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science, self-regulation, frameworks, as well as studies highlighting the role of ICT and the potential

teaching competency of self-regulation competency in teaching, this study proposes the TPASK-

SRL framework for Natural Science teacher competencies. The framework
consists of eight components: pedagogical knowledge, scientific knowledge,
technological knowledge, pedagogical content knowledge, technological
pedagogical knowledge, technological content knowledge, technological
pedagogical content knowledge, and self-regulation competency in teaching.
The TPASK-SRL framework serves as a guide for developing teaching
competencies for pre-service and in-service science teachers and has the
potential to support a more comprehensive assessment of teaching
competencies. Future research may extend the contributions of this
framework by validating the measurement scale or designing instructional
interventions across different participant groups and educational contexts.

1. Mé dau

Theo Chuong trinh gido duc pho thong 2018, img dung cong nghé thong tin (CNTT) trong day hoc 1a yéu cau
¢t 161 nhdm gop phan phat trlen pham chét, nang lyc HS (B6 GD-DT, 2018a). Dinh huéng nay duoc cu thé hoa
trong Chuong trinh chuyén di sb qudc gia, nhin manh phat trién ki nang s, thiic ddy day hoc truc tuyén, g dung
cong ngh¢ trong giao bai, kiém tra, danh gid va h trg hoc tap (Thu tudng Chinh phu, 2020). bac biét, van dé nay
cang tr& nén cap thiét hon d6i vi chuong trinh mén Khoa hoc ti nhién (KHTN) ¢ cap THCS. B GD-DT (2018b)
da tryc tiép nhan manh sy quan trong ciia CNTT trong mon hoc nay théng qua cac dinh hudng can cha trong khai
thac tur liéu s6 va sir dung hiéu qua hoc liéu dién tir nhu video thi nghiém, thi nghiém ao, m6 phong. Tir do, c6 thé
thay viéc phat trlen ning lyc s ciia GV Viét Nam la rat can thiét. Tuy nhién, thuc trang gan day cho thay viée phat
trién nang lyc sb ciia GV Viét Nam ndi chung Van con han ché, dong thoi ton tai sy khang cu nhat dinh déi véi viée
ap dung cac cong cu va phuong phap day hoc sé mang tinh d6i méi (UNESCO, n.d.). Vi vay, mot khung nang luc
tich hop, toan dién trong day hoc KHTN s& h tro danh gia va bdi dudng GV, sinh vién su pham, gop phin nang cao
chat luong gido dyc.

Ddi voi cac khung 1i thuyét vé kién thirc giang day trong bdi canh cong nghé, khung 1i thuyét k1en thire ndi dung
su pham c6ng nghé (Technological Pedagogical Content Knowledge - TPACK) la mot trong nhiing nén tang li thuyet
vitng chéc duoc cac nha nghlen ctru trén thé gidi sir dung. Khung nay dugc Mishra va Koehler (2006) phat trién dua
trén khai niém Kién thirc ndi dung su pham (Pedagogical Content Knowledge - PCK) ctia Shulman (1986), nhim
mb ta su két hop giira Kién thirc ndi dung (Content Knowledge - CK), Kién thtrc su pham (Pedagogical Knowledge
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- PK) va kién thirc cong nghé (Technological Knowledge - TK). Ngoai cac khai niém vé PK, TK, CK va PCK, mo
hinh nay con nhan manh cac yéu t6 vé Kién thirc sw pham cong nghé (Technological Pedagogical Knowledge - TPK)
va Kién thirc ndi dung cong nghé (Technological Content Knowledge - TCK). B6i véi linh vire day hoc khoa hoc,
dé phan anh dung dic thu ctia cac phuong phap thuc hanh va kham pha, khai niém “Noi dung” (C) da duoc
Jimoyiannis (2010) cu thé hoa thanh “Khoa hoc” (S), tao nén khung TPASK (Technological Pedagogical Science
Knowledge). Cho dén hién nay, TPACK/TPASK di trd thanh nén tang li thuyét phd bién dé nghién ctru ning luc
tich hgp cong ngh¢ ciia GV. Tuy nhién, tai Viét Nam, viéc van dung va trién khai mé hinh TPACK van doi mit voi
mot s6 han ché nhét dinh nhu thiéu cac nghién ctru hé thong vé dao tao va phat trién chuyén mén chuyén siu; thiéu
cac dir liéu dinh luong, minh chimg thue tién vé nang luc day hoc ciia GV & cic khu vyc khac nhau, ciing nhu cc
khung dénh gia dang tin cdy de do ludng nang luc day hoc ciia GV (Truong va cong sw, 2024). Nhiing khoang trong
nay cho thay van con nhiéu tiém ning dé tlep tuc nghién ctru va phét trién mé hinh TPACK tai Viét Nam, dic biét
khi thue tién bdi dudng trong nudc chua nhan manh ding khia canh cong nghé du khung i thuyét da bao ham yéu
t0 nay.

