Tap chi Giao duc (2024), 24(19), 13-17

ISSN: 2354-0753

DAY HQOC VAN DUNG DINH Li PYTHAGORE VAO GIAI BAI TOAN THUC TIEN
O LOP 8 THEO Li THUYET GIAO DUC TOAN HQC GAN VOI THUC TIEN (RME)

Nguyen Ngoc Glang“
Nguyén Ai Qu0c2
Pham Huyén Trang?,
DPiang Huynh Nhu*

Avrticle history
Received: 20/7/2024
Accepted: 14/8/2024
Published: 05/10/2024

Keywords
Pythagorean Theorem, Grade

Trudng Pai hoc Ngan hang Thanh phé Ho Chi Minh;

Truong Dai hoc Sai Gon;

$Truong Pai hoc Su pham Ha Noi 2;

*Truong THCS Ngb Chi Quéc, thanh phd Tha Dic, Thanh phd H6 Chi Minh
+ Tac gid lién h¢ @ Email: giangnn@hub.edu.vn

ABSTRACT

The Pythagorean Theorem is an important theorem in grade 8 in particular and
the mathematics general education curriculum in general. The theory of realistic
mathematics education (RME) is a theory first widely used in the Netherlands,
then in the US and some other countries. Currently, this theory is applied in
teaching in many countries, including Vietnam. After the 2018 General
Mathematics Education Curriculum was introduced, teaching and learning in

8th, distance, Realistic
Mathematics Education

the direction of RME has received more attention. The objective of the article
is to explore the RME theory, provide a mathematical modeling process as well
as an example illustrating the organization of teaching and learning applying
the Pythagorean theorem to solving practical problems according to the RME
theory. The main method used in the article is the theoretical research method.
The research results of the article show that the teaching method of applying the
Pythagorean theorem according to RME theory to solve practical problems is
suitable in the current context of competency-based teaching. This teaching
method should be exploited and focused on more.

1. Mé dau

Theo dinh huéng ciia Chuong trinh gido duc phd thdng mén Toan 2018: mdn Toén & trudng phd théng gop phan
hinh thanh va phét trién c4c pham chat chii yéu, nang Iyc chung va ning lyc toan hoc cho HS; phét trién kién thuc,
ki niing then chét va tao co hoi dé HS duoc trai nghiém, van dung toan hoc vao thuc tién; tao lap su két ndi giira cac
¥ tuong todn hoc, giira todn hoc véi thuc tién (Bo GD-BT, 2018). Gido duc toan hoc gan véi thuc tién (Realistic
Mathematics Education, viét tat 1a RME) 1a Ii thuyét dugc bat ngudn tir Ha Lan vao nam 1968 (Nguyén Tién Trung
& Phan Thj Tinh, 2020; Nguyén Danh Nam, 2020). Li thuyét RME bao gém céc hoat dong van dung ngir canh cé y
nghia thyc té, phat trién md hinh, chuyén tir van dé toan hoc mang tinh ngix canh sang toén hoc mang tinh hinh thirc
(Clements & Sarama, 2013). C6 thé ndi, viéc van dung I thuyét RME vao day hoc 1a pht hop véi bdi canh doi mai
gido duc hién nay.

Trén thé gioi va Viét Nam da c6 nhiéu nghién ctu ban vé I thuyét RME. Laurens va cong su (2018) da tap trung
nghién ctu vé viéc nang cao thanh tich hoc tap bing cach tao sy hang thi, ty tin, khuyén khich HS dua ra ki ning
giai quyét van dé. Farida va cong su (2019) lai tim su khac biét vé thao tac tw duy tuong tw toén hoc giira I6p dwoc
day bing cach van dung Ii thuyét RME va I6p hoc khong van dung thuyét nay. Theodora va Hidayat (2018) lai dé
cap dén van dung RME trong day hoc khai niém bing nhau cua cac chii d& dai so; theo do, cach day khéi niém bang
nhau khéng sir dung RME thi HS thuong gap kho khan hon so vai cach day c6 sir dung RME. MZ va cong su (2021)
aé cap viéc cai thien kha nang 1ap luan cua HS dya vao hi¢u suat ti hoc ciia cac em gitra I6p hoc dugc day theo Ii
thuyét RME va 16p hoc khong dugc day theo Ii thuyét RME. Nguyén Tlen Trung va cong su (2019) di cu thé héa
viéc van dung cac vi du thuc té theo I thuyet RME, d6 la céc bai toan vé& van chuyén ga bang xe tai, trai hinh, tim
hiéu vé hoat dong thiét ké ciing nhu san xuat hop gidy dé dong goi san pham. Hoang Thi Thanh (2019) lai cho ring,
¢6 thé phét trién ning luc giai quyét vin dé va sang tao cho HS théng qua viéc st dung cAc bai todn c6 noi dung thyuc
tién. L& Thay Trang va cong su (2021) tap trung nghién ciiu vé su phi hop ciia RME Véi viéc trién khai Chuong
trinh giéo duc phd thong mon Toan 2018,...

