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UNG DUNG CONG NGHE THUC TE AO TANG CUONG (AR)
TRONG DAY HQC PHAN HOA VO CO LOP 10
NHAM PHAT TRIEN NANG LUC TU HQC CUA HQC SINH

Nguyén Mau e, Pham Tién Hiru, Tran Thi Tuoi, Lé Diang Bao Khanh,
Ngb Gia Khanh va Vit Hai Hudng
Khoa Hoa hoc, Truong Dai hoc Su pham Ha Ngi

Tém tit. Phat trién ning luc tu hoc (NLTH) cho hoc sinh 1a mot trong nhitng muc tiéu chinh
cta gido duc hién dai. Viéc s dung AR trong day hoc cho phép tao ra mot moi truong tuong
tac ao thong qua mo hinh 3D, gitip hoc sinh co thé tham gia vao qua trinh hoc mot cach song
ddng, hap dan hon, tir 46 phat trién NLTH ciia hoc sinh mét cach tich cuc. Trong pham vi dé
tai nay nhom nghién ctru tap trung vao viée thiét ké cac ké hoach day hoc c6 tng dung AR
cu thé 1a phin H6a hoc V6 co 16p 10 nham phat trién NLTH cho hoc sinh. Nghién ctru da
thuc nghiém trén 74 hoc sinh dé do luong két qua trude tac dong va sau tac dong. Két qua
thyc nghiém su pham cho théy, gia tri ES = 1,06, gia tri T-Test p = 1,16.10°° ching to tac
dong da c6 anh huong 16n dén nhan thtc va nang lyc ty hoc cta hoc sinh. Két qua thuc
nghiém su pham cho thay tinh hiéu qua va kha thi cua viéc tng dung cong nghé thuc té tang
cuong nham phat trién NLTH cho hoc sinh trong day hoc héa hoc.

Tir khéa: cong nghé thuc té a0 tang cudng (AR), ning luc tir hoc, day hoc hoa hoc, Hoa hoc 10.

1. Mé dau

Trong thoi dai ki nguyén s6 hién nay, viéc ap dung cong nghé vao gido duc khong chi la su
can thiét ma con 1a mot xu hudng khong thé phii nhan. N6i bat trong sb d6 1a cong nghé thuc té
40 tang cudng (AR) voi nhiéu tinh ning wu viét da ching to dwoc strc manh cua minh khi tng
dung rong rai trong gido duc dé gitp phat trién NLTH cho hoc sinh.

Trong méi truong gido duc, NLTH gitip hoc sinh tré nén doc 1ap va co kha nang hoc tap sudt doi.
No cung gitip hoc sinh phat trién cac ki ning can thlet dé giai quyét Van dé, tim kiém thong tin,
danh gia thong tin va ap dung kién thirc vao thuc té. Vay nén phat trién NLTH cho hoc sinh 1a
mot trong nhitng muc tiéu gido duc chinh cua nhiéu qubc gia trén thé gisi trong d6 c6 ca
Viét Nam [1].

Tuy nhién, phat trién NLTH cho hoc sinh con gip nhiéu kho khan, dic biét 1a ddi voi mon
Hoéa hoc - mdt mén Khoa hoc Ty nhién co ban va co su gén b6 chat ché gitra li thuyét voi thuc
nghiém. Néu hoc sinh khong c¢6 hing thu hoc mén Hoa hoc thi s& cam thdy né rat kho khan va
nham chan vi tinh triru twong cua n6. Chinh vi d6 ma lam hoc sinh cling ngai tim hiéu, tu hoc.
Vay nén viéc ap dung cong ngh¢ thong tin lam cho hoa hoc tro nén gan gl va sinh dong dang la
diéu rat cAp bach dé nang cao sy hirng thu, tich cuc trong viéc tim hiéu va tu hoc ctia hoc sinh déi
v61 m6n Hoéa hoc.
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Trong bbi canh iy, AR xuat hi¢n da giai quyét phan nao khé khan vi nhiing vu diém vuot
troi ctia nd. AR bo sung nhiing chi tiét vao thé gioi thuc dé tang cuong su trai nghiém cua hoc sinh.
Mobi trudng 4o 3D sé thuc day hoc sinh hoc Hoéa hoc mét cach trye quan va sinh dong hon, AR su
dung cac tinh ning twong tac voi mot ddi twong bang cach phong to va thu nho, xoay déi tuong
va lap trinh ddi twong dé tién hanh thi nghiém theo quy trinh ¢6 san,... nho d6 AR dang duoc tmg
dung rong rii trong doi séng [2, 3]. Trong gido duc, AR thudng duoc ing dung trong qué trinh
day hoc nham gitp hoc sinh kham pha kién thirc, ting cuong tri tudng tugng khong gian, gia ting
su tap trung va nang cao NLTH cua hoc sinh d6i v6i mén hoc [4-7]. Trong day hoc héa hoc AR
c¢6 nhiéu tng dung ddi véi viée tao mdi trudng hoc tap thii vi. Tuy nhién hién nay AR lai chua
thyc sy pho bién.

