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ABSTRACT

The 2018 general education curriculum has been implemented since the
school year 2021-2022. One of the primary targets of the program
implementation process is to successfully carry out STEM education-oriented
teaching in high schools, which raises the question: What (specialized)
competencies do teachers need to successfully implement STEM education-
oriented teaching in high schools? The study used Delphi research method
with 2 rounds of interviews to show that there are 9 competencies that teachers
need to train to successfully implement STEM education in high schools,

including: (1) Competency to design STEAM education-based lesson plans;
(2) Competency to organize STEAM education-based teaching/educational
activities; (3) Competency to design syllabi; (4) Competency to exploit
teaching methods and techniques; (5) Competency to exploit teaching aids;
(6) Competency to assess students; (7) Competency to design and create
STEM products; (8) Competency to instruct students to create STEM
products; (9) Competency to connect lessons with practice. The research
results offer some suggestions for teachers as well as managers in the process
of fostering teaching capacity according to the STEM education approach.

1. Mé dau

Chuong trinh gi4o duc pho thdng (GDPT) 2018 duoc ban hanh theo Thang tu s6 32/2018/TT-BGDDT véi nhidu
thay déi so voi Chuong trinh GDPT 2006 (B6 GD-DT, 2018). Mét trong nhiig thay dbi 16n d6 1a day hoc theo dinh
hudng giédo duc STEM duoc khuyén khich dua vao trong nhidu mén hoc, hoat dong gido duc (Nguyén Quang Linh
& Duong Thi Thu Huong, 2019) Chuong trinh GDPT dugc Xéy dung theo huéng “mo”, cu thé Ia: (l) Chuong trinh
bao dam dinh huéng thong nhét va nhimg noi dung giao duc cét I6i, bat budc ddi voi HS toan quoc dong thoi trao
quyen chu dong va trdch nhiém cho dia phuong, nha trudng trong viée Iya chon, b sung mot s6 ndi dung gido duc
va trién khai ké hoach gi40 duc phtl hop véi dbi twong gido duc va dleu kién cla dia phuong, ciia nha truong, gop
phan bao dam ket ndi hoat dong ciia nha trudng voi gla dinh, Chlnh quyen va xa hoi; (2) Chuong trinh chi quy dinh
nhimg nguyén tic, dinh hudng chung vé& yu cau can dat vé phim chét va ning lyc ciia HS, ndi dung gido duc,
phuong phép gi4o duc va viéc danh gié két qua gi4o duc, khong quy dinh quéa chi tiét, dé tao diéu kién cho GV phét
huy tinh cha dong, sang tao trong thuc hién chuong trinh; (3) Chuong trinh bao dam tinh 6n dinh va kha ning phat
trién trong qua trinh thue hién cho phi hop véi tién bo khoa hoc - cong nghé va yéu cau cua thuc té (Nguyén Thanh
Thuy, 2019; Nguyén Ngoc Duy & Nguyén Thi Toan, 2020).

Tir thue tién day hoc Chwong trinh GDPT 2018 trong 2 ndm qua, ¢6 thé thiy mot diém c6t 16i trong chwong trinh
nay la HS phai tu hoc nhidu hon, phai van dung tdi da tri thire, ki ning va tiém luc ciia ban than dé thuc hién céc
nhiém vy hoc tap nham dat dugc muc tiéu gido duc. Ciing chinh vi vy, nhiém vu trong tdm cta GV 1a day cach hoc.
Thue té kién thre rit da dang va thay ddi theo thoi gian. Giang day la khai thac va tan dung ndi luc ctia HS dé ho s&
tu hoc sudt doi. GV hién nay khong con 1a ngudi truyén thy kién thirc ma 13 ngudi hd tro HS huéng dan tim chon va
xir I théng tin (Pau Thi Hoa, 2018). Vi tri cta nha gido khong phai dwoc Xac dinh bang sy doc quyén vé thong tin
va tri thirc ¢ tinh déng cap ma b?mg tri tu¢ va sy timg trdi ctia minh trong qué trinh dan dat HS tu hoc (Trén Thi Lan
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& Nguyén Thi Khuong, 2021). Chuong trinh GDPT 2018 yéu cau cao ¢ GV viéc day cach hoc dé HS c6 thé gidi
quan khoa hoc va khdng ngtmg phét trién trf tué, nhan thuc ciing nhu kha ning hanh dong trong doi séng thuc tién.

