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Abstract. The lesson evaluation scale is an essential tool
that supports teachers in analyzing and assessing lessons
during professional development activities, contributing
to the advancement of teachers” competencies. For
STEM lessons, which are characterized by
interdisciplinary integration, the use of a suitable
evaluation tool is crucial. This paper presents the process
of developing a STEM lesson evaluation scale and
examines its reliability in assessing STEM lessons at
secondary schools in Vietnam. The scale was developed
based on theoretical researchn on STEM lessons,
guidelines for implementing STEM education,
professional development activities, lesson planning,
and the practice of lesson evaluation in Vietnamese
secondary schools. The development process includes
gathering feedback from teachers regarding the
unambiguity, clarity, and ease of understanding of the
criteria and levels. The scale was then validated for
reliability using Cronbach’s Alpha and consensus level
through the Intraclass Correlation Coefficient (ICC).
The experiment involved 79 teachers who
independently used the scale to evaluate three STEM
lesson videos. The analysis results showed that the scale
demonstrated high reliability (Cronbach’s Alpha
coefficients were all above 0.8 and one group at 0.675)
and strong consensus (ICC coefficients above 0.8).
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Tom tat. Thang do danh gi bai hoc la cong cu quan
trong, hd trg GV dé phan tich, danh gia bai hoc trong
sinh hoat chuyén mdn nham phét trién chuyén mén
cho gido vién. Viée str dung mot cong cu danh gia phu
hogp cho cac bai hoc STEM ¢é dac trung tich hop va
lién mon la rét can thiét. Bai bao nay trinh bay qué trinh
xdy dung va phét trién thang do danh gid bai hoc
STEM va kiém tra do tin cdy ctia thang do trong viéc
danh gi4 cac bai hoc STEM tai truong phé théng Viét
Nam. Thang do dugc xay dung dua trén cac nghién
ctu |7 thuyét vé bai hoc STEM, hudng dan trién khai
gi4o duc STEM va sinh hoat chuyén mén, xay dung ké
hoach bai day va thyc tién danh gia bai hoc & cac
truong pho thdng Viét Nam. Qua trinh xay dung va
phét trién thang do bao gdm viéc thu thap y kién tir gido
vién vé tinh don nghia, do rd rang va mirc do dé hiéu
clia cac tiéu chi va cac mirc d6. Thang do sau d6 duoc
kiém dinh d6 tin cay thong qua hé sé Cronbach’s
Alpha va mirc d6 dong thuan qua hé sb twong quan ndi
nhdm (Intraclass Correlation Coefficient — ICC). Thur
nghiém dugc thue hién voi sy tham gia cua 79 gido
vién, nhimg nguoi da str dung thang do dé doc lap danh
gi4 03 video bai hoc STEM. Két qua phén tich cho thay
thang do dat d6 tin cay cao (hé sb Cronbach’s Alpha
déu trén 0,8 va ¢6 1 nhom 1a 0,675) va mirc do dong
thudn rat manh (hé s6 ICC déu trén 0,8).

Tir khéa: thang do, bai hoc STEM, STEM, Viét Nam.
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1. M& dau

Giéo duc STEM (Khoa hoc, Cong nghé, Ki thuat va Toan hoc) da tré thanh mot xu hudng quan
trong trong hé thong gido duc toan cau, nham trang bi cho hoc sinh (HS) nhing ki nang can thiét dé
dap ing yéu cau cia thé ky 21. Giéo duc STEM gilp HS phét trién nang luc giai quyét van dé, tu duy
phan bién va sy sang tao ciia HS, dong thoi tao diéu kién dé 4p dung kién thic lién nganh vao
thuc tidn [1]-[4].

O Viét Nam, trong Chuong trinh Gi4o duc pho thong [5] va Cong vin sé 3089/BGDPT-
GDTrH [6], 909 /BGDDT-GDTH [7] huéng dan trién khai gido duc STEM ¢ truong phd thong ciing
déu tiép can gido duc STEM theo huéng tich hgp nham Muc dich giup HS ap dung kién thirc
khoa hoc, cong nghé, ki thuat va toan hoc vao giai quyét mot sb van @ thuc tién trong bdi canh cu thé,
qua d6 phat trién ning lyc va pham chat cho HS, khoi day htng thi, dam mé hoc tap ciia HS trong
c4c linh viuc STEM. Trong d6, gido duc STEM duoc hudng dan trién khai véi 3 hinh thac: bai hoc
STEM, trai nghiém STEM va nghién ctiu khoa hoc ki thuat. Bai hoc STEM trién khai trong qua trinh
day hoc cac mén hoc thuge chwong trinh giao duc phd théng theo hudng tiép can tich hop dugc xac
dinh 12 hinh thirc t6 chuc gido duc STEM cha yéu trong nha trudng phé thdng. Theo dinh hudng do,
trong nhitng nim gan day, nhiéu nghién ciiu vé gido duc STEM ¢ Viét Nam tap trung vao dé xut
céch trién khai hoac thiét ké bai hoc STEM trong cac mdn hoc [8]-[13].

