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ASBTRACT

The TPMK (Technological Pedagogical Mathematical Knowledge)
framework is proposed as a theory to support teachers in effectively
incorporating mathematical knowledge, teaching methods and technology in
teaching Mathematics. The TPMK framework has been widely applied to
evaluate lesson plans and explore teachers' technology-integrated lesson
design methods. However, the application of the TPMK framework to
designing elementary mathematics lesson plans is still underexplored. This
study proposes a procedure to design mathematics lesson plans based on the
components of the TPMK framework. This procedure is illustrated through

designing a lesson plan for the topic “Area of a trapezoid” (Math 5). The
procedure emphasizes the importance of balancing three core components:
mathematical knowledge, teaching methods and technology, to create an
effective learning experience for students. To effectively implement the
procedure, in addition to teachers proactively improving the knowledge
components of the TPMK framework, close coordination between
stakeholders is essential.

1. Mé dau

Trong bdi canh ddi méi gido duc hién nay, qua trinh day hoc da tap trung hon vao nguoi hoc, chi trong tich cuc
hoa hoat dong hoc tap ciia HS. Nhiéu nghién ctru chi ra rang, phan 16n nhimg gi HS hoc duoc 1a két qua hoc tap
trong 16p va didu nay lai phu thudc vao co hoi hoc tip ma GV tao ra (Little, 2003; Miller et al., 2014). Céac co hoi
hoc tap ma HS dugc nhan thong qua day hoc phu thude vio chat lugng ké hoach bai day (KHBD) ctia nguoi day (Li
etal., 2009). Khi 1ap KHBD, GV can c6 kha ning sir dung cac cong cu 1ap KHBD ciing nhu xem xét lai cac ké hoach
do (Akyuz et al., 2013). Hon nira, viéc 1ap KHBD dugc coi 1a mét ndi dung thiét yéu trong chuong trinh dio tao GV
(Kang, 2017; Mutton et al., 2011). GV gip nhiéu thach thirc khi thiét ké hofic chinh sira KHBD mon Toén (Abadi &
Ekawati, 2018; Taylan, 2018; Ulusoy & Incikabi, 2021). Nhiing kho khan nay khong chi anh hudng dén chét luong
day hoc ma con dit ra yéu cau cap thiét trong viéc xdy dung quy trinh thiét ké bai day mot cach khoa hoc va hi¢u
qua. Hon nita, vi¢c ap dung cong ngh¢ vao day hoc mon Toan da ching minh duoc nhiéu loi ich nhu ting cuong su
hiéu biét, thic day ki ning tu duy sang tao va phat trién kha ning suy luan toan hoc cho HS (Attard et al., 2020). Tuy
nhién, thuc té cho thiy, GV tiéu hoc con gip nhimg khé khan nhét dinh trong viéc 1ap KHBD tich hop cong nghé
mdt cach hidu qua do thiéu dinh hudng 15 rang va chua co quy trinh cy thé dé thyc hién (Lim et al., 2016).

Khung kién thirc toan hoc sur pham cong ngh¢ (Technological Pedagogical Mathematical Knowledge - TPMK)
do Lim va cong su (2016) x4y dung va phat trién da mang lai mot goc nhin méi trong nghién ctru gido duc toan hoc.
TPMK duoc coi 1a mot khung 1i thuyét quan trong, gitip tich hop hidu qua cong nghé vao day hoc mén Toan (Koh,
2019; Tan & Jiang, 2021; Listiawan et al., 2018). Mot s cong trinh nghién ctru vé TPMK dién hinh nhu danh gia
KHBD ciia GV (Sapkota & Hayes, 2024), kham pha cach thirc cac GV mén Toan & tiéu hoc thiét ké KHBD tich
hop cong nghé s6 (Huang et al., 2021; Koh, 2019). O Viét Nam hién nay, nhiéu tic gia da dé xuat quy trinh thiét ké
KHBD nhu D4 Tién Pat va Tran Thay Nga (2019), Truong Thi Dung va cong sy (2023), Pao Thi Hoa va Nguyén
Quang Hudng (2020), Hoang Thi Nga va cong sy (2023),... Tuy nhién, nghién ciru khai thac khung TPMK dé thiét
ké KHBD vén chua dugc nhiéu tac gia quan tim nghién ctru. Bai bao sir dung phuong phap nghién ciru Ii luan nham
1am 16 cac khéi niém lién quan dén khung TPMK trong day hoc mon Toén va thiét ké KHBD; tiép d6 dé xuat mot
quy trinh chi tiét dé thiét ké KHBD mén Toan trén co s& cac thanh phan cta khung TPMK, véi muc tidu hd tro GV
va sinh vién (SV) nganh Gido duc tiéu hoc trong viéc ap dung hiéu qua khung nay vao thyc tién giang day.
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2. Két qué nghién ciru
2.1. M6 hinh kién thitc toan hec swe pham cong nghé (TPMK) trong day hoc mén Toan