Day hoc theo dinh hudng gi&o duc STEM Ia y8u ciu tat yéu dé dap img muc tiéu cua Chuong trinh GDPT 2018.
Tuy véy, nang luc cua GV da dap tmg dugc yéu ciu ndy chua? Nhitng ning luc thanh t ndo cin duoc quan tam bdi
dudng? Bai bao st dung phuong phap nghién ctru Delphi véi 2 vong khéo sat dé tim hiéu nang lyc ma GV con yéu,
can dugc bdi dudng dé trién khai thanh cong day hoc theo dinh huéng gido duc STEM ¢ truong phd thong. Nghién
ctru duoc thuc hién véi dbi tuong 1a GV day mdn Vit li, Hoa hoc, Sinh hoc, Toan, Tin hoc va Cong nghé & truong
phd théng tai tinh Thai Nguyén.

2. Két qua nghién ciru
2.1. Mt s6 khdi niém
2.1.1. Giao duc STEM

Gi4o duc STEM la phuong thirc gi4o duc dya trén céch tiép can lién man, gitp HS &p dung kién thirc khoa hoc,
cong nghé, ki thuat va todn hoc vao giai quyét mot s6 van dé thue tién trong bbi canh cu thé (Bo GD-DT, 2018). Viéc
van dung day hoc theo dinh hudng gido duc STEM khong chi 1a xu huéng ma dan tré thanh yéu t6 bt budc trong day
hoc & truong phd théng nham dap Gmg muc tidu cua chwong trinh GDPT 2018 (Nguyén Quang Llnh & Duong Thi Thu
Huong, 2019). Tuy duoc hd tro va chi dao tir Bo GD-DT trong nhimg ndm gan day nhung viée trién khai day hoc theo
dinh huéng gido duc STEM ciing con mét sb kho khin, han ché, trong d6 ¢6 han ché vé nhan thie cua CBQL, GV, HS
va cong dong. Khai niém giao duc STEM con duoc hiéu khac nhau ¢ mdi GV, nha quan Ii nhu: Gio duc STEM 1a day
hoc tich hop; day hoc don mén cling 1a gido duc STEM, gido duc STEM la hoat dong trai nghiém; gido duc STEM chi
gén vdi cac hoat dong robotics; giao duc STEM 1a mét phuong phép day hoc, ... Hoat dong gido duc STEM la van dé
cOn méi mé ddi voi nhidu truong hoc va nhiéu GV, nhit Ia c4c truong & viing siu, ving xa (B3 Thi Phuong Thao &
Nguyén Thi Thuy Hang, 2018). Mot s6 dia phuong, don vi chua nhén thire ddy di muc dich, ¥ nghia cia hoat dong
0i40 duc STEM nhu. TAm li nhiéu HS va phu huynh HS van chi quan tam dén cc mon vin héa dé chuan bi cho céc ki
thi. Vi vy, ¢d nhiing HS ¢6 ning lyc khoa hoc nhung chua duge cha me HS tng ho tham gia hoat dong theo dinh
huéng gido duc STEM (D4 Thi Phuong Thao & Nguyén Thi Thuy Hang, 2018).

