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TOM TAT

Sw phdt trién nhanh choéng cia cong nghé di dong dd mang dén nhitng co héi méi cho
m-learning, ddc biét trong gido duc Toan hoc. M-learning mang lai sy linh hoat, cd nhdn héa va
ting cuong twong tac, gitip hoc sinh chit ddng va hiéu sau hon cdc khdi niém todn hoc. Dii ¢é nhiéu
loi ich, viéc dp dung m-learning trong todn hoc van con han ché, chii yéu do gido vién thiéu kién
thire sir dung cong nghé di dong cho muc dich gido duc. Nghién civu ndy dé xudt mét quy trinh dao
tao gido vién day hoc Toan théng qua m-learning duwa trén mé hinh TPACK. Quy trinh gom ba giai
doan: hiéu vé TPACK va m-learning, trdi nghiém m-learning duwi vai tro hoc sinh va thuwce hanh thiét
ké bai gidng c6 sit dung m-learning. Quy trinh ndy cung cdp mot mé hinh cé cdu tric dé nang cao
kién thirc vé cong nghé, sw pham va ni dung cho gido vién, gitip ho sdn sang img dung m-learning
vdo gidang day Toan hoc. Cdc nghién ciru tiép theo cé thé trién khai va danh gid hiéu quad ciia mét
khéa hoc dwoc xdy dung dwa trén quy trinh ndy. Nghién ciu nay dong gop cho dao tao gido vién vé
m-learning, hé tro d6i méi gido duc va ndng cao sir dung cong nghé trong 16p hoc Toan.

Tir khod: m-learning, hoc tap di dong, cong nghé di dong, dao tao gido vién, gido vién toan,
TPACK

1.  Mé dau

Su phat trién nhanh chong ctia cong nghé di dong trong nhiing thap ki gan day da thic
day su ra doi cua hinh thire hoc tp qua thiét bj di dong — m-learning (mobile learning). Pay 1a
phuong thirc hoc tap dua trén viée st dung cac thiét bi nhu dién thoai théng minh, may tinh
bang, cho phép nguoi hoc tiép can tri thirc moi luc, moi noi. M-learning cé thé duoc trién khai
doc lap hodc két hop vai cac cong nghé thong tin va truyén thong khac nham nang cao hiéu qua
hoc tap (UNESCO, 2013). M-learning khong chi mang dén sy linh hoat va c4 nhan héa trong
viéc hoc ma con thuc day su twong tac va hop tac giita nguoi hoc, gitp ho tiép can véi tai
nguyén hoc tap va kién thic mot cach nhanh chong, tién loi hon (Gikas & Grant, 2013).
M-learning cling giup hoc sinh tang cuong dong luc, su tu chu va tham gia hoc tap mot cach
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chu dong. Ngoai ra, nd con tao diéu kién cho viéc hoc & nhiéu khong gian va nglt canh khac
nhau, khuyén khich hoc tap suét doi va hoc tap hop tac (Criollo-C et al., 2021).

Nhiing loi ich nay di thic ddy m-learning tré thanh chu dé duoc nghién ctru trong
nhiéu mén hoc. Trong d6, mén Toan la mot trong nhitng moén hoc thu hat duoc nhiéu nghién
ctru vé m-learning nhét (Crompton et al., 2017; Liu et al., 2014; Sung et al., 2019). Vi duy,
trong hoc tap dai $0, Baya’a va Daher (2009) da chi ra rz‘“mg viéc st dung dién thoai di dong
két hop voi cac chuong trinh toan hoc truc tuyén trong méi truong hoc ngoai troi co thé giup
hoc sinh tiép can kién thurc toan hoc mot cach linh hoat va hiéu qua thong qua céac hoat dong
thue tién. Tuong ti, nghién ctru ciia Cai va cong su (2020) vé tng dung Thuec té ting cudng
(AR) trong day hoc xé4c suat cho thiy cac tng dung nay co tac dong tich cuc dén qua trinh
hoc tap cua hoc sinh, dac biét trong vi¢c giup ho nidm bét cac khai niém xac suét, hoc sinh
c6 thai do tich cuc dbi voi céac ung dung AR. Trong hoc tap hinh hoc, Chang va cong su
(2016) da phat trién mot hé thdng hoc tap hinh hoc khong gian thong qua thuc hanh, hé thong
nay hd tro hoc sinh giai quyét cac bai toan hinh hoc khong gian. Két qua nghién ciru cho
thdy viéc str dung hé thong nay c6 kha ning cai thién hiéu qua hoc tap hinh hoc khong gian,
déng thoi hoe sinh thé hién thai do tich cuc ddi véi viée ap dung hé théng trong qua trinh
hoc tap. Pang cht y, nhiéu nghién ctru chi ra m-learning c6 thé gitp hoc sinh ning cao cac
nang luc toan hoc nhu: ning luc giai quyét van dé toan hoc (Al-Khateeb, 2018; Amin et al.,
2021), nang lyc mo6 hinh hoa toan hoc (Cahyono et al., 2020; Daher, 2010).

