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PINH HUONG DAY HQC NHAM KHAI THAC MQT PAC TRUNG
VE THANH TO CUA NANG LUC MO HINH HOA TOAN HQOC

Hoa Anh Tuong
Khoa Toan - Ung dung, Truong Pai hoc Sai Gon

Toém tit. Chuong trinh gido duc phd thong méi ¢ Viét Nam duoc cong bd nam 2018 da dé
cap nang lyc md hinh hoa 13 mot trong nam ning lyc Toan hoc cét 16i. Giai bai toan bang
céch lap phuong trinh hodc hé phuong trinh 1a mét ndi dung khé dbi véi hoc sinh trung hoc
co s6. Chlng t6i sir dung phuong phap nghién ctru trudong hop va tién hanh thuc nghiém
trén cac em hoc sinh 16p 8 va 16p 9. Muc dich nghién ctru cua bai bao chi ra méi lién he
gira phét trién nang Iyc md hinh hoa toan hoc (buéc 1 cua quy trinh mé hinh héa) cho hoc
sinh va phat huy kha ning giao tiép & hoc sinh thong qua khai thac mot dac trung vé thanh
t6 cua nang luc md hinh hoa toan hoc. Cubi bai viét, ching tdi minh hoa mdi lién hé nay
thanh so dd 1 gilp gido vién nang cao nghiép vu su pham trong viéc giup hoc sinh vugt qua
khé khan 1a thiét lap dugc phwong trinh hodc hé phuong trinh khi giai cac bai toan thyc té.
Tir khoa: nang luc md hinh hoa toan hoc, giai bai toan bang cach lap phuong trinh hoic hé
phuong trinh, dic trung v& thanh t6 cua nang lyc md hinh hda toén hoc.

1. Mé dau

M® hinh héa (MHH) trong day hoc Toan dang dugc nhiéu nha khoa hoc giéo duc quan tam
nghién ctu [1-3], [5-13]. Viéc day hoc toan tach roi khoi ung dung cua no trong thuc tién chi
mang lai cho hoc sinh (HS) nhiing kién thirc hinh thuc, khong gidp ho phat trién cac ning luc
can thiét dé giai quyét cac van dé nay sinh tir cuoc séng hang ngay.

Dé giai tot dang toan giai bai toan bang cach lép phuong trinh (PT) hodc hé PT thi HS can toan
hoc hda céc yéu t6 thyc té trong bai théng qua mol lién h¢ gitra cac dai luong. Trong [2] chung toi
da chi ra HS gip kho khin trong viéc khai thac, sap xép thong tin di cho mot nhw thé nao.

Trong bai bao ny, tac gia chi ra duoc twong (ng giita cac budc giai bai toan bang céach lap
PT (hoic hé PT) véi thé hién nang luc MHH toan hoc cua HS. Viéc chi ra méi lién hé nay gop
phan phét huy kha ning thuc hién buéc 1 ciia quy trinh MHH toan hoc & HS va hd tro GV cach
trién khai gip HS giai quyét kho khan néi trén trong day hoc chu dé giai bai todn bang cach lap
PT hoac hé PT.

2. Noi dung nghién ciru

2.1. Khai niém mo hinh héa toan hoc va nﬁng Iwe mo hinh héa toan hoc

Tu viéc nghién ctru [3] va [4], chung t0i ddng quan diém: “Mé hinh héa toan hoc 1a quéa
trinh giai quyét nhitng van d& thuc té bang cac cong cu toan hoc” [3]. “Niang luc MHH toén hoc
thé hién qua viéc str dung duoc cac mé hinh toan hoc (gom cdng thirc toan hoc, so dd, bang biéu,
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hinh V&, phuong trinh, hinh biéu dién,...) dé md ta tinh hudng xuat hién trong mot s6 bai toan
thuc tien khéng qué phuc tap” [4].

2.2. Thanh t6 ciia ning lwe mé hinh héa toan hoc

Theo Kais:er, G., and Maass, K. (2007) dé cap ning luc MHH toan hoc dugc dic trung boi
mot so thanh t6 sau [5]:

- Kha ning giai quyét mot phan van dé thuc té thdng qua viéc sir dung cong cu toan hoc (MHH).

- Kha ning phan anh vé qua trinh mo hinh héa toan hoc bang kich hoat cac kién thuc
tong hgp vé cac qua trinh md hinh hoa toan hoc.

