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Tom tit: Nghién ciru dé xuat khung néing lwc STEM-TPACK theo quy trinh thiét ké nham hé tro hoc tdp va danh gia
néang luc cua sinh vién Sw pham Cong nghé trong khong gian sang ché. Trén co so ra sodt c¢6 chon loc chin tai liéu cong
b6 giai doan 2022-2026, nghién ciru xdc dinh ba khoang trong: TPACK chii yéu duwoc danh gid bang diém tong hop, san
phdm va ho so qud trinh it dwoc sir dung lam minh chimg danh gid cé cdu tric; nghién ciru trén sinh vién Sw pham Cong
nghé con han ché. Khung dé xudt gom nam giai doan véi hai I6p ndang hec: thiét ké ki thudt va chuyén héa sw pham, dong
thoi xac dinh hoat dong hoc tap, minh chirng danh gid va ké hoach kiém dinh ba bude. Khung hién chwa dwoc thir nghiém,
do tin cdy cua cong cu do va tac dong dén nang lwe nguoi hoc can dwoc kiém ching.

Tir khéa: Sw pham Cong nghé; ning luc STEM; TPACK; hoc tap duwa trén thiét ké; khong gian sang ché.

A PROPOSED STEM-TPACK COMPETENCE FRAMEWORK
IN A MAKERSPACE FOR TECHNOLOGY EDUCATION STUDENTS

Abstract: This study proposes a STEM-TPACK competence framework organized around the design process to support
learning and competence assessment among Technology Education students in a makerspace. Based on a selective review of
nine publications from 2022 to 2026, the study identifies three research gaps: TPACK is primarily assessed using composite
scores; artifacts and process records are rarely used as structured assessment evidence; and research involving Technology
Education students remains limited. The proposed framework comprises five stages and two competence layers: technical
design and pedagogical translation. It also specifies learning activities, assessment evidence, and a three-step validation
plan. The framework has not yet been empirically tested; the reliability of its assessment instruments and its effects on

students’ competence require further validation.
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I. DAT VAN PE

Gido duc STEM ngay cang dugc quan tam
trong dao tao gido vién. Tong quan 26 nghién ctru
thuc nghi¢m giai doan 2015-2025 cho théy hoc
tap dua trén dy an, quy trinh thiét ké ki thuat va
moi trudng ¢ cong nghé hd tro ¢ lién quan dén
ning luc nghé nghiép cua sinh vién su pham, song
chuong trinh thiéu linh hoat va nguén luc han ché
van la nhiing tré ngai (Polatuly va cs., 2026).
Khéng gian sang ché (makerspace) duoc nghién
ctru nhu mot moi truong hd trg hoat dong thiét ké
va ché tao (Max vacs., 2023a; Rouse va cs., 2026;
Stevenson va cs., 2026).

Tai Viét Nam, nang luc day hoc STEM cua
sinh vién su pham chua dwoc nghién ctu day
du (Phuong va cs., 2025). Khung nim mién cua
Phuong va cong su danh cho sinh vién su pham
no6i chung, chua dé cap riéng ning luc thiét ké va
ché tao. Trong khi d6, sinh vién Su pham Cong
nghé can c6 kha ning tao san pham ki thuat va
chuyén san phém, qué trinh ché tao thanh hoat
dong day hoc.

Céc tai lidu duogc ra soat cho thay ba khoang
tréng: (i) TPACK chu yéu duoc danh gid bang
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diém tong hop trude va sau can thiép, chua phan
anh viéc van dung kién thire & tung giai doan thiét
ké (Dewi va cs., 2022; Max va cs., 2023a, 2023b);
(ii) nang Iyc thiét ké thuong dugce do bang thang
tur danh gid, trong khi san pham va nhat ki thiét ké
it dwoc st dung 1am minh chimg danh gia c6 cau
truc (Stevenson va cs., 2026; Tsai, 2025; Yiiksel,
2025); (ii1) sinh vién Su pham Coéng ngh¢ it dugc
nghién ctru, cac cong trinh lién quan méi chu yéu
mang tinh mo ta (Rouse va cs., 2026).

