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ABSTRACT

In international research, Mathematical Pedagogical Content Knowledge
(MPCK) is considered a core component determining the quality of
mathematics teaching. This study analyzes the integration of MPCK into
mathematics teacher education programs at several Vietnamese pedagogical
universities through the case of teaching the concept of derivatives, thereby
proposing orientations for standardizing MPCK development. Using
theoretical research methods, program analysis, and comparison of
mathematics teacher education curricula from six Vietnamese pedagogical
universities based on a 10-criterion MPCK framework, the findings indicate

teacher education that MPCK has been incorporated into foundational mathematics courses,
teaching methodology courses, technology integration, and teaching
practicum activities. However, the connection between academic knowledge
and classroom practice, as well as systematic practicum activities such as
micro-teaching and lesson study, remains inconsistent across institutions.
Therefore, it is necessary to strengthen guided professional practice and
integrate technology to enhance MPCK and improve teaching readiness

among pre-service mathematics teachers.

1. Mé dau

Khai niém Kién thirc ni dung sur pham (PCK) lan dau tién duoc Shulman (1986) gii thiéu nhu mot thanh phan
thiét yéu trong tri thirc cia GV, két hop giita chuyén mén mén hoc va hiéu biét su pham. Xét trong mén Toén, Kién
thire ngi dung sie pham todn hoc (MPCK) 1a mot nhanh chuyén biét ciia khai niém Kién thirc Su pham Noi dung, d6
14 sy két hop chit ché giita ndi dung va su pham - mot hinh thirc hiéu biét chuyén nghiép riéng biét cua GV, gitp
phén biét gitra mot chuyén gia toan hoc va mot nha sw pham toan. Céc nghién ciru sau d6 di nhan manh vai tro then
chdt cia MPCK trong viéc giang day hiéu qua mon Toén, gitip GV chuyén hoa ndi dung toan hoc thanh céc hinh
thirc giang day dé tiép can va co y nghia d6i véi HS (Ball va cong su, 2008; Baumert va cong su, 2010; Hill va cong
su, 2005).

Mbt s6 cong trinh nghién ctru & Viét Nam gan day tap trung chi yéu vao viéc khao sat niang luc ciia GV hodc
GV toan tuong lai ddi voi timg chii dé toan hoc cu thé, danh gia kién thirc cta sinh vién (SV) sur pham thong qua bai
kiém tra, bang hdi hoac phan tich tinh huong day hoc (Lé Thi Bach Lién va Tran Kiém Minh, 2020; Nguyén Thi
Duyén, 2021). Cho dén nay, chua c6 cac nghién ciru xem xét mire do tich hop MPCK trong chuén dau ra, cdu tric
hoc phén, ndi dung thyc hanh nghé nghiép va co ché lién két giita tri thirc toan hoc vai thyuc tién day hoc trong
chuong trinh déo tao (CTDT) GV Toan ¢ cdc truong dai hoc su pham. Cac nghién ciru cling chua xdy dung mot
khung phan tich CTDT GV Toan duya trén cac thanh 6 cua MPCK. Ngoai ra, chua c6 nhiéu nghién ctru ddi sanh
gifta cac co s& do tao GV Toan & Viét Nam trong viée t6 chirc phat trién MPCK. Trong dio tao GV, viéc phat trién
MPCK doi hoi sur két hop co chu dich giira Ii thuyét va thuc hanh. Cac chuong trinh tich hop hoat dong nhur day hoc
vi md, nghién ctru bai hoc va day hoc c6 g dung cong nghé dugc chimg minh 1a gidp SV su pham hiéu sau hon
vé su pham v nang cao ning luc giang day (Tatto va cong sy, 2012). Tuy nhién, van ton tai sy khac biét trong cach
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céc co s¢ dao tao thiét ké va trién khai cac thanh phén lién quan dén MPCK, dic biét 1a trong viéc két ndi kién thirc
hoc thuat véi thyc tién 16p hoc.

Trong Chuong trinh gido duc phd théng (CTGDPT) mén Toén, dao ham ¢6 vai tro trung tAm trong mach kién
thirc Mot s6 yéu to Giai tich. Ni dung vé dao ham c6 tinh két ndi cao giita nhiéu y tudng toan hoc nén tang nhur gioi
han, su bién thién caa ham sd, toc do thay d6i va md hinh hoa céc hién twong thuc tién. Do do6, doi héi GV khong
chi nim vimg kién thtrc toan hoc ma con phai hiéu dugc tién trinh hinh thanh khéi niém, dy doan kho khin nhan
thirc ciia HS, Iwa chon biéu dién thich hop va thiét ké cac tinh hudng day hoc hd tro chuyén doi giita cac cach hiéu
khac nhau cta khai niém. Mac du da c6 nghién ctru vé MPCK ctia GV toan tuong lai d6i voi chu dé dao ham nhu
nghién ciru ciia Lé Thi Bach Lién va Tran Kiém Minh (2020), tuy nhién cic nghién ciru ndy chi yéu tap trung danh
gia mic do hiéu biét ciia SV su pham thong qua cac nhiém vu toan hoc hoac tinh huéng day hoc cu thé, thay vi di
sau phan tich CTDT ¢ béc dai hoc. Cho dén nay, chua c6 nghién ctru hé théng nao ddi chiéu chuong trinh dao tao
GV toén clia céc co s¢ dao tao & Viét Nam dua trén cac thanh t6 cia MPCK ddi véi chu dé dao ham. Vi vay, bai bao
nay phan tich mirc d6 tich hop MPCK trong CTDT GV Toén ciia mot sd trudng dai hoc s pham Viét Nam thong
qua truong hop day hoc khai niém dao ham, tir d6 dé xuét dinh hudng chuan hoa phat trien MPCK.

2. Két qua nghién ciru
2.1. Phuwong phdp nghién cvu

Chung t6i str dung phuong phép nghién ctru i luan, phan tich va déi sanh CTDT cong khai ctia 6 truong dai hoc
su pham ¢ Viét Nam, bao gém Truong DPai hoc Su pham Ha Noi (HNUE), Truong Pai hoc Su pham Ha Noi 2
(HPU2), Truong Dai hoc Su pham TP. Ho Chi Minh (HCMUE), Truong Pai hoc Vinh (VinhUni), Trudng Pai hoc
Su pham - Dai hoc Hué (HUSC-HueUni), Truong Pai hoc Su pham - Dai hoc Thai Nguyén (TNUOE). Cong cu
phan tich 1a khung 10 tiéu chi MPCK dugc xay dung tir Ball va cong sy (2008) va TEDS-M. Quy trinh phan tich
gém cac buac: Thu thdp CTDT; Ma hoa theo cac tiéu chi C1-C10; Dbi chiu cac CTDT theo céc tiéu chi ma hoa;
Nhan xét.