- Théu hiéu duoc su két ndi cua toan hoc va thuc té.
- Nhan thac duoc toan hoc 12 mot quéa trinh chix khong chi 1a mot san pham.

- Nhin thdy tinh cha quan cua ca nhan trong hoat dong md hinh hda toan hoc, su phu
thugc cua qué trinh mo hinh hoéa todn hoc vao muc dich va nang luc ctaa cé nhan.

- Kha ning lam viéc va giao tiép cac y tuong toan hoc khi tién hanh qua trinh mé hinh
hoa toén hoc.

Chung t6i quan tdm déc trung “Kha nang lam viéc va giao tlep cac y tuong todn hoc khi

tién hanh quéa trinh mo hinh héa toan hoc” ngoai Muc dich phat trién nang lyc md hinh hoa toan
hoc cho hoc sinh dong thoi phat huy kha ning giao tiép & hoc sinh.

2.3. Cac nghién ctru c6 lién quan

Trong bai bao [6], Tran Ding dé cap “Nhiéu hoc sinh ¢4 thé giai cac bai toan voi cac ky
thuat phuc tap nhung rat lang tung khi ding trudc mot vin de thuc té can ap dung toan hoc vao
dé giai quyét. MHH toan hoc gop phan dép tng nhung yéu ciu nay”.

Trong bai béo [7], céc tac gia dé cap dén mot s6 khéi niém lién quan nhu mé hinh, mé hinh
thao tac dong. Ngoai ra con dé cap dén quy trinh MHH toan hoc, mé hinh dong va viéc day hoc
toan.

Trong bai béo [8], c4c tac gia van dung quy trinh MHH toan hoc vao day Toan Tiéu hoc
qua vi du minh hoa Dién tich hinh tam giac.

Trong nghién ctu [9], L& Thi Hoai Chau tong hop cac cong trinh di c6 & Viét nam va nude
ngoai vé MHH va tién hanh nghién ciu thuc trang MHH trong pham vi khai niém dao ham ¢
I6p 11. Nhitng két qua nghién ctu trong [9] cho thay thuc trang day khai niém Pao ham trong
do6 nghia cua khai ni¢ém nay da khong duoc xay dung day du trong chuong trinh Toan phd théng
mac du no hién dién ngam an trong Vat Iy 16p 10, 11 va chi dung lai ¢ viéc xay dung nghia van
tdC tirc thoi trong khi nghia toc do bién thién cia ham s6 so véi doi s6 khong duge dé cap dén.

Trong bai bao [10], Nguyén Danh Nam da khing dinh tinh kha thi cua viéc to chuc cac hoat
dong MHH trong qué trinh day hoc nham bdi dudng cho hoc sinh ning lyc sir dung ngdn ngir
Toan hoc va ning lyc giai quyét van dé.

Trong nghién ciru [11], Nguyén Thi Nga quan tim dén van dé day hoc MHH giita hai nuéc
Phéap va Viét Nam thong qua viéc xem xét, phan tich chuong trinh va sach gido khoa cua hai
nudc ciing nhu chi ra cac dic trung cua bai toan MHH, tir d6 tac gia dé xuét viéc xay dung cac
tinh hudng day hoc cac ham sb lwong giac bang MHH céc hién twong thuc té.

Trong bai bao [12], cAc tac gia dé cap “Thé ché day hoc hién nay cho thiy muc tiéu chi tap
trung vao viéc cung cap kién thirc chua quan tdm dén y nghia thuc tién caa khéi niém Logarit
lam cho hoc sinh khéng thiy dwoc nhitng tng dung caa khéi niém nay. D& gitp hoc sinh tiép
can céc bai toan thuc tién khi hinh thanh khai niém Logarit, ching toi trién khai chién luoc day
hoc khai niém Logarit bang MHH”.
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Trong bai bao [13], c4c tac gia dé xuit cac budc MHH trong day hoc giai toan bang
cach lap phuong trinh.

T viéc trinh bay trén, chiing tdi nhan thay “cac nghién ciru trén chua khai thac mdi lién h¢
phét trién nang lyc md hinh hoa todn hoc cho hoc sinh va phat huy kha nang giao tiép ¢ hoc sinh”.

