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1. MO PAU

Khoi ngudn tir My, Gido duc STEM duogc quan tim nghién ctru & khép cac qudc gia
trén thé gidi trong nhiéu nam qua (Tytler, 2007). Gido duc STEM tao ra sy hiéu biét vé
STEM, thu hut sy hirng tht va tham gia tich cuc cua ngudi hoc vao viéce tim toi nghién cuu,
thuc déy su phat trién nguén nhan lyc trong linh vyc STEM (khoa hoc, cong ngh¢ k¥ thuat
va toan hoc) (Honey, Pearson & Schweingruber, 2014). Trén thé gidi, d c6 nhidu tac gia
tham gia nghién ciru vé giao duc STEM, véi cac hudng nghién ctru khac nhau, c6 thé ké
dén nhu hudng nghién ctru tim hiéu vé ban chit ciia STEM, vai trd ciia STEM trong lich str
phat trién khoa hoc cong nghé cua loai ngudi, nhitng nhan thie vé gido duc STEM, chinh
sach d6i voi gidao duc STEM,... (Lantz, 2009; Brown et al., 2011; Morrison, 2009;
Roberts, 2012). Ngoai ra con ké dén huéng nghién ciru khac nhur tich hop giao duc STEM,
day la mot hudéng nghién ctru kha co ban vé gido duc STEM dugc rat nhiéu nha khoa hoc,
t6 chirc gido duc quan tam, tiéu biéu 13 cong trinh cua Honey va cs (Honey, Pearson &
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Schweingruber, 2014). Nhu vdy, trén thé gii da c6 nhiéu cong trinh nghién ciru vé gido
duc STEM, véi cac huéng nghién ciru da dang phong phi, didu nay cé tac dung thuc day
gido duc STEM, thiic day su phat trién ngudn nhan lyc trong linh vuc STEM, ...

O Viét Nam, nghién ctru vé gido duc STEM ciing dugc cac nha nghién ciru trong nudc
quan tim. Cac nghién ctru vé linh vyc nay hién nay tip trung theo hudéng nghién day hoc
cac mon thude linh vuc khoa hoc, méon Cong ngh¢ theo dinh hudng gido duc STEM
(Quang, 2017; Nam, 2017; Hoang, 2018), hay theo hudéng nghién ctru xay dung cac chu
dé tich hop trong cic mén khoa hoc ty nhién, tich hop cong nghé trong day hoc cic mén
khoa hoc (Bién, 2015; Trinh et al., 2018). Cac nghién ctru trén di gop phan thuc diy
gido duc STEM ¢ Viét Nam. Ngoai ra Gido duc STEM ciing nhan dugc sy quan tdm cua
cac cap, cac nganh, cac co sd gido duc trong viée td chuc trién khai cac hoat dong lién
quan dén gido duc STEM. Chuong trinh gido duc phd théng 2018, d3 dua ra nhitng dinh
hudng gido duc STEM: “...Cung voi Toan hoc, Khoa hoc tu nhién va Tin hoc, mén hoc Cong
nghé gop phan thuc ddy gido duc STEM, mét trong nhitng xu hwéng gido duc dang duwoc coi
trong ¢ nhiéu quoc gia trén thé giGi va dwoc quan tém thich ding trong doi mdi gido duc pho
thong lan nay cua Viét Nam...” [1, 2]. Dé thyc hién tot duge dinh hudng néu trén, phai tién
hanh déng bo nhiéu giai phap khac nhau v6i sy tham gia ctia nhiéu gido vién & cac cip hoc
khac nhau, trong d6 doi ngii gido vién phd thong c6 vai trd quan trong [8, 10]. Mot trong
nhitng nhiém vy cta Trudng Pai hoc Thi d6 Ha Noi 1a dao tao doi ngil gido vién phd thong.
Dé sinh vién (SV) su pham c6 thé to chirc tot cac hoat dong STEM sau khi ra truong thi
trong qua trinh do tao, sinh vién su pham cin duoc tiép can véi gido duc STEM bang nhiéu
hinh thure khéc nhau, viéc nghién ctru mo hinh gido duc STEM trong dao tao gido vién cla
Truong Pai hoc Thu d6 Ha Noi s€ dap ing dugc muc dich néu trén.
2.NOI DUNG
2.1. Mt s6 khai niém

* Khai niem STEM. STEM 1a thuat nglr viét tit cta cc tir Science — S (Khoa hoc),
Technology — T (Cong ngh¢), Engineering — E (K1 thuat) va Mathematics — M (Toan hoc) [3].

* Gido duc STEM: Giao duc STEM vé ban chéit dugc hiéu 1a trang bi cho ngudi hoc
nhitng kién thure va ki nang can thiét lién quan dén céc linh vuc khoa hoc, cong ngh¢, ki thuat
va toan hoc. Cac kién thtrc va ki nang nay phai duoc tich hop, 1ong ghép va bo tro cho nhau,
gitip ngudi hoc khong chi hiéu biét vé nguyén 1i ma con c6 thé thyc hanh va tao ra dugc
nhitng san pham trong cudc sdng hiang ngay [12, 17].

