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PE XUAT KHUNG NANG LU'C DAY HQC TiCH HQP STEM
CHO SINH VIEN SU PHAM HOA HQC

Nguy@n Thi Thuy Trang', Bang Thi Oanh? va Pham Thi Binh?
'Khoa Hoa hoc, Truong Dai hoc Su pham, Pai hoc Hué
’Khoa Hod hoc, Truong Pai hoc Sur pham Ha Ngi

Tém tit. Bing phuong phap tong quan tai liéu va phuong phap chuyén gia, bai b4o nghién
ctru khung nang lyc day hoc tich hgp STEM cua sinh vién su pham Hoéa hoc. Nghién ctru
liy ¥ kién cua 15 chuyén gia c6 trinh d6 tién si va pho gido su chuyén nganh Phwong phap
giang day Hoa hoc thong qua ba cau hoi mé. Phan tich ndi dung dugc sir dung dé xur li dir
lidu thu dwoc. Khung ning luc day hoc tich hop STEM dé xuat bao gdm bbn ning lyc
thanh phan va 8 tiéu chi. Trong d6 cac nang lyc thanh phan cu thé 1a (1) ning lyc nhén thirc
chung vé day hoc tich hop STEM, (2) nang luc thiét ké chii dé tich hop STEM trong day
hoc hod hoc, (3) ning luc té chirc day hoc chii dé tich hop STEM trong mén hoa hoc va (4)
nang luc kiém tra, danh gi4 trong day hoc chu dé tich hop STEM theo dinh huéng phat
trién nang luc. Bai bdo cling trinh bay quy trinh va cac can ctr xay dung khung nang luc day
hoc tich hgp STEM.

Tar khod: khung nang luc, nang lyc day hoc tich hgp STEM, sinh vién su pham, Hoé hoc.

1. Mé dau

Khung nang lyc (NL) co nhiéu khai niém, ton tai dudi nhiéu hinh thirc va mirc do phat trién
khéc nhau tiry vao ddi tugng, nganh nghé, quoc gia va pham vi st dung Dé phu hop véi pham
vi nghién ctru trong linh vire gido duc, cu thé 1a khung NL cho gido vién (GV) va GV tuong lai
1a sinh vién su pham (SVSP), chung t6i lyra chon khai niém khung NL theo Uy ban Chau Au
(2013) nhu sau: Khung NL bao g@)m mot sé cac NL co thé 1a kién thire, ki nang, thai d¢ cho
phép nha gido duc phat trién cac hoat dong giang day hiéu qua nhét [1].

Khung NL dong vai tro dinh huéng va xay dung dong co hoc tap ddi véi ngudi hoc trong
viéc ren luyén va phat trlen NL d6. Thong qua khung NL nay, ngudi hoc dugc cung cap chi tiét,
ré rang ve nhiing yéu cau can dat va tir 6, ngudi hoc cha dong l1ap ké hoach hoc tap cho ban
than ngay tir dau va ngay trong suét qué trinh phat trién. Bén canh do, nguoi hoc s& hinh thanh
dugc dong co hoc tap dung din, c6 trach nhiém hon thong qua viéc nhan ra nhiing diém manh,
diém yéu cua ban than khi so sanh, ddi chiéu két qua dat duoc tai cac thoi diém hoan thanh khac
nhau véi cac tiéu chi dugc mé ta trong khung NL. Nguoi day ciing c6 thé cin cir vao khung NL
nay dé lya chon nhing ndi dung va phuong phap day hoc (PPDH) gitip ngudi hoc rén luyén NL
nay hiéu qua, ngudi day cd thé can ctr dé xay dung nhitng cong cu danh gia NL cho ngudi hoc [2].

Nhu vy, dé phat trién niang luc day hoc (NLDH) tich hop STEM cho SVSP hoa hoc, can
thiét dé xuat khung NLDH tich hop STEM gitp SV dinh huéng, xay dung dong co hoc tap, tir d6
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cha dong 1ap ké hoach hoc tap, tu danh gid NL ciia minh. Nguoi day ciing c¢6 thé can cir vao
khung NL nay dé lya chon nhitng ndi dung va phuong phap day hoc (PPDH) gitip nguoi hoc
rén luyén NL nay hiéu qua, nguoi day c6 thé cin ctr dé xay dung nhitng céng cu dénh gia NL
cho nguai hoc.