Tuy nhién, cac nghién cau xay dung cong cu danh gia vai viéc trién khai gido duc STEM
rat han ché. Nhiéu nghién ciru ¢ Viét Nam chui yéu vé xay dung khung ning luc va cong cu danh gia
nang luc day hoc STEM cua gi&o vién (GV), sinh vién su pham [14]-[19]. Céc nghién ctiu vé danh
gi& cac hinh thiic gido duc STEM gan day c6 cac nghién ctiu cua tac gia NTT Trang (2021, 2022) dé
Xuat cong cu danh gia ki nang t6 chic day hoc STEM cho sinh vién su pham [20] va cong cu danh
gia nang luc day hoc STEM [21], nghién ctru cua nhom tac gia NV Bién (2024) [22] xay dung cong
cu d4nh gia ké hoach bai day STEM dua trén viéc sir dung cly quyét dinh; va trén thé gioi, cd nhém
tac gia Gokee, H. (2022) xay dung cbng cu danh gia cau lac b STEM [23].

Viéc xay dung cong cu danh gia bai hoc STEM trién khai tai Viét Nam (duoc hiéu la cac bai hoc
thuc hién trén 16p hoc, khdng chi ding lai & ké hoach bai day) hién dang 1a mot khoang tréng nghién
ctiu can duoc quan tam. Mot cong cu danh gia dang tin cay va phd hop véi bdi canh gido duc Viét
Nam s& dong vai trd quan trong trong viéc hd tro GV dinh hudng va tu danh gia qua trinh thiét ké,
t6 chuc bai hoc STEM. Bén canh d6, cong cu ndy con co gia tri trong viéc phan tich, thao luan tai cac
budi sinh hoat chuy@n mén nham phét trién nang luc nghé nghiép cho GV, ciing nhu hd tro t chirc
cé4c cudc thi bai hoc STEM, tir d6 gop phan nang cao chat luong gido duc STEM trong nha truong.

Muc tiéu cua nghién ciru ndy Ia phat trién mot thang do danh gia bai hoc STEM va kiém tra do
tin cay caa no trong viéc danh gia cac bai hoc STEM ¢ truong phd thong Viét Nam. Cu thé, nghién
cau tap trung vao tra loi cac cau hai sau: (1) Thang do danh gia bai hoc STEM dugc xac dinh dua trén
co s |f thuyét va thuc tién ndo?; (2) Thang do danh gia bai hoc STEM gdém nhitng tiéu chi, mirc do
nao?; (3) Thang do danh gia bai hoc STEM xay dung c6 tin cay khéng?

Nghién ctru nay dong gop vao khung Ii thuyét gido duc STEM cc tiéu chi cu the gidp 1am r6
hon céc yéu td cdt 1i trong bai hoc STEM va dinh hudéng phét trién cac cong cu va phuong phap déanh
gia bai hoc STEM trong cac nghién cau va ting dung tuong lai. Dong thoi nghlen cau cung cap cong
cu khoa hoc dé GV phan tich, danh gia va cai tién bai hoc STEM trong thuc tién day hoc ¢ truong
pho thong.

Phan tiép theo cua bai béo s& trinh bay chi tiét vé phuong phap nghién ctiu, quy trinh phat trién
thang do va két qua, thao luan kiém tra d6 tin cay cua thang do.
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2.  Noi dung nghién ctru
2.1. Phwong phap nghién ctru

Thang do danh gia dugc nhom tac gia tu xay dung dua trén cac nghién ciu Ii thuyét vé giéo
duc STEM ciing nhu thyc tién trién khai gido duc STEM & truong pho théng Viét Nam, hudng
dan thiét ké ké hoach bai day phét trién ning luc, hudng dan sinh hoat chuyén mén tir Bo Giao
duc va bao tao Viét Nam [6]-[7].

Dé kiém tra sy pht hop d6 tin cay cia thang do ndy, ching tdi tién hanh theo 2 phuong phap,
thir tu nhu sau:

Thi nhat, 1y y kién cua GV vé thang do. Muc dich dé dénh gia tinh don nghia, 1 rang, dé
hiéu, su phu hop vai thuc tién, kha thi dé danh gia cua cac tiéu chi va cac mic do. Cu thé da lay
y kién phat biéu truc tiép voi 50 GV trong mot hoi nghi & Lao Cai vao thang 3/2024.

Thur hai, phuong phap thir nghiém duoc sir dung dé danh gia do tin cay trong qué trinh chuén
ho& cong cu. 79 GV tir cac 16p tap huan vé gido duc STEM tai Truong Pai hoc Su pham Ha Noi
da sir dung thang do dénh gia doc lap 03 video bai hoc STEM & trudng phd théng. Cac video
dugc quay lai tir cac bai hoc STEM da thyc hién truc tiép & truong phd thong, dam bao chét lwong
vé kénh hinh va tiéng dé ngudi xem quan sat duoc cac hoat dong day va hoc.