2.2. Cic thanh phan ciia Kién thivc sw pham nji dung todn hoc ,

MPCK khong phii 1a kién thirc su pham chung chung; né gan lién véi timg chii d& cu thé nhu sb thap phan, phan
s6 hodc ham so,... (Hill va cong su, 2008; Depaepe va cong su, 2013). Theo md hinh ctia Ball va cong su (2008),
MPCK (hay PCK trong mén Toén) la mét phan cia MKT, bao gdm ba thanh phéan chinh: Kién thirc vé ndi dung va
HS (KCS), Kién thirc vé noi dung va day hoc (KCT), va Kién thirc Vé n6i dung va chuong trinh (KCC) (Ball va cong
su, 2008; Depaepe va cong su, 2013). Nhiéu nghién ctru d chi ra rang MPCK bao gdm cac yéu t6 lién két nhu: kién
thire vé biéu dién toan hoc, tu duy HS, chién lugc giang day va thiét ké chuong trinh hoc (Hill va cong su, 2008;
Krauss va cong sy, 2008; Shulman, 1987).

Céac mo hinh nghién ctru hién nay thuong phan tach MPCK thanh nhimng mién co ban: (1) Kién thirc chuong
trinh (Curricular knowledge): biét ndi dung gi can day, trong mach chwong trinh nao, va & mirc d6 nao; (2) Kién thic
thiét ké va biéu dién (Planning knowledge): lua chon vi du, ngir canh, lya chon biéu dién/nhiém vu, cach giai thich;
du kién sai 1dm pho bién; thiét ké cau hoi chan doan; €) Kién thirc thuc thi (Enacting knowledge): nang luc diéu
phéi thao luan, Gmg bién trudc hiéu lam, dua ra phan hoi va danh gia trong qua trinh hoc. Céc cu phan nay ‘arorng
thich voi phén tich MKT (Mathematical Knowledge for Teaching) cia Ball va cong sy (2008) va khung danh gia
trong TEDS-M (Tatto va cong su, 2012).

MPCK trong day hoc khai niém dao ham

Kién thirc vé ngi dung va HS bao gom: +) Hiéu 1am dién hinh: nham dao ham véi ti sb Ay/Ax hitu han; dong nhat
“dao ham hé sb 80¢” ngay ca tai diém khong tron; ap dung sai quy tc tich (twong (f2) =1.¢"; lan 16n “lién tuc &
kha vi”; doc sai do thi /. +) Khé khan nhan thirc: chuyén tir toc do trung binh — tre thoi; tir cat tuyén — tiép tuyén;
hiéu dorn vi clia dao ham; dién giai dAu/do 16m cua f'. +) Déu hiéu chan doan: sai ¢ viée xac dinh f tir f khong khop,
khéng phat hién diém khong kha vi.

Kién thirc vé ngi dung va day hoc bao gdm: +) Chudi biéu dién dién hinh: thi nghiém s6 (bang sai phén) — hinh
hoc (cat tuyen tién t6i tiép tuyén) — ki hiéu (dinh nghia gii han) — quy tic — g dung; qua lai giita bon biéu dién
(bang-do thi-ki hiéu-10i vin); +) Thiét ké nhiém vu kich hoat nhan thirc, chang han s€ c6 cac nhi€m vy nhu sau, khi
hoc khai niém dao ham: Nhiém vu 1 - Ttr dinh nghia /(@) (dao ham ctia ham s tai mot diém a) xac dinh cong thirc
tinh dao ham cta xn (n nguyén dwong); Nhiém vu 2 - Cho d6 thi /'(x), phéc hoa db thi cia ham f{x) va giai thich cuc
tri/dd 16m (6 cac mire d9 don gian, phirc tap khac nhau); Nhiém vu 3 - Bai toan don vi: so sanh dy/dx trong ngit canh
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, , . . 2
van toc/chi phi bién; Nhiém vu 4 - Phan vi du c6 chu dich: Chang han cho ham s6 f{x)=Ix|; hodc ham so f{x) = x E ,

ham timg doan. Va do do, co mot sb chién lugc héi - dap: 1) “Vi sao cat tuyén lai tién toi tiép tuyén?” (trong béi
canh bai toan hinh hoc); 2) “Néu /(x) > 0 moi x trén (a,b),em két lugn gi vé d6 thi ciia ham sb y = fx)?”. Dong thoi,
3) Cong nghé: GeoGebra/Desmos mo phong cat tuyén, hé sb goc tiép tuyén; hé théng cau hoi theo mire (chan doan
- luyén tép - mo rong).

Kién thirc vé ngi dung va chiong trinh bao gdm: +) Pat dao ham sau gi6i han va lién tuc, trude img dung (don
diéu, cyc tri, tiép tuyén, bai toan i uu); dam bao khép voi yéu cau can dat 16p 11; +) Lién két ngang: Dai s6 (bién
ddi, rat gon), Hinh hoc giai tich, Vat Ii 16p 10-11 (tbe do, gia tdc); +) Lo trinh danh gid: bai kiém tra vi hoc tap (danh
gid qua trinh), dw 4n nho g dung, bai tong két quy tic-khai niém-dién giai d thi.

Anh xa theo 3 pha trong TEDS-M (Tatto va cong su, 2008), ¢6 thé tap trung vao cac yéu to sau: +) Kién thirc
chuong trinh (Curricular Knowledge): xac dinh vi tri “dao ham” trong so d6 mach kién thirc; chon chuén, tai liéu,
mirc do; +) Lap ké hoach day hoc (Planning - Pre-active): thiét ké chudi nhiém vu - bidu dién; du kién sai 1m; chuén
bi cau hoi chan doan; lya chon cong cu s0; +) Thyc thi giang day (Enacting - Interactive): diéu phéi thao luan so
sanh, hoc theo nhom, phan hdi theo minh ching; ding d6 thi dong dé gan két hinh hoc (HH) - dai s6 (DS) - ngit
canh; thu thap minh chiing hoc tap theo thoi gian thyc.

2.3. Khung phén tich chwong trinh dao tao gido vién vé MPCK cho truong hop day hoc khdi niém dao ham

Muc dich va pham vi: Dénh gia mirc do chuan bi MPCK (Mathematical Pedagogical Content Knowledge) ma
CTDT danh cho SV su pham Toan khi day chu d& dao ham & THPT, theo 3 mién: Curricular (chuong trinh), Planning
(thiét ké-biéu dién), Enacting (thyc thi trén 16p).

