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Abstract

This article proposes a process for designing and organizing instruction on the area and volume of selected
solids based on the Technological Pedagogical Content Knowledge (TPACK) model. The study emphasizes the
coordinated integration of technological, pedagogical, and content knowledge to create a visual learning
environment that supports students’ effective acquisition of spatial geometry concepts. The instructional process
is designed to develop students’ competence in using mathematical tools and learning aids through experiential,
exploratory, and digitally simulated activities. The findings indicate that students gained a deeper understanding
of the underlying principles of geometric formulas and gradually developed spatial reasoning and the ability to
use technology to solve practical problems. The article demonstrates the effectiveness of the TPACK model and
proposes an instructional process that supports teachers in proactively integrating technology in response to the
requirements of digital transformation.

Keywords: Area and volume of solids, fifth-grade students, mathematics teaching, mathematical tools and
learning aids, TPACK.

1.Dat van dé

Truéc yéu cau ddy manh chuyén déi s6 trong gido duc, viéc lua chon va st dung cong nghé gén véi
nodi dung va phuong phap day hoc (PPDH) ngay cang cé y nghia déi véi qua trinh phat trién nang luc
(PTNL) hoc sinh (HS). Mé hinh TPACK do Mishra and Koehler (2009) dé xuat cung cap ca s& dé gido vién
(GV) két hgp kién thic ndi dung (CK), kién thiic su pham (PK) va kién thic cong nghé (TK) trong thiét
ké va t6 chuic day hoc. Tuy nhién, viéc van dung mé hinh TPACK & cap Tiéu hoc, dac biét trong day hoc
Toan theo dinh hudng PTNL van con nhiing van dé can ti€p tuc nghién ctu, trong d6 c6 viéc khai thac
céng nghé nham PTNL st dung céng cu, phuong tién hoc toan cho HS. D8i véi chu dé “Dién tich va thé
tich mot s6 hinh khéi”16p 5, HS phai hinh dung cac déi tugng va méi quan hé trong khéng gian, trong
khi mét s6 ndi dung kho biéu dat day dt qua hinh vé hai chiéu. HS c6 thé gap kho khan khi nhan biét
cdu tao hinh khéi, hinh dung méi quan hé gilta cdc mat hodc quan sat su thay déi ctia hinh qua cac thao
tac gap, trai va xoay. Vi vay, viéc st dung céng cu, phuang tién hoc toan c6 thé hé trg HS quan sat, thao
tac, kham pha va kiém ching cac ddi tugng hinh hoc. Déng thai, HS can dugc phat trién kha ndng nhan
biét, lua chon, s&t dung va danh gia céng cy, phuong tién phu hgp véi nhiém vu hoc tap, thay vi chi st
dung céng cu theo hudng dan cia GV. Xuat phat tir nhiing van dé trén, dé tai “Thiét ké va té chic day
hoc chu dé‘Dién tich va thé tich mot s6 hinh khéi’ I6p 5 theo mé hinh TPACK” dugc thuc hién nham két
hop CK, PK va TK trong thiét ké va t chuic cac hoat dong hoc tap, qua dé tang cudng tinh truc quan,
tao ca hoi cho HS kham pha, trai nghiém va PTNL s&f dung céng cu, phuong tién hoc toan.
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2. Néi dung nghién citu

2.1. Mé hinh TPACK

2.1.1. Khdi niém mé hinh TPACK

M hinh TPACK dugc phat trién tir quan diém vé su két hgp gitia kién thic ndi dung va kién thic
su pham (PCK) cia Shulman (1986). Trén ca s& dé, Mishra and Koehler (2006) dua kién thiic cong nghé
(TK) vao méi quan hé tuong tac véi PCK hinh thanh khung TPACK.

Cac nghién ctu tiép theo ti€p tuc lam ro tinh tich hgp va tinh linh hoat ctia TPACK. Mishra and
Koehler (2009) nhan manh su gan két gilta CK, PK, TK trong day hoc; Schmidt et al.(2009) tap trung vao
kha nang phdi hgp cac mién kién thic nay trong thiét ké va té chuc day hoc. Trong day hoc Toan, Niess
(2011) cho rdng su két hgp gilra CK toan hoc, PK va TK tao co s& dé GV xay dung va trién khai cac hoat
déng hoc tap thich hgp, trong dé cong nghé c6 thé hé trg truc quan hoa va tao diéu kién cho HS kham
pha cac khai niém toan hoc.