Ttr d6, nghién ctru dé xuat khung ning lyc STEM-
TPACK theo quy trinh xac dinh van d¢, thiét ké, ché
tao, thir nghiém va cai tién, sir dung san phém va hd
soO qua trinh trong makerspace lam minh chimg danh
gia. Hai nhan dinh can kiém chimg gdm: (i) diém
rubric theo timg giai doan phén bi¢t dugc cac muirc
ning lyc ma diém TPACK tong hop khong phin
biét duoc; (i) diém danh gia tir san pham va nhat
ki phtt hop véi mue tir danh gia ctia nguoi hoc. Néu
dir liéu khong xéac nhan cac nhan dinh nay, cach tiép
can theo quy trinh can duoc xem xét lai. Khung hi¢n
dugc xay dung tir phan tich tai liéu va chua duoc
kiém dinh thuc nghiém.
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IL. NQI DUNG NGHIEN CUU

2.1. Co s6 li luan: TPACK, hoc tap dua trén
thiét ké va khong gian sang ché

TPACK xem tri thitc nghé nghiép cua gido vién
1a sy két hop giita kién thirc noi dung (CK), kién
thire su pham (PK), kién thirc cong nghé (TK) va
bdn mién kién thire giao thoa. Trong d6, TPACK
thé hién kha nang lya chon, sir dung cong nghé
phut hop vé6i ndi dung, ngudi hoc va cach to chirc
day hoc (Max va cs., 2023a). Nang luc nay duogc
phat trién thong qua hoat dong giai quyét van dé,
thuc hanh, phan anh va van dung kién thirc vao
thuc tidn. Max va cs. (2023a) d& xuit méi truong
hoc tap can tinh dén kién thire, muc tu tin ban dau
cta sinh vién, td chirc hoat dong theo van dé hodc
du 4n va tao diéu kién cho nguoi hoc phan anh vé
qua trinh thyc hién.

Hoc tap dua trén thiét ké t6 chirc viéc giai quyét
van dé thanh nhiing vong thiét ké, thir nghiém va
chinh stra san phim. Cac nghién ctru md ta quy
trinh nay theo nhitng cach khac nhau, gdm tam
budc thiét ké ki thuat (Tsai, 2025), ndm pha tu
duy thiét ké (Yiiksel, 2025) hodc sau giai doan
dan dén ké hoach bai day (Dewi va cs., 2022).
Diém chung 1a nguoi hoc sir dung phan hoi dé
diéu chinh san pham.

Makerspace 1a khong gian dugc trang bi cong
cu vat li va cong cu $6 phuc vu thiét ké, ché tao
(Rouse va cs., 2026). Trong dao tao gido vién,
pedagogical makerspace c6 thém sy hudng dan
clia giang vién, tao diéu kién dé sinh vién thuc
hién du an, ché tao san phém, phan tich két qua
va phan anh vé kha niang van dung vao day hoc
(Max va cs., 2023a). Viéc gidi thiéu khong gian,
tap huan cong cu va hd trg trong qua trinh thyc
hién gitp sinh vién tham gia cac hoat dong nay
(Rouse va cs., 2026).

Trén co so d6, khung d& xuat két hop ba thanh
phﬁn: TPACK xéc dinh kién thic can van dung,
quy trinh thiét ké xac dinh hoat dong cua sinh
vién, con makerspace tao diéu kién hinh thanh san
pham va ho so qua trinh 1am minh chtg danh gia
nang luc.

2.2. Thue trang tir tong quan bang ching

Phan téng quan st dung chin cong bd dugce lya
chon c6 chu dich tir cac ngudn tiép can dén thang
10/2026, ¢ toan vin, cong bd giai doan 2022—
2026, nghién ctu sinh vién su pham hodc giao
vién tuong lai va dé cap dén thiét ké, makerspace,
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TPACK hodc nang luc STEM. Céc nhan dinh chi
2161 han trong nhom tai liéu dugc ra soat.