Céc GV tham gia thir nghiém str dung thang do dé duoc trang bi If thuyét, huéng dan vé thiét
ké va t6 chirc bai hoc STEM; nhan thang do va duoc gidi thiéu vé céc tiéu chi, mac do theo cong
cu danh gia. Sau d6 GV st dung cong cu dé doc 1ap danh gia 1 video bai hoc STEM.

2.2. Két qua nghién ctru

2.2.1. Tién trinh phat trién thang do
Theo quy trinh danh gia nang luc n6i chung, thang do danh gia bai hoc STEM duogc dé xuat
xay dung theo 4 budc nhu sau:

1. X4c dinh
muc dich

2. Xac dinh
cac tiéu chi
ciia thang
do

3. Mo ta 4. Panh gia
cac mire do do tin cay

S. Chinh

3 2 sira, hoan
va co o 2

xay dung
thang do

cho céc tiéu cia thang
chi do

thién thang
do

Hinh 1. Quy trinh xay dung thang do danh gid bai hoc STEM

* Budce 1. Xdc dinh muc dich va co sé xay dung thang do

Muc dich x4y dung thang do 1a danh gia bai hoc STEM duoc trién khai & truong phd thong
Viét Nam. Bai hoc STEM ¢ day dugc hiéu 1a bai hoc thuc hién trong chuong trinh cua cac mon
hoc theo hudng tlep can tich hgp céc linh vuc STEM dé giai quyét van dé. Trong bai hoc do HS
duoc yéu cau tim cac giai phap dé giai quyet vén dé thyc tién (cac Van dé thyc tién vé doi sdng
x& hoi, khoa hoc, cong nghé), chiém linh kién thirc, dap tng yéu cau can dat cua bai hoc.

Céc cin cir duoc xac dinh dé xay dung thang do bai hoc STEM trong nghién ciru nay gom:

- Li thuyét v& gido duc STEM [24].

- Dic diém va tién trinh thuc hién bai hoc STEM theo quy trinh thiét ké ki thu4t duoc hudng
dan trong cong van 3089/BGDDT-GDTrH [6] va cong vian 909/ BGDPT-GDTH [7].

- Huéng dan sinh hoat chuyén mén theo céng vin 5555/BGDBT-GDTrH, cu thé 1a hudng
dan noi dung sinh hoat td/nhom chuyén mon vé: Thiét ké tién trinh day hoc; T chire day hoc va
du gio; Phan tich, rat kinh nghiém bai hoc [25].
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- Huéng dan xdy dung ké hoach bai day phat trién ning luc HS theo cong vin 5512/BGDDT-
GDTrH [26].

Viéc xay dung thang do danh gia bai hoc STEM ciing cin ¢t vao viéc tham khao nhiéu phiéu
danh gia gio day cta cac nha truong, phong gido duc va dao tao, s& giao duc va dao tao cac dia
phuong ¢ Viét Nam va dua vao kinh nghiém ciia nhom tac gia déu 1a cac giang vién b mon
Phuong phép Giang day c6 kinh nghiém cuia Truong Dai hoc Su pham Ha Noi, da tham gia viét
sach bai hoc STEM, cc tai liéu hudng dan, tip huan GV vé trién khai hoat dong gido duc STEM,
day hoc phat trién nang lyc cling nhu cac hoat dong sinh hoat chuyén mon nghién ctru bai hoc voi
dang bai hoc STEM ¢ nhiéu trudong pho thong.

* Buwdc 2. Xdc dinh tiéu chi ciia thang do

Theo muc dich xay dung thang do va nhiing cin ctr x4c dinh & trén, chung t6i di phat trién
cong cu danh gia bai hoc STEM duéi dang thang do, gdm cac tiéu chi danh gia va 5 mic d6 danh
gid. Theo cac mirc dd ny, cac nha truong ¢6 thé quy doi thanh diém dé sir dung danh gid bai hoc
STEM. Thang do dugc dé xuat gom 4 nhom, nhém 1 dwgc dé xuat dua trén 1i thuyet ve gido dyc
STEM va dic diém cua bai hoc STEM [6]-[7], c&c nhom 2, 3, 4 duogc phat trién theo cach tiép
can phan tich, ddnh gida mot bai hoc trong cong vin 5555/BGDPT-GDTrH [25] huéng dan sinh
hoat chuyén mén & Viét Nam ciing nhu trong cac phiéu danh gia bai hoc ma cac nha truong
thuong sir dung trong thuc tién. Cu thé cac nhom tiéu chi nhu sau:

e VAn dé duoc lva chon trong bai hoc STEM.
e Nhiém vy va yéu cau v6i san pham trong bai hoc STEM