Viéc van dung TPACK cling gan vai béi canh day hoc. Mishra (2019) nhdn manh tinh linh hoat ctia hé
théng tri thiic nay, theo d6 viéc lua chon va khai thac cong nghé can dugc can nhic dong thai véi noi
dung, phuong phap, dac diém déi tugng hoc tap va diéu kién béi canh giao duc.

Qua cac nghién ctu trén, ching t6i cho rang mé hinh TPACK la khung tri thic tich hop va giao thoa
gilia kién thiic ndi dung, kién thic su pham va kién thic cong nghé, cac thanh phan nay tuong tac, b
trg 1an nhau trong qua trinh thiét k&, t8 chiic day hoc. Su tich hgp nay gitp GV lua chon va van dung
céng nghé phu hop véi ndi dung, muc tiéu, PPDH, dac diém HS va béi canh cu thé, qua dé tao co héi
dé HS tham gia cac hoat dong hoc tap thiét thuc, gan véi yéu cau ctia nhiém vu hoc tap.

2.1.2. Cdc thanh phdn trong mé hinh TPACK

M6 hinh TPACK gém ba mién kién thic nén tang: kién thic ndi dung (CK), kién thic su pham (PK)
va kién thic cong nghé (TK).

CK l1a hiéu biét ctia GV vé tri thirc thuéc moén hoc dugc gidng day. Déi véi mén Toan, CK bao gébm céc
khai niém, tinh chat, quy tac, cong thiic va méi quan hé gitta cac néi dung toan hoc. Trong pham vi dé
tai, CK tap trung vao kién thic vé hinh khéi, dién tich xung quanh, dién tich toan phan, thé tich,... va
moi quan hé gilra cac dai lugng lién quan.

PK 13 hiéu biét ciia GV vé qua trinh t6 chic va hé trg hoat ddng hoc tap, bao gém lua chon phuong
phap, ki thuat xay dung nhiém vy, t6 chiic hoat dong, hé trg HS va danh gia két qua hoc tap.

TK | hi€u biét ctia GV vé cac cong cu, thiét bi, phan mém va méi trudng cdng nghé co thé st dung
trong day hoc. TK la kha nang lua chon cong nghé va khai thac céng nghé theo muc tiéu ndi dung va
hoat déng hoc tap.

Bén canh ba mién kién thuc trén, béi canh day hoc cé anh hudng dén qua trinh van dung TPACK,
bao gém dac diém HS, yéu cau clia chuang trinh, méi trudng 16p hoc, diéu kién vat chat va cong nghé.
Theo Porras-Hernandez va Salinas-Amescua (2013), b6i canh can dugc xem xét gan véi qua trinh van
dung TPACK, bdi viéc lua chon va tich hgp cong nghé luén chiu tac dong cua diéu kién day hoc.

2.1.3. Surtich hop cdc thanh phdn trong mé hinh TPACK

TU ba mién kién thiic nén tang (CK, PK, TK), mé hinh TPACK hinh thanh ba thanh t6 giao thoa gém
kién thiic néi dung su pham (PCK), kién thic ndi dung céng nghé (TCK) va kién thiic su pham cong
nghé (TPK); sy tuong tac clia cac mién kién thiic nay tao nén TPACK (Mishra and Koehler, 2006).

PCK (Pedagogical Content Knowledge) thé hién su két hgp gitia CK va PK, gitp GV lya chon va chuyén
hoa kién thiic mén hoc thanh phuong thuic trién khai DH dap tng dac diém nhan thic va trinh dé cia HS.

TCK (Technological Content Knowledge) thé hién su két hgp gitia CK va TK, lién quan dén kha nang
xac dinh cdng nghé can sirdung va khai thac cong nghé dé biéu dat, truc quan héa hodc kham pha cac
dac trung cda ndi dung mén hoc.
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TPK (Technological Pedagogical Knowledge) thé hién su két hop gitta PK va TK, gitup GV lua chon va
van dung cédng nghé phu hop véi phuang phap, hinh thic té chic va nhiém vu hoc tap.

M6 hinh TPACK la su tich hop ctia CK, PK va TK cling cac mién kién thiic giao thoa PCK, TCK va TPK. Thanh
t6 nay phan anh nang luc GV trong viéc phéi hgp ndi dung, phuang phap va céng nghé mét cach linh hoat
dé thiét ké va t6 chiric DH phu hop v6i muc tiéu, dac diém HS va béi canh (Schmidt et al., 2009).

