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TOM TAT

Cac thanh tiu cdng nghé théng tin dang can thiép ngay cang nhiéu va sdu vdo linh vuc gido
duc, nhdt 1& gido duc toan hoc. Diéu nay dat ra nhiing thach thie doi véi viée dao tao sinh vién
day hoc Toan véi nghé thdng tin tai cde trieong sw pham ca vé gée do chuirong trinh lan gidng day.
Trong boi canh ds, bai viét 1a mgt nghién ciru déanh gid viée dao tao sinh vién iing dung céng nghé
thong tin trong day hoc Toan tei Khoa Toan — Tin hoc, Truong Pai hoc Sir pham Thanh phé Ho
Chi Minh dwa trén khung Kién thizc ngi dung su pham vé céng nghé (TPACK) va doi chiéu ching
VGi cdc mé hinh dao tao gido vién doc phét trién tr khung Ii thuyét nay. Nghién citu diroc thuc
hién theo cach tiép cdn dinh tinh véi viéc phdn tich dé cwong chwong trinh Cir nhdn Sw pham Toan
hoc, dé cuong chi tiét cac hoc phan, bai gidng trén I6p cua gidng vién, san pham hoc tdp cua sinh
vién. Két qud nghién cizu cho thdy, nhing diém chung cua viée ddo tao véi cac khuyén nghi su pham
cua cac nha nghién cizu trén thé gidi, dong thoi ciing chi ra nhing diém khac biét sé la co so dé dé
xuat nhiing cdi tién chicong trinh nham déap ing tot hon yéu cau ciia Chirong trinh Gido duc phé théng
mdn Toén 2018.

Tar khoa: sinh vién su pham; chuong trinh; dao tao giao vién; TPACK

1. Gisi thigu
1.1. Dt vin dé

Trong gido duc, “ham lugng” céng nghé thong tin ngay cang ting, tir chd 1a mot noi
dung hoc tap trong nhitng nam 80, anh hudng vao phuong phap day hoc & nhiing nam dau
thé ki XXI, cho dén viéc duge xem nhu mot muc tidu giéo duc cong dan vao khoang mudi
nam gan day tai mot sé cudng qudc cdng nghé thong tin nhu Mi, Pai Loan, Nhat Ban, Han
Qudc... Su du nhap nhanh chéng cia cong nghé thong tin vao linh vuc gi4o duc dang dat
ra nhitng thach thic rat 1on dbi véi gido vién, khong chi tir goc d6 yéu cau caa hé thng
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gido duc, ma con tir phia hoc sinh — nhitng céng dan sinh ra trong thoi dai s6. Theo Durak
(2019), mot cach thire thuc té va tiét kiém nhat dé giai quyét thach thirc nay 1a can cai cach
chuong trinh ddo tao gido vién dé sinh vién su pham sau khi ra truong c6 thé dwa cong
nghé vao viéc hoc cua hoc sinh mot céch hiéu qua nhat. Nghién ctu tong quan cua Abbitt
(2011) khuyén nghi viéc tim kiém nhimg mé hinh dao tao gido vién hd tro tt nhat cho
viéc phét trién Kién thirc ndi dung su pham vé céng nghé (TPACK) va sir dung khung
TPACK dé danh gia cac khoa hoc, phién 1am viéc, va chuong trinh dao tao sinh vién su
pham str dung cdng nghé trong thuc té 16p hoc.

Viéc dao tao sinh vién vé tng dung cdng nghé thong tin trong day hoc Toan di dugc
tién hanh tai Truong Pai hoc Su pham Thanh phd H6 Chi Minh (Viét Nam) tir hon mudi
nam nay. Tuy nhién, van chua c6 mot nghién ciu nao xem xét viéc dao tao sinh vién su
pham Toén tai Truong tir goc do cua khung TPACK. Bai viét ndy, s& xem xét sinh vién
Khoa Toan — Tin hoc caa Truong da dugc chuan bi nhimg gi va nhu thé nao dé dua cong
nghé vao 16p hoc trong su d6i chiéu véi khung TPACK, va mong mudn tir cac danh gia s&
dua ra nhimg dé xuit cai tién dao tao nham dap tng tét hon yéu cau cung cip ngudn nhan
luc phuc vu cho viéc trién khai thuc hién chuong trinh gido duc phd théng méi.

1.2. Khung Ii thuyét

Dua trén khai niém Kién thic ndi dung su pham (Pedagogical Content Knowledge —
PCK) duoc Shulman (1986) dé xuat nhu mot sy giao hoa giira hai mang: Kién thuc su
pham (Pedagogical Knowledge — PK) va Kién thuc noi dung (Content Knowledge — CK),
Mishra va Koehler (2006), di bd sung thém mang Kién thicc cong nghé (Technological
Knowledge — TK) dé tao nén mot khung i thuyét vé kién thac cua gido vién can cho viéc
tich hop céng nghé trong day hoc. Bai viét ndy tam dich va dung théng nhat khung Ii
thuyét nay 1a Kién thtrc noi dung su pham vé cdng nghé (viét tit 1a TPACK).