Di co6 mot s cong trinh nghién ctiru xay dung khung ning luc day hoc STEM va STEAM &
trén thé gigi va Viét Nam. C6 thé dugc dan ra nghién ciru cua cac tac gia nhu sau:

Miran Song (2017) dé nghi cu trac NLDH tich hop STEM cho GV Han Qudc gom 3 NL
thanh phan va 21 tiéu chi thong qua phan tich dinh tinh va tong quan tai liéu. (1) Cac dic trung
nhan thirc, (2) cac ki ning giang day va (3) cac dic diém thai do 1a 3 NL thanh phan cta cdu
tric NL nay [3].

Ji Hyun Yu (2012) st dung phuong phap Delphi qua 4 vong khao sat thu dugc khung NL
cho GV trong day hoc ki thuat 16p 6, ki thuat 1a mot trong nhitng linh vuc dugc quan tdm hién nay
ctia gido duc STEM. Khung NL nay gdm 7 hudng: kién thirc khai niém ki thuat; cac ki nang vé ki
thuat; kién thirc vé cac nganh ki thuét; kién thirc noi dung su pham ki thuét; thai do ddi voi ki
thuat; thai d6 ddi voi day hoc mon Ki thuat; va tich hop mdn Ki thudt véi cac mén hoc khac.
Trong 7 huéng nay bao gdm nhiéu NL thanh phan va tiéu chi [4].

Nghién ctru xdy dung va phat trién cac tiéu chi danh gia NL giang day trong gido duc
STEAM & Han Qudc duoc thuc hién bai Bang-Hee Kim (2016), bang cach s dung ca phong
van sy kién hanh vi (BEI) va téng quan tai liéu. Céc chi s danh gia du thao duoc xem xét boi
15 chuyén gia va hai thir nghiém thi diém. Phién ban sta dugc thir nghiém véi 208 GV, di liéu
dugc sir dung dé phén tich nhan t6 kham pha (EFA) va phan tich nhan t6 xac nhan (CFA). Cac
tiéu chi danh gia NL giang day trong gido duc STEAM chinh thic bao gdm 35 tiéu chi trong
bay NL thanh phan: Hiéu biét vé mon hoc (5 tiéu chi); Phuong phap day - hoc (8 tiéu chi); Thic
day nguoi hoc tham gia hoc tap (5 tiéu chi); Hiéu biét vé ngudi hoc (4 tiéu chi); Moi truong hoc
tap va hoan canh (5 tiéu chi); Panh gia nguoi hoc (4 tiéu chi); va Trinh d6 ca nhan (4 tiéu chi) [5].

O Viét nam, tac gia Dang Thi Thuan An (2016) da dé xuat khung NLDH tich hop gdm 3
NL thanh phan va 9 tiéu chi, tén NL thanh phan tuong Gng 1a NL nhan thic chung vé day hoc
tich hop, NL thiét ké va t6 chirc hoat dong day hoc tich hop va NL kiém tra, danh gia trong day
hoc tich hop [6]. Nam 2019, tac gia Hoang Thi Chién ciing di dé xuat khung NLDH STEM cho
SVSP ho4 hoc gdm 3 NL thanh phan va 10 tiéu chi trong d6 NL thanh phan dugc néu cu thé 1a:
NL xay dung chu dé gido duc theo dinh huéng STEM, NL thiét ké va to chirc cac hoat dong day
hoc STEM, NL kiém tra va danh gi4 trong day hoc STEM [7].

Qua phan tich cac tai lidu trén thé giéi vé khung NLDH STEM, STEAM hay khung NL
trong day hoc mén ki thuat danh cho GV, chung t6i nhan thiy: Cac NL thanh phan c6 thé duoc
xdy dung dua trén cac thanh t6 cua khai niém vé& NL (kién thire, ki ning, thai do) nhu tac gia
Miran Song hodc nghién ciru xay dung khung NL dua trén trinh tu thuc hién day hoc trong mot
s6 bai bao khac. Tuy nhién vé co ban cac cich niy cling mang ¥ nghia nhu nhau: Chang han,
diém tuong ddng giita khung NL cta Miran Song v6i ciia bai bao thé hién nhu sau: “NL nh4n
thiec If luan” twong tng veéi “Pdc diém nhan thire”; “NL thiét ké, NL t6 chic thuc hién” twong
g voi “Cac ki nang day hoc”. Bén canh d6, khung NL cua tac gia Bang-Hee Kim lai gom kha
nhiéu NL thanh phin va céc tiéu chi, khung NL nay khong chi tip trung vaio NLDH ma bao ham
ca khung NL danh cho GV, diéu nay c6 thé khién cho nguoi day va nguoi hoc ling ting, khé
danh gia, mét thoi gian trong viéc xay dung cong cu, thu thap va xtr 1i dit liéu,... Vi nhiing
phan tich vé khung NL d6, chang t6i chi lya chon, diéu chinh mot s& NL thanh phﬁn va tiéu chi
phit hop véi bdi canh Viét Nam.