Dinh Ii Pythagore 1a dinh If quan trong & I6p 8. Trén thé gisi va Viét Nam da c6 nhiéu nghién ctru d& cap vé dinh
li Pythagore. Guner (2018) da tap trung vao viéc nghién ctru cach day dinh Ii Pythagore thdng qua phan tich bai hoc
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thyc tidn. Kapofu va Kapofu (2020) da dé cap dén viéc tich hop lich sir todn véi day hoc dinh Ii Pythagore. Nguyen
va Tran (2019) da ap dung dinh Ii Pythagore trong cac bai toan thuc tién & THCS hién nay. Tir nhitng nghién ciu
néu trén, bai bao dua ra mot s diém co ban vé I thuyét RME, khéi niém “toan hoc héa”, “md hinh héa toan hoc”
(MHHTH) trong |i thuyét RME; dé xuat quy trinh MHHTH bai toan thyc tién vé dinh li Pythagore ciing nhu minh
hoa quy trinh nay trong day hoc giai bai toan thuc tidn vé dinh Ii Pythagore theo i thuyét RME mat cach cu thé.

2. Két qua nghién ciru

2.1. Mgt s6 vin dé Ii lugn

2.1.1. Giéi thiéu vé i thuyét RME

RME trong tiéng Anh duoc viét 1a “Realistic Mathematics Education”, dich ra tiéng Viét 1a cch tiép can (phuong
phép) gido duc toan thuc hay cch tiép can (phuong phap) gido duc gan vai thuc tién. RME ra doi vao nam 1968 & Vién
Freudenthal. Vién ndy do Hans Freudenthal sang 1ap. Day hoc theo RME gilip HS cai thién su hiéu biét caa ban than
Vé céc khai niém toan hoc (Fauzan et al., 2002).

Muc tiéu ciia RME la bién qué trinh hoc toan thanh sy trai nghiém co ¥ nghia ciia HS, bang cach “nhing” toén
hoc vao bi canh caa cuc sdng. RME bit ddu bang viéc lya chon cac van d& toan hoc lién quan dén kinh nghiém va
kién thirc cia HS. GV dong vai trd 1a ngudi hd tro, gitip HS giai quyét cac van dé toan hoc trong ngit canh thyc tién.
Hoat dong giai quyét van dé trong ngit canh thuc tién nham mang lai anh huong tich cyc ddi véi nhan thie caa HS,
dc biét 1a lién quan dén kha nang hiéu toan hoc cuia céc em (Bonotto, 2008). Céch tot nhat dé giang day toan hoc la
cung cap cho HS nhiing tral nghlem ¥ nghiia bang cach giai quyét cac vin dé ma cac em gap trong thuc tién, hoic
néi cach khac & xt i céc van dé c6 ngir canh thuc tién (Laurens et al., 2018). Qua trinh hoc tap mén Toan s& hiéu
qua hon néu HS dugc thuc hanh, bién déi va xu i théng tin mét cach tich cuc. RME nhan manh vao viéc sir dung
cong cu, phuong tién hoc Toan. Thuyc tién (Realistic) deé cap dén viéc dat cau hoi dé HS suy nghi. Sau d6, HS dua ra
giai phap va giai bai ton toan hoc. RME tap trung vao viéc phat trién niang luc cho HS. Hoat dong ciia HS chu yéu
1a tuong tac, day hoc sir dung Ii thuyét RME xoay quanh su quan tam cta HS trong viéc hoc Toan (Laurens et al.,
2018). Nhu vay, ¢d thé ndi, hoc tap theo I thuyét RME 1a qua trinh HS dwoc tham gia vao cac hoat dong trai nghiém
trong béi canh cudc séng hing ngay. Thong qua su huéng dan, hd trg ciia GV, HS s& thuc hanh, thu nhan théng tin,
phét trién céc tu duy bac cao nhu tur duy phan bién, tu duy doc lap va tu duy sang tao. HS khdng nhiing biét cach tu
duy ma biét giai quyét van dé mot cach thanh thuc, nhé 1au va phat trién nang luc cho chinh minh.