Trong do, bay nghién ctru can thiép hodc nghién
ctru trudng hop trién khai cac hoat dong tir tam
tuan dén mot hoc ki, gdm duy an trong pedagogical
makerspace, hoat dong STEM theo tu duy thiét
ké, ché tao v&i micro va md hinh hoc tap theo
quy trinh thiét ké (Dewi va cs., 2022; Max va cs.,
2023a, 2023b; Tsai, 2025; Yiiksel, 2025; Rouse
va cs., 2026; Stevenson va cs., 2026). Phan 16n
nghién ctru ghi nhan két qua tich cuc. TPACK ciia
nhom can thiép ting so voi nhoém déi chimg (p
= 0,005; n?*p = 0,05; Max va cs., 2023a, 2023b);
nang luc thiét ké day hoc dat N-Gain muc cao
(Dewi va cs., 2022); tu duy thiét ké, hiéu biét ki
thuat va tuy hi€u qua duogc cai thién (Tsai, 2025;
Yiiksel, 2025). Tuy nhién, ty hi¢u qua cong ngh¢
chung khong thay d6i (Stevenson va cs., 2026),
con két qua vé nang lyc hanh dong chua cho phép
suy rong (Rouse va cs., 2026).

Nhimng két qué trén van c6 han ché vé phuong
phéap va cong cu danh gia. Tsai (2025) va Yiiksel
(2025) sir dung thiét ké mot nhém; nghién ctru
cua Tsai chi gém N = 27 sinh vién tai mot truong,
trong khi Max va cs. (2023a) c6 nhom dbi chimg
nhung chi theo doi trong mot hoc ki. Bang chu y,
ndm trong bay nghién ctru st dung thang do hodc
bang hoi tu bao cdo, chi hai nghién ctru chdm san
pham hodc qua trinh, chii yéu 1a ké hoach bai day
va hoat dong thiét ké néi chung (Dewi va cs.,
2022; Yiiksel, 2025). Su thiéu théng nhit giira
cac cong cu do va nguy co thién léch mong mudn
xa hoi cling dugc ghi nhan (Max va cs., 2023b;
Polatuly va cs., 2026).

Tai Viét Nam, khung nang lyuc STEM nam
mién cta Phuong va cs. (2025) gém 25 chi sé (N
=400; Cronbach’s alpha = 0,724), nhung chua c6
chi s6 tryc tiép vé thiét ké va ché tao san pham
ki thudt; sinh vién con gdp kho khan trong tich
hop lién moén va ung dung cong nghé. Trong bay
nghién ctru can thi€p hodc nghién ctru truong hop
duoc ra soat, chi Rouse va cs. (2026) dé cap dén
dao tao gido vién cong ngh¢, song nghién ciu
mang tinh mo ta va khong thé suy rong. Nhu vay,
cac bang ching hién c6 cho thay trién vong ctia
hoat dong thiét ké trong dao tao gido vién, nhung
chua lam 13 cach danh gid nang luc cua sinh vién
Su pham Cong nghé thong qua san pham va hd so
qua trinh.
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2.3. Khung ning luc STEM-TPACK theo
quy trinh thiét ké

Khung duoc xiy dung theo ba bude. Trude hét,
tam budc thiét ké ki thuat cua Tsai (2025) duoc
gOp thanh nam giai doan dé c6 thé trién khai trong
mot hoc phén; cac nghién cuu da ra soat co thoi
luong tir 8 dén 14 tudn. G1 gdp budc 1-2, G2 gop
budc 3-4, G3 ung véi buodce 5, G4 gdp budce 6-7 va
G5 tmg v6i bude 8. Tiép theo, mdi giai doan duogc
gin v6i thanh phan TPACK can quan sat theo cau
trac ciia Max va cs. (2023a). Cudi cing, G5 duoc
bd sung hoat dong chuyén san pham thanh thiét ké
day hoc. Viéc bd sung nay dua trén ké hoach bai

day & Dewi va cs. (2022), thir nghiém san pham
v6i hoc sinh tiéu hoc ¢ Tsai (2025) va hoat dong
phan anh vé day hoc & Rouse va cs. (2026). Rubric
tam giai doan cta Yiiksel (2025) duoc dung dé
tham khao cach chAm & muc 2.4.

Hinh 1 thé hién hai 16p ning luc cua khung.
G1-G4 tap trung vao thiét ké ki thuat khi sinh vién
tryc tiép 1am san pham; G5 tap trung vao chuyén
san pham 4y thanh hoat dong day hoc, doi hoi huy
dong PK va TPACK. Mii tén tir G4 vé G2 biéu thi
viéc sira thiét ké theo dit liéu thur nghiém; mii tén
tir G5 vé G3 biéu thi viéc sira san pham sau khi
can nhéc yéu ciu day hoc.