O Viét Nam, da c6 mot cong trinh cdng bb vé khung NLDH STEM cho SVSP ho4 hoc,
cong trinh nay da co xac dinh mot sé can ctr xay dung va khung NL dugc thir nghiém cho SVSP
ho& hoc Truong Pai hoc Thai Nguyén. Qua phan tich nhan thay, danh gia khung NL moéi chi
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dirng lai & muc d6 thir nghiém trén nguoi hoc (két qua thir nghiém chua duoc trinh bay trong
cong trinh) ma chua qua cac phuong phap danh gia nhu phuong phap chuyén gia, phong van
(BEI), tong quan cac cong trinh nghién ciu trude do vé khung NLDH tich hop STEM,...Cong
trinh gém 3 NL thanh phan twong tng véi tén caa 3 NL thanh phan sau trong bai bao nay va c6
mot sb tiéu chi twong ddi phi hop véi nghién ctiu cta ching t6i. Ching t6i da phat trién thém
mot NL thanh phan va mét s6 tiéu chi danh gia cho phu hop vai Ii thuyét, quy trinh day hoc tich
hop STEM.

2. Noi dung nghién ciru
2.1. Phwong phap nghién ciru

Bai béo sir dung phuwong phép tong quan, phan tich tai liéu; trao d6i va lay y kién chuyén gia.

Cac chuyén gia trong nghién ciru nay gdm 15 giang vién co trinh d6 Tién si va Phé gido su
chuyén nganh PPDH hoa hoc thudc 3 mién cua ca nudc. D li€u cia nghién ciru dugc thu thap
thong qua 3 cau hoi mé la:

(1) Cac NL thanh phan trong cdu triic NLDH tich hop STEM c6 day i, hop Ii khéng? Xin

Thay/ Co cho biet y kién khdc néu cac NL thanh phan chua day du, chua hop .

(2) M6 ta cac tiéu chi cua NLDH tich hop STEM c6 ddy di, hop Ii khéng? Xin Thay / C6
cho biet y kién khdc néu mo ta cdc tiéu chi chwa day du, chua hop Ii.

(3) Thay/ Cé ¢é gop ¥, bé sung nao khac?

Dir liéu thu dwoc da xu Ii bang phuong phéap phén tich ndi dung [8], trong d6 dd ma hod tén
cua 15 chuyén gia thanh cac ki hiéu tur S1 dén S15.
2.2. Quy trinh x@y dwng khung nang luc day hoc tich hgp STEM cua sinh vién sw
pham Hoa hec

Budc 1: Tong gquan
tai li& dc dinh
cdc cén ci¥

Budc 4: Xin ¥ kién

e

Budc 5: The
nghiém day hoc 13 T
ke d6 biéu hién

Hinh 1. So' d4 quy trinh xay dwng khung ndng Iuc day hec tich hgp STEM
ciia sinh vién sw pham Hoa hoc

2.3. Céc cin cir chii yéu dé xuat khung niing luc day hec tich hgp STEM ciia sinh
vién sw pham Hoa hgc

- Chi thi s6 16/CT-TTg (Ngay 4-5-2017) cua Thu tudng Chinh Phu [9].
- Nghi quyét S6: 29-NQ/TW [10].
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- Nghi quyét s6 88/2014/QH13 ngay 28/11/2014 cua Quéc hoi vé Doi méi Chuong trinh,
Sach giao khoa Giao duc pho thong; Quyet dinh so 404/QDTTg ngay 27/3/2015 cua Thu tudng
Chinh phu ve phé duyét Bé an Boi madi Chuong trinh, Sach gido khoa Gido duc pho thong [11, 12].

- Chi thi 2919/CT-BGDDT V& nhiém vu cht yéu nam hoc 2018 - 2019 caia nganh giéo duc [13].

- Churong trinh Gido duyc pho théng Téng thé (2018) [14].

- Chuan dau ra trinh d6 dai hoc khéi nganh su pham ddo tao GV THPT [15].

