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Manim, Brisk Teaching, (Mathematics 12) with the support of Manim and the Brisk Teaching Al-
integral, planar area, dynamic generated platform, and illustrates this process through teaching the content
visualization “Calculating the area of a plane figure bounded by the graph of the function

= f(x), the x-axis, and two lines x =a, x =b”. The process describes in detail
the Manim scenario to support students in sequentially constructing
knowledge; it also presents the design of interactive activities on Brisk
Teaching (including: prediction questions, multiple-choice tests, short essays,
practice exercises) along with an accompanying automatic assessment
mechanism. The proposed teaching process is expected to improve students'
conceptual visualization abilities and learning engagement. It can also be
replicated and applied to other abstract topics in mathematics.

1. Mé dau

Trong bdi canh d6i méi giao dyc toan hoc hién nay, cac nghién clru vé truc quan hoa cho thiy, hoat hinh va hinh
anh dong c6 tac dong tich cuc den két qua hoc tap (Rellensmann va cong sw, 2024). Manim (Mathematical Animation
Engine) 1a mot thu vién ma ngudn mé bang ngdn ngir Python, ban dau dugc phét trién boi Grant Sanderson nham
tao ra cac video hoat hinh, giai thich toan hoc mét cach sinh dong (Eertmans, 2023; Zhang, 2025). Manim ndi 1én
nhu mot cong cu tao ra cac hoat hinh toan hoc chinh xéc, c6 kiém soat chi tiét timg budc va duoc danh gia cao trong
viée 1am 10 cac khai niém toan hoc (Niu va cdng sy, 2025; Rellensmann va cdng sy, 2024). Cong cu nay giap GV
xdy dung hinh anh tryc quan sinh dong cho cac khdi niém triru twong va phirc tap, mang lai hiéu qua dién dat cao
hon so véi db hoa tinh truyén théng (Zhang, 2025). Bén canh d9, Brisk Teaching la mdt cong cu tri tu¢ nhan tao
(GenAT) mién phi, dwoc tich hop dudi dang tién ich mé rong trén trinh duyét Google Chrome, hd trg GV dé dang
tao ra cac tai liéu dong nhu cau hoi tric nghiém, bai giang va chatbot tro giang (Borovié va cong su, 2025). Brisk
Teaching cho phép GV nhanh chong tao tai liéu phan héa, cau hoi twong tac va danh gia tr dong, dong thoi dugc HS
déanh gia cao vé murc do hing tha (Borovié¢ va cong su, 2025). Khi HS tra 101 sai cau héi hoac nhéan nit “Ti can trg
gitp”, Brisk Teaching khong dua ra phan hdi giong nhau cho tat ca. Hé thng phan tich cau tra 16 sai va giri goi y
theo cap do.

Mic dit Manim cung cép cac video minh hoa trire quan, sdng dong, nhung chi 1a cng cu trinh chiéu mét chiéu.
HS xem video thy dong, khong ¢6 co hoi thé hién mure do hiéu bai ngay tai thoi diém hinh thanh kién thirc. Mat khéc,
Brisk Teaching véi tinh ning tao trong tic va danh gia tirc thoi thong qua viée chén ciu hoi tryc tiép vao video, tu
dong ghi nhan phan hoi va téng hop tién do hoc tap cua nguoi hoc. Borovi¢ va cong sur (2025) da chi ra r?mg, cac
cau hoi dugce dat dung thoi diém trong mach ndi dung s& lam tang dang ké su tap trung va kha nang ghi nhé ciia HS.
Nhu vay, Manim va Brisk Teaching bd tro cho nhau: Manim tao ra truc quan sinh dong, Brisk Teaching bién truc
quan dong d6 thanh trai nghiém tuong tic c6 kiém soat va c6 phan hoi. Tuy nhién, chua co nhimg nghién ctru vé tich
hop Manim va Brisk Teaching trong day hoc mdt ndi dung cu thé mén Toan & phd thong, dic biét trong day hoc img
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dung tich phan tinh dién tich hinh phang trong chuong trinh Toan 12. “Ung dung hinh hoc cta tich phan tinh dién
tich hinh phang” 1a mot chi dé co vai quan trong & THPT va kha triru tuong, HS thudng gip kho khin trong viée
hinh dung méi lién hé gitra biéu thire tich phén va y nghia hinh hoc cta dién tich, dac biét 1a khi phai xac dinh can
tich phén, lya chon ham s6 phu hop va thiét lap biéu thirc tinh dién tich trong nhitng truong hop phure tap. Bai bao
trinh bay mot s6 van dé vé tmg dung phan mém Manim, Brisk Teaching trong day hoc, tiép d6 dé xuat mot quy trinh
day hoc chi dé “Ung dung hinh hoc ciia tich phén tinh dién tich hinh phang” (Toan 12) v6i sy hd trg cia phan mém
Manim va Brisk Teaching; quy trinh dé xuat dugc minh hoa thong qua day hoc ndi dung “Tinh dién tich hinh phang
gidi han boi d6 thi ham sb y = f(x), truc hoanh va hai dudng thang x = a, x = b” thudc chi d& nay.