Nhu vay viéc nghién ciru tmg dung AR trong day hoc héa hoc 1a diéu rat can thiét. O day
nhom nghién ctru di thiét ké cac bai giang c¢6 sir dung AR tir d6 gitip hoc sinh ¢6 méi truong hoc
tap tha vi, tang cudng hung thi trong hoc tap va phat trlen NLTH cho hoc sinh. Bay chinh 1a cac
cin cr can thiét & dé xuét cac bién phap nham phat trién phdm chét va nang luc cua hoc sinh,
dap tng chuong trinh gido duc phd théng moi.

2. Noi dung nghién ciru
2.1. Cong nghé thuc té a0 ting cwdng trong gido duc

Thuec té 4o tang cuong tén tiéng Anh Ia “Augmented Reality” viét tit 1a AR Ia hinh thuc két
hop giita thé gioi thuc va noi dung ao thng qua thiét bi dién tir. Viéc sir dung AR trong day hoc
hoan toan la mot cudc cach mang trong linh vuc giao duc, AR giup thay ddi hoan toan cach hoc
tap truyén thong va dua dén mét trai nghiém hoc tap mai me va day cam hing.

AR cho phép chiing ta cd thé nhin thay méi trudng thé gidi a0 qua nhiéu goc do véi mie do
chan that cao nhat. AR c6 thé dinh nghia bai hé thong két hop gitra ba tinh ning co ban nhu:
Su két hop gitra thé gisi thuc va 4o, twong tac trong thoi gian thuc va ding ki 3D chinh x4c cua
cac vat thé 4o va thuc.

Véi mot cdng nghé dot pha va tién tién nhu vay hira hen s& mang dén cho hoc sinh mot thé
gidi 4o day twong tac va truyén cam hang, gidp cai thién dang ké su tap trung va hiéu qua trong
hoc tap. Nam 2013, Di Serio, Ibafiez and Kloos da thuc hién mot nghién ciru so sanh va ho nhan
thdy rang murc d6 tap trung va hai long cua hoc sinh trong méi truong hoc tap ¢é tng dung thuc
té 4o tang cudng cao hon so véi bai hoc sir dung slide [8]. AR ciing 1a mot cdng cu manh mé gitip
hoc sinh tao nén sy to mo va kich thich, khoi goi su séng tao va kha ning tu duy phan bién, dong
thoi cai thién ki nang hoc tap va ki nang thuc tién.

AR hoat dong dya trén qua trinh gém hai budc chinh. Buéc mot 1a xac dinh trang thai hién
tai cua thé gioi vat Ii va thé giéi ao. Budc hai 12 hién thi thé gioi ao da dang ki vai thé gigi thuc,
khién nguai trai nghiém cam thay thé gisi a0 1a mot phan cua thé gisi vat Ii va tro lai budc mat.

Do 1a voi gido duc ndi chung, con véi mon Hoa hoc ndi riéng thi tng dung AR & mét cong
cu méi day tiém nang dé gidp hoc sinh nang cao NLTH va hiéu sau hon vé cac khai niém héa
hoc. Cu thé, AR cung cip cho hoc sinh mét trai nghiém hoc tap héa hoc tuyét voi, gidp gido vién
tao ra nhirng bai giang hoa hoc da dang va phong phua hon.