- Thong tw 20/2018/TT-BGDDT vé “Ban hanh quy dinh chuan nghé nghiép GV co s gido
duc pho thong” [16].

- Chuong trinh gido duc phd théng mén Hoa hoc (2018) [17].

- Khung NLDH tich hop STEM da cong b trong cAc tap chi quéc té cua céc téc gia Bang-
Hee Kim, Miran Song va chuong trinh Erasmus + cua Lién minh chau Au [3, 5, 18].

- Ban chat/dic diém gido duc STEM, céch thiic xay dung chi dé, quy trinh thuc hién day
hoc trong gido duc STEM [19, 20].

2.4. Du thao khung nang luc day hoc tich hgp STEM cho sinh vién sw pham Hoa hoc

Dua trén nghiép ctru, phan tich cég tai liéu, xac dinh cac can cu chl:lng to1 da wxéy dung
khung NL du thao gom cac NL thanh phan va tiéu chi caa cdc NL thanh phan dugc thé hién nhu
bang dudi day:

Baing 1. Dy thdo khung ning luc day hoc tich hop STEM cho sinh vién sw pham Héa hoc

Stt Ning luc thanh Tiéu chi
phan
1 | Nhan thac chung vé | 1. Nhan thac cac van dé vé |i luan day hoc tich hop STEM
day hoc tich hgp | 2. Cap nhat, phan tich cac xu hudng va chinh sach gido duc
STEM STEM trén thé gidi va Viét Nam
2 | Thiét ké chu dé tich | 3. Phan tich mdi lién hé va sip xép cac noi dung kién thic lién
hop STEM trong day | quan gitra chuong trinh mén Hoa hoc vdi chuong trinh cac mon
hoc hoa hoc hoc STEM
4. Pé xuat tén, xac dinh muc tiéu, xay dung noi dung cua cha dé
tich hop STEM
5. Lua chon PPDH, KTDH tich cuc, ICT va céc hinh thuc t6 chac
trong thiét ké day hoc tich hgp STEM
6. Thiét ké cac hoat dong hoc tap cho chu dé tich hop STEM
7. Hop tac voi cac GV mbn hoc STEM
3 | T6 chuc thuc hién | 8. Thuc hién cac hoat dong day hoc tich hop STEM theo PPDH,
chu d& tich hop | KTDH tich cuc, ICT va cac hinh thic to chirc day hoc da thiét ké
STEM trong day hoc | 9. Quan sat bao quat I6p hoc, giao nhiém vu hoc tap cho hoc sinh,
hoa hoc tao khong khi hoc tap tich cuc trong lp
10. Piéu chinh linh hoat cac phuong 4n day hoc tich hgp STEM
theo thiét ké ban dau phu hop véi cac tinh hudng I6p hoc
4 | Kiém tra, danh gia | 11. Thiét ké va sir dung cac cdng cu danh gia hoc sinh qua chu dé
trong day hoc cha dé | tich hop STEM trong day hoc hoa hoc
tich hop STEM trong | 12. Ty dénh gi4 va diéu chinh GV day hoc tich hop STEM
day hoc hoa hoc

2.5. Két qué nghién ciru va thio luin

Sau khi thu thap va phan tich dit liéu tir cac chuyén gia, chiing tdi nhan duoc két qua nhu sau:
- Dbi véi cau hoi (1), két qua thu duoc 1a:
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C6 13 trong 15 (chiém 86,67%) chuyén gia dong ¥ rang 4 NL thanh phan trong cau tric
NLDH tich hgp STEM la day di va hop Ii.

Chuyén gia S14 c6 ¥ kién cho rang nén doi tén ciia NL thanh phan thir 4 la “Kiém tra,
danh gia trong day hoc chu dé tich hop STEM trong day hoc hoa hoc” thanh “Kiém tra, danh
gid trong day hoc chii dé tich hop STEM theo dinh huéng NL .

Va y kién caa chuyén gia S15 “Nén bé sung thém NL vdn dung kién thize, ki ning day hoc
tich hop STEM vao day hoc”.

Dbi v6i cau hoi ndy chung toi dong ¥ véi ¥ kién ctia chuyén gia S14 1a thém cum tir theo
dinh huéng NL dé nhan manh dinh huéng giao duc phat trién NL hién nay. Chung t6i ciing ghi
nhan y kién cta chuyén gia S15, tuy nhién NL véan dung kién thirc, ki ning day hoc tich hop
STEM vao day hoc da dugc thé hién rd & NL thanh phan thir 2 va thi 3.