2.1.2. Nang lyc cua gido vién

Ning luc 12 tong hop cc dic diém va thudce tinh tm 1i c& nhan, phd hop voi nhimg yéu cau dic trung ciia mot
hoat dong nhat dinh nhdm dam bao hoat dong d6 dat hiéu qua cao. Nang luc dugc hinh thanh trén co sé cac tu
chét ty nhién ciia c& nhan va phai trai qua qué trinh cong téc, rén luyén thudng xuyén ma ngay cang hoan thién va
phét trién hon (D& Thi Thai Thanh va cong su, 2017). Ciing ¢6 cach hiéu khac vé ning luc nhu ning lyc 1a kha
niang dap tmg mot cach hiéu qua nhimg yéu cau phirc hop trong mot bdi canh cu thé (Nguyén Tién Trung, 2016);
hay nang luc 12 thudc tinh ca nhan duoc hinh thanh, phét trién nho t chét sin ¢ va qué trinh hoc tap, rén luyén,
cho phép con ngudi huy dong tong hop cac kién thirc, ki ning va cac thude tinh c& nhan khac nhu himg thi, niém
tin, y chi,... thuc hién thanh cong mot loai hoat dong nhit dinh, dat két qua mong mudn trong nhiing diéu kién cu
thé (Bo GD-DT, 2018).

Cau trlc nang lyc gdm 4 thanh phan chinh (Nguyén Vii Bich Hién, 2015; Dau Thi Hoa, 2018):

Nang luc chuyén mdn (Professional competency) 1a kha néng thuc hién cac nhiém vu chuyén mon ciing nhu kha
ning danh gia két qua chuyen mon doc lap, c6 phuong phap va chinh xac - dugc tiép nhan qua viéc hoc ndi dung
chuyén mén va chi yéu gan véi kha nang nhén thirc va tam i van dong;

Nang lyc phuong phép (Methodical competency) |a kha nang hanh dong ¢6 ké hoach, dinh huéng muc dich trong
giai quyét cac nhiém vu. Trung tim ciia NL phuong phép la kha ning tlep nhan, xir If, danh gi4, truyén thy va trinh
bay tri thirc - duoc tiép nhan qua viéc hoc phuong phap ludn - giai quyét van dé;

Ning le X3 hoi (Social competency) 1a kha nang dat dugc muc dich trong nhimg tinh hudng giao tiép tmg xtr x&
héi ciing nhu trong cac nhiém vu can phdi hop chit ché véi nhitng thanh vién khac - dugc tiép nhan qua viéc hoc
giao tiép;

Néng lire ¢a thé (Individual competency) 1a kha niing x4c dinh, danh gié dugc nhitng co hoi phét trién ciing nhu
nhimg gii han cta c& nhén, phét trién ning khiéu, Xy dung va thuc hién ké hoach phét trién c& nhan, nhimg quan
diém, chuan gié tr dao dirc va dong co chi phdi céc thai do, hanh vi ung xu - dugc tiép nhan qua viéc hoc cam xuc -
dao dirc va lién quan dén tu duy va hanh dong ty chiu trach nhi¢m.
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2.1.3. Dé xudt cdu tricc nang luc day hoc theo dinh huong gido duc STEM

Ngoai nhirmg nang lyc chung ma GV can co, trong qua trinh day hoc, & m&i mon hoc, mdi hoat dong gi4o duc
khac nhau hay & mdi phuong thitc day hoc khéc nhau GV can c6 nhimg yéu cau riéng vé ning luc day hoc. Vé co
ban, nguoi GV ¢6 nang luc vé mot loai/linh vuc hoat dong nao do can c6 du cac diu hidu co ban sau: (1) Co kién
thire hay hiéu biét hé théng/chuyén sau vé loai/linh vire hoat dong do; (2) Biét cach tién hanh hoat dong d6 hiéu qua
va dat két qua phit hop véi muc dich (bao gdm xac dinh muc tiéu cu thé, cach thiic/phuong phép thuc hién hanh
dong/ lya chon duoc cac giai phap phu hgp,... va ca cac diéu kién, phuong tién dé dat muc dich); (3) Hanh dong c6
két qua, Gmg pho linh hoat hiéu qua trong nhitng didu kién méi, khong quen thudc (Nguyén Cim Thanh, 2015). Cac
tiéu chi danh gia ning lyc ciia GV trong day hoc tich hop ciing duge dé cap va duge mot sb tac gia chia thanh nhom
(Lé Thanh Huy & Phung Viét Hai, 2019): (1) Nhém nang luc vé kién thirc day hoc tich hop; (2) Nhom nang luc xay
dung va té chte day hoc va (3) Nhém ning luc danh gia HS (Nguyén Cam Thanh, 2015).