Khung TPMK duoc Lim va cong su (2016) dé xuét dya trén sy POt b P
két hop gitta md hinh Kién thirc ndi dung su pham cong nghé - -
TPACK (Technological Pedagogical Content Knowledge) trong o
nghién ctru ctia Mishra va Koehler (2006) véi khung i thuyét kién K
thite toan hoc can thiét dé trién khai day hoc mon Toan (Mathematical ~ «
Knowledge for Teaching - MKT). TPMK dugc coi la mot khung 1i !
thuyét vé kién thirc ctia GV can cho viéc tich hop cong nghé trong day !
hoc mén Toan. Khac véi quan diém coi cong nghé nhu mot phuong |
tién hd tro day hoc, khung li thuyét TPMK véi ba thanh phﬁn kién '-‘
thirc: toan hoc, phuong phap day hoc va cong nghé dugc dat ngang
hang va ¢6 thé giao thoa v6i nhau. S giao thoa gitra hai trong ba thanh \
phan kién thirc nay tao nén cac thanh phan kién thirc méi nhu: Kién Y
thirc toan hoc (Pedagogical Mathematical Knowledge - PMK), Kién N .
thirc su pham cong nghé (Technological Pedagogical Knowledge - e e
TPK), Kién thirc toan hoc cong nghé (Technological Mathematical T
Knowledge - TMK),... (xem hinh 1). Bay thanh phan kién thirc cta Hinh 1. Mo hinh kién thic toan hoc
khung TPMK dugc mé ta cu thé nhu sau: suw pham cong nghé (dwoc hiéu chinh

(1) Kién thiic todn hoc (MK): Kién thirc toan hoc ma GV can ¢6 tir Lim va cong s (2016))
dé giang day, gorn Nhimg kién thirc toan hoc vé céc chu dé nhu Dai s6, Giai tich, Xac suét, Hinh hoc va nhiéu linh
vue khéc, c6 thé duoc sir dung trong nhiéu bdi canh khac nhau, khong nhét thiét chi trong 16p hoc; - Kién thirc toan hoc
dac thi dé day hoc mén Toan: Kién thie nay khong chi 1a kién thire toan hoc thuan tiy, ma con 1a kha ning giai thich
va van dung kién thirc toan hoc vao giai thich cac khai niém toan hoc; - Kién thirc vé su két ndi va phat trién cac chu dé
toan hoc trong 16p hoc véi cip do khac nhau: Giup GV hiéu duoc cach cac chi dé toan hoc lién két v6i nhau trong day
hoc, tir d6 c6 thé tao ra su két ni gitra nhimg gi HS da hoc va nhimg gi cc em s& hoc trong tuong lai.

(2) Kién thitc sw pham (PK): Kién thirc su pham bao gdm céc quan diém day hoc, phuong phap day hoc phd bién
va phuong phap day hoc dic thu trong day hoc mon Toén, danh gia két qua hoc tap ciing nhu quéan 1i 16p hoc.

(3) Kién thirc céng nghé (TK): Kién thirc cia GV vé cach sir dung cong cu va phan mém cong nghé trong day
hoc, cung véi nang luc ung pho voi nhiing thay ddi va phét trién khong ngimg trong linh vic cong nghé giéo duc.

(4) Kién thire todn hoc sw pham (PMK): Klen thirc vé cach thie sir dung phuong phap day hoc phu hop dé truyén
dat cac tri thirc toan hoc. PMK 14 céch hiéu vé viéc GV dién gidi ni dung todn hoc, tim ra cac cach biéu dién khac
nhau va diéu chinh ndi dung day hoc cho phi hop véi kién thitc sin c6 ciia HS.