- V61 cau hoi (2) vé co ban cac _chuyén gia déu dong y voi sy md ta cac tiéu chi ma chung
t6i d& xuét, tuy nhién ciing c6 mot sd y kién dong gop khac nhu ching t6i trinh bay va phén tich
duéi day:

Chuyén gia S1, S4, va S8 déu cho rang tiéu chi sé 7 nén di kém sau tiéu chi sé 3. CO thé
dan Ii gidi cua 2 chuyén gia nhu sau:

Chuyeén gia S1 giai thich diéu nay Ia hop Ii vi viéc lira chon ngi dung can c6 si tham khao
tir cac GV mdn hoc khac vé ngi dung thiét ké.

Con chuyén gia S4 thi i giai dau tién GV hoa hoc nghién ciu dé xudt chu dé tich hop
nhung phdi sau khi hop tac véi cac GV mén hoc STEM thi méi khang dinh diroc cac chui dé tich hep.

Ciing véi tiéu chi s6 7 nay, chuyén gia S2 d& nghi nén sta tiéu chi nay 1a “Hop tdc véi GV
mén hoc STEM trong thiét ké chii dé tich hop STEM”. Bai bao ghi nhan sy dong gop cla céc
chuyén gia vé ¥ nay, tuy nhién, theo két qua thir nghiém, chung t6i nhan thy, tiéu chi s6 7 nay
thu duoc két qua rat thap. C6 thé 1i giai rang, GV phd thong c6 hoat dong sinh hoat chuyén mén
nghién ctru bai hoc nén thuan lgi trong viéc hop tac, trao ddi chuyén mén giita cac linh vuc.
Trong khi d6, SVSP rat kho dé hop tac véi SV cac mon hoc khac, chi dung lai & mic do tim
hiéu cac kién thirc lién quan cta cac linh vyuc thudc chit & STEM, cung véi li gidi cta chuyén
gia S6 1a ¢ tiéu chi s6 7 di bao ham trong cdc tiéu chi sé 3, 4 va 6. Vi vy, bai bao di cit bo
tiéu chi nay.

Chuyen gia S14 dong y rang cdc tiéu chi sé 1 dén sé 10 va sé 12 di dwoc mé ta day du va
hop Ii va dé nghi tiéu chi so 11 nén sua thanh thzet ké va sir dung cac cong cu danh gid hoc
sinh qua chii dé tich hop STEM va xit |i thong ké sé liéu thu dwroc”. Bai bao ghi nhan quan diém
nay cta chuyén gia va da chinh stra lai tiéu chi s6 11 trong khung NLDH tich hgp STEM.

Chuyén gia S3 nhan xét rang Cdc tiéu chi danh gia vé cic NL thanh phan ddy di, song
dién dat can ré rang hon va khiic chiét hon. Chuyén gia nay ciing dé nghi cach stra nhu sau:
Tiéu chi s6 3 c6 thé sira thanh “Xdc dinh nhitng ndi dung kién thirc cé lién quan trong chwong
trinh mén hod hoc véi cic mén hoc tich hop STEM va phan tich moi lién hé giita ching”. Tiéu
chi s6 3 nghién ciru da viét lai theo nhu thyc té thir nghiém khung NL. D6 ciing chinh 1a quan
diém cta chuyén gia S5 nhan xét rang viéc mé td cdc tiéu chi chia thét logic, hé thong. Can
diéu chinh lai cdc tiéu chi tir thuc té day hoc chu dé tich hop STEM cu thé trong mon hod hoc.

Bai bao da dién dat lai tiéu chi s6 5 va sé 10 theo nhu y kién xay dung cua chuyén gia S7
thanh “Lwa chon PPDH va KTDH tich cuc, ICT trong té chic day hoc chu dé tich hop STEM”
va “Quan sat, diéu chinh linh hoat hoar @éng day — hoc chui dé tich hop STEM cho phu hop véi
tinh huang lép hoc”.