2.1.2. Mgt s6 khai niém co ban trong li thuyét RME

- Khéi ni¢m “toan hoc hda”: RME lay toan hoc héa lam qua trinh chu chdt cia viéc hoc tap mén Toén. Toan
hoc khéng chi danh cho nhiing ngudi 1am toan, ma con lién quan dén cugc song hang ngay. Toén hoc hoa gitip HS
két ndi cac ¥ tuong, c6 nghia 14 tao thanh mot qua trinh, trong d6 HS hinh thanh hiéu biét mot cach khong chinh thic
cling nhur gia tang truc giac (Laurens et al., 2018). Freudenthal 13 ngudi dua ra khai niém “todn hoc héa” trong qua
trinh phat trién If thuyét RME. Qua trinh toan hoc hda bao gém hai khia canh, d6 14 toan hoc héa theo chiéu ngang
va toan hoc héa theo chiéu doc. Toén hoc héa theo chidu ngang lién quan dén viéc bién ddi cac van dé hang ngay
thanh céc biéu twong. Toén hoc héa theo chiéu doc 1a qua trinh xay ra trong pham vi cac biéu turong (Heuvel &
Panhuizen, 2003). Toan hoc héa theo chiéu ngang va toan hoc hda theo chiéu doc khdng tach roi nhau ma c6 méi
lién h¢ chat ch&, bén viing. Qué trinh hoc todn bat dau tir tinh hudng thuc tién. Sau do, HS “ton hoc héa” van dé thé
glorl thuc bang céc biéu tuong, cbng thurc, phuong trinh, biéu dién. Sau do, HS sir dung thao téc toén hoc hoa theo
chiéu doc dé giai quyét cac biéu twong, dua ra két luan (Laurens et al., 2018)

- Khéi nigm “MHHTH ”: Hién nay c¢6 nhiéu quan diém khéc nhau vé MHHTH. Theo L& Thi Hoai Chau (2014),
MHHTH Ia sy giai thich bang toan hoc cho mat hé théng ngoai toan hoc, véi nhiing cau hoi xac dinh ma nguoi ta
dat ra trén hé thong nay. Qué trinh MHHTH 1a qué trinh thiét 1ap mot mo hinh toan hoc cho van d& ngoai toan hoc,
giai quyét van dé trong mo hinh do, rdi thé hién va danh gia 10i giai trong ngit canh thuc té, cai tién md hinh néu cach
giai quyét khong thé chip nhan. Cao Thi Ha va Vi Tién Diing (2024) cho rang, MHHTH dugc hiéu la sir dung céc
cong cu toan hoc d& md ta cac tinh hudng thyc tidn, thé hién cac tinh hudng d6 dudi dang ngdn ngit toan hoc, dua
bai toan thuc tién thanh bai toan toan hoc phii hop. Qua trinh chuyén doi gitra tinh hudng thuc tién va tinh hudng
toan hoc tuan theo mét quy trinh nhat dinh, véi nhitng quy tic dac biét dé xay dung gia thuyét toan hoc. Tir d6, HS
¢6 thé dé dang nhin nhan cac van dé thyc tién. Ciing theo Cao Thi Ha va Vi Tién Diing (2024), MHHTH la mét hoat
dong phuc tap, chuyén ddi gitra toan hoc va thuc tién theo ca hai chidu; vi vay, doi hoi HS phai c6 nhidu ning luc
khéc nhau trong cac linh vuc toan hoc, dong thoi ¢d kién thire lién quan dén tinh hudng thuc tién. Nhu vay, MHHTH
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la qua trinh HS bién dbi, chuyén thong tin cua bai toan thyc tién thanh cac khéi niém, cong thirc, phuong trinh, bang
biéu, d6 thi, biéu 6 mo ta bang ngdn ngir toan hoc. Qua trinh nay doi héi mot sw nd lyc nhit dinh caa ngudi hoc.
Nguoi hoc phai hiéu duge bai toan, xac dinh cac nhan td lién quan, biét cach mé ta céc sy kién thuc té theo thuat ngit
toan hoc ciing nhu dua ra dugc giai phap cho bai toan. Ngoai ra, nguoi hoc can biét giai thich MHHTH bang cach
danh gia bai toan va 10i giai cia bai toan thyc tién dua ra.