Kién thire ndi dung
swr pham vé& cbng nghé

(TPACK)

Kién thirc L Kién thirc
sw pham Kién thire ndi dung
cbng nghé cong nghé cong nghé

(TPK) (TCK)

Kién thire
ngi dung
(CK)

Kién thire
su pham
(PK)

Kién thirc ndi dung
s pham

(PCK)
Béi canh

Hinh 1. Khung TPACK va cac mang kién thizc (Koehler & Mishra, 2009)
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Khung TPACK duoc kién tao dwa trén niém tin viéc day hoc cua gido vién la mot
tién trinh nhan thac phirc tap doi hoi su hién dién cua nhiéu kién thirc. Khac vai viéc xem
cdng nghé nhu 1a modt phuong tién dé hd trg cho viéc day hoc, trong khung |i thuyét nay,
ba mang kién thirc: ndi dung, su pham, cdng nghé dugce dit ngang hang nhau va co thé
giao thoa voi nhau. Su giao thoa giira hai trong ba mang kién thirc tao nén nhitng mang
kién thuc khac: Kién thirc ndi dung su pham (Pedagogical Content Knowledge — PCK),
Kién thirc sw pham cong nghé (Technological Pedagogical Knowledge — TPK), Kién thirc
noi dung cong nghé (Technological Content Knowledge — TCK) va su giao thoa cua ca ba
mang kién thac s& tao nén Kién thirc ndi dung su pham vé céng nghé (Technological
Pedagogical Content Knowledge — TPCK/TPACK?) (Hinh 1).

Khung TPACK duoc xem nhu mot lang kinh phan tich déi voi viéc nghién ctu phat
trién chuong trinh dao tao gido vién va phat trién nghé nghiép lién quan dén céng nghé
(Mishra & Koehler, 2006). Theo Abbitt (2011), khung TPACK c6 thé dung nhu mot md
hinh kién thirc ma gi4o vién can, ciing nhu 13 mot mé hinh dao tao, dé tich hop cong nghé
trong day hoc. Dong thoi, khung TPACK dong vai trd nhu mot lang kinh dé quan sat anh
huong caa nhitng kinh nghiém ma sinh vién su pham nhan duoc ddi voi kién thire va tién
trinh nhan thuc, ciing nhu dé danh gia dau ra cua viéc thuc hanh giang day mot cach hiéu
qua véi nhiéu doi méi. Bong y véi v kién nay, Chai va cong su (2011) danh gia khung
TPACK c6 thé duoc st dung cho viéc thiét ké khoa hoc va danh gia cac chuan bi cua sinh
vién su pham dé tich hop cong nghé vao day hoc. Do d6, nghién ciru nay chon khung
TPACK nhu li thuyét tham chiéu vi nhiing ¥ nghia cua né ddi voi cac nghién cau vé
chuong trinh dao tao gido vién tich hop cdng nghé trong day hoc duoc chi ra ¢ trén.

1.3. Céc nghién crru lién quan

Nghién ctu tong quan cua Yigit (2014) cho thay, sé luong cac nghién ctu vé viéc
phét trién cac thanh phan cia khung TPACK cho sinh vién su pham Toan va cach thirc dé
do ludng su phat trién d6 van con it va do dé, tac gia dé nghi can cd thém nhitng nghién
ctru vé hudng nay. Di voi viéc thiét ké cac khoa hoc, Mishra va Koehler (2006) dé ra y
tuong hoc tap cong nghé qua thiét ké (learning technology by design) véi viéc yéu cau sinh
vién thiét ké mot méi truong hoc tap dua trén nhitng thong tin dugc phan tich va lay tir bdi
canh 16p hoc thyc té. Cac nghién ciru tong quan cua Chai va cong su (2013), Yigit (2014)
sau d6 ciing ghi nhan su phd bién va khang dinh day 1a chién luoc chinh dé phat trién
TPACK cho sinh vién su pham toan.

Koh va Divaharan (2011) xay dung Md hinh TPACK — Phét trién Day hoc (TPACK-
Developing Instructional Model) dé d30 tao gido vién véi ba budc: (1) Gia ting su chap
nhan st dung céng nghé (TPK); (2) Thanh thuc cdng nghé (TK) va nghién ctru vi du day
hoc (TPK, TCK); (3) Thiét ké bai day c6 tich hop céng nghé théng tin cho mét chu dé hoc

! Trong nhiéu bai viét, TPACK c6 thé dung dé chi cho khung li thuyét, nhung ciing c6 lac dugc ding dé dién
dat cho mang kién thac cua gido vién.
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tap cu thé (TPACK). Ciing dua trén y tuong hoc tap qua thiét ké, Lee va Kim (2017) dé
Xuit mo hinh dao tao gido vién theo hudng ting cudng nhitng bai day iy hoc sinh 1am
trung tam khi tich hop cdng nghé véi ba budc: (1) Hiéu TPACK: (2) Trai nghiém TPACK;
(3) Thuc hanh TPACK.

