Vi
oxygen thé hién bang so d6 tu duy theo nhom.
+ San pham: Hoan thién So do tu duy cta tirng nhdm vé noi dung kién thic Bai 6.
+ T6 chuc thuc hién.
GV yéu cau HS hoat dong nhom lap so dd tu duy ndi dung kién thirc bai 6, HS bao céo vao
tiét hoc tiép theo.
* Giai doan 3: Panh gia
> Muc dich: Panh gia tac dong caa ang dung AR trong day hoc chii dé nitrogen-sulfur vé phat
trién NLTH.
> Ngi dung: GV danh gia NLTH cua HS théng qua phiéu danh gia theo tiéu chi dua trén cac
co so: Vo tu hoc cua HS, két qua bai 1am kiém tra online sau tiét hoc truc tuyén, phiéu hoc
tap va san pham trinh bay cua cac nhom trén I6p. Két qua ty danh gia NLTH cua HS dua
trén phiéu danh gia theo tiéu chi.

2.4. Két qua thwc nghiém sw pham

2.4.1. Poi twgng thye nghiém

- bia ban thyc nghiém su pham (TNSP): Tién hanh thuc nghiém su pham trong ndm hoc
2023 - 2024 dbi véi GV va HS Truong THPT Pan Phuong (huyén Pan Phuong, Ha Noi) va
THPT Ta Quang Buru (Quan Hai Ba Trung, Ha Noi). M&i truong chon 1 16p dbi chimg va 1 16p
thuc nghiém (2 16p nay co su twong duong ve ti 1 HS gioi, kha va trung binh).

- D01 tuong TNSP: HS 16p 11, lya chon cdp 16p thue nghiém (TN) va dbi ching (PC) twong
duong vé: sb lugng HS; chét luong hoc tap, mirc d§ nhan thirc va NLTH. Thyc hién theo 2 phuong
phap khac nhau cung m¢t bai day: Lop PC, GV day theo phuong phap thuong sur dung, Lép TN
st dung AR trong day hoc tai 16p va tu hoc & nha.

- Tai Truong THPT Pan Phuong, chiing t6i lya chon 16p 11A2 ( 51 HS) lam 16p TN va 16p
11A1 (49 HS) 1am 16p BC.

- Tai Truong THPT Ta Quang Buru, chung t6i lya chon 16p 11A2 (34 HS) lam 16p TN va 16p
11A1 (36 HS) lam 16p BC.

2.4.2. Két qua va xir li két qua thue nghiém

Danh gia qua bai kiém tra sau tiét day Bai Mét sé hop chat cua nitrogen véi oxygen thu duoc

két qua nhu sau:

Bdng 2. Bdng phan logi két qud hec tdp cia HS (%) qua bai kiém tra
0 iy | Yegkem | T [ e
Pan TN 0.00 25.50 49.02 25.48
Phuong bC 8.16 55.10 28.57 8.17
Ta Quang TN 2.94 14.70 50.01 32.35
Buu bC 2.78 44.44 44.45 8.33
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Hinh 7. Biéu do két qud xép loai hoc tip
tai lop TN va DC tai Truong THPT
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Hinh 9. Biéu db dwong liy tich diém bai
kieém tra lop TN va DC tai Truwong THCS
va THPT Ta Quang Biru

Tir d6 ta c6 cac tham sé dic trung ctia bai kiém tra nhu ¢ Bang 3.

Bdng 3. Tong hep cac tham sé dic trung ciia bai kiém tra

THPT Pan Phuong THPT Ta Quang Biru
Trwong
TN bC TN DC
Mode 7 8 7
Trung vi 7 8 7
biém TB 7.35 6.2 7.84 6.82
Do léch chuan (S) 1.39 1.49 1.29 1.39
T - test doc lap (p) 1.78.10° 1.58.10°
Gié tri muc d¢ anh huong (ES) 0.77 0.73

Tir két qua phan loai diém bai kiém tra cho thay diém TB I6p TN cao hon 16p BC, d6 léch
chuén nhé hon, giatri p < 0,05 ching to két qua I6p TN cao hon so véi 16p DC va su khac biét 1a
c6 ¥ nghia thong ké.

Puong lity tich ciia I6p TN nam bén phai, phia dudi I6p BC cho thay két qua bai kiém tra
sau tac dong cua I6p TN cao hon so véi 16p DC.