Bén canh d6, trong bdi canh chuyén dbi gido duc, hiéu qua day hoc cta sinh vién s pham va GV con chiu anh
huéng béi ning luc hoc tip tir didu chinh - Self-Regulated Learning (SRL) - trong day hoc va tir bdi dudng chuyén
mén (Karlen va cong sy, 2023; Zimmerman, 2002). Sui va cong su (2024) cho thiy SRL c6 su twong tic véi TPACK
trong day hoc khoa hoc; GV ¢6 nang luc tu diéu chinh cao thuong chu dong, linh hoat, phan tu su khi str dung cong
nghg, dong thoi tich cuc hop tac, trao doi kinh nghiém va tir bdi dudng chuyén mon. Diéu nay goi y rang SRL 14 yéu
t6 ¢4 nhan hd trg hoc tap, va la thanh phén quan trong trong ning lyc day hoc khoa hoc. Mic du cac nghién ctru hién
nay budc dau da xem xét mdi lién hé giira SRL va TPACK (Huang va cong sur, 2021; Kong va Wang, 2024), nhung
s lugng nay van con han ché va chua duoc tich hop mot cach hé thong trong cac khung li thuyét nang luc day hoc
(Li va Bai, 2025). Ngoai ra, cac nghién ciru chuyén sau vé ning luc day hoc cac mén khoa hoc van con ¢ mire khiém
ton. Thach thirc hién nay nam & sy thiéu hut cac co ché chuyén hoa tir hé thdng kién thuc 1i thuyét TPASK sang hanh
vi giang day thuc té do thiéu di sy can thi€p cua cac tién trinh siéu nhan thire (Tan, 2025). Diéu nay cho thdy nhu cau
tiép tuc nghién ctru va dé xuit cac dinh huéng chién luge nhdm b01 dudng nang luc day hoc cho sinh vién su pham
va GV mot cach toan dién. Dé gop phan lép day nhimg khoang trong nghién ctru trén, bai bao nay trinh bay nghién
ctru 1i luan cac nghién ctru lién quan va tip trung d& xuat khung 1i thuyét TPASK-SRL cho GV KHTN vé ning luc
day hoc KHTN tich hop ning luc ty didu chinh nhém xay dung co s¢ cho cic cong cu danh gia cling nhu ho tro
chuong trinh dao tao GV KHTN trong bdi canh chuyén doi s6 tai Viét Nam.

2. Phuong phap nghién ciru

Phuong phap tong quan tai liéu theo dinh hudng tuong thuat (narrative literature review) dugce thuc hién nham

phén tich va tong hop cac nghién ctu lién quan dén  khung nang luc day hoc TPACK, TPASK va SRL trong bbi

canh nhan manh CNTT trong gido duc theo huéng dan ctia Snyder (2019). Phuong phap nay phi hop véi muc tiéu
nghién ctru cac khung 1i thuyét va dé xudt m hinh ning luc day hoc KHTN tich hop ning luc tur diéu chinh cho boi
canh Viét Nam, dua trén viéc ké thira va ddi chiéu cac nghién ctru trude do. Quy trinh nghién ctru cu thé duoc thuc
hién qua bon giai doan:

Giai doan 1. Thiét ké nghién ciru: Nghién ctru xac dinh myc ti€u tong quan 13 1am rd méi lién hé giita khung ning
lyc TPACK, TPASK v SRL trong bdi canh chuyén doi sé nham xay dyng khung ning lyc day hoc KHTN phui hop
voi bdi canh gido duc Viét Nam.