Gido duc STEM tai Viét Nam dugc trién khai theo ba hinh thirc chu dao gém: Day hoc STEM theo hinh thurc bai
hoc, hinh thuc trai nghiém va hinh thirc nghién ctru khoa hoc (B9 GD-DT, 2020). Trong day hoc theo gido duc
STEM, nghién clru ndy quan tim t6i cac ning luc ¢dt 186i ma GV con yéu, can duge bdi dudng dé GV c6 thé trién
khai day hoc theo dinh huéng gido duc STEM theo hinh thite bai hoc.

Khi dé cap toi nhitng niing luc ma GV can c6 trong giai doan hién nay, da c6 nhiing y kién khéc nhau. Nguyén
Phuong Thao (2019) cho rang, GV cin ¢6 6 ning luc: (1) Chuén bi cho tuong lai; (2) Lam chi cong nghé trong 16p
hoc; (3) Biét cach hop tac; (4) Thich tmg; (5) La mot ngudi hoc subt doi; (6) La chuyén gia trong linh vyc gido duc.
Ciing ¢6 nghién cttu cho ring GV cén ¢6 15 ning luc va dugc chia thanh 3 nhém: Nhom tiéu chi vé kién thirc day
hoc tich hgp linh vuc khoa hoc tu nhién; Nhom nang luc xay dung ké hoach va td churc day hoc va Nhom nang luc
t6 chirc danh gia niang luc ciia HS (Lé Thanh Huy & Phing Viét Hai, 2019). Hay c6 nhom nghién ciru lai dua ra 7
ning lyc can thiét ctia ngudi GV: (1) Ning lyc thiét ké bai giang; (2) Nang luc hiéu (danh gia) nang luc HS; (3) Nang
Iyc tri thire va hiéu biét cua GV; (4) Nang luc phat trién chuong trinh; (5) Ning lyc st dung phuong phap va ki thuat
day hoc; (6) Nang luc sir dung phwong tién day hoc; (7) Nang luc sir dung ngon ngit (Nguyén Cam Thanh, 2015).

Duya trén cac nghién ctru da dugc cong b, dua trén kinh nghiém ctia nhom nghién ctru vé day hoc theo dinh hudng
gido duc STEM & truong pho théng, & vong 1, nhom nghién ciru di xay dyng ni dung chinh cta phiéu khéo sat gdm
8 yéu t6 nang lyc ma GV can duoc boi dumg khi day hoc theo dinh huéng gido duc STEM ¢ trudng phd thong (ngoai
nhitng ning lyc chung ctia mdi GV). Mdi yéu té nay dugc thiét ké vai thang diém Likert 5 diém (bang 1).

Bdng 1. Nang luc can ¢ cia GV khi day hoc theo dinh huréng gido duc STEM ¢ trirong phé thdng
STT Niing luc can c6 ciia GV khi day hoc theo dinh hwong gido duc STEM
& treong pho thong
Ning lyc thiét ké ké hoach bai day theo dinh huéng giéo duc STEM
Ning lyc t6 chirc hoat dong day hoc/giao duc theo dinh huéng gido duc STEM
Nang luc phét trién chuong trinh
Nang luc s dung phuong phap, ki thuét day hoc
Nang luc sir dung phuong tién day hoc
Nang luc danh gia HS
Nang lyc thiét ké va ché tao san pham STEM
8 Nang luc thiét ké phiéu danh gia san pham STEM, hoat dong caa HS