Cau hoi dugc quan thm trong bai viét nay 13, chuong trinh ddo tao sinh vién su pham
tai Khoa Toan — Tin hoc Trudong Pai hoc Su pham Thanh phé H5 Chi Minh ¢ nhiing
diém twong ddng, khac biét nao khi di chiéu ciing hai mé hinh néi trén.

2.  Phwong phap nghién ciru

Nghién ctru nay duoc thyc hién theo céach tiép can dinh tinh véi viéc danh gia theo
khung TPACK chuong trinh dao tao sinh vién Su pham Toan tai Khoa Toan — Tin hoc,
Truong Pai hoc Su pham Thanh phé H6 Chi Minh théng qua phan tich nhiéu tai liéu khac
nhau. Viéc phan tich s& bat dau tir Bé cuong Chuong trinh dio tao Cir nhan Su pham Toan
hoc Khoa 44, tir 6, xem xét cac muc tiéu dao tao, chuan dau ra va xac dinh cac hoc phan
¢6 lién quan dén cac mang kién thirc TPACK. Tiép do, dé cuong chi tiét cac hoc phan nay
va bai giang trén 16p cua giang vién phu trach hoc phan s& dugc xem xét chi tiét hon vé
muc tiéu, noi dung, phuong phap, cach thirc danh gia dua trén khung TPACK.

Ngoai ra, theo Abbitt (2011), mot trong cac cach kha di c6 thé danh gia cac mang
kién thtrc trong khung TPACK 1a xem xét cac san pham do sinh vién su pham tao ra trong
qua trinh thiét ké va lap ké hoach day hoc. Do thé, nghién ciru nay ciing s& xem xét cac ké
hoach bai day ¢6 &ng dung céng nghé thdng tin ma sinh vién thiét ké trong qué trinh hoc
tap cac hoc phan. Céc san pham nay ciing 1a minh ching dé danh gia hiéu qua caa chién
luge dao tao gido vién tai Khoa. Cu thé, nghién ctru da thu thap bai thi cudi hoc phan caa
36 sinh vién trong dot hoc thang 4, 5 nam 2021. Trong bai thi nay, cic sinh vién s& lam
viéc theo nhoém dé soan mot ké hoach bai day cé ung dung cdng nghé théng tin cho mot
noi dung toén cu thé ¢ trudng trung hoc theo Chuong trinh Giéo duc phd théng mén Toan
2018. Sau d6, mdi sinh vién s& dam trach viéc day mot phan trong ké hoach bai day dé. Dit
liéu dugc phan tich bao gom file ké hoach bai day caa 8 nhom va cac doan phim quay phan
day cua ting sinh vién. Mat khac, do thoi gian thi dién ra trong thoi gian thanh phé bi
phong toa do dich Covid 19 nén sinh vién khong c6 co hdi dén truong dé thyc hién bai day
trong cac 16p hoc. Do d6, cac bai giang déu soan theo hinh thuc truc tuyén.

Cac phan tich vé qua trinh dao tao gido vién nay s& duoc dit trong su ddi chiéu voi
cac chién lugc dao tao gido vién da duoc néu trong muc 1.3 dé tim ra cac diém twong dong
va khac biét.

3. Két qua va thao luan
3.1. Phdn tich Chwong trinh dao tao Cir nhin Sw pham Toan hec

Chuong trinh dao tao Ctr nhan Su pham Toan hoc xac dinh chuan dau ra gdm 2 pham
chat (Pham chét chinh tri va trach nhiém cong dan; Pham chit dao dirc va tac phong nghé
nghiép), 5 nang lyc chung (Nang luc tu hoc; Nang luc giao tiép; Nang luc tu duy phan bién,
sang tao va giai quyét vin dé; Niang luc hop tac; Nang luc ngoai ngit va cong nghé thdng
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tin), 3 nang luc chuyén moén (Nang luc tu duy toan hoc; Ning luc hiéu va van dung kién thac
toan so cap; Ning luc nghién ctu khoa hoc) va 4 nang luc nghé nghiép (Nang luc hiéu nguoi
hoc; Ning luc phét trién chuong trinh; nghién cru, thiét ké va thuc hanh hoat dong day hoc;
Ning luc hiéu méi trudng gido duc va xay dung méi truong gido duc; Nang lyc danh gid).
Trong d6, yéu t6 cong nghé thong tin c6 thé xuat hién trong biéu hién cia Nang luc ngoai
ngit va cong nghé thdng tin — “C6 kién thirc va ki nang tin hoc dat trinh d6 A” va Nang luc
phét trién chuwong trinh; nghién cau, thiét ké va thuc hanh hoat dong day hoc — “C6 kha ning
str dung cac phuong tién, thiét bi day hoc mét cach hiéu qua, séng tao.”

Vé noi dung dao tao, khung chuong trinh dao tao gém cd 135 tin chi bao gom céac
hoc phan bét budc va hoc phan tu chon dugc nhém lai nhu trong Bang 1. bdi chiéu véi
khung TPACK, kién thic noi dung (CK) chiém ti 16 16n nhat (gan mot nira sé tin chi), tiép
dén 1a kién thire noi dung su pham (PCK) chiém khoang mét phan tu.