2.1.4. Vai tro va y nghia cia mé hinh TPACK

Mé hinh TPACK tao ca s& dé GV két ndi va phéi hgp cac mién kién thiic phu hop trong qué trinh dua
c6ng nghé vao thiét ké va té churc day hoc. Gia tri cia mé hinh khéng nam & nang luc st dung céng
nghé cla GV ma & kha nang dua ra cac lua chon dam bao su két néi gitta ndi dung, phuong phap, cong
nghé, ngudi hoc va diéu kién day hoc. Theo Mishra and Koehler (2006), cach tiép can nay gop phan
lam ré yéu cau vé tri thiic nghé nghiép cia GV trong méi trudng day hoc cé cdng nghé, déng thaoi tao
diéu kién phat trién va danh gia kha nang tich hop cong nghé ctia GV (Niess, 2008; Scherer et al., 2017).

o} phuong dién thiét ké day hoc, TPACK gitp GV xac dinh cong nghé nao nén dugc st dung, st dung vao
thdi diém nao va hoat dong hoc tap nao. Theo Harris and Hofer (2009, 2011), viéc Iua chon cong nghé can bét
dau tir muc tiéu va yéu cau clia hoat déng hoc tap, thay vi st dung céng nghé chi nham téng tinh mai la hoac
hinh thc ctia bai hoc. Su phu hop gitia ndi dung, phuang phap va cdng nghé cé thé mé rong cach thic biéu
dién, mé phong va tuong tac vdi tri thiic gidp HS quan sat, kham pha, kiém ching kién thiic toan hoc (Koehler
etal, 2013; Voogt et al,, 2013). Trong mén Toan, cdng nghé c6 thé hd trg biéu dién nhiing déi tuong, quan hé
hoac qué trinh khé quan sét truc tiép tir d6 gop phan da dang trai nghiém hoc tap ctia HS.

D6i vai HS, TPACK khoéng truc tiép cau thanh nang luc, ma phat huy tac déng thong qua cach GV
thiét ké va trién khai hoat ddng hoc tap. Khi lua chon va khai thac cong nghé phu hap, HS ¢6 thém co
hoi thuc hién céac thao tac toan hoc, lua chon va st dung céng cu, phuong tién, kiém tra két qua va
diéu chinh cach thuc thuc hién nhiém vu. Y nghia ctia TPACK khéng chi & viéc tao ca héi gitp HS tiép
can cong nghé ma quan trong hon la hiing coéng nghé nhu mét phuong tién dé thuc hién, kham pha
va gidi quyét cac nhiém vu toan hoc.

B&i canh thuc hién Chuang trinh gido duc phé théng 2018 va chuyén déi s6 gido duc, mé hinh TPACK
tao nén tang lién két gitia tri thiic chuyén mon ctia GV, nang luc su pham va kha nang cong nghé theo
dinh huéng PTNL HS. Déi vai day hoc chi dé Dién tich va thé tich mét s hinh khoi I16p 5 theo mé hinh
TPACK, mé hinh TPACK dinh hudng gitip GV lua chon, phéi hgp céng cu s6 (nhu mé hinh hinh hoc 3D
tuong tac,..) vSi ndi dung toan hoc can hinh thanh va cac cach thuc trién khai day hoc tuong ting. Théng
qua d6, HS c6 co hdi quan sét, thao tac, kham pha va kiém chiing cac kién thic vé hinh khai trién, dién tich
va thé tich mot s6 hinh khéi dong thai tiing budc PTNL st dung cong cu, phuong tién day hoc.

2.2. Ndng luc sir dung céng cu, phuong tién hoc todn

S dung céng cy, phuang tién day hoc cé thé dugc hi€u bao gém ca cac phuong tién vat chat su
dung cho hoat déng toan hoc va cac cong cu cong nghé hd trg tién trinh hoc tap. OECD (2019) dé
xuat nhiéu céng cu st dung hoc toan, tir cac dung cu do ludng, may tinh cdm tay dén nhiing cong cu,
phuong tién cong nghé dua trén may vi tinh.

& gdc do day hoc, cac cong cu va phuong tién khdng chi tao diéu kién gidip GV trién khai hoat dong
day ma con tao ca hdi dé HS tiép can, biéu dién va kham pha tri thic toan hoc. Quan diém nay phu hgp véi
két qua cac nhan dinh ctia Phan Trong Ngo (2005), Bang Thi Thu Thiy va cong su (2011), Bernd Meier va
Nguyén Van Cudng (2014) khi dé cao vai trd hé trg va trung gian cia phuong tién trong qua trinh day hoc.

