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ABSTRACT

Mathematical thinking and reasoning competencies are among the core
mathematical competencies to form and develop in high school students.
Therefore, in order to develop the competencies, it’s important for teachers to
create appropriate teaching situations, with a connection between
mathematics and practice and other subjects. This study proposes a process to
design situations for teaching Mathematics in order to develop students'
mathematical thinking and reasoning capacities. The proposed process was
illustrated through the case design of teaching the concept of “Two equal
vectors” (Geometry 10). Designing teaching situations to develop students’

mathematical thinking and reasoning abilities not only helps improve their
Mathematics learning efficiency but also highlights the connection between
mathematics and reality and other subjects, thereby enhancing students’
interest in learning and conscious application of the learnt knowledge into
practice.

1. Mé dau

Cong cudc ddi mai cin ban, toan dién GD-BT doi hoi gido duc phd thong can tiép tuc ddi méi phuong phap gido
duc theo huéng: phét trién toan dién nang lyc va pham chat nguoi hoc; phéat huy tinh tich cuc, chi dong, sang tao,
bdi dudng phuong phap tu hoc, hirng thd hoc tap, ki ning hop tac, 1am viéc nhom va tu duy doc lap; da dang hda hinh
thirc t6 chire hoc tap, ting cudng hiéu qua sir dung cac phuong tién day hoc (Qudc hoi, 2014). Chuong trinh giéo
duc phd théng mén Toan 2018 da xac dinh cac ning luc todn hoc cdt 18i can hinh thanh va phét trién cho HS gom:
néng lyc tu duy va 1ap luan toan hoc (TD&LLTH); nang lyc md hinh hda toan hgc; nang lyc giai quyét van dé toén
hoc; ning luc giao tiép toén hoc; ning luc sir dung cdng cu, phuong tién hoc toan (Bo GD-DT, 2018b). Do viy,
TD&LLTH 1a mot trong nhimg nang luc todn hoc cét I6i cin duogc hinh thanh va phét trién cho HS phé thong. Phét
trién cho HS ning lyc ndy s& giip cac em thyc hién dugc cac thao tac tu duy, biét lap luan, suy luan toan hoc hop i
true khi két luan, giai thich hodc diéu chinh dugc cach thirc giai quyét van dé toan hoc. Dé phét trién nang luc
TD&LLTH cho HS, GV cin xay dung cac tinh hudng day hoc phu hop, ¢6 su két ndi giita toan hoc vai thuc tién va
cac mon hoc khéc.

Trong chuong trinh mon Toén & phd théng, chi dé “Vecto” (Hinh hoc 10) la mot n6i dung mai, HS lan déu duoc
tiép can. Chu dé nay c6 nhiéu noi dung phong pha, cé the gan véi thuc tién, gitip GV khai thac nham phét trién ning
lyc TD&LLTH cho HS. Du6i déy, sau khi dua ra mot s6 quan niém vé “nang luc”, “nang lyc tr duy va 1ap luan toan
hoc”, bai bao d& xuat quy trinh thiét ké tinh hudng day hoc mén Toan theo hudng trién nang lyc TD&LLTH cho HS.
Quy trinh nay dugc minh hoa théng qua tinh hudng day hoc khai niém “Hai vecto bang nhau” (Hinh hoc 10).

2. Két qua nghién ciu
2.1. Quan niém vé “nding luc”,
2.1.1. Nang luc

Theo Tremblay (2002): Ning luc 1a kha nang hanh dong, dat duoc thanh cdng, ching minh sy tién bo nho vao
kha niang huy dong va st dung hiéu qua nhiéu ngudn huc tich hop cia ca nhan khi giai quyét nhiing van dé cua cudc
song. Theo Bernd Meier va Nguyén Vian Cuodng (2016): Nang luc 1a mt thuoc tinh tam I phirc hop, 1a diém hoi tu
caa nhidu yéu t6 nhu tri thue, ki ning, ki xao, kinh nghiém, su sin sang hanh dong va trach nhiém. Theo Tran Thi
Thu Hug (2012): Ning lyc 1a nhitng kha ning va ki xao hoc dugc hoic sin c6 cia ca thé nham giai quyét mot tinh
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hudng xé4c dinh, ciing nhu sy san sang vé dong co, xa hi,... va kha nang van dung cac cach giai quyét van dé mot
céch ¢6 trach nhiém, hiéu qua trong nhitng tinh hudng linh hoat.

