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ABSTRACT

In the context of current educational innovation, the TPACK model -
Technological Pedagogical Content Knowledge - has been increasingly
applied, especially in designing technology-integrated lessons to enhance
the interactivity and effectiveness of the teaching and learning process.
Thus, this article proposes a mathematics teaching process based on the
TPACK model and specifically illustrates the teaching of the concept “The
product of a number with a vector” (Math 10). The highlight of this
approach is the use of GeoGebra software to visualize the change of vectors,
combined with the discovery teaching method to enhance students' initiative

and deep understanding. Although the teaching experiment has not been
implemented yet, this process promises to bring positive effects in teaching.
However, to achieve the highest efficiency, it is very important to address
challenges related to facilities and teachers' technology application skills.
This study opens a new approach, leveraging the potential of technology to
improve the quality of mathematics education.

1. M6 dau

Trong bdi canh ddi méi gido duc hién nay, cong nghé dong vai trd quan trong trong viéc nang cao chat lugng day
va hoc, dong thoi trang bi cho HS nhitg kién thirc va ki ning can thiét dé hoc tap sudt doi (Haleem et al., 2022). Su
phat trién nhanh chong ciia cong nghé doi hoi nganh Gido duc can dbi méi khong ngimg dé thich tmg. M6 hinh Kién
thirc Noi dung Su pham Cong nghé (TPACK) tré thanh nén tang thiét yéu trong nghién ctru gido duc, phan nh sy
két hop giira kién thire Cong nghé, Su pham va Noi dung, dong thoi tich hop vao day hoc mét cach hiéu qua
(Masriyah et al., 2024). Sir dung cac phan mém toan hoc trong day hoc da mang lai sy thay déi dang ké, chuyén tir
phuong phép hoc tap thu dong, noi HS tiép nhan kién thitc mot chiéu, sang phwong phap hoc tip chii dong théng
qua viéc trai nghiém céc kién thirc mot cach truc quan va sinh dong (Dockendorff & Solar, 2018). Nghién ctru ciia
Kekana (2016) chi ra rang, GeoGebra cai thién dang ké ning luc tw duy hinh hoc cta HS; trong khi Tran Trung va
Lé Viét Minh Triét (2013) dé xuat img dung GeoGebra vio day hoc cac khai niém phan Hinh hoc & 16p 10 theo con
duong quy nap. Mot nghién ciru khac ctia Aliu va cong su (2025) so sanh hai nhom HS 16p 9 hoc tap vé vecto: mot
nhém hoc theo phwong phép truyén thng, nhém con lai sir dung GeoGebra. Két qua cho thiy, nhom st dung
GeoGebra c6 hiéu biét sau hon c4c khia canh ctia khai niém vecto, dong thoi phét trién ki ning giai quyét van dé va
ting cudng tuong tac trong hoc tap.

“Tich ctia mot s vai mot vecto” (Toan 10) 1a mot ndi dung co ban va quan trong trong chuwong trinh mén Toén
lop 10. Béng cach sir dung phan mém GeoGebra, HS co thé tryc quan héa phép nhan vecto v6i mot s, tir do d& dang
nam dugc tinh chét va img dung ctia vecto trong thuyc té. Viéc tich hop cong ngh¢ va phuong phap sw pham da dang
khéng chi gitip HS hiéu sdu hon cac khai niém ma con phat trién tw duy toan hoc va ki ning giai quyét vin dé, phu
hop véi muc tiéu gido duc hién dai. Trong nghién ctru nay, ching t6i sir dung phuong phap nghién ctru 1i luan dé
phén tich co s6 i thuyét v& md hinh TPACK; tir 6 dé xuat quy trinh day hoc mén Toan va ap dung vao day hoc
khai niém “"Tich ctia mot s6 v6i mot vecto™ (Toan 10). Quy trinh nay tich hop kién thirc Noi dung, Sur pham va Cong
nghé, nham tang cuong tinh tich cuc ctia HS trong hoc tap. Cac hoat dong day hoc dugc thiét ké bao gém viéc sur
dung phin mém GeoGebra dé minh hoa truc quan phép nhan vecto véi mot s6, két hop voi cac bai tap thyuc hanh,
gitip HS khong chi ndm vimg kién thitc ma con phat trién c&c ning luc hoc tap.
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2. Két qua nghién ciru
2.1. Co 56 li thuyét
2.1.1. M6 hinh TPACK