1.Yéu cau
chung vdi bai e Sy dap tmg cuia muyc tiéu bai hoc STEM véi YCCD cua chuong trinh
hoc STEM e Chudi hoat dong hoc trong bai

e T chirc tao tinh huéng e Cac cong cy, phuong tién day hoc

e Hoat dong hinh thanh kién thirc o Sy két hop hoat dong ca nhan va nhom
e Hoat dong thiét ké . Chuyén giao cac nhiém vu hoc tap

e Hoat dong ché tao, thir nghiém e Quan li, theo ddi, hd trg hoc sinh khi

e Hinh thitc t6 chitc béo cdo, thao luat thue hién hoat dong hoc

e Cac cong cy, phuong tién day hoc e Phuong phap, cong cu danh gia

2.T6 chirc cac

hoat dong hoc

Tiéu chi

danh gia
bai hoc
STEM 3.Téac phong, e Tac phong su pham

AT @) ST PITETRT Ton trong va di xtr voi hoc sinh

e Gilip d&, hd trg, dong vién hoc sinh

%
l I
O
.

e Thaido tiép nhan nhiém vy hoc tap cua hoc sinh

4. Hiéu qua viéc
hoc ctia hoc e Sy tham gia ctia hoc sinh trong cac hoat dong hoc

sinh e Sir dung céc cong cu, phuong tién trong hoat dong hoc cua hoc sinh
e Van dung kién thirc vao viéc tao ra sin phém STEM, trinh bay, bao v¢, diéu

chinh san phém.
Hinh 2: Céu triic thang do danh gid bai hoc STEM

* Buwdc 3. Mé td cdac mirc dj cho cdc tiéu chi

MBOi tiéu chi duoc mo ta theo cac yéu cAu thé hién murc dd hoan thién tir thép dén cao cua
van dé dé cap trong tiéu chi. Cac yéu cau dugc mo ta nay can cir theo: hudng din thyc hién vé
noi dung dbi véi bai hoc STEM; ban chit cua gido duc STEM; Cac yéu cau chung voi viée thiét
ké ké hoach bai day trong cac mon hoc; muc ti€u cia tung hoat dong trong tién trinh thuc hién
bai hoc STEM theo quy trinh thiét ké ki thuat; hudng dan t6 chire thyc hién hoat dong hoc, su
dung phuong phap céng cu danh gia trong day hoc theo muc tiéu phat trién pham chét ning luc
HS; su két hop céc hinh thirc hoc tip trong cac van ban hudng dan cia Bo Gido duc va Pao tao
Viét Nam va i thuyét day hoc phét trién nang luc.
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Khi danh gia s€ theo 5 muc tu thap dén cao: 1. R4t khong phu hop; 2. Khéng phu hop;
3. Phu hop mét phan; 4. Phu hop; 5. Rét phii hop. Trong d6 muec 5 1a mirc dat duoc tat ca cac mod
ta trong ti€u chi.

* Budc 4. Danh gia dj tin cdy ciia thang do

Panh gia su phu hop cia cac tiéu chi, mirc do rd rang, d& hiéu cia mé ta cac tiéu chi théng
qua viéc xin y kién ciia GV pho thong. Cac GV dugc hoi déu 1a GV da hléu va dugc trai nghiém
v€ bai hoc STEM. Cac GV nay s& doc ndi dung cac tiéu chi va phan hdi vé mirc d6 rd rang, dé
hiéu cua timg tiéu chi. Can ctr vao cac phan hoi d6, cc tiéu chi duoc sira lai cho phii hop.

Danh gia do tin cay cua cong cu bang phuong phap thir ‘nghiém. Cong cu dugc gidi thiéu cho
GV, sau o st dung dé danh gia bai day STEM ¢ trudng pho thong. Tinh hé s6 Cronbach’s Alpha
dé va tinh hé s6 twong quan ICC (Intraclass Correlation Coefficient) vé sy dong thuan cua nhitng
nguoi st dung vdi cong cu tur do khflng dinh d9¢ tin cdy cia cong cu.

* Bwoc 5. Chinh sira, hoan thién thang do
Tir két qua danh gia do tin cay cia thang do, hoan thién thang do.
2.2.2. Két qua danh gia d¢ tin cdy cia thang do

Thang do dugc dé xuat da dugc ldy y kién tir 50 GV phd thdng trong mat hoi nghi truc tiép
tai Lao Cai nim 2024. Nhitng GV tham gia khao sat déu da duoc tap huan va c6 kinh nghiém
trién khai bai hoc STEM tai trudng phd thdng. Trong qué trinh thu thap v kién, thang do duoc g
truc tiép t6i cac GV, kém theo phan giai thich chi tiét vé muc dich, can ctr phat trién va cach thirc
str dung thang do. GV phan hdi truc tiép vé cac tiéu chi va md ta trong thang do, tap trung lam rd
y nghia va ndi dung. Trén co s& cac phan hdi nay, chung toi di diéu chinh lai cach dién dat dé
dam bao tinh dé hiéu va chinh xac. Pong thoi, mot s6 y kién bo sung da dugc tich hop vao thang
do, bao gdm céc tiéu chi lién quan dén su an toan khi sir dung phwong tién va cong cu, kha ning
quan Ii va didu hanh hoat dong hoc tap dam bao thoi gian, xi If tinh huéng su pham phu hop,
cling nhu viéc hoan thanh tét nhiém vy hoc tap caa HS trong cac hoat dong hoc tap.