“Tao khong khi hoc tdp tich cuc va giao nhiém vu hoc tdp cho hoc sinh” 1a'y kién nén sua
cho tiéu chi so6 9 cua chuyén gia S9. Chuyén gia S4 con bé sung thém y kién rang ¢ tiéu chi sé
9, nén dwa cum tir “quan sat bao quat 16p hoc” xuéng cudi cau vi cum tir “giao nhiém vu hoc
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tdp cho hoc sinh...” la nhiém vy chinh cua hoc sinh can dwoc thuc hién trieéc nhiém vy quan
sdt...Tuy nhién, nghién ctru dé cat bo tiéu chi nay vi n6 da bao ham trong cc ti€u chi kia dong
v6i quan diém cua chuyén gia S6. Ngoai y kién vé tiéu chi s6 7, chuyén gia S6 ciing nhan xet
thém cdc tiéu chi dwa ra ddy du, nhung qud chi tiét nén cé thé thira hodc thiéu. Viéc liét ké cac
hoat déng trong qua trinh té chac thuec hién chu dé tich hop STEM trong tiéu chi sé 9 sé khdng
ddy i dwoc va cac hoat dong do da dwoc thé hién trong tiéu chi sé 8 va 10. Vi vay, chuyén gia
dé nghi bé tiéu chi so 9.

Chuyén gia S15 cho rang can cu thé cong cu gi ddc thi cho STEM trong tiéu chi sé 11. Tuy
nhién, c6 nhiéu loai céng cu danh gia trong gido duc STEM, kho co thé liét ké chi tiét trong
khung NL nay duoc.

Mic du khong co chuyén gia nao co y kién d6i véi tiéu chi sd 2, nhung chung toi di thu
duge két qua kha thap vé tiéu chi nay qua thir nghiém — t6 chire cho SV nghién ctu li thuyét
thiét ké, t6 chirc va danh gia trong gidgo duc STEM. Piéu nay c6 thé giai thich rang, thoi gian
hoat dong chuyén moén d01 vo1 GV la kha dai, theo thoi gian s€ co nhleu chi dao moi tir cac cap,
nhiéu sy thay ddi, phat trién theo s tién bo cua xa hoi, do do tidu chi sb 2 nay la rit quan trong
(101 v6i GV trong qua trinh phat trién NLDH tich hop STEM. Tuy nhién, d6i _tuong dugc phat
trién NLDH tich hop STEM trong nghién ctru nay la SV, thoi gian dao tao ngén nén kho co thé
c¢6 nhitng thay ddi trong xu hudng va chinh sach. Vi vay, chiing t6i bo tiéu chi cap nhat, phan
tich cac xu hudng va chinh sach gido duc STEM trén thé gioi va Viét Nam trong khung NLDH
tich hop STEM cho SVSP hoa hoc. Trong qua trinh hinh thanh va phét trién NLDH tich hop
STEM cho SV, chiing t6i da luu y cho SV va chu ¥ thiét ké, lwa chon cac nhiém vu, hoat dong
phtt hop v6i xu huéng chung cta thé gidi cling nhu dinh hudéng chung cua Viét Nam.

- Béi véi cau hoi (3) gop y, bo sung khac. Chung t0i ciing thu dugc mot sb dong gop trong
viéc xac dinh can ctr, mot s6 16i hiéu nham thuat ngix. Minh hoa 14 trong ban duy thao ching toi
da sir dung thuat ngit “ciu tric khung” nay dugc d& nghi dung mét trong hai thuat ngir 12
“khung” hodc “ciu triic” vi ¥ nghia ctia n6 13 nhu nhau.

Tiép thu ¥ kién tir cac chuyén gia chung t6i di chinh sira, sau d6 tién hanh thir nghiém
thiam do khung NLDH tich hgp STEM nay trén 50 SVSP Hoa hoc truong DHSP Hué trong viée
phat trién NLDH tich hop STEM cho SV trong 2 hoc ki ctia nim hoc 2017 - 2018 bang bang hoi
5 muc ciia thang Likert, s6 liéu thu dugc xir li bang phan mém SPSS 20 (cu thé xin trinh bay chi
tiét trong bai bao sau), qua nhiéu 1an diéu chinh, khung NLDH tich hgp STEM dé xuét gom 4
NL thanh phan va 8 tiéu chi nhu ¢ Bang 2.

Bang 2. Khung nang luc day hec tich hgp STEM danh cho sinh vién sw pham Hoa hoc

Stt | Ning luc thanh phan Tiéu chi
1 | Nhan thic chung vé day | 1. Nhan thic cac van dé Ii luan vé day hoc tich hop
hoc tich hop STEM STEM

2. Xac dinh béi canh, van d thuc tién c6 lién hé véi cac
noi dung kién thirc trong chuong trinh mén hoa hoc va
cac mon hoc thuge linh vuc STEM dé xay dung chu dé
tich hop STEM

3. D& xuit tén va xac dinh céac thong tin co ban caa chu
dé (muc tiéu, nhiém vy, san pham va tiéu chi danh gi4
san pham cua chu & STEM)

