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The establishment and development of mathematical competence
among students constitute a requirement stipulated by the 2018 Basic
Education Program. Proficiency in mathematical modeling stands as
one of the five components of mathematical competence. This article
expounds upon the concept of mathematical modeling, delineating its
manifestations and the prerequisites for students’ competence in
mathematical modeling at the elementary school level. The research
methodology encompasses the synthesis of expert experiences and
theoretical investigation. The article introduces strategies for
implementing mathematical modeling within the instruction of
geometric concepts at the elementary school level. These strategies
encompass the formulation of models for arithmetic operations such as
addition, subtraction, multiplication, and division, as well as the
creation of models for simple geometric shapes. The design approach to
mathematical modeling detailed in this paper empowers primary school
educators to leverage content from elementary school mathematics
textbooks or construct real-world scenarios to facilitate instructional
sessions centered around the establishment of mathematical models for
students. In this manner, it engenders the formation and cultivation of
students' proficiency in mathematical modeling.
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M® hinh héa

Ning luc toan hoc

Nang lyc m6 hinh hda toan hoc
Day hoc yéu t hinh hoc
Truong tiéu hoc

Hinh thanh va phat trién ning luc toan hoc cho hoc sinh 1a mot yéu cau
ciia chuong trinh gido duc phé thong 2018. Ning luc mé hinh hda toan
hoc 1a mot trong nam thanh té caa nang luc todn hoc. Bai viét trinh bay
vé khéi niém mo hinh héa toan hoc, biéu hién va yéu cau cua nang luc
mo hinh hda toan hoc cua hoc sinh tiéu hoc. Phuong phap nghién ctu
téng két kinh nghiém chuyén gia, phuong phap nghién ciru Iy luan. Bai
viét gici thiéu bién phép thiét 1ap mo hinh toan hoc trong day hoc yéu tb
hinh hoc & tiéu hoc, cach tao md hinh phép toan cong, trir, nhan, chia,
tao mo6 hinh cac hinh v& hinh hoc don gian. Tir cach thiét ké mé hinh
toan hoc trong bai bao gilp gi4o vién tiéu hoc khai thac tir sach giéo
khoa toan tiéu hoc hoic tu tao ra cac tinh hubng thuc tién dé t chic
day hoc thiét 1ap md hinh toan hoc cho hoc sinh, qua dé hinh thanh va
phét trién nang luc mo hinh héa toan hoc cho hoc sinh.
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1. Pat van dé