Bdang 1. Poi chiéu khung chirong trinh dao tao
Cur nhdn Su pham Toan hoc vai khung TPACK

Nhom hoc phan Sétinchi  Khung TPACK
Hoc phan chung 27
Hoc phan chuyén mén Co's6 nganh 11 CK
i Chuyén nganh 53 CK
Co sd chung 9 PK
Hoc phan nghé nghiép  Nghé nghiép chuyén nganh 19 PCK
Thuc hanh nghé nghiép 10 PCK
Khoa luan, tiéu luan nghién ctru hoic hoc phan thay the 6 CK/PCK

Xem xét chi tiét hon mé ta noi dung trong cac hoc phan, c¢é hai hoc phan Ia c6 lién
quan dén cdng nghé thdng tin. Thir nhat, d6 1a hoc phan Tin hoc cin ban (3 tin chi), thudc
nhém Hoc phan chung, véi ndi dung duoc xem nhu cung cap kién thire cong nghé (TK):

- Gilp sinh vién c6 cac kién thirc co ban vé may tinh (personal computer — PC) va Internet,

biét sir dung va khai thac tai nguyén thdng tin trén may tinh phuc vu cho hoc tap va nghién

cuu.

- Gilp sinh vién c6 kha ning sir dung mot cach co ban cac cong cu phan mém vin phong

trong hoc tap va nghién ctu, cu thé 1 soan thao vin ban (nhu MS Word), bang tinh dién tir

(nhu MS Excel), va thiét ké trinh chiéu (nhu MS PowerPoint).

Thir hai, hoc phan Ung dung céng nghé thdng tin trong day hoc (2 tin chi), thuoc
nhém hoc phan nghé nghiép chuyén nganh, cung cip kién thirc noi dung su pham vé cong
nghé (TPACK) véi ndi dung dugc mo ta nhu sau:

Hoc phan cung cép cac I luan vé viéc day hoc Toan trong méi truong tin hoc, cach thic st

dung mét sb phan mém day hoc théng dung va tich hop ching vao viéc thiét ké cac tinh

hudng day hoc dién hinh ma sinh vién da hoc trong hoc phan Li luan day hoc dai cuwong. Dic
biét, cac phan mém day hoc s& duoc khai thac & céc khia canh: thuc nghiém s, thuc nghiém
hinh hoc va minh hoa.
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Phan tiép theo cua bai viét s& xem xét chi tiét hon hoc phan thir hai qua D& cuong chi
tiét cua hoc phan.
3.2. Phén tich Pé cwong chi tiét hoc phan Ung dung cong nghé thdng tin trong day
heoc Toan

Muc tiéu, ndi dung chi tiét caa hoc phan Ung dung cong nghé thdng tin trong day
hoc Toan duoc trinh bay va di chiéu voi khung TPACK trong Bang 2 va Bang 3.

Bdang 2. Poi chiéu muc tiéu hoc phan Ung dung cong nghé thong tin
trong day hoc Toan vai khung TPACK

Muc tiéu Khung TPACK
Pham chat
Tich cuc thuc hién chu truong ting cuong Ung dung céac thanh tuu cong TPK
nghé thong tin hi¢n dai trong day hoc ciia Bo Giao duc va Pao tao
Say mé, ndng dong khai thac cac thanh tuu cong ngh¢ mai trong day hoc TPK
Co tac phong su pham tu tin, ding muc khi day hoc véi cac phuong tién TPK
cong ngh¢ thong tin
Nang luc
Tu kham pha céc cach thirc va khai thac hiéu qua cac phan mém, mg dung TPK
web, (mg dung trén céac thiét bi di dong trong day hoc
Khai thac va phat hién cac tin hiéu phi ngon ngir trén 16p hoc PK
Phan tich va danh gia cac murc d6 ung dung cong nghé thong tin trong 16p hoc TPK
Str dung hop li va chinh xéac kién thirc toan dé tao ra cac doi tugng toan hoc TCK
trong phin mém toan hoc dong
Khai thac khia canh minh hoa va thuc nghiém ctia phan mém toan hoc dong TPACK

trong day hoc mot tri thirc toan
Bdang 3. Poi chiéu ngi dung hoc phan Ung dung cong nghé thong tin
trong day hoc Toan vai khung TPACK

Noi dung Khung TPACK
Chwong 1. Khai thdc cdc veng dung cong nghé théng tin trong day hoc Toan
1.1. Khai thac cac phan mém vin phong trong day hoc Toan TCK/TPK
1.2. Khai thac cac trng dung web trong day hoc Toédn TCK/TPK
1.3. Khai thac cac g dung di dong trong day hoc Toan TCK/TPK
Chuwong 2. Phan mém todn hoc dpng GeoGebra
2.1. Gidi thi¢u tong quan vé phan mém TK
2.2. Céc tinh ning ctia phin mém TK/TCK
2.3. San pham chia sé cua cong dong ngudi st dung GeoGebra TK/TCK
Chuwong 3. Day hoc trong méi truong cong nghé thong tin
3.1. Khdi niém vé "mai trudng" trong day hoc Toan TPK
3.2. Sy bién ddi ciia tri thirc toan trong mdi trurong cong nghé thong tin TCK
3.3. Khai thac ph?m mém toan hoc dong: minh hoa va thyc nghi€ém TPK
3.4. M6t so tinh huong day hoc trong moi truong cong nghé thdng tin TPACK