Trong bdi cdnh gido duc ddy manh ting dung céng nghé, pham vi ctia céng cu hoc tap ngay cang
dugc ma réng sang cac phuong tién sé. International Society for Technology in Education (2016) cha
trong nang luc lua chon, khai thac céng nghé tuong thich nhiém vu hoc tap. Tuong tu, khung nang luc
s6 DigComp do European Commission (2018) dé xuat nhan manh kha nang khai thac cong nghé mét
cach chi déng, an toan va c6 trach nhiém, dong thoi yéu cau ngudi hoc biét van dung tu duy phan
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bién khi ti€p can thong tin, ti€p thu kién thiic va gidi quyét cac nhiém vu thuc tién. Nhirng quan diém
nay cho thay viéc st dung cong cu khéng chi ding lai & thao tac ki thuat ma con gan véi kha nang lua
chon va khai thac cong cu phu hgp véi muc dich hoc tap.

TU nhirng quan diém trén va Chuong trinh gido duc phé théng 2018 (Bé GD&DBT, 2018), chung toi
quan niém nang luc st dung céng cu, phuang tién day hoc la kha nang nhan biét, sit dung cac cong
cu, phuong tién hé trg hoc toan; déng thai nhan biét uu diém, han ché cla cong cuy, phuong tién dé
Iua chon st dung mét cach hgp li, hiéu qua khi thuc hién, giai quyét cac nhiém vu.

2.3. Quy trinh thiét ké day hoc theo mé hinh TPACK nhdm phdt trién nédng luc st dung céng cu,
phuong tién hoc todn cho hoc sinh I6p 5

Trén co s& khung li thuyét TPACK, dinh huéng ctia CT GDPT 2018 va biéu hién nang luc st dung
cobng cu, phuong tién day hoc, chiing téi dua ra quy trinh thiét ké va té chiic day hoc toan I6p 5 theo
mo hinh TPACK gém 02 giai doan vai 06 budc:

Budc 1: Xdc dinh muc tiéu hoc tdp: GV xac dinh yéu cau can dat vé kién thiic toan hoc (CK), nang luc,
pham chat va cac biéu hién ctia nang luc sir dung cdng cu, phuaong tién day hoc can hinh thanh, phat
trién va danh gia trong bai hoc. § budc nay, GV xac dinh ré nhiing biéu hién clia nang luc st dung cong
cu, phuong tién day hoc ma HS c6 co hoi phat trién,.

Budic 2: Xdc dinh méi trudng, phuong tién va thiét bi hoc tdp: GV khao sat diéu kién co s& vat chat, ha tang
cbng nghé va kha nang sttdung céng cy, phuang tién day hoc ctia HS; Iua chon moi trudng, thiét bi va phuong
tién phu hop. Viéc lua chon nay tao diéu kién cho HS nhan biét dac diém, chiic nang ctia tiing céng cu, chon
c6ng cu thich hgp véi nhiém vu va hinh thanh phét trién nang luc st dung cdng cu, phuong tién day hoc.

Budéc 3: Xdc dinh phuong phdp day hoc (PK), c6ng nghé hé trg (TK): Can clr yéu cau can dat, dac diém
mai trudng, phuang, phuang tién, thiét bi hoc tap va biéu hién ctia nang luc st dung céng cu, phuang
tién day hoc, GV lua chon PPDH tich cuc va cong nghé phu hgp nham tao co hdi cho HS quan sét, thao
tac, st dung, kiém chiing va danh gia uu/nhugc di€ém clia cong cu, phuong tién trong qua trinh thuc
hién nhiém vu todn hoc. Qua dé, nang luc s&r dung cong cy, phuong tién day hoc khong dung & viéc st
dung céng nghé ma dugc phat trién gan véi hoat déng hoc tap cu thé.

Budc 4: Thiét ké ké hoach day hoc theo mé hinh TPACK: GV tich hop CK - PK - TK théng qua cac thanh t6
TCK, PCK va TPK, bao dam su hai hoa gitra kién thuc toan hoc, phuang phap trién khai hoat déng, cong
nghé hé trg. Cac hoat déong day hoc dugc té chic theo tién trinh: quan sat, du doan, gidi thich, st dung
céng cu, thao tac, kiém chiing, déi chiéu va khai quat hoa, trong dé xac dinh rd co hdi dé HS nhan biét,
Iua chon, st dung va danh gia céng cy, phuaong tién hoc toan. Cong nghé dugc dung nhu phuong tién
hé trg hoat dong kham pha, kiém chiing va gidi quyét nhiém vu nham gép phan phat trién nang luc su
dung cong cy, phuong tién day hoc ctia HS.

