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Tém tit: Bai bdo trinh bay mét hiedng tiép cdn day hoc hién dai thong qua viéc tich hop Gido duc todn
thuwe va Mé hinh héa toan hoc duéi sw hé tro ciia GeoGebra trong day hoc gidi cdac bdi todn ung dung
tich phdn. Trén co s phdn tich dic diém cia bai todn iing dung tlch phdn trong chwong trinh pho thong,
tac gia dé xuat quy trinh day hoc gidi todn ieng dung tich phdn gom cac buée: t6 chire tinh huong thuc
tién, xdy dwng mé hinh, todn hoc héa va vin dung tich phén, gidi todn va klem chitng, dién gidi va khai
quat héa. Viéc sir dung GeoGebra gitip hoc sinh truc quan héa do thi, mién tich phan va cac qud trinh
bién thien tir d6 hiéu sdu ban chdt “tich lily”’ ciia tich phan. Két qua cho thay cach tiép cdn ndy gop phdn
phat trién nang lwc mé hinh héa, tie duy todn hoc va kha nang vén dung kién thirc vao thuec tién, dong thoi

ndng cao hirng thi hoc tdp ciia hoc sinh trong qud trinh hoc chii dé tich phan.
Tir khoa: moé hinh hoa toan hoc, Giao duc toan thuc, RME, MM, Geogebra.

Abstract: This paper presents a modern teaching approach by integrating Real Math Education and
Mathematical Modeling with the support of GeoGebra in teaching the solution of applied integral
problems. Based on an analysis of the characteristics of applied integral problems in the high school
curriculum, the author proposes a teaching process for solving applied integral problems consisting
of the following steps: organizing real-world situations, building models, mathematizing and applying
integrals, solving and verifying the problem, interpreting and generalizing. The use of GeoGebra helps
students visualize graphs, integral domains, and variation processes, thereby deeply understanding the
“accumulation” nature of integrals. The results show that this approach contributes to the development
of modeling skills, mathematical thinking, and the ability to apply knowledge to practice, while also

enhancing students’interest in learning the topic of integrals.
Keywords: Mathematical modeling, Real Math Education, RME, MM, GeoGebra

1. Gi6i thi¢u

Trong nhitng thap nién gan day, M6 hinh hoa toan
hoc (Mathematical Modelling - MM) va Gido duc
toan thuc (Realistic Mathematics Education — RME)
da tro thanh hai huéng tiép can quan trong trong doi
méi day hoc toan & phé thong. MM nhin manh viéc
Xudt phat tir cac véan @ thuc tién, xay dung mod hinh
toan hoc va dién giai két qua trong ngir canh ban dau
nhim phat trién ning luc giai quyét van dé va tu duy
{tmg dung. Trong khi d6, RME chii trong t6 chirc day
hoc dua trén céc tinh hudng thuc tidn, khuyén khich
hoc sinh (HS) “tai phat minh” tri thurc thong qua céac
md hinh trung gian va qué trinh todn hoc hoa. Céc
nghién ctiru cho théy viéc st dung cong cu s6, dic biét
12 GeoGebra, c6 thé hd trg hiéu qua qua trinh khao
sat, truc quan hoa va kiém chung trong hoat dong mo
hinh héa, dong thoi gop phin nang cao niang luc toan
hoc, kha nang ty hoc va hing thu hoc tap cia HS khi
két hop v6i RME.

O goc do tich hop, mot sb nghién ctru da két hop
RME véi GeoGebra va cac i thuyét thiét ké day hoc
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dé xay dung quy trinh day hoc cho cac ndi dung cu
thé, qua d6 gop phan phat trién kha nang lién két
toan hoc va giai quyét van dé ciia HS. Tuy nhién, cac
nghién ctru nay chua lam rd vai tro cia MM nhu thanh
phan trung tAm trong day hoc cac bai toan ing dung
giai tich. Mot s6 nghién ciru dd van dung RME va
MM trong day hoc dao ham nhiam gitip HS hiéu cac
qua trinh bién thién trong thyc tién. Ngoai ra, Nguyén
Phu Loc cho réng viéc khai thac GeoGebra nhu mot
cong cu hd tro tu duy va giai quyét vin dé trong day
hoc toan van con han ché. Do d6, bai bao nay dé xuat
mot quy trinh day hoc tich hop MM va RME dud6i su
hd tro ctia GeoGebra trong day hoc giai cac bai toan
g dung tich phan. Nghién ctru huéng dén viéc lam
1 vai tro ctia timg thanh phan trong viéc to chic hoat
dong hoc tap va phat trién ning luc toan hoc cho HS
pho thong.