Ngay 26/12/2018, B6 Giao duc va Dao tao da ban hanh Chuong trinh giao duc pho thong tong
thé [1] va chuong trinh cdc mon hoc theo dinh huéng phaét trién pham chat va ning luc (NL) cua
ngudi hoc. Chuong trinh gido duc phd thong (CTGDPT) mén Toan 2018 [2] x4c dinh cac thanh
t6 ¢t 18i ciia NL toan hoc la: NL tu duy va 18p luan toan hoc, NL md hinh héa toan hoc
(MHHTH), NL giai quyét van d¢ toan hoc, NL giao tiép toan hoc, NL st dung cong cy, phuong
tién hoc toan [2]. Hinh thanh, phat trién NL MHHTH s& gitip HS khong chi hoc toan t6t ma con
giup HS giai quyet t6t cac van dé clia cac mon hoc khac va trong cudc song [3] O tiéu hoc, mén
Toan khdng phan chia thanh cac phan mén. Cac yéu t6 hinh hoc (YTHH) gin két chit ché ciung
v6i cac kién thirc vé Po luong dé cau thanh mach noi dung Hinh hoc — Po luong, dong thoi ciing
v6i cac mach kién thuc khac tao nén mot mon Toan théng nhat [4]. Ngoai ra, viéc day hoc
YTHH ¢ tiéu hoc con gbp phan phat trién tri tuong tugng khong gian va tinh truc giac cho HS.
Mo hinh héa (MHH) trong day hoc Toan 1a qué trinh gitp hoc sinh tim hiéu, khdm pha cac tinh
hudng nay sinh tir thyc tién bang cong cu toan hoc. Bai bao nay trinh bay quy trinh mé hinh héa
trong day hoc mén Toan ¢ trudng phé thong. Quy trinh nay doi héi cac ki ning va thao tac tu
duy toan hoc nhu phan tich, tong hop, so sanh, khai quat hoa, triru tuong hoéa cua hoc sinh. MHH
cling cho thay mdi quan h¢ gitra thuc tlen Vv6i cac van dé trong sach gido khoa dudi goc nhin cua
Toan hoc. O truong phd thong, cach tiép can nay giup viéc hoc toan cua hoc sinh tré nén c6 y
nghia hon, tao dong co va niém say mé hoc Toan [5]. “Md hinh héa toan hoc s& 1a cau ndi cac
suy luén trong 16p hoc va suy luén trong nhiing tinh hudng thyc t&” [6]. D3 co tac gia nghién ctru
vé viéc phat trién ning lyc MHHTH cho hoc sinh nhu Pham Thi Thanh Tu [7], tac gia nghién
ctru khai thac bai toan dudi "phuong dién khac nhau cua toan hoc nhu hinh hoc, s6 hoc, dai
luong” [8]. tac gia Lé Thi Thu Huong va Pinh Thi Hong Lién da gioi thiéu céch thiét ké va t6
chuc céc hoat dong mé hinh hoa cac bai toan theo 4 budc va mot sé vi du cu thé vé mach sé hoc
va mach dai luong [9]: “Budéc 1 (toan hoc héa): Phan tich van d& thuc tién, don gian hda van dé
bang cach loai bo nhitng yéu té khong ban chat dé md ta va dién dat lai van dé bang cac cong cu
va ngbn ngir toan hoc (néu duoc bai toan). Budc 2 (giai bai toan): Stir dung cac cong cu toan hoc
va phuong phép giai toan phu hop dé giai quyét van dé hay bai toan di dwoc toan hoc hoa. Budc
3 (hiéu va thong dich): Hiéu va trinh bay y nghia 15i giai ciia bai toan ddi véi tinh hudng trong
thuc tién (bai toan ban dau). Budc 4 (d6i chiéu thuc té): Xem xét lai vin dé hoic bai toan di néu
& budc 1 ciing nhu 101 giai cua bai toan, xem lai cadc cdng cu va phuong phap toan hoc da sir
dung, @i chiéu thyc tién dé cai tién md hinh (bai toan hoic van dé) da xay dung”. Tac gia Cao
Thi Ha, Nguyén Xuan Dung ciing di trinh bay mot cach c¢d hé théng cac khai niém lién quan dén
md hinh héa va niang lyc md hinh héa gidi thiéu cach “Phat trién nang lyc mé hinh hda cho hoc
sinh trong day hoc Ham sé & 16p 10 trung hoc phd thong” [10]. Trong dao tao va bdi dudng gido
vién tiéu hoc chua c6 cac tai liu gidi thidu tinh hudng cu thé phat trién ning lyc md hinh hoa
toan hoc cho hoc sinh khi day hoc yéu t6 hinh hoc cua tiéu hoc. O bai viét nay, ching t6i trinh
bay mot s quan niém vé NL MHHTH 6 tiéu hoc, bién phap day hoc YTHH theo huéng phat
trién NL MHHTH cta HS gop phan thyc hién tot CTGDPT moi.