2.4. Trién khai vin dung mo hinh héa toan hoc va ning hrc mé hinh héa toan hoc
2.4.1. Van dung bwéc 1 caa quy trinh mo hinh hinh hoa toan heoc trong viéc khai thac
diic trung vé thanh té ning luc mo hinh hoa toan hoc

Trong bai bao [2], chung toi d& dé cap hoc sinh chu yéu gap kho khan trong viéc thiét 1ap
phuong trinh, tirc 13 budc 1 cia quy trinh md hinh hinh héa toén hoc. Dé tién theo ddi, chung toi
néu lai budc 1 trong bai bao [8] nhu sau: “Toan hoc hda: Hiéu tinh hudng thyc tién. M6 hinh
thuc tién duoc todn hoc hoa, nghia 1a dugc thdng dich sang ngdn ngir toan hoc dé dan dén mo
hinh toan hoc cua tinh huéng ban dau. Mé ta va dién dat vin dé bing céng cu va ngdn ngit toan
hoc nhu hinh v&, db thi, cdng thtic toan hoc. Ung véi mdi van dé dang xem xét, c6 thé c6 nhiéu
m6 hinh toan hoc khac nhau; qua trinh dua ra mé hinh phu thudc vao viéc chiing ta dénh gia yéu
t6 nao cua hé thong va mdi lién hé nao gitra ching 1a quan trong”.

Chung t6i khai thac dic trung vé thanh té “Khd ndng lam viéc va giao tiép cac y fruweng toan
hoc khi tién hanh qué trinh mé hinh héa toan hoc” vao day day hoc chu dé “Giai bai toan bang
céch lap phuong trinh hodc hé phuong trinh” cu thé nhu sau: “Hiéu bai toan thuc tidn khong
qua phirc tap. Hoc sinh mé td va dién dat duoc bai toan thuc tidn bang md hinh toan hoc nhu
bang biéu dién lién hé cac dai luong, hinh vé, phwong trinh, hinh biéu dién. Hoc sinh danh gid
diroc yéu t6 ndo va méi lién hé nao gitra chiing la quan trong dé dua ra mé hinh phu hop”.

2.4.2. Vidu minh hoa

Chang téi str dung phuong phap nghién ctru trueong hop.

Chng t6i tién hanh thuc nghiém trén 25 hoc sinh 16p 9 (vi du 1) va 32 hoc sinh Iop 8 (vi
du 2) sau khi cac em hoc sinh dwoc hoc V& giai bai toan bang cach 1ap hé phuong trinh (16p 9)
va giai bai toan bang cach lap phuong trinh (PT) (16p 8) vao ngay 22 thang 3 nam 2019 tai
Trung tam Newton (164, Tran Binh Trong, phuong 4, quan 5, Thanh phé Ho Chi Minh).

Vi du 1: Quing dudng AB gom mot doan 1&n doc dai 4km va mot doan xudng dbc dai 5km.
Mot ngudi di xe dap tir A dén B hét 40 phut va di tir B dén A hét 41 phat (van téc Ién déc,
xudng déc lac di va vé nhu nhau). Tinh van téc ldc 1&n déc va ltc xudng déc.

Thé hién cia HS

trong buéc 1 ciaa

quy trinh MHH
toan hoc

Ghi
chu

Hoat dong twong tac day hoc giira GV va HS

Gigo vién (GV): Xac dinh théng tin ma em cho 1a can thiét dé
giai bai todn?

Hoc sinh A (HS A): Lén déc: 4 km, xudng déc: 5 km; thoi gian
di xe dap tir A dén B: 40 phut; thoi gian di xe dap tir B dén A:
41 phut; van tdc lén déc, Xuéng dbc luc di va vé nhu nhau; tinh
van téc lac I1én dbc, lac xubng déc.

HS hiéu duwoc bai
toan, xdc dinh
diing théng tin can
thiét cua bai toan.

@)

GV: Em giai thich thong tin van toc 1én déc, xudng déc luc di va
v€ nhu nhau.

HS B: Van téc ldc 1én doc 1a x thi van tc Iic xudng ddc ciing 1a x
HS C: Van tdc luc I1én déc tir A dén B 1a x thi van téc ldc 1én
doc tir B dén A ciling 1a x

HS ty tin thé hi¢n
quan diem, giao
tiep cac y tuong

)
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toan hoc.

GV: Y kién cua em vé hai y kién cua hai ban HS?