M5 hinh TPACK (Technological Pedagogical Content Knowledge) 1d mot khung li thuyét do Mishra va Koehler
(2006) @& xuat nhim mé ta va huéng dan cach thirc GV tich hgp cong nghé mot cach hidu qua vao day hoc. M6 hinh
nay nhin manh s trong tic gitra 3 loai kién thirc ¢dt 16i: (1) Kién thire Noi dung (CK - Content Knowledge): Kién
thirc vé& chu d& hodc mén hoc ma GV day; (2) Kién thitc Su pham (PK - Pedagogical Knowledge): Kién thirc vé

phuong phép day hoc, chién lugc d4nh gia va cach thic HS hoc eI -

t4p; (3) Kién thitc Cong nghé (TK - Technological Knowledge): oo o S0 s,
Kién thitc v& cac cong cu va tai nguyén cong nghé co thé sir dung {TPACK)
trong day hoc. K Kién thir

Kién thie ™,
Ndidung %
Cang nghé
(TCK)

Ngoai ra, m6 hinh TPACK con bao gom sur két hop giita 3 loai g\é‘n I:hfvc Cong nghé
kién thitc 6t 16i (CK, PK, TK), tao thanh céc kién thire tich hop: (1) 7 cangrgns “ra
Kien thitc Noi dung Su pham (PCK - Pedagogical Content (TPK)
Knowledge): Kién thirc vé cach thirc day mét chu dé cu thé sao cho
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HS d€ hiéu va linh hoi; (2) Kién thirc Noi dung Cong nghé (TCK - Su pham Nl dung ;
Technological Content Knowledge): Kién thirc vé cach thic cong % di ey
nghé c6 thé dnh huong dén ndi dung mén hoc va cach trinh bay ndi Kién third Noi dung
dung do; (3) Kién thuc Su pham Céng nghé (TPK - Technological Su pham o
Pedagogical Knowledge): Kién thirc vé cach thirc cong nghé co thé “‘u,_. E(‘z,c C?nh ‘,-x"

hé tro cac phuong phéap day hoc va danh gia; (4) Kién thirc Noi dung e -

Su pham Céng ngh¢ (TPACK - Technological Pedagogical Content Hinh 1. M6 hinh TPACK

Knowledge): Kién thirc toan dién ve cach thirc tich hop cd ba loai (Nguon: Mishra & Koehler, 2006)
kién thirc cdt 151 dé 6 chure va thuc hién cac bai hoc hiéu qua.

M5 hinh TPACK dugc minh hoa trong hinh 1, thé hién su két hop linh hoat va hai hoa gitra 3 kiéu kién thirc cbt
16i (CK, PK, TK) va ba kiéu kién thirc tich hgp (PCK, TCK, TPK). Su tich hop niy tao nén kién thirc toan dién
(TPACK), gitip GV thiét ké va trién khai bai hoc hiéu qua, phii hop véi bdi canh 16p hoc, ndi dung day hoc va nhu
cau cta HS (Schmidt et al., 2009).