2. Phwong phap nghién ciru

Trong bai bao nay, ching t6i sir dung phuong phép nghién ctru dua trén thiét ké cta Brown (1992) va Collins
(1992). Quy trinh trién khai nghién ctru gom ba budc: (1) Phén tich tai lidu: Tong hop cac nghién ciru vé day hoc
(g dung tich phan tinh dién tich hinh phang, vai trd cia truc quan hoa dong trong gido duc toan hoc, cac tinh ning
su pham cua Manim va Brisk Teaching. Khung phéan tich dya trén ba tru c6t: Kho khan trong day hoc khai niém triru
tuong; Chirc ndng cua cong cu tao hoat hinh Manim; Tinh néng tuong tac va danh gia tyr dong cua Brisk Teaching;
(2) Bé xuit quy trinh day hoc: Dua trén két qua phan tich, chung t6i d& xuat quy trinh day hoc gom 02 giai doan dya
trén cac nguyén tic nhan thirc da phuong tién cua Mayer va Moreno (2002), nguyén i thiét ké hoat hinh toan hoc
cua Ju va cong su (2024); (3) Minh hoa quy trinh qua day hoc ndi dung “Tinh dién tich hinh phéng gi¢i han boi db
thi ham sb y = f(x), truc hoanh va hai duong thang x = a, x = b” (Toén 12), trong d6 Manim dong vai tro tao video
minh hoa va Brisk Teaching tao mdi truong tuong tac, vdi cac cau hoi du doan, tric nghiém, tu ludn ngan.

3. Két qua nghién ciru
3.1. Ung dung phin mém Manim, Brisk Teaching trong day hoc

Manim (Mathematical Animation Engine) 1a mot thu vién ma ngudn mé, chuyén tao hoat hinh toan hoc voi do
chinh xéc cao, cho phép biéu dién cac khai niém triru tugng dudi dang hinh anh dong co tinh su pham manh. Cong
cu ndy hd trg tich L hop ndi dung toan hoc vao bai giang theo dang tryc quan hoa tién trinh, gitip ngudi hoc quan sat
su bién d6i cua ddi twong toan hoc theo thoi gian, thay vi tiép can tinh (Ertman, 2023; Schneider va cong su, 2025).
Ngoai ra, Manim con duoc sir dung dé chuyén hoéa cac ndi dung toan hoc kho hinh dung thanh cac biéu dién truc
quan d& hiéu, qua d6 ning cao kha ning tiép can tri thirc ciia ngudi hoc (Samarth va cong s, 2025; Zhang, 2025).
Tryc quan hoa dong 1a phuong phép st dung cong nghé dé biéu dién su bién dbi cia cac dbi twong toan hoc theo
thoi gian hodc tham sb, qua d6 gitp nguoi hoc hiéu sau ban chat khai niém. Nhidu nghién ctru da chimg minh hiéu
qua tich cyc ciia truc quan hoa ddi vai két qua hoc tap, nhat 1 trong toan hoc (Rellensmann va cong sur, 2024). Cong
cu Manim cho phép m6 phong cdc qua trinh bién thién cua do thi, két hop v6i nguyén li hoc tap da phuong tién, gitp
giam tai nhan thirc va tang cuong hiéu biét (Mayer va Moreno, 2002), dong thdi cic nghién ctru gan déy ciing khing
dinh hoat hinh toan hoc ¢6 thé cai thién hiéu qua day hoc 10 rét (Niu va cong su, 2025; Ju va cdng su, 2024).