2.2. Giao duc STEM trong dao tao gido vién

Dé xuit gido duc STEM cho sinh vién su pham dua trén ciu triic bon thanh phan gdom
i) chuong trinh giao duc STEM, ii) co s& vét chét cho gido duc STEM, iii) ngudn nhén lyc
trién khai giao duc STEM va iv) hé sinh thai gido duc STEM.

2.2.1. Chwong trinh gido duc STEM
2.2.1.1. Xac dinh muc tiéu gido duc STEM
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- Nang cao ning luc cho can bd quan 1y va giang vién (GV) vé t6 chirc, quan 1y, xiy
dung va thyc hién day hoc theo phuong thirc gido duc STEM.

- Nang cao nhén thire cho can bd quan 1y va giang vién vé vi tri, vai trd va ¥ nghia caa
gido duc STEM trong nha truong; théng nhat ndi dung, phuong phap va cac hinh thic to
chure thyc hién gido duc StEM trong nha trudong.

- Tang cudng 4p dung gido duc STEM trong nha trudng dé dio tao ra cac gido vién &
pho thong c6 chuyén mén tot vé STEM, gdp phan thyc hién myc tiéu gido duc phd théng 2018.

2.2.1.2 Pé xudt ngi dung gido duc STEM

Bai hoc STEM

- Nb6i dung STEM ndm trong chwong trinh dio tao, gin két cic van d& cua thyc tién xa
hdi, gan ket véi pho thong.

+ NOi dung bai hoc STEM dugc gén két v6i cac van dé thuc tién doi séng x4 hoi, khoa
hoc, cong ngh¢, chiém linh kién thic,... va SV dugc yéu cau tim ra cac giai phap dé giai
quyét van de€, chiém linh tri thie, dap ting yéu cau can dat cua bai hoc.

+ Noi dung kién thutrc cua cac bai hoc thuoc mdt mon hoc hodc mot sé mon hoc trong
chuong trinh; bdo dam giai quyéet dugc van dé dat ra mot cach tuong doi tron ven.

- Bai hoc STEM dua theo quy trinh thiét ké k¥ thuat:

+ Bai hoc STEM dugc xay dung dia theo quy trinh gdm tam budc: xac dinh van dé; tim
hiéu kién thirc nén, dé xuit cac giai phap; lya chon giai phap; ché tao mé hinh; thir nghiém
danh gia; chia sé va thao luan; diéu chinh thiét ké.

+ Cau triic bai hoc STEM c6 thé dugc chia thanh nam hoat dong chinh, thé hién rd tam
budc cua quy trinh thiét ké k§ thuat nhu sau: Hoat dong 1: Xac dinh van dé hodc yéu cau
ché tao mot san pham tmg dung bai hoc véi cac tiéu chi ddy du. Hoat déng 2: Nghién ctru
kién thirc nén (bao gdm kién thirc nén trong bai hoc cin str dung dé giai quyét van dé hoic
cac san pham theo cau) va dé xuét cac giai phap. Hoat dong 3: Trinh bay va thao luin phuong
an thiét ké, su dung kién thirc nén dé gidi thich chiing minh va lya chon, hoan thién phuong
an tot nhat (trong trudng hop c6 nhidu phuong an). Hoat dong 4: Ché tao san pham theo
phuong an lya chon; thir nghiém va danh gia trong qua trinh ché tao. Hoat déng 5: Trinh bay
va thao luan, diéu chinh, hoan thi¢n thiét ké ban dau.

Hoat d§ng trai nghiém STEM

- N6i dung cua hoat dong trai nghi€ém xem duogc lya chon phai gén vo1 viéc thuc hién
muc tiéu ctia chuong trinh dao tao, chuong trinh gido duc phd thong, tao himg tha va dong
luc hoc tip nhdm phat trién phdm chat va ning luc cho SV su pham.

- Chu trong nhitng hoat dong lién quan, hoat dong ndi tiép & mirc van dung (thiét ké thir
nghiém, thdo ludn va chinh stra), cac hoat dong cua bai hoc STEM trong chuong trinh, tap
trung vao gidi quyét céc van dé cua thuc tién xa hoi, khoa hoc va cong nghé.

- Noi dung hoat dong trai nghiém xem c6 thé gan vdi cc hoat dong nghé nghiép lién
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quan dén linh vuc STEM nham bd trg cho qué trinh hoc tap, tao hung thu va dong luc hoc
tap, gop phan dinh hudng nghé nghiép cho hoc sinh.

Pé tai/ du 4n nghién ctru khoa hoc ki thuat. SV tham gia hoc tap trén co s¢ tw nguyén,
c6 nang luc, s& thich va hung thu voi hoat dong tim toi kham phé khoa hoc va k¥ thuat giai
quyét cac vin dé thuc tién; chu trong phat hién cac SV ¢ ning luc va sé thich théng qua
qua trinh td chuc day hoc bai hoc STEM va cac hoat dong trai nghi¢m STEM. Lua chon dé
tai/du an nghién ctru khoa hoc ki thuat phu hop véi SV va nhém SV [7].