2. Phwong phap nghién ciru

Bai viét sir dung phuong phap tong két kinh nghiém cua cac chuyén gia nghién ciru vé giao
duc toan hoc va ¥ kién ciia mot s6 chuyén gia tham gia truc tiép vao qué trinh xay dung Chuwong
trinh gido duc phd théng mén Toan 2018. Ngoai ra, chung t6i sir dung phwong phap nghién ctru
1y ludn trén co sé tim hiéu, phén tich cic cong trinh khoa hoc, sach chuyén khao, trang thong tin
dién tir cua céc td chire quéc té vé day hoc toan tiéu hoc. Céc tu liéu tham khao duoc tac gia lya
chon va sap xép theo hai noi dung chinh: (1) khai niém nang lyc mé hinh hoa toan hoc cua HS tiéu
hoc; (2) Bién phép day hoc yéu t6 hinh hoc _phat trién nang lyc mé hinh hoa tinh huong thuc tién
cho hoc sinh tiéu hoc. Dic biét, chung t6i téng hop, phan tich va dua ra mot sd tinh huong la cac
bai toan cu thé nham phét trién niang lyc mo hinh héa toan hoc trong day hoc mén Toén & tiéu hoc.
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3. Noi dung nghién ciru
3.1. Vé néng lwc m6 hinh hoa todn hoc ciia HS tiéu hoc

“MHH toan hoc 14 qua trinh chuyén d6i mot s6 van dé thuc tién sang mot van dé toan hoc
bang cach thiét 1ap va giai cac mo6 hinh (MH) toan hoc, thé hién va danh gia 10i giai trong ngt
canh thuc tidn va cai tién MH néu cach giai quyét khong phu hop” [5]. “MH dugc dung dé mo ta
mot tinh hudng thyc tién nao d6, MH toan hoc dugc hiéu 1a sir dung cong cu toan hoc dé thé hién
n6 dudi dang cia ngdn ngit toan hoc, trong d6 MHH (Xem minh hoa trén Hinh 1) 1a qua trinh tao
ra md hinh nhiam huéng toi giai quyét mot van d&. Qua trinh nay tuan theo mot quy trinh sir dung
cac quy tic ddc biét dé thanh lap gia thuyét hay cdu truc toan hoc nhu: cong thirc, thut toan,
phuong trinh, bang biéu, biéu twong, db thi... dé tir 6 HS c6 mot cai nhin rd rang hon vé cac van
dé ton tai trong thuc tién” [6].

Tinh hudng thyc tign |[CUeN S8k hisu va xéy dung MH.| Mg hinh toan hoc

AAp dung Phan l[ch:
Hiéu va théng dich A 4
Két luén toan hoc

Két luan, Thong béo

Hinh 1. Quy trinh MHH theo Swetz & Hartzler (1991)

Céc tinh hudng thyc tién: NL MHH toan hoc hinh thanh va phat trién tir van dé thyc tién, tinh
hudng thyc tién 13 yéu t6 dau tién chii yéu trong chu trinh hinh thanh MHH toan hoc, nén GV
phai tang cudng cac tinh hudng, bai todn xuét phat tir thyc tién cho HS, 1am cho HS thay toan hoc
c6 y nghia v6i cudc sdng. Tir tinh hudng thuc tién dé HS quan sat, hiéu va xay dung duoc MH
toan hoc thi truéc hét HS phai duoc hiéu ding cac kién thirc toan hoc dé tir d6 thé hién tinh
hudng thuc tién dudi dang cua ngdn ngir toan hoc. Phai dich chuyén dugc quan hé trong ngdn
ngill tw nhién sang quan hé trong ngdn ngit toan hoc. Thong qua viéc xay dung MH toan hoc, cac
dir liéu cua tinh huéng thyc tién duoc boc 16 rd rang, dé hiéu hon cho HS. HH c¢6 loi thé trong
cach MHH béng cac hinh v&, biéu bang, cac biéu dién truc quan hinh anh. Nhin vao MH toan hoc
HS phan tich dé két luan toan hoc. Tt do lai “phién dich” nguoc lai dé tra 1oi yéu cau trong BT
ctia tinh hudng thyc tién.