O Viét Nam, tinh kha thi cia m-learning trong day hoc Toan d duogc kiém chimg qua
mot s6 nghién ctru, vi du nhu ludn an cta Trinh (2014) d3 d& xuit mé hinh m-learning gidp
hoc sinh 16p 12 tu hoc toan, dua ra quy trinh thiét ké noi dung hoc liéu phu hgp va minh hoa
cac phuong an khai thac ung dung trén dién thoai di dong ho tro tu hoc. Luan an cho phép
két luan co thé trién khai m-learning trong diéu kién thuc tién cua Viét Nam. Tuong tu,
Do (2023) da thiét ké tinh hudng day hoc sir dung tmg dung 3D Calculator v6i cong nghé
AR, giup hoc sinh c6 thé nhin thiy truc quan duogc viée “v&” tam giac trén thuc dia. Két qua
cho thay hoc sinh biét cach str dung tmg dung 3D Calculator dé giai quyét vin dé v& tam
giac ngoai thuc dja. Ngoai ra, két qua khao sat cho thiy hoc sinh hai 1ong v6i tmg dung,
thich tha hoc tap cung Gmg dung va mong mudn chia sé, gidi thiéu ing dung dén nhiéu nguoi
khac. Gan day nhat, nghién ctru ctia Le va cong su (2024) da chimg minh rang viéc sir dung
Microsoft Math Solver gitip ning cao hiéu qua ning luc tu hoc va két qua hoc tap cua hoc
sinh khi hoc vé phuong trinh bac nhat mot an ¢ 16p 8 (Le et al., 2024).

Mic di m-learning d thé hién tiém ning 16n trong viéc ning cao chat luong day va
hoc Toan. Song dén nay viéc trién khai hoc tap tap di dong trong giang day Toan hoc van
con han ché. Mot trong nhitng nguyén nhan dan dén viéc nay 1a thiéu dao tao gido vién vé
cach st dung thiét bi di dong cho muc dich gido duc (Crompton & Burke, 2017). Nhiéu gido
vién chua dugc trang bi day du kién thirc, ki ning can thiét dé thiét ké va trién khai cac bai
giang To&n hoc c6 sir dung cong nghé di dong. Piéu nay dat ra nhu cau cap thiét vé viéc dao
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tao gido vién khong chi vé cong nghé di dong ma con vé cach str dung chiing dé hd tro qua
trinh day hoc Toan hoc.

Dé boi dudng kién thirc va ki nang cua gido vién trong viéc trién khai m-learning vao
giang day Toan, mo hinh TPACK dugc xem nhu mét Iyra chon phut hop vi né cung cip mot
khung 1i thuyét mé hinh ho4 cac kién thtrc can thiét ¢ mot gido vién c6 thé day hoc véi cong
nghé hiéu qua. Trong bai viét ndy, chung t6i d& xuat mot quy trinh dao tao gido vién day hoc
Toan thdng qua m-learning dua trén viéc trién khai mé hinh TPACK.