Lép 2. Chuyén héa

Lép 1. Niing lyc thiét ké ki thuat su pham
I 1 I 1
Idp lai theo dir liéu thir nghiém
,,,,,, ::"/,— -'-...‘_\\
pd // N \\\
/’ /, \\ \\
- - ~ N
¥ ¥ N N
G1 G2 G3 G4 G5
Xac dinh vinde | ™™ D@ xudt va g Ché tao g Thir nghiém, | caitién, chuyén héa
va yéu cau chon giai phap mau thit danh gid, trinh bay thanh thiét ké day hoc
CK, PK TCK TK TCK, TPK TPACK

Hinh 1. Khung ning lrc STEM-TPACK theo quy trinh thiét ké (dé xuat). CK, PK, TK:
kién thirc ndi dung, sw pham, cong nghé; TCK, TPK: cic giao diém

(Nguén: Pé xudt ciia nghién ciru)

Cach gan TPACK cho céc giai doan hién Ia gia
thuyét thiét ké, chua dugc x4c nhan béng thuc
nghi¢m. Gl can kién thic khoa hoc, toan va
cong nghé (CK) dé phat biéu van dé, dong thoi
can hiéu nhu cau nguoi hoc (PK). G2 doi hoi
giai thich vi sao cong nghé duoc chon phu hop
v6i ndi dung (TCK). G3 nhén vao str dung cong

cu ché tao (TK). G4 dung dit liéu thir nghiém
va phan hoi cia ngudi hoc dé diéu chinh san
pham (TCK, TPK). G5 két hop cac mién kién
thtrc khi thiét ké hoat dong day hoc (TPACK).
Thanh phén ghi 13 “trong tim” & Bang 1 chi 1a
wu tién quan sat; moi giai doan van c6 thé huy
dong nhiéu thanh phan.

Bang 1. Khung niing lyc STEM-TPACK theo quy trinh thiét ké (dé xuét)

Giai doan Thanh phin Chi bao quan sat dugc Can cur
TPACK trong tam
Phét biéu dugc van dé ki thuat
L e £ gan v&i nhu cau cua nguoi dung
G1. Xdc dinh van CK, PK hodic ngudi hoc; néu duoc kién | Tsai (2025), budc 1-2
dé va yéu cau , LA A
thire khoa hoc, toan, cong nghé
lién quan
So sanh céc phuong an; lap
G2. bé xuét va lua ludn chon phuong an dya trén . ,
chon gidi phap TeK rang budc ki thuét va kién thuc Tsai (2025), bude 3-4
ndi dung
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G3. Ché tao
mau thur

TK

Dung dung va an toan cong cu,
phan mém ché tao; xur li sy co
trong qua trinh ché tao

Tsai (2025), budce 5

G4. Thtr nghiém,
danh gia, trinh bay

TCK, TPK

Thiét ké phép thir va ghi nhan
dit liéu; két luan vé chat luong
mAu thir; thu phan hoi tir nguoi
hoc that

Tsai (2025), bude 6-7

GS5. Cai tién va
chuyén hoa thanh
thiét ké day hoc

TPACK

Stra san phém dua trén dir liéu
thr nghiém; xay dung hoat
dong day hoc c6 muc tiéu, tién
trinh, dénh gia, dung san pham

Tsai (2025), budc 8;
phan chuyén hoa do
khung bd sung

lam cong cy; néu han ché

Khung dé xuét bd sung cho khung nim mién
ctia Phuong va cs. (2025) cac chi bao vé thiét ké
va ché tao san pham ki thuat. G1 va G5 ¢ noi
dung gan v6i nhitng mién lién quan dén thiét ké
bai hoc tich hop, danh gia va cai tién; G2—-G4 mo
ta cy thé cac hoat dong chua duoc thé hién bang
chi s6 trong khung nim mién. Kién thirc su pham
(PK) chi dugc xac dinh 16 & G1, G4 va G5. Do
d6, khung dé xuat chua danh gia day du nang luc
t6 chirc moi truong hoc tap va truc tiép day hoc
STEM; hai ning lyc nay can cong cu danh gia bo
sung. Khung hién chua duoc kiém dinh.