2.2. Nang luc tw hoc

2.2.1. Khai niém néng lyuc tu hoc

Nguyén Canh Toan d4 dua ra khai niém vé nang luc tu hoc [2]: “Nang luc tu hoc dugc hiéu
la mot thudc tinh ki ning rat phic hop. N6 bao gom ki ning va ki xao can gan b6 véi dong co va
thoi quen tuong tng, lam cho nguoi hoc ¢ thé dap tmg duoc nhirng yéu cau ma cong viéc dat ra”.
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Nhu vay, theo tac gia, NLTH bao ham ca céch hoc, ki nang hoc va noi dung hoc. Bén canh do,
d4 c6 rat nhiéu céc bai nghién ciu vé NLTH. Nhin chung, cac tac gia déu théng nhat rang NLTH
Iakhanangcuankncanhandetuchu doc 1ap va dat hieu qua trong qua trinh hoc hoi, kham pha
va giai quyét van de. bay la mot ki nang quan trong va can thiét trong cudc song va su nghiép,
gilp ca nhan cd thé tiép tuc hoc hoi, phét trién va hoan thién cac ki nang va kién thirc cia minh
ma khong phu thudc vao nguoi khac.
Trong nghién ctu ctia minh, chiing t6i cling phan tich nang luc ty hoc dua trén dinh nghia
nay va dinh nghia ning luc tu hoc nhu sau: Ning luc tu hoc dwoc hiéu 12 sy tich hop kha ning
thuc hién céc hoat dong tu hoc (lap duoc ké hoach tu hoc mét cach khoa hoc, thuc hién c6 hiéu
qua ké hoach tu hoc da 1ap, tu danh gia két qua dat dugc va diéu chinh qua trinh tu hoc ¢6 su hd
trg cia GV) nham giai quyét nhitng nhiém vu hoc tap xac dinh.
2.2.2. Xay dwng b cong cu danh gia nang luc tw hoc
Panh gia NLTH 12 mot phan quan trong ciia qué trinh hoc tap, gilp hoc sinh dénh gia duoc
kha ning ctia minh dé dinh hudng hoc tap va phét trién NLTH.
Dua trén co sé nghién ctru cua cac tac gia Fisher, King va Tague, Maertz va ddng nghiép [9]
vé NLTH cho hoc sinh ching tdi nghién ctru va xac dinh mét sb tiéu chi va mirc d6 danh gia
NLTH cua hoc sinh théng qua AR gdm 8 tiéu chi duoc trinh bay trong Bang 1.
Bing 1. Bing mé ti cdc tiéu chi va mikc dp ddinh gid phdt trién ning luc tw hoc

. o . Mikc do danh gid nang lue tu hoc hoa hoc
Thanh to | Cac tiéu chi
Mirc dp 1 (1) Mirc do 2 (2) Mirc dj 3 (3)
Xac dinh | 1. Xac dinh | Chua xac dinh duoc | Chi ra dugc mot | Chi ra duoc dﬁy du
duwoc muc | dugc muc ti€u | yéu cdu can dat va phén cac yéu cu | cac yéu ciu cén
tiéu va ké | can TH. muc tiéu can TH. can dat, xac dinh | dat, xac dinh duoc
hoach tu duoc muc tiéu | muc tiéu cu thé, rd
hoc nhung chung | rang.
chung, chua 10
rang.
2. THtheosan | Chua xac dinh dugc | Xac dinh  duge | Xac  dinh  duoc
phim AR di | cach thicc TH theo | cach thirc TH theo | cach thitc TH theo
dugc  cung | san phdm AR di | san phdm AR duoc | san phim AR dugc
cap. dugc cung cap. cung cip nhung | cung cdp va phu
chua phu hop nhét | hop nhat voi noi
v6i ndi dung TH. dung TH.
3. Du kién | Chua x4c dinh dugc | Xac dinh chua thue | Xac dinh duge thoi
duoc thoi gian | thoi gian chua du | sy hop li, chinh xac | gian mdt cach hop
va két qua dat | kién dugc két qua | thoi gian va dukién | 1i, chinh xac va dy
duoc. cua hoat dong TH. duoc két qua cua kién duoc két qua
hoat dong TH. cua hoat dong TH.
Phuong 4. Thu thap, | Chua chu dong tim | Cha  dong  tim | Tich cyc tim kiém
phip  tw | timkiém dugc | kiém, thu thap thong | kiém, thu thap | théng tin va thu
hoc ngudn thong | tin, chi s dung | théng tin trén céac | thap theo cac kénh
tin. nhitng thong tin di | kénh khac nhau, | khdc nhau, biét
dugc GV cung cép | nhung chua biét | cach chon loc, sip
san dé hoc tap. cach chon loc, sép xép cac thong tin
xép cac thong tin | 40 theo timg ndi
do theo tung ndi | dung.
dung.
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5. Phan tich, | Poc hiéu thong tin | Poc hiéu thong tin, | Poc hiéu thong tin,
xr li ngudn | nhung chua biét | biét phan tich, xtr 1i | biét phan tich, xu 1i
théng tin. phan tich, x& i | nguon théng tin | ngudn thong tin va
ngudn thong tin dé | nhung chua biét | biét dua ra két luan
dua ra két luan. hodc dua ra két | chinh xac.
ludan chua chinh
Xac.
6. Van dung | Chua biét hoic di | Biét ghi chép lai | Biét ghi chép va
cac kién thtrc, | biét ghi chép lai | nhing kién thuc, | van dung  kién
kinang dé giai | nhitng  kién thirc | biét giai thich va | thuc, ki ning dé
quyét cac | nhung chua biét giai | trinh bay két qua | giai thich va trinh

nhiém vu hoc
tap.

thich va trinh bay két
qua hoc tap mot cach
0 rang, day du.

hoc tap nhung chua
r0 rang, day du.

bay két qua hoc tip
mot cach rd rang,
day du.

thirc, ki nang.