Giai doan 2. Thu thdp va lya chon tai liéu: Cac tai liéu dugc tim kiém trén céc co so dir liéu Google Scholar,
Scopus va Web of Science voi cac tir khoa nhu “TPACK”, “TPASK”, “science teaching”, “science education”, “self-
regulated learning” va “SRL”. Cac tai liéu dugc lya chon c6 chu dich dua trén mirc d lién quan dén muc tiéu nghién
ctru, gid tri hoc thuat, tinh cap nhat va kha ning dong goép cho viée xdy dung khung Ii thuyét. Nhimg nghién ctru
khéng co o tin cay hodc khong lién quan tryc tiép dén chii & nghién ciru s& dugc loai bo.

Giai doan 3. Phan tich tdi liéu: Céc tai liéu dugc phan tich theo hudng tong hop, so sanh cac ndi dung lién quan
nhdm xéc dinh céc thanh t cdt 16i cta nang luc day hoc khoa hoc trong bdi canh hoc tap tu diéu chinh va chuyén
d6i s6. Qué trinh nay tap trung vao viéc nhan dién cac diém giao thoa, tir d6 cho thiy kha nang tich hop tir cac két
qua nghién ciru trude.

Giai doan 4. Tong hop va dé xudt khung Ii thuyét: Trén co so két qua phan tich, nghién ctru tién hanh hé thong
héa céc thanh 6 giao thoa giita TPACK, TPASK va SRL dé d& xuat khung ning lyc day hoc KHTN tich hop ning
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Iye ty diéu chinh. Khung li thuyét dugc xdy dung theo dinh hudng hd trg hoat dong dio tao GV, bdi dudng chuyén
mon va phat trién cong cu danh gia ning luc trong bdi canh gido duc Viét Nam.

3. Két qua nghién ciru

3.1. Khung néng luc day hoc téng qudt TPACK va khung ning luc day hoc khoa hoc TPASK trong méi lién hé
véi néing luc hoc tip tw diéu chinh va béi cinh thoi dai so

Khung TPACK dugc xem la mét co s 1i thuyét quan trong trong viéc dinh hinh nang Iuc day hoc toan dién ctua
GV va sinh vién su pham. Dya trén khung 1i thuyét ciia Mishra va Koehler (2006), Schmidt va cong sur (2009) da
phat trién va chuan hoa cong cu do luong gom 7 thanh t6 (TK, CK, PK, PCK, TCK, TPK va TPACK) véi 47 phat
biéu. Cong cu nay gop phan cu thé hoa cac biéu hién hanh vi cua timg thanh 6 trong khung TPACK, cho phép danh
gia twong ddi toan dién nang luc day hoc va da dugc sir dung rong rdi trong cac nghién ctru hién nay. Ké thira cac
nghién ciru trude, Schmid va cong sur (2020) da phat trién TPACK .xs gdm 28 phat biéu nham tinh gian va tdi wu hoa
cong cu, qua d6 ting tinh kha thi trong trién khai thyc tién. Tuy nhién, cac khung ning lrc va cong cu danh gia
TPACK hién nay vin mang tinh khai quét cao, chua phan 4nh ddy du dic thu cta timg linh vyre mén hoc.

Trong day hoc khoa hoc, tng quan nghién ctru da nhan dién dwoc 2 hudng tiép can chinh di véi viée phat trién
khung TPACK cho mén hoc.