2.1.2. Phan mém todn hoc déng GeoGebra

Hinh hoc dong (Dynamic Geometry) cho phép cac doi tuong hinh hoc trén may tinh thay d6i hinh dang nhung
van gitr nguyén tinh chat va méi quan hé khi thyc hién thao tac diéu chinh (Finzer & Jackiw, 1998). Trong céac phan
mém ho trg day hoc Hinh hoc, GeoGebra ndi bat nho nhimg wu diém nhu micn phi, da nén ting, dé dang tlep can
trén nhiéu thiét bi; hd tro qua trinh giang day va hoc tap, gitip GV va HS tiép can toan hoc truc quan; HS co thé quan
sat 1 sy bién ddi ciia cac di tuong hinh hoc, véi tinh ning kéo - tha (drag-and-drop) hd tro kiém chimg gia thuyét
va kham phé quy luat toan hoc.

Bén canh d6, phin mém GeoGebra giup GV thiét ké tai liéu giang day hiéu qua, h trg HS dé& dang tiép can céc
khai niém toan hoc (Dockendorff & Solar, 2018). Pic biét, GeoGebra thic ddy hoc tp chi dong, gitip HS thuc
nghiém toan hoc, kham pha thong qua tuong tac va trai nghiém thyc té.

2.1.3. Day hoc khdm phd theo mé hinh tirong dong - tim kiém

Day hoc kham pha la phuong phap day hoc khuyén khich HS dat cau hoi, ty tim cu trd 101 va rat ra nguyén tac
tir vi du hodc kinh nghiém thuc tién; tir d6 gitp ngudi hoc phat trién tu duy, khoi day dong co hoc tap ndi tai va rén
luyén kha nang kham ph4, ghi nh¢ cua HS (N guyen Phti Loc va Bui Phuong Uyén, 2016). Do vay, day hoc khiam
pha c6 thé coi la mot tinh hudng hoc tap, trong d6 ndi dung chinh can dugc hoc khong dugc gidi thiu trude ma phai
tw kham pha boi HS, 1am cho HS 14 ngudi tham gia tich cuc vao qué trinh hoc tip (Nguyén Phu Loc, 2010). Bé day
hoc kham pha hiéu qua, viéc dua ra hé thong céc vi du hay phan vi du can phai bao dam tinh vira strc, sao cho dudi
sy huéng dan cua GV, HS ¢o thé phat hién ra cac thudc tinh ban chit ctia khai niém can day.

Day hoc kham phé khai niém toan hoc theo hudng quy nap c6 thé duoc thyc hién theo 5 mé hinh sau: Tuong
dong - tim kiém, Tuong dong - tim doan, Dj biét - tim kiém, Di biét - tim doan, Cong bién (N guyén Phu Loc va Bui
Phuong Uyén, 2016). Trong d6, day hoc kham pha khdi niém toan hoc theo m6 hinh Twong dong tim kiém gom 4
bude: (1) Cho HS quan sat vi du vé khai niém can hinh thanh; (2) Yéu ciu HS phan tich vi du dé tim ra cac dic diém
chung; (3) Khi HS nhan ra nhimg thudc tinh chung du dé dinh nghia khai niém, GV cho biét tén khai niém nay va
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yéu cau HS phat biéu dinh nghia trong trudng hop tong quat; (4) GV t6 chirc khai quat hoa va phat biéu dinh nghia
(Nguyén Pha Loc, 2010). Trong bai bao niy, ching t6i trién khai day hoc kham pha theo mo hinh TPACK nham
gitip nguoi hoc xay dung khai niém “Tich ctia mot s6 vdi mot vecto” (Toan 10).

2.2. Dé xudt quy trinh day hoc mén Todn theo mé hinh TPACK

Dua trén khung li thuyét TPACK, ching t6i dé xuit quy trinh day hoc mén Toan theo md hinh TPACK gdm 02
giai doan, vdi 5 budc sau day:

Giai dogn 1: Chuan bi. O giai doan nay gébm céac hoat dong sau:

(1) Phén tich ndi dung tri thirc toan hoc (CK). O hoat dong nay, can xac dinh 9 tri thirc toan hoc can day; phan
tich cach thuc trinh bay, bao gom dinh nghla ban chat, vi dy, hinh anh minh hoa; xem xét cac kién thirc nén c6 lién
quan; du doan nhimg kho khén tiém 4n ma HS c6 thé gap khi tip can tri thirc méi.