C6 nhiéu quan niém khac nhau vé nang lyc, nhung trong pham vi bai bao ndy, ching t6i thdng nhat theo quan
diém ciia Bo GD-PT (2018a): Ning lyc 1a thugc tinh ca nhan dugc hinh thanh, phét trién nho t6 chat sin c6 va qua
trinh hoc tap, rén luyén, cho phép con ngudi huy dong tong hop cac kién thire, ki ndng va cac thudc tinh c4 nhan nhu
hting thu, niém tin, ¥ chi,... dé thyc hién thanh cdng mat loai hoat dong nhat dinh, dat két qua mong mudn trong
nhiing diéu kién cu thé.

2.1.2. Nang lec tw duy va Igp lugn toan hoc

Theo Tir dién tiéng Viét, tu duy 14 qua trinh nhan thirc, phan anh nhiing thudc tinh ban chat, nhitng méi quan hé
¢6 tinh chat quy luat cia sy vat, hién tuong” (Hoang Phé va cong su, 2008). Nguyén Thanh Hung (2019) cho rang:
Tu duy 14 giai doan cao ciia nhan thire, di sau vao ban chat va phét hién ra quy lut ciia sy vat bang cac hinh thic
nhu biéu twong, phan doan, suy li,...; ddi tugng cua tu duy 1a nhitng hinh anh, biéu twong, ki hiéu; cac thao tac tu duy
chu yéu gém: phén tich, tong hop, so sanh, tuong tw, khai quat héa, triru tuong hoa,... Theo Chuong trinh Gido duc
phd théng mén Toan 2018, mét trong nhitng biéu hién quan trong cia ning luc TD&LLTH la: Thyc hién dugc twong
dbi thanh thao céc thao tac t duy, dac biét phat hién duoc su tuong ddng va khéc biét trong nhiing tinh huéng tuong
ddi phuc tap va Ii giai dugc két qua cua viéc quan st (Bo GD-DT, 2018b).

Tu d6, theo chiing t6i, ndng lyc TD&LLTH 1a nang lyc nhan thic, phan anh, tong hop cac kién thuc, ki nang vé
nhing thudc tinh ban chat, mdi quan hé c6 tinh chat quy luat, tir d6 ghi nho, ti hién, triu tuong hoa, khai quét hoa
dé giai quyét van dé va van dung vao thuc tién.

Ciing theo Chuong trinh gido duc phd thong mén Toan 2018, ning lwec TD&LLTH duoc thé hién thong qua viéc:
- Thyc hién dugc cac thao tic tu duy nhu: so sanh, phan tich, tong hop, dic biét hda, khai quat hoa, twong tur; quy
nap, dién dich; - Chi ra dugc chung ci, Ii 1& va biét 1ap luan hop li trude khi két luan; - Giai thich hodc diéu chinh
duogc cach thic giai quyét van dé vé phuong dién toan hoc (Bo GD-DT, 2018b). Ddi véi HS THPT, céc biéu hién
cua nang lyc TD&LLTH thé hién cu thé Ia: - Thuc hién duoc twong ddi thanh thao céc thao tic tw duy, phat hién
duogc sy twong dong va khéc biét trong nhiing tinh hudng trong ddi phuc tap va i giai duoc két qua caa viéc quan
sat: - Str dung duoc cac phuong phap 14p luan, quy nap va suy dién dé tim ra nhiing céch thic khéc nhau trong qué
trinh giai quyét van d&; - Néu va tra loi duoc cau hoi khi lap luan, giai quyét van dé, giai thich, chimg minh, diéu
chinh duoc giai phap thuc hién vé phuong dién toan hoc.