Sau khi dugc chinh stra lan thir nhét dua trén y kién gop y tir GV, thang do da dugc mang di
thir nghiém dé danh gia tinh hidu qua va pht hop ddi véi cac bai hoc STEM. Qué trlnh thir nghiém
duoc thuc hién trén 3 video bai hoc STEM da thyc hi¢n tai truong phd thdng, bao goém: (1) Thude
bao vé thuc vat c6 ngudn gbc sinh hoc (Lp 11); (2) Pha ché nuéc mudi sinh 1i (Lép 8); va (3)
Quat Mandala (L6p 6). Nguoi tham gia thu nghiém thang do 1a 79 GV da tham gia cac lop tap
huén "Bbi dudng GV tb chirc hoat dong STEM/STEAM" do Truong Dai hoc Su pham Ha Noi t6
chuc vao nam 2024 (sau day goi tat 1a cac chuy@n gia). Cac GV nay déu duoc trang bi kién thic
vé gido duc STEM va hinh thirc bai hoc STEM. Ba video duogc lua chon dé thir nghiém déu dam
bao chit lwong cao vé hinh anh va am thanh, nham dam bao quan sat day du céc hoat dong hoc
tap cua HS. Céc bai hoc STEM nay duoc thiét ké va trién khai theo dung hudng dan vé té chic
va trién khai bai hoc STEM tai Viét Nam.

M&i video bai hoc s& duoc cac chuyén gia danh gia doc lap theo cung 1 thang do, thang do
chia theo 4 nhém tiéu chi (S1-S4). Chuyén gia bao gom GV thudc cac linh vuc, chuy&n mén c6
lién quan. Két qua thu dugc 1a 79 phiéu danh gia trong d6 22 phiéu cho bai 1, 34 phiéu cho bai 2
va 23 phiéu cho bai 3.

Budc dau, toan bo két qua tinh toan s& duoc kiém dinh d6 tin ciy Cronbach’s Alpha, sau d6
két qua tirng bai hoc s& dugc tinh toan gié trj trung binh, d6 léch chuan va do dong thuan.

Két qua kiém dinh Cronbach’s Alpha theo tirng nhom tiéu chi thé hién trong Bang 1.
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Bdang 1. Két qud kiém dinh Cronbach’s Alpha

Group Cronbach’s Alpha g%sg ;‘;l%nfh%:?g?}%l)_
S1(S1.1-S1.4) 0,806 0,499
S2 (S2.1-S2.10) 0,863 0,378
S3(S3.1-S3.3) 0,810 0,611
S4 (S4.1-S4.4) 0,675 0,329

Két qua cho thdy 3 nhom tiéu chi co két qua Cronbach’s Alpha > 0,7, ngudng coi 1a dat yéu
cau theo Nunnally, J. (1978) [27], riéng ddi véi tiéu chi S4, mac 0,675 > 0,6 ciing duoc coi 13
chap nhan dugc khi déy 1a nghién ctru thdm do véi d6i twong khao sat nho [28]. Ngoai ra, hé s6
tuong quan giira bién va tong tat ca déu > 0,3 [29], dam bao cac bién quan sat déu co ¥ nghia
dong gop dang ké trong gia tri bién tong, can duoc giit lai trong tinh toan.

Diém sé trung binh (Mean), d6 léch chuan (SD, Stg. Deviation) va hé sé dao dong dir liéu
(Coefficient of Variation: CV) cho tung tiéu chi dugc thé hién trong Bang 2.

Bdng 2. Gia tri théng ké cho c4c bai hoc STEM
Baihoc STEM 1 (n=22) | Baihoc STEM 2 (n = 34) Bai hoc STEM 3 (n = 23)

Item
Mean S.td " cv Mean S.t d i Ccv Mean S.td " Ccv
Deviation Deviation Deviation

