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TOM TAT: Gido duc STEM trang bi cho ngudi hoc kién thie vé khoa hoc, ki thuat, cong nghé
va toan hoc. Nhitng kién thtrc nay dugc tich hop, 10ng ghép gitp ngudi hoc khong nhitng nim
bét dugc nhitng kién thirc 36 ma con cd nang luc van dung, thuc hanh, tao ra nhiing san phém
¢6 tinh tmg dung phuc vu cho cudc sdng hang ngay ctia con ngudi. Bé gido duc STEM cho cac
em hoc sinh (HS) dat hiéu qua, trudc hét doi ngii gido vién phai co nang luc day hoc STEM.
Bai bdo nay trinh bay két qua thiét ké bo khung danh gia niang luc day hoc STEM cho sinh
vién Su pham Toan Hoa, nham gép phan ning cao chit lugng giang day, ning luc day hoc
STEM cho sinh vién Su pham - nhiing gi4o vién tuong lai.

Tir khoa: STEM, nang luc, tich hop, Su pham, day hoc

DEVELOPING A TOOLSET FOR EVALUATING STEM TEACHING COMPETENCIES OF
MATHEMATICS AND CHEMISTRY TEACHER TRAINING STUDENTS TO ENHANCE THE
QUALITY OF TEACHER TRAINING FOR SECONDARY SCHOOLS

ABSTRACT: STEM education equips learners with knowledge in science, technology,
engineering, and mathematics. These disciplines are integrated and interwoven to
support learners not only grasp the above subject matters but also develop the capability
to apply, practice, and create applicable products to the human’s daily life. In order to
effectively educate students in STEM, first and foremost, teaching staffs must possess
specialized competencies to teach STEM. This article presents the results of designing
a competency assessment framework for STEM teaching for teacher training students
of Mathematics and Chemistry aiming at contributing to enhance teaching quality and
STEM teaching competencies for teacher training students - teachers in the future.
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1. PAT VAN DE

Gi4o duc STEM la phuong thtc gido
duc tich hop theo cach tiép can lién mon
nham hinh thanh va phat trién ki ning giai
quyét van d& cho ngudi hoc. Trong mdi bai
hoc theo chu & STEM, gido vién goi ¥ cac
tinh hudng c6 van dé, hoc sinh can nghién
ctru, ap dung kién thirc cua Toan, Khoa hoc
ki thuat, Khoa hoc Tu nhién (Vat i, Héa
hoc, Sinh hoc) lién quan dén véan dé can giai
quyét. Dé trién khai gido duc STEM c6 két
qua, ngudi gido vién can c6 ki ning, ning
luc day hoc tich hop [2,4].

Nhan thie duge tim quan trong cua
vi€c phat trién sy hiéu biét va nang lyc day
hoc STEM cho sinh vién Su pham, gitip cac
em chuan bi tt cho viéc day hoc sau khi ra
truong. Khoa Toén va Khoa hoc Ty nhién,
Truong Pai hoc Hai Phong di trién khai
nhidu hoat dong gido duc day hoc STEM
nhidm gitp cdc em sinh vién din hoan thién
nang lyc day hoc nay. Tuy nhién, dé viéc
rén luyén nang luc day hoc STEM cho sinh
vién dat két qua cao, doi hoi nguoi giang
vién phai c6 cong cu danh gia muc do hiéu
biét ctia sinh vién vé gido duc STEM, ning
luc day hoc STEM cua tung em sinh vién,
tur d6 dua ra phuong phap dao tao phu hop.
Bai bao nay trinh bay két qua thiét ké bo
khung danh gia nang luc day hoc STEM cho
sinh vién Su pham Toan Hoa, nhim gop
phan nang cao chat luong giang day, ning
luc day hoc STEM cho sinh vién khi ra
trudng, dap tmg yéu cu xa hoi.