2.2. Thiét ké tinh huéng day hec khai ni¢m “Hai vecto bang nhau” (Hinh hec 10) theo huwéng phét trién ning
luc tw duy va Igp ludn toan hgc cho hgc sinh

2.2.1. Nhiing yéu cau khi thiét ké tinh huang day hoc theo huréng phat trién ning hec tw duy va Idp lugn toan hoc cho
hoc sinh

Theo Hoang Phé va cong sy (2008): Tinh hudng 1a toan thé nhiing sw viéc xay ra tai mot noi, trong mot thoi gian
hoac mot thoi diém, bude ngudi ta phai suy nghi, hanh dong, di phd, chiu dung,... Theo Phan Trong Ngo (2005):
Tinh hudng day hoc Ia tinh hudng trong d6 c6 sur ay théc ciia GV; su iy thac nay chinh 13 qué trinh GV dura ra nhiing
ndi dung can truyén dat vao cac tinh hudng sao cho phtt hop véi logic su pham, dé khi ngudi hoc giai quyét van dé
s€ dat dugc muc tiéu day hoc.

Nhu vay, mot tinh hubng théng thudng chua phai 13 mét tinh hudng day hoc. Mét tinh huéng chi Ia tinh hudng
day hoc khi GV dua nhiing ndi dung day hoc vao céc su kién cua tinh hudng sao cho phu hop véi logic su pham, dé
khi ngudi hoc giai quyét s& dat dugc muc tiéu day hoc. Tinh hudng trong day hoc 1a nhiing tinh huéng mang tinh
dién hinh, miéu ta cac su kién, hoan canh cd that hay trong tuong nham gitip ngudi hoc hiéu va nam duoc kién thic.

Pé thiét ké cac tinh hudng day hoc nham phat trién ning luc TD&LLTH cho HS, theo chiing t6i, tinh hudng can
dam bao cac yéu t6 sau:

- Ph hop véi muc tidu day hoc mdn Toén theo Chuong trinh gido duc phd théng mdn Toén 2018. Do do, cac
tinh hudng can tap trung thuc hién myc tiéu hinh thanh, phat trién phim chét va ning luc cho HS.

- GOp phan phét trién nang luc TD&LLTH cho HS. Thong qua cAc tinh hUOng day hoc, GV gilp HS thyc hi¢n
duoc cac thao tac tw duy; néu va tra |oi duoc cau hoi khi lap luan, giai quyét van dé; sir dung dugc cac phuong phap
I4p luan, quy nap va suy dién dé hiéu duoc cac céch thire khéc nhau trong qué trinh giai quyét van dé.
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- Téng cuong két noi todn hoc véi thyec tién va cac mon hoc khac. Thong qua tinh hudng, HS can nhan thay duoc
toan hoc khong phai mang tinh han 1am ma c6 ngu0n goc tir thu tidn, c6 su két ndi véi cac mon hoc khac. Tir do,
gitp HS khic sau kién thirc, biét van dung nhiing kién thirc da hoc vao thyc tién.

- Pam bao tinh khoa hoc va kha thi. Tinh hung phai duoc thiét ké phi hop véi trinh d6 va von kién thic da c6
caa HS, Vi tién trinh nhan thirc (tir tryc quan sinh dong dén tu duy triru tuong, tir d& dén khoé) caa cac em.

2.2.2. Quy trinh thiét ké tinh hugng day hoc mén Toan theo huréng phét trién nang hee tw duy va Igp lugn toan hoc
cho hoc sinh

Vin dung quy trinh day hoc phat trién ning luc caa DS Bc Thai va cong su (2020), chiing t6i dé xuét quy trinh
thiét ké tinh hudng day hoc mén Toén theo huéng phét trién nang luc TD&LLTH cho HS gom cac hoat dong sau:

- Trdi nghiém: Bé nhan thirc mot ddi twong, su viéc hay van dé nao d6, ngudi hoc can dua trén von kién thic,
kinh nghiém da c6 tir trude. Néu HS khong c6 von kién thirc can thiét (co lién quan dén kién thic mai), hoac khong
¢6 nhitng trai nghiém nhat dinh, cac em s& rat kho khan trong viéc hinh thanh kién thirc mai. Hon nita, trong day hoc
mon Toén, kién thirc di c6 trude do thudng 1a co so dé hinh thanh, phat trién nhiig kién thirc tiép theo. Do vay, GV
can tim hiéu vén kinh nghiém, nhiing hiéu biét da c6 ctiia HS trude khi hoc mot kién thirc mai va to chirc cho HS trai
nghiém. Trong day hoc dwa trén trai nghiém, GV can tao ra cac tinh hudng goi van d& cho HS duoc trai nghiém béng
cach huy dong kién thirc va kinh nghiém thuc tién dé bién déi dbi twong hoat dong, tim ra huéng giai quyét van dé.
Thoéng qua hoat dong trai nghiém, HS s& co co hoi phét trién ning lyc TD&LLTH bing viéc thuc hién cAc thao tac
tu duy nhu so sanh, phén tich, tong hop dé tir cac kién thire da ¢6, hinh thanh kién thiec moi.