(2) Lya chon phuwong phap day hoc (PK). Dya trén dac diém cua tri thire toan hoc va muc tiéu bai hoc, GV lua
chon phuong phap day hoc tich cuc phu hgp (nhu phwong phép truc quan, phurong phap kham pha, phwong phap
giai quyét van dé,...); xac dinh rd vai trd ciia GV va HS trong hoat dong day hoc.

(3) Lua chon cong nghé hd tro (TK). Can cir vao phuong phap day hoc, GV can lya chon cong nghé ho trg (nhu
phan mém day hoc, thiét bj ki thudt sd,...) dé dam bao c¢6 thé hd trg hiéu qua cho viéc hinh thanh va phat trién tri thirc
todn hoc.

(4) Str dung két hop cac yéu t6 kién thuc, phuong phap day hoc va cong nghé: (1) Két hop Cong ngh¢ va Noi
dung kién thirc (TCK): Str dung cong nghé dé truc quan héa va minh hoa tri thirc toan hoc, giup HS tiép cin noi
dung mot cach sinh dong va hiéu qua; (2) Kién thirc Noi dung Su pham Cong nghé (PCK): Van dyung cac phuong
phap day hoc tich cuc dé huéng dan HS tim hiéu tri thirc, khai thac cAc vi du va phan vi du nham hiéu su sac vé tri
thire moi; (3) Kién thirc Su pham Cong nghé (TPK): Str dung cong nghé dé hd trg qua trinh day hoc, thiét ké hoat
dong tuong tac, giup HS ty kham ph4, thao tac va rut ra két lun, tir 46 nng cao hiéu qua linh hoi kién thirc.

Giai doan 2: T6 chike cdc hoat dong day hoc (TPACK). O giai doan niy, GV t6 chirc cac hoat dong day hoc cu thé,
két hop str dung cong nghé h trg, tao ra mdi truong hoc tp tuong tac, khuyén khich HS chu dong kham pha, thyc hanh
va van dung kién thire; xay dung cac cau hoi, bai tap phu hop dé danh gid két qua hoc tap cua HS. Tién trinh day hoc
dugc chiing t6i trién khai theo cac hoat dong: Khoi dong; Hinh thanh kién thirc; Luyén tap va Véan dung.

Quy trinh day hoc 5 budc & trén cd thé duoc ap dung linh hoat trong nhiéu tinh hudng day hoc dién hinh nhe su
tich hop cuia 3 thanh td ¢t 16i va 4 thanh tb tich hop caa md hinh TPACK, dic biét véi nhiing ndi dung mang tinh
truc quan va c6 kha nang khai théc bang cong nghé. Tuy nhién, dé trién khai hiéu qua, GV can c6 ki ning sir dung
cong nghé, diéu kién thiét bi hd tro phii hop va lya chon néi dung day hoc dap tng dinh huéng kham phé - tuong
tac, tir do gop phan xay dung cc hoat dong day hoc phét trién nang luc cho HS.

2.3. Minh hoa day hoc khdi niém “Tich ciia mgt s6 véi mjt vecto” (Todn 10) theo mé hinh TPACK

Giai dogn 1: Chuan bi.