Giai doan T6 chuic va ddnh gid day hoc (Trién khai theo TPACK):

GV trién khai day hoc qua cac hoat dong Khai ddong - Kham pha - Luyén tap - Van dung. Trong dé,
hoat déng Kham pha la trong tam thé hién su tich hop CK - PK - TK. HS truc ti€p dung céng cu, phuong
tién hoc toan dé quan sat, thao tac, kham pha, kiém ching va van dung kién thuc; GV gitr vai tro t8
chuic, hudng dan va hé trg. Thiét ké chubi hoat dong theo hudng trén tao ra qua trinh tac dong lién
tuc dén nang luc st dung céng cu, phuong tién day hoc clia HS: tir nhan biét cong cu, thuc hién thao
tac s dung dén nhan xét uu diém, han ché cia cdng cu dé chon cach st dung phu hgp vé6i nhiém vu.

Buéc 5: T6 chtic thuc hién hoat ddng day hoc: GV trién khai theo ké hoach day hoc theo mé hinh TPACK
da thiét ké, xac dinh rd cong cu, phuong tién can st dung va yéu cau HS lua chon, thao tac, kiém ching
két qua bang cong cu. HS dugc dat vao cac tinh huéng cu thé dé nhan biét chiic nang clia cdng cu, Xac
dinh cong cu can st dung, thuc hién cac thao tac va danh gia muc dé ho trg clia cong cu déi véi nhiém
vu hoc tap. GV quan sat, dit cau hoi goi mé (hé trg néu can), qua do thac ddy HS chi dong st dung cong
cu thay vi chi lam theo hudng dan. Qua dé gép phan phat trién nang luc st dung céng cu, phuong tién
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day hoc théng qua biéu hién: 1) Nhan biét cong cu, phuong tién; 2) Sir dung cong cu, phuong tién; 3)
Nhan biét uu diém, han ché dé lua chon va st dung cong cu, phuong tién phu hgp véi nhiém vu hoc tap.

Budc 6: Ddnh gid, diéu chinh va hoan thién: GV theo ddi va danh gia muc d6 HS dat dugc theo yéu cau
can dat va qua trinh HS st dung céng cu, phuang tién day hoc, tap trung danh gia kha nang nhan biét,
st dung va danh gia hiéu qua cong cu trong qua trinh giai quyét nhiém vu. HS dugc khuyén khich tu
nhan xét vé cong cu da stir dung, muic d6 hé trg clia cdng cu va nhiing khé khan géap phai; GV két hop
danh gia qua trinh, sdn pham va muc d6 hoan thanh nhiém vu dé xac dinh su phat trién ctia nang luc
st dung cong cu, phuong tién day hoc. Trén co s& do, GV diéu chinh n6i dung, phuong phap, nhiém vu
va cach thiic stt dung cong cu, phuong tién trong cac lan t6 chuc ti€p theo. Nhu vay, viéc danh gia gop
phan xac dinh két qua hoc tap va cling la co s& dé ti€p tuc diéu chinh va phat trién nang luc st dung
cOng cy, phuong tién day hocctia HS.

2.4. Vi du minh hoa quy trinh thiét k&€ day hoc néi dung “Hinh khai trién cia hinh Idp phuong,
hinh hép chit nhét va hinh tru” theo mé hinh TPACK nham phdt trién ndng luc sir dung céng cu,
phuong tién hoc todn cho hoc sinh I6p 5

Giai doan 1: Chudn bj (Tich hop CK - PK - TK)

Budc 1: Xdc dinh muc tiéu hoc tdp

(CK): Nhan biét dugc hinh khai trién cta hinh lap phuang, hinh hép chir nhat va hinh try; van dung
kién thuc dé gidi quyét bai tap va mot sé tinh huéng thuc té.

Nang luc, phdm chat: nang luc st dung cong cu, phuong tién day hoc, tu duy va 1ap luan toan hoc, giai quyét
van dé toan hoc, giao tiép toan hoc; déng thai hinh thanh tinh cht déng, hgp tac, trach nhiém va cham chi.

Dai véi nang luc sir dung cong cu, phuang tién day hoc, GV xac dinh cac biéu hién can hinh thanh
va phat trién gan truc ti€p vai ndi dung Hinh khai trién cdia hinh 1ap phuong, hinh hdp chit nhat va hinh
tru va viéc st dung mé hinh 3D trong bai hoc, cu thé:

(1) HS nhan biét dugc mé hinh 3D la phuong tién hé trg kham pha hinh khai trién; xac dinh dugc
cac chic nang co ban ctia mé hinh nhu quan sat, xoay hinh, lua chon tirng mat, gap va trai cdc mat clia
hinh. HS budc dau nhan ra méi lién hé gitia chiic nang clia céng cu véi yéu cau cla nhiém vy, chang
han st dung chic nang gap dé kiém tra mot hinh phang c6 thé tao thanh hinh khéi hay khéng.