2. Phwong phap.

Nghién ctru nay st dung phuong phap nghién
ctru 1y luan két hop voi nghién ctru thiét ké nhim xay
dung quy trinh day hoc giai toan tng dung tich phan
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theo huéng tich hop MM va RME, véi sy hd tro cua
GeoGebra. Trén co s phan tich cic quan diém cua
Hans Freudenthal vé RME va cac nghién ctru vé MM
ctia Werner Blum va c.s, nghién ctru tién hanh xay
dung khung 1y thuyét cho viéc t6 chirc day hoc tich
phan gin véi thyc tién. Quy trinh day hoc dugc dé
xudt thong qua cac budc thiét ké su pham, bao gdm:
lwa chon tinh hudng thuc tién, t6 chirc hoat dong mod
hinh hoéa, hd trg toan hoc héa va khai thac cong cu
GeoGebra dé tryc quan hoa va kiém chimg mé hinh.
Tinh hudng day hoc minh hoa dugc xay dung va phan
tich theo hudng phan tich tién nghiém nham dy doan
qua trinh hoc tap ciia HS, nhitng kho khin c6 thé gip
phai va vai tro hd tro cua gido vién (GV). Do diéu
kién nghién cuu, d8 tai chua tién hanh thuc nghiém su
pham ma tap trung vao viéc dé xuét va phan tich tinh
kha thi vé mat Iy luan ciia quy trinh day hoc.

3. Két qua

3.1. Co' sé Iy thuyét

Tich phan la cong cu trung tdm cua giai tich, gitip
giai quyét cac bai toan vé bién thién va tich liiy nhu
tinh dién tich, thé tich hay cac dai lugng vat ly. Vi
vay, day hoc tich phan & phd thong khong nén chi tap
trung vao k¥ thuat tinh toan ma can hudng dén viéc
sir dung n6 d& mo hinh hoa va giai quyét cac van dé
thyc tién. Trong khi d6, RME cung cap mot cach tiép
can day hoc cho phép HS “tai phat minh” tri thic
toan hoc thong qua cac tinh huéng gin véi thyc tién.
RME nhén manh qua trinh toan hoc héa theo chiéu
ngang va doc, g1up HS tung budc kham pha, khai
quét hoa va chudn hoa tri thire tir trai nghiém cua ban
than. Quy trinh nay thudng dugc trién khai qua cac
bude: khai thac tinh hudng thuc tién, xdy dung mo
hinh, khai quat hoa, chudn hoa kién thirc va van dung
vao tinh huéng méi.

Quy trinh toan hoc héa khong thé thiéu nang luc
MM, mot nang lyc bt 151 cua giao duc toan hoc hién
dai. Theo Blum va cong sw, MM la qué trinh chuyén
dbi mot van dé thyc tién thanh bai toan toan hoc, giai
quyét bai toan va din giai két qua tré lai bdi canh ban
dau. Trong day hoc tich phan, HS can xéac dinh cac
dai luong, thiét 1ap cong thirc tinh toan va giai thich
¥ nghia cua két qua trong ngir canh thuc té. Vi vay,
phat trién nang luc MM khong chi gitip HS hiéu siu
ban chét cua tich phdn ma con nang cao kha niang van
dung toan hoc vao thuc tién.

Bén canh d6, cong nghé va cic phan mém toan
hoc dong nhu GeoGebra, Cabri hay Desmos ngay
cang gill vai trd quan trong trong day hoc toan. Cac
cong cu nay hd trg truc quan hoa cac khai niém triru
twong, gitip HS quan sat mdi lién hé giita biéu thir,
d6 thi va cac dai lugng bién thién. Trong day hoc tich
phéan, phén mém dong GeoGebra hd trg minh hoa dién
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tich dudi dudong cong, mé phong khéi tron xoay, kiém
chimg két qua va phat trién tryc giac toan hoc.

Trén co so d6, nghién ciru nay xay dung quy trinh
day hoc gidi toan Gng dung tich phan theo hudng
tich hop RME va MM dudi sy hd tro ciia GeoGebra.
Trong d6, RME dinh huéng t6 chirc cac tinh hudng
hoc tap gan véi thyc tidn; MM cung cép tién trinh giai
quyét vén dé thong qua toan hoc hoa va dién giai két
qua; con GeoGebra dong vai trd hd trg truc quan hoa,
kham phé va tuong tac. Sy tich hop nay gop phan gitip
HS khong chi thyc hién céc thao tac tinh toan ma con
hiéu duoc ¥ nghia ciia tich phan trong méi lién hé véi
thue tién.