Brisk Teaching 1a cong cu timg dung tri tué nhan tao nham ho tro GV trong thiét ké, t0 chirc va ca nhan hoa hoat
dong day hoc véi cac chirc nang nhu: tao ndi dung tu dong, dé xudt phuong phap su pham va phén tich hanh vi hoc
tap (Borovi¢ va cong sur, 2025). Trong gido duc toan hoc, Brisk Teaching dugc xem la c6 tlern ning chuyén doi su
sic phuong phép day hoc thong qua viéc thich tmg véi nhu cu ¢4 nhan ctia ngudi hoe va tdi vu hoa qua trinh giang
day (Kanvaria va Srivastava, 2025). Khi két hop véi cac cong cu tryc quan hda nhu Manim, Brisk Teaching khong
chi hd trg ndi dung ma con gop phan nang cao chit lugng biéu dién tri thirc. Theo Mayer va Moreno (2002), viéc sir
dung da phuong tién va hoat hinh c¢6 thé cai thién dang ké kha nang hoc tap cac khai niém khé va triru tuong, gitp
ngudi hoe duge quan sat trye tiép qua trinh hinh thanh tri thire. Su két hop gitta Manim va Brisk Teaching, cliing vi
phuong phap truc quan hoa dong d3 mé ra mot hudng tiép can hién dai trong day hoc mén Toan, trong do6 Manim
dam nhiém vai tro biéu dién tryc quan céc khai niém triru twong, con Brisk Teaching hé tro t6i wru hoa thiét ké va
trién khai bai giang bang tri tué nhan tao. Cach tiép can nay khong chi nang cao hiéu qua day hoc ma con phu hop
voi xu thé tich hgp cong nghé va sur pham trong gido duc hién dai.

3.2. Dé xuit quy trinh day hoc chii dé “Ung dung hinh hoc ciia tich phén tinh dién tich hinh phéing” (Todn 12)
Voi sw hé trg ciia Manim va Brisk Teaching

Quy trinh day hoc tich hgp Manim va Brisk Teaching vao day hoc dugc chiing t6i x4y dung dua trén ba nén tang
sau: (1) Truc quan hoa dong c6 tac dong tich cuc dén qua trinh hoc tdp mon Toan, dac biét voi nhiing ndi dung triru
tuong (Rellensmann va cong sy, 2024). Do d6, budc phan tich ndi dung khé truc quan nham xac dinh chinh xéac
“diém nghén” nhan thirc khi hinh thanh cong thirc tinh dién tich; (2) Kich ban Manim tuan thi nguyén tic da phuong
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tién cia Mayer va Moreno (2002) (g0m: trinh tir, phan doan, giam tai nhan thirc) va khuyén nghi ciia Ju va cong su
(2024) (d6 1a 1iy cong thirc lam ddi twong hoat hinh chinh, kiém sot thir tw xut hién); (3) Viéc tich hop cau hoi
twong tic vao Brisk Teaching nhdm lam ting dong luc va sw hai long cua ngudi hoe (Borovic va cong su, 2025);
dong thoi hd tro thiét ké phd quét thong qua da dang hoa hinh thirc trinh bay va danh gia (Kanvaria va Srivastava,
2025). Cac hoat dong danh gia (gém: cau hoi du doén, tric nghiém, ty luan ngén, phiéu phan hé)i) dugc thiét ké dua
trén chinh cac tinh ning nay, dam bao vira do ludng két qué, vira ghi nhan trai nghiém ciia nguoi hoc.

Dua trén co s6 khoa hoc trén, ching t6i dé xuat quy trinh day ndi dung “Ung dung hinh hoc cta tich phan tinh
dién tich hinh phang” (Toan 12) v6i sy hd trg ciia Manim va Brisk Teaching gdm 02 giai doan nhu sau:

Giai doan 1: Chudn bi.