Ddnh gia NLTH cua HS
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Sau day TN chdng tdi phat phiéu danh gid NLTH cho HS tu danh gia va GV danh gia. Diém
cuia tirng HS trong mai tiéu chi la trung binh cong HS tu danh gia va GV danh gia. Két qua cu thé
duogc trinh bay ¢ Bang 4.

Bdng 4. Két qud tong hop ddnh gia NLTH

Lép thue nghiém Lép dbi chirng
Cf,fits'gu $6 HS dgt didm | I’gl’j'cﬁf $6 HS dat didm | ") I’;’J”Cﬁf
2 3 1 2 3
1 31 45 2.42 55 28 2 1.38
2 11 24 50 2.46 47 35 3 1.48
3 11 26 48 2.44 61 21 3 1.32
4 14 19 52 2.45 59 21 5 1.36
5 7 19 52 2.45 59 21 5 1.36
6 12 29 44 2.38 48 27 10 1.55
7 15 26 44 2.34 55 19 11 1.48
8 19 59 2.61 64 17 4 1.29
9 22 54 2.53 65 10 10 1.35
10 15 19 51 2.42 70 5 10 1.29
Diém TB danh gia NLTH 245 Diém TB dénh gia NLTH 138
cua 16p TN cua lop BC
Do léch chuén cua 16p TN 0.76 Déqléclrl chuén 0.89
cua lop BC
Phép kiém chtng t-test doc lap p = 1,19602.10°
Muc d6 anh huéng ES =0.70

Qua Bang 4 ta thiy ring tit ca cac TC cua NLTH déu c6 sy ting 1én gitta trudc khi day TN
str dung AR so véi sau khi day TN theo huéng nghién ciru cua dé tai, dac biét gitra cac lan sé
lwong NL dat muc 1 giam déng ké thay vao d6 1a su ting manh caa muc 2. Sau tac dong khi day
TN suir dung AR céc tiéu chi NLTH tang hon so véi trude tac dong. Mat khac cac gia tri do léch
chuan déu nho va giam dan, gia tri t- test (p) nho hon 5%, gia tri ES trung binh (0,70), diéu nay
chang t6 HS da c6 sy phat trién NLTH; diém trung binh cac tiéu chi ting khong phai do ngau
nhién ma do tac dong mang lai.

Ngoai ra, dé c6 thé dua ra két luan nang luc tu hoc cua hoc sinh 16p TN cao hon 16p DC khi
sir dung AR, chung t6i d3 tién hanh cac nghién ciru danh gia mot cach khoa hoc nhu:

- Két qua hoc tap: So sanh diém s6, két qua cac bai kiém tra, bai thi giira cac 1op.

- Khao sat y kién hoc sinh: Thu thap y kién cua hoc sinh vé viéc str dung AR, mirc d6 hai
long, su thay ddi trong cach hoc tap va thai do hoc tap.

- Quan sét qua trinh hoc tap: Quan sat tryc tiép qua trinh hoc tap cua hoc sinh dé dénh gia
su chu dong, tich cuc va kha nang giai quyét van dé.

- Phan tich san pham hoc tap: Danh gia cac san pham hoc tap cua hoc sinh nhu bai béo céo,
bai thuyét trinh, dy an d& xem mirc d6 sang tao, kha nang van dung kién thuc.

184



Sir dung cdng nghé thuc té do tang cwong trong day hoc héa hoc nham phat trién ndng luc tw hoc...

Viéc so sanh diém s6 va két qua bai kiém tra giita nhém hoc sinh sir dung AR va nhém ddi
ching la mot trong nhitng phuong phép quan trong dé danh gia hidu qua cua cong nghé nay trong
viéc phat’ trién ning luc tu hoc. Tuy nhién, két qua danh gia chi nén dugc xem xét mot cach tong
hop va két hop voi cac phuong phap dénh gia khac nhu phong van, quan sét, va nhat ki hoc tap.
Diéu nay gilp chdng ta co céi nhin toan dién hon vé qua trinh hoc tap va nhiing yéu to tac dong
dén hiéu qua cua AR. Bén canh d6, viéc phan tich sau hon céac yeu t6 nhu dic diém cua hoc sinh,
ndi dung bai hoc, va cach thiét ké bai giang ciing 1a can thiét dé dua ra nhitng két luan khoa hoc
va khach quan vé vai trd cua AR trong viéc nang cao chat luong day va hoc.