(1) Phat trién thang do chuyén biét cho mén khoa hoc thong qua viéc cy thé hoa cac thanh t6 trong khung TPACK.
Chéng han, nghién ciru cta Kiray (2016) dua trén khung TPACK dé thiét ké thang do nang luc TPACK danh cho
sinh vién su pham khoa hoc gém 55 biéu hién hanh vi v6i 7 thanh t6 cia TPACK. M& rong hon, Bilici va cong su
(2013) tich hop thém mot thanh t6 méi vao khung TPACK 14 “CxK” (Kién thirc vé bdi canh), bao gdm céc yéu td
bdi canh nhur vin hoa, dic diém nhan khau hoc ciia HS, hay diéu kién vt chat 16p hoc. Viéc cu thé hoa TPACK cho
day hoc khoa hoc co ban 1a mot dinh huéng phit hop, song ciing dit ra thach thirc vé tinh t6i wu héa sb luong biéu
hién hanh vi ciing nhu tinh da dang ciia d6i twong (ca hai cung khao sat véi sinh vién & Thd Nhi Ky).

(2) Pé xuit khung ning lyc day hoc danh cho GV KHTN - TPASK dugc thuc hién boi nhém nghién ctru
Jimoyiannis (2010), dua trén tich hgp TPACK va cach tiép can hoc tap xac thuc (authentic learning), trong d6 “S”
dai dién cho N§i dung Khoa hoc, cu thé hoa cho “C” dai dién cho Noi dung no6i chung. Khung TPASK tap trung vao
4 thanh t6 chinh: Kién thirc khoa hoc sur pham (Pedagogical science knowledge - PSK), Kién thirc khoa hoc cong
nghé (Technological science knowledge - TSK), TPK va Kién thirc khoa hoc su pham cong nghé (Technological
pedagogical science knowledge - TPASK). Khung TPASK da dugc ap dung va cho ra nhitng hi¢u qua gido duc tich
cyc trong linh vyue gido duc hoa hoc (Hermandez-Ramos va cong su, 2023), sinh hoc (Maknun va cong su, 2025), vat
li (Reski va cong sur, 2025). Viéc chuyén tir TPACK sang TPASK cho thiy xu huéng tich cuc trong cu thé hoa khung
nang luc day hoc theo dac thu mén hoc. Tuy nhién, khung TPASK y?m con han ché vé kich ¢& mau va do tin cay do
m6i dugc danh gid so bd bang phuong phéap dinh tinh, chua qua kiém dinh théng ké. Piéu nay cho thiy con nhiéu
tiém ning trong viéc xdy dung khung nang luc day hoc khoa hoc toan dién, dong thoi goi mo hudng mo réng va tich
hop thém cac thanh 6 nang luc nham dap g yéu cau doi mdi day hoc hién nay.

Hién nay, trong béi canh cong nghé khong ngimg phat trién, yéu t6 T vé cong nghé trong khung TPACK vén tiép
tuc dwoc nhan manh nhu mot trong tam trong day hoc khoa hoc. Viéc tich hgp CNTT vao day hoc dugc chitng minh
co tac dong tich cuc dén viéc nang cao nang luc TPACK, hi¢u qua day hoc ciing nhu sy tu tin cia GV (Jang va Tsai,
2012; Raveh va cong su, 2025; Rotary-Saban va Shonfeld, 2025). Tuy nhién, trong thuc tién, viéc tich hop nay van
ton tai nhitng han ché. Chang han, Shambare va Jita (2024) cho thay cac thanh phan nang luc lién quan dén cong
nghé (TK, TPK, TPACK) thudng biéu hién thap hon so véi cac thanh phan ning lyc khong lién quan dén cong nghé
(CK, PK, PCK). Bén canh d6, GV chu yéu sir dung CNTT ¢ miic trung binh trong trinh bay thong tin va danh gia,
nhung con han ché khi hd trg hoat dong tim toi, kham pha khoa hoc (Raveh va cong sur, 2025). Nhitng phat hién nay
twong dong véi thyc tién Viét Nam, cho thay nhu cau cap thiét phai cu thé hoa yéu td tich hop CNTT trong day hoc
khoa hoc. Vi vay, viéc dé xuét khung nang lyc day hoc KHTN nhén manh tich hop CNTT mét cach hé thng, gan
voi thyc tién 1a can thiét trong boi canh gigo duc so0.