(2) HS thuc hién dugc cac thao tac trén moé hinh 3D nhu xoay hinh dé€ quan sat ti nhiéu goc do, lua
chon mat can thao tac, gap cac mat va theo déi su hinh thanh ctia hinh khai. HS biét st dung két qua
thao tac trén mé hinh dé kiém ching du doan, déi chiéu véi hinh khai trién ban dau va dua ra két luan
vé méi quan hé gitta hinh phang va hinh khéi.

(3) HS nhan xét dugc uu diém ctia mé hinh 3D trong viéc quan sat déi tugng khong gian, thay déi
géc nhin va truc tiép kiém tra qua trinh gap - trdi ma hinh vé hai chiéu khé thé hién day dd; dong thai
nhan biét mot s6 han ché nhu phu thudc vao thiét bi va thao tac trén méi trudng sé. HS biét xac dinh
khi nao nén sir dung moé hinh 3D dé kham pha, kiém chiing hinh khai trién va khi nao c6 thé st dung
hinh vé&, mé hinh vat that hodc cac phuong tién khac dé thuc hién nhiém vu.

Budc 2: Xdc dinh méi truong, phuong tién va thiét bi hoc tdp.

T6 chuc hoc tap két hop gilta khéng gian truc ti€p va méi trudng sé véi mé hinh 3D tuong tag, linh
hoat gitta hoc tdp ca nhan va hgp tadc nhém. HS sir dung mé hinh 3D dé nhan biét chiic nang, lua chon
va thuc hién cac thao tac xoay, gap - trai, ki€ém chiing; qua dé phat trién kha nang st dung cong cu,
phuong tién day hoc. GV hudng dan, ggi ma va hé trg HS trong qua trinh kham pha

Buéc 3: Xdc dinh phuong phdp day hoc (PK) va cng nghé (TK)

PK: PPDH phat hién va giai quyét van dé két hgp truc quan, goi mé - van dap; té chiic cho HS quan
sat, du doan, lua chon cach str dung cong cy, thao tac, kiém ching, két luan, qua d6 PTNL st dung cong
cy, phuong tién day hoc thong qua thuc hién nhiém vu hoc tap.
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TK:Van dung Google Gemini két hgp Canva Pro dé thiét ké mé hinh 3D tuong tac vé hinh khai trién
va qua trinh gdp - trai hinh khoi, cho phép HS xoay, lua chon tiing mat, gap - trai va quan sat su hinh
thanh hinh khéi, tao co hdi cho HS trai nghiém va danh gia hiéu qua ctia cong cu trong thuc hién nhiém
vu.TK: S dung Google Gemini két hgp Canva Pro dé thiét ké mé hinh 3D tuong tac vé hinh khai trién
va qua trinh gap hinh khai trién- trai hinh khéi.

Budc 4: Thiét ké ké hoach DH theo mé hinh TPACK

Tich hgp CK - PK - TK thuc hién qua tién trinh: quan sat, du doan, giai thich, lua chon va sttdung cong
cu, thao tac gap - trai, kiém chuing, déi chiéu va khai quat héa. Méi hoat ddng dugc thiét ké gén véi mot
bi€u hién ctia nang Iu sir dung céng cu, phuong tién day hoc: HS nhan biét chiic nang ctia mé hinh 3D,
Iua chon va thao tac phu hop dé thuc hién nhiém vu, déng thai nhan xét kha nang hé trg clia cong cu
trong qua trinh kham pha. Mé hinh 3D cho phép HS lua chon tirng mat, xoay, gap - trai va quan sat su
hinh thanh hinh khéi; qua dé tao méi trudng dé HS thuc hanh st dung, kiém chiing va dua ra dugc uu
diém, nhugc diém cong cu, phuang tién hoc toan trong qua trinh hoc tap.

Giai doan 2: T6 chirc va ddnh gid day hoc

Budc 5: T6 chuc hoat déng khdm phd

GV néu van dé:“Quan sat cac tam bia, em du doan hinh khéi nao c6 thé dugc tao thanh sau khi gap?
Vi sao? Hay st dung mo hinh dé kiém ching’.