(1) Phén tich ndi dung tri thirc toan hoc (CK). Trong sach gido khoa, bd sach Canh Diéu, Toan 10, tap 1 va Bo
sach Chan troi sang tao, khai niém tich ctia mot s0 voi mot vecto nhu sau: Cho sb thuc k # 0 voi mot vecto 3 # 0.
Tich cta s6 k véi vecto 3 1a mot vecto, ki hiéu k.3 duoc xéc dinh: Cing hudng voi vecto @ néu k > 0, nguoc
hudng vdi vecto @ néuk < 0;co 6 dai biang |k|. |7 va quy uéc 0.3 = 0, k. 0 = 0 (S Duc Théi va cong su, 2022).
Bo sach Két ndi tri thirc vao cudc sdng, Toan 10, tap 1, khai niém nay duogc trinh bay cho truong hop sé k > 0 trudc,
truong hop sé k < 0 sau va quy uéc k.d@ = 0 néuk = 0 hoac @ = 0. Diém chung ctia ba bo sach 1a dinh nghia tich
cua 6 k véi vecto d 1a mot vecto xac dinh boi hudng va do 16n, phu thuge vao gié tri k. Voi dinh nghia nay, dé gitp
HS d?:’ dang hinh dung dugc sy thay doi do dai va huéng cua vecto, GV can sir dung cong cu truc quan va lién hé
thye te.

(2) Lya chon phuong phép day hoc (PK). Trong budc nay, chung t6i st dung phuong phap day hoc kham pha
theo mo hinh twong dong - tim klem t6 chirc cho HS théo luan theo nhom dé tim hiéu khai niém “Tich ctia mot s6
vi mot vecto” thay vi cung cip sin kién thuc.

(3) Lya chon cong nghé hd trg (TK). GV sir dung GeoGebra dé biéu dién hinh hoc, biéu dién sy bién doi cua k. d
theo k; dung thanh truot dé thay d6i k va cho HS quan st tac dong dén do 1on, phuong va hudng cua k. d; tao hinh
dong dé kiém chimg cAc tinh chat.

(4) Két hop cac yéu t6 kién thirc, phwong phap day hoc va cong nghé (TCK). Dé trién khai day hoc kham pha
theo mé hinh TPACK, GV can két hop giita yéu t6 kién thirc, phuong phap day hoc va GeoGebra (TCK). GV sir
dung biéu dién hinh hoc dong d& minh hoa tich mot s6 véi mot vecto. HS c6 thé tuong tac tir thanh truot hay nhap
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vao cira 56 cau 1énh cho k thay doi, chuyén tir Am sang duong dé quan sat sy thay doi ctia kd, tir d6 hicu rd khai
niém tich ciia mot s0 v6i mot vecto. GV huéng dan HS kham pha kién thirc va ty rdt ra két luan veé tac dong cua so
k dén d6 16n, phuong va hudng cua vecto tim dugc.

Giai doan 2: Té chire cdc hoat dong day hoc. Cac hoat dong day hoc dugc xay dung trén nén tang TPACK.

Muc tiéu day hoc: - vé }(ién thirc: HS hiéu duoc khéi niém tich cua mot s6 V&I mot vecto; van dung duoc cac
tinh chat cua tich cua mot s voi mot vecto vao gidi bai tap; - Ve ki ndng: HS biéu thi duoc hai vecto cung phuong
thi vecto nay bang tich 50 k nhan véi vecto kia; - Vé dinh hudng phét trién nang lyc: Gitp HS rén luyén ning lyc
phat hién va giai quyét vin dé.

Cac hoat dong da)f hoc duqc x4y dung trén nén tang TPACK nhu sau:

(1) Khei dong. D cung 0 cho HS khai niém hai vecto cting phuong, GV
chiu hinh 2 véi sy ho trg ctia phan mem GeoGebra va dat cau hoi: Néu nhan xét
vé phuong, hlmng cua cac cap vecto trén hinh 2? (Cau tra loi mong doi: (1) Hai 7 Yd
vecto d va b cung phuong va cung hudng; (2) Hai vecto ¢ va d cung phuong va \/
ngugc hudng; (3) Hai vecto e va f khoéng cung phuong). G

Hoat dong 1 dé duoc trién khai theo mé hinh TPACK, cu thé: GV str dung
GeoGebra dé v& va trinh chiéu hinh 2 (TK), sau d6 t6 chirc cho HS thao luan Hinh 2
nhém (mdi nhém gdm 2 HS) va dat cau hoi goi m¢ (PK). Thong qua phdn mém
GeoGebra, GV truc quan hoa mdi quan hé gitra cic vecto va tao méi trudng hoc tap tuong tac.