Mat khac, trong nhimg nam gin day, viéc xem xét moi lién h¢ gitra SRL va TPACK duoc cac nha nghién ctru
quan tim bgi tiém nang ma n6 mang lai ddi voi viee phat trién chuyén mén ctia GV va sinh vién su pham. Huang va
Lajoie (2021) cho thiy SRL 1a goc nhin quan trong dé hiéu cach GV va sinh vién su pham diéu chinh khi giai quyét
cac nhiém vu day hoc. D¢ phat trién TPACK hiéu qua, GV can c6 ning luc ty diéu chinh trong str dung cong ngh¢
va d4anh gia chién Iugce day hoc. Trong linh vyc gido duc khoa hoc, Sui va cong sy (2024) chi ra ring SRL anh hudng
tich cyc dén TPK va TCK, tir d6 trung gian hoa mdi quan hé gitta SRL va TPACK ctia GV va sinh vién sur pham,
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dong thoi ciing cung cap mot 16 trinh kha thi dé nang cao TPACK ctia GV thong qua SRL. Li va Bai (2025) cho thay
phén 16n GV mim non va nha truedng déu c6 mure phat trién TPACK ¢ mire trung binh va SRL duoc x4c dinh 1a mot
yéu t du bao quan trong. O chiéu ngugc lai, Thohir va cong su (2025) cho thiy viée bdi dudng ning luc TPACK s&
g6p phan nang cao kha nang SRL cla sinh vién su pham trong thiét ké, phat trién, thuc hanh va danh gia hoat dong
day hoc. Nhimg phat hién ndy cho thay can thiét ké cac chuong trinh phat trién chuyén mon va hd trg hé thong nham
dong thoi nang cao dong thdi TPACK va SRL. Nhin chung, SRL ¢6 moi lién h¢ chat ch& voi sy phat trlen TPACK
cta GV va sinh vién su pham, goi mé tiém ning tich hop SRL vao khung ning luc day hoc dé phét trién ning luc
mot cach toan dién va hiu qua hon.

3.2. Pé xuit khung ning lic day hoc Khoa hoc tw nhién tich hop ning luc t diéu chinh - TPASK - SRL

Tur nhimg két qua phan tich & trén, ¢ thé thiy khung ning luc day hoc TPASK 1a mot khung nang luc vira dam bao
tinh toan dién theo ﬁép can TPACK, vira nhin manh céc dic trung cua day hoc khoa hoc. biéu nay cho thfiy sy phu
hop khi van dung trong bi canh day hoc KHTN tai Viét Nam, noi dang dét ra yéu cau d6i m6i manh mé vé phuong
phap day hoc tich cuc ciing nhu ting cuong tich hop CNTT trong giang day. Bén canh d6, trong bdi canh gido duc hién
dai, SRL ciing dugc xem 14 mot xu huéng quan trong trong phat trién nang luc cho ngudi day. Do d6, viée xem xét tich
hgp SRL vao cac khung nang luc day hoc 1a hoan toan c6 co s¢. Dac bi¢t, mén KHTN trong Chuong trinh gido duc
pho théng 2018 1a mot mén hoc mdi mang tinh tich hop, GV cang can thuong xuyén tr danh gia va didu chinh hoat
dong day hoc cua minh nham dap tmg yéu cau thuc tién. Trong bdi canh chua dugc dam bao vé ngudn nhén luc duge
30 tao chinh quy vé chuyén nganh Su pham KHTN, cac GV chuyén nganh Su pham Vit i, Hoa hoc va Sinh hoc buge
phai nhanh chéng thich (mg thong qua cac chuong trinh boi dudng va chuyén dbi chuyén mén dé dam nhiém vai tro
giang day moén KHTN (B6 GD-DT, 2021). Diéu nay cang lam ndi bt vai trd cia SRL trong nang luc day hoc, khi no
c6 thé hd tro GV tu dinh hudng, ty diéu chinh va thich img hiéu qua trong bdi canh gido duc thay doi.

