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Mathematical modeling shows that students often struggle to connect real-world situations with

competency, integration, mathematical representations. This study proposes a mathematical modeling

practical problems, Math 12 process to organize the teaching of solving practical problems on the topic of

“Integration” (12th grade Mathematics) to foster students' mathematical
modeling competency. A pedagogical experiment was conducted with 39
12th-grade students at a high school in Ho Chi Minh City. The results showed
that the majority of students fully participated in all stages of the mathematical
modeling process, demonstrating the basic manifestations of mathematical
modeling competency. Organizing the teaching of solving practical problems
using the mathematical modeling process has contributed to fostering
mathematical modeling competency for high school students.

1. Mé dau

Nang lyc m6 hinh hoa toan hoc (MHHTH) dugc xac dinh la mdt trong nam nang Iyc toan hoc can hinh thanh va
phat trlen cho HS pho thong (Bo GD-DT, 2018). Nang lyc nay thé hién kha nang cia ngudi hoc trong viée nhén dién
cac van dé ndy sinh tir thuc tién, chuyen d6i chang thanh cdc mé hinh toan hoc, giai quyet van dé trong mo hinh toan
hoc dugc thiét 1ap va tro lai tra 10 két qua trong b01 canh thyc tién. Trong nhiing ndm gan day, cac nghién cuu vé
nang lyc MHHTH tai Viét Nam ngay cang phat trién voi xu huéng chuyén tir nghién ctu li thuyét sang trién khai
trong céc bdi canh day hoc cu thé. Nguyén Ai Quic va H6 To Nhu' Y (2024), Bui Anh Kiét va Tran Vian Quan (2024)
da van dung quy trinh MHHTH vao day hoc cac chu dé toan hoc cu thé trong day hoc “Vecto”, “H¢ thtic lugng” va
giai cac bai toan thuc tién (BTTT) ¢ cAp trung hoc. Trén thé gi6i, nhiéu hoc gia da tap trung 1am rd ban chit cia ning
lye MHHTH, cac phuong phap su pham nham t6 chirc hoat dong mé hinh hoa trong 16p hoc. Hojgaard (2021) da
phan tich s khac biét giira ning lyc MHHTH va niing lyc giai quyét van dé toan hoc, trong khi Gurel (2023) nhén
manh vai tro hd tro sw pham ciia GV trong qua trinh 6 chirc hoat dong mé hinh hoa.

Trong chuong trinh mén Toan ¢ THPT, “Tich phén” 1a mot chu d¢ quan trong, c6 nhiéu tiém nang tmg dung vao
giai quyét cac BTTT, dién hinh nhu tinh dién tich hinh phéng, thé tich cac vat thé tron xoay. Tuy nhién, thyc tién day
hoc cho thay, chu dé “Tich phan” thuong duogc trién khai chu yéu theo huéng rén luyén ki thuét tinh toan, trong khi
co hoi dé HS tham gia Vvao cac hoat dong md hinh héa con han ché. Nhiéu HS gip kho khin trong vige chuyen doi
gitta tinh hudng thuc tién va biéu dién ton hoc, ciing nhur dién giai két qua toan hoc trong bdi canh thyc té (El
Guenyari va cOng sy, 2024). Didu nay cho thy, cin ¢ cac bdi canh day hoc duoc thiét ké phit hop, nhim tao diéu
kién cho HS tham gia vao céc hoat dong MHHTH trong qua trinh hoc tip. Mot trong nhitng huéng tiép can hiéu qua
dé bdi dudng nang lye MHHTH cho HS 1a t6 chirc day hoc thong qua giai cac BTTT, trong d6 HS can thyc hién qua
trinh chuyén d6i tir BTTT sang mo hinh toan hoc, giai bai toan toan hoc trong mé hinh toan hoc dugc thiét 1ap va dbi
chiéu két qua vOi bdi canh ban dau. Xuat phat tir bdi canh trén, bai bao thiét ké mot quy trinh MHHTH dé t6 chirc
day hoc giai cac BTTT chii dé “Tich phan” (To4n 12), qua d6 tao co hdi cho HS tham gia vao toan bd quy trinh
MHHTH va bdi dudng ning lye MHHTH. Bai béo tap trung tra 161 hai cu hoi nghién ctru: (1) C6 thé thiét ké quy
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trinh MHHTH dé t5 chirc day hoc g1a1 BTTT cha dé “Tich phan” (Toan 12) nhu thé nao? (2) Quy trinh dé xuit ¢6
kha thi trong thue tién day hoc va ho tro HS bdi dudng cac biéu ctia ning lwc MHHTH hay khong?
2. Phwong phap nghién ciru