Tw  diéu | 7. Panh gia va | Chi nhan xét két qua | Biét tw nhan xét, | Biét tu nhan xét,
chinh nhan xét két | hoc tdp thong qua | danh  gia  theo | danh gia theo
cich hoc | quahoc tap. | diém bai kiém tra va | chuén kién thirc, ki | chuan kién thic, ki
aé  phu chua biét ty nhén | ning nhung chua | ning va biét danh
hop  voi xét, danh gia theo | biét danh gia theo | giatheo thang danh
nang luc thang danh gia | thang danh gia | gia NLTH mot
bdn thin NLTH va chuan kién | NLTH.

céach rd rang, chinh
Xac.

8. Khac phuc

Chua c6 phuong an

C6 phuong an dicu

C6 phuong an diéu

nhuoc diém diéu chinh cach hoc | chinh va cdc hoc | chinh cich hoc hop
va ty diéu | phu hop. phu  hop nhung | li va rat ra bai hoc
chinh  cach chua rat ra bai hoc | kinh nghiém cho

hoc cua ban
than.

kinh nghiém cho
ban than.

ban than.

2.3. Thiét ké va sir dung c6ng nghé thuc té 40 ting cwong nham phat trién ning luc
tw hoc cho hgc sinh trong day hoc hoé hec lép 10
2.3.1. Nguyén tic thiét ké

Dé viéc ung dung AR trong day hoc hoé hoc duoc hiéu qua, khi thiét ké san pham sir dung
thyc té do tang cuong, ta phai nghién ciu dya trén nhiing If thuyét da dua ra va nhing kién thic
thuc té. Khi thiét ké mot san pham AR can dam bao cac myc tiéu sau: kién thirc, ki nang, thai d6 va
dinh hudng phét trién nang Iyc. Khi thiét ké san phim sir dung AR can dam bao nhiing nguyén tic sau:

- Tinh khoa hoc ‘D‘ '

02 Tinh tuong tac

Pém béo chinh x4c, logic, hé théng
hoa kién thirc duge mo ta.

Thé hién tinh tuong tac hai chiéu
gilta ngudi day va nguoi hoc.

Céac nhiém vu hoc tap lién quan dén
san phdm AR cén phu hgp, vira strc
véi hoc sinh.

03  Tinh su pham

' Tinh tham mi @

Hinh 1. Nguyén tic thiét ké AR trong day hoc

Thiét k& truc quan, sinh déng, cac
d8i trgng can co sy can dai, hai hoa.
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2.3.2. Quy trinh thiét ké
Quy trinh thiét ké san pham AR trong day hoc ho hoc gém 5 buéc chinh [11], dwoc thé hién
trong Hinh 2.

y Jd

Xdac dinh Xay dung Xay dung Thiét ké vé Hiéu chinh
muc tiéu kich ban noi dung mat ki thuat

Hinh 2. Quy trinh thiét ké sin phiam AR trong day hoc héa hoc

Buoc 1: Xac dinh muyc tiéu

Bay 1a budc quan trong nhét trong quy trinh, c6 vai tro dinh huéng céc budc phia sau. Trong
budc ndy, GV can xac dinh rd yéu ciu va muc tiéu can dat caa san pham. Phan tich noi dung, ban
chét cua su vat, hién tuong.

Budc 2: Xay dung kich ban

Dya vao muyc tiéu da dé ra, GV tién hanh Ién kich ban vé noi dung, hinh thirc va cach thirc
t6 chuc hoat dong day hoc co st dung san pham AR, qua d6 GV c6 thé lya chon cong cu thiét ké
phl hop va tim kiém ngudn tai nguyén dé thyuc hién y tuong day hoc cua minh.

Buéc 3: Xay dung noi dung

Trén co so kich ban va cac ngudn tai nguyén tim kiém duoc, GV xay dung noi dung chi tiét
cho san pham AR. Nbi dung bao gom céc loi dan, thong tin, hinh anh, mé hinh, cau hoi, thir tu
Xuét hién,... va cach thiét lap hiéu ang giita cac phan noi dung.

Buréc 4: Thiét ké vé mat ki thuat

GV sir dung cong cu thiét ké da Iya chon, chén cac noi dung di xay dung vao san phim AR,
diéu chinh cac d6i twong trong san pham vé mau séc, kich thudc, bd cuc sap xép, kiéu chir sao
cho hai hoa, dep mat. Sau d6 thiét 1ap higu tmg cho cac ddi twong theo ¥ tuong da dé ra.

Buwoc 5: Hiéu chinh

Kiém tra lai sin pham dé tim nhiing diém chua phu hop trong qua trinh thiét ké vé mat ki
thuat, xay dung néi dung, doi khi I1a y tudng, muc tiéu. Tim céch giai thich, két luan néu phat hién
phan thiéu sot cua san pham.
2.3.3. Thiét ké san pham thuc té a0 ting cwong bang ng dung CoSpaces Edu

CoSpaces Edu la mot ung dung dd hoa 3D danh cho gi4o duc, chay trén céc trinh duyét web,
hé diéu hanh iOS, Android, Windows. Ung dung CoSpaces Edu cho phép nguoi dung thiét ké va
trai nghiém néi dung véi nhiéu ché d6 khac nhau nhu con quay hdi chuyén, thuc té 40, thuc té 40
tdng cuong.