S1.1 | 4,730 0,550 11,64% | 4,790 0,479 9,98% | 4,220 0,671 15,92%
S1.2 | 4,320 0,780 18,06% | 4,620 0,551 11,94% | 3,901 0,668 17,08%
S1.3 | 4,410 0,734 16,65% | 4,650 0,646 13,90% | 4,220 0,795 18,86%
S1.4 | 4,270 0,767 17,96% | 4,470 0,662 14,81% | 3,870 0,757 19,56%
S2.1 | 2,136 0,351 16,44% | 2,324 0,346 14,87% | 1,978 0,281 14,21%
S2.2 | 2,159 0,284 13,15% | 2,250 0,354 15,71% | 1,826 0,357 19,55%
S2.3 | 2,159 0,419 19,42% | 2,309 0,276 11,94% | 1,717 0,295 17,17%
S2.4 | 2,136 0,384 17,96% | 2,294 0,279 12,14% | 2,022 0,384 18,98%
S2.5 | 2,159 0,358 16,59% | 2,250 0,431 19,15% | 1,761 0,395 22,44%
S2.6 | 4,410 0,666 15,11% | 4,440 0,927 20,88% | 4,480 0,511 11,41%
S2.7 | 4,410 0,734 16,65% | 4,500 0,615 13,68% | 4,000 0,739 18,46%
S2.8 | 4,270 0,703 16,44% | 4,680 0,535 11,44% | 3,870 0,548 14,16%
S29 | 4,270 0,767 17,96% | 4,500 0,615 13,68% | 4,480 0,665 14,86%
S2.10 | 4,360 0,790 18,09% | 4,470 0,748 16,73% | 3,780 0,671 17,75%
S3.1 | 4,640 0,658 14,19% | 4,910 0,288 5,86% | 4,740 0,449 9,47%
S3.2 | 4,770 0,528 11,07% | 4,910 0,288 5,86% | 4,780 0,422 8,82%
S3.3 | 4,590 0,666 14,51% | 4,710 0,462 9,83% | 4,700 0,470 10,02%
S4.1 | 4,410 0,590 13,39% | 4,760 0,431 9,04% | 3,960 0,638 16,13%
S4.2 | 4,680 0,477 10,18% | 4,710 0,524 11,13% | 4,610 0,499 10,83%
S4.3 | 9,090 1,019 11,21% | 9,530 0,861 9,04% | 8,170 1,029 12,59%
S4.4 | 9,090 1,342 14,76% | 9,240 0,987 10,68% | 8,090 1,411 17,45%
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Két qua Bang 2 cho thy céc cau hoi véi thang diém 5 déu c6 d6 Iéch chuan nho hon 1, do
dao dong dir liéu < 20% cho thay két qua danh gia ctua chuyén gia la tap trung, it co sy chénh Iéch.
Théng ké ban dau vé phan b diém chim cua cac chuyén gia theo tirng ké hoach bai day thé
hién trong céc Bang 3, 4 va 5.
Bdng 3. Phan bé diém bai hec 1 (Bai Thuéc bdo vé thuc vat) (n = 22)

Pieém
Tiou chi 2 3 4 5 6 8 10
S1.1 1 17
S1.2 4 11
S1.3 3 12
S1.4 1 1 11 9
S2.1 3 10 9
S22 1 13 8
$2.3 2 8 11
S2.4 1 1 11 9
S2.5 3 10
S2.6 2 11
S2.7 3 12
S2.8 3 10
S2.9 1 1 11
$2.10 1 11
S3.1 2 16
$3.2 1 18
$3.3 2 15
S4.1 1 11 10
S4.2 7 15
S4.3 10 12
S4.4 2 6 14
Bdng 4. Phan bé diém bai 2 (Nwéc musi sinh Ii) (n = 34)
Piem
Tieu chi 1 2 3 4 5 8 10
S1.1 1 5 28
S1.2 1 11 22
S1.3 3 6 25
S1.4 1 15 18
S2.1 1 1 7 25
S22 4 9 21
$2.3 1 11 22
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S2.4 1 12 21
S2.5 2 9 22
S52.6 1 10 21
S2.7 2 13 19
S52.8 1 9 24
S2.9 2 13 19
S2.10 2 11 20
S3.1 3 31
S3.2 31
S3.3 10 24
S4.1 26
54.2 1 8 25
S4.3 8 26
S4.4 13 21
Bdng 5. Phan bé diém bai 3 (Bai Quat Madala) (n = 23)
Piém
Tieu chi 1 2 3 4 5 6 8 10
S1.1 3 12
S1.2 6 13 4
S1.3 5 8 10
S1.4 8 10 5
S2.1 4 16 3
S2.2 11 3
S2.3 14 1
S2.4 6 10 7
S2.5 2 9 10 2
S2.6 12 11
S2.7 1 3 14 5
S2.8 5 16 2
S2.9 2 8 13
S2.10 1 5 15 2
S3.1 17
S3.2 18
S3.3 16
S4.1 5 14 4
S4.2 9 14
S4.3 17
S4.4 12
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Dir liéu tir cac Bang 3, 4, 5 cho thay két qua cham diém cua cac chuyén gia khé tap trung,
khong phan tan trén toan bo phd diém.