~NOoO oA WN -

2.2. Két qua khdo sdt va théo ludn
2.2.1. Phirong phdp va d@oi twong khao sdt

Dé tim hiéu nhitng ning luc ma GV can c6 khi trién khai day hoc theo dinh huéng gido duc STEM ¢ truong phd
théng, nhom nghién ciru st dung phuong phap nghién ctru Delphi. Phuong phap ndy dugc dé xuit bsi RAND
Corporation vao nhitng nam 60 ctia thé ki XX dé tim kiém céc y kién dong thuan tir céc chuyén gia trong mot nghién
ctru (Tran et al., 2020). N6 duoc sir dung trong nhiéu linh vuc khac nhau, chang han trong nghién ctru vé du lich;
nghién ctru vé méi truong; nghién ctru trong y hoc; nghién ctru trong phét trién do thi; nghién ctru trong linh vurc giéo
duc (Garcia—MeIc')n & Navarro, 2021);... Phuong phap nghlen clru Delphl str dung quy trinh ldp di lip lai nham tién
t6i sy dong thuan cua cac chuyén gia khi dua ra cac ¥ kién vé mot vin dé nao d6 ma ngudi nghién clru quan tim
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(Tran et al., 2020). Vi dic diém ciia nghién ctru nay, viéc sir dung phuong phap Delphi 1 thich hop dé dat duoc
muyc tiéu nghién curu.

- Doi twong khdo sdt: Nghién ctru da tién hanh 2 vong xin y kién GV. Trong vong diu tién, ching t6i d giri mot
cudc khao sét truc tuyén dén 45 nguoi. Cac cudc goi, tin nhan qua Zalo va email ciing dwoc thuc hién dé nhic nho
va dong vién nhirng ngudi nghién cau tra 16i ¢ ciu hoi. Tuy nhién, chiing t6i cling chi thu dugc cau tra loi cua 31
ngudi (chiém 69%). Trong d6 ¢6 6 cau tra 161 bi loai khoi két qua phan tich (01 cau tra 10i chon tat ca cAc cu ¢ muc
thap nhat; 05 cAu tra 10i ciia GV khong thudc cac mon nghién ciu quan tam). Cudi ciing ¢6 25 ngudi tham gia duoc
ly két qua danh gia trong vong 1. Tai vong 2, s6 ngudi tham gia con lai 1a 21 ngudi (bang 2). T4t ca ngudi tham gia
nghién ctru déu 1a GV day mén: Vit li, Hoa hoc, Sinh hoc, Toan, Tin hoc va Cong nghé & truong phd thong tai tinh
Thai Nguyén. Ho ciing d c6 kinh nghiém vé trién khai day hoc theo dinh huéng gi4o duc STEM theo hinh thic bai
hoc tai I6p hoc ciia minh, da tham gia it nhat 01 bai hoc theo dinh hudng giéo duc STEM 6 truong ph6 thdng (c6 thé
truc tiép glang day hozc tham gia & mot khau nhit dinh trong bai hoc, chang han khau xay dung ké hoach bai day).
Dé rat ngén thoi gian nghién ctru ciing nhu tao diéu kién thuan loi hon trong viéc thu xép thoi gian tra 16i phiu khao
sat, mot cugc khao sat truc tuyén thong qua Google biéu mau da duoc hra chon trong nghién ciu ndy thay vi mot
cudc khao sat trén gidy va but truyén thong.

Bang 2. Bdc diém cd nhan cia ngueoi tham gia khdo sdt

\/ong 1 (n=25) Vong 2 (n=21)

Tan suat Ti 18 (%) Tan suat Ti 18 (%)

Pac diém nguwoi tham gia khio sat

Gioi tinh

Nam 11 44 10 47.6
N 14 56 11 52.4
Pj tudi

Tur 26-35 8 32 8 38.1
Tu 36-45 12 48 10 47.6
Tur 46-55 5 20 3 14.3
Trinh d

Ctr nhan 15 60 13 61.9
Thac si 10 40 8 38.1
Tham nién gidng day

Tir | nim dén 5 ndm 6 24 5 23.8
Trén 5 nam 19 76 16 76.2
So6 bai hoc/ hoat dong STEM di tham gia