Céu hoi khung theo 3 mién: (1) Kién thitc chuong trinh: CTDT gitip SV xéc dinh day cdi gi, ¢ dau, mirc dg ndo
trong mach giéi han — lién tuc — dao ham — tmg dung va lién thong 1én Dinh 1i gia tri trung binh/vi phén khong?
(2) Kién thirc thiét ké va biéu dién: CTDT yéu cau SV thiét ké chudi hoat dong va chan dodn (biéu dién boi, dy bao
sai lam, cau hoi chét, cong ngh¢) cho dao ham khong? (3) Kién thire thyc thi: CTDT tao co hdi day thav/gia dinh aé
SV diéu phdi thao luan, img bién trude hiéu 1am, ddnh gia trong tién trinh va phan tw khong? Dé phan tich CTDT tai
céc truong dai hoc, chiing ta ¢6 thé sr dung khung phan tich sau day:

Bang 1. Khung phan tich CTPT GV vé MPCK cho trieong hop day hoc khdi niém dao ham

Mién Tiéu chi (C1- C10) Chi bao
C1. Noi dung - Cap d6 (Ban do SV lép 1 trang “ban d6 chuong trinh” dao ham gan yéu cau
chuong trinh) can dat lgp 11
Tri thie C2. Tién trinh - Chudi (So sanh cac A A s . ; L en
chuong trinh | SGK) Phan tich khac biét vai SGK (trat ty, vi dy, muc do)
C3. Lién h¢ (mg dung (Lién mOn VA | 164 14 dao ham <> Vat 1#/Kinh 14
boi canh)
C4. Chuén danh gid I\{Ahankmanh danh gia qua trinh + thi gilta/cudi ki; 1am rd yéu
cau can dat.
Tri thite thidt C5. Biéu dién boi Dung >3 kénh (bang-do thi- 10i/ki hiéu)
Eé V‘a‘%iéf C6. Nhiém vy va vi du (Chudi hoat | Bang sai phan — cat tuyén— tiép tuyén — dinh nghia — quy
didn dong chuan) tdc — toi uu
1A x 2 Du biao: (fg)=f+g", (fg)=/'g', (ig)=/"g’, “lién tyc < kha vi”
C7. Sai lam - chan dodn C6 3-5 céu hoi co bén + tiéu chi chim
C8. Cong ngh¢ - tai ng;yen s0 GeoGebra/Desmos minh hoa cét tuyen—tiep tuyen, fof
Tri thirc thue | C9. Tuong tic - diéu ph01 Day hoc vi m6/Nghién ctru bai hoc chu dé dao ham
thi C10. Thyc thi va phan hoi Mini-quiz/ glor bang + ban phan tu nua trang glay

2.4. Két qud phan tich chwong trinh ddo tgo gido vién & mét so trwong dai hoc ciia Viét Nam vé MPCK cho
truong hop day hoc khai niém Dao ham
2.4.1. Truong Pai hoc Sw pham Ha Nji

Chuong trinh c6 cAu triic 136 tin chi (hoc van chung 35; hoc van nganh 66; khdi su pham 35, trong d6 thuc tap
7), muc tiéu 1d rang hudng i ning lyc day hoc theo CTGDPT 2018. Tuyén ndi dung “dao ham” duoc dim bao boi
Giai tich thuc mot bién (gioi han, lién tuc, vi-tich phan) va ndi tiép ¢ nhiéu bién/vi phan/giai tich phirc; phan su pham
gf”)m Phuong phap day hoc (PPDH) 1-3, hoc phﬁn trién khai CTGDPT, thuc hanh day hoc (THDH), thyc tap I-IL
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Diéu nay tao  khung yéu cau - rén luyén - danh gid tuong dbi day du cho MPCK ¢ chu dé dao ham; tuy nhién, mirc
“bét budc” vé& minh chimg video va mé phong s6 chua duge néu cing.
Bdng 2. Bang déi chiéu 10 tiéu chi MPCK (trieong hop day hoc khdi niém dao ham)
voi CTDT nganh Su pham Todan hoc cia HNUE

Tiéu chi MPCK
(dao ham)

Yéu ciu trong CTPT

Rén luyén ¢ dau

DPanh gia/Minh chirng

1) Noi dung - cap do

Khung 136 tin chi (TC);
mach Giai tich bao dam

Giai tich thyc mot bién; ndi

Hoan thanh hoc phan chudi

“gidi han—lién tuc—dao | 1én nhicu bién/phirc Giai tich; d& muc lién hé SGK.
ham—tich phan/ing dung”
Chuong trinh gan
, | CTGDPT 2018, yéu cau | Hoc phan “Trién khai | p.. 0000l oo
2) Tién trinh - chuoi | doc chuong trinh | CTGDPT  trong  nha ham theo SGK. ’ T
(CT)/SGK va dinh vi ndi | trudong” :
dung phd thong

3) Lién hé Gng dung

C6 hoc phan Téi wu, Giai
tich sé/Ioén tinh toan, Xac
suat-Thong ké

Cac hoc phan tmg dung
trong khoi nganh

Do an/bai tap ngit canh cyc tri,
tiep tuyén, toc do.

4) Chuan danh gia

Dinh huéng “déanh gia qua
trinh, theo nang luc”

Hoc phan “Panh gia trong
gido duc”

Ma tran tiéu chi/cdu hoi chan
doan cho dao ham.

5) Biéu dién/Biéu
dién boi

Yéu cau lwa chon PPDH,
phuong tién; c6 hoc phén
“Phin mém toan hoc”
(cong cu linh hoat)

PPDH 1-3; Phan mém toan
hoc

Giao an thé hién bang - do thi -
ki hi¢u; cd/khong c6 mo phong
s0 déu chap nhan.

6) Nhiém vu va vi du

Yéu 9§u xdy dyng ké hoach
va to chuc day hoc theo
CTGDPT

PPDH 2-3 (Xdy dung ké
hoach; T6 chuc day hoc)

Gi4o 4n dao ham véi chudi hoat
dong; phicu hoc tap.

7) Sai ldm - chan
doan

Hinh thirc va phuong phap
kiém tra-danh gia (KTDG)
duoc nhdn manh (tao
khong gian cho cau hoi
chén doan)

PPDH va “banh gia trong
gido duc”

B0 cau hoi chan doan vé gidi
han - kha vi - quy tac.