Chuong trinh gido duc phd théng mon Toan 2018 da cu thé hoa nhimng biéu hién va két qua
hoat dong mé hinh hoa toan hoc d6i véi HS tiéu hoc. Noi dung chi tiét duoc thé hién & bang 1.

Bang 1. Biéu hién va yéu cau ciia NL MHHTH ciia HS tiéu hoc

Bi€u hién Yéu cau

- Thyce hién dugc cac hanh dong: . —‘Ll,ra chonv duoc cac phf%p toan, céng}hfrc sb hoc, so
- Xéc dinh dugc md hinh toan hoc (gom cong do, bang bi€u, hinh v& dé trinh bay, dién dat (n6i hodc
thirc, phuong trinh, bang biéu, dd thi,...) cho tinh viét) duoc cac noi dung, y tudng cua tinh huong hién

hudng xuét ‘hién trong bai todn thuc tién. trong bai toan thyc tién xuét hién don gian.
- Giai quyét dugc nhiing van dé toan hoc trong - Giai quyét dugc nhitng bai toan xudt hién tir sy lya
mo hinh dugc thiét 1ap. chon trén.

- Thé hién va danh gia dugc 10 giai trong ngit - Néu dugc ciu tra 16i cho tinh hudng xuét hién trong
canh thuc t€ va cai tiéen dugc mo hinh néu cach bai toan thuc tién.
giai quyet khong phu hop.

Nhu vay, c6 thé ndi cac chi bao quan trong dé xac dinh NL MHHTH cua HS tiéu hoc thé hién
qua céc dong tu sau:

- Xac dinh dugc m6 hinh toan hoc (gém cong thirc, phuong trinh, bang biéu, dd thi,...) cho
tinh huéng xuét hién trong bai toan thuc tién.

- Giai quyet duogc nhitng van dé toan hoc trong md hinh dugc thiét 1ap tir bai toan thuc tién.

Yéu cau chung phai dam bao sau nguyén tic:
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1. Bam béo tinh thuc té.

2. Pam bao xay dyng mé hinh: cac tinh hubng dt ra c6 thé kiém tra, diéu chinh, mé rong.

3. Ty d4nh gia: Tinh hudng dit ra gitp hoc sinh phat trién kha ning tu danh gia.

4. Lam rd y tudng: Tinh huong dat yéu cau hoc sinh 1am 1 nhimng suy nghi, y tudng clia minh

5. Pon gian: M6 hinh don gian va dé st dung.

6. Téng quat hoa: M hinh nay c6 ap dung vao cac tinh hudng khac nhau.

Duéi day ching t6i gioi thidu bién phap Sir dung bdi todn the tién dé phat trien NL MHH
tinh huéng thiee tién trong day hoc YTHH nham goép phan phat trién ning luc MHHTH cho hoc
sinh tiéu hoc.

3.2. Bién phdp day hoc yéu t6 hinh hoc phit trién ning luc md hinh hoa finh hudng thuc tién
cho hoc sinh

Thiét lap MH toan hoc: Pé MHH tinh huéng thuc tién, trong DH YTHH chi nén tao cac MH
don gian tir cac BT thuc tién vi HS méi bude dau lam quen va van (dung cach giai quyét BT theo
cach nay. Tao cac MH bang cac hinh Ve HH don gian nhu doan thang, tam giac, tur giac... dé HS
dé dang van dung, tir d6 phat hién ra “quy luat”, cach thic chung giai mot s6 dang toan tir thyc
tién. Khi HS hoc tip doan thing, hinh thanh cho HS mé hinh ni hai diém dugc doan thang.
Tuong ty MH tao tir ba diém 1a hinh tam giac, MH tao tir bon diém 1a hinh tr giac... MHH tir BT
tinh chu vi 1a mo6 hinh phép cong. MHH tir bai toan tinh dién tich HCN, hinh vuéng la MH phép
nhan. Cho HS 1am quen v&i mot s6 BT giai bang cach MHH tinh hudng trong thyc tién.