3.2. Quy trinh

Trén co s khung 1y thuyét tich hop gitta RME va
MM véi su hd tro clia cong nghé, nghién ciru nay dé
xudt quy trinh day hoc gdm 5 budc nhu sau:

Bude 1. T chire tinh hudng thyc tién

GV t6 chirc mot tinh hudng xuét phat tir thyc tién
hoic c6 thé hinh dung duoc, trong dc') néy sinh nhu cau
sur dung tich phan de giai quyét van d&. Tinh hudng
can dam bao tmh gan glii, co y nghla d6i v6i HS va
chira dung yéu t6 “vin dé& mo” nhim kich thich tu
duy. Tinh huéng nay la cc bai toan “thyc t&” hodc
“ban thyc t&” can tmg dung tich phan. Trong budc nay,
RME dong vai tro dinh hudng cho viéc Iya chon va td
chirc tinh hudng gén véi thuc tidn, MM déng vai tro
goi md nhu cau chuyén tinh hudng thyc sang mo hinh
toan va GeoGebra ding dé minh hoa so b tinh hubng.

Budc 2. Phan tich va xay dung mo hinh ban dau

HS phan tich tinh hudng, xac dinh cac dai lugng
lién quan, thiét 1ap cac gia thiét va xay dung mé hinh
toan hoc ban dau. O day, RME déng vai tro dién dat
tinh hu6ng bang ngdn ngit toan hoc khong hinh thirc,
MM thyc hién cac budc don gian hoa, lua chon bién
va thiét 1ap cac mbi quan hé va GeoGebra biéu dién dir
liéu, phéc thao d6 thi, kiém tra gia dinh.

Budc 3. Toan hoc hoa va thiét lap cong thic

Tir md hinh ban du, HS tién hanh toan hoc hoa,
thiét 1ap biéu thirc tich phan phu hop dé mo ta dai
lwong can tinh (dién tich, thé tich, quing duong,...).
Trong budc niay, RME hd trg chuyén tir mé hinh truc
quan sang biéu thirc toan hoc chinh thirc. MM gitip
chuyén tir mo hinh thyc tién sang mé hinh toan hoc
hoan chinh. Trong khi GeoGebra gitip tryc quan hoa
tich phan, mo phong qua trinh tich liy.

Budc 4. Giai toan va kiém chimg

HS thuc hién tinh todn tich phan va su dung cong
nghé dé kiém tra két qua, so sanh voi biéu dién truc
quan hodc mo phong. O bude nay, RME dong vai tro
khuyén khich HS giai thich két qua trong ngir canh bai
toan, MM dam béo tinh hop 1y cta két qua trong md
hinh. Trong khi GeoGebra hd tro tinh toan, kiém tra va
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truc quan hoa két qua.

Budc 5. Dién giai, danh gia va khai quat hoa

HS dién giai két qua thu duoc trong bdi canh ban
dau, danh gia tinh hop 1y cia mo hinh va khai quat
hoa kién thirc toan hoc. RME ¢6 vai trd nhin manh
qua trinh “tai phat minh” va lién hé véi thuc tién. MM
dong vai tro thuc hién bude dién giai va kiém tra md
hinh. GeoGebra hd trg minh hoa lai két qua va so sanh
cac phuong an.

T6 chire tinh hubng thuc

Phén tich va xiy dung mé
tién

hinh ban dau

Tosn hoc héa va thiét Iap

Gidi toin va kiém chimg tich phan

Quy trinh tich hop

Dién gidi, danh gia va khai MM+RME+GeoGebra

quat hoa

Hinh 1 - So' d6 quy trinh day hoc gidi todn iing dung tich phén
MM+RME+GeoGebra
3.3. Minh hoa quy trinh
Tinh huéng: Cho ham s6 y = f(x) = ax® + bx® + cx
+d(a b ¢ deR)codd
thi (C). Biét rang d6 thi (C)
tiép xtic v6i duong thang y
= 4 tai diém c6 hoanh do
am va db thi ham sb y = =
f~ (x) cho bdi hinh v& dudi
day. Tinh thé tich vat thé
tron xoay duoc tao thanh

2

fi(e)s

khi quay hinh phang H gi6i

han boi do thi (C) va tryc :
hoanh khi quay xung quanh Hinh 2 — Do thi
truc Okx. cua dao ham f'(x)

Budc 1. T6 chirc tinh hudng thyc tién

GV dit vin d& vé viée tinh thé tich ciia mot vat thé
tron xoay, lién hé véi cac dbi tuong thyuc t& nhu binh
chura, 1o hoa. Thong qua hinh v€ cta dd thi va mién
phiang H, HS nhan dién déy 1a bai toan lién quan dén
viéc tinh thé tich bang tich ,
phan. ) L] \

Binh luan: O budc nay, N
dinh huéng RME dugc thé '
hién thong qua viéc tao ra
mat tinh huéng c6 y nghia,
kich thich nhu cau tim kiém
cong cu toan hoc phu hop.
HS buéc dau nhan ra vai
tro cua tich phan trong viéc
giai quyét bai toan.