Nhu vay thong qua két qua dénh gia bai kiém tra va danh gia NLTH cho thay khi st dung
AR da gop phan phat trién NLTH va nang cao chat luong day hoc & truong pho thong. Didu nay
cho thdy tinh hiéu qua va kha thi cua dé tai da nghién ctu.

Ngoai ra tai I6p BC, GV day hoc theo phuong phap truyén thong, cac hoc liéu chu yéu la
hinh anh tinh, video, HS chii dong tim kién théng tin theo huéng dan va mét chiéu tir GV. Viéc
phét trién cac ki ning thé ki 21 tai 16p DC khong duoc phat huy vi GV chi tap trung vao viéc
truyén dat kién thuc. Tréi lai, tai l6p TN, HS duoc sir dung céc hoc liéu AR tao ra cac mo hinh
3D sbng dong, tuong tac truc tiép voi dbi trong hoc tap. Hoc sinh c6 thé xoay, phong to, thu nho,
quan sat tir nhidu goc do, tao ra trai nghiém hoc tap truc quan va sinh dong hon. Diéu nay kich
thich sy to mo, tang cuong su tap trung va kha nang ghi nhéd cua hoc sinh. Tu do, HS tra thanh
ngudi chi dong xay dung kién thirc ciia minh. Céc tiét hoc sir dung AR s& gilp HS phét trién cac
k§ nang can thiét cho thé ky 21 nhu: tu duy sang tao, giai quyét van d&, 1am viéc nhom, giao tiép,
su dung cong nghé.

3. Kétluan

Viéc &p dung cong nghé thyc té tang cuong (AR) trong day hoc hda hoc chii d& Nitrogen -
Sulfur di mang lai nhitng két qua tich cuc, khang dinh tinh hiéu qua va kha thi ciia phwong phap
nay trong viéc phat trién nang luc tw hoc (NLTH) cho hoc sinh. Két qua ty danh gia NLTH cua
hoc sinh ciing cho thay su cai thién déang ké & 16p TN. Hoc sinh Iép TN thé hién sy tién bo vuot
bac trong viéc xac dinh muc dich hoc tap, 1ap ké hoach tu hoc, tim kiém va st dung tai liéu, ciing
nhu kha niang d4nh gia va diéu chinh qua trinh hoc tap. Cac tiéu chi danh gia NLTH déu c6 su gia
tang dang ke, dac biét 1a & mirc do cao, khang dinh rang AR da thuc ddy manh mé kha nang tu
hoc cua hoc sinh. Két qua thue nghiém cho thay viéc sir dung AR trong day hoc d tao ra tac dong
tich cuc rd rét. Nhiing két qua nay chirng minh tinh kha thi va hiéu qua cua viéc ing dung cong
nghé AR trong day hoc hda hoc, mé ra nhitng trién vong méi cho viéc d6i méi phuong phap giang
day, hudng t6i viéc phét trién toan dién cac ning luc can thiét cho hoc sinh trong thoi dai cong
nghé sb. Viéc tich hgp AR vao giang day khong chi gitp hoc sinh tiép can kién thirc mot céch
truc quan va sinh dong hon, ma con khuyen khich su cha dong, séng tao va tinh than tu hoc cua
hoc sinh, gép phan nang cao chét lugng gi4o duc toan dién.

Nhu vay, nghién ctiu khdng chi gidi thigu cac mé phong AR chu dé Nitrogen - Sulfur trong
day hoc héa hoc ma con di sau phan tich va danh gia, tir d6 dé xuat mot hé thong cac tiéu chi cu
thé dé do luong su phét trién ning luc tw hoc caa hoc sinh khi sir dung AR. Diéu nay khdng chi
cung cap mot cong cu hitu ich cho viéc danh gia hidu qua cua viéc day va hoc bang AR ma con
mé ra hudng di méi cho cac nghién ciu vé (ing dung cong nghe trong gido dyc. Bang cach két
hop céc yéu td Ii thuyét va thuc tién, bai bao da gop phan lam giau thém nén tang Ii luan vé viéc
g dung AR trong gi4o duc, dong thoi cung cap nhiing goi ¥ thuc tién quy bau cho giéo vién.

Loi cam on. Nghién ciru nay dugc tai trg boi Quy Phat trién Khoa hoc va Cong nghé Quéc gia
(NAFOSTED) trong dé tai ma s6 503.01-2023.13.
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