Tuy nhién, cac nghién ciru hién nay chil yéu méi dimg lai & viée xem xét méi twong quan gitta SRL va TPACK
(Huang va Lajoie, 2021; Li va Bai, 2025; Thohir va cong su, 2025), hodc phan tich vai tro cia SRL nhu mot bién
trung gian ddi v6i mot s6 thanh t riéng 1é nhu TPK va TCK (Sui va cong su, 2024). Diéu nay cho thiy SRL van
chua dugc tich hgp nhu mot thanh t6 ¢t 161 trong cac khung ning luc day hoc. Cac két qua phén tich cho thdy can
phat trién mot khung nang lyc day hoc mang tinh tich hop, trong d6 SRL khong chi dong vai tro hd trg ma con dugce
xem nhu mdt thanh to trung tAm, gop phan nang cao ning lyc day hoc KHTN mét céch toan dién. Trén co s& do,
nghién ctru nay dé xuit mot khung ning luc day hoc KHTN phu hop véi bbi canh Viét Nam nhu & hinh 1.

Kién thirc su pham (PK);

Kién thirc khoa hoc (SK);

Kién thirc cong nghé (TK);

Kién thirc khoa hoc su pham (PSK);

Kién thirc sw pham cong nghé (TPK);

Kién thirc khoa hoc cong nghé (TSK);

Kién thirc khoa hoc sur pham cong nghé (TPASK);
Ning luc tw diéu chinh trong day hoc (SRL)

Hinh 1. Khung néng hec day hoc KHTN tich hop ning hee tir diéu chinh TPASK-SRL (Nguon: Téc gid)

Khung ning lyc day hoc KHTN tich hop ning lyc tw diéu chinh TPASK-SRL duoc dé xudt gom 08 thanh 6
chinh: PK, SK, TK, PSK, TPK, TSK, TPASK va SRL. Cu thé, khung TPASK-SRL ké thira nén tang tir khung nang
lyc TPASK va TPACK, dong thoi tich hop thém yéu td SRL déng vai tro didu phdi, gop phan ting cuong hiéu qua
cua cac thanh t6 TPK, TSK va PSK thong qua viéc thuc day nang lyc ty diéu chinh trong qua trinh thiét ké va trién
khai day hoc. Cac thanh t nay phi hop v6i nhau nham hinh thanh mot khung nang lyc day hoc KHTN mang tinh
tich hop toan dién. Noi ham cua cac thanh t6 va cac vi du minh hoa vé biéu hién hanh vi twong Gmg dugc trinh bay
cu thé trong bang 1. Dya trén khung TPASK-SRL nhu d& xuét, tily thudc vao muc dich str dung, cac nha gido duc
c6 thé van dung dé thiét ké chuong trinh boi dudng GV, dao tao sinh vién sw pham hodc xdy dyng cong cu danh gia
ning lyc day hoc. Tuy nhién, viéc xéc dinh SRL nhu mét thanh t6 tich hop trong khung nang luc day hoc nay hién
van mang tinh d& xuat li thuyét; do d6, can dugc kiém dinh thém thong qua cac nghién ciru thyc nghiém trong tuong
lai nham dam béo do tin cdy va tinh khai quat ctia mo hinh.
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Bang 1. Cdc thanh t6 cia nang lc day hoc mén KHTN tich hop ning lc tw diéu chinh - TPASK-SRL

Thanh t6 Khii niém Vi du minh hoa vé biéu hién hanh vi
Kién thie vé cac qua trinh, thye Diéu chinh hoat dong day hoc dya trén mirc do hiéu va nhig kho

Kién thitc | hanh hodc phuong phap day hoc | khin ctia HS trong qua trinh hoc mén KHTN; Sir dung da dang cac
supham | va hoc tap, cling nhu céch ching| phwong phap day hoc KHTN (trye quan, thi nghiém, giai quyet van

(PK) bao ham céc muc dich, gia tri va| dé...) trong 16p hoc; Panh gia dugc viée hoc cua HS bang nhiéu

muc tiéu gido duc. hinh thirc khac nhau.