- Phan tich, kham pha, rdt ra bai hoc: Thong qua hoat dong trai nghiém, HS da budc dau tiép can duoc véi kién
thuc cua bai hoc. Do d6, hoat dong phan tich - rdt ra bai hoc can dugc thiét ké vai cac hinh thie t6 chuc hoc tap
phong phu, gitip HS biét huy dong kién thirc, chia sé va hop tac dé linh hoi kién thic mai. Sau khi HS da kham phé
ra kién thirc méi, GV s& chuén héa lai kién thic dé HS rat ra bai hoc. Hoat dong phén tich, kham phé, rdt ra bai hoc
s& giup HS ¢6 co hoi phét trién ning luc TD&LLTH thong qua cac thao tac tu duy nhu twong ty hda, khai quat hda
céc tinh hudng ciia hoat dong trai nghiém.

- Thuc hanh, luyén tdp: Hoat dong ndy can duoc thiét ké sao cho mdi HS déu duoc tu giai quyét van dé, sau do
chia sé véi ban vé cach giai quyét van d&. Khi thiét ké hoat dong ndy, GV can xac dinh dugc nhiing thuan lgi va kho
khan cua HS, du kién tinh hudng cac em can su tro gidp trong hoc tap; bén canh d6 can t6 chirc cac hoat dong hoc
tap phong pht dé tranh s nham chéan cho HS. Hoat dong thuc hanh, luyén tap thong thuong s& |2 giai cc bai tap
todn, HS cung c6 kién thirc, biét huy dong, lién két voi kién thie da co dé thuc hién giai quyét van dé; HS ¢6 co hoi
dé phét trién nang lyc TD&LLTH thdng qua viéc su dung cac phuong phap 1ap luan, quy nap va suy dién dé tim
kiém cac cach thirc khac nhau trong viéc giai quyét van dé.

- Van dung kién thire, ki nang vao thuc tién: Muc dich cua hoat dong nay la gitip HS vén dung duoc kién thuc, ki
ning da duoc tich liy tir qué trinh hoc tap mén Toan va nhiing kinh nghiém ciia ban than vao giai quyét cac van dé
trong hoc tap va trong thyc tién mot cach sang tao. GV huéng dan HS két ndi, sap xép, van dung cac kién thrc, ki
ning da hoc dé giai quyét van dé dit ra, c6 thé t6 chirc cho cac em thyc hién hoat dong hoc tap theo ca nhan hoic
theo nhém. Théng qua viéc van dung kién thire, ki ning vao thuc tién s& gitip HS c6 co hoi phét trién nang luc
TD&LLTH tir qua trinh giai thich, chimg minh, diéu chinh cc giai phéap thuc hién vé phuong dién toan hoc.

2.2.3. Minh hoa thiét ké tinh hugng day hoc khai niém *“Hai vecto bang nhau” (Hinh hoc 10) theo hiréng phét trién
nang lut tw duy va Igp lugn toan hoc cho hgc sinh

- Muc tiéu: + HS phét biéu dugc khai niém vecto bang nhau, hiéu duoc cac diéu kién dé hai vecto bang nhau;
+ Chi ra duogc cac vecto bang nhau trong cac tinh hudng cho trudc; + Viét ding ki hiéu hai vecto bang nhau.

- Nhiing kién thire ma HS dé hoc ¢6 lién quan: HS d hoc V& hai vecto cting phuong, ciing hudng va do dai cua
mot vecto.