Budc 2. Phan tich va

Hinh 3 — D6 thi ham s6
va dao hdm va tiép tuyén
ctia d6 thi ham s6 tai diém
cuc tri
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x4y dung mé hinh ban dau

Tir d6 thi coa f’(x), HS nhan xét day 1a mot parabol
¢6 dinh tai (0, —3) va ct truc hoanh tai x = —1 va x =
1. Tudosuyra: f'(x) =3x>—3

Binh Iuan: “Tinh thyc” o day thé hién mé hinh
quen thugc mo ta dd thi ciia dao ham (mot parabol) d6
1a d6 thi ham bac 2.

Lay nguyén ham, HS thu duoc:

fx)=x*-3x+d

Str dung diéu kién tiép xtic voi duong thang y = 4
tai diém c6 hoanh do 4m, HS xéc dinh:

f-)=4=d=2

Do d6: f(x)=x*—3x +2

Binh luan: Viéc tim 1a qua trinh m6 hinh héa xay
ra khi HS chuyén dbi tir hinh anh “thyc t&” — “dudng
thing tiép xtc voi duong cong tai diém trén dudng
cong” sang mo hinh giai tich “hé sb goc cia dudng
thiang chinh 1a dao ham ciia ham s tai hoanh do tiép
diém”.

Budc 3. Toan hoc hoa va thiét lap cong thirc tich
phéan

HS xac dinh mién H 1a mién gi6i han boi do thi y
= f(x) va truc hoanh. Giai phuong trinh:

X¥=3x+2=0

thu duoc cac nghiém x = -2 va x=1.

Binh luan: M6 hinh téng quat ¢ day khong phu
hop vi khong c6 sin hai duong thing x = a va x =
b. Nho GeoGebra, GV cho HS thiy duoc hinh phing
thyc t& cia bai toan. Tir 6 goi y HS tim thém hai
dudng thang x = a; x = b bang cach giai phuong trinh.

Do d3 duoc hoc vé cong thuc tinh thé tich khéi
tron xoay quanh truc Ox, HS vén dung:

1
v - nfz[f(x)]zdx

Binh Iuan: Sau khi tim
thém hai duong x = a; x =
b, bai toan da tro vé ding
tmg dung cong thic “tinh
thé tich khdi tron xoay”.
Qué trinh toan hoc héa & oo
day khong nhim hinh thanh /% ¢ Hinl H giot ha

7 . o1 do thi ham so va truc
kién thirc méi ma tap trung hodnh
vao viéc lya chon va van
dung cong cu tich phan mot cach phu hop trong viéc
giai quyét bai toan.

Budc 4. Giai toan va kiém ching

HS thuc hién tinh toan:

1
V=;r{f (x% —3x +2)%dx
-2

Sau khi khai trién va tinh tich phéan, thu dugc:

729m 65,4 (dvtt
5~ 654 (dvit)
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Binh luan: GV c¢o6
thé s dung GeoGebra
dé minh hoa hinh 4nh
ctia khdi tron xoay mién |
tich phan va mé phdéng
khéi tron xoay, tir do
gitp HS kiém chimg
két qua va cing cb truc
giac hinh hoc. )

Budc 5. Dién giai va Hinh 5 - Khoi tron xoay khi quay
khai quat hoa hinh H quanh truc hoanh

HS dién giai két qua trong ngir canh bai toan, nhan
thdy rang thé tich cua khéi vat thé tron xoay dugc xac
dinh thong qua tich phan ctia binh phwong ham s trén
mot khoang xac dinh. Khéi vat thé co duoc bi‘mg cach
quay hinh quanh truc hoanh.

Binh luan: Sy minh hoa ciia GeoGebra cho th?iy
hinh dang cua khdi vat thé do. Tinh “thuc” ¢ day 1a
hudng dudng thing x = a, x = b khong c6 ngay trong
dé ma phai tinh toan dugc qua phuong trinh hoanh do
giao diém. Hinh minh hoa gitip HS thdy va “tai phat
minh” hai can tich phan.