(5) Kién thitc todn hoc cong nghé (TCK): Kién thirc ciia GV vé ki thuat quan 1i, thao tic véi cong nghé va sir dung
cong nghé dé biéu dién, giai thich, giai quyét va kham pha cac khai niém toan hoc, ¥ tuong hodc van dé toan hoc.

(6) Kién thirc su pham cong nghé (TPK): Kién thirc ciia GV vé viée sir dung cong nghé dé hd tro, thyc hién cac
phuong phap day hoc khéc nhau. Viéc lya chon cng nghé phtt hop dé hd tro hoat dong day hoc cu thé 14 rat quan
trong dbi véi GV.

(7) Kién thirc toan hoc sw pham cong nghé (TPMK): Kién thic ciia GV vé viée sir dung cong nghé dé trién khai
cac phuong phap day hoc mon Toan; vé sur tuong tac giita phuong phap, ndi dung mén Toan va cong nghé, giap GV
¢6 thé tich hop cong nghé mét cach hiéu qua hon.

2.2. Ké hogch bai day

KHBD la cong cu quan trong, gilp GV t6 chirc qua trinh day hoc. Qua trinh 1ap KHBD dugc coi la qua trinh
“dong”, c6 tinh tmg bién, bao gom viéc thiét ké, trién khai va diéu chinh bai hoc theo phan hdi ctia HS (Jalongo et
al., 2007). KHBD la ban thiét ké cac hoat dong day hoc, giup HS dat yéu cau can dat. K¢ hoach nay can duoc dicu
chmh cho phu hop véi timg ddi twong HS va diéu kién day hoc, v6i cac thanh phan cdt 16i: muc tiéu bai day, thiét b
day hoc va tién trinh t6 chirc c&c hoat dong day hoc (Bo GD-DT, 2021). Thong qua KHBD, GV xéc dinh dugc noi
dung, muyc tiéu, phlrorng phap day hoc, chién luoc danh gia va hidu qua ciia ba1 hoc

Lap KHBD la yéu to cbt 16i dé day hoc hiéu qua, giup GV t6 chirc va sap xép tai lidu giang day mot cach khoa
hoc, dong thoi tao ra mot ban huéng dan chi tiét, 1o rang cho qua trinh trién khai bai day (McTighe & Wiggins,
2013); nang cao chat lwong day hoc, tao nén tang cho viéc trién khai trong 16p hoc (Li et al., 2009). KHBD can phu
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hop v&i su phat trién caa HS, phan 4nh tinh phiic tap ciia cac nhiém vu hoc tp (Simon & Tzur, 2004). Dé 1ap KHBD,
doi hoi GV can ndm viing kién thirc khoa hoc, chuyén hoa kién thirc thanh ndi dung phi hop, phat trién cac cong cu
kiém tra mtrc d6 linh hoi kién thirc cua HS (Yinger, 1980). Trong thyc tién day hoc, co thé xuat hién tinh huéng bat
ngd, doi héi GV can linh hoat diéu chinh ké hoach (Lee & Takahashi, 2011; Farrell, 2002).

2.3. Quy trinh thiét ké ké hoach bai dgy mén Toan ¢ trwong tiéu hec dura trén khung TPMK

Tham khao céc nghién ctru cia Bo GD-DT (2021), Pd Tién Dat va cong su (2019), Truong Thi Dung (2023),
Hoang Thi Nga (2023) va dua trén co s& cac thanh phin cta khung TPMK, ching t6i dé xuét quy trinh thiét ké
KHBD trong day hoc mén Toan & tiéu hoc gdm 4 bude nhu sau:

Budre 1: Xac dinh muc tiéu day hoc va phan tich ngi dung tri thirc toan hoc can day (thanh phﬁn MK, PMK). GV
can ctr vao yéu cau can dat ctia ndi dung day hoc theo Chwong trinh gido duc phd théng mén Toan 2018. Qué trinh
phan tich ndi dung tri thirc bao gdm: phan tich vi tri, vai trd cua tri thirc trong Chuong trinh; phan tich cach thuc cac
sach gido khoa, sach GV tiép can, trinh bay tri thirc ndy. GV can xac dinh 13 loai kién thirc can truyén thy cho HS,
g0m kién thirc khdi niém (hinh thanh tri thirc méi), kién thire quy trinh (kién thic giai toan).