) Kién thirc v& 161 dung mén C6 du hiéu biét vé cac ndi dung bt 15i trong mén KHTN; Van dung
Kién thire n Y .. | cach tu duy khoa hoc déc thu (quan sat, dat cau hoi, hinh thanh gia
khoa hoc KHTN 1.1 én quan dén cac Khai thuyét, 1ap luan dua trén bang chimg...) vao qua trinh day hoc;

; niém, hién tuwong, dinh luat HYeL b juan dua | g g..-) Vao q cdy 1oc,

(SK) dinh ii i e " | Hi€u cac moc phat trién quan trong cua tri thirc khoa hoc va sy hinh

o thanh cua cac li thuyét chi dao lién quan dén ndi dung mén KHTN.

Kién thic |Hiéu biét vé cac tmg dung, |Cap nhat cic CNTT méi thuong xuyén; Thir nghiém da dang cac

cong nghé | phin mém CNTT néi chung va | loai CNTT khéc nhau; C da kha niang ki thudt can thiét dé st dung

(TK) kha ning st dung ching. cac loai CNTT.

Kién thic N ST . Lua chon phuong phéap day hoc KHTN phut hop dé ho tro HS hinh
khoa hoc Khlen tPug ve s;r phim aﬁgﬁ{lﬁ thanh nang luc KHTN; Thiét ké nhiém vu hoc tap nham thac day
su pham ¢ ohrzol ung day hoe tir duy béc cao cta HS trong mén KHTN; Biét cach danh gia két

(PSK) cu the. qua hoc tap cua HS trong moén KHTN

Kién thic |Hiéu biét vé cach st dung Iiua ghon img dungACNTT p 1.11‘1 h?“p n}}é'lm nang cao hi? u qua },IQC
supham |CNTT dé phuc vu cho viéc tap cua HS troPg Jon K,HTN’ Dieu chinh duoc ,CaCh st dung e

cong n.g he |nang cao hiéﬁ qu:;i day h(;c dupg CNTT dé ho trg cac hoat dong day hoc khac nhau trong m()t

(TPK) ¥ KHTN ¥ : "~ | bai day KHTN; Panh gia dugc mitc d§ phu hgp hoac murc do hiéu
' qua cua viéc tich hgp ung dung CNTT vao day hoc KHTN.
Kién thirc S S Trinh bay, gidi thich cic CNTT hién dang dugc st dung cho nghién
Hiéu biét va kha nang Iya chon| _, < o B Lo

khoa hoc 3 stt dune CNTT phat hoo véi | trong linh vue KHTN; Sir dung CNT"[ dé tham gia vao cac hOE.l:[
cong nghé V% suaung h pA op dong hoc thuét trong linh vuc KHTN; Biét cach st dung CNTT dé

(TSK) ndi dung day hoc mon KHTN. tham gia vao céc hoat dong hoc thudt trong linh vuc KHTN.
Thiét ké va t6 chirc day hoc cc bai mén KHTN bang cach két hop

Kién thirc hop li ndi dung, CNTT va phuong phép day hoc; Piéu chinh va st
khoa hoc | Khd néng tich hgp ndi dung, su | dung cac ung dung CNTT déc thu trong mén KHTN (mo6 phdng, thi
swpham |pham va CNTT @¢ thiét ké va | nghiém do, img dung xir li dit lidu. ..) dé day hoc céc ndi dung KHTN

cong nghé |6 chirc day hoc mon KHTN. | phit hop véi su da dang ctia HS; Str dung cac img dung CNTT phu

(TPASK) hop dé thiét ké ndi dung tai lidu day hoc (ké hoach bai day, phiéu hoc

tap, bai trinh chiéu. ..) dé néng cao hiéu qua day hoc KHTN.

Nang liro | Tw dénh gid duoc mirc dg hiéu qua cia viée Gmg dung CNTT trong

2> | Nang Iyc tu quan li va diéu |day hoc KHTN cuia ban than dé rat kinh nghiém cho cdc bai hoc
tu dicu chinh | T A

trong day chinh viéc sir d?ng cong ng})e sau; Thiét 1ap dugc cac muc tiéu rd rang vé nhimg gi t6i mudn HS

hoc trong day hoc ¢ mirc do siéu | dat dugc thong qua img dung CNTT; Dy doan dugc trude cac van

ocC ~ ) X 1:a Z 1~ ~ - A X r LA 2 .,
(SRL) nhan thuc. de lién quan df;:n 1’<1 thuét hO?lC van d? su ph@}m c6 thé xay ra khi su
dung CNTT d¢ c6 phuong an dy phong trudc tict day.