Ung dung nay duoc phat trién riéng cho gido duc nén rat pht hop véi GV, hoc sinh. CoSpaces
Edu khong yéu cau ngudi dung 6 ki nang 1ap trinh, thiét ké cao. Viéc sang tao noi dung trén
CoSpaces Edu tro nén dé dang hon véi 1ap trinh kéo tha va hé thong thu vién 3D nhiéu chu dé,
thich hop véi cac mon hoc khac nhau. Viéc trai nghiém AR qua (tng dung CoSpaces Edu c6 thé
thuc hién d& dang véi mot dién thoai théng minh c6 két ndi internet va cai dit ung dung. Dé trai
nghiém day du tinh nang cua tng dung, nguoi ding can mua ban quyén hoic nhap ma dung thir.
Sau khi xem xét cac tinh ning, thao tac str dung cua tng dung CoSpaces Edu, ching toi quyét
dinh Iya chon ung dung CoSpaces Edu dé thiét ké cac san pham AR [12].
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Chung toi nghién ciru ing dung AR vao thiét ké cac tro choi,... tng dung trong day hoc
hoa hoc, nhdm nghién ctru da thiét ké cac san pham dugc trinh bay trong Bang 2.
Bdng 2. Danh séach c4c san phim AR da thiét ké

Stt Tén san phim Tén chi dé (Hoa hoc) Link san phim
1 | Giai ctru gau con. Hydrogen halide https://edu.cospaces.io/ YKA-ZAX
va hydrohalic acid.

2 | Khéi hop 3D Hydrogen halide https://edu.cospaces.io/NLR-YAA
(MERGE CUBE). | va hydrohalic acid.

3 | Bang tuan hoan cac | Bang tudn hoan céac https://edu.cospaces.io/ Y TQ-BVM
nguyén t6 ho hoc nguyén t6 hoa hoc.

4 | Ung dung cua kim | Nguyén t6 nhom https://edu.cospaces.io/VGX-MJIV
loai  kiém  va | |A va Halogen.
halogen

Lives: 3°

Hinh 3. Mgt sé hinh dnh irng dung da thiét ké
~ Trong bai tom tit ndy, ching toi lay vi du minh hoa (ing dung AR véi chu dé AR “Giai ciu

gau con” vao hoat dong luyén tap trong bai hydrogen halide va hydrohalic acid nhu sau:

- Muc tiéu: Cung cb cac kién thuce da hoc vé hydrogen halide va hydrohalic acid.

- Ngi dung: Hoc sinh tham gia trd choi “Giai ctu gau con” sir dung AR trén tng dung
Cospace Edu.

- San pham: Ban chuan hda kién thirc vé bai.

- T6 chue thyec hién: T6 chire luyén tap bang tro choi “Giai ciru gdu con”.

- GV chiéu ma QR dé mdi hoc sinh luyén tap bai hoc trén ing dung Cospaces Edu duéi dang AR.

- V& y tuong thiét ké: Trong khu ring ¢6 nhiéu con vat, chi c6 80% sé con vat mang mat thu
la nhitng tir khoa @€ giai ciru gau con. Tuy nhién dé biéj[ con vat nao mang mat thu thi hoc sinh
phai gidi dugc cac cau hoi ma con vat dua ra. Hoc sinh can trd 1oi dung toi thieu 80% cau hai lién
quan dén phan hydrogen halide va hydrohalic acid. Bén canh do, nguoi choi sé can van dung kha
nang quan sat va nhay bén, su tuong tac dé tim Kiém noi giai cuu gau con.

- V& tién trinh:
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Thure hién nhiém vu

Chuyén giao nhiém vu hoc tap va bio cio két qua

GV chia 16p thanh 5 nhém, mdi nhém gém Hoc sinh léy dién thoai va bat dau truy cap
7 hoc sinh3 chg phép hoc sinh sir dung dién | vao mang (1 dién thoai/nhom/7 hoc sinh).
thoai va két ndi mang.

GV chiéu 1én bang mi QR code tham gia | Hoc sinh m& phan mém CoSpace Edu va truy
trd choi, phd bién ludt choi va phan | cdp vao game, trd choi bt ddu khi c6 hiéu
thuong: nhom hoan thanh nhanh nhét s& | 1énh ciia GV.

duogc thuong diém vao bai kiém tra 15°.

12520 %+

EBseaces@ (@ mun

Gallery
© sremecosng

GV quan sat cac nhom hoc sinh trai | Hoc sinh trai nghiém phan mém theo nhém,
nghiém tro choi AR, ho tro néu hoc sinh | cung nhau gidi dap céc cau hoi/bai tap Hoa
gap kho khan. hoc trong tro choi AR “Giai ctru gau con”.