Quan sat va du doan: HS quan sét hinh dang, s6 lugng va cach sép xép cac mat dé du doan hinh
khai c6 thé tao thanh. Déng thdi, HS lam quen véi mé hinh 3D va nhan biét cac chiic nang nhu xoay,
lua chon mat, gap va trai. Hoat déng nay gop phan phat trién biéu hién nhan biét cong cu, phuang
tién hoc toan.

Lua chon, thao tac va kiém ching: HS xac dinh cach sir dung mé hinh 3D dé kiém tra du doén, thuc
hién thao tac xoay, lua chon tiing mat, gap va trai cdc mat clia tdm bia. HS quan sat su hinh thanh hinh
khdi va d6i chiéu véi du doan ban dau. Qua do, HS phat trién biéu hién sir dung cong cu, phuong tién
day hoc va buéc dau hinh thanh kha nang lua chon cong cu, cach thic st dung thich hgp véi nhiém vu.

So sanh va khai quat: HS d6i chiéu két qua, giai thich nguyén nhan ding hodc chua dung ctia du
doan, déng thai nhan xét muc dé hé trg cla mé hinh 3D trong viéc quan séat va kiém chiing. HS két
luan: “Hinh khai trién ctia mét hinh khéi la hinh phdng c6 thé gap lai dé tao thanh hinh khéi d6.” Hoat
déng nay giip HS nhan biét uu diém, han ché ctia cong cu va lua chon, st dung céng cu phu hgp véi
nhiém vu hoc tap (trdi nghiém thiét ké hoc liéu tuong tdc 3D theo link: Mé Hinh Trai nghiém).

Nhu vay, thong qua hoat déng kham pha, HS dugc tao co hdi nhan biét céng cu, st dung cong cu,
nhan xét hiéu qua ctia céng cu va lua chon cach st dung phu hgp, qua dé phat trién ba biéu hién cua
nang luc s dung cong cu, phuong tién day hoc gan véi qua trinh kham pha kién thic toan hoc.

Budc 6: Bdnh gid, diéu chinh va hoan thién

GV theo doi va danh gia muic do HS dat dugc theo yéu cau can dat va qua trinh HS st dung cong
cu, phuang tién day hoc, tap trung dénh gia kha nang nhan biét, s&r dung va danh gia hiéu qua céng
cu trong qua trinh gép hinh khai trién. HS dugc khuyén khich tu nhan xét vé cong cu da st dung, muc
dé hé trg clia cong cu va nhing khé khan gap phai; GV két hgp danh gia qua trinh, sdn pham va muc
dd hoan thanh nhiém vu dé xac dinh su phat trién ctia nang luc sir dung cdng cu, phuang tién day hoc.
Trén co s& do, GV diéu chinh noi dung, phuong phap, nhiém vu va cach thic st dung cong cy, phuong
tién trong cac lan t6 chuc tiép theo.

3. Két luan

Nghién ctu cho thay, day hoc Toan I6p 5 theo mé hinh TPACK gép phan tao lap méi trudng hoc tap
truc quan, tuong tac, phat trién su ch déng va tich cuc ctia HS. Tich hop gitta CK - PK - TK gitip GV lua
chon va khai thac cong nghé gén véi ndi dung toan hoc va phuong phap té chiic hoat ddng kham phg;
giup HS tiép thu kién thic, thao tac, kiém ching va hiéu dugc quan hé gilra cac déi tugng toan hoc.
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Viéc thiét ké cac mo hinh tuong tac véi su ho trg clia Google Gemini va Canva Pro gop phan giup HS
st dung cong cu, phuong tién day hoc c6 muc dich va hiéu qua: ti nhan biét, lua chon cong cy, thuc
hién thao tac dé kham pha, kiém ching dén nhan xét uu diém, han ché va xac dinh cach sir dung phu
hop. Qua dé, cdng nghé nhu phuang tién hé trg HS biéu dién, kham pha, kiém ching va hoan thanh
cac nhiém vu hoc tap. Van dung mé hinh TPACK trong day hoc toan chd dé “Dién tich va thé tich mot
s hinh khaéi” cho thdy tinh kha thi trong viéc trién khai cac hoat déng day hoc cé su hé trg clia cong
nghé, gop phan PTNL st dung cong cu, phuong tién day hoc cho HS. Vi vay, GV can thiét ké hoat dong
day hoc kham pha gén véi tinh huéng cé van dé, tao co hdi dé HS truc tiép lua chon, st dung céng cu,
phuong tién va két hgp trai nghiém céng nghé véi hoat dong suy luan toan hoc. Qua d6, HS khéng chi
chi déng hon trong qua trinh hoc tap, khdm pha kién thiic ma con c6 diéu kién phat trién tu duy va
tiing budc nang cao kha nang van dung kién thuc, ki nang toan hoc vao giai quyét cac nhiém vu trong
nhiing béi canh khac nhau.