Buoc 1: Xac dinh muc tiéu day hoc cia chu dé “Ung dung hinh hoc ciia tich phan tinh dién tich hinh phang”.
Theo Chwong trinh gido duc pho thong mén Toan 2018, muc tiéu day hoc ciia chi dé “Ung dung hinh hoc ctia tich
phén tinh dién tich hinh phing” (Toan 12) 14 giup HS str dung dugc tich phan dé tinh dién tich ctia hinh phing trong
hai trudng hop: (1) Tinh dién tich hinh phing giéi han bai d6 thi ham sb y = f(x) va hai duong thing x = a, x = b; (2)
Tinh dién tich hinh phéng giéi han bai do thi ciia cac ham s6 y = f{x), y = g(x), truc hoanh va hai duong thing x = a,
x=b (Bo GD-DT, 2018).

Bu6e 2: Phan tich ndi dung khé triee quan. Trong budce ndy, dua trén cac két qua nghién ctru dé ¢6 hodc kinh
nghiém day hoc ctia GV dé xac dinh ndi dung kho va tryc quan déi voi HS.

Buée 3: Xay dung kich ban Manim. Dé thiét ké kich ban Manim, ching t6i xdy dung video dua trén cac nguyén
thc ciia Mayer va Moreno (2002), Ju va cong sur (2024) (st dung cong thire 1am ddi twong hoat hinh chinh, sép xép
tuan ty, giam tai nhén thirc bang cach tao khoang dimg gitta céc canh).

Giai doan 2: Tién trinh day hoc. Trong giai doan ndy, GV sur dung tinh nang “Boost Student Activity” dé chén
cau hoi tu’ong tac vao cac th(n dlem xem VldeO gom Cau hoi truoc video (du doan giao diém); Cau hoi tric nghiém

.....

Tién trinh day hoc gom cac hoat dong sau: (1) Trai nghiém: GV t6 chirc cho HS duoc tham gia vao céc tinh
huéng hoc tap trai nghiém, gitip cac em tiép can van dé mot cach truc quan thong qua céc video sinh dong duoc tao
boi Manim va Brisk Teaching; (2) Hinh thanh kién thire: HS hinh thanh cong thirc tinh dién tich hinh phang thong
qua tich phén trong hai truong hop; (3) Luyén tap: HS cung cb kién thirc thong qua cac bai tap duoc hién thi trén
Brisk Boost, dong thoi cac em cting nhén dugc sw goi y trén phan mém nay khi can hd tro; (4) Van dung: HS vén
dung dugc kién thire da hoc vao giai quyét van dé toan hoc va thyc tién.

3.3. Minh hoa quy trinh trong day hoc nji dung “Tinh dién tich hinh phéng gidi han béi do thi ham s6 y = f{x),
truc hoanh va hai duwong thing x = a, x =b” (Todn 12)” thujc chit dé¢ “Ung dung hinh hoc ciia tich phén tinh
dign tich hinh phing” (Todn 12) véi sw hé trg' ciia Manim va Brisk T eaching

Budc 1: Xdc dinh muc tiéu day hoc cua ngi dung “Tinh dién tich hinh phang gidi han boi do thi ham so v =fx),
truc hoanh va hai duong thang x = a, x = b”: (1) Nhan biét hinh phang gi¢i han béi d6 thi ham sd, truc hoanh va hai
dudng thang x = a, x = b; (2) Xac dinh cac doan ma dd thi ndm trén hodc dudi truc hoanh; (3) Viét va tinh duoc dién
tich hinh phang bang cong thirc f: |f (x)|dx; (4) Giai thich dugc ¥ nghia cta dau gié tri tuyét ddi trong cong thirc
tinh dién tich.

Budc 2: Phan tich ngi dung khé trirc quan. Dé hinh thanh cong thirc tinh dién tich hinh phang gi6i han béi do thi
ham s, truc hoanh va hai dudng thang x = a, x = b, HS can dong thoi xir li ba mdi quan hé triru tuong: (1) Dau cia
Ax) trén timg khoang; (2) Gi tri dai sb cuia tich phan xé4c dinh f: |f (x)]dx (c6 thé am); (3) Y nghia hinh hoc ciia
dién tich (lun duong). Su chuyén ddi giira cac biéu dién nay kha triru trong d6i voi nhiéu HS 16p 12 khi chi st dung
hinh v& tinh trén bang hoic sach gi4o khoa. Céc nghién ctru vé nhan thirc trong gido duc toan hoc chi ra ring, nhimg
khai niém lién quan dén tich phan thuong tao ra “diém ngh&n” do xung dot giira truc giac hinh hoc va két qua dai sb
(Rellensmann va cong sw, 2024). Vi véy, can c6 mot cong cu tryuc quan dong cho phep tach riéng timg budc: Thé
hlen 1 phan do th1 nam trén/dudi truc hoanh, t6 mau riéng ting mién va ghép ndi cong thirc twong Gmg véi timg
mién trude khi tong hop thanh cong thirc c6 ddu gia tri tuyét doi.