(2) Hinh thanh kién thirc. GV trinh chiéu hinh 3 véi ba c b
vecto AB, CD, EF da dugc vé bing GeoGebra cho HS quan
sat cac cip vecto AB va CD, AB VA EF (so sanh vé phuong,

= b

huéng, do dai). GV dit cau hoi: So sanh cip vecto AB va AL B
CD, AB va EF (vé phuong, huéng, do dai)? HS thao luan :
va du kién kham pha duoc: cip vecto AB va CD clng

phuong, hudng, d6 dai vecto cD bang hai lan do dai vecto Hinh 3

AB; cip vecto AB va EF cung phuong, huéng, do dai vecto
EF bing ba lan do dai vecto AB. Sau d6, GV gidi thiéu: vecto cD bang 2 lan vecto AB; vecto EF bang 3 lan vecto
AB va dugc ki hiu: CD = 2. 4B, EF = 3.4B. GV tiép tuc hoi vé phuong, chiéu, d6 16n cua vecto 2. AB va 3.4B
s0 v6i vecto AB, tir d6 giup HS rit ra nhan xét: vecto 2AB ctng chiéu voi vecto AB vaco d06 16n bang 2 1an d6 16n
cta vecto AB ; vecto 3.4B cung chiéu véi vecto AB va c6 do 16n béng 3 14n d6 16n cua vecto AB.

GV cho HS thao luan va yéu cau khai quat héa vé tich cia mot sé k > 0 vai mot vecto. Du kién cau tra loi mong
doi tir HS: V6i s6 thuc k > 0 thi tich ctia s6 k V6i vecto d # 0 2 mot vecto, vecto ndy cing huéng Véi vecto @ va
¢6 d6 16n bang k 1an do 16n cua vecto @’. Tuong tu, GV lai dit cau hoi: Truong hop k < 0 thi tich sb thuc k véi
vectod # 0 12gi? (xem hinh 4). HS quan sat va du kién rut ra dwoc
nhan xét: Tich cua s k < 0, véi mot vecto d # 01a mot vecto, ki
hicu 1a k.d. Vecto k.d nguoc huéngvéi vectod, co do c

dai bang |k|. |d|. Tix do, GV tong quat hoa va di dén dinh nghia khai

niém tich ciia mot s vai mat vecto thong qua cau hoi: Vai s thuc £ F
sb k # 0 va vecto @ # 0 thi tich cia k véi vecto d I3 gi? GV cho
HS thao luan dé hinh thanh khai niém: Tich cta sb k # 0 voi mot
vecto d # 0 lamot vecto, ki hi¢u k.d duoc xac dinh nhu sau: cling
hudng véi vecto d néu k > 0, nguge hudng véi vecto dnéuk < 0va c6 do dai bang |k|.|dl|. GV can luu  cho HS,
phép lay tich ctia mot s voi mot vecto con goi la phép nhan ciia mot sb véi mot vecto.

Nhu vay, hoat dong hinh thanh kién thirc duoc trién khai theo mé hinh TPACK. GV di sir dung GeoGebra dé vé
va trinh chiéu hinh 3 va hinh 4 (TK), sir dung phuong phap day hoc kham pha theo mé hinh twong ddng - tim kiém
(PCK) dé t6 chirc cho HS thao luan nhém (PK), hinh thanh khai niém tich cia mot s6 véi mot vecto (CK). O hoat
dong nay, phan mém GeoGebra c6 vai tro truc quan hoa su thay doi ciia vecto khi nhan véi mot s (TCK).