2.2.1.3. Lira chon phirong phdp, hinh thirc t6 chirc gido duc STEM

Vé mit phwong phap day hoc. Str dung cac phuong phap, ki thuit day hoc tich cuc,
tang cuong t6 chirc cac hoat dong tim to1, kham pha, thiét ké, ché tao, thir nghiém cuia sinh
vién; To chirc cac hoat dong 1iy ngudi hoc lam trung tim. Pua hoc sinh vao cac hoat dong
tim toi va khadm phé, dinh huéng hanh dong; Hoat dong hoc cua ngudi hoc dugce thiét ké
theo huéng mé vé diéu kién thyc hién nhung cu thé vé tiéu chi thuc hién; Hoat dong hoc cua
ngudi hoc 13 hoat ddng dugc chuyén giao va hop tic; quyét dinh va giai quyét van dé 1a caa
nguoi hoc; Nguoi hoc thuc hién cac hoat dong trao dbi thong tin dé chia sé y tuong va thiét
ké lai nguyén mau néu can; Ngudi hoc ty diéu chinh cac ¥ tudng ciia minh va xay dung hoat
dong tim toi, kham pha ban than.

M@t s6 hinh thirc day hoc STEM trong 16p hoc

Thir nhdt, day hoc cac méon theo bai hoc STEM. Gido vién thiét ké cac bai hoc STEM
dé trién khai trong qué trinh day hoc cac mén hoc theo hudng tiép can tich hop ndi mén hodc
tich hop lién mon. Noi dung bai hoc STEM bam sat ndi dung chuong trinh ctia cdc mon hoc.
Nguoi hoc thyc hién bai hoc STEM dugc chu dong nghién ctru séch gido khoa, gido trinh,
tai liéu hoc tap dé tiép nhan, van dung kién thirc thong qua thyc hanh thiét ké, ché tao, thir
nghiém mau thiét ké...

Thir hai, to chtrc hoat dong trai nghiém STEM: Hoat dong nay duoc t6 chirc thong qua
hinh thirc cac cau lac bg. Mot trong nhirng ndi dung hoat dong cua cau lac bd do 1a tién hanh
thuc hién cdc chii dé STEM, vi du: Tréng cay thuy canh; H¢ théng tu dong co hoc; Cong
nghé duc va in 3D; Chiét suét phém mau hitu co; Nude va doi séng,. .. C6 thé td chuc hoat
dong trai nghiém STEM thong qua hoat dong trai nghiém thyc té. Nha truong c6 thé to chirc
cac khong gian trai nghiém STEM trong nha trudng; gidi thiéu thu vién hoc liéu s0, thi nghiém
40, md phong, phﬁn mém hoc tap dé hoc sinh tim hiéu, kham pha. N6i dung mdi budi trai nghiém
duoc thiét ké thanh bai hoc cu thé, mé ta rd muc dich, yéu cau, tién trinh trai nghiém va du
kién két qua. Uu tién nhitng hoat dong lién quan, hoat dong tiép ndi & muc van dong nhu
thiét ké, thir nghiém, thao luan va chinh stra. Ting cudng sy hop tac giita trudng Pai hoc
Thu d6 Ha Noi véi cac co so gido duc dai hoc khac, cac nha truong phd thong, co s& nghién
clru, co sO gido duc nghé nghiép.

Thir ba, to chirc hoat dong nghién cuu khoa hoc, k¥ thuat. Hoat dong nay danh cho
nhirng sinh vién c6 nang luc, s¢ thich va himg tha vdi cac hoat dong tim toi, kham pha khoa
hoc, k¥ thuat giai quyét cac van dé thyc tién. Hoat dong nghién ctru khoa hoc, k¥ thuat dugc
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thyuc hién dudi dang mét dé tai/du an nghién ctru boi mot ¢4 nhan hodc nhém hai thanh vién,
dudi su huéng dan cia giang vién hodc nha khoa hoc c6 chuyén méon. Dua trén tinh hinh
thuec tién, c6 thé dinh ky t6 chirc ngay hoi STEM hoic cudc thi khoa hoc, k¥ thuat tai don vi
dé danh gia, biéu dwong su nd lyc cia giang vién va sinh vién trong viéc to chie day va hoc.
2.2.1.4. Nghién curu danh gia trong giao duc STEM

- Viéc hoc tip ciia SV s& duoc ghi nhin dé gido vién danh gia dung kha ning cua sinh
vién va diéu chinh phuong phap giang day cho phu hop. Véi hé thong theo doi kha ning va
bao cdo, GV hi¢u dugc kha ning cua sinh vién, phat huy s¢ truong cling nhu cai thién s&
doan cua SV. Viéc danh gid dugc thuc hién thong qua cac danh gia sau:

+ Panh gid qua trinh: Trong subt chuong trinh, GV dugc trang bi cong cu dé tap hop dir
liéu hoat dong cua tirng SV. D6 1a mot qua trinh déu dan giip GV nam dugc kha nang cua
sinh vién qua timg cip do quan trong ciia chuong trinh. Panh gia qua trinh 1a mot nd lyc
khong ngurng dé xac dinh xem sinh vién c6 kha nang thau hiéu va va ap dung cac kién thuc
d3 hoc vao thé giéi thuc hay khong.