Dé khang dinh sy dong thuan trong dénh gia ciia chuyén gia d6i véi ting video gio day,
nghién ciu str dung hé sb twong quan ICC (Intraclass Correlation Coefficient). Hé s twong quan
ICC dugc chon thay vi sir dung hé s6 twong quan Kendall’s W vi dit liéu trong bai 1a chim diém
- mot dang dit liéu lién tuc chir khéng phai dix liéu xép hang. Két qua kiém tra sy dong thuan trong
tirng video gio day thé hién trong bang 6:

Bdng 6. Két qud tinh hé sé ICC cdc dinh gid ciia 3 bai hoc STEM

Bai hoc N IcC P Mire d9 dong
: thuan
1 22 0,925 0,000 R4t manh
2 34 0,941 0,000 R4t manh
3 23 0,898 0,000 R4t manh

Két qua tai Bang 6 cho thay, trong ca 3 video gio day, két qua danh gia cua cac chuyén gia
déu c6 sy dong thuan > 0,8, 1a mirc ddng thuan rat manh [30]. Biéu ndy phu hop véi quan sét truc
quan ban dau vé ti 1& phan bd diém cac chuyén gia tai cac Bang 4, 5, 6 & trén. Két qua nay khang
dinh thang do danh gi4 t6 chuc day hoc bai hoc STEM dam bao d tin cay va thdng nhat trong
qué trinh sir dung. C6 thé ap dung trong nhiéu gio day khac nhau véi chuyén gia danh gia khac nhau.
2.2.3. N9i dung thang do sau khi chinh sira, hoan thi¢n

Két qua thir nghiém cho thay do tin cy cua thang do 1a dam bao, do d6 nhém tac gia gitr
nguyén noi dung cua thang do sau khi chinh sira theo y kién ciia GV. Chi tiét noi dung thang do
duoc trinh bay trong Bang 7.

Bdng 7. Thang do ddinh gid bai hoc STEM sau chudn hoa
Mire do
1| 2] 3] 4] s

Tiéu chi

S1. Yéu cau chung véi bai hoc STEM

S1.1. Van dé can gidi quyét c6 tinh thyc tién, phu
hop v6i ndi dung bai hoc, doi tugng HS va diéu kién
cua nha truong.

S1.2. Nhiém vu Va yéu cau véi san pham STEM cy
thé, ro rang, pht hop véi myc ti€u bai hoc va thé
hién dugc yéu cau tich hgp cac linh vuc STEM.

S1.3. Muc tiéu bai hoc STEM dap ting dugc yéu ciu
can dat cta bai hoc cia mén hoc chu dao va theo
muc tiéu phat trién pham chat, ning luc cho HS.
S1.4. Chudi cac hoat dong hoc logic, kha thi, phu
hop theo tién trinh t6 chirc hoat dong STEM va déi
tuong HS, phan bd thoi gian phu hop.

S2. Té chikc cdc hoat dong hoc

S2.1. Té chirc tao tinh huong phu hop, logic voi van
deé can giai quyét, hap dan; néu dugc van dé can giai
quyet nhiém vy, CAC yéu cau cu thé, rd rang voi san
pham STEM.
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S2.2. Hoat dong hinh thanh kién thtrc duoc t6 chirc
theo phuong phap, ki thuat day hoc tich cyc trong
d6 HS 1a nguoi tim toi, kham pha kién thirc; cac kién
thirc trong bai hoc chinh xac.

S2.3. Hoat dong thiét ké duoc t6 chirc phu hop, tich
cuc theo muc dich HS van dung kién thic, tuy dé
xudt giai phap phi hop véi nhiém vy va yéu cau dat
ra v6i san pham STEM.

S2.4. Hoat dong ché tao, thr nghiém dugc to chuc
phu hop, tich cuc de HS tu luc G\mt’rc d6 phu hop
tao ra sdn pham STEM theo yéu cau.

S2.5. Hinh thirc t6 chirc bao céo, thao luan phu hop
v6i nhiém vy, san pham STEM va pht hop dé danh
gia dugc muc d6 hiéu va van dung kién thirc, ki
nang vao tao ra san pham STEM, giai quyét van dé
cua HS.

S2.6. Cac cong cy, phuong tién day hoc st dung phu
hop, du dO’nﬂ gian, ddm bao an toan, tinh khoa hoc,
hiéu qua, tham mi,

$2.7. C6 su két hop phu hop, hiu qua giita 1am viée
cad nhan va lam viéc nhom trong t6 chirc cac hoat
dong hoc ctia HS.

S2.8. ~Chuyén giao cac nhiém vu hoc tép 6 rang,
hap dan.

S2.9. Quan li, theo d&i va c6 hd trg phu hop, kip thoi
khi HS thyc hién hoat dong hoc dé dam bao thoi
gian va hiéu qua.

S2.10. Phuong phap, cong cu danh gia s dung
trong bai hoc phu hop, hiéu qua dé danh gia dugc
theo muc ti€u bai hoc va duoc da so HS.

S3. Tdac phong, thdi dj sw pham

S3.1. Tac phong su pham chuin muyc, gan giii, than
thién voi HS, tao khong khi vui vé, nhe nhang, thoai
mai, tich cuc.

S3.2. Ton trong va déi xtr cong bang véi HS, xir 1i
cac tinh huong su pham phu hop, tich cuc.

S3.3. Giup do, hd trg HS ¢6 kh(? khgln trong‘hoc tap
kip thoi, dong vién phu hop dé moi HS déu dugce
phat trién nang luc hoc téap.