2.4. Quy trinh hoc tip dua trén thiét ké va
minh ching danh gia

Trude khi bude vao cac giai doan G1-G5, sinh
vién can duoc giéi thiéu khong gian ché tao, tap
huén str dung cong cu (Rouse va cs., 2026) va hudng
dan cach trién khai du an. Theo Max va cs. (2023a),
viée nam duoc cach to chirc du an, két hop véi phan
anh dinh ki, gitip sinh vién nhén ra nhiing kién thirc
TPACK con thiéu trong qua trinh thyc hién. Pén G5,
sinh vién tham khéo cac vi du day hoc, gop ¥ cho ké
hoach bai day ctia nhau va chinh stra k& hoach theo
phan héi nhan duoc (Dewi va cs., 2022).

Bang 2. Hoat dgng hoc tip va minh ching danh gia theo giai doan (dé xuit)

Giai doan Hoat dong trong makerspace Minh chirng thu thap

Gl Phan tich 1}hu cﬁu,‘ tim hiéu san pham twong Phi,é'u mé ta vin dé; trang nhat ki
tu, phat biéu yéu cau thiet ké

G2 Phéc thao, dong niio, chon phurong 4n ]?én th’tc thz:lo; bang so sanh phuong

an va lap luan

G3 Ché tao ‘mﬁu mure thdp trude, tap huin cong | Mau thir; anh, video qué trinh; nhat
cu khi can ki su co

G4 Th}} nghi¢m véi nguodi hoc that; bao cao (cé [ Bao cé}o thtr nghié¢m; d&r liéu va
thé dang video) phan hoi thu duogc

G5 Cai tién; danh gia dong deing; xdy dung hoat | San pham sau cai tién; ké hoach bai
dong day hoc dung san pham day; bai phan anh

Mdi chi bao trong bang 1 du kién duoc danh
gia & ba muc: dudi mic muc tiéu, dat mic muc
tiéu va vuot mire muc ti€u, tham khao cach Yiik-
sel (2025) cham tam giai doan thiét ké. Bang 2
néu cic minh chimg c6 thé thu thap & timg giai
doan. Bé giam sy phu thudc vao tu bao cdo, viéc
chdm mdi chi bdo can dya trén it nhat hai loai
minh chimg, chang han san phdm va nhat ki thiét
ké, hodc san phdm va bai phan 4anh. Hai nguoi
chidm danh gia doc lap; mtrc do nhét quan gitra ho
s& duge kiém tra & budc hai cua ké hoach kiém
dinh (muc 2.5). Bang hoi TPACK thyc hién vao

34 | Tap 32 s6 11 ki 2 (thang 11/2026)

dau va cubi hoc phan dugc dung dé ddi chiéu véi
két qua chim.

Khi xdy dung thang danh gia, cin cAn nhic
cach 1am cua Rouse va cs. (2026): chdm bai phan
anh vé qua trinh thay cho chat luong san pham
nham giam 4p luc phai tao ra san pham hoan hao.
Tiéu chi cu thé cho ba muc cua ting chi bdo s&
duoc hoan thién trong budc kiém dinh noi dung.

2.5. Piéu kién trién khai va ké hoach kiém dinh

Céc nghién ctru dugc ra soat goi ¥ nam diéu
kién can xem xét khi trién khai khung: thoi luong
hoc phan, kha ning sir dung khong gian ché tao va



TAP CHI TAM LY - GIAO DUC

tiép can ngudi hd tro cong cu, kién thirc ban dau
cuia sinh vién, su hd tro trong qua trinh thyc hién
dy &4n va mutrc d6 linh hoat cta chuong trinh cung
ngudn lyc hién c6. Cac hoat dong thiét ké trong
nghién ctru cua Tsai (2025) va Max va cs. (2023a)
kéo dai tir 8 dén 14 tudn. Dic biét, TPACK trudc
du 4n c6 kha nang dy bao TPACK sau du an (B
=0,42; p = 0,003; Max va cs., 2023a), trong khi
chuong trinh thiéu linh hoat va ngudn lyc han ché
1a nhitng rao can trién khai (Polatuly va cs., 2026).
Do co so du kién thir nghiém chua dugc khao sat,
can xac dinh trude thoi lu:ong hoc phan, thlet bi
ché tao, nhan su hu’orng dan, kién thirc nén cua
sinh vién va kha nang diéu chinh chuong trinh.
Khung du kién duoc kiém dinh qua ba budc.
Thir nhat, 1iy ¥ kién chuyén gia vé cac chi bao,
danh gid dd tin cdy ndi tai va ciu truc thang do
bang Cronbach’s alpha va phan tich nhan t5 kham
pha (EFA), tham khao Phuong va cs. (2025). Thur
hai, kiém tra do nhat quan gitta hai ngu:(n chim
doc 1ap bang hé sb kappa hodc hé sé twong quan
ndi 16p. Thir ba, thuc hi¢n nghién ctru ban thyc
nghiém c6 nhom ddi chimg va do trudc — sau
nham khic phuc han ché cua thiét ké mot nhom
(Tsai, 2025; Yiiksel, 2025). C& mau can dugce tinh
theo murc hiéu tmg ki vong; quy mo tir 27 dén 495