8) Cong ngh¢ - tai
nguyén sO

C6 hoc phan cong cu;
khong bat budc mot nén
tang duy nhat

Phin mém toan hoc; Giai
tich s6/Toan tinh toan

San pha‘lmr da}: th~c<’) minh hoa
cong cu so/biéu dien boi.

9) Tuong tac - diéu

Quy dinh thyc hanh day

Hoc phﬁn thuyc hanh day

Ké hoach diéu phéi thao luén,

phéi hoc tai truomg supham/Trai | 1 o i T hidu m rén 16p.
nghiém
A~ + 4. | Thuc tap su pham (TTSP) Bao cao/nhit ki thyc tap; video
}1123 Thye t4p va phan I-II (7 TC toan khdi su | Thuc tap I-11 microteaching 1a diém cdng

pham)

(khong bét budc).

Chuong trinh ciia HNUE bao dam nén MCK manh cho dao ham nho chudi Giai tich va cac hoc phan tmg dung;
tuyén PPDH-trién khai CTGDPT - thuc hanh - thyc tap gitip hinh thanh MPCK theo ba mién (chwong trinh, thiét ké
- biéu dién, thuc thi). Chinh sach danh gia nhin manh qué trinh/nang lyc tao “diém tua” cho cau hoi chan doan va
phan hdi trong day hoc dao ham. Piém can ting cuong 13 mirc do chuan héa minh chimg thyc thi (video/ban ghi),
ciing nhur rang budc toi thiéu vé biéu dién boi trong gido an.

2.4.2. Truong Pai hoc Sw pham Ha Ngi 2

HPU2 cong b CTDT Su pham Toén (ban hanh theo Quyét dinh s6 1972/QD-DHSPHN2, 29/9/2022) trén
website Khoa Todn, v&i myuc “Khung CTDT/Chuan dau ra (CDR)/MS ta hoc phan/Dé cuong chi tiét” gitp tra clru
toan tuyén. Tuyén ndi dung bao dam gi6i han — lién tuc — dao ham — tich phan/img dung” qua céc hoc phan
Giai tich ham mot bién 1-2, Giai tich nhiéu bién, ndi 1én PT vi phan, Topd-Do do-Tich phan, Giai tich s6. Song song,
khdi su pham c¢6 PPDH Toan, Day hoc tinh huong, Day hoc theo nang lyc, Panh gia trong gido duc toan hoc, Phat
trién chuong trinh phé thong, cac hoc ph;‘in Cong nghé thong tin (CNTT) trong day hoc, STEM, hoc tap két hop,
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ctng chudi Thyc hanh su pham 1-2, TTSP 1-2. Nhu vy, chuong trinh dép (mg khé ddy dii ba mién MPCK (chuong
trinh - thiét k& va bicu dién - thuc thi) cho chu d¢ dao ham; diém can “chuén héa” thém chi yéu l1a minh ching

video/mo phong s ¢ murc bit bude (hién phu hop coi la diém cong).
Bang 3. Bang doi chiéu 10 tiéu chi MPCK (truong hop day dao ham)
voi CTPT nganh S pham Todan hoc ciua HPU2

Tiéu chi MPCK
(dao ham)

Yéu ciu trong CTDT

Rén luyén ¢ dau

Danh gia/Minh chirng

1) N6i dung-cap do

Cong bo tuyén Gidi tich lam truc cho
dao ham (1 bién — nhiéu bién; Ging
dung)

Giai tich ham mot bién
1-2; Giai tich nhiéu
bién

Hoan thanh hoc ph?m; lién hé
SGK 11.

2) Tién trinh - chudi

Trang tra ciru “Khung CTDT/Chuén
dau ra/Mo ta hoc phan/B€ cuong™ ho
trg dinh vi ndi dung phd théng

Muc “Pao tao dai hoc”
- Khoa Toan

Bai soan chi r6 vi tri va mirc
d6 cua dao ham theo SGK.

Co6 cic hoc phan tmg dung/vi

Phuong trinh vi phén;

Bai tap cuc tri, tiép tuyén, md

hoc Toan

3)Liénh¢ingdung | o oiai tich s6 Gidi tich s hinh toc d. Khoa Todn--1
Aoas i ., Neu hf')c phan Dfl nh; gla trong 5189 | «“panh gia trong gido | Ma trén ti€u chi va cau hoi
4) Chuan danh gia | duc toan hoc (thiét ké cong cu, phan due todn hoc” chén dodn dao ham
tich dir liéu) j j : )
Yéu cdu lva chon PPDH, phuong L Giéo an thé hién béng—dé thi-
5) Biéu dién boi tién; c6 Ung dung CNTT trong day Ergt?nga}Tl?sg’ CNTT ki hiéu; mo phong s6 1a diém

cdng.

6) Nhiém vy va vi
du

Thiét ke ké hoach bai day (KHBD);
day hoc cac tinh huong; day hoc theo
nang luc

PPDH Toan; Day hoc
tinh huong; Day hoc
theo néng luc

Chudi hoat dong cét tuyén —
ticp tuyén — dinh nghia —
quy tac — t0i uu

7) Sai 1im- chén
doan

Hoc céch thiét ké cong cu danh gia va
phan tich két qua dé diu chinh day
hoc

“Panh gia trong giao
duc toan hoc”

BO cau hoi chan doan: gidi
han-kha vi-quy tac.

8) Cong nghé-tai
nguyén sO

Mén CNTT trong day hoc Toan; hoc
tap két hop, STEM

CNTT; Mo hinh hoc
tap két hop; STEM

San phé\m day hoc c6 minh
hoa s6 hodc biéu dién tuong
duong trén bang.

9) Tuong tac-diéu
phoi

Hoc phén thuc hanh t0 chirc hoat
dong hoc ¢ moi truong pho thdng

Thyc hanh su pham 1-2

Ké hoach djéu phéi thao luan,
xu li hiéu lam trén 16p.

10) Thuc thi va
phan hoi

TTSP 1-2 tai trudng phd thong

Thyc tap 1 3 TO);
Thyc tap 2 (4 TC)

Béo cao/nhat ki; deeo day
hoc vi mo la diém cong
(khong bat budc)

CTDT Su pham Toén ciia HPU2 thé hién c4u tric ndi dung viing - su pham rd - cong ngh¢ hoa cho chu dé dao
ham: tuyén Giai tich lién thong 1én cac mang vi phan/giai tich so; khoi PPDH/d4nh gia/Phat trién chuong trinh gitp
nguoi hoc doc CT-SGK, thiét ké ké hoach bai day, thiét lap cong cu chan doén; cac mo-dun CNTT, STEM, hoc tap
két hop mo khéng gian tich hop cong nghé va img dung. Vong thyc hanh-thyc tap khép kin mién “thyc thi”, du mirc
“bit budc 6 video/md phong s6” hién chua ghi trdng minh trong cong bb.