Dya vao hai yéu td néu trén, ching toi thiét ké tinh hung day hoc khéi niém hai vecto bang nhau thong qua cac
hoat dong sau:

- Hoat dgng 1: Trai nghiém. GV cho HS quan sat hinh anh thi chay cu li 60m (xem hinh 1) va tra loi cac cau hoi
sau: + Nhan xét huong di chuyén cua cac van dong vién; + So sanh doan duong phai hoan thanh cua cac van dong
vién (¢ day, ta li tucng hoa, coi mdi van dong vién la chay trén mot duong thang va cac duong thing ndy song song
vai nhau, tat ca cac van dong vién déu vé dich).
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Hinh 1. Thi chay ci li 60m

O hoat dong 1 ¢6 co hoi phét trién nang lyc TD&LLTH cho HS dugc thé hién théng qua cAc biéu hién: + HS
duoc quan sat hinh anh truc quan va huy dong kién thirc thuc té vé cudc thi chay & mot cu li cu thé; + HS nhan thay
dugc cac van dong vién di chuyén cting mot huéng trén nhimg doan dwong bang nhau.

- Hoat dgng 2: Phan tich, kham phd, rat ra bai hoc.

+ GV dat cau hoi: Néu coi huéng di chuyén cia méi van dong vién 1a huéng cia vecto, khoang cach tir vach
xuét phat dén vach dich 1a d6 dai ciia vecto thi cc vecto nay c6 dac diém nao chung?

+ HS (cAu tra 161 mong doi): Céac vecto nay c6 cung hudng va cung d6 dai.

+GV: Trong truong hop trén, ta ndi cic vecto ndy bang nhau. Nhu vdy, hai vecto dugc goi 1a bang nhau khi nao?

+ HS (cAu tra loi mong doi): Hai vecto dugc goi la bang nhau khi ¢6 cing huéng va cting do dai.

+ GV: Chinh xac hoa lai khai niém.

O hoat dong 2, HS ¢6 co hoi phét trién nang lyc TD&LLTH thdng qua viéc dua vao hinh anh va cac lap luan
toan hoc dé dua ra két luan: “Hai vecto dugc goi la bang nhau néu chiing ciing huéng va c6 cling d6 dai”.

Théng qua cac hoat dong phan tich, kham pha, GV can gilip HS nim dwoc: Khi hai vecto bang nhau thi chiing
cung hudng. Hai vecto ciing phuong, nghia la gia cua chling s& song song hoac trung nhau.

- Hoat déng 3: Thuc hanh, luyén tap. Trong phan thuc hanh, luyén tip, GV dua ra bai toan sau cho HS:

Bai toan 1: Cho luc giac déu ABCDEF c6 tim O (xem hinh 2). Hay chi ra cac vecto bing véi vecto OB , ddng
thoi co diém dau va diém cudi la dinh cua lyc giac.
C B
' /
/ \\ /\
D¢ \ A

\ / (o) \ /

\/ ,A

) . _Hinh 2. Luc gidc deu

O hoat dong 3, HS c6 nhiéu co hoi phét trién nang lyc TD&LLTH; théng qua hoat dong, cac em chi ra dugc cac
ching cu va 1ap luan hgp 1i trudce khi ket luan:

+ Phantich 1: OE, CD va AF déu la cac doan thing bang nhau (déu biang OB) va nam trén cac dudng thang
song song véi nhau.

+ Phan tich 2: Céc vecto ciing hudng véi vecto OB duoc 1ap tir cac doan thing OE , CD va AFla EO, DC
va FA.

+ Phén tich 3: Trong cac vecto EO, DC va FA .co DC va FA 14 céc vecto c6 diém dau va diém cudi 1a cac
dinh cua luc giac.

Tird6, HS s dé dang giai thich duoc sy bing nhau vé& do dai va ¢o cling huéng ciia céc vecto DC , FA va OB,

Taco: OB = DC = FA (cling bing do dai canh cua luc giac déu ABCDEF). DC va FA 1a céc vecto cung hudng
véi OB . Vay: DC = FA=0B.

- Hogt dgng 4: Vén dung kién thiic, ki nding vao thuc tién. DE gitp HS biét van dung kién thirc, ki ndng vao thyc
tién, GV co thé dua ra bai toan sau:
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“Bai todn 2: Cho h¢ thdng rong roc nhu hinh 3. Kéo h¢ théng rong roc boi mot lyc kéo f thi phan day trong hé
thong rong roc sé di chuyén theo tao nén cac vecto bang nhau. Hay chi ra cac vecto bang nhau d6?