Hinh 4
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(3) Cung cd. GV sir dung bd cong cu cua
GeoGebra dé thiét ké anh dong minh hoa cho e
khai niém tich caa mot s6 k voi mot vecto bat ki
@ # 0, s k dugc nhap tir cira s6 cau 1énh. Do vay,

GV c6 thé dung cau 1énh két hop thanh truot dé

minh hoa su thay d6i cua sb k twong tmg véi su —3a
thay ddi ciia vecto k.@ (xem hinh 5). Két qua
mong doi HS phan tich dwoc: k.d vad (@ # 0,
k # 0) la 2 vecto cung phuong (gia ctia k. d va d Hinh 5. Minh hoa tich cia sé k = — 3
trong truong hop ndy tring nhau). Vecto k.d
cung huéng voi vecto dnéu k >0, nguoc
huéng véi d@ néu k < 0. Véi vecto d@ # 0 cho truéc va k # 0 thi c6 vo s vecto k. @ va chiing 1a nhitng vecto bing
nhau. D6 dai |k. d| = |k|. @], néu truong hop k = 0 hogc @ = 0 thi k.d = 0.

[m

A

véi mét vecto a # 0 (théng qua thanh triegt)

Dé gitip HS khic phuc duoc nhimg sai 1am thuong gip, GV cho HS théo luan theo nhém va cho biét phat biéu
nao ding va phat biéu nao sai? Néu sai thi gidi thich tai sao va diéu chinh lai cho dung? Cac cau hoi duge GV dua
ra: Em hay cho biét c&c ménh dé sau 1a ding hay sai: (1) k. d luén cting huéng vecto @ (Cau tra 1oi mong doi: Sai);
(2) k. d ludn cing phuong Véi vecto d@ néu k # 0? (Cau tra 1oi mong doi: Sai); (3) Do dai k. d bang k lan do dai
vecto @ (Cau tra 16i mong doi: Sai); (4) V6i b = 5.4 thi @ va b cing hudng (Cu tra 16i mong doi: Dang); (5) Vi
b=k.d (ktiyy)thid vab luon cing phuong (Cau tra 16i mong doi: Sai); (6) Vi |B| = |k|.|d|,ta c6 do 16m
ctia vecto b bang k nhan véi do 16n cua vecto @ (CAu tra 161 mong doi: Sai); (7) Vi mdi s6 k va vecto @ cho trudc,
¢6 duy nhat vecto k. d (Cau tra 101 mong doi: Sai) (xem hinh 6).

Trong 1}oat dong 3, cac yéu ‘gé cua TRACK k=2
da dugc the hién: HS cling c6 kién thirc vé khai B Naa. VY
niém tich cua mot sé véi vecto (CK). GV st
dung phuong phap day hoc kham pha va thao
luan nhom dé HS tu kham phé va sira chira sai
lam (PK), thdng qua phan mém GeoGebra dé
truc quan hoa sy thay di cua vecto khi nhan véi
mot s6 k (TK). Qua d6, giup HS thiy duoc su
thay dbi cua vecto mét cach truc quan, hd trg
hiéu sdu cc tinh chat ctia c4c phép toan (TCK).

(4) Van dung. GV su dung phan mém Hinh 6. Hinh minh hoa c6 vé s6 vecto 2.a (K = 2)
GeoGebra vé tam giac MNK ¢0 G la trong tam
va E 1a trung diém cua doan thang MN, hinh chit nhat ABCD c6 tm O, hinh luc giac déu PQRSTX ¢ tAm | dé trinh
chiéu cho HS quan sat (xem hinh 7) va phat cho m&i nhom (mdi nhém gdm 02 HS) phiéu hoc tap véi cau héi mo:
Céc em hdy quan sat tam giac MNK, hinh chit nhdt ABCD, luc gide déu PQRSTX va liét ké cdc cdp vecto dirge phdn
tich duwi dang vecto nay bang tich ciia mét sé k (6 k xdc dinh theo tinh chat moi hinh) nhdn véi vecto kia?. Théng
qua bai tip nay, GV kiém tra dugc mirc d6 nhan biét, thong hiéu va van dung vé khai niém “tich cia mot s voi mot
vecto” ciia HS, tir d6 c6 giai phap hd tro kip thoi, gip cac em cang cb kién thic bai hoc. GV c6 thé goi ¥ dé cac
nhom ty dua ra duoc phuong an tra 10, giai thich va bo sung cac truong hop chua da (néu co).