+ Panh gia tong hop: Két thic khoa hoc, danh gia tong hop dua trén dy an hodc bai tap
16n cung cép thong tin vé ning lyc va sy tién bo ciia SV. Panh gia tong hop cho phép GV,
sinh vién nhin lai sy tién bo, diém manh, yéu ctia mdi SV sau khi két thuc khéa hoc.

DPé danh gia nang lyc cua SV mot cach lién tyc va hi¢u qud, c6 mot $6 cong cu dugc su
dung dé hd trg, bao gdm: Ban danh gia (Rubrics); Bai kiém tra tryc tuyén (duoc chdm diém
tu dong); V& ghi bai (cta hoc sinh); Hé thong quan 1y hoc tap (quan 1y tai khoan cho tung
gido vién va hoc sinh); Tai liéu dy an cua hoc sinh; Cac hoat dong, bai tap, du an va thu
thach dya trén ndi dung hoc.

2.2.2. Co s6 vit chit cho gido duc STEM

Can luu ¥ viée sir dung thiét bj cong nghé sin c6 véi chi phi tbi thiéu. Str dung tbi da
cac thiét bi trong cac phong thi nghiém. Tang cudng su dung cac vat li€u, cong cu gido duc,
cong nghé sin c6, dé tiép can chi phi ré va an toan. Khuyén khich sir dung cac ngudn tai
nguyén sb bao trg, thi nghiém 4o, md phong, phan mém c6 thé dé dang truy cap st dung
trong va ngoai 16p hoc dé SV chu dong hoc tap.

2.2.3. Nguén nhan lwc trién khai gido duc STEM 6 nha truwong phé thong

Gido vién dong vai tro quan trong trong su thanh cong ctia chuong trinh gido duc STEM.
Do do, dao tao gido vién trong truong dai hoc vé gido duc STEM la vo cung can thiét.
Chuong trinh phat trién chuyén mén phai duoc thiét ké nham trang bi cho sinh vién nhiing
kién thuc, k¥ ning su pham va k¥ thuét can thiét dé sau khi ra trudng, SV c6 thé thyc hién
trién khai cac chuong trinh gido duc STEM & nha truong phd thong.

2.2.4. H¢ sinh thai STEM
- Truong Dai hoc: Tham quan phong thi nghiém, tap huén gido vién, st dung co s vat chét,. ..

- Cac nha truong phd thong: Cac truong tiéu hoc, trung hoc co sd,... co thé cir cac gido
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vién, hoc sinh tham gia cac dy &n STEM.

- Hoi nghé nghiép: Cung cip bai giang, thi nghiém lién quan, tp huén gido vién, tai trg,. ..

- Két hop cac ngudn luc gido duc tu nhin c6 kinh nghiém trién khai gido duc STEM,
cac cong ty cong nghié€p dac biét 1a cong nghé cao, cac truong dai hoc va céc ca nhan c6 kinh
nghiém va tim huyét trién khai gido duc STEM nhim tao ra nhiéu méi truong sang tao nhur:
cac cudc thi STEM, cac ngay hdi STEM, céac phong lab STEM, cac du an STEM. Cu thé:

+ Cong ty: Tai trg, cung cép bai hoc, nguyén vat ligu,...

+ Cong ty gido duc: Cung cdp chwong trinh, tdp hudn gido vién, nguyén vt liéu,
phong/xudng STEM, két ndi cau lac bo,...
2.3. Lwa chon mdt s6 md hinh, PPDH tich cwc trong viéc boi duwéng ning lwe té chirc
hoat dong gido duc STEM cho sinh vién suw pham cia Trudong Pai hoc Thi dé Ha N§i
2.3.1. Day hoc vi mo

a) Khdi ni¢m. Vi mo (tiéng Anh 1a Micro) c6 nghia 14 sy nhé 1. Day hoc vi m6é (DHVM)
(tiéng Anh 1a Micro teaching) con goi 1 “day hoc trich doan” c¢6 nghia 1a ¢6 thé chia mot
tiét hoc binh thuong thanh nhiing tiét hoc nho, ngén [9].