But6e 3: Xay dung kich ban Manim. O budc ndy, ching t6i di xay dung céc video sau:

Video 1 (khong 10i): V& d0 thi y = x% — 3x + 2 trén doan [0; 4], danh d4u cac giao diém véi truc hoanh va to
mau ba mién (vang, d6, xanh 14) nham kich thich 16i cudn HS tham gia hoc tap.
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Video 2 (c6 cht thich): Trinh chiéu cham, xuét hién cong thirc
twong Umg timg mién va tong quat hoa. Kich ban Manim: Phan
mo dau (0:00-0:10): Xuét hién tiéu d& “Tinh dién tich hinh
phang”.

Canh 1 (0:10-0:30): V& h¢ truc, do thiy = f(x) = x* —
3x + 2 (net lién mau trang). Xuat hién cac diém cat truc hoanh
tai x = 1,x = 2 (khoanh tron). Ké cac dudng thang ding x =
0,x = 4 (xem hinh 1).

Canh 2 (0:30-1:00): Tuong tu, td mau vang nhat mién tir x =

Odenx = 1 (phan trén tryc). Xudt hién cong thirc: Sy =
1

Jo £Cx) dx.

‘Canh 3 (1:00-1:40): Tuong ty, t6 mau do cam mién tr x =
1 dén x = 2 (phan dudi tryc). BDong thoi, hién dong chu thich:
“f(x) < 0trén(1;2)nén | 12 f(x)dx < 0”. Xut hién cong thirc:

2
Su, = —fl f(x)dx.

Canh 4 (1:40-2:10): T6 mau xanh 14 mién tir x = 2 &én x =

4. Cong thirc: Sy, = [ f(x)dx.

~ Canh 5(2:10-2:40): Ghép ba mién lai, thu dugc cong thue tinh
tong (xem hinh 2):

Hinh 2

F(x)dx — 2] F(x)dx+ j F(x)dx = j |/ ()| dx

II
Q'—..—

Canh 6 (2:40-3:00): Tong quéat hoa: Dién tich hinh phang gioi
b
han béiy = f(x), truc hoanh,x = a,x =bla S =I|f(x)|dx.

Xuat hién khung két luan (xem hinh 3).

Giai doan 2: Tién trinh day hoc. Tién trinh day hoc g0m cac
hoat ddng sau: Trdi nghiém, Hinh thanh kién thuc, Luyén tap va

Hinh 3
Van dung (xem bang 1).
Bdang 1. Cac hoat dong day hoc
. A coy Vai tro L.
T.h ol Hoat dong Hoat dong ciia GV ,Val tro' cua Brisk Tlrgng Eac hai
gian day hoc ctiia Manim . chiéu cia HS
i Teaching
- Gigi thiéul?ﬁi hoc: Lam thé nao tinh dién HS quan st video
. " tich hinh phéng cua cac hinh c6 mft canh | Video 1 quan sat vic
Trai nghiém: GV | ., . . o .. .2 . . | — tra1oi trén Brisk
% chirc cho HS la dudng cong? (khong  loi) | Hién thi cu Teachine — Két
o chue cho - Yéu chu HS ding nhap vao Brisk | kich thich | héi dy doén sb &

qua hién thi trén tai
khoan cta GV khi

tham gia vao cac

. z - d-?\ , z
tinh hudéng hoc giao diém, cic

Teaching, xemvideo 1 va tra 10i cau | quan sat, tao

o i nehigm | L Db thi cét truc hoanh tai mdy diém? | nhu chu kham | khoang db thi Sino’ nhin' Brisk

ap trat memem, | ey may khoang d6 thi nam trén/dudi truc | pha £ nhap

giup cac em ti€p hoanh? Teaching).