Thiét ké chu dé tich hop
2 | STEM théng qua day
hoc hod hoc

4. Xay dyng tién trinh to chic day hoc chu dé, lya chon
PP, KTDH tich cuec, ICT st dung trong t6 chic day hoc
chu dé tich hgp STEM
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Pé xudt khung nang lec day hoc tich hop STEM cho sinh vién s pham héa hoc

5. Thiét ké cac hoat dong hoc tap cu thé cho chu dé tich
hop STEM

T6 chiic thuc hign chu | 6. Thuc hién cac hoat dong day hoc chu dé tich hop
dé tich hop STEM | STEM theo KHDH da thiét ké

3 théng qua day hoc hoa
hoc
" o 7. Thiét ké va sir dung cc cong cu danh gia hoc sinh
Kiém tra, danh gia trong | qua chy @ tich hop STEM va xt |i théng ke s lieu thu
4 day hoc chu de tich hop | 4yoc

STEM }heo dinh hudng - — Y ; N e 2
phét trién GV 8. Ty danh gia ké hoach, diéu chinh hoat déng thiét ke

va thuc hién day hoc tich hgp STEM

3. Kétluin

Qua phuong phap téng quan tai lidu va phuong phap chuyén gia, bai bao di dé xuat khung
NLDH tich hop STEM danh cho SVSP Hoé hoc gém 4 NL thanh phan va 8 tiéu chi cua cac NL
thanh phan d6. Bai bao di xay dung va didu chinh cac NL thanh phan va tiéu chi cua khung
NLDH tich hgp STEM so véi nhitng nghién ctru truée dé cho phi hop véi déi twong va bbi
canh cu thé cua Viét Nam. Bai bao ciing di dua ra cac 1ap luan |i giai cho viéc dé xuat khung
NL nay dua trén y kién cia chuyén gia va thir nghiém. Ching tdi hi vong, khung NL nay 1a co
s& dé dé xuat cac bien phéap va xay dung cong cu danh gia phu hop trong viéc phat trién NLDH
tich hgp STEM cho SVSP ndi chung va SVSP hoa hoc noi riéng ciia cac Truong dai hoc trén ca nudc.

TAI LIEU THAM KHAO

[1] E. Commission, 2013. Supporting teacher competence development for better learning outcomes:
Brussels: European Commission.

[2] Théi Hoai Minh, 2018. Phdt trién ning liec iing dung cong nghé théng tin va truyén théng trong day
hoc cho sinh vién su phagm hoa hoc cua cdc truong dai hoc. Luén an Tién si Gido duc hoc, Truong
Pai hoc Su pham Ha Noi.

[3] M. Song, 2017. Teaching Integrated Stem In Korea: Structure Of Teacher Competence. Science and
Technology Education, Vol. 2, pp. 61-72.

[4] Y.L.JiHyun Yu, Yan Sun, Johannes Strobel, 2012. A Conceptual K-6 Teacher Competency Model
for Teaching Engineering. Procedia - Social and Behavioral Sciences. Vol. 56, pp. 243-252.

[5] B.-H. Kim and J. Kim, 2016. Development and Validation of Evaluation Indicators for Teaching
Competency in STEAM Education in Korea. Eurasia Journal of Mathematics, Science &
Technology Education, Vol. 12.

[6] Dang Thi Thuan An, Trin Trung Ninh, 2016. Xay dung khung ning luc day hoc tich hgp cho sinh
vién su pham Hoa hoc. Tap chi Truong Dai hoc Su pham Ha Ngi. Tép 61, $6 6, pp.79-86.

[71 H. T. Chién, 2019. Designing a competencies framework for STEM teaching for pre-teachers of
chemistry in the University of Education for meeting the new demands of current teacher training.
Tap chi Khoa Hoc Gido Duc va Cong Nghé, Vol. 8.

[8] R.P.Weber, 1990. Basic content analysis, 2nd Ed ed.: Newbury Park : Sage Publications.

[9] Thi tuéng Chinh phu, 2017. Chi thi s6 16/CT-TTg cta Thi tuéng Chinh phu: V& viée ting cuong
ning lyc tiép can cudc Cach mang cong nghiép lan thir 4.

[10] http://vanban.chinhphu.vn/portal/page/portal/chinhphu/hethongvanban?class_id=2&_page=1&mode
=detail&document_id=189610.