2.4.3. Truong Pai hoc Su pham Thanh phé Ho Chi Minh

Tuyén dao ham duoc dat dang mach Dai sb - Giai tich & phd thong va dugc “gin nghé” qua céc hoc phan PPDH
Dai s6 va Giai tich (néu truc tiép day hoc ham sd-dao ham-tich phan), PPDH Hinh hoc, Day hoc giai toan, Thyc hanh
day hoc, PPDH Toén tmg dung, cing hoc phan STEM va Lich st Toan dé tang chiéu sau su pham va bdi canh (g
dung. Chuan dau ra hoc phin déu gin véi thiét ké ke hoach bai day, t6 chtrc hoat dong, danh gia theo rubric, lam viéc
nhom va sir dung cong nghé, qua d6 bao pha ba mién MPCK: tri thirc chuong trinh - thiét ké va biéu dién - thyc thi.

Bang 4. Bang doi chiéu 10 tiéu chi MPCK (trieong hop day dao ham)
voi CTPT nganh Sw pham Todn hoc cua HCMUE

Yéu ciu trong CTDT

Tiéu chi MPCK

(dao ham) Rén luyén ¢ dau

Panh gia/Minh ching
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1) Noi dung - cap
do

Day hoc ham $6 - dao ham-tich phan
trong mach Dai so va Gidi tich THPT

PPDH bai sb va Giai
tich

CLO/ma tran dénh gid gan
thiet k& bai day theo mach
nay.

2) Tién trinh - chudi

DPinh vi cha dé trong cht;ong
trinh/SGK; quy trinh thiét ke ke
hoach bai day

PPDH Dai s6 va Giai
tich; PPDH Hinh hoc

K¢ hoach bai day thé hién vi
tri, mirc d9, muc tiéu va hoat
dong.

Keét n6i dao ham vai toi wu, mo6 hinh

PPDH Toan tmg dung;

Nhiém vu/nglt canh cuyc tri,

3)Liénhé¢ingdung | . %, do thi, t6i wu hod; hd so chu
hoa, Toan ung dung, STEM STEM 48 STEM.

4) Chuén danh gi4 Nhan manh d4nh gia qué trinh va | Ma  trdan  PPDH- Sa? pha(rin: béo c40, ticu fﬁnf

uan damh gla | bric theo CLO PPKTDG ciia cic HP :1 0/ Aag ‘ €0 Tibrc,

5) Biéu dién/Biéu
dién boi

Yéu cau lya chon PPDH va phuong
tién phu hop; ki nang trinh bay
bang/bai chiéu

PPDH; Thuc hanh day
hoc

Giao an thé hién bang-do thi-
ki hi¢u; trinh bay bang va
slide.

6) Nhiém vu va vi
du

Thiét ké chudi hoat dong tir khoi
dong—kham pha—luyén tap—van
dung

PPDH; Day hoc giai
toan

Chudi nhiém vu dan t6i dinh
nghia - quy tic dao ham va
ung dung.

7) Sai lam - chan
doéan

Phan tich gio day, thiét ké cong cu
danh gia de dieu chinh day hoc

Thyc hanh day hoc;
Day hoc giai toan

B6 cau hoi chan doan: gi6i
han - kha vi - quy tac; phan
tich bai day.

8) Cong ngh¢ - tai

Sir dung VLE, phan mém; yéu cu

STEM (VLE); PPDH

Bai day c6 minh hoa sb
(GeoGebra/Desmos/CAS

phoi

phéi

nguyén so str dung cong ngh¢” trong PPDH Toan ing dung hodic tuong duong).
9) Tuong tic - didu Thyc hanh t6 chirc thao luén, ho‘at Keé hoagh di‘éu phoi thao luan,
e dong 16p; ki ndng ngdn ng-dieu | Thyc hanh day hoc xu 1i hiéu lam; minh hoa gio

day.

10) Thuc thi va
phan hoi

Quan sat-phan tich gio day, thuc
hanh day hoc & moi truong gia dinh

Thyc hanh day hoc;
Day hoc gidi toan

Béo cdo/nhét ki; Video/bép
ghi la diém cong (khong bat
budc).

Phan tich CTDT cia HCMUE cho thay cau triic “ndi dung ving - sur pham 10 - cong ngh¢ va (mg dung ma

cho chii dé dao ham: hoc phan PPDH Pai s6 va Giai tich bam sat mach ham s6 - dao ham - tich phan; Day hoc gii
toan rén chién lugc va tu duy dit - giai quyét van dé; Thyc hanh day hoc khep vong thuc thi qua ki nang bang, 161
n6i, phén tich gio day; Toan (mg dung va STEM m¢ rong ngir canh thyc tién va tich hop cong nghé; Lich st Toan
b6 sung chiéu sau khai niém. Nho vay, ca ba mién MPCK (chuong trinh, thiét ké - biéu dién, thuc thi) déu c6 “dia
chirén luyén” 16 rang.
2.4.4. Truong Dai hoc Vinh

Tuyen dao ham dugc bao dam viing chic nho Giai tich 1 (5 tin chi): gi6i han, lién tuc, dao ham, vi-tich phan mt
va nhleu bién, chudi; img dung dao ham vao van tdc, gia tdc, cuc tri; co E- leammg/v1deo va danh gia qua trinh-gitta
ki - cudi ki theo CLO 1 rang. Bén canh do, Toan so cap (4 TC) tao cau ndi dai hoc-phd thong theo mach Dai so va
Giai tich/Do luong/Xac sudt; nhan manh tu duy hé thong, phan bién va ki ning hop tac. Khdi sur pham gom Li luan
day hoc (LLDH) va KTDG moén Toan (thiét ké tinh hudng, cong cu danh gid), PPDH va thyc té phd thong (5 TC;
¢o du an, trai nghiém truong phd thong), va Thyuc hanh day hoc mén Toan (3 TC; 48 tiét thuc hanh, xdy va thuc thi
ké hoach bai day, tw/dong danh gid) - tao vong thiét ké — thue thi — phan hoi cho MPCK. Céc hoc phan li thuyét
nhu Hinh hoc tuyén tinh ting chiéu sau cau tric, hd tro “MCK céu trac” (soi sang mon hoc phd théng bang quan
diém tién dé/bét bién).