Qué trinh nay thé hién dy du chu trinh md hinh
hoa: tir hiéu tinh hudng, xay dung cac mo hinh con,
md hinh chinh, giai toan dén dién giai két qua, dong
thoi phut hop véi tinh than “tai phat minh” cia RME.

4. Théo luin

Két qua cho thay quy trinh day hoc tich hgp MM
va RME duéi su ho tro ctia GeoGebra ¢6 tiém nang
trong viéc to chirc day hoc giai cac bai toan g dung
tich phan theo hudng phat trién ning luc cho HS. Quy
trinh nay gop phan chuyén trong tam tir ky thuat tinh
toan sang hoat dong mo hinh hoa va giai quyét van dé
thuc tién, trong d6 HS phai xdy dung mé hinh toan
hoc, lua chon cong cu phu hop va dién giai két qua
trong ngit canh cu thé.

Qua tinh huéng minh hoa, ¢6 thé thiy mirc d6 mo
hinh hoa ctia HS thay di tily theo dic diém cuia bai
toan. V6i cac bai toan “nira thyc tién”, HS cha yéu
van dung kién thirc di hoc dé thiét lap va tinh todn
tich phén; trong khi ¢ cac tinh hudng gin véi thyc tién
hon, HS can tham gia nhiéu hon vao qua trinh don
gian hoa, thiét 1ap mo hinh va dién giai két qua. Diéu
nay cho thay vai trd quan trong ctia bdi canh thyc tién
trong viéc thiic ddy hoat dong toan hoc hoa va phat
trién tu duy mé hinh hoa.

Bén canh d6, GeoGebra thé hién vai tro hd tro hi¢u
qué trong viéc truc quan hoa va kiém chimg cac doi
tuong toan hoc. Viéc sir dung phan mém gitup HS hinh
dung mién tich phan, quan sat sy thay ddi cta do thi
va md phong khdi tron xoay, tir d6 ting cuong sy lién
két giira cac biéu dién hinh hoc, dai s6 va y nghia thuc
tién cua tich phan. Tuy nhién, cong nghé chi dong vai
trd hd trg va khong thay thé cho qua trinh tu duy toan
hoc cua HS.

Journal of educational equipment (June 2026) Issue 356 (2) €¢ Journal homepage: https:/tapchithietbigiaoduc.vn

ISSN 1859 - 0810

Tuy nhién, tinh hudng day hoc méi dugc phan tich
trén phuong dién 1y thuyét ma chua dugc kiém chimg
thong qua thuc nghiém su pham, do d6 chua thé danh
gi4 day du hiéu qua cua quy trinh trong thyuc té 16p
hoc. Ngoai ra, vié¢c trién khai cac tinh huong mo hinh
héa doi hoi GV ¢o6 nang luc thiét ké hoat dong hoc tap
va st dung céng nghé phi hop, didu nay co thé tao ra
nhitng khé khan nhét dinh trong bdi canh day hoc &
truong pho thong.

5. Két luan

Bai béo di dé xuit quy trinh day hoc giai cac bai
toan tmg dung tich phan theo huong tich hop gitra MM
va RME dudi su hé tro ciia GeoGebra. Quy trinh gdm
nam budc: to chire tinh hudng thuc tién, xay dyng mé
hinh, toan hoc hoéa va van dung tich phan, giai toan va
kiém chimg, dién giai va khai quat hoa. Trén co s& do,
nghién ciru di xay dung va phén tich cac tinh hudng
day hoc minh hoa nham lam 5 kha nang van dung
quy trinh trong day hoc tich phan & phd thong.

Két qua nghién ctru cho thay cach tiép can nay c6
tiém nang gép phan phat trién nang luc mé hinh hoa,
tang cuong kha nang lién hé gita toan hoc va thuc
tién, déng thoi hd tro HS hiéu sau hon ban chét cia
tich phan. Viéc st dung GeoGebra ciing gop phan
nang cao tinh tryc quan va hd tro qua trinh kham pha
toan hoc cua HS. Tuy nhién, nghién ctru hién méi
dimg & muc d& xudt va phan tich 1y thuyét. Vi vay,
cac nghién ctru tiép theo can trién khai thyc nghiém
su pham dé danh gia hiéu qua cua quy trinh trong cac
bdi canh day hoc cu thé va tiép tuc hoan thién mo
hinh dé xuét.

Tai liéu tham khdo.
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