Dbi vai hoc phan ndy, viéc danh gia qua trinh duoc thyc hién qua cac hoat dong trén
I6p voi cac phan thao luan, dong gop ¥ kién trong gio hoc; phan thi két thic hoc phan duoc
quy dinh Ia hinh thic viét (tiéu luan) hodc van dap. Do d6, phan tiép theo cua nghién ciru
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s& xem xét nhirng hoat dong dugc néu ra trong bai giang cua giang vién phu trach hoc phan
va bai thi cudi hoc phan cua sinh vién.
3.3. Phan tich bai gigng cia gidng vién phu trach hec phan Ung dung cong nghé
thong tin trong day hec Toan

Hién nay, do hoc phan nay van chua c6 gido trinh chinh thitrc nén nhitng gi sinh vién
duoc tiép can trong hoc phan s& chi duoc 1am rd thong qua bai giang trén lép cua giang
vién phu trach hoc phan. Do cac phan trinh bay vé Ii thuyét trong bai giang bam theo cac
noi dung duoc trinh bay trong Bang 3 nén phan nay chi tap trung vao cac vi du duoc giang
vién néu ra trén 16p (Bang 4) va nhiém vu hoc tap (cau hoi, yéu cau thao luan/bao céo, bai
thuc hanh) ma sinh vién dugc giao trén 16p va ¢ nha (Bang 5).

Bdng 4. Poi chiéu céc vi du diwroc gidng vién néu ra trén Iép
trong hoc phan Ung dung cong nghé thdng tin trong day hoc toan véi khung TPACK

Vi du (VD) Khung TPACK
Chwong 1. Khai thdc cdc veng dung cong nghé théong tin trong day hoc toan
VDI1.1. Str dung OpenOffice hoac MS Excel dé nhap biéu thirc dai so; sao TCK

chép cong thire (dang biéu dat dai s6 ciia ham sd) vao cac 6 bén dudi hodc

bén phai; khai thac mot ham s6 tir bang gié tri (dang biéu dat dang bang cua

ham sd), ching han MAX, MIN, SQRT...; v& do thj ham s (dang biéu dat

dd hoa cua ham s)

VD1.2. Str dung MS Excel dé day hoc nhan dang cap so cong TPACK
VD1.3. Stir dung cac tng dung Google trong day hoc: Google Forms dé tao TPK
cau hoi, thu thap thdng tin théng ké, Google Groups dé t6 chuc hoat dong

nhém truc tuyén, Google Sites dé cung cip tai nguyén hoc tap, Google

Classroom dé tao 16p hoc a0

VD1.4. Str dung trang web WolframAlpha dé phuc vu cho cac tinh toan TCK
toan hoc
VDL1.5. Str dung tng dung Photomath trén dién thoai di dong thong minh dé TCK
giai toan
VDL1.6. Str dung tng dung GeoGebra 3D Calculator trén dién thoai di dong TCK

thong minh dé biéu dién truc quan cac khi hinh hinh hoc khéng gian bang
cobng nghé thyc té ting cuong (AR)
Chuwong 2. Phan mém todn hoc dpng GeoGebra

VD2.1. V& hinh vudng theo nhiéu cach khac nhau TCK
VD2.1. Tham khao bién ban cach dung hinh TK
VD2.3. Tuy bién thanh cong cu (tao/xoa nut cong cu ve) TK
Chuwong 3. Day hoc trong moi truong cong nghé thong tin

VD3.1. Rang budc trén GeoGebra dbi véi d6i tuong diém trén duong tron TCK
VD3.2. Phan biét vai tro minh hoa va thuyc nghiém khi day hoc tinh chat o6 TPACK

thi ham sé y=ax? v6i GeoGebra
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Bdng 5. Poi chiéu cac nhiém vy hoc tdp
trong hoc phan Ung dung cong nghé thdng tin trong day hoc toan véi khung TPACK
Nhiém vu hec tap (NV) Khung TPACK
Chuwong 1. Khai thdc cdc ing dung cong nghé thong tin trong day hoc Toan

NVI1.1. Cac phan mém vin phong co thé dugc st dung nhu thé nio trong TPK
day hoc Toan? [Sinh vién tra 101 cau hoi trén Google Classroom]

NV1.2. Sir dung phan mém trinh chiéu dé huéng dan hoc sinh cach vé anh TPACK
ciia mot diém qua phép quay tam O goc 120°

NV1.3. Nghién cuiru c&c cong cu todn cua WolframAlpha TCK

Chuwong 2. Phan mém todn hoc dgpng GeoGebra

NV2.1. V& cac ddi tuong hinh hoc trong hinh hoc phang (hinh vuéng, tam TCK
gidc vudng can, tam giac déu, dudng tron noi/ngoai/bang tiép, duong thang