Nghién ctru dugc thyc hién theo phuong phép thiét ké - thuc nghiém su pham thdm do (design-based exploratory
study), thudc huéng nghién ctru dinh tinh c6 két hop thong ké mo ta. Thiét ké nay duoc lya chon nham xay dung va
kiém chimg budc du tinh kha thi ciia mét quy trinh MHHTH trong day hoc giai BTTT chu dé “Tich phan” nhim
bdi dudng ning luc MHHTH cho HS, vi so sanh hiéu qué giita cac nhom thuc nghiém va dbi chimg. Thuc nghiém
dugc tién hanh tai 16p 12A9 Truong THPT Tran Dai Nghia, TP. Tay Ninh véo thang 01/2026 véi 39 HS. Lép duogc
chia thanh 13 nhom, mdi nhom gdm 3 HS nhim tao diéu kién cho cac em thao luin va hop tic trong qua trinh giai
quyét cac nhiém vu hoc tap. Thoi gian thuc nghiém duoc t6 chirc trong mot tiét hoc (45 phut), sau khi HS d duoc
hoc céc ndi dung “Nguyén ham - Tich phan” va “Ung dung hinh hoc ciia tich phan” theo Chuong trinh gido duc phd
thong mon Toan 2018.

Dit liéu nghién ctru dugce thu thap tir nhidu ngudn nhdm ting do tin ciy cua két qua, bao gdbm: quan sét 16p hoc;
san pham hoc tap cta HS (phiéu hoc tap, 161 giai cta cac nhom va mé hinh toan hoc duoc xdy dung); ndi dung thao
luén giita cac thanh vién trong nhom; qué trinh trinh bay, trao dbi ctia HS trong thao luan chung cta 16p. Trong qué
trinh thuc hién, HS 1am viéc theo nhom dé phan tich BTTT, xay dung mé hinh toan hoc, gidi bai toan toan hoc trong
mb hinh toan hoc dugc thiét 1ap va dién giai két qua trong bdi canh thuc tién. GV dong vai tro t6 chire, dinh hudng
thao luan va hd trg HS khi can thiét. Dir lidu thu thap dugc phan tich bang phuong phap phan tich dinh tinh, két hop
v6i thong ké mo ta. Do tin cdy va gia trj cia nghién ctru duge dam bao thong qua viée st dung nhidu ngudn dit liéu,
mo ta 10 bdi canh thyc nghiém va quy trinh trién khai. Viéc trinh bay chi tiét cac nhiém vu va quy trinh day hoc goi
mé céc nghién ciru tiép theo c6 thé van dung va kiém chimg trong cac bdi canh 16p hoc trong tur.

3. Két qué nghién ciru
3.1. Nang lyc mé hinh hoa toan hoc

Ning lwc MHHTH d duoc nhidu nha nghién ctru quan tam tir cac goc do khac nhau. Theo Maal} (2006), nang
lye MHHTH duoc hiéu 14 kha ning thuc hién cac budce ciia qua trinh mé hinh héa nham giai quyet cac vAn dé xuit
phat tir thuc tién bang cong cu toan hoc. Theo Nguyén Danh Nam (2016), nang lwc MHHTH 14 sy sin sang ctia mot
ai d6 dé thyc hién tit ca cac phan cta quy trinh MHHTH trong mét tinh huéng nhat dinh. Theo Nguyén Thi My
Hang va cong su (2024), nang luc MHHTH la kha nang thuc hién duoc day du céc budc cia quy trinh MHHTH
trong mot van d¢, tinh hudng hodc BTTT cho trudc. Nhin chung, cac quan diém trén déu coi nang luc MHHTH nhu
kha néng thuc hi¢én mdt chu trinh chuyen doi gilita van dé thyc tién va biéu dién toan hoc.