Butbe 2: Xdc dinh phwong phdp day hoc (thanh phin PK, PMK). GV chon phuong phép day hoc phit hop véi noi
dung tri thirc toan hoc can truyén dat va loai kién thirc can day (bao gém kién thire khai niém - day hoc tri thitc méi,
kién thirc quy trinh - day hoc giai toan), muc tiéu hoc tap va mirc do hoc tap cua HS. Bén canh d9, khi lya chon
phuong phap day hoc, GV can can ¢t vao tién trinh nhan thic, vén kinh nghiém cua HS; dac diém va yéu cdu cua
mdi phuong phép day hoc.

BuGe 3: Tim hiéu va chon hea cong nghé hé tro day hoc (thanh phan TK, TCK, TPK). GV chon cong nghé phit hop
v&i muyc tiéu, ndi dung day hoc, phuong phap day hoc va kha niing hoc tap cta HS. GV cén khai thic cac cong nghé
tao mai truong day hoc cho HS dugc trai nghiém, khdm phd tri thire, cting véi viéce true quan hda tri thirc toan hoc.

BueGe 4: Thiét ké cdc hoat dong day hoc (thanh ph?ln MK, PK, TK, TCK, TPK, PMK va TPMK). O bude nay,
GV tich hop céc yéu t6 cira khung TPMK trong céc hoat dong day hoc. Trong timg hoat dong, GV cin x4c dinh muc
tiéu, nhiém vu cu thé ctia HS, phuong phéap day hoc, cong cu danh gia két qua. Trén co s¢ d6, GV lya chon cong
nghé day hoc phi hop. Cac hoat dong day hoc duoc xdy dung theo tién trinh: M& dau, Hinh thanh kién thirc méi,
Luyén tap - Van dung.

2.4. Minh hoa thiét ké ké hoach bai day “Dién tich hinh thang” (Toén 5)

Buoc 1: Xdc dinh muc tiéu day hoc va phan tich ngi dung tri thuee todn hoc.

Muc tiéu day hoc (yéu cau can dat), HS can: - Nhan biét va vé& dugc hinh thang, hinh thanh quy tic tinh dién tich
hinh thang; - Tinh duoc dién tich hinh thang biét d6 dai hai day va chidu cao cta hinh thang; van dung dugc quy tic
tinh dién tich hinh thang dé xit If cac tinh hubng trong cudc sdng (Bo GD-BT, 2018).

Phan tich ndi dung tri thirc toan hoc can day: Tri thuc vé quy tac tinh dién tich hinh thang: Dién tich hinh thang bang
tng d dai hai déy nhdn véi chiéu cao (cing mét dom vi do) rdi chia.cho 2; § = &X2Xh
b la dg dai hai ddy; h la chiéu cao (a, bva h cing don vi do). Quy tic ndy c6 thé dugc xay dung trén co s cit ghép, dua
hinh thang vé cac hinh da biét cach tinh dién tich.

~ Bude 2: Xac dinh phuong phdp day hoc. Cac phuong phép day hoc tich cuc hoa hoat dong hoc tap cua HS co
thé dugc két hop sir dung trong day hoc bai “Dién tich hinh thang” nhu: phuong phép day hoc giai quyét van dé,
phuong phap day hoc kham pha,... GV ¢6 thé
van dung phuong phap day hoc déc thu trong
day hoc hinh thanh quy tic tinh dién tich hinh
thang, chang han quy tic tinh dién tich hinh
thang duoc xay dung trén co s¢ quy tic tinh
dién tich hinh tam giac, bang cach cat hinh
thang 1am hai méanh, roi ghép lai thanh mot tam
giac co day (chiéu cao) bang tong do dai hai
day (chiéu cao) ciia hinh thang,

Bude 3 Tim hiéu va lya chon cong nghé ho
tro' day hoc. D

, trong do: S la dién tich; ava

? N 1 § dal diy lim a € 3 dai diy bé K
Doi voi GV: Sir dung phan mém PowerPoint e Do aaldiybep
de thiét k¢ mo hinh dong mo phong truc quan Hinh 2. M6 hinh dong truc quan hoa tién trinh cat ghép
qua trinh cat hinh thang lam hai ménh, r6i ghép bang phdan mém PowerPoint (nguon: Tdc gia)
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lai thanh mot tam giéc c6 d4y (chiéu cao) bang tong do dai hai day cta hinh thang. Tién trinh thiét ké mo hinh dong
nay gom 4 budc dugc md ta nhur sau (xem hinh 2, trang trudc).