2.2. Pé xudt quy trinh md hinh hda toan hec bai toan theec tién vé dinh 1i Pythagore theo I thuyét RME

Tham khao cac quy trinh vé MHHTH, dac biét 1a hai quy trinh caa Blum va Leif (2006), Lé Thi Hoai Chau
(2014) va mot s dic diém co ban cua I thuyét RME, ching toi d& xuat quy trinh MHHTH bai toan thuc tién vé dinh
Ii Pythagore theo li thuyét RME gom céc budc sau:

Buéc 1: Tim y neong xay dyng bai todn thuc tien vé dinh Ii Pythagore, Yéu t6 dau tién ma chiing toi dé cip dén
dé la y tuong thuc tién vé dinh i Pythagore. Y tuong thuc tién 1a yéu té dau tién, ci chung ta tu duy dé dan dén bai
toan thyc tién. Y tuong thyc tidn 13 yéu té dau tién nhung n6 khong phdi la yéu t6 ban chét. Trong nhiéu truong hop,
ngudi ta nghién ciu tryc tiép vao bai toan thuc tién ma khéng can qua y tu:o’ng thyc tién.

Buée 2: Xy ding bai toan thc tién vé dinh i Pythagore. Pay 1a yéu té ban chat. Bai toan thyc tién vé dinh Ii
Pythagore thuong yéu cau ngudi hoc tinh khoang céach gitra hai ddi tueong hay hai vat thé khi biét truéc hai khoang
céch con lai ma ba khoang cach nay 1a ba canh cia mét tam giac vudng. Bai toan thuc tidn vé dinh Ii Pythagore c6
thé lién quan dén cac yéu td lao dong, san xuat,... hay hoat dong clia con nguoi.

Burée 3: Toan hoc hda bai toan thyc tién. Bai toan thuc tién Pythagore doi liic gdy mo hd, da nghia, khong thé ap
dung céc cdng cu todn hoc dé giai quyét duoc. Bé c6 thé MHHTH, ching ta budc phai toéan hoc hoa bai toan thuc
tién. Luc nay, bai todn thuc tidn dua vé bai toan cd yéu té thuc tidn (hay con goi 1a budc chuyén hoa tir bai toan thuc
tién thanh bai toan cd yéu t6 thyc tién).

Buéc 4: Thiét Idp bai todn toan hoc. Tir bai toan c6 yéu té thuc tidn, ta quy vé bai toan toan hoc.

Buréc 5: Gigi mo hinh toan hoc (dugc thiét 1ap tir budc 4). Sau khi mo hinh hoa dua vé bai toan toan hoc, chiing
ta s& thu dugc cong thirc, phuong trinh, hé phuong trinh, bang biéu hay so dd,... Tir do, di giai mé hinh toan hoc
nay. Yéu té ndy la yéu td ban chat trong quy trinh.

Buéc 6: Pua ra két qua todn hoc. Giai mo hinh toan hoc, ta thu duoc két qua bai toan. Yéu té nay Ia yéu td ban
chét trong quy trinh.