Bang 5. Bang doi chiéu 10 tiéu chi MPCK (trieong hop day dao ham)
voi CTPT nganh Su pham Toan hoc cua VinhUni

Tiéu chi MPCK

(dao ham) Yéu cau trong CTPT

Rén luyén & dau Panh gia/Minh chirng

179



Tap chi Gido duc (2026), 26(sb dac biét 3), 174-183

ISSN: 2354-0753

1) Noi dung - cap
do

Mach Giai tich 1: giéi han — lién tuc
— dao ham — tich phan/chuoi; mé
rong nhicu bién va img dung

Gidi tich 1

Hoan thanh hoc phén; bai
tap/img dung dao ham (van
toc, cuc tri)

2) Tién trinh - chudi

Pinh vi cha dé dao ham trong
CTGDPT; noi dai hoc-pho thong

Toan so cép; LLDH-
KTbG

Gido an ghi vi tri va mic do
trong SGK 11

Cuec tri, tiép tuyén, tdc d; bai toan toi

Giai tich 1; PPDH va

Nhiém vu/dé an nglt canh

tac — tol uu

3) Lién hé ung dung L va m hinh hoa thue t phé thong thye tien (LMS, trai nghiém
THPT)
£ , e . e Quiz/LMS, tu luan, ma tran
2 <.+ .. | Nhan manh danh gia qua trinh + thi | Giai tich 1; LLDH- R 2
4) Chuan danh gia gifta/ cudi ki: CLO- CDR 16 KTPG g;(z—CDR cong cu chan
5) Biéu didn/Biéu | W@ chon PPDH, phuong tién; you | porypy oo g, | Gldo dnkhung KHBD the
X 1A cau trinh bay bang-do thi-ki hiéu; . hién biéu dién bdi; mo6 phong
dién boi N oA THDH Toan AT
cong ngh¢ linh hoat la di€ém cong
6) Nhiém vu va vi T_)hl::itékemc hé; oilogi;ﬁorrllgﬁizat_)mysn PPDH va thuc t& KHBD, phiéu hoc tap, du
du ;P Wy : & 4% | THDH Toan an/do an mon hoc

7) Sai lam - chan
doéan

Thiét ké céqg cu, cﬁ}l h(}i chén dodn;
phan tich két qua d€ dicu chinh day
hoc

LLDH-KTPG; THDH
Toan

B cau hoi chan dodn (gi6i
han-kha vi-quy tac), quan sat
- phéan hoi

8) Cong ngh¢ - tai
nguyén so

Str dung LMS/E-learning, bai giang
video; ndp san pham qua hé thong

Giai tich 1; PPDH va
thyc t€; THDH Toan

Q}liZ LMS, g6i SCORM, ndp
ke hoach/dy an qua LMS

9) Tuong tac - diéu
phoi

T6 chirc hoat dong 16p, giao tiép da
phuong tién, hop tac nhom

PPDH va thuc té;
THDH Toan; Toan so
cap

Rubric ning lrc giao tiép -
hop tac; minh ching trinh
bay bai day

10) Thyc thi va
phan hoi

Thyc hanh day hoc (48 tiét), trai
nghiém pho thong, ty/dong danh gia

THDH Toan; PPDH va
thyc té

KHBD s6 124; béo
cao/nhat ki; \{ideo la diém
cong (khong bat budc)

CTDT Su pham Toan ctia Truong Pai hoc Vinh thé hién cau trac MPCK vitng va du vong cho chu dé dao ham:
Giai tich 1 tao nén khai niém-thu tuc-ung dung; Toén so cép lam cau ndi dai hoc - vphé thong; LLDH-KTBG —
PPDH va thuc t€ — THDH khép kin ba mién MPCK (chuong trinh, thiét ké va biéu dién, thuc thi), c6 LMS/E-
learning hd trg danh gia qua trinh va quan tri san pham hoc tap. Diém ndi bat 1a cac hoc phan su pham déu quy dinh
san pham cu thé (KHBD, du 4n/dd 4n, bao cao thuc hanh), giup minh chimg ning lyc day hoc dao ham.

2.4.5. Truong Pai hoc Su pham - Pai hoc Hué

CTDT chinh quy nganh Su pham Toén hoc quy dinh 130 tin chi véi ciu triic rd: Chuyén mén nganh, Nghiép vu
su pham nganh (=23 TC), Thyc hanh nghé nghiép/ TTSP (=7-12 TC); mé hinh dao tao, muc tiéu, chuan dau ra va
ma trin PLO-hoc phan dugc cong bé trong “Chuong trinh dao tao” 2020. Tuyén hoc phan cho thiy truc Giai tich 1-
4 (gidi han — lién tuc — dao ham — tich phan/img dung; m& rong nhiéu bién), ciing céc hoc phan Phuong phap
day hoc DS-GT-HH, LLLDH Toan, Phat trién chuong trinh, Danh gia két qua gido duc (KQGD) ctia HS, Thyc hanh
day hoc Toan, TTSP 1-2; bd tro boi Tich hop CNTT trong day hoc Toan va M6 hinh hoa va Gido duc STEM.

Bang 6. Bang doi chiéu 10 tiéu chi MPCK (trieong hop day dao ham)
voi CTPT nganh Su pham Todn hoc cia HUSC-HueUni

Tiéu chi MPCK

(dao ham)

Yéu ciu trong CTDT

Rén luyén & dau

Danh gia/Minh chirng

1) Noi dung - cdp
do

Truc Giai tich 1 - 4 bao dam mach
gio6i han — dao ham — tich
phan/img dung; 1€n nhicu bién

Giai tich 1 - 4; Ham
bién phuc; Gidi tich
ham,...

Hoan thanh HP; bai tap/ing
dung cyc tri - tiép tuyen - toc
do.

2) Tién trinh - chudi

CTDT/ma trén gip dinh vi chu dé
dao ham trong toan tuyén va noi
voi CTGDPT 2018

CTDT 2020; muc PLO
va ma tran

Gido an chi 16 vi tri/mirc do
ndi dung theo SGK 11.

3) Lién hé ung dung

Két nbi dao ham v6i mo hinh hoa,
STEM, toi uu

Mo hinh hoa va gido
duc STEM; PPDH bai
s0-Giai tich

Nhiém vu/ngir canh toi wu,
cuc tri d0 thi, bai toan van toc.