(1) Str dung cong cu Insert\Shapes\Lines v& 1an luot cac doan thang AB, BC, CD va DA cua hinh thang ABCD.
Trong budc ndy, GV can dam bao tinh chét hai canh d4y song song ctia hinh thang va han ché v& hinh thang dac biét
nhu hinh thang c4n, hinh thang vuéng. Dé thao tac v& thuan lgi, GV can két hop hién thi ludi 6 vudng bang cong cu
View\Gridlines. Ngoai ra, GV co thé lwa chon vi tri v& doan théng BC sao cho viéc xac dinh trung diém M cutia canh
nay & budc 2 duoc dé dang.

(2) V& trung diém M ciia doan thing BC bing cong cu Insert\Shapes\Flowchart. Tlep do, vé tam giac ABM bang
cach sir dung cong cu Insert\Shapes\Lines. Tai ddy, GV can dam bao tinh chat cich déu cia trung diém M ddi v6i
hai dau mut cia B va C.

(3) Lua chon hinh anh bit chi, cay kéo dé chén vao hinh nhdm gop phan ting himg thi ciia HS khi quan sat tién
trinh cit hinh thang.

(4) Tao hiéu (g dong md phong qua trinh cat ghép hinh thang ABCD thanh hinh tam gidc ADK bang cong cu
Animations\Add Animations. GV c¢6 thé hién thi cong cu Animations\Animation Pane dé quan li, kiém soat thur tu
ctia hiéu ng.

Déi v6i HS: Str dung bd dung cu ghép hinh, gdm miéng bia hinh thang (d3 dugc chuin bi truée), thude do va
kéo dé kham pha kién thic.

BueGe 4: Thiét ké cdc hoat dong day hoc.

Hoat dong 1: Khéi dong. GV cho HS hoan thanh Phiéu hoc tap s6 1.

Noi dung cua Phiéu hoc tap s6 1:

N[n’ém vu I: Em hay v€ hinh, néu tén goi, md ta déac diém va néu cong thurc tinh dién tich cua cac hinh hinh hoc
da biet.

Hinh vé Tén goi M ta diic diém Cong thirc tinh dién tich

Nhiém vy 2: Nén nhitng ndi dung em can biét thém?

GV tdng hop cau tra 10i ciia HS thanh ban trinh chiéu PowerPoint, sau d6 nhan xét, dat van dé dan vao bai hoc
moi “Dién tich hinh thang” (Toén 5).

Hoat déng 2: Hinh thanh kién thirc méi. GV phat cho mdi nhém mot bd dung cu ghép hinh, gdm miéng bia hinh
thang, thudc do va kéo. Sau d6, GV sir dung phan mém PowerPoint trinh chiéu mé hinh dong hudng dan HS cit,
ghép hinh thang thanh hinh tam giac (xem hinh 2, 3) di dugc thiét ké sn va dit cdu hoi dinh huéng cho HS thyc
hanh. HS theo di hudng dan cia GV va thuc hanh trén gidy theo cac budc sau: (1) Xéc dinh trung diém M ciia canh
BC; (2) N6i A v6i M dé dugce tam gide ABM; (3) Cat hinh thang ABCD thanh tam giac ABM va tir giac AMCD;
(4) Ghép tam giac ABM vao tir gidc AMCD sao cho BM triing MC, tao thanh tam gidc ADK (xem hinh 3). Cudi cing,
GV giao cho HS lam Phiéu hoc tap s6 2 theo nhom.

Noi dung Phiéu hoc tap s6 2:

Céu hoi I: Sau khi cat, ghép thi hinh thang ABCD ban dau di tro thanh hinh gi? (CAu tra 10i mong doi: La hinh
tam giac (tam giac ADK)).