S4. Hiéu qud hoat dong hoc

S4.1. HS hao hung, tich cuc tiép nhéan nhiém vu
hoc tap.

S4.2. HS tich cuc, chu ddng thuc hién cac hoat dong
hoc tap, cd tuong tac tich cuc voi cac ban va GV,
hoan thanh t6t nhiém vu hoc tap.
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S4.3. HS st dung cac cong cu, phuong tién thuc
hién cac hoat dong hoc an toan.

S4.4, HS van dung duoc kién thtrc va tao ra dugc
san pham STEM,; t{inh bay, bao vé, c6 di€u chinh
phu hop véi san pham STEM lam ra.

Ndam mike do Ciia cdc tiéu chi trong thang do la: 1. Rat khdng phu hop; 2. Khéng phi hop;
3. Ph hop mét phan; 4. Phi hop; 5. Rat phu hop.

2.3. Thao luan

Két qua nghién cuu da xay dung thanh cong mot thang do danh gia bai hoc STEM, déap ung
tinh pht hop véi bo| canh giao duc phd thong tai Viét Nam. Thang do duoc phat trién dua trén
nén tang Ii thuyet Vé gi4o duc STEM, cac dinh hudng chinh sach tir Bo Gido duc va Dao tao, ciing
nhu thuce tién trién khai tai cac truong pho thong. Két qua nghién ctu khong chi dong gop vao
khung Ii thuyet hién c6 ma con cung cap mot cdng cu danh gié cu thé, cé tinh kha thi cao, dé sir
dung, nham hd trg GV trong viéc thiét ké, to chirc va danh gié hiéu qua cac bai hoc STEM.

Viéc kiém dinh do tin cay véi hé sb Cronbach’s Alpha dat trén ngudng 0,7 & hau hét cac
nhom tiéu chi da khing dinh tinh nhat quan noi tai cua thang do, pht hop vai khuyén nghi caa
Nunnally, J. (1978) [27], nhém tiéu chi S4 c6 do tin cdy ciing ¢6 thé chap nhan duoc theo khuyén
nghi cua Hair JF, Black (2023) [28] vé ngudng do tin cay. Két qua nay co thé phan anh su phuc
tap cua c4c tiéu chi lién quan dén tng dung thuc tién STEM trong giang day, von ciing 1a mot
thach thirc dwoc dé cap trong nghién ciru ciia Bybee (2013) [4].

Phan tich sé liéu tir phiéu danh gia GV cho thiy thang do cé kha ning phan biét rd rang giita
cac bai hoc STEM. Diéu nay gop phan khang dinh kha ning ¢ng dung cuaa cdng cu, twong dong
véi nghién ctiu cua Honey, Pearson, & Schweingruber (2014) [31] vé tim quan trong cua cac
cdng cu danh gia thuc tign trong gido duc STEM. Tuy nhién, mau thir nghiém han ché ca vé sb
lwong GV va bai hoc dan dén han ché nhat dinh trong kha niang tong quat hoa.

3. Kétlun

Nghién ctru nay da thanh cong trong viéc phat trién va kiém dinh budc diu mot thang do
danh gia bai hoc STEM, dap tng yéu cau vé Ii thuyét gido duc STEM, huéng dan trién khai thuc
hién gido duc STEM trong nha trudng phd thong caa Bo Giéo duc va Pao tao, ciing nhu thyc tién
gido duc pho théng ¢ Viét Nam. Thang do gom 4 nhom vai 21 tiéu chi: S1. Yéu cau chung véi
bai hoc STEM (goém 4 tiéu chi); S2. T6 chuic cac hoat dong hoc (gém 10 tiéu chi); S3. Tac phong,
thai d6 su pham (gom 3 tiéu chi); S4. Hiéu qua hoat dong hoc (gdm 4 tiéu chi). Két qua nghién
ciu nay dong gop quan trong vao viéc xay dung cong cu danh gia bai hoc STEM, hé tro GV trong
viéc danh gia va cai tién cac bai hoc STEM, ddng thoi thic day sy phat trién cua gido duc STEM
trong nha truedng phéd thong tai Viét Nam.

Thang do ¢6 d¢ tin cay cao va kha nang tng dung thyc tién, nhung van can dugc me rong
thur nghiém vai nhiéu nhom doi tugng va boi canh khac nhau. Viéc toi uu hda céc tiéu chi, dac
biét Ia nhom tiéu chi S4, 1a hudng di quan trong nham nang cao chat lugng cong cu.

Trong tuong lai, nghién ciu ndy c6 thé mo ra co hoi 4p dung thang do véo viéc thiét ké va
trién khai cac chuong trinh dao tao GV STEM, ciing nhu gop phan xay dung cac tiéu chuan quéc

gia vé danh gia bai hoc STEM. Nhing nd luc nay s& gop phan nang cao chat lugng day hoc, thic
day kha nang tu duy sang tao va nang luc giai quyét van dé ciia HS trong bdi canh gido duc hién dai.
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