K D G Q P

Hinh 7
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Cau tra 1di duge mong doi: Tam giac MNK ¢ MN = 2.ME = 2.EN = —2.EM = —2.NE,NM = 2.EM =
2.NE = —2.ME, KG = .KE = 2.GE = —2.EK,... Hinh chir nhat ABCD 6 4B = 1.DC, AC = 2.40 =
2.0C =—2.0A=-2.C0, BD =2.B0O = 2.0D = —2.0B = —2.D0,... Lyc gidc déu PQRSTX c6 RX =
2.Q7 =2.ST=2.1X = —-2.IR = =2.TS, twong tur cho sy biéu dién cia 2 Vectoﬁ VASP,...

Trong hoat dong 4, c4c yéu td cua mo hinh TPACK duoc van dung cu thé nhw sau: Ap dung khai niém tich ciia
mot s vai mot vecto vao cac bai tap thuc hanh trén céc hinh hinh hoc khac nhau (tam giac, hinh chi nhét, luc giac
deu) khuyen khich HS 1am viéc theo nhém dé thao luan va trinh bay céc két qua vé vecto; tiép tuc sir dung GeoGebra
dé tao md hinh hinh hoc, gilp HS dé dang quan sat va phan tich cac cap vecto. TOm lai, voi cac hoat dong day hoc
khai niém “Tich cia mot s6 V6 mot vecto” dugc thiét ké dua trén khung Ii thuyét TPACK nhim tao ra mot moi
truong day hoc tich cuc. Phan mém GeoGebra h tro truc quan héa, gitip HS quan sét su thay ddi ciia vecto khi nhan
Vi mot so tuy y, tir do dé dang ghi nhé va hiéu sau khai niém; khuyén khich tu duy kham pha thong qua viéc cac
em duoc trai nghiém thay d6i tham s, diit cau hoi va tu rit ra két luan, qua do phét trién tu duy doc 1ap va sang tao.
3. Két luan

Bai bao da d& xudt mot quy trinh day hoc mén Toan theo md hinh TPACK, tich hop gita kién thirc Noi dung,
Su pham va Cong ngh¢ va van dung quy trinh vao day hoc khai niém “Tich cua mét s6 voi mét vecto” (Toan 10).
Chiing t6i di str dung GeoGebra dé truc quan hoa sy thay ddi ciia vecto khi nhén v6i mot s0, két hop véi phuong
phép day hoc kham pha. Tuy nhién, viéc trién khai mé hinh TPACK trong thyc té c6 thé gip phai mot sb thach thirc,
ching han nhu thiéu thiét bi cong nghé tai mot sb trudng hoc hodc GV chua thanh thao trong viée tmg dung cong
ngh¢ vao giang day; HS gap kho khan khi nhén dién cac cap vecto ti 1€, hiéu chua rd y nghia hinh hoc ctia khéi ni¢m
“Tich ciia mot s6 voi mot vecto™ va thu dong trong thao luén nhom, dan dén hiéu qua hoc tap chua dat dugc két qua
nhu mong doi. Nhiing yéu t6 nay c6 thé 1am giam hiéu qua vmg dung ctia mo hinh va khién két qua kho dat dugc
nhu ki vong ban dau. Mic du chua duge trién khai thuc nghiém, viéc ap dung TPACK duogc ki vong s€ gitp HS hiéu
su khai niém, phat trién tu duy doc 1ap, ting himg thi hoc tap, dong thoi ning cao ning luc su pham ciia GV.
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