180




Tap chi Gido duc (2026), 26(sb dac biét 3), 174-183

ISSN: 2354-0753

Nhén manh thiét ké cong cu va danh

Panh gia két qua gido

Ma tran tiéu chi; cau hoi chan

6) Nhiém vy va vi
du

tangent — dinh nghia — quy tic —
toi uu

Thyc hanh day hoc
Toan

4) Chuén dénh gid gi4 theo niing luc duc HS; LLDH Toén gﬁintéccho gi6i han - khd vi -
Sy Biéudinboi | Yo cdulum chon PPDH va phuong | it Ol O
; tién; khuyén khich CNTT op . £ oW phong
day hoc Toan diém cong.
Thiét ké chudi hoat dong secant — | PPDH  DS-GT-HH;

KHBD, phiéu hoc tap, vi du -
phan vi du c6 chu dich.

7) Sai lam - chin
doan

Xay dung bo cau hoi c}lén doan va
phan tich két qua dé dicu chinh day
hoc

banh gia KQGD HS;
LLDH Toan

Cau hoi vé gidi han - lién tuc
-kha vi; doc sai d6 thi dao
ham.

8) Cong nghé - tai
nguyén sO

Tich hop CNTT, phan mém Toan
vao day hoc

Tich hgp CNTT trong
DH Toan; Tin hoc tmg
dung

San pham c¢6 minh hoa so
(GeoGebra/Desmos/CAS
hoac twong duong).

9) Twong tac - dicu
phoi

T6 ChI:IC hoat dong 16p, thdo luan,
giao ti€p hoc thuat

Thyc hanh day hoc
Toan; PPDH

Ké hoach d‘iéu phéi thao luan,
xu li hi€u lam trén 16p.

10) Thuc thi va
phan hoi

Thuc hénh day hoc va TTSP 1 - 2 tai
truong pho thong

Thyc hanh day hoc
Toan; TTSP 1-2

Béﬂo cao/nhat ki; yideo la
diém cong (khong bat budc).

CTDT Su pham Toén ctua Trudng Pai hoc Su pham - Dai hoc Hué cho thfiy cau tric MPCK viing va dd vong
d6i voi chii dé dao ham: truc Giai tich 1-4 tao nén khai niém-tha tuc-trng dung; cac hoc phﬁn PPDH, LLDH, Banh
gia KQGD HS, Phat trién chuong trinh bao dam ning luc doc CT-SGK, thiét ké va danh gia bai hoc; CNTT va
STEM m¢ rong khong gian tmg dung va cong nghé; Thyc hanh-Thuc tap khép kin mién “thyc thi”.
2.4.6. Truong Pai hoc Sw pham - Pai hoc Thai Nguyén

Mach n¢i dung dao ham dugc ddm bdo ¢ Gidi tich 1 (gidi han, lién tuc, dao ham, ung dung nhu cuc tri, vén
tdc,...), tao nén MCK vimng cho day hoc ¢ phd thong. O khdi su pham, cac hoc phan nhu LLDH mén Toan va Day
hoc Hinh hoc rén thiét ké-t6 chirc hoat dong, phuong phap va danh gia theo dinh hudng ning lwc; c6 bai tap thiét ké
bai hoc, théo luan, seminar. Bén canh d6, hoc phan Lich sir Toan dua thém goc nhin lich sir dé lam giau cach kién
tao khai niém (nhu dao ham) va quy dinh hinh thirc dénh gia qué trinh kha chi tiét (chuyén can, seminar, tiéu luan,
kiém tra giita ki, tir luan cudi ki), thuan loi cho MPCK vé chan doén - phan hoi.
Bang 7. Bang doi chiéu 10 tiéu chi MPCK (triong hop day dao ham)

voi CTPT nganh Su pham Todn hoc cia TNUOE

Tiéu chi MPCK
(dao ham)

Yéu ciu trong CTPT

Rén luyén ¢ dau

DPanh gia/Minh chirng

1) Noi dung - cap
do

Mach Giai tich bao dam “gidi han —

lién tuc — dao ham — ung dung”

Giai tich 1

Bai tap/ing dung cuc tri, van
toc, ti€p tuyen.

2) Tién trinh - chudi

Xac dinh vi tri dao ham trong chuong

trinh/SGK, muc tiéu - mirc do

Li luadn day hoc mén
Toan

Giao an néu mach kién thirc,
myc tiéu, hoat dong.

Két noi dao ham vai toi wu hoa, bai

Giai tich 1; Li luan

Nhiém vy nglt canh cuc

nang luc

st Toan

Lién hé i X N S £
3) Lién hé img dyng todn thuc tién day hoc tri/toc do/tiép tuyen.
£ P . .| Ma tran tiéu chi; bai kiém tra
4) Chuén dénh gid Nhan manh danh gia qua trinh va theo | Li luan day hoc; Lich dinh ki, ti i Juan, ti luan cu &

ki.

5) Biéu dién/bicu
dién boi

Luva chon PPDH va phuong tién (bang

-d6 thi - ki hiéu/cong nghé)

Day hoc Hinh hoc; Li
luan day hoc

Gido an thé hién biéu dién
bdi; mo phdéng s6 la diém
cong.

6) Nhiém vu va vi
du

Thiét ké chudi hoat dong dan dén dinh

nghia - quy tic - img dung

Day hoc Hinh hoc; Li
luan day hoc

Ké hoach bai day, phiéu hoc
tap; seminar.

75 Sai lam - chan
doén

Du kién hiéu 1am; thiét ké cau hoi chan

doan

Li luan day hoc

Bo cau hoi chan doan vé gidi
han - kha vi - quy tac.
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Minh hoa )
(GeoGebra/Desmos/CAS)
hodc biéu dién twong duong.

8) Cong pghé - tai Khl{yén khich trinh chiéu, bdo cdo, | Lich st Toan; Li luan
nguyén sO ngudn ma; tich hop linh hoat day hoc

9) Tuong tac - diéu | TO chirc thdo ludn, seminar, hop tac | Lich s Toan; Day | Rubric thdo ludn/seminar; Kké

phdi nhém hoc Hinh hoc hoach diéu phoi 16p hoc.

10) Thyc thi va | Thuc hanh/tleu luan/klem tra; (TTSP Lich str Toan; Li luan Bio cdo, bai kiém tra; video
1A day hoc vi mo la diém cong

phan hoi khéng nam trong céc tép cung cap) day hoc

néu co.

Dai chiéu wu tién lay gido an/SGK lam minh chimg. Video day hoc vi mé va mo phong s khong bat bugc-mién
bao dam biéu din bdi phu hop 16p hoc. C6 thé thiy, Chwong trinh cia TNUE thé hién cAu tric “ndi dung vimg - su
pham 13 - danh gi4 qua trinh cu thé” cho chii dé dao ham: Giai tich 1 cung cap nén khai niém - thii tuc-img dung; Li
luan day hoc va Day hoc Hinh hoc cho dia chi rén luyén vé thiét ké - biéu dién - td chuc hoat dong; Lich st Toan
tang chidu sau didactic va chuan hoa minh chtmg danh gia. Nhé d6, ba mién MPCK (tri thitc chuong trinh; thiét ké
va biéu dién; thyc thi) déu c6 diém tua trong chuong trinh.