Euler, duong tron Euler, quy tich)

NV2.2. V& cac ddi tuong hinh hoc trong hinh hoc khéng gian (tir dién, hinh TCK

chop tir giac voi cac dic diém khac nhau, ling tru tam giac, hinh hop chit

nhét, quy tich)

NV2.3. V& d6 thi ham sd, tim nghiém (gan dung) cta phuong trinh, ho TCK
dudng cong
NV2.4. Tim diém cyc tri ciia ham s6, diém u6n cua d6 thi ham sd, biéu dién TCK

tong Darboux, tinh tich phan

NV2.5. V& biéu d6 hinh cot, biéu d6 tan suat ghép 16p TCK
NV2.6. Tinh x4c sudt clia bién ngdu nhién tuan theo phan phdi nhj thic TCK
NV2.7. Tao niit cong cu méi cho phép vé dudng tron ndi tiép, dudng thang TCK

Euler, tiép tuyén ciia mot dudng tron

Chwong 3. Day hoc trong moi truong cong nghé thong tin

NV3.1. Bong vai hoc sinh giai va sau d6 dong vai gido vién phan tich 2 bai TPACK
toan lién quan dén ham s6 va xéac suat cta bién cb ngau nhién
NV3.2. Thiét ké (theo nhom) mét tinh huéng day hoc noi dung toan cu thé TPACK

theo hudng khai thac tiém ning thuc nghiém cua GeoGebra

3.4.  Phan tich bai thi cusi hec phan ciia sinh vién
Bang 6 ddi chiéu cac dir liéu bai thi cia 8 nhém sinh vién Khoé 44 trong hoc phan “Ung
dung cdng nghé¢ thong tin trong day hoc Toan” cung véi khung TPACK.
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Bdng 6. Doi chiéu ké hoach bai day ciia cac nhom sinh vién véi khung TPACK

Nhém Tén Hoat CK PK K TPACK
bii day dong
Phuon o - : - M ft PowerPont, M1 ft Word.
wong 1 | Tiép tuyén Vién dip/Suy dién erosoft PowerPort, Microsoft Word, TPACK
trinh tiep Microsoft Teams, Google Meets, GeoGebra
Al tu}“'én t:u 5 He 6 goc tiép tuyén Da}'_ "h(_)C kha.m Ehé,-“j[‘hl_ﬁc M%cmsoﬁ PowerPoint, Microsoft Word, TPACK
mdét diém nghiém-Li thuyét Microsoft Teams, Google Meets, GeoGebra
thuée 46 s - ) . Microsoft PowerPoint, Google Meets,
thi ham sé 3 Phuong trinh tiép tuyén Trd chot Kahoot TPK
Ham s6 bic Ham s6 va 8 thi ham s Vin dap (Nhic lai)
hai, 44 thi 1 y=ax? Microzoft PowerPoint, Google Meets TPK
ham s6 bic Ham s6 bdc hai Thuyét trinh/Suy dién
hai va ung U - . - Mi Tt P rPoint, Google Meets
£ | 2 | D thi ham 6 bac hai Vién dip ierosoit PowerPoint, Google Meets. TPACK
dung GeoGebra (trén di déng)
A2 2o - . - Wi ft P 1Point, Google Meets
3 | DB thi ham 56 bic hai Vin dap ierosoit PowerPont, Google Meets. TPACK
GeoGebra (trén di dong)
Ham 6 bic hai va d6 thi TPK
4 P ) Luyén td; Google Meets, Photos, GeoGebra
ham s6 bac hai yentap g ) TPACK
- . Mi 1t P 1P o1
5 | Ham s bac hai Day hoc mé hinh hoa icrosolt PowerPoint, TPK
Google Meets
Hamsémi | 1 : . ] .
Coanog- . Day hoc bang mé hinh hoatodn | Microsoft PowerPoint, Microsoft Forms,
va do thi 2 | Ham s6 mi TPK
3 hoc Google Meets
A3 p
- - Day hoc kham pha/Thue nghiém |+ Microsoft PowerPoint, GeoGebr:
5 D6 thi ham s6 mii a} S P e nghié . t 2 TPACK
6 —Li thuyét Microsoft Forms, Google Meets
I—E.nhchop 1 chép cut déu Da}t "h(_)C toan qua hoat déng trai | Microzoft PowerPoint, GeoGebra, Google TPACK
cut déu va nghiém Meets
thé tich 5 chép cut déu DZ_I}'- flr_:c toan qua hoat ddng trai | Microsoft PowerPoint, GeoGebra, Google TPACK
nghiém Meets
Ad 3 Hinh chép cut déu Day hoc mé hinh hoé toan hoc Microsoft PowerPoint, Google Meets TPK
4 Thé tich hinh chép cut ti Day hoc giii quyét vin dé/Bai Microsoft PowerPoint, TPK
giac déu toin — Pinh li GeoGebra, Google Meets
Thé tich hinh chép cut i Thuyét trinh . )
5 _'c 1; op e }1) . Microsoft PowerPoint, Google Meets TPE
gric déu Tro chot
1 Gad1 han hitu han cia ham Day hoc toan qua hoat déng trai Microsoft PowerPomt, GeoGebra, Google TPACK
36 tai mét diém nghiém Forms, Google Meets
5 Cac dinh li v& gi161 han hitu Day hoc gidi quyét vin d&Ba Microsoft PowerPont, Photos, Google TPK
han cia ham s6 tai mét diém | toin-Binh 1i Meets
Bl Gjlu‘l }}an . 3 G:lm_ha.r{ hu'u han cia ham Luyén tip Microsoft PowerPoint. Photos, Google TPACK
cua ham sé 56 tai mot diem Meets
4 Gidi han mét bén cia ham Day hoc toan qua hoat déng trai Microsoft PowerPoint, GeoGebra, Google TPACK
56 nghiém Meets
5 G:lG‘l han mét bén cia ham Luyen tip Microsoft PowerPoint, Photos, Google TPK
s6 Meets
1 Nguyén ham Vin dap LaTeX. Google Forms, Google Meets TPK
3 Tich phan Vién dap t:llTe}L Gooéle Forr]:;, GeoGebra, Google TPK
B2 Tich phan assroom, Google Meets
3 | Tichphan Thuyét trinh/Suy dién LaTeX. Google Classroom, Google Meets TPK
4 | Tich phin Luyén tip LaTeX, Photos, Google Meets TPK
1
Hé thie 3 Day hoc kham pha/Thue nghiém- © Microsoft PowerPoint,
B3 lwgng trong 3 Pnh li sin Li thuyét Microsoft Word, GeoGebra, Google Forms, ;| TPACK
tam gidc i Day hoc mé hinh hoa todn hoc Google Meets
- I - . Mi ft P rPoint, GeoGebra, Googl
1 | Ham sémi Giai bai tip (Nhic lai) icrosolt Powerboint, GeoGebra, Google | rox
Meets
Tinh chat ) 2 Tinh chét cia ham sé mi Day hoc kham pha Microsoft PowerPoint, GeoGebra, Google TPACK
cia ham =6 Meets
By  IOVAEAM L chdt cua ham s6 logarit | Day hoc kham pha Microsoft PowerPoint, GeoGebra, Google |,
s0 logant = Meets
théng qua 4 | Ham sé mii, ham s6 logarit Luyén tip Microsoft PowerPoint, Google Meets TPK
d6 thi . ) ) ) Mi ft PowerPoint, GeoGebra, Googl
5 | Ham s6 mi, ham s6 logarit | Vién dép icrosolt PowerPoint, GeoGebra, Google | p \ o
Meets
6 | Ham =6 mii, ham s6 logarit | Thuyét trinh Microzoft PowerPoint, Google Meets TPK
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3.5. Thdo lugn va kién nghi