Hinh 3. Rong roc

D¢ giai bai toan nay, GV huéng din HS thyc hién khai thac bai toan theo cac huéng sau nham phaét trién ning
luc TD&LLTH cho cac em:

+Poc dé bai, quan sat va phan tich hinh anh.

Phan tich: Xét tir phai sang tréi, tir trén xudng dudi, hai rong roc (dwong tron) tiép ndi nhau s& quay nguoc chiéu
nhau. Nhu vay, cac dudng tron nam trén ciing mét hang ngang thi s& quay cuing chiéu nhau.

+ Str dung duoc ngdn ngir toan hoc két hop véi ngdn ngir thong thuong dé dién dat cac 1ap luan toan hoc trude
khi két luan.

Céc duong tron (O, ), (O,) va (0,) s& quay ciing chiéu kim ddng hd; céc duong tron (O,), (O;) va (O;) s&
quay theo chidu nguoc lai.

Cac doan thang c6 do dai bang nhau 1a: AA' =BB =CC =DD =EE .

Vy, céc vecto bang nhau theo y&u cAu cua bai toan 1a; A/A=C'C =E'E va BB'=DD".
3. Két luan

Dé viéc phét trién nang lyc TD&LLTH théng qua céc hoat dong day hoc duoc hiéu qua, GV can nam rd ting
biéu hién, mirc d6 yéu cau can dat ciia ning luc ndy & timg giai doan nhan thirc cua HS. Pay 1a co s& quan trong dé
khai thac tiém luc, kich thich sy himg tha hoc tap trong qué trinh hinh thanh va khéam pha tri thic, tir do HS c6 thé
d& dang chuyén héa tri thire thanh hanh dong cu thé va cac nhiém vu hoc tap. Viéc thiét ké tinh hubng day hoc theo
huéng phét trién ning luc TD&LLTH cho HS khang nhiing gilip cac em nang cao hiéu qua hoc tap mdn Toan ma
con thay duoc sy két ndi giira toan hoc véi thyc tién, véi cac mén hoc khéc, tir d6 himg thit hon trong hoc tap va biét
van dung nhitng kién thirc da hoc vao thyc tién.

Tai ligu tham khao

Bernd Meier, Nguyén Vin Cuong (2016). Li ludn day hoc hién dai. NXB Pai hoc Su pham.

Bo GD-DT (2018a). Chuong trinh gido duc phé thong - Churong trinh tong thé (ban hanh kém theo Thong tu sb
32/2018/TT-BGDDT ngay 26/12/2018 ctia B truong Bo GD-DT).

Bo GD-DT (2018b). Churong trinh gido duc phé thong mon Toan (ban hanh kém theo Thong tu sb 32/2018/TT-
BGDDT ngdy 26/12/2018 cua Bo truéng Bd GD-DT).

D4 Biic Thai (chi bién, 2020). Day hoc phét trién nang e mdn Toan trung hoc phé théng. NXB Bai hoc Sur pham.

Hoang Phé, Vii Xuan Luong, Hoang Thi Tuyén Linh, Pham Thi Thity, Pao Thi Minh Thu, Bang Thanh Hoa (2008).
Tir dién tieng Viét. NXB Da Nang.

Nguyén Thanh Hung (2019). Rén luyén thao tac tur duy cho hoc sinh trong day hoc chuong “Tt giac” (Toén 8) &
truong trung hoc co so. Tap chi Giao duc, s6 dac bigt thang 4, 184-187.

Phan Trong Ngo (2005). Day hoc va phuwong phap day hoc trong nha truong. NXB Dai hoc Su pham.

Quéc hoi (2014). Ngh quyét s6 88/2014/QH13 ngay 28/11/2014 vé doi méi chuong trinh, sach gido khoa gido duc
pho thong.

Tran Thi Thu Hué (2012). Phét trién mét so néng luc cia hoc sinh trung hoc phé théng théng qua phwong phdp va
sir dung thiét bj trong day hoc hda vé co. Luén an tién si Gido duc hoc, Vién Khoa hoc Gio duc Viét Nam.
Tremblay, D. (2002). The Competency - Based Approach: Helping learners become autonomous. In Adult Education

- A Lifelong Journey.

11