[11] Nghi quyét s6 29-NQ/TW ngay 4/11/2013 Hoi nghi Trung wong 8 khoa XI vé d6i méi cin ban, toan
dién giao duc va dao tao. https://moet.gov.vn/tintuc/Pages/doi-moi-can-ban-toan-dien-gd-va-
dt.aspx?ltemID=3928.

183


http://vanban.chinhphu.vn/portal/page/portal/chinhphu/hethongvanban?class_id=2&_page=1&mode=detail&document_id=189610
http://vanban.chinhphu.vn/portal/page/portal/chinhphu/hethongvanban?class_id=2&_page=1&mode=detail&document_id=189610
https://moet.gov.vn/tintuc/Pages/doi-moi-can-ban-toan-dien-gd-va-dt.aspx?ItemID=3928
https://moet.gov.vn/tintuc/Pages/doi-moi-can-ban-toan-dien-gd-va-dt.aspx?ItemID=3928

Nguyén Thi Thuy Trang, Dang Thi Oanh va Pham Thi Binh

[12] Qudc Hoi, 2014. Nghi quyét S6: 88/2014/QH13 V& d6i mdi Chuong trinh, Séch giéo khoa Gido duc
phé thong.

[13] http://chuongtrinhkhgd.moet.gov.vn/van-ban/Pages/chi-tiet-van-ban.aspx?ltemID=1252.

[14] Tha Tudng Chinh phu, 2015. Quyét dinh s6 404/QD-TTg cua Thu tudng Chinh phu : Phé duyét Dé
an d6i méi chuong trinh, sach gido khoa gido duc phd théng. http://vanban.chinhphu.vn/portal/page/
portal/chinhphu/hethongvanban?class_id=2&mode=detail&document_id=179497.

[15] Bo Gido duc va Pao tao, 2018. Chi thi 2919/CT-BGDDT vé nhiém vu cha yéu nim hoc 2018 -
2019 cua nganh gido duc. https://thuvienphapluat.vn/van-ban/giao-duc/Chi-thi-2919-CT-BGDDT-
2018-nhiem-vu-nam-hoc-nganh-giao-duc-2018-2019-391333.aspx.

[16] B Gido Duc va Pao Tao, 2018. Chuong trinh gido duc phd théng chwong trinh tong thé (Ban hanh
kém theo Thong tu s6 32/2018/TT-BGDDT ngay 26 thang 12 nim 2018 cua B trudng B Gido duc
va bao tao).

[17] B6 Gido duc va bao tao, 2012. Chuin dau ra trinh d6 dai hoc khéi nganh su pham dao tao GV
THPT.

[18] Bo Gido duc va Pao tao, 2018. Thong tur 20/2018/TT-BGDDT vé “Ban hanh Quy dinh Chuén nghé
nghiép GV co s& Gido duc phd thong”.

[19] Bo Gido duc va Dao tao, 2018. Chuong trinh gido duc phd thong mén hod hoc (Ban hanh kém theo
Thoéng tu s6 32/2018/TT-BGDDT ngay 26 thang 12 nim 2018 ctia Bo truong Bé Gido duc va Pao tao).

[20] European Commission, 2011. Policy approaches to defining and describing teacher competences
(peer activity), pp. 1-4

[21] M. Sanders, 2009. STEM Education, STEMmania. The Technology Teacher, Vol. 68 (4), pp. 20-26.

[22] L. D. English, 2016. STEM education K-12: perspectives on integration. English International
Journal of STEM Education, Vol. 3 (3).

ABSTRACT
Proposing STEM teaching Competency framework of pre-chemistry service teachers

Nguyen Thi Thuy Trang', Dang Thi Oanh? and Pham Thi Binh?
1Faculty of Chemistry, Hue University of Education
?Faculty of Chemistry, Hanoi National University of Education

Competency framework of pre-chemistry service teachers STEM teaching was investigated
by literature and qualitative research. Research were used 3 open-questions then reviewed by 15
experts with doctorate degree or higher. The collected data is analyzed by content analysis. The
formal STEM teaching competence framework consists of four component competencies and
nine indicative behaviors. In particular, the component competencies include (1) general
cognitive competence of STEM integrated teaching, (2) competence of designing STEM
education topic in teaching chemistry, (3) competence of conducting STEM education teaching
and (4) competence - based testing and evaluating in teaching STEM integrated topics. The
paper also presents the process and bases for developing STEM teaching competence
framework.

Keywords: competency framework, STEM teaching competence, pre-service teacher,
Chemistry.
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