2.  Noi dung nghién ciru
2.1. M0 hinh TPACK

Mo hinh TPACK (Technological Pedagogical Content Knowledge) duoc phat trién
nhim cung cdp mot khuon khd cho phép mé hinh hoa cac kiéu kién thirc ma mot gido vién
can dé tich hop cong nghé hiéu qua trong viéc giang day cac moén hoc cu thé. TPACK dua
trén md hinh PCK (Pedagogical Content Knowledge) ctia Shulman (1986), véi su b sung
ctia kién thire cong nghé (Technology Knowledge — TK) nhu mot yéu té quan trong trong
qua trinh day hoc. M6 hinh nay bao gém ba yéu té cbt 16i: kién thuc ndi dung (Content
Knowledge - CK), kién thirc su pham (Pedagogical Knowledge - PK) va kién thuc cong
nghé (Technological Knowledge - TK). Piém nhan cia TPACK 1 ca ba méang kién thire déu
duoc dat ngang hang nhau va chung co thé giao thoa v6i nhau tao thanh cac mang kién thirc
méi nhu: Kién thirc ndi dung su pham (Pedagogical Content Knowledge — PCK), Kién thirc
su pham cong nghé (Technological Pedagogical Knowledge — TPK), Kién thirc noi dung
cong nghé (Technological Content Knowledge — TCK) va cudi cung 1a su giao thoa cua ca
ba mang kién thuc s& tao nén Kién thirc ndi dung su pham vé cong nghé (Technological
Pedagogical Content Knowledge — TPCK/TPACK) (Hinh 1) — dong vai tro la trong tm cia
m6 hinh (Koehler & Mishra, 2009). Ban dau, mé hinh nay c6 tén viét tit la TPCK, nhung
sau d6 dugc ddi thanh TPACK (Total PACKage) dé d& phat 4m hon va dé nhin manh sy
tich hop ctia ba mang kién thirc thay vi su tach biét giira ching (Thompson & Mishra, 2007).
Noi ham, vi du cta tirng mang kién thtrc s& duoc ching t6i trinh bay trong Bang 1.

Kién thirc ndi dung
sir pham vé cong nghé

(TPACK)

Kién thire
ndi dung
cdng nghé

(TCK)

Kién thire
sur pham
cdng nghé

(TPK)

Kién thirc

sur pham
(PK)

Kién thire ndi dung
su pham
(PCK)
Béi canh

Hinh 1. M6 hinh TPACK va cdc mdng kién thire (Koehler & Mishra, 2009)
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Bing 1. Pinh nghia va vi du ciia cdc mang kién thirc trong mé hinh TPACK

Kién thire

Noi ham

Vi du

PK

Kién thirc vé cac qua trinh va thyc hanh hoac
phuong phap day va hoc (cach thirc giang day,
quén 1i 16p hoc, 1ap ké hoach giang day, danh gia
viéc hoc cta hoc sinh...), bao gém ca muc dich
giao duc téng thé, cac chan gia tri, va cac muc
tiéu chung, khong dic thu cho bt cit ndi dung
hoc tap nao

Kién thuc vé day hoc giai quyét
van dé

CK

Kién thirc vé chi dé hoc tap ctia moén hoc cu thé
can dugc day hoac dugc hoc

Kién thic chuyén mén Toén vé
ham s

TK

Kién thirc lién quan dén su hiéu biét twong ddi
vé cong nghé dé c6 thé ap dung chung vao cong
viéc hodc cudc séng hang ngay va nhén thic
dugc khi nao cong nghé co thé can du hodc can
tré viéc dat muc tiéu

Kién thtrc vé sir dung phan
mém bang tinh (chiang han nhu
Microsoft Excel)

PCK

Kién thirc vé ap dung cac chién lugc sur pham két
hop v6i cach trinh bay thich hop dé 1am mét noi
dung cu thé d& hiéu nhit v6i nguoi hoc, giai
quyét cac kho khan, quan niém sai lam ctia nguoi
hoc va thic day sy hiéu biét mot cach co ¥ nghia

Kién thuc vé cac cach tiép can
day hoc khai niém ham so

TPK

Kién thirc vé su ton tai, cac thanh phan va kha
nang cua cac cong nghé khac nhau khi chiing can
thi€p vao viéc day va hoc, va ngugc lai biét duoc
cach ma viée day va hoc co thé thay d6i do st
dung cac cong nghé cu thé

Kién thuc vé viée st dung trang
web trong day hoc giai quyét
vén dé (ching han nhu
Webquest)

TCK

Kién thirc vé& cach ma cong nghé va ndi dung co
thé anh hudng va rang budc 1an nhau, cach ma
cong nghé biéu dat, nghién clru va tao ra noi
dung theo nhitng cach khac nhau

Kién thuc vé viéc str dung phan
mém bang tinh (ching han nhu
Microsoft Excel) dé v& biéu db
thong ké

TPACK

Kién thirc vé viéc dua mot cach hiéu qua cac
cong nghé vao phuong phap day hoc doi voi mot
ndi dung cu thé

Kién thuc vé viéc day hoc moé
hinh hod su bién d6i ctia hai dai
luong dé di dén mé hinh toén
hoc (ham sd) qua khai thac
phan mém bang tinh (tinh toan
cong thire, v& biéu dd)