Trong nghién ctru nay, nang lve MHHTH duoc quan niém la kha nang cua HS trong viéc thuc hién cdc giai doan
cua quy trinh MHHTH khi giai quyét mot bai toan xudt phat tir thue tién. Dya trén yéu cdu cia Chuong trinh gido
duc phd théng mén Toan 2018, nang lvc MHHTH cua HS THPT gom 03 biéu hién twong tng véi yéu cau can dat
nhu sau: (1) Thiét 1ap duoc md hinh toan hoc (g0m cong thirc, phuong trinh, so do, hinh v&, bang biéu, db thi,...) dé
mo ta tinh hudng dat ra trong mot s6 BTTT; (2) Giai quyét dugc nhing V?in dé toan hoc trong mo hinh dugc thiét
lap; (3) Dién giai dugc tinh dung din cua 101 giai (nhimg két luan thu dugc tir cac tinh toan 14 ¢6 ¥ nghia, pht hop
véi thyc tién hay khong). Dc biét, nhan biét dugc cch don gidn héa, cach diéu chinh nhiing yéu cu thyc tién (xép
xi, b6 sung thém gia thiét tong quat hoa,...) dé dura dén nhimg bai toan giai dugc (Bo GD-DT, 2018).

3.2. Pé xudit quy trinh mé hinh héa todn hoc trong day hoc gidi bai todn thuc tién chii dé “Tich phin” (Todn 12)
nham béi dwong nang liwc mo hinh héa toan hoc cho hoc sinh

D ¢6 nhiéu nghién ctru d& xuat quy trinh MHHTH véi sb budc va mirc do chi tiét khac nhau. Blum va Leif
(2006) m6 ta mot quy trinh MHHTH chi tiét, nhan manh céc trang thai nhan thirc trung gian nhu “mé hinh tinh
hubng”, “mé hinh thye” va “m6 hinh toan hoc”. Trong khi do, cic quy trinh tinh gon hon trong nghien clru cua Swetz
va Hartzler (1991), Coulange (1997) tap trung vao cac bude hanh dong chinh ciia nguoi hoc khi gidi quyét mot tinh
huong thyc tién bang cong cu toan hoc. Mac du khac nhau vé sb budce va cach dién dat, cic quy trinh ndy déu ¢6
diém chung 12 bao gdm 4 hoat dong cdt 16i: (1) Hiéu va cdu tric hoa van dé thyuc tién; (2) Chuyén ddi tinh hudng
thue tién sang md hinh toan hoc; (3) Xir li bai toan toan hoc trong mé hinh; (4) Dién giai, danh gia két qua trong bdi
canh thyc tién.

Theo Chuong trinh gido duc phd thong mén Toan 2018, yéu cau can dat ctia chu dé “Tich phan” trong chuong
trinh Toan 12 1a: (1) Nhan biét dugc dinh nghia va tinh chét cua tich phan; (2) Tinh dugc tich phéan trong nhing
truong hop don gian; st dung tich phan dé tinh dién tich cia mét s6 hinh phéng va thé tich cia mot s hinh khéi; van
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dung tich phan dé giai cac bai toan ¢ lién quan dén thuc tién (B6 GD-DT, 2018). Khi giai cac BTTT chu dé “Tich

han” (Toan 12), qua trinh MHHTH thuong gan voi viée thiét 1ap ham s6 mo ta hinh dang hoac sy bién thién cua
mQt dal lugng trong thue tién. Tir md hinh ham s6 d6, HS xac dinh mién phing can xét va chuyén BTTT thanh bai
toan tinh tich phan.