4. Két luan va binh luin

Bai bao nay d& xuét khung nang lyc day hoc KHTN tich hop ning lyc tu diéu chinh - TPASK-SRL, dugc phat
trién trén co so tiép can TPACK/TPASK va tham chiéu cic xu hudng nghién ciru quic té vé nang luc t didu chinh
ctia GV trong boi canh gio duc hién dai. Viéc bd sung thanh t6 SRL gop phén mo rong khung nang luc KHTN theo
hudng tich hop, hudng toi viée hd tro GV va sinh vién su pham phét trién nang Iy day hoc mdt cach toan dién va
thich tmg véi yéu cau d6i méi & Viét Nam hién nay. Khung TPASK-SRL bao gom 8 thanh t5: Kién thirc su ' pham,
Kién thirc khoa hoc, Kién thirc cong ngh¢, Kién thirc khoa hoc su pham, Kién thirc s pham cong nghé, Kién thirc
khoa hoc cong nghé, Kién thire khoa hoc su pham cong ngh¢ va Nang luc tu diéu chinh trong day hoc. Trong do,
SRL dugc xem 1a mot thanh 6 trung tim, gop phan ning cao cac thanh to giao thoa nhu TPK, TSK va PSK trong
thyc tién day hoc. Tuy nhién, nghién ciru hién tai méi dimg & murc phat trién khung ning lyc dua trén tong hop thong
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tin tir cac nghién ctru trudc ddy nén con mang tinh li thuyét, chua tién hanh kiém dinh d6 gi tri ndi dung théng qua
chuyén gia, GV hoic sinh vién, ciing nhu chwra dwoc chudn hoa bang dit liéu thuc nghiém. Vi vay, dé 14p dy khoang
trong nghién ciru, cic nghién ciru tiép theo cin tap trung vao viée kiém dinh do tin cdy va gi4 tri ciia khung ning luc
nay. Bén canh do, khung TPASK-SRL ¢6 thé duoc van dung 1am co s¢ dé thiét ké chuong trinh dao tao va boi dudng
GV, cling nhu phat trién cic cong cu danh gia nang lyc day hoc. Viée thir nghiém khung nang lyc TPASK-SRL trén
nhiéu ddi tuong va bdi canh khéc nhau s& gop phan 1am rd gi4 tri (mg dung thyc tién, dong thdi cung cip bing chimg
thye nghi€m veé vai tro ciia SRL trong viéc nang cao nang lyc day hoc KHTN va dua ra giai phap kip thoi trong vige
cai thién chat lwong gido duc va dao tao hién nay.

Tuyén b vé vai trd ciia cac tac gia: Nguyén Thi To Khuyén: Lén y twong nghién ciru; Quan Minh Hoa, Lé Hdi My
Ngdn: Xdc dinh phwong phdp va cong cu nghién ciru; Nhém tic gid: Viét ban thdo, sika chita ban thao; Quan Minh Hoa:
Truc quan hoa, dinh dang bai viét; Nguyexn Thi Kim Anh: Dinh dang bai viét, Viét ban thao, Sira chita ban thao; Lé Hai
My Nedn, Nguyén Thi To Khuyén: Gidm sat, chi dao qud trinh nghién ciru.

Tuyén b vé GenAl va Quyén tac gia: Trong qud trinh chudn bi ban thdo ndy, cdc téc gia da sir dung ChatGPT
phién ban GPT-5 mini cho viéc kiém tra I6i chinh td va 16i dién dat cho mt s6 cau van (Iap tix, cdu triic cdu).
Tuyén bd vé xung ddt lgi ich: Cdc tdc gid tuyén bé khong cé xung dot loi ich.

Théng tin tai tro: Nghién ciru nay duwoc tai tro béi ngdn sdch dé tai ciia B6 GD-DT, md sé dé tai B2025-SPH-11.
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