b) Quy trinh day hoc vi mo

Hién nay, c6 rat nhidu quy trinh t6 chirc DHVM, c6 thé ké dén cac nghién ctru: Theo
cac chuyén gia thudc trung tim nghién ctru cu triic va phat trién chuong trinh, dai hoc Béc
Mlinois (M¥), quy trinh t6 chitc DHVM rén mét k§ ning day hoc duoc thé hién qua 3 budce
[6] 1a: day (Teach), phan hoi (Critique) va day lai (Re-teach). Cac budc nay lién két voi nhau
tao thanh mdt vong kin goi 1a chu trinh day hoc Vi mé. Chu trinh (day — phan hdi — day lai)
duoc lap di lap lai dén khi SV 1am chu duge KN (thé hién qua hinh 1).
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0" 3 v Feedback 2.Teach
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£ \/'/, & 1an 2)
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Hinh 1. Chu trinh day hoc Vimo 3 buéc  Hinh 2. Chu trinh day hoc Vi mé 6 budc
Trong nghién ctru khéc, cac tac gia di xdy dung quy trinh gdm 6 budc, thé hién trén
hinh 2. Sau budc gdm (soan — day — phan hdi — soan 1an 2 — day 14n 2 — phan hdi 1an 2). Cac
giai doan trén cling khép kin, tao thanh mét chu trinh rén luyén. Qua trinh két thic khi SV
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lam chu dugc k¥ nang. Nhu vay, chu trinh 2 tdp trung luyén tap cac ky nang thuc hién day
hoc (day — phan hdi — day lai), con chu trinh 2 da dé cap dén viéc soan doan bai hoc trong
qua trinh day hoc ctuia SV. Pay la viéc rt can thiét va quan trong, thé hién su chuan bi trude
cia GV. Theo quan diém day hoc ngay nay, k¥ ning day hoc bao gdm hai nhom k§ ning 1a
thiét ké ké hoach bai hoc va thyc hién day hoc bai hoc. DPé bdi dudng dugc cac k§ nang thuc
hién day hoc bai hoc, doi héi SV hinh thanh, lam cha duoc cac ki ning thiét ké ké hoach bai
hoc. Theo d6, day hoc vi mé c6 céc bude chinh vi cac hoat dong cua GV va SV nhu sau:

Budc Hoat dong cua SV Hoat dong cua GV
1. Chuan | - Nghe phan tich cic ki ning can rén luyén | - Gidi thiéu phan li thuyét
bi: va xem video minh hoa viéc str dung ki vé cac ki nang dugc lya
Xem mot nang do. chon va huéng din cach
Trich doan | - Lam viéc theo nhoém soan bai, thiét ké quan sat mdt trich doan
day minh | trich doan mot bai hoc dé thyuc hanh ki nang | day minh hoa cho viéc st
hoa can rén luyén. dung céac ki nang do.
- Hu6ng dan thiét k& mot
trich doan bai hoc.

2. Thuc | -MotSV déng vai GV, thuc tap day mot - Hudéng dan SV thuyc
hanh: trich doan bai hoc (trong 5 dén 10 hoic hanh tap giang.
Day hoc | 15 phat) cho 7 dén 10 hodc 15 HS hodc - T chirc gop ¥, phanhdi
trong 16p | cac SV khéc trong nhom dong vai HS. SV cho két qua thychanh.
hoc nhém | céc nhém khac 1a cac quan sat vién, ghi - Phan tich vé hoat dong
nho ¢6 | chép cac hoat dong cia GV va HS dé dua day hoc cua SV qua hinh
phan hoi ra y kién phan hoi (qué trinh day hoc nay anh trén video.

duoc quay video).

- Xem lai video vé hoat dong day hoc vira

dién ra va nghe y kién phan hoi cua cac

SV khac va GgV vé hoat dong day hoc

cua ban than.
3. Day lai | - Soan lai trich doan theo gép y phan hoi. - T6 chue tap day lan 2.
lin 2 c¢6| - Thuc hanh lai ki ning da duoc gop ¥ - T6 chirc gop ¥, phan hdi
phan hoi cho thyc hanh lan 2.

4. Lap lai T churc 1ap lai quy trinh “soan - day — phan | Thyc hién quy trinh theo
quy trinh hoi” cho téi khi SV 1am chi KN yéu cau

Day hoc vi m6 1a mot phuong phap rat phil hop, hiéu qua, nhanh chong dé rén ky nang
vi vy viéc van dung PPDH nay dé rén k¥ ning, ning luc thiét ké va to chire thyc hién ké
hoach bai hoc, danh gia trong chii d& STEM c6 vai trd vo ciing quan trong [22].

¢) Day hoc vi mé trong phdt trién ning luc day hoc STEM cho SV sw pham

DPé SV ¢6 duoc nang lyc gido duc STEM, trong qua trinh boi dudng, GV can thyc hién
ba nhiém vu: day kién thire vé gido duc STEM, rén luyén ky ning xay dung va thuc hién chu
dé gido duc STEM d@)ng thoi hinh thanh dong co, thai d0 mong mubn van dung gido duc
STEM cua SV trong va sau qua trinh boi dudng. Trong hoat dong thuc hanh day hoc, SV c6
nhiéu co hoi dé thyuc hién ké hoach day hoc sau khi thiét ké. Thong qua thyc hanh day hoc,
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SV s€ tu danh gia dugc phong cach 1én 16p, cac k¥ nang day hoc cling nhu ty dua ra cac bién
phap diéu chinh ké hoach day hoc nhdm phii hop vé mat thoi gian, tién trinh, muc tiéu,...
ctia cht @& STEM. Thoi lwong ctia cac hoc phan c6 han ma chi d& STEM thuong day trong
nhiéu tiét nén day hoc vi mé to ra hiéu qua dé phat trién ning luc day hoc STEM cho SV su
pham. V6i PPDH nay, SV s€ thyc hanh day hoc trong nhém nhd, do dé SV s€ tu giéc, tich
cuc chu dong hoan thanh nhi¢m vu. SV s€ cé nhiéu thoi gian dé tuong tac, chia sé va thuc
hanh nhiéu hon. Khi chia nho chi ¢&& STEM thanh hoat dong, ki ning riéng 1¢, viéc hinh
thanh, phat trién k¥ ning day hoc cu thé timg c4 nhén trd nén thuan tién, hiéu qua cao hon.