Ké thira quy trinh MHHTH gém 4 bude cuia Coulange (1997), dya trén céc biéu hién ning lye MHHTH cua HS
THPT & tiéu muyc 3.1, ching t6i d& xuat quy trinh MHHTH trong day hoc giai cac BTTT chu d& “Tich phan” (To4n
12) nham bdi dudng nang luc MHHTH cho HS gém 4 budc sau:

Budc 1: Phdn tich BTTT. HS doc va phan tich BTTT, xac dinh yéu cau ctia bai toan cling nhur cac dit kién lién
quan. Cac nhom thao luin dé xac dinh nhimg thong tin cin thiét, lam & nhiém vu can giai quyét cia BTTT. GV t6
chire cho HS trao dbi dé théng nhét cach hiéu cac dit kién va dai lwong lién quan.

Budc 2: Xdy dung bai toan toan hoc. T BTTT, HS tién hanh qué trinh toan hoc hda nham xay dyng md hinh
toan hoc phu hop. Hoat dong nay co thé bao gdbm viée biéu dién hinh hoc ctia dbi twong, lra chon bién b, x4c dinh
mbi quan hé giita cac dai luong va thiét 1ap ham sé mo ta tinh hudng. Trén co s do, HS phét biéu bai toan toan hoc
twong tmg, thudng 14 bai toan tinh tich phan lién quan dén dién tich hoic thé tich.

Bu6e 3: Gidi bai todn todn hoc. HS van dung céc kién thirc vé tich phan dé giai bai toan toan hoc di xay dung &
bude 2. Cac nhom thiét 1ap cong thire tich phan va thuc hién cac phép tinh cn thiét dé tim két qua. O budce nay, HS
¢6 thé ddi chiéu va théo luan giita cac nhom dé kiém tra tinh hop 1i ciia cac budc lap ludn va két qua tinh toan.

ButGe 4: Dién gidi va danh gid két qua trong boi canh thyee tién. Sau khi thu duge két qua cia bai toan toan hoc,
HS céan dién giai ¥ nghia cua két qua do trong bdi canh thyc tién ban dau. Cac nhom thao luan vé tinh hop li ctia két
qua, xem xét gia thiét va nhan dién nhiing giéi han ciia mé hinh toan hoc d4 xay dung. Hoat dong nay gitp HS lién
hé gitra két qua toan hoc va ¥ nghia thyc tién ciia bai toan.

3.3. Thuc nghiém sw pham viéc vin dung quy trinh mé hinh hoa todn hoc trong day hoc gidi cdc bai todn thuc
tién chii @é “Tich phan ?(Todn 12)

Chung t6i da trién khai thuc nghiém su pham quy trinh MHHTH trong day hoc giai BTTT chu e “Tich phan”

théng qua 02 bai toan cy thé. Thyc nghiém nhdm kiém tra tinh kha thi cia quy trinh MHHTH d4 d& xuét ¢ tiéu muc

3.2 va quan se‘it c4c biéu hién ban dau cua nang luc MHHTH cua HS THPT. Noi dung thuc pa—
nghiém bao gom 02 BTTT sau:
Bai toan I: Mot nghé nhan thiét ké mot binh hoa ¢6 dang hinh tron xoay quanh mot truc j

v

thang dimg (xem hinh 1). Chiéu cao ctia binh 1a 50cm. Nguoi thg ding thudc ddy mém do chu
vi ctia binh tai mot s6 do cao khac nhau so v6i mit day cua binh, tir 46 tinh dugc ban kinh mat
cét hinh tron ciia binh tai cac vi tri sau: O ddy binh: 7 = 6cm; O vi tri than binh phinh to nhét:
Cach mat day 25cm, r = 8cm; O ¢6 binh (chd tht nho nhét): Cach mat day 40cm, r = 4cm;
O miéng binh: Cach mat d4y 50cm, r = 5cm. Gia sir dudng sinh ciia binh xac dinh boi thiét
dién qua truc dbi xung 1a mot dudng cong tron va dugc mo ta bdi mot ham da thuc bac ba. Hay
wér tinh thé tich nudc t6i da ma binh co thé chira bang cach st dung tich phan (xem hinh 1). Hinh 1
Bai todn 2: Mot cai cong ¢6 kich thuée nhu trong hinh 2. Vom cdng c6 hinh dang la mot ~ (Nguon: Tdc gia)

parabol. Bé rong ciia cong la 5m, dinh vom cao 2m so v6i mat dat. Phan canh bén thang dimg ciia mdi canh cong ¢6
chiéu cao 1,5m tinh tir mat dat dén vi tri bt dau cia vom parabol. Tinh dién tich bé mit hai canh cira céng (Lé Thi
Hoai Chau va cong su, 2024, tr 24).