2.2. Quy trinh dao tao gido vién dwa trén TPACK
Mb hinh TPACK di duoc st dung véi nhiéu muc dich khac nhau ké tir khi ra doi,
trong do ndi bat 1a viée st dung nhu mét mé hinh dao tao nham hd tro gido vién tich hop

cong nghé¢ vao qua trinh day hoc (Abbitt, 2011; Chai et al., 2011). Trong nghién ctru nay

chlng t6i cu thé hoa quy trinh dao tao gido vién nhdm phat trién TPACK do Lee va Kim
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(2017) dé xuit trong trudng hop cong nghé di dong (m-learning). M6 hinh nay khong chi
yéu cau gido vién hiéu r& vé m-learning qua tirng mién kién thirc riéng biét cia TPACK ma
con chu trong trai nghiém thyuc té cua gido vién khi dong vai hoc sinh va vai trd cta gido
vién nhu ngudi thiét ké bai giang. Cac budc trong quy trinh nay bao gdm: hiéu TPACK, trai
nghi¢m TPACK, thuc hanh TPACK giup nguoi hoc nang cao kha nang sur dung cong nghé
trong day hoc.

2.3. Dé xudt quy trinh dao tao gido vién day hoc Toan véi m-learning

Dua trén quy trinh do tao gido vién phat trién TPACK do Lee va Kim (2017) dé xuét,
chung t6i dé xuat khoa dao tao gido vién day hoc Toadn v6i m-learning. Trong trudng hop
ctia chiing toi, yéu t6 cong nghé (technology) duoc dinh nghia 1 céng nghé di dong (mobile
technology), bao gdm cac thiét bi di dong nhu dién thoai théng minh, may tinh bang. Bén
canh d6, muc tiéu chinh cta khoa hoc khong chi 1a cung cip kién thirc cong nghé di dong
ma con giup gido vién phat trién kha nang tu hoc, sang tao va linh hoat trong viéc lya chon
cac cong cu phu hop. Vi vay, thay vi chi dinh cu thé cac phan mém hay tmg dung, ching t6i
s& hudng dan va tao co hoi dé gido vién tu tim hiéu, lua chon cong cu phu hop voi bdi canh
giang day cua ho. Cach tiép can nay khong chi nang cao kha ning giai quyét van dé ma con
gitip ho chuan bj tot hon cho sy thay dbi lién tuc trong cong nghé gido duc. Quy trinh dao
tao duoc trién khai theo cac budce cu thé nhu mé ta trong Hinh 2.

Dua trén mo hinh géc cua Lee va Kim (2017), chung t61 da thuc hi¢n mot sb diéu chinh
dé phu hop véi dic thu cua khoa dao tao gido vién day Toan véi cong nghé di dong. Cac
thay d6i bao gom:

Giai doan 1. Hiéu TPACK va M-learning: O giai doan nay, gido vién duoc gi6i thiéu
m6 hinh TPACK va cac khai niém lién quan dén m-learning (dinh nghia, dic diém cua moi
truong m-learning). Do gido vién tham gia khoa hoc c¢6 thé c6 nén tang kién thirc khac nhau
nén chung t6i tién hanh cung cap kién thic vé TPACK va m-learning nham dam béo rang
tat ca gido vién co sy hiéu biét nhit quan trudc khi budc vao cac ndi dung tiép theo. Sau do,
gido vién Toan tham gia thao luan vé cac thanh phan kién thtc trong TPACK va tim cach
két ndi cac vi du day hoc thyc tién (dugc 14y tir kinh nghiém ban than hodc tir ddng nghiép)
v6i timg thanh phan kién thirc trong mé hinh TPACK dudi sy hudng dan va phan hoi caa
giang vién.

Giai doan 2. Trdi nghiém TPACK ML (TPACK va M-learning): Gido vién dong vai
tro 1a hoc sinh, trai nghi¢m cac tinh huéng day hoc Toan hoc thong qua m-learning. Sau do,
ho duoc yéu cau thao luan va phan anh vé trai nghiém nay tir goc nhin cia TPACK. Muc
tiéu ctia hoat dong nay 1a gitip hoc vién nhan thirc r& hon vé tim quan trong cia TPACK va
cach van dung TPACK trong mot tinh huéng day hoc cu thé, tir do nang cao TPACK cua ho
trong viéc thiét ké cac bai hoc tich hgp cong nghé di dong trong tuong lai.