GV chuc mung nhom théng cudc, yéu cu | Hoc sinh cit dién thoai, tra 101 cau hoi trong
hoc sinh cét dién thoai, sau d6 yéu cau hoc | tro choi va ghi chép lai vao vé.

sinh quan sat 1én bang dé cung chita bai
(goi hoc sinh tra 101 cau hoi), sau d6 GV
chuan hoa kién thirc.

Luat choi
Nou o

D diém nao sau ddy 13 dic diém chung cda nhom halogen:

1 U gid & MOt nol nbo 86 trong khu

correct: O correct: 0
Hinh 4. Mt s6 hinh dnh tiv cdc sin phim AR trd choi “giai ciru giu con”
Viéc thiét ké bai day c6 st dung AR trong phan luyén tap bai hydrogen halide va hydrohalic
acid da gitp tang cuong hiéu qua hoc tap va thl vi hon trong qua trinh hoc. Do AR gilp bai hoc
tro nén hap dan, mang dén trai nghiém hoc tap mai me thay vi viéc doc sach va lam dé, tir do gitip
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viéc tu hoc higu qua hon. Bén canh d6 AR c6 thé tuong tac véi ngudi hoc bang céch sir dung thi
giac va cam nhan nén lam cho ngudi hoc bi thu hit va tap trung. Diéu nay giup ngudi hoc dé dang
hinh dung va hiéu céc khéi niém kho hiéu vé hydrogen halide va hydrohalic acid cho du 1a dang
tu hoc nhung khong bi nham chén.

2.4. Thwc nghiém sw pham

2.4.1. Pia ban, d6i twong, ndi dung thuc nghiém sw pham

Chung t6i da thyc hién thyc nghiém su pham (TNSP) tai Truong THPT Ta Quang Buu &
quan Hai Ba Trung, thianh phd Ha Noi, tir thang 3 dén thang 4 nim 2023 nham danh gi4 tinh kha
thi va hiéu qua cia viéc sir dung AR dé phat trién NLTH cua hoc sinh trong qua trinh hoc noi
dung Hod Vo co 16p 10. Nhém nghién ciru da chon 37 hoc sinh I6p L0A2 va 37 hoc sinh 16p 10A3
¢6 trinh do hoc tap tuong dwong nhau lam ddi twong cho TNSP va sir dung céc tiéu chi di duoc
dé ra dé thu thap két qua thuc nghiém.

2.4.2. Két qua thuc nghiém sw pham

* Két qud dinh tinh

Mot sé ¥ kién phan hai cia hoc sinh

Sau khi ap dung AR trong giang day mdn Hoa hoc V6 co 16p 10, cac hoc sinh nhom thuc
nghiém da dugc hoi y kién phan hoi vé trai nghiém cia ho. Muc dich cuia viée nay 1a dé tim hiéu
mong mudn va suy nghi cta hoc sinh vé viéc sir dung AR dé phat trién nang luc tu hoc trong hoc
tap cua cac em.

Két qua cho thay c6 66/74 (89,58%) hoc sinh mong mudn thay ¢ tiép tuc tng dung AR day
hoc Hoa hoc. Cac em hoc sinh giai thich ring tiét hoc ¢ tng dung AR thi vi hon tiét hoc binh
thudng, cac em cam thay vui vé va hiéu bai nhanh hon.

Bén canh d6, cac hoc sinh nhém thuc nghiém (TN) con dua ra nhitng y kién dudi goc do
ngudi hoc dé viéc tng dung AR nham phaét trién NLTH cho hoc sinh trong day hoc hoé hoc duoc
hiéu qua hon. Cac em hoc sinh dura ra nhiéu luu ¥ khac nhau. Trong d6, c6 mot sé y kién dugc dé
cap nhiéu nhu: can dam bao diéu kién két ndi internet; cac thao tac ki thuat khi trai nghiém san
pham can c6 do phuc tap vira phai; cac san pham AR phai duoc thiét ké sinh dong, truc quan dé
gay hirng thi cho hoc sinh; GV can thiét ké cac nhiém vu hoc tap cu thé ciing véi cac hudng dan
rd rang, c6 bién phap quan Ii thoi gian phi hop; GV can té chirc hoat dong day hoc trong d6 hoc
sinh str dung AR mot cach tich cuc va hiéu qua.