Tir 1 dén 2 bai 19 76 17 81
Trén 2 bai 6 24 4 19

V¢ trinh d9 chuyén mén, 15 nguoi (60%) c6 bang cir nhan, trong khi 10 nguoi (40%) c6 trinh d9 thac si. Tat ca
nhimg ngudi tham gia cua chiing t6i da c6 kinh nghiém vé giang day theo dinh hudng gido duc STEM. Ho d thuc
hién giang day cc bai hoc theo dinh huéng gido duc STEM & 16p hoc caa minh. Diéu nay dic biét quan trong vi
theo yéu cau ciia phuong phap Delphi, nguoi tham gia phai 1a chuyén gia hodc nguoi ¢6 kinh nghiém trong chi dé
cua nghién ciru. DA tuong nghién ciru ciing 1 nhitng GV ¢6 kinh nghiém giang day, s6 lugng GV ¢d kinh nghiém
giang day tir 5 nam tr 1én chiém ti & cao 19 ngudi (76%).

Tai vong 2, ¢6 21 GV tham gia khao sat. S lvong ngudi nghién ciru tham gia cac vong Delphi bi giam 1a diéu
gan nhur lu6n xay ra, véi s6 lugng 21 GV & vong 2 van dam bao tinh tin cdy ctia cac két qua thu duoc.

2.2.2. Két qua khao sat

Duya trén bang 1, nhém nghién ciru da thiét ké mot phiéu hoi. Sau do, nghién ciru mo rong ddi twong khao st vé
c4c ndi dung trong phiéu nay vai 2 vong khao sat. Vong 1, khao st vai bang hoi da hoan thién. Sau vong 1, bang
hoi dugc didu chinh theo cac nguyén tic trong nghién ciru Delphi dé tiép tuc khao sét cac chuyén gia tai vong 2. O
ca 2 vong, cac chuyén gia déu duoc yéu cau hoan thanh cac bang cau héi véi cac thang dénh gia diém s6 & mdi cau.
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Ho ciing dwoc yéu cau giai thich cac cau tra loi cua ho va ho dwoc khuyén kich dé xuét cac diéu chinh bang cau hoi
néu can thiét. Két qua khao sat ¢ hai vong duoc thé hién trong bang 3.
Bdang 3. Keét quda khdo sat ¢ hai vong theo phwong phdap Delphi

Vong 1 (n=25)

Vong 2 (n=21)

STT Kho Kkhién, Gia Dy | Tilg Kho khin, Gia Dy | Tilg
thach thirc tri léch dong thach thirc tri léch dong
TB | chuin V(%) TB | chuin | V(%)
Nang lyc thiét ké ké Ning lyc thiét ké ké
hoach bai day theo hoach bai day theo
1 dinh huéng gio duc 440 | 0.764 84 dinh huéng gi4o duc 432 | 0.690 88
STEM STEM
Naéng luc t6 chuc hoat Nang luc t6 chuc hoat
dong day hoc/gido duc dong day hoc/gido duc
2 theo dinh hudng gido 436 | 0638 %2 theo dinh hudng gido 440 | 0645 %2
duc STEM duc STEM
3 ?_I:ng luc ché bién tai 412 | 072 80 Nang luc ‘phét trién 412 0666 84
icu chuong trinh *
Naéng luc str dung Nang luc st dung
4 | phuong phap, kithuat | 4.16 | 0.688 84 | phuong phap va ki 4.48 | 0.586 96
day hoc thuat day hoc *
5 | Nanglucsirdung 440 | 0764 g4  Nanglucsirdung 400 0500 88
phuong tién day hoc phuong tién day hoc
6 | Nanglucdanh gid HS | 4.28 | 0.614 92 | Nanglucdanh giaHS | 4.08 | 0.572 88
Nang lyc thiét ké va Nang lyc thiét ké va
7 | ché tao san pham 424 | 0663 | 88 | chétaosan pham 408 | 0702 @ 80
STEM STEM
Nang lyc thiét ké Nang luc thiét ke
phiéu danh gia san phiéu danh gia san
8 phém STEM, hoat 316 | 0811 60 oham STEM, hoat 356 | 1.044 56
dong cta HS dong caa HS
Ning luc hudng dan
9 / / / /| HSlam san pham 432 | 0690 88
STEM **
Nang lyc két ndi bai
10 / / / / hoc Vi thc tidn ** 440 | 0.645 92
Ning luc phén tich
11 / / / /| cacyéutdo STEM 356 | 1044 56