Hinh 2

62



Tap chi Gido duc (2026), 26(10), 60-66 ISSN: 2354-0753

D¢ giai bai toan 1, GV giri phiéu hoc tap s6 1 chita ndi dung bai toan 1 cho cic nhom. Cac nhém tién hanh doc
va thao ludn dé hiéu tinh hubng cua bai toan 1 trudc khi bit ddu cac hoat dong mé hinh hoa. Quy trinh giai bai toan
1 gdm cac budc sau:

But6e 1: Phan tich BTTT. O buéce 1, HS duoc yéu cau doc BTTT, x4c dinh cac dir kién quan trong dé giai bai
toan. Sau do, cac nhom tién hanh so sanh va thao luan két qua giita cac nhom dé danh gia mirc o hop i ciia cach
hiéu tinh hudng.

Két qua thu dugc: 13/13 nhém xéc dinh dung yéu cau cua bai toan 1a tinh thé tich nudc t6i da cua binh hoa tron
xoay va nhén dién dugc cac dir kién quan trong, gom cac gia tri do cao cuia mat cdt so voi mat day, ban kinh twong
(g ciia cic mdt cit va gia thiét ducmg sinh ¢6 dang ham bac ba. Trong hinh 3 14 phin tra 161 cia nhom 7 vé yéu cau
cta bai toan 1 va céc dir kién trong d& bai.

Nwom ¥ 7
i‘(&c&‘»u&b&‘ﬁuu& ﬁcﬁ?ﬂ Hd«émé PN
'na\)‘n/?nkmco%duh dung ticdh pha .

2. Cae da?” ki@ uan&\'en wda»bw*imn
M«am\wc?u.&cmsmn bm}.coalana M"/W,

qUarh ot true 4, 3 lady kit co mgnt ear 46en o
bw‘wtmdqj bmﬂ,‘,*rw?{m 3‘;}omzcwhr_8un;’
iaCaD‘{Om\allm\Ia docao SO em lx S‘un,;ddrg
Smx\wabmg\la\mor%ddn Cma’ﬂ'm@a{ﬁui’ mo
‘t&bon, rmﬁham% bau,ba.

Hinh 3. Phan tra 16i ciia nhém 7 sau khi phan tich bai todn

GV tiép tuc def}t thém hai cau hoi nhdm lam 16 muc do L}iéu sau cta HS: (1) Néu chi biét do cao cua cac mit cit
tron ma khong biét ban kinh twong Gmg thi ¢ tinh duoc thé tich khong, vi sao? (2) Vi sao bai toan can cho dir kién
d6 thi dudng sinh la mét ham béac ba? D61 voi céu hoi 1, 12/13 nhom dua ra 101 giai thich dang, nhom con lai chua
giai thich duoc mdi lién hé giita ban kinh va thé tich. Pbi voi cau hoi 2, chi 5/13 nhém tra 16 chinh x4c; cac nhém
coOn lai chwra nhan ra vai tro cﬁar gid thi€t ham bag ba trong viéc xac dinh dugc ham s6 ban kinh. Sau khi trao doi va
dbi chiéu giira cac nhom, HS tiép tuc thao luan dé diéu chinh va hoan thién cu tra 1&i cia nhém minh. Hinh 4 minh
hoa cau tra 161 diing ctia nhém 3.

Nhom 3 1
/NGAQX{ ’o\nd‘&mM cacmoucmwmwm Sha o
bankmﬁu \bﬂ&k\w %thaw?\édocx\omban

a"B cao) do db” khing xAC dluh Bt dan Kb
meﬂ V3 why R B Kling 118 L& Chng thit ek o
a2’ &wh A& Hoh .
b/ Baw oo aan ‘5"’? <@ gtee sioh A mo’t)wm boc boc
~ / AA
a_—a, o 'tamau&/&m% baobald ﬂx\‘ﬂooo'h’
- ”~
thi X dwdng Siah qua 2 dodm iz eko\oa, 4 A kg

\&bcu/\\&’n‘. m&i’tetha as cuo'heoﬁavﬁnzw.aoaung

/.