Hinh 5. Hoc sinh nhom thwc nghiém tham gia hoat dong hoc tap co wng dung AR
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* Két qud dinh lwong

Chung t6i da tién hanh thyc nghiém su pham véi chi d& day hoc Hydrogen halide va
Hydrohalic acid cé tng dung AR trong chuong trinh mén Hoéa hoc THPT véi hoc sinh cua
Truong THPT Ta Quang Buu (cu thé 14 hai 16p: 10A2 va 10A3) nam hoc 2022 - 2023. Ching toi
da xay dung ké hoach bai day va tién hanh trién khai hoat dong, danh gia san pham cta cac nhém
hoc sinh trude tac dong va sau tac dong. Sau khi thuc hién xong chu dé ching toi phat phiéu danh
gia tiéu chi NLTH cho hoc sinh ty danh gia. Cac bang kiém duoc Cham diém theo thang diém
nguyén cho tirng tiéu chi. Két qua diém trung binh dat dwoc cua mdi tiéu chi cua hoc sinh duoc
trinh bay & Bang 3.

Bing 3. Bing tong hop két qud ddinh ddinh gid ning luc tw hoc ciia hoc sinh

lop thuc nghi¢m sw pham
Cac Trudéc tac dong (TTD) Sau tac dong (STD)
tiéu chi . . - : - -
s& So SV dat diem Diem TB So SV dat diem Diem TB
1 2 3 tiéu chi 1 2 3 tiéu chi
1 48 21 5 1,42 9 55 10 2,01
2 42 27 5 15 3 57 14 2,15
3 47 23 4 1,42 5 59 10 2,07
4 48 22 4 1,41 3 61 10 2,09
5 51 17 6 1,39 5 59 10 2,07
6 49 23 2 1,36 4 57 13 2,12
7 49 20 5 1,41 4 65 5 2,01
8 46 21 7 1,47 4 61 9 2,07
Piém TB NLTH ctia 16p TTD 142 | biemTB IS\ITLSH cua 16p 2,07
P Iéch chuén ciia 16p TTD 061 | Boléch CSh;gn cua l6p 0,44
Phép kiém chiig T-Test phu thudc p = 1,16.10°
Muc d6 anh hudéng ES = 1,06

Két qua tir Bang 3 ta thay, diém trung binh NLTH cua hoc sinh 16p STD cao hon hoc sinh
I6p TTD ¢ tat ca 08 ti€u chi. Dieu d6 chung to rang viéc ung dung AR trong day hoc da c6 anh
huéng tich cuce dén viéc gilp hoc sinh phat trien NLTH.

TC1 TCS

m TH1 mTN2

Hinh 6. Biéu do ddnh gid néing luc tw hoc
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Theo biéu db su tién b trong viéc danh gia NLTH cua hoc sinh (Hinh 6) cho thiy ting tiéu
chi cua NLTH ma chung ti danh gia trong qué trinh ren luyén cua hoc sinh 16p STD déu cao hon
so vai I6p TTPD, didu d6 cho thiy viéc ung dung AR c6 tac dong tich cuc téi viéc tu hoc va phat
trién ning lyc cia HS.

Muc do anh hudong (ES) 16n (1,06). Tir gia tri ES, tra bang Cohen [10] cho thay viéc day hoc
co st dung AR c0 anh hudng dén viéc phét trién NLTH cho hoc sinh. Gié tri p luén nho hon 0, 05
cho thay su chénh léch diém trung binh cac NLTH cho hoc sinh cua 16p TTP va STD sau khi to
chue day hoc chu dé Hydrogen halide va Hydrohalic acid Hoé hoc 10 - CT 2018 la khong c6 kha
ning xay ra ngau nhién. Chimng to viéc tac dong cac bién phap nham phat trién NLTH théng qua
viéc day hoc co6 su dung AR la cé hiéu qua tich cuc.

Bén canh d6 chiing t6i tién hanh diéu tra thai ¢6 caa HS sau khi hoc xong cac cha dé cé ung
dung AR, két qua thu dugc & Bang 4.

Bdng 4. Ti 1é % két qud diéu tra thdi dp ciia hoc sinh sau thuc nghiém
Mikc do dong y
STT Ndi dung 1 2 3
SL % SL % SL %

Viéc hoc cac bai hoc céd st dung
cong nghé thong tin (CNTT) gilp
em phat trién dugec NLTH cuia ban
than.

Viéc hoc céc bai hoc céd st dung
CNTT giip em hiéu bai va nam | ,
chac kién thue hon so vdi céc tiet
hoc thong thuong.

Viéc hoc céc bai hoc céd st dung
CNTT gitip em chu dong hon trong 3
viéc tim kiém thu thdp ngudn
thdng tin TH.

Em co cam thay cac m6 phong 5
giup em chiém linh kién thirc.

Em thay cac mo phong phan mém
5 c6 dugc thyc hién mot cach dé | 3 | 4,17% | 11 | 14,58% | 60 | 81,25%
dang.

Cac md phong trén phan mém co
6 | dang méi kién thuc Ii thuyét trong | 0 | 0,00% | 12 | 15,63% | 62 | 84,36%
SGK.