trong bai hoc **

(*) Cac muc da dugce didu chinh vé thuat ngir theo goi ¥ ctia ngudi tra 1i vong 1.

(**) Cac muc mdi dugc dua vao vong 2, theo goi y ctia nguoi tra 161 vong 1.

Ti & dong thuan la mot phan khong thé thiéu trong viéc sir dung ki thuat Delphi ciing dugc thé hién trén bang 2.
Mot ndi dung duge coi 1a dat duoc sy dong thuan tir nhimg nguoi dugc khao sét khi it nhat 75% sb ngudi dugc hoi
cho diém hoan toan dong ¥ (tirc 1 5 trén thang diém Likert 5 diém) hodc dong y (tirc 1a 4 trén thang diém Likert 5
diém) (Qureshi & Qureshi, 2021).

Bang 3 cho thdy, ¢ vong 1 ¢6 8 ning lyc duoc dua ra con vong 2 ¢ 11 ning lyc duoc dua ra (dva trén y kién cua
nguoi duge khao sat). Két qua nghién ciu qua hai vong cho thay ¢6 9 trén 11 ni dung dat duoc sy dong thuan tir GV
tham gia khao sét (c&c ngi dung tai thur tu tir 1 &én 7, 9 va 10). Trong khi cac ndi dung tai thir tu 8 va 11 khong dat duoc
sy dong thuan véi ti 1& dong thuan déu 1a 56%. Diéu dac biét 12 hai ndi dung duoc thém vao tir y kién ctia nguoi khao
st & vong 1 (ndi dung thir 9 va 10 tai bang 2) lai dat duoc sw dong thuan khé cao véi ti 18 1an luot 12 88% va 92%.
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Nhu vay, sau hai vong khao st caa Delphi, nghién ctru di kham pha ra 11 yéu t6, tuong tng voi 9 ndi dung dat
duoc sy dong thuan trong bang cau hoi, 1 nhing ning can c6 caa GV khi day hoc theo dinh hudng giéo duc STEM
(ngoai nhirg nang luc chung cia GV).

2.2.3. Thdo lugn

Trong 8 ndng luc thanh t6 dugc dua ra ngay ¢ vong 1 thi & vong 2 két qua co thay doi mot chit nhung “ti lé dong
thuan cao/thap” khong thay doi. C6 4 ning lyc thanh t6 ¢6 ti 16 dong thuan cao ting 1én 1a: Nang luc thiét ké ké hoach
bai day theo dinh huéng gido duc STEM (ting tir 84% lén 88%); Nang luc phét trién chuong trinh (ting tir 80% Ién
84%); Nang lyc sir dung phuong phap va ki thuat day hoc (tang tir 84% 1én 96%); Nang lyc sir dung phuong tién
day hoc (ting tir 84% 1én 88%); C6 3 nang luc thanh t6 ¢ ti ¢ dong thuan cao giam di 1a: Nang Iyc thiét ké phiéu
danh gia san phim STEM, hoat dong cua HS (giam tir 60% xudng con 56%); Nang luc danh gia HS (giam tir 92%
xudng con 88%); Nang luc thiét ké va ché tao san pham STEM (giam tir 88% Xuéng con 80%). Con ning luc to
chuc hoat dong day hoc/giao duc theo dinh huéng gido duc STEM thi co ti 1¢ dong thuan cao gilr nguyén (92%)
Diéu nay khong anh huong toi cac két luan duoc dua ra. Ti 18 ¢6 sy thay doi nhét dinh c6 thé do su thay ddi y kién
cua mot vai GV dugc hoi hodc ¢6 thé do nhiing GV da tham gia & vong 1 ma khong tham gia & vong 2.