Nhin mét cach tong quan vé chuong trinh, kién thirc noi dung su pham vé cdng nghé
(TPACK) duoc dao tao tap trung vao mot hoc phan Ung dung cong nghé théng tin trong
day hoc Toan. B4 cuc theo dang “tap trung” nay twong tu nhu chuong trinh dao tao giéo
vién cia mot sé nudce. Tuy nhién, mot bé cuc khac, theo kiéu “phan tan” ma & d6 TPACK
(duoc nhin nhan tir quan diém tich hop) s& duoc hién dién trong nhiéu hoc phan, cé thé
duoc can nhic. Diéu ndy s& gia tang su chap nhan st dung cong nghé (nhu budc 1 trong
md hinh cua Koh va Divaharan (2011)). Hoic gia du, chiing ta c6 thé xem xét mot md hinh
dao tao gi4o vién theo kiéu hdn hop giira hai bd cuc nay.

Xét riéng trong hoc phan Ung dung cong nghé théng tin trong day hoc, san pham bai
thi cudi hoc phan cho thay sy hién dién cua kién thirc TPACK ¢ sinh vién. Hinh thic danh
gia qua ké hoach bai day va tap giang nay phu hop véi y tuéng hoc tap céng nghé qua thiét
ké do Mishra va Koehler (2006) khoi xuéng va sau d6 nhan duoc sy ddng tinh cua nhiéu
nha nghién ctru khac nhu Chai va cong su (2013), Yigit (2014), Durak (2019). Bén canh
d6, khi xem xét kién thirc su pham (PK) trong cac ké hoach bai day, c6 thé thay sinh vién
da khai thac dugc cac phuong phap day hoc iy ngudi hoc lam trung tdim (nhu day hoc
kham phéa, day hoc bang mé hinh hoa toan hoc, day hoc giai quyét van dé) da duoc hoc
trong cac nhoém hoc phan nghé nghiép trudc do. Bidu ndy phu hop véi nghién cau thuc
nghiém caa Chai va cong su (2010), khi khao sat méi quan hé cua TK, PK, CK ddi voi
TPACK, di chi ra PK 1a yéu t6 c6 anh huong 16n nhat dé hinh thanh TPACK. Nhu vay,
viéc cung cap va tao diéu kién cho sinh vién st dung hiéu qua cac phuong phap day hoc
ldy ngudi hoc 1am trung tam c6 thé 1a cau tra 16i cho cau hoi cua Lee va Kim (2017) lién
quan dén cach thic tang cuong hiéu biét cua sinh vién su pham vé viéc ung dung cong
nghé théng tin trong day hoc lay hoc sinh 1am trung tam. Mot nhan xét khac, giang vién
néu ra trén 16p nhiéu vi du (xem Bang 4) va yéu cau nhiéu nhiém vu hoc tap (xem Bang 5)
lién quan dén TCK. Piéu nay dép img mong doi cua sinh vién va ciing 13 budc quan trong
dé dua cong nghé thong tin vao day hoc phé théng. Tuy nhién, nén bd sung thém mot sé vi
du khéc vé TPK dé can ddi hon cac mang kién thirc trong khung TPACK. Diéu nay c6 thé
duoc dap ung thdng qua bién soan b sung gido trinh ma mén hoc van dang thiéu.