Cdu hoi 2: a) Tam giac ADK c6 mot cip canh day va chiéu cao nao? (Cau tra 10i mong doi: Canh day DK va
chiéu cao AH); b) Néu cong thirc tim dién tich hinh tam giac ADK? (Cau tra 161 mong doi: Canh day DK x chiéu cao
AH : 2); ¢) So sanh d9 dai canh DK ctia tam giac ADK véi do dai day 16n va day bé cia hinh thang ABCD? (Cau tra
161 mong doi: DY dai canh DK cua tam giac ADK bé’mg do dai day lon DC cong voi do dai day bé AB, tuc 1a DK =
DC + AB).

Cdu hoi 3: a) So sanh dién tich cta hinh thang vai dién tich hinh tam giac? (Cau tra 101 mong doi: Dién tich hinh
thang ABCD bang véi dién tich hinh tam gidc ADK); b) Néu cong thirc tinh dién tich hinh thang ABCD? (Cau tra 10i
mong doi: [(d6 dai day 16n DC + d9 dai day bé AB) x chiéu cao AH] : 2).

GV cho c4c nhém 1én trinh bay va giai thich cAc két qua trong phép tinh tim dién tich hinh thang ctia nhom minh.
Sau d6, GV nhén xét va trinh chiéu lai cac hiéu tmg cat, ghép dé hop thire héa kién thire. Cudi ciing, GV tong két kién
thirc can hoc cho HS: Dién tich hinh thang bang tong d¢ dai hai ¢y nhan véi chiéu cao (cting mr don vi do) réi chia
cho2.S = w

Hoat dong 3 s Luyén tdp - Vdn dung. GV cho HS luyén tap, van glung cong thure tinh dién tich h}nh thang vira hoc
vao gidi cac bai toan twong tu. Thong qua cac bai tap d6, GV co thé danh gia kha nang linh héi kién thic cua HS.

. trong do: S la dién tich; a va b la d dai hai déy; h la chiéu cao (a, b va h cimg don vi do).
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Bai toan 1: Mot
hinh thang c6 d6 dai
day 1on la 5m, 4 dai
day bé la 3m va
chiéu cao la 2m.
Tinh dién tich cia
hinh thang do.

Bai toan 2: Mot
manh vuon hinh
thang ¢ chiéu cao
22m, day bé bang
17,5m va day 16n
bang 26,5m. Nguoi
ta dy dinh dung "
dién tich manh vuon
dé tréng xodi, dién
tich con lai ding dé
tr@)ng cam. Tinh
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Hinh 3. Truc quan héa tién trinh cdt, ghép hinh thang thanh hinh tam giac

dién tich phan dét ding dé trong cam.

KHBD “Dién tich hinh thang” (To&n 5) duoc thiét ké dua trén khung TPMK. Ké hoach di xac dinh rd ndi dung
tri thitc todn hoc cn day (cach hinh thanh quy tic va cong thirc tinh dién tich hinh thang) va muyc tiéu day hoc cu thé.
Co6ng nghé (phan mém PowerPoint) duogc st dung dé truc quan hoa qué trinh hinh thanh cong thirc, giap HS chit
dong kham pha, kién tao kién thirc, tao moi truong hoc tap sinh dong. Cudi cung, cac hoat dong day hoc dugc thiét
ké chi tiét nham gitp HS chii dong tham gia vao qué trinh kham pha va hinh thanh kién thirc méi.

3. Két luan

Bai bao gidi thidu khung TPMK va dé xuét quy trinh thiét ké KHBD mén Toan & truong tiéu hoc dua trén khung
TPMK va minh hoa trong day hoc bai “Dién tich hinh thang” (Toan 5) véi hi vong cung cép tai liéu tham khao hiru
ich cho GV va SV nganh Gido duc tiéu hoc. Muc tidu 14 gitip nguoi day ap dyng linh hoat cac y tuong tir khung
TPMK vao thuc tién giang day, gop phén ning cao chit lugng giao duc trong. bbi canh cong nghé sd. Tuy nhién, do
chua c6 nghién ciru thyc nghiém kiém chimg nén tinh hiéu qua cua quy trinh can dugc danh gia thong qua cac nghién
ciucy the trong tuong lai. Trong cac nghién ciru tiép theo, can tap trung trién khai thir nghiém quy trinh nay tai cac
truong tiéu hoc va co so dao tao GV nganh Gido duc tiéu hoc, do ludng tac dong cua quy trinh dén sy phat trién
chuyén mén ciia GV, tir d6 dé xuét nhitng diéu chinh phit hop dé tbi wu hoa hiéu qua img dung.
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