ngudi trong cac nghién ctru da ra soat chi dung dé
tham khdo.

Hai nhan dinh & phﬁn [ dugc kiém tra riéng.
D6i voi nhan dinh (i), hai mé hinh hdi quy cing
du bao mot két qua tham chiéu doc lap, chéng han
diém day thir. M6 hinh thi nhat sir dung diém
TPACK tong hop, md hinh thr hai bd sung diém
theo nam giai doan. Diém theo giai doan chi dugc
xem 14 cung cép thém thong tin khi mé hinh thir
hai giai thich thém phuong sai vuot ngudng xac
dinh trudc. Doi v6i nhan dinh (i), mirc d6 phu hop
gitra diém chdm tir minh chimg va diém tu danh gia
duoc kiém tra bang twong quan hang. Cac ngudng
danh gia phai dugc cong bd trudc khi thu thap dir
lidu; néu két qua khong dat ngudng, can xem xét
lai cach tiép can theo quy trinh. Nghién ctru hién tai
chua thuc hién cac phép kiém tra nay.

2.6. Vi du minh hoa va giéi han cua khung

Pé minh hoa cach sir dung khung, nghién ctru
xay dung tinh hudng gia dinh mot nhém sinh vién Sur
pham Cong ngh¢ ché tao thiét bj do do 4m dét béng
vi diéu khién nham day bai cam bién & trung hoc co
s6. Bang 3 trinh bay hoat dong, thanh phan TPACK,
minh chimg va dau hiéu dat & timg giai doan G1-G5,
twong mg véi Bang 1. Pay 1a tinh hudng gia dinh,
khong phai dit liéu hay két qua thir nghiém.

Bang 3. Vi du minh hoa vin hanh khung trén thiét bi do d¢ Am dit (gia dinh, khong phai dir liéu)

Giai doan Vigc nhom lam TPACK | Minh chirng Déu hi¢u dat
: (vi du gia dinh) E
Néu van dé: hoc sinh kho Phiéu md t& van |Phat bicu dugc van dé
hinh dung cach mot dai dé; trang nhatki | gin véi nhu cau nguoi
Gl luong vat 1i thanh tin hi¢éu| CK, PK hoc: néu dugce kién thuc
s6; liét ké kién thuc vat 1i, lién quan
toan, cong nghé can ding
So sanh hai loai cam bién theo Ban phac thdo; | So sanh tir hai phuong
gia, d6 6n dinh, d6 kho lip rap; bang so sanh|an theo it nhat hai rang
G2 . N TCK , A e A 1A 1A
1ap Iuén chon mot loai phuong an buoc ki thuat; 1ap luan c6
dan kién thirc ndi dung
Lap mau thtr, nap chuong Mau thir; anh, video | Dung dung va an toan
G3 trinh cho vi diéu khién; ghi TK quamnh,nhﬁtklsucé cong cy; xu i duogc sy
nhat ki su ¢d ¢6 khi lap
Po thtr v6i vai miu dat co Bao cao thirnghiém; | Thiét ké phép thir va
Ga do am khéic n}}au, ghi 'sc”') TCK, TPK s doc va phan hoi ghj nlién fiﬁ lidu; k:ét
doc; cho mdt nhém hoc sinh luan vé chat lugng mau
dung tht, thu phan hdi thir; thu duoc phan hoi
Stra thiét ké theo dit liéu thu San pham sau cai | Stra san pham dua trén dir
G5 nghi¢m; xay dung,hoat dQng TPACK tién; ké hoach bai | liéu; xay dung hoat d@t}g
day hoc dung thiét bi, gom day; bai phan anh |day hoc c6 myc tiéu, tién
muc tiéu, tién trinh, danh gia trinh, d4nh gi4; néu han ché
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Vi¢c danh gia can dya trén san pham va ho so
qua trinh ¢6 thé quan sat duoc. Chang han, 6 G2,
néu nhém chi chon mot loai cam bién vi dé mua ma
khong xem xét phuong an khac, chi bao chua dat
mirc muc tiéu. Néu nhom so sanh it nhét hai phuong
an theo hai rang budc ki thuat tr¢ 1€n va gidi thich lua
chon, chi bao duge xem la dat mirc myc ti€u. Vi dy
nay minh hoa cach &p dung ti€u chi, khong gan diém
cho mét nhom sinh vién cy the.