15° can van dé mot - -
cach tryc quan HS xem video —
ho j .| - Cho HS xem video 2 (Manim c6 chii | Video 2 trinh . . tra 101 cau hdi tai
thong - qua cac |y chiéu cham, to | Dimg video | e s > Brisk

video dugc tao N T - X N dong tai 3 moc .2
2 .~ 7. | - Dung video ¢ cac moc: (1) Sau khi t6 | mau tmg T Teaching tong hop
boi Manim va 4t cAu hoi: Dién ti 3 mién xuat | Q40 tong, |, GV nhan xét
Brisk Teaching H,. GV dat chuhoi: Diéntich H, bing hién ;(mg thirc hien thi cau hoat dong cﬁa 16p
tich phan nao? (2) Sau khi t6 H,, GV | tyong (mg hoitwong tac | 27 pan T G

phuong 4n truyén
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dat cau hoi: Tai sao phai thém déu trir & dat kién thic (néu
cong thire tinh dién tich F, 2. can).

(3)Saukhit6 F,, GV dit cau hoi: Tong
dién tich ba mién 14 bao nhiéu?

Hinh thanh kién | gpg quét cong thire: Cho ham s fx) lién | video duoc

thAL'rc: Hﬂllnh mtﬁhh tL.}c trén ldoan.['a.; b], kh1 d(i dién fich§ cﬁ? chibu lai ,dé HS dya vio két qua
5 Z(i)énng ticL}:c o hinh phang gidi han P01 do Fh; cua han? $O | HS ¢6 diém trai nghiém dé khai
hine thone qua y= f(x), truc hoanh Vg hai duong | tya cho viec quat cong thirc.
fich]ﬁm & M) thingx=a,x=b1aS = [JJf(x)|dx. | khaiquat
- Giao nhiém vy: Tinh dién tich hinh S lambai - Brisk
phing gi¢i han bdiy = x% — 1, truc ho 'gh U ohap
hoanh, x = —1,x = 2. S ong tin hoat d(},)lng
- HS c6 thé nhan duogc hd tro théng qua Chiéu lai doan Hien thi bai ta;lp cua HS — GV nhin
. £ A x X 2 it hé nhanh, thu thdp | théng tin vé nhimg
15 Luyén tip Brisk Boost (néu HS can ho trg béng | tong quat 0a | su tra 1o (stt | kho khan pho bidn
o Iénh: “T6i can trg gitp” thi Brisk | cong thirc cuodi dune  Google | dé trao ddi chun
Teaching sé dua ra goi y chir khong dua | video ung £ 10 cor chung.
rangay ddp 4n) Forms) Keét qud hién thi trén
- Goi 2-3 HS dai dién trinh by két qua. EE glf"a“ nhf“aBGz
- Nhan xét, stra 16 ' dang nhap Bris
) ’ ) Teaching.
- Yéu’ca“lu HS 1am bai tap van dung vao
thuec te: )
Bai tap: Truong THPT A muon xdy dung
mdt khudn vién hoa hinh cong phia trude )
, A cong. Meép trén cua khudn vién duge mod Hién thi i 1asn
10 Van dung ta bori @b thi ham s f{x) = -x* + 9, mép trdi bai tap HS gidi bai tip

va phai ctia khuén vién dugc gioi han boi
hai duong thing ding x = -3 vax=3. Hiy
tinh dién tich khudn vién nay, biét don vi
chiéu dai theo truc 13 mét (m).