Hinh 4. Phan tra loi day di ciia nhém 3

O bude 1, HS budc dau thé hién dugc biéu hién 1 1a thiét 1ap mé hinh toan hoc clia nang lye MHHTH. Cuy thé,
HS da nhan dién dugc céc dai lugng lién quan trong BTTT, xac dinh mdi quan h¢ giita cac dai lwong va hieu dugc
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muc tiéu ciia BTTT can giai quyét. Tuy nhién, két qua ctia cau hoi 2 cho thay, nhiéu nhém con gip khé khin trong
viéc giai thich cac gia thiét da cho vé dang ham s6 khi x4y dung mé hinh toan hoc, diéu nay phan anh viéc chuyén
tir dit kién thuc tién sang mo hinh toan hoc van 1a mot thach thirc d6i voi HS.

But6e 2: Xay dung bai todn todn hoc. O budce ndy, HS can x4c dinh ham s6 c¢6 do thi 1a duong sinh cta khéi tron
xo0ay, voi gia thiét ham ¢ dang da thirc bac ba véi hé s hiru i, phat biéu bai toan toan hoc twong ung tir BTTT ban
dAu. HS 1am viéc theo nhom dé thiét 1ap phuong trinh ctia ham s6, xac dinh mién xac dinh va dién dat bai toan dudi
dang thuan tiy toan hoc.

3 39 229

Két qua mong doi: HS xdy dung dugc bai toan toan hoc: Cho ham s6 f(x) = T;oo X — o x? + 300X T 6

0 < x < 50. Goi D Ia hinh phing giéi han boi d6 thi ham sb y = f(x), truc hoanh va hai dudng thing x = 0,x =
50. Hay tinh thé tich khéi tron xoay tao thanh khi quay D xung quanh truc Ox.

Két qua thu duoc: 9/13 nhom xac dinh dung ham sé mé ta duong sinh va mién xac dinh; 3 nhém tim dugc ham
s6 mo ta dudng sinh nhung chua néu mién x4c dinh; nhom con lai xac dinh sai phwong trinh do sai sot trong qué
trinh tinh toan hé sd. TAt ca cdc nhom déu goi y 1a ham ban kinh theo bién x 1a d6 cao ciia cac mit cit, c6 9 nhom
dién dat gan chinh x4c yéu ciu tinh thé tich cua khéi tron xoay, trong khi 3 nhém con nhim 1an giita yéu t6 thue tién
trong phat biéu, nhom co phuong trinh sai ciing phét biéu sai bai toan toan hoc. GV mdi nhém 9 ¢6 16i giai chinh
x4c 1én trinh bay trude 16p (xem hinh 5). Phan 16n HS c6 thé thyc hién budc xdy dung bai toan toan hoc thong qua
viée xdy dyng ham s6 mé ta dudng sinh cua vét thé va chuyén BTTT thanh bai toan toan hoc. Céc biéu hién nay phan
anh sy phat trién biéu hién 1 1a thiét 1ap m6 hinh toan hoc ctia nang lve MHHTH cua HS.
Nhom 2

Gidi

O % L& 45 cao +nh 1@ dey Biah (0<x < ST va g=£00
o ban kink cua mex Cat tron I AS cao I
Theo 42 bau | Szchg Sindn eua bial, e dang ham <57 bdc ba
Won o A y=PGd= ?u’-t\m«f—e e +d!