3.2.1. Thiét ké tinh huong tir mé hinh cdc phép todn thong thwong

Vidu 1: Tgo MH phép cgng, phép nhén, phép trar, phép chia

a) Mo hinh phép cong (Hinh 2): O 16p 1: T chirc trd choi Bét ca”. “ Em hiy viét phép
cong thé hién hinh dang con ca. Cac con ca dugc tao nén tir nhiing hinh gi?

b) M hinh phép nhan (Hinh 3): O 16p 3, cho HS lam bai toan: “M6t ngudi di tir Thanh phd
Ho Chi Minh ra Ha Noi c6 thé di bang ba phuong tién: May bay, tau hoa va 6 to. Di tir Ha Noi
I&n Lang Son c6 thé di bang hai phuong tién: Tau hoa va o to”.

e :“_'.@:'_'.@

sy

Hinh 3a. Md hinh phép nhan 3x 2
e i
‘g\iﬁ EJI L'Aﬁ

n =

Hinh 3b. M6 hinh phép nhan 2x 3 Hinh 3c. Tao mé hinh phép nhan

Ngudi ¢6 mudn di tir thanh phd H6 Chi Minh dén Lang Son c6 qua Ha Noi. Hoi ngudi d6 co
may cach di?

HS d& dang tim ra 6 cach di bang cach liét ké hodc dung phép nhan: C6 3 cach di tir TP H)
Chi Minh ra Ha Noi, c6 hai cach di tir Ha Noi dén Lang Son nén c6 3 x 2 = 6 (cach) di tir TP HO
Chi Minh ra Ha Noi.

Twong tw cho HS bai toan: Ba diém A, B, C la ba thanh phd. Buong ndi mé ta duong di
gira hai thanh phd. Hoi c6 bao nhiéu cach di tir thanh phé A dén thanh phé C (Hinh 3). HS s&
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thiét lap dugc ngay MH toan hoc 1a 2 x 3 = 6 (cach) néu da giai BT & trén ma khdng can liét ké
cac con duong Xanh — Nau, Xanh — Vang,... dé tim cau tra loi.

Hoac cho HS bai toan: Ban Lam muén di céu c4, ban c6 thé chon mot bd quan 4o di cau trong
sO 40 s0 mi, 40 phong co tay, ao khong tay, quan dai, quan ngan nhu hinh 3c. Ban Lam c6 thé tao
ra bao nhiéu bd d6 khac nhau dé di céu ca? Em co thé giai quyét cau hoi nay bang mot hinh vé.
Em hay chon cho ban Lam m6t b quin 4o hop 1y nhét.

‘ 3 ]l 12m |
4 m _
| @) : (?)
Lt h .,b\_.
12 m (2)
Hinh 4. M6 hinh phép trie Hinh 5. M6 hinh phep chia

¢) M6 hinh phép trir (Hinh 4): Khi HS hoc tinh dién tich caa hinh, cho HS lam BT: Hinh vé
miéu ta ké hoach xay dung ciia mot khu dat. Em hay xac dinh dién tich cua phan dit trong ké
hoach xay dung.

HS s& tinh dién tich caa HCN c¢6 chiéu dai 12 m va chiéu rong la 4 m ri trir di dién tich HCN
c6 chiéu dai 3 m va chiéu rong 12 1 m. Thiét 1ap mé hinh S — s dé tinh dién tich hinh can tinh, khi
gap BT tuong ty HS dé dang giai dugc.

d) M6 hinh phép chia (Hinh 5): T bai toan “May 3 cai vay hét 12 mét vai. Hoi 20 mét vai
nhu vay ¢6 thé may duoc bao nhiéu cai vay?”

Thiét 1ap md hinh phép chia, tir d6 HS dé dang giai cac bai toan tuong tu.