Déi chiéu véi cac mo hinh dao tao gido vién vé TPACK cua Koh va Divaharan
(2011), viéc dao tao sinh vién su pham hién hanh tai Khoa Toan — Tin hoc thé hién tuong
dbi day du ba budc trong moé hinh nay. Ddi chiéu vi md hinh cua Lee va Kim (2017),
buéc 1 (Hiéu TPACK) khong duoc dé cap dén. O day, sinh vién khong duoc cung cap cac
hiéu biét vé TPACK do tir dau, chuong trinh dao tao khong duoc xay dung dya trén khung
TPACK. Piéu nay dat ra vin dé sinh vién khong dinh hudng duoc tong thé kién thirc can
cho viéc dua cong nghé thong tin vao l6p hoc. Mat khac, trong budc 3 (Thuc hanh
TPACK), sinh vién khéng nhan duoc phan hoi tir phia giang vién do ké hoach bai day ma
sinh vién thuc hién 1a san pham thi cudi hoc phan. Biéu nay c6 thé giam hiéu qua cua viéc
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chinh stra bai day. Do d6, mot d& nghi ¢ day 1a can ting thém thoi lwong cua hoc phan
“Ung dung cdng nghé théng tin trong day hoc Toan” (c6 thé Iy 1 tin chi tir hoc phan “Tin
hoc co ban”). Ngoai ra, hién nay sinh vién chi méi ding ¢ viéc tap giang dua trén ké hoach
bai day c6 &ng dung cdng nghé thong tin; khi thuc tap tai cac truong phd théng, sinh vién
chi day trong méi truong phan-bang truyén théng, khong sir dung cac phuong tién, phan
mém cong nghé thong tin. Nhu vy, cong doan “Trién khai bai day dua trén TPACK”
khéng duoc dién ra trong bdi canh thuc cua 16p hoc. BE nghi thir hai c6 thé xem xét 1a can
tang cuong thém viéc thuc tap day hoc vai cong nghé thong tin khi truong thuc tap c6 du
diéu kién.
4.  Kétluan

Trong nghién cuu nay, khung TPACK t6 ra la mét cong cu nghién cuu phu hop va
hiéu qua khi danh gia viéc dao tao giao vién urng dung céng nghé thdng tin trong day hoc
Toan. Viéc phan tich chuong trinh ddo tao, cac hoc phan, bai giang, san pham hoc tap theo
cac mang kién thie TPACK va d6i chiéu ching véi cac mé hinh dao tao TPACK duoc
phat trién tir khung |i thuyét nay da cho phép chi ra nhitng diém khac biét ma sé 1a co s¢ dé
dé xuét nhitng diéu chinh, cai tién phuc vu cho viéc phét trién chuong trinh cir nhan su
pham Toan dap tng tét hon su gia ting cua yéu to céng nghé thong tin trong Chuong trinh
Gi4o duc phd théng mon Toan 2018.

< Tuyén bé vé quyén lgi: TAc gid xac nhan hoan toan khéng c6 xung dét vé quyén loi.
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ABSTRACT

Information technology achievements are interfering more and more deeply in education,
especially in mathematics education. It poses challenges to the training of students to bring
information technology into the math classrooms at teacher training schools from both curricula
and a teaching perspective. In that context, the article is an evaluation study on preparing students
to apply information technology in teaching mathematics at the Department of Mathematics and
Information Technology in the Ho Chi Minh City University of Education. It bases on the
Technological Pedagogical Content Knowledge (TPACK) framework and compares the training
with models developed from this theoretical framework. The research uses the qualitative approach
to analyze the outline of the Bachelor of Teaching Mathematics Program, the course outlines, the
lectures, the student's products. The findings show some similarities of the training with the
pedagogical recommendations of researchers and point out the differences that were used to
propose measures to improve the quality of the program in line with requirements of the 2018
General Education Curriculum in Mathematics.

Keywords: pre-service teacher; undergraduate program; teacher education; TPACK

212