C\Z/ﬁd\g X cqua f\d&}v\d(—oc-,,t), (2538), (10; &), (50:5) ta

- PWhj Hronk f{szua*ém +35c+d =2
© 4000a + ALoob *+ A0c+ = 4
Gz s - 125000 -ezsw;_ b+S‘Dc;3d=TL”
25 thasy ot R0 T T e

Vg -42(,:.):4———1 —f‘ggxlar%-z_ +6, o< ® <O
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Hinh 5. Bai lam cua nhom 9

But6e 3: Gidi bai todn todn hoc. O bude nay, HS duoc yéu cau thiét 1ap cong thire tinh thé tich khéi tron xoay
dua trén mo hinh ham ban kinh da dugc xay dung.
39

50 5
£ ) N . X, S 5 7 229
Két qua mong doi: Cong thite tinh thé tich khoi tron xoay laV = & f (—x3 ——x+=x+ 6) dx
o \15000 1000 300

(don vi ciia V 1a cm?). Tiép @6, HS thyc hién tinh tich phan dé tim gié tri thé tich va tinh dugc V ~ 8957.18 (cm?).

Két qua thu dugc: 11/13 nhém tinh chinh xéc gia trj thé tich, trong khi 02 nhom mic sai sot do nham Ian trong
qua trinh tim nguyén ham hodc thuc hién phép tinh sb hoc. GV goi nhém 4 ¢6 16i giai chinh xac trinh bay trudc 16p
dé ca 16p cung dbi chiéu va thao luan két qua (xem hinh 6). Nhém 4 d tinh thé tich ciia khéi tron xoay bang cach
khai trién biéu thirc ham s dué6i diu tich phan va nguyén ham ciia ham s Ity thira. HS d thé hién biéu hién 2 1
giai quyét duoc nhitng van dé toan hoc trong mé hinh dugc thiét 1ap ctia ning lwe MHHTH. Sau khi thiét 1ap duogc
mo hinh ham ban kinh, HS d van dung kién thirc vé tich phan dé thiét 1ap cong thirc tinh thé tich. Nhin chung, HS
da hiéu dugc mdi lién hé gitta md hinh ham sb va cong thic tinh thé tich khéi tron xoay. Nhimng sai st con lai cha
yéu xuét hién & budc thuc hién tinh toan vé mit ki thut, ma khong phai ¢ viéc hiéu ban chit cia mé hinh toan hoc.
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Niom 4

Calg thit. 0k 95 tick W acn o vfriaewl dx.
md%-\renumg ANZ Wg<m13 0 T‘R*G)Olll,
"X( A) u ALY _{0—&“4 23t 3, Aoi e 12
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3
(49 A Yo% x goa00 5 gegtat 44052!1,__‘27_3_2@_)%&_?
wSAD® ) zgwb ¢ g.w@"g' SO0 4 90000 3 2 b

8953.48 (em?)

Hinh 6. Bai gidi chinh xdc tinh thé tich khéi tron xoay ciia nhom 4

But6e 4: Dién gidi va danh gid két qua trong boi canh thiee tién. O bude nay, HS dugc yéu cau dién giai két qua
toan hoc trong bbi canh thuc tién. Cac nhom thao luan vé ¥ nghia cia gia tri thé tich tim dugc va kiém tra lai két qua
xem c6 phtt hop véi thuc tién hay khong.

Két qua thu dugc: Tat ca 13 nhom déu xac dinh duoc thé tich nude t6i da cua binh hoa 1 khoang 8957,18cm’.
Trong do, 08 nhom chu dong chuyen doi két qua sang don v1 lit (xép xi 9 lit), trong khi cac nhom con lai giir nguyén
don vi 1a cm®. Mot sé nhom budce dau nhan thay, day chi 1a gi tri udc tinh do mo hinh toan hoc c6 nhing gia thiét
don gian héa. HS da thé hién biéu hién 3 1a dién giai duoc tinh ding din cua 101 giai cua ning lye MHHTH. Viée
chuyén d6i két qua sang don vi lit va nhan thirc rang két qua thu dugc chi 1a mot gia tri udc ugng phan anh HS budc
d4u hiéu dugc mdi lién hé giita két qua toan hoc va y nghia thyc tién cta bai toan 1. Thong qua céc hoat dong phan
tich BTTT, xay dung bai toan toan hoc, giai bai toan toan hoc trong mé hinh toan hoc da thiét lap va dién giai két
qua, HS ¢6 co hoi bodi dudng dugc ca 3 biéu hién ctia nang lyc MHHTH. Nhu vay, quy trinh MHHTH dugc dé xut
da gitip HS boi dudng ddy dii cac biéu hién ctia nang luc MHHTH.