Trong cac nang lyc thanh té duoc ngudi nghién ctru dé xuat dua vao lay y kién & vong 2 thi ¢6 2 ning luc thanh
t6 6 y kién ddng thuan cao la: Nang luc hudng dan HS 1am san pham STEM (dat 88%) va ning luc két ndi bai hoc
véi thuc tién (dat 92%); va chi 6 1 thanh t6 niang luc chua dat dugc sy dong thuan cao 1a nang luc phan tich cac yéu
t6 STEM trong bai hoc (dat 56%), tuy nhién 56% ciing 1 mot con sb kha cao. Piéu ndy ching to sw am hiéu cua
nhitng nguoi tham gia nghién cau, ho thuc su la nhitng chuyén gia trong linh virc ma bai bao d& cap. Day ciing 1a
mot yéu cau ddi voi phuong phap nghién cuu Delphi.

Két qud nghién citu cho thay ngoai nhitng nang luc chung cua moi GV, trong day hoc theo giao duc STEM, GV
hién nay van con nhiéu kho khan dé dua day hoc theo dinh huéng giao duc STEM trién khai thanh cong & truong
phd thong. Tuy vay, trong nhiing nam gan ddy, mot s6 kho khin di duoc GV va cac nha quan Ii timg budc giai quyét
nhu: dleU kién co s& vat chat (L& Thanh Huy va Phang Viét Hai, 2019); ning lyc cdng nghé thong tin ciia GV
N guyen Quang Linh & Duong Thi Thu Huong, 2019). Nhung ciing nay sinh nhitng khé khan méi nhu: Nang lyc
thiét ké va ché tao san pham STEM; Ning luc huéng dan HS 1am san pham STEM va nang lyc két ndi bai hoc véi
thyc tidn. Day 1a nhig kho khan nay sinh khi nhiéu GV trién khai day hoc theo dinh huéng gido duc STEM & 16p
hoc ciia minh thay vi nhitng cam nhan hoic nhimg phan doan trugc khi giang day thuc té & truong phé thong.

3. Két luan

Két qua nghién ctru cho thay, ngoai nhimg nang lyc chung ma GV can c6, khi day hoc theo dinh huéng gido duc
STEM, GV can dugc quan tim boi dudng 9 ning Iyc: (1) Nang luc thiét ké ké hoach bai day theo dinh hudng gido
duc STEM; (2) Ning lyc t6 chtc hoat dong day hoc/giéo duc theo dinh hudng gido duc STEM; (3) Nang luc phat
trién chuong trinh; (4) Ning luc st dung phuong phap va ki thuét day hoc; (5) Nang lyc str dung phuong tién day
hoc; (6) Nang luc danh gia HS; (7) Néang luc thiét ké va ché tao san phim STEM; (8) Nang lyc huéng dan HS lam
san pham STEM; (9) Ning lyc két ndi bai hoc véi thuc tién. Mot s6 nang luc thanh té can dugc quan tam, bdi dudng
trong nghién ctru nay ciing da duoc cac tac gia khac dé cap, dac biét 1a cac nang luc sb (1) (Pau Thi Hoa, 2018;
Nguyén Phuong Thao, 2019); s6 (4) (Pau Thi Hoa, 2018; Lé Thanh Huy & Phing Viét Hai, 2019); (9) (Nguyén
Quang Linh & Duong Thi Thu Huong, 2019; 6 Thi Phuong Thao & Nguyén Thi Thuy Hang, 2018). Két qua
nghién ciru 1a goi ¥ doi vai GV va cac nha quan Ii gido duc trong qué trinh boi dudng ning luc cho GV trong day
hoc theo dinh hudng gido duc STEM nham thyc hién thanh cong muc tiéu Chuong trinh GDPT 2018.
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