2.1.2. Day hoc két hop

a) Khdi ni¢m. C6 nhiéu khai niém khac nhau vé day hoc két hgp. Mot sd tac gia cho
rang dy hoc két hop 1a su két hop giira 16p hoc truc tiép truyén thong dudi sy hudéng dan cua
GV va cac hoc liéu truc tuyén (van ban, video,...), trong d6 c6 30% dén 79% noi dung dugc
cung cap dudi dang truc tuyén [11]. O d6, GV s& gi6i thiéu, trinh bay hodc huéng din mot
phan mang tinh dinh huéng dé SV lién hé kién thirc trong pha truc tiép; phan con lai SV ty
thuc hién truc tuyén nhu tra 101 cac cau hoi/ nhiém vu béng cach tim hiéu van dé nho tu liéu
ma GV cung cap, tu liéu tim kiém trén mang thong qua sy hd tro ciia cac cong cu truc tuyén.

b) Cic mé hinh, cip d@é day hoc két hop. Viéc phan loai sé mé hinh c6 su khac nhau,
mot sb tai liéu chia 1am 6 mé hinh day hoc két hop (DHKH), gdm: (1) Mb hinh 16p hoc 1a
chil dao (Face-to-Face Driver): GV trong 16p hoc truyén thong sir dung hoc tap truc tuyén
dé hudng dan bd sung hodc trg gitip. (2) M6 hinh xoay vong (Rotation): HS di chuyén qua
lai gitta hoc truc tuyén va hoc trén 16p c6 hudéng dan. (3) M6 hinh linh hoat (Flex): Chuong
trinh hoc dugc cung cép chu yéu trén nén tang truc tuyén, v6i sy hd trg truc tiép cua GV. (4)
Mo hinh phong may truc tuyén (Online Lab): N6i dung hoc tryc tuyén duoc thyc hién trong
phong may chuyén biét. (5) M6 hinh tu do (Self-blend): HS tu lya chon cac ndi dung truc
tuyén dé bd sung kién thirc theo dinh hudng ctia chuong trinh nha trudng. (6) M6 hinh truc
tuyén 14 chu dao (Online Driver): Cac hoat dong DH chii yéu 1a tryc tuyén. Nhu vay, DHKH
khong chi don thuan 12 mot cach day hoc, DHKH dugc nhin nhan nhu mot cach tiép can su
pham, tich hop dugc tinh hi€u qua va cac co hoi xa hdi trong 16p hoc dudi sy hd tro cia cong
nghé trong méi trudng tryc tuyén. Didu nay tao cho SV cha dong va lam quen vai khai niém
méi dé dang hon. Gido duc dai hoc ¢ nhiéu dic diém phi hop dé trién khai DHKH do trinh
d6 CNTT ciing nhu kha ning tiép can vé cong nghé cua ngudi hoc, GV ¢ muc do cao hon.
Vi¢e tng dung mo hinh nay trong day hoc ¢ dai hoc nham phat trién nang lyc day hoc STEM
cho SV kha thuén 1¢1 béi cac truong dai hoc ¢ Viét Nam dang trng dung manh mé cac cong
nghé trong day hoc, cac truong déu c6 hé théng mang internet tdt, SV hau nhu déu co cac
thiét bi dién tir ca nhan. Voi DHKH, SV ¢6 nhiéu thoi gian hon dé phat trién ning luc day
hoc STEM theo hinh thirc dao tao tin chi ¢ truong dai hoc ma cdc mo hinh day hoc truyén
thong kho co thé thyc hién duoc.