HS D: HS C dung. HS B sai theo thyc té em nghi vay. HS thé hi¢én kha | (3)
ndang danh gia quan
diém cta ban hoc.

GV: Ban nao ¢6 thé v& hinh minh hoa gilp cac ban dé& tuong

tuong hon thong tin van toc 1én doc, xuong doc lac di va vé nhu

nhau!

HS biét md td | (4)
L 4l g | bang hinh vé.

CEEEEa SRR S

GV: Dya vao cac thong tin trén, em tim cach lién hé thong tin

va thiét 1ap hé phuong trinh.

HS: Goi van toc Itc 1én doc va xudng déc Ian lugt 1a x vay (don | Hoc sinh dién dat | (5)

vi km/h; diéu Kién x, y duong). duoc lgéi toan thuc

Thoi gian di hét doan duong 1én déc va xudng dbe khi di tir A | tien bang mo hinh

) . 45 toan hoc thdng
dén B lan luot la —; = qua khai thac
Xy A
. . . . duoc cé&c théng tin
Thoi gian di hét doan duong [én doc va xuong doc khi di tr B | @& thiét Igp ding
ﬂ+§ _40 phuong trinh.
. 3 X 60
dén Alin luotla ;% TaconepT {* Y
X'y 5,44
X y 60

GV: Pon vi cia van tc lac 1&n dbc va xudng dbec ngoai don vi | Panh gia kha nang | (6)

km/h con don vi nao khac? lam viéc cha HS.

HS: m/s

GV: Trong bai toan nay, chlng ta chon don vi cua véan téc ldc HS danh gia duoc | (7)

Ién doc va xuong doc 1a km/phit c6 dugc khdng? yéu t6 va moi lién
hé gitra chang.

Vi du 2: Mot manh vuon hinh chir nhat c6 chu vi 34m. Néu tang thém chiéu dai 3m va chiéu
rong 2m thi dién tich tdng thém 45m?2. Hay tinh chiéu dai, chiéu rong ltic dau cua manh vuon.

Hoat dong twong tac day hoc giira GV va HS

Thé hi¢n ciia HS
trong bwéc 1 cia quy
trinh MHH toén hoc

GV: Xac dinh théng tin ma em cho la can thiét dé giai bai
toan?

HS: Hinh chit nhat c6 chu vi 34m; tang thém chiéu dai 3m va
chiéu rong 2m thi dién tich ting thém 45m?; tinh chiéu dai,

HS hiéu duoc bai toan,
xdc dinh dung thong
tin can thiét cua bai

(8)
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chiéu rong luc dau caa manh vuon.

toan.

GV: Néu tim dwoc chiéu dai thi c6 tinh duoc chiéu rong
khong?

HS: Lay chu vi chia 2 rdi trir chiéu dai.

GV: HS nhic lai cong thtc tinh dién tich hinh chir nhat.

HS: Dién tich hinh chit nhat bang chiéu dai nhan chiéu rong.

banh gia kha nang
lam viéc cua HS.

(9)

GV: Dya vao thong tin trén, em tim cach lién h¢ thong tin va
thiét 1ap PT.

HS: Goi chiéu dai lic diu ctia manh vuon 1a x
Pé bai cho “manh vuon hinh chix nhat c6 chu vi 34m” do d6
tim chiéu rong lac dau ciia manh vuon theo x bang céch lay
chu vi chia 2 rdi trir chiéu dai.
Dé bai cho “tang thém chiéu dai 3m va chiéu rong 2m” do d6
can tim:
- Chiéu dai Iic sau cua manh vuon theo x bang céach
lay chiéu dai lic dau ctia manh vuon cong thém 3;
- Chiéu rong luc sau ciia manh vuon theo x bang cach
lay chiéu rong luc dau cua manh vudn cong thém 2.
Dé bai cho “dién tich ting thém 45m?” c¢6 nghia 1a dién tich
ban dau cong 45 s& bang dién tich ldc sau va tir dy sé thiét
lap duoc PT: x.(17—-Xx) +45=(x + 3).(19-X)

Hoc sinh dién dat
duoc bai toan thuc tién
bang mé hinh toan hoc
thong qua khai théac
duwoC Cc&c thbng tin;
sap xép thong tin dé
thiét ldp dang phwong
trinh.

(10)

GV: Ban nao ¢6 thé c6 cach khai thac khac céc thong tin dé
thiét 1p PT.