Tai liéu tham khao

Bernd Meier va Nguyén Van Cudng (2014). Li ludn day hoc hién dai: Co s& d6i méi muc tiéu, néi dung va phuong phdp day hoc. NXB
Pai hoc Su pham.

Bo Gido duc va Bao tao (2018). Théng tu'sé 32/2018/TT-BGDBT ngay 26/12/2018 ban hanh Chuong trinh gido duc phé théng mén Todn.

Dang Thi Thu Thay (2011). Phuong tién day hoc: Mt s6 vdn dé Ii ludn va thuc tién. NXB Gido duc Viét Nam.

European Commission, Joint Research Centre, Kluzer, S., & Pujol Priego, L. (2018). DigComp into action: Get inspired, make it happen
(S. Carretero, Y. Punie, R. Vuorikari, M. Cabrera, & W. O’Keeffe, Eds.). Publications Office of the European Union.

Harris, J., & Hofer, M. (2009). Instructional planning activity types as vehicles for curriculum-based TPACK development. In C. D.
Maddux (Ed.), Research highlights in technology and teacher education 2009 (pp. 99-108). Society for Information Technology & Teacher
Education.

Harris, J. B., & Hofer, M. J. (2011). Technological pedagogical content knowledge (TPACK) in action: A descriptive study of secondary
teachers’ curriculum-based, technology-related instructional planning. Journal of Research on Technology in Education, 43(3), 211-229.

International Society for Technology in Education. (2016). ISTE standards for students. ISTE.

Koehler, M. J., & Mishra, P. (2009). What is technological pedagogical content knowledge? Contemporary Issues in Technology and
Teacher Education, 9(1), 60-70.

Koehler, M. J,, Mishra, P, Kereluik, K., Shin, T. S., & Graham, C. R. (2013). The technological pedagogical content knowledge frame-
work. In J. M. Spector, M. D. Merrill, J. Elen, & M. J. Bishop (Eds.), Handbook of research on educational communications and technology
(4th ed., pp. 101-111). Springer.

Mishra, P. (2019). Considering contextual knowledge: The TPACK diagram gets an upgrade. Journal of Digital Learning in Teacher
Education, 35(2), 76-78.

Mishra, P, & Koehler, M. J. (2006). Technological pedagogical content knowledge: A framework for teacher knowledge. Teachers
College Record, 108(6), 1017-1054.

Niess, M. L. (2008). Guiding preservice teachers in developing TPCK. In AACTE Committee on Innovation and Technology (Eds.),
Handbook of technological pedagogical content knowledge (TPCK) for educators (pp. 223-250). Routledge.

Niess, M. L. (2011). Investigating TPACK: Knowledge growth in teaching with technology. Journal of Educational Computing Re-
search, 44(3), 299-317.

OECD. (2019). PISA 2021 mathematics framework (draft). OECD Publishing.
Phan Trong Ngo (2005). Day hoc va phuang phap day hoc trong nha trugng. NXB Dai hoc Su pham.

Porras-Hernandez, L. H., & Salinas-Amescua, B. (2013). Strengthening TPACK: A broader notion of context and the use of teachers’
narratives to reveal knowledge construction. Journal of Educational Computing Research, 48(2), 223-244.

Scherer, R., Tondeur, J., & Siddiq, F. (2017). On the quest for validity: Testing the factor structure and measurement invariance of the
technology-dimensions in the Technological, Pedagogical, and Content Knowledge (TPACK) model. Computers & Education, 112, 1-17.

Schmidt, D. A., Baran, E.,, Thompson, A. D., Mishra, P, Koehler, M. J., & Shin, T. S. (2009). Technological pedagogical content knowl-
edge (TPACK): The development and validation of an assessment instrument for preservice teachers. Journal of Research on Technology
in Education, 42(2), 123-149.

Shulman, L. S. (1986). Those who understand: Knowledge growth in teaching. Educational Researcher, 15(2), 4-14.

Voogt, J., Fisser, P, Pareja Roblin, N., Tondeur, J., & van Braak, J. (2013). Technological pedagogical content knowledge: A review of
the literature. Journal of Computer Assisted Learning, 29(2), 109-121.

GIAODUC| .,

Thang 9/2026 (ki l) @XA HOI