2.2.3. M6 hinh béi dwéng ning lwc day hoc tich hop STEM cho sinh vién khoa hoc tw
nhién theo hwong nghién cwu bai hoc
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Thuat nglr “Nghién ctru bai hoc” dugce st dung ¢ Nhat Ban tir nhitng ndm 1870 nhu 1a
mdt bién phap ning cao ning lyc nghé nghiép cta gido vién va cai thién chat luong day hoc.
“Nghién ctru bai hoc” dugc dich bdi thuat nglr “jugyokenkyu”; “jugyo” cé nghia la bai hoc
va “kenkyu” c6 nghia 1a hoc tip hodc nghién ciru. La mot mo hinh phat trién chuyén nghiép
gido vién, cac gido vién cung truong tién hanh mot cudc diéu tra co hé théng vé céac hoat
dong su pham mot cach thudng xuyén thong qua viéc kiém tra chat ch& cac bai hoc ctia nhom
nghién ctru. Trong nghién ctru bai hoc, céc sinh vién véi muc ti€u chung, cung nhau lam vi¢c
nhom dé 1én ké hoach cho cac bai hoc, ¢ thé tip trung vao phat trién k¥ ning giang day
hodc hiéu ndi dung mén hoc [5]. Qua trinh bdi dudng sinh vién s& thuc hién cac hoat dong
chinh theo chu trinh nghién ctru bai hoc nhu sau:

Bude 1: Thiét 1ap muc tiéu va xay dung ké hoach cho bai hoc nghién ctru. Lép bdi
dudng duoc phan chia thanh cac nhom sinh vién sao cho mdi nhém gdm sinh vién duogc dao
tao cac nganh su pham Toan, Ly, Hoa, Sinh, Cong nghé¢ va Tin hoc. Cac nhom nay tim hiéu
vé gidao duc STEM, xac dinh duoc tén chu dé STEM nghién clru ctia nhoém, thiét lap muc
tidu va 1ap ké hoach day hoc cho chii & STEM d6. Mdi sinh vién cia mdi nhom hop tac lam
viéc cung nhau dudi sy dinh hudng, hd tro cua chuyén gia.

Buéc 2: Giang day bai hoc nghién ctru va quan sat. Mdi nhom sinh vién tham gia hoat
dong trao dbi, chia sé voi chuyén gia. Cac gido vién trong nhom hop tac cing nhau dé dé ra
ké hoach cu thé khi day hoc chu && STEM nghién ctru, khi tién hanh day hoc thi 1 gido vién
dung 16p va cac gido vién con lai hd trg, quan sat gio day (Trong qua trinh thyc hién giang
day chu dé STEM c6 su dinh hudng ciia chuyén gia).

Budce 3: Banh gia, phan hdi va thao luan sau bai hoc. Mdi nhom sinh vién hoat dong
trao ddi, chia sé v6i chuyén gia. Dua vao két qua quan sat cac gio day, gido vién hop nhom
dé danh gia chung vé ké hoach day hoc chi ¢&& STEM da thiét ké, dé xuat cac giai phap dé
diéu chinh ké hoach day hoc phti hgp hon véi thuc tién giang day. Chuyén gia ciing tham
gia véi mdinhom dé trao déi, chia sé kinh nghiém cho c4dc nhém, hd trg cac nhom hoan thién
ké hoach day hoc dé co thé day hoc chu d& STEM & céac 16p khéac cia trudng (ap dung chi
dé & quy mo rong hon).

Budre 4: Két qud, nhan xét tac dong cuia bai hoc nghién ctru. Cac nhom tap trung dé trao
d6i, chia sé kinh nghiém, giai quyét nhitng van dé con ton tai trong qué trinh nghién ciru.
Trong qua trinh bdi dudng ning luc day hoc cac chu d& STEM cho sinh vién, 4 hoat dong
bdi dudng then chét: hoat dong thiét ké ké hoach day hoc chu dé& STEM, hoat dong thao
luan, trao déi, chia sé voi chuyén gia, hoat dong thuc hién Kké hoach day hoc chu dé STEM
va hoat dong danh gia, phan hdi, thao luan sau gi0 hoc  khong tach roi nhau ma ludn tac
dong qua lai, hd trg 1dn nhau nham kip thoi didu chinh chii & STEM nghién ctru va cai thién
chat luong day hoc.

Tém lai, cac PPDH, KTDH tich cyc dugc néu trén dong vai tro chi dao trong day hoc
cac chi dé STEM. Tuy nhién, trong day hoc, giang vién c6 thé phdi hop mét cach phu hop,
linh hoat, da dang thém mot s6 PPDH, KTDH khéc nhu dam thoai, thuyét trinh,... sao cho
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phat huy duogc tinh tich cuc, chi dong, sang tao cia sinh vién. Nhu vay trong Gido duc STEM,
GV c¢6 thé sir dung linh hoat cac phuong phap, hinh thirc to chtrc day hoc khac nhau cho phu
hop v6i muc tiéu, ndi dung, dbi tugng nguoi hoc,... Thuc hién tdt céac phuong phap, hinh
thirc t6 chtrc day hoc néu trén s& gop phan dang ké vao viéc thuc hién thanh cong mé hinh
gido duc STEM trong dao tao gido vién cua truong Pai hoc Thu d6 Ha N§i. Ngoai chi trong
dén cac phuong phap, ki thuat day hoc trong gido duc STEM [19], dé thuc hién mé hinh thanh
cong con can phai phdi hop nhiéu bién phap khac nhau:

Déi véi Trwong PH Thit @6 Ha Néi, can ¢6 sy hd tro vé chinh sach dé tiép tuc hoan thién
chwong trinh gido duc STEM cho cac dbi trong gido vién va sinh vién, mot mét cung cip san
pham gido duc STEM cho cac don vi quan li gido duc, cac truong phd thong.