Céac san pham TTTC (AR) duoc
7 mo phong mot cach rd rang vadé | 5 | 6,25% | 12 | 15,63% | 58 | 78,13%
tudng tuong.

Em thay kha nang phan tich va xir
8 li thong tin tim kiém dugc cai | 5 | 7,29% | 22 | 29,17% | 47 | 63,54%
thién.
Day hoc cé sir dung CNTT gitp 5
em ren luyén NLTH.

Em mong mudn tiép tuc duoc hoc
10 | theo cac bai hoc st dung CNTT | 0 0,00% | 8 10,42% | 66 | 89,58%
tiép theo.

3 | 417% | 16 | 21,88% | 55 | 73,96%

521% | 18 | 23,96% | 52 | 70,83%

417% | 20 | 27,08% | 51 | 68,75%

3,13% | 16 | 21,88% | 56 | 75,00%

3,13% | 15 | 19,79% | 57 | 77,08%
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Hinh 7. Ti 1¢ % két qud diéu tra thdi dé ciia hec sinh sau thec nghigm
(Vi 10 tiéu chi arong g véi Bang 4)

Qua phiéu danh gia chung t6i nhan thdy HS da budc dau tiép nhan, c6 himg thi va dénh gia
cao rng dung AR trong qua trinh day va hoc mdn Hda hoc. Viéc hoc cac bai hoc ¢6 sir dung AR
gilp cac em phat trién duoc NLTH cuaa ban than (73,96% HS hoan toan ddng y); hiéu bai va nim
chac kién thirc hon so véi céc tiét hoc - thong thuong (70,83% HS hoan toan déng y); chu dong
hon trong viéc tim kiém thu thap ngudn thong tin TH (68,75% HS hoan toan ddng y); cac san
pham m6 phong déu duoc HS hoan toan dong Y rat cao trén 75%. Phan 16n HS mong muén c6
nhiéu hon cac bai day c6 sir dung AR (89,58% HS hoan toan ddng ). Do d6, chung t6i khing
dinh rang viéc dua AR vao day hoc hda hoc gitp GV dat dugc muc tiéu bai hoc, 1am cho bai hoc
thém sinh déng hon, ning cao hirng thd hoc tap cho hoc sinh va gép phan hd tro cho qué trinh tu
hoc cta cac em.

3. Kétluan

Nhom nghién ctru da thiét ké cac ké hoach day hoc ¢6 ung dung AR trong phan Héa hoc Vo
co 16p 10 va tién hanh thuc nghiém trén 74 hoc sinh tai Truong THPT Ta Quang Btu ¢ quan Hai
Ba Trung, thanh phd Ha Noi. Két qua thyc nghiém su pham cho thay tinh hiéu qua va kha thi cua
viéc ung dung cong nghé AR nham phat trién NLTH cua hoc sinh trong day hoc héa hoc. Su
tuong tac truc quan véi cac thong tin héa hoc bang AR da dua hoc sinh vao trang théai chu dong
va tu tin hon trong viéc tiép can va kham phé kién thirxc mai dong thoi giup kich thich tu duy sang
tao va giai quyét vin dé cua hoc sinh ciing nhu gidp hoc sinh cam thay thich thd va hao hang hon
trong qua trinh hoc tap. Vi su phat trién cua AR, hy vong AR s& tiép tuc duoc ap dung rong rai
trong day hoc héa hoc néi riéng va trong day hoc & cac truong Trung hoc phd théng noi chung,
gilp phat trién NLTH cho hoc sinh va gop phan nang cao chét luong gido duc dap tng nhu cau
phét trién cua xa hoi.
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ABSTRACT

Application of Augmented Reality (AR) technology in teaching Grade 10
Inorganic Chemistry to develop self-learning ability for students

Nguyen Mau Duc, Pham Tien Huu, Tran Thi Tuoi, Le Dang Bao Khanh,
Ngo Gia Khanh and VVu Hai Huong
Faculty of Chemistry, Hanoi National University of Education

Developing students' self-learning ability is one of the main objectives of modern education.
The use of Augmented Reality (AR) in teaching allows for the creation of a virtual interactive
environment through 3D models, which helps students participate in the learning process in a
more vivid and engaging way, thereby promoting their self-learning ability positively. In this
research, the focus was on designing AR-based lessons specifically for the topic of inorganic
chemistry to clarify the potential of the application in developing students' self-learning abilities.
The study conducted an experiment on 74 students to measure the results before and after the
intervention. The pedagogical experimental results showed that the ES value was 1.06, and the t-
test value was p = 1.16.10°, indicating that the intervention had a significant impact on the
students' perception and self-learning ability. The pedagogical experimental results demonstrated
the effectiveness and feasibility of applying practical technology to enhance students' self-
learning ability in chemistry teaching.

Keywords: augmented reality technology, self-learning ability, teaching chemistry,
Inorganic Chemistry 10.
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