Vi bai toan 2, chung t6i cling van dung quy trinh da dé xuat ¢ tiéu muc 3.2 vao giai bai toan va thu duoc két qua
twong tir. Nhin chung, phan 16n cdc nhom da hoan thanh diy di 4 budc cua quy trinh MHHTH trong thoi gian 1a
mdt tiét hoc, tir phan tich BTTT dén xdy dung m6 hinh toan hoc, giai bai toan toan hoc da duoc thiét lap va dién giai
két qua trong bdi canh thuce té. Cac biéu hién cua nang lvc MHHTH cta HS da dugc thé hién thdng qua viéc xéac
dinh dung yéu cau ciia BTTT, thiét 1ap duoc bai toan toan hoc, van dung cong cu tich phan dé giai quyét bai toan
toan hoc va lién hé két qua voi y nghia thyc tién ciia BTTT ban ddu. Néu ¢ bai toan 1, HS phai xay dyng mé hinh
ham béc ba dé mo ta ‘hinh dang cia mot vat thé tron xoay, thi trong bai toan 2, HS st dung ham béc hai dé mo ta
hinh dang ctia vom cong. Méc du b6i canh va dang ham s thay d6i, HS da thuc hién duoc cac bude ciia quy trinh
MHHTH mot cach twong ddi 6n dinh. Nhu vay, quy trinh MHHTH khéng chi hé trg HS giai mot bai toan cu thé ma
con hinh thanh cho céc em céch tiép can c6 hé thong khi giai cic BTTT lién quan dén tich phén.

4. Két luan va binh luin

Baibdo da xay dung quy trinh MHHTH trong day hoc giai BTTT chu dé “Tich phan” (Toan 12) nhim bdi dudng
ning lwc MHHTH cho HS va buéc du kiém chimg tinh kha thi cua quy trinh nay. Két qua thuc nghiém su pham
v6i 39 HS 16p 12 cho thay, quy trinh MHHTH dé xuét ¢6 thé duoc trién khai trong diéu kién thyc tién ¢ 16p hoc, tao
co hoi cho HS tham gia vao toan bo quy trinh. Théng qua 02 BTTT lién quan dén cac img dung cta tich phan, HS
da thé hién dugc cac biéu hién co ban cia nang luc MHHTH. Trong cac BTTT nay, tich phan dugc stt dung nhu mét
cong cu toan hoc dé tinh cac dai lugng hinh hoc khi giai cac BTTT.

V& mit su pham, bai bao goi ¥ rang viéce td chirc day hoc cac BTTT tmg dung tich phan theo quy trinh MHHTH
¢ thé gitp HS nhan thirc 1d hon méi lién hé giira toan hoc va thye tién, dong thoi gop phan phét trién cac biéu hién
cua nang luc MHHTH. Tuy nhién, do nghién ctru dugc trién khai & quy md mot 16p hoc va thoi gian thue nghiém
gi6i han trong mot tiét hoc, nén céc két qua rut ra chi mang tinh bude dAu. Nhimg nghién ciru tiép theo ¢ thé mo
rong quy md méu va thoi gian trién khai, dong thoi thiét ké thém cac nhiém vy mo hinh hoa da dang hon dé danh
gia sau tac dong ciia viée t6 chirc day hoc theo quy trinh MHHTH nhim bdi dudng ning lwc MHHTH cho HS.

Tuyén bd vé vai trd ciia cc tac gia: Nguyén Ai Quoc: Lén y twong nghién civu, xdc dinh phwong phdp va cong cu
nghién cieu, swa chita ban thao. Tran Liéu Pai Phuc: Phan tich dit liéu, viét ban thdo, to chiec thyc nghiém.

Tuyén bd vé GenAl va Quyén tac gia: Tdc gid xdc nhan chi sit dung Gemini d@é vé hinh 1 trong ban théo nay.
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Tuyén bd vé xung dot loi ich: Cdc tdc gid tuyén b khdng 6 xung dot loi ich.
Thoéng tin tai tro: Nghién ciru nay khong nhdn dwoc tai tro' tir bén ngoai.
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