Poi véi Khoa Sw pham, tiép tuc nghién ctru dé hoan thién chuong trinh dao tao, bdi dudng
gido duc STEM. Trudc mit, dua ndi dung gido duc STEM dén véi doi ngii gido vién, sinh vién
ctia Khoa sur pham béng nhiéu hinh thirc khac nhau. Xay dung cac nhom nghién ctru, cau lac
bd STEM nham ddy manh viéc nghién ctru vé gido duc STEM.

Thyc hién dong bd nhiéu bién phap néu trén s& gitp thuc hién thanh cong M6 hinh gido
duc STEM trong ddo tao gido vién cua trudng Pai hoc Thi d6 Ha Noi gop phan ning cao
chat luong dao tao, dap tng chuong trinh gido duc phd thong 2018.

3. KET LUAN

Trudng Pai hocThi d6 Ha Noi mdi nim dao tao khoang 600 gido vién cac cap. Trong giai
doan hién nay, cling v6i qua trinh d6i méi chuong trinh gido duc phd thong, cac co s¢ dao tao
glao vién phai 1a noi c6 nhi€ém vu dao tao va dao tao lai doi ngti gido V1en dap ung duogc yéu
cau doi m01 nay. Chuong trinh gido duc phé thong 2018 dit ra yeu cau thuc day trién khai
gido duc vé khoa hoc, cong nghé, k¥ thuat va toan hoc (STEM), diéu do dong nghia voi viéc
gido duc STEM ciing phai dugc dua vao dao tao ngay tai cac truong su pham. Ngay trong
qua trinh dao tao, sinh vién can duoc cung cép, tiép can va thyc hién cac ndi dung ddi maéi
gido duc, trong d6 c6 day hoc STEM. Do do, viéc xay dung chuong trinh dao tao hoac cac
chuyén & giang day vé gido duc STEM cho sinh vién 14 viéc 1am rat c6 ¥ nghia.

Trén co so vai tro va y nghia ciia gido duc STEM ¢ nha trudng phd thong, mdi truong dai
hoc dao tao gido vién, trong d6 c6 truong Dai hoc Thit d6 Ha Noi can thiét xdy dung khung 1y
thuyét vé mé hinh gido duc STEM phti hop véi dic thu ciia mdi nha truong. M6 hinh gido duc
STEM trong ddo tao gido vién cia trudng Dai hoc Tha d6 Ha Noi ¢6 ciu trac gdm bdn thanh
phﬁn: chuong trinh gido duc STEM, co s& vat chét cho gido duc STEM, nguén nhan lyc trién
khai gido duc STEM va hé sinh thai gido duc STEM. Trong chuong trinh gido duc STEM
can cht y toi muc tiéu gido duc STEM; ndi dung gido duc STEM; phuong phap, hinh thirc
t6 chirc giao duc STEM; danh gia trong gido duc STEM.

Trén co s¢ d6, Truong Pai hoc Thi d6 Ha Néi can liya chon 03 phuong phap, hinh thirc
gido duc STEM dap tmg yéu cau, doi hoi ciia thyc tién phd thong trong giao duc STEM. Céc
phuong phap day hoc nay gitp sinh vién cac nganh su pham c6 thé ap dung trong hoat dong
gido duc STEM ¢ phd thong. Thuc hién tot mé hinh néu trén trong dao tao dao tao gido vién



TAP CHf KHOA HOC - S0 52/2021 | 35

cua truong Pai hoc Thu d6 Ha No6i sé dap ing dugc dinh hudng thuc déy gido duc STEM cua
chuong trinh giao duc phd thong 2018, boi vi ngay trong qua trinh dao tao, sinh vién duoc
cung cép, tiép can va thyc hién céc ndi dung ddi méi giao duc, trong doé c6 day hoc STEM.
Mb hinh nay rat can dugc nghién ctru sdu hon dé trién khai, thir nghiém va danh gi tinh hiéu
qué cta né trong viéc bdi dudng ning lyc t6 chic hoat dong gido duc STEM cho gido vién
THCS va sinh vién khoa su pham.
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RESEARCHING ON STEM MODEL IN TEACHER TRAINING
AT HANOI METROPOLITAN UNIVERSITY

Abstract: STEM education is a trend and has been strongly deployed in many countries
around the world, especially industrialized countries such as the US, Finland, etc. Vietnam
is a country in the process of industrialization. With modernization and international
integration, Vietnamese education should not be out of the general trend of the world.
Applying the STEM model is one of the goals of the compulsory education version 2018.
To apply this model, we have incorporated the STEM model in the teacher education
programs with the aim to train the students to organize STEM activities well after they
graduate, which consequently satisfies the education renovation requirements. On the
basis of research on STEM education theory, the article analyzes the scientific basis,
practice and proposes a STEM education model in teacher training of Hanoi Metropolitan
University.

Keywords: STEM education, teacher, teaching techniques, teaching methods, students of

pedagogy.