Giai doan 3. Thie hanh TPACK ML (TPACK va M-learning): Trong giai doan cudi,
gi4o vién tham gia vao qua trinh thyc hanh thiét ké, trién khai va diéu chinh bai day ndi dung
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toan co st dung m-learning, dya trén mé hinh TPACK. Quy trinh ndy bao gém céac budc: phat
trién y tuong bai giang, thiét ké chi tiét, trién khai trong méi trudng 16p hoc, nhan phan hoi tir
ddng nghiép va giang vién, sau d6 suy ngim va diéu chinh bai giang dé hoan thién hon. Mot
diém khac biét nira trong giai doan nay 13 sau khi chinh stra, gido vién dugc yéu cau bao cao
lai ng1 dung bai giang str dung m-learning trudc 16p. Hoat dong bao cédo nay khong chi tao co
hoi cho gido vién suy ngdm siu hon vé viéc 4p dung TPACK trong giang day, ma con gitp ho
nhan dién cac yéu td can cai thién nhim nang cao nang lyc TPACK cé nhan.
( Giang vién N\

a Gidi thigu TPACK
b. Gidi thidu M-learning

Bwic 1: Hicu
TPACK &
M-learning

Gido vién toan

a. Thao ludn v& cic mang kién thic trong khung TPACK

b. Két néi cac vi du dav hoc thuc tién véi cac mang kién thirc
\trong TPACK +véi sur h8 tro va phan hdi ti gidng vién

4 I

N 1_33!6“:1_1 Gido vién toan
ral nghiem - o - 2 3 - . - A -z -y
TPACK ML a. Péng vai hoc sinh dé trai1 nghiém tinh hudng giang day nd

dung toan hoc théng qua M-learning. .
b. Thio lujn va phan dnh v tinh hudng nay theo quan diém
TPACE.

Buwéc3d:  \
Thirc hanh N /
TPACK_ML / Phit trién \
bai day dwa trén
TPACK_ML

Thiét ké

Nhin phin héi
bai day dwa trén

bai day dya trén ban bé va giang vién

TPACK_ML

[ Suy ngim va chinh sira

o _/

Hinh 2. Quy trinh dao tao gido vién day hoc Todan véi m-learning
3. Kétluin
Bai bao di dé xuat mot quy trinh dao tao gido vién day hoc Toan tich hop cong nghé

di dong, duoc xay dung dya trén mo hinh TPACK. Quy trinh dao tao bao gém ba giai doan
tir hiéu li thuyét TPACK va m-learning dén trai nghiém va thyc hanh thiét ké bai day c6 tich
hop cong nghé di dong. Thiét ké nay cung cdp mot md hinh c6 cau trac dé nang cao kién
thirc v& cong nghé, su pham va ndi dung cho gido vién, gitp ho sin sang tng dung
m-learning vao day hoc Toan. Nghién ctru tiép theo c6 thé tién hanh trién khai mot khoa hoc
theo quy trinh dugc néu ra trong Hinh 2 va danh gia hiéu qua thuc té ctia khoa hoc nay. Tir
d6, cac nghién ciru tiép ndi nay s& cung cip co so dé diéu chinh va cai tién chwong trinh dao
tao gido vién vé tich hop m-learning trong day hoc Toén.

665



Tap chi Khoa hoc Trwong BPHSP TPHCM Tang Minh Diing va tgk

% Tuyén bé vé quyén loi: Cac tac gid xac nhan hoan toan khéng cé xung dét vé quyén loi.
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ABSTRACT

The rapid advancement of mobile technology has introduced new opportunities for mobile
learning (m-learning), particularly in mathematics education. M-learning offers flexibility,
personalization, and enhanced interactivity, fostering students’ active engagement and deeper
understanding of mathematical concepts. Despite these advantages, the adoption of m-learning in
mathematics remains limited, primarily due to teachers' lack of knowledge in using mobile
technology for educational purposes. This study proposes a TPACK-based training process to
support mathematics teachers in integrating m-learning into their instruction. The process consists
of three phases: (a) developing an understanding of the TPACK framework and m-learning
principles, (b) experiencing m-learning from a student’s perspective, and (c) designing lessons that
incorporate m-learning. This process offers a structured model to enhance teachers' technological,
pedagogical, and content knowledge, preparing them to integrate m-learning into mathematics
instruction. Future research can implement and evaluate the effectiveness of a course developed
based on this process. This study contributes a foundation for teacher training in m-learning,
supporting educational innovation and improving technology use in mathematics classrooms.

Keywords: m-learning, mobile learning; mobile technology; teacher education; in-service
mathematics teacher; TPACK
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