2.5. Thdo lugn

Vé kién thirc chirong trinh: Hau hét chuong trinh déu bao dam “truc ndi dung” viing cho dao ham: gidi han —
lién tuc — dao ham — tich phan/img dung, c¢6 lién thong 1én vi phan/nhiéu bién. Phan 16n chuong trinh da gén két
v6i CTGDPT 2018, yéu cau SV doc - doi chiéu SGK va dinh v ding mtrc do kién thirc. Mot s6 noi ndi bat & chiéu
sau han lam (Hue HNUE), s6 khéc nhén 1 tmg dung/STEM (HCMUE), hogc cau ndi dai hoc - phd théng & (Vinh).
Nhin chung, mién Curricular dugc dap ing tot va kha dong déu.

Vé kién thirc thiét ké va biéu dién: Mic dinh cac khoa déu yéu cau gido an/ké hoach bai day; biéu dién boi (bang-
d6 thiki hiéu, c6/khdng cong nghé) dugc khuyén khich; nhiéu hoc phﬁn nhim toi day hoc theo néng luc, c6 chan
doan sai 1Am phé bién (lién tuc # kha vi, quy tic dao ham, doc db thi f va ). Tuy nhién mirc “bit budc” dung cong
nghé (GeoGebra/Desmos/CAS) chua thong nhét; ngan hang cu hoi chan doan, phan-vi du dién hinh va rubric chung
con phu thudc timg giang vién. Truong co thé manh tmg dung/PPDH chuyén sau (HCMUE) thé hién 15 uu thé &
mién nay. ‘

Ve klén thirc thuc thi trén I0p: Tét ca déu c6 thuc hanh/TTSP; mot s6 noi to chirc micro- teaching, lesson study
hogc yéu cau minh ching san pham 16p hoc. Du vay, quay video/ghi hinh git day thuong la diém cong chir chua la
chuan t6i thiéu; viéc dung dir liéu thuc (m1n1 quiz, két qua chan doén) dé diéu chinh day hoc va v1et phan tu ¢ noi
1am ot (Vinh), ¢6 noi con “tity giang vién”. Toém lai, hai mién Curricular-Planning kh chic; mién Enacting 1a bién
thién 16n nhét giita cac truong. .

M6t 56 dinh hwong lién quan dén khao sat vé MPCK véi GV todn tiong lai: (1) Chuan hoa “g6i minh chimg o1
thiéu” cho chu dé dao ham: (i) 01 gido 4n biéu dién bdi gin >2 bd SGK; (ii) 01 bd cau hoi chan doan ngan (gidi han-
kha vi - quy tic - ¥ nghia hinh hoc) kém rubric; (iii) minh ching san pham 16p hoc (phiéu hoc tap, két qua mini-quiz)
va ban phan tu nia trang dwa trén dit liéu; (2) Bat budc 01 minh hoa cong nghé trong bai day
(GeoGebra/Desmos/CAS/slide dong hodc biéu dién tuong duong trén bang neu thiéu diéu kién), chang han can nhéc
str dung hinh hoc (bai toan tiép tuyén), vu tién chudi: cat tién — tiép tuyén — dinh nghia — quy tic — toi wu;
A3) Chuan hoa 01 phién day hoc vi m6 c6 ghi hinh (tai truong/khoa hoéc mé phong), kém phiéu quan sat va phan hoi
dong cap; dua vao diém qua trinh ctia hoc phan PPDH/Thyc hanh day hoc; @ Co thé can nhic xdy dung “khung
danh gia MPCK di véi trudng hop day hoc khai niém dao ham” ding chung & cip khoa: danh muc phan vi du, ngan
hang chin doan theo mirc d9, rubric danh gia bai day/gido an, miu bao cao phan tur va bo tiéu chi bao trim; (5) Can
lam rd yéu cau vé nhiém vu lién hé ung dung (cuc tri, tiép tuyén, toc do bién, toi wu hod trong kinh té - ki thuat -
khoa hoc dir liéu) dé cing ¢b “dao ham nhu cong cu” song hanh “dao ham nhu khai niém”; (6) Tang cuong két ndi
truong phd thong (nghién ctru bai hoc, du gio) dé bd sung & mién Kién thie thyc thi; khuyén khich ding LMS luu
trit video - minh chimg san pham tao “hd so ning lye MPCK” lién tuc ctia SV.

3. Két luan

Tém lai, cic chuong trinh Su pham Toén da trang bi MCK viing va khung MPCK kha day du cho dao ham; khac
biét cht yéu ndm ¢ mirc chuan ho minh chimg thue thi va dung dit liéu dé diéu chinh day hoc. Thuc hién b khuyén
nghi trén s€ gitp cac khoa “khoa chat” vong chuong trinh — thiét ké — thyc thi — phan tu dya trén dir liéu, qua do
nang do tin cdy khi noi rang SV ot nghiép thuc sy sin sang day hoc khai niém dao ham theo dinh hudng nang lyc.
Nhim ting cudng MPCK trong CTDT, ching t6i d& xuit mot sé giai phap sau: mot 13, ting cuong thiét ké tinh
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hubng day hoc dién hinh; hai 14, mé rong thuc hanh nghé nghiép c6 hudng dan; ba 14, tich hop cong cu cong nghé
dé cung cb va phat trién cho SV nganh Su pham Toéan hoc; bon 13, nng cao mirc d6 sin sang giang day cho SV. Tuy
nhién, bai bdo méi dimg lai & viéc nghién ciru Ii luan dé xay dung Khung phan tich CTDT GV vé MPCK cho truong
hop day hoc khai niém dao ham va d6i sanh cac tiéu chi dua trén CTDT cong khai cta 6 truong dai hoc co dao tao
nganh Su pham Toan hoc cta Viét Nam, chua tién hanh khao sat giang vién va SV va kiém chimg dau ra thyc té.

Loi cam on: Nghién ciru ndy duoc tai tro boi Quy Phat trién khoa hoc va cong nghé Quéc gia (NAFOSTED) trong
de tai ma so 503.01-2023.04. Nhém nghién cieu tran trong cam on Quy NAFOSTED da tai tro va Truong Dai hoc
Gido dyc - Pai hoc Quoc gia Ha Noi da ho tro chung t6i thue hién nghién cieu nay.
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