HS ty tin thé hién
quan diém, giao tiep
cac y tuwong toan hoc.

(11)

HS ddnh gid dirot yéu
to va moi lién hé gitra
chang.

(12)

GV: Y kién cua cac em?

HS: Céach thir 2 vi ¢6 hinh minh hoa gilp HS dé tuéng tuong
hon, ki nang giai PT don gian hon.

banh gia kha nang
lam viéc cua HS.

HS xdc dinh dugc mo
hinh phu hop.

(13)
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2.5. Thao ludn va két ludn

- Khi hoc sinh tim kiém thong tin dé tra loi cau hoi cua gido vién:

v’ “Xac dinh thong tin ma em cho 1 can thiét dé giai bai toan” tic 13 HS hiéu duwoc d& bai
toan, xdc dinh diing théng tin can thiét caa bai toan (xem ghi chi: (1) va (8)).

v' “Chi ra dai lugng chia khoa cua bai toan” tuc la danh gia khd nang lam viéc cua HS &
chd khai thdc dwot céc thdng tin; xac dinh dugc dai lugng nao Ia quan trong dé chon lam an thi
cac dai lwong con lai ¢ thé biéu dién qua an (xem ghi chu: (2); (3); (4); (6); (7) va (9)).

v" “Lién hé thong tin, sép xép thong tin hop 1y dé thiét 1ap PT” tuc 1a HS dién dat dugc bai
toan thuc tién bang MHH toan hoc (hinh V&, bang biéu dién lién hé cac dai luong); thiét lap
dtng PT (xem ghi chdi (5); (10); (11); (12) va (13)).

- Khi hoc sinh hoan thanh duoc cac yu cau trén caa gi4o vién, tac [ hoc sinh thuc hién
dugc bude 1 cua quy trinh mé hinh hoéa toan hoc va ciing giai quyét dugc kho khan & budc 1
nay d6 1a thiét lap dang phuong trinh (xem ghi chd (5) va (12)) dong thoi hoc sinh thé hién
dugc “Kha niang lam viéc va giao tiép cac y tuong toan hoc khi tién hanh qué trinh mé hinh hoa
toan hoc” (xem ghi cha (4) va (11)).

3. Két luan

Chung t6i dé xuét so d6 (so do 1) gop phan phat huy “Khd nang lam viéc va giao tiép cac y
frong toan hoc khi tién hanh qua trinh md hinh hda toan hoc” cho HS. Pong thoi, so d6 1 ¢6
thé hd trg GV trong viéc thiét ké ké hoach day hoc nham gitp hoc sinh khiac phuc kho khin
trong viéc thiét 1ap phuong trinh vé chu dé “Giai bai toan bang cach lap PT hozc hé PT”.

Xac dinh thong tin ma em cho la can HS hiéu duoc bai toan, xac dinh ding
thiét dé giai bai toan thong tin can thiét cia bai toan

Chi ra dai luong chia khoa cua bai toan Danh gia kha nang lam viéc cua HS

J

HS dien dat dugc bai toan thyc tién bang
MHH toan hoc (hinh V&, bang biéu dién
lién hé cac dai lugng); thibt lap dtng PT

Lién hé thong tin, sap xép thong tin hop
ly dé thibt lap PT

So' do 1. Méi lién hé gisza quy trinh gidi bai toan bang cach ldp PT (hogc hé PT)
va ddnh gid thé hién cia HS trong buwéc 1 ciia quy trinh MHH toan hec
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ABSTRACT

Orientation teaching to exploit a characteristic of the component
of the mathematical modeling competence
Hoa Anh Tuong
Department of Mathematics and Applications, Saigon University
In the general education curriculum of Vietnam in 2018, mathematical modeling
competence is one in five specific capabilities of mathematics. Solving real situation by making
equation (or system of equations) is a difficult content for secondary school students in
Vietnam. We use case study and conduct experiments on students in grades 8 and 9. The
purpose of the paper points the relation between developing mathematical modeling
competencies (step 1 of the modeling) for students and promoting student to communicate
through exploiting a characteristic of mathematical modeling competence. At the end of the
article, we illustrate this relation by diagram 1 to help teachers to improve their pedagogical
skills then help students to overcome difficulty in solving real situation such as making equation
(or system of equations).

Keywords: mathematical modeling competency, solving problems by using equation, the

characteristic of mathematical modeling competency.
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