Buéc 7: Keét ludn bai toan thuc tién ban dau. Tir két qua todn hoc, rit ra két luan bai toan thuc tidn vé dinh Ii
Pythagore.

Buroc 8: Kiém ching. Can kiém tra lai dit liéu thyc tién d6 6 hop Ii vé& mit todn hoc khéng? Hay c6 mau thuan
0i? Néu khong dung, c6 thé tién hanh sira dit kién bai toan thuc tién ban dau hozc loai bo bai toan thuc tién ban dau.
Yéu t6 nay 1a yéu to ban chét trong quy trinh.

2.3. Minh hea day hec vin dung dinh 1i Pythagore vao gidi bai toan thec tién theo Ii thuyét RME

D¢ giai bai toan thyc tién, chdng t6i van dung quy trinh MHHTH d4 dé xuét ¢ tiéu myc 2.2 gom céc budc sau:

Buoc 1: Tim y twong xay ding bai todn thuec tién ve dinh Ii Pythagore. GV ¢6 thé néu y tuong xay dung bai toan
thuc tién vé dinh Ii Pythagore, yéu cau HS tim hiéu cac bai toan tir cac ngudn tai liéu trong nudc va trén thé gisi thong
qua mang Internet. GV dong vai trd 1a nguoi dong hanh, nguoi cling kham phé vai HS. HS thuc hién hoat dong tim toi
thong qua goi mo, hudng dan caa GV. Trong qua trinh tim toi, néu HS c6 vuéng mac, GV s& ¢6 su hd trg.

Buée 2: Xay ding bai toan thyc tién vé dinh |i Pythagore. Thong qua cac bai toan ma HS tim duoc, ciing nhur
tham khao cAc tai lidu, GV c6 dé dua ra bai toan thyc tién vé dinh Ii Pythagore tao tinh huéng Su pham. Chang han,
GV ¢ thé dua ra bai toan sau:

Bai toan thyc tién: Mot cai ao hinh vudng cé mit cit 12 hinh chix nhat. Biét rang, mdi canh hinh vudng dai 3,33m.
Chinh gifra cai ao c6 mot cay say nhd 1én khoi mit nuéc vira ding 0,33m. Kéo ngon cay say vao bo thi ngon cay
vira cham mat nude. Hoi d6 sau ciia nwde va cay say cao bao nhiéu? (Eves, 1993).

Burée 3: Toan hoc hda bai todn thuc tién. GV ¢ thé hudng dan HS thuc hién thao tac dua bai toan thyc tién vé
bai toan c6 yéu t6 thuc tién nhu sau: Mt ci ao hinh vudng cé mét cat EDGF 13 hinh chiz nhdt. Biét rang, canh hinh
vudng ED = FG = 3,33m. Chinh gizta cai ao c6 mét cay sdy BA nhd 1én khoi mét mecc mot doan CA vira diing

CA=0,33m (B, C, A thang hang). Kéo ngon cay sdy BA vao b thi ngon cay vira cham mét nueéc. Hoi dg sau BC
Cula nuoc va cdy sgy BA cao bao nhiéu?
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Buge 4: Thiét Iap bai toan todn hoc. GV dura ra nhan xét, dé giai duoc bai todn c6 yéu t6 thyc tién thi phai chuyén
bai toan nay thanh bai toan toan hoc. Viéc chuyén bai toan c6 yeu to thuc tien ve bai toan toan hoc gilip viéc ti€p can
bai toan tro nén r3 rang, don nghia va giai dugc bang cac cong cu todn hoc. GV c6 thé hudng dan cho HS dua ra vé
bai toan toan hoc sau:

Bai toan toan hoc: Cho hinh chir nhat EDGF, biét ED = FG = 3,33m. Goi C, B lan luot 14 trung diém cua
ED va GF. Trén tia ddi cuatia CB ldy diém A saocho CA =0,33m (B, C, A thing hang). Biét ring BA = BD.
Tinh BC va BA?