4. Két luan va binh luin

Diém mai cua bai bao 1a da d& xuat mot quy trinh day hoc tich hop hai cong cu s6 Manim va Brisk Teaching vao
day hoc chu dé “Ung dung hinh hoc ciia tich phan tinh dién tich hinh phing” (To4n 12) va minh hoa quy trinh nay
thong qua day hoc ndi dung “Tinh dién tich hinh phing giéi han boi d6 thi ham sb y = f{x), truc hoanh va hai duong
théng x=a,x=>b"thudc chu dé nay. Khong chi dung lai ¢ viée tao ra cac video minh hoa, quy trinh con dugc xay
dung c¢6 hé thong tir khau phan tich ndi dung kho truc quan, thiét ké kich ban gdm 6 canh theo cac nguyén tic nhan
thirc da phuong tién (Mayer va Moreno, 2002) va nguyén i hoat hinh toan hoc (Ju va cong su, 2024), dén tich hop
ciu hoi tuong tac va danh gia ty dong trén Brisk Teaching. Piém cdt 15i cuia kich ban Manim 14 gitip HS quan sat
dugc sy chuyén doi tir hinh anh tryc quan (d0 thi, ving t6 mau) sang bleu thue giai tich (tich phan c6 ddu phu hop),
cudi cing 1a cong thre tong quét co ddu gia tri tuyét doi. Sw xuét hién tuan ty ciia cac cong thirc da 1am 16 nguyén
nhan “vi sao” phai dung trj tuyét d6i. Bén canh do, Brisk Teaching cho phép GV chén cau hoi dung vao thoi diém
HS vira xem xong mét canh quan trong, tir d6 bién video thu dong thanh trai nghiém tuong tac chu dong. Viéc tu
dong ghi nhan cau tra 10 va tién do ciing gitip GV kip thoi phat hién nhimg khé khan ciia HS dé ¢6 su hd tro kip
thoi; gitip HS himg tha hoc tap véi nhimg hinh anh sinh dong va hiéu 16 hon céc kién thirc dugc linh hoi.

Vé dong gop, bai bao cung cap mot md hinh két hop cong cu tao hoat hinh chuyén dung (Manim) va nén ting
Al su pham (Brisk Teaching) c6 thé m& rong cho nhiéu chii dé triru twong khac trong toan hoc, ching han nhu thé
tich vat thé tron xoay, bién thién ham sb, hinh hoc khong gian, hodc xac suét théng ké. Khac véi cac nghién ctiu chi
tap trung vao hiéu qua clia timg cong cu riéng 1¢, chiing toi d chi ra cach phdi hop ching trong mot quy trinh lién
hoan: Manim dam nhiém vai tro “tryrc quan hoa tri thirc” véi d chinh xac va kiém soét cao, con Brisk Teaching dam
nhiém “trong tac hoa va ca nhan hoa qué trinh hoc”. Sy két hop nay giai quyét dong thoi hai kho khan trong day hoc
mén Toén: (1) HS khong hinh dung dugc qua trinh bién ddi ctia khai niém; (2) GV khé theo ddi mirc d6 hiéu bai ctia
tirng HS trong thoi gian thye. Cong cu Al tao sinh khong thay thé vai trd ciia GV ma chi hd trg tao cau hoi, thu thap
dit liéu, giip GV danh nhiéu thoi gian cho céc twong tac su pham co ¥ nghia. Tuy nhién, han ché ciia bai bao 1a méi
chi xdy dung quy trinh nén chua thé khang dinh hiéu qué cai thién két qua hoc tap cua HS t6t hon phuong phéap day
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hoc truyén théng dén muc nao. Hon nita, viéc tao kich ban Manim doi hoi GV phai co kién thirc lap trinh Python co
ban, diéu nay c6 thé 1a rao can ddi voi nhiéu GV toan & trudng phd théng. GV ¢ thé phin nao giai quyét duge kho
khan béng viée dat 1énh dé Al viét code. Hi vong réng, vai su phat trién cta tri tué nhan tao va cong nghé hoat hinh,
viéc két hop “cong cu tinh toan” va “cong cu truc quan” s& ngdy cang trd thanh xu huéng chu dao trong doi méi
phuong phap day hoc mon Toan hi¢n nay.

Tuyén b6 vé vai tro ciia cac tac gia: Pham Sy Nam: Lén y twong, thiét ké kich ban Manim, viét ban thao; Ung
Nguyén T) hanh Nguyén: thiét ké kich ban Manim, tao video Manim va tich hop vao Brisk Teaching, viét ban thao.
Tuyén b6 vé GenAl va Quyén tac gia: Trong qud trinh chudn bi ban thio ndy, cdc tac gia da sir dung ChatGPT
dé ho tro hiéu chinh kich ban Manim. Cac tdc gid chiu hoan toan trach nhi¢m vé ndi dung khoa hoc cua bai bao.
Tuyén b6 vé xung dét loi ich: Cdc tdc gid tuyén bé khéng cé xung dot lyi ich.

Thong tin tai tro: Nghién cieu nay khong nhdn dwoc tai tro' tir bén ngoai.
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