3.2.2. Thiét ké tinh huong tir mé hinh cdc hinh vé HH don gidn

Vi du 2: Tao MH doan thang (Hinh 6)

a) O 16p 2 hoic 16p 3, GV c6 thé cho HS bai toan: Tuan, Hung, Diing 1a ba anh em. Biét rang
Tuén khong nhiéu tudi hon Hung, con Diing khong nhiéu tudi hon Tuén. Hay xem ai 13 anh ca va
ai la em Gt trong ba anh em.

Cho HS v& hinh biéu dién, miii tén chi tir ngudi nhiéu tudi hon dén nguoi it tudi hon. Tuin
khong nhiéu tubi hon Hung tic 1a Hung nhiéu tudi hon Tudn. Twong tw, Tudn nhiéu tudi hon
Diing.Vay Hung nhiéu tudi nhit va Diing it tudi nhit hay Hung 13 anh c4 va Diing 1a em ut trong
ba anh em.

b) Sau d6 c6 thé cho HS 1am bai toan: “Biét khdi lwong cua voi nhé hon khéi lwong cua c&
voi, nhung nhiéu hon khéi lwong cua té giac, khdi lwong cua gau lon hon khéi lwong cua hd
nhung nho hon khéi lugng cia té giac. Con vat nao cé khéi luwgng 16n nhat va con vat nao c6
khéi lugng nho nhat? (Hinh 7)” HS c6 thé ding mé hinh “miii tén” nhur bai toan trén dé tim ra C4
voi 16n nhat va H6 bé nhat.

AC

Hinh 6. M6 hinh 3 doan thing Hinh 7. Tao mé hinh 5 doan thang
Vi du 3: Tao MH tam giac, tir giac...
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a) Co ba mau Vang, Do, Tring. C6 bao nhiéu cach dé chon hai trong ba mau? Tra 1oi cau hoi
nay bang mot hinh v& (Hinh 8). Mdi doan thang trong hinh ¢6 ¥ nghia gi?

HS s& biét mdi doan thang trong hinh 12 mot cach chon hai trong ba mau. C6 3 doan thang nén
¢6 3 cach chon.

b) Bon ban An, Binh, Chi, Diing choi bap bénh (Hinh 9 va 10). Ctr hai ban thanh mét cip
choi. Hoi ¢6 bao nhiéu cap? Hinh 9,10.

Tuong tu, tir cach l1ap MH ciia bai trén HS c6 thé giai bai toan: “Chon hai d6 choi tir bén d6
choi. Miéu ta cac cach chon bang mét hinh v&. C6 bao nhiéu cach chon?”

S
= ﬁ = ina L Binh
) T Dlng +
Ly = — ! L ¥
T~ " “ chi
i

e
0 hi H|nh 9. Choi bap b;::h‘ ’ Hinh 10. Mb hinh ti giac
S~
N
Hinh 11. Bon do6 choi Hinh 12. M6 hinh hinh ché nhdt

4, Két luan

‘Nang lyc MHHTH c¢6 vai tro quan trong trong doi song va hoc tép cua HS. Dé rén luyén, phat
trién NL MHHTH cho HS trong day hoc toan & tiéu hoc can tao ra cac tinh hudng c6 vin dé va
tim cac bai tap, hoat dong dé HS giai quyet thong qua rén luyén xéac dinh dugc mé hinh toan hoc
(gom cong thic, phuong trinh, bang biéu, dd thi,...) cho tinh hudng xuat hién trong bai toan thuc
tién. Giai quyet dugc nhiing Van dé toan hoc trong mé hinh duoc thiét lap.

Bai viét da trinh bay mot sb bai tap c6 dung ¥ su pham dé GV st dung gitip HS rén luyén,
phat trién niang lyc MHHTH. Cac bién phép day hoc theo hudng phat trién nang lwc MHHTH
gop phan hinh thanh, phat trién 1y luan vé day hoc toan tiéu hoc theo hudng phat trién ning luc
cho HS tiéu hoc déap tng yéu cu cua day hoc mén Toan theo chuong trinh 2018.
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