Khung d¢ xuat Van c6 nhiing g1o1 han can kiém
chung. Trude hét, can xéc dinh viéc gan cac giai
doan thiét ke voi thanh phan TPACK va bo sung
budc chuyen san pham thanh hoat dong day hoc
c6 cung cap thém thong tin danh gid so voi rubric
thiét ké thong thuong, chang han rubric tam giai
doan cua Yiiksel (2025). Néu khong, gia tri cua
khung c6 thé chi durng ¢ mo ta qua trinh. Vi¢c phan
chia hoat dong ché tao thanh céc giai doan cling c6
nguy co thu hep tinh mé cua qua trinh thiét ké. Bén
canh d6, nhat ki va bai phan anh van chia thong
tin ty thudt; st dung nhiéu ngudén minh chimg c6
thé giam nhung khong loai b hoan toan thién 1éch
mong muon xa hoi (Polatuly va cs., 2026).

Co s6 bang chung hién co chua du dé xac dinh
murc do phu hop cta khung véi sinh vién Su pham
Cong nghé Phan 16n nghién ctru dugc ra soat tap
trung vao sinh vién su pham khoa hoc va gido duc
ti€u hoc; nghién clru v€ gido vién cong nghé con
mang tlnh mo ta (Rouse va cs., 2026). Tong quan
cua bai bao chi gom chin tai heu khung chua dugc
kiém chung bang dir lidu va tai Viét Nam mdi ¢6
mot khung ning lyc duge sir dung dé tham chiéu

(Phuong va cs., 2025) Vi vay, gié tri do lu’c‘yng va
hi¢u qua dao tao cua khung can duge xac dinh
thong qua ké hoach kiém dinh ¢ muc 2.5.

III. KET LUAN

Qua ra soat chin tai li¢u, nghién ctru xac dinh
ba khoang trong TPACK thuong duge danh
gia bang diém tong hop; san pham va ho so qua
trinh trong makerspace it dugc st dung lam minh
chimg danh gia c6 cau truc; sinh vién Su pham
Cong nghé hiém khi xuat hién _trong mau nghién
ctru. Trén co s¢ do, bai bao dé xuat khung ning
luc STEM-TPACK gom nam giai doan, trong
d6 G1-G4 tap trung vao thiét ké ki thuat va G5
chuyén san phim, qua trinh ché tao thanh hoat
dong day hoc. Khung xac dinh hoat dong hoc tap,
minh ching danh gia theo ting giai doan va ké
hoach kiém dinh ba budc.

Néu dugc kiém dinh, cac chi bao cua khung co
the hd trg giang vién x@y dyng rubric danh gia hoc
phan c6 hoat dong ché tao, két hop san pham, ho
so' qua trinh va bang hoi ty danh gid. Tuy nhién,
khung hién chua duge thir nghiém nén chua thé két
luén v€ d¢ tin cdy cua cong cu do, mirc 46 phu hop
véi sinh vién Su pham Cong nghe hay tac dong dén
ndng lyc ngufoq hoc. Trudc khi thi dlem co s¢ dao
tao can ra soat thoi lugng hoc phan dleu kién su
dung makerspace nhan sy ho tro va klen thirc nén
cua sinh vién. Nghién ctru tlep theo can hoan thién
tiéu chi cham, ki€ém dinh ndi dung va d6 nhét quan
gitra nguoi chim, thuc hién ban thuc nghiém co6
nhém d6i chimg va theo doi sau mot hoc ki dé danh
gia kha nang duy tri, phat trién ning lyc.
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