Buée 5: Gidi md hinh toan hoc (duroc thiét ldp tir budc 4). Tix bai todn toan hoc, GV yéu cau HS 1ap md hinh
toan hoc. Véi sy ho tro ciia GV, HS sé thiét 1ap dugc md hinh todn hoc théng qua cac 1ap luan (xem hinh 1).
Gia sir chiéu rong cia ao la ED = 2a = 3,33 (m), C 1a trung diém cua ED A

E Clc—b D
a

nén: DC = a = 1,665 (m). Chiéu cao cay siy moc giira ao la BA, phan nho khoi
mat nuéc CA=0,33 (m). Ma AB = BD, gia sir BD =c¢, do sau cua nudc
BC=b, tam giac BCD 1a tam gi4c vudng, khi d6
AC = AB — BC = ¢ — b = 0,33 (m). ,

Bai toan quy Vé viéc tinh chiéu dai canh huyén va canh goc vudng I6n ciia mot
tam giac vudng khi biét canh gdc vudng bé va hiéu gitta canh huyén va canh goc

wubng lén. T dinh  Ii  Pythagore, ta c¢6: a’=c’-b’e
a’ —(c-b)>=c® -b* - (c-Db)? =¢? —b* — (c* — 2bc + b?) h 5 S
p— P 2 — —
— 2bc — 2% = 2b(c — b) o 1
suyrab=2 €D o h b)),

2(c-b)
Burée 6: Pua ra két qud toan hoc. GV yéu cau HS tinh d6 cao cua cdy say. HS thyuc hién tinh do cao cua cy say.
Két qua mong doi: Liy céc gia tri ciia a, ¢ — b thay vao hai cong thirc (1) va (2) , ta s& dé dang tinh duoc d6 sau
1,665% — 0,332 2,772225 — 0,1089

cuanudc la: b == = ~ 4,035 (m).
2.0,33 0,66

Do cao cua cdy say la: ¢ = 4,035 + 0,33 = 4,365 (m).

Bu6e 7: Két lugn cuia bai toan thuc tién ban dau. GV yéu cau HS rit ra két luan. Két qua mong doi: D6 sau cua
nudc va chiéu cao ciia cay sy lan luot 1a 4,035m va 4,365m.

Buée 8: Kiém ching. GV huéng dan cho HS kiém ching lai két qua: 4,365 — 4,035 = 0,33 (m); do cay say
thudng cao tir 2-6m nén két qua va bai toan dua ra 1a hop Ii.

Két qua dat duoc sau qué trinh day hoc van dung dinh Ii Pythagore vao giai bai toan thyc tidn theo Ii thuyét RME la
HS biét cach md hinh hda bai toén thyc tién, giai bai toén toan hoc ciing nhu kiém chimg dugc tinh ding/sai ctia bai
toan. HS cling biét rd sy khac biét cua day hoc véan dyng dinh li Pythagore theo cac budc theo thuyét RME véi cach day
hoc truyén théng, do 1a day hoc truyén théng thuong khong cé céc budc 2 va 3. Day hoc truyén thong thuong tap trung
véo viéc truyén tai kién thae, dua ra cong thuC va ap dung cong thuC V.'EIO céc bai toén cu thé cung nhu khong co sy chi

.....

3. Két luan

Li thuyét RME ra doi tir nim 1968 & Ha Lan. Thuyét nay cho rang, HS khi duoc trai nghiém, thuc hanh trong
céc tinh hudng, bdi canh thyc tién dudi sy hd trg, ddng hanh cia GV thi cac em s& dé dang thu nhan thong tin, bién
ddi thong tin cing nhu phat trién cac thao tac tu duy toan hoc. HS khdng nhiing biét thuc hién cac thao tic tw duy
toén hoc ma viéc giai quyét, dua ra giai phap giai quyét van dé ciing tt hon. Hiéu qua cua viée o xu huéng cao hon
S0 Vi céc cach thirc day hoc truyén thong khac khong st dung thuyét Ii RME. Bai bao cua chiing t6i da dé cap dén
li thuyet RME, khal niém toén hoc hoa, khal ni¢m MHHTH dua ra duoc quy tnnh MHHTH cung nhu van dung

.....

bai béo dura ra c6 tinh thuc tién va GV c6 thé van dung vao qua trinh day hoc d;nh li Pythagore & THCS
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