2. TONG QUAN NGHIEN CUU

Lich sw nghién cwu: Thuat ngl
STEM dugc khéi xudéng bdi Quy Khoa
hoc qubc gia My (National Science
Foundation-NSF), dung dé dién dat ngan
gon cho bdn linh vue cu thé 1a Khoa hoc,
Cong ngh¢, Ki thuit va Toan hoc. Thuét
ngit gido duc STEM ndi lén cung vdi
chién luoc cai cach, doi méi gido duc &
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cac quéc gia. Tai Viét Nam, gido duc
STEM duogc mo ta trong chuong trinh gido
duc phé théng 2018 nhu sau: “Gido duc
STEM la m6 hinh gido duc dya trén cach
tiép can lién moén, gitp hoc sinh ap dung
cac kién thuc khoa hoc, cong nghé, ki
thuat va toan hoc vao giai quyét mot sd
van dé thuc tién trong bdi canh cu thé”.
Cho dén nay, gido duc STEM méi chi
manh mun, 1é té, chi mot sd it cac trudong
dinh hudng tich cuc dAu tu co s& vat chat,
phong thuc hanh STEM va xay dung hoat
dong STEM, trién khai giang day trong
chuong trinh chinh thirc, ciing nhu t6 chtrc
cac hoat dong trai nghiém nhu ngay hoi
STEM. Ly giai diéu nay c6 nhiéu nguyén
nhan trong d6 c6 viée trinh d0 GV con han
ché do chi dugc dao tao don mén, trong
khi day hoc STEM doi héi gido vién cé
hiéu biét vé tich hop, lién mon va can co
nhitng trai nghiém STEM thyc té.

Mouc tiéu: Day hoc tich hop, day hoc
STEM, nang lyc day hoc STEM cua sinh
vién Su pham Toan Hoa tir d6 xay dung bo
khung danh gid nang luc day hoc STEM cho
sinh vién Su pham Toan Hoéa nhiam giup
nang cao nang luc day hoc STEM cho cac
em sinh vién.

Poi twong: Phuong phap day hoc
STEM, nang lyc day hoc STEM cua sinh
vién Pai hoc Su pham chuyén nganh Toén
Hoa, Truong Pai hoc Hai Phong.

Phuong phap nghién cuu: (i)
Phuong phéap nghién ctru ly ludn: Nghién
ctru vé chuong trinh phd thong 2018,
nghién ctru vé phwong phap day hoc
STEM. (ii) Phuong phap quan sat, diéu tra
thuc tién: Diéu tra nang lgyc day hoc
STEM cua sinh vién Su pham chuyén
nganh Toan Hoéa. (iii) Phuong phap thuc
nghiém Su pham: Tién hanh thuc nghiém
theo phuong phap dé ra. (iv) Phuong phap
xtr 1y s6 liéu thyc nghiém.



3. KET QUA NGHIEN CUU

3.1. Quy trinh xiy dung va té chirc
day hoc STEM

Bai hoc STEM gidéng nhu day hoc
theo dy an, céac thi nghi¢m khoa hoc v&i mét
sO dic trung nhu: Céc tinh hudng day hoc
va van dé day hoc 1a thuc tién, duoc hudng
dan bang cac qua trinh thiét ké ki thuat, dat
HS vao hang loat nhirg céu hoi - dap vé
thyc hanh va nhitng khdm pha, cac ndi dung
toan hoc va khoa hoc duoc lién két chat chg,
viéc thi nghiém thir - sai - chinh 1a mot phan
can thiét cua bai hoc [1-3]. Do d6, khi xay
dung chu dé day hoc STEM, can xay dung
theo cac budc [5]: 1.Chudn bi mdt tinh
hudng trong thyc tién, tir ¢ xay dung chu
dé STEM; 2. Chuén bi céc ndi dung tich hop
STEM ciia mot chu dé; 3. Néu rd cac van dé
STEM ma HS can giai quyét; 4. Cac tiéu chi
chat luong san phdm can dat; 5. Lén ké
hoach cac van dé HS can giai quyét; 6.
Khuyén khich HS phat trién ¥ tuong cua
minh dé tra 16 cdu hoi “Lam thé nao dé giai
quyét van dé nay?”; 7. Cac nhom can quyét
dinh chon mot cach dé tao ra san phém; 8.

Thyc nghiém tao ra san phém va cai tién
cho hoan thién; 9. T4 chirc béo cdo, doi két
qua va chinh stra néu can.

Viéc day hoc tich hop STEM cé thé
sir dung nhiéu phuong phap va ki thuat day
hoc tich cuc dé dat duge cac muc dich trén
nhu mo hinh 5E, day hoc du &n, trai nghi¢m
sang tao... tao dong co va thiét ké cac
nhiém vu c6 y nghia véi HS, 161 cudn hoc
sinh vao tién hanh thi nghiém, khuyén khich
tu duy va suy nghi nhan thac cia HS.

3.2. Cong cu danh gia ning luwc
day hoc STEM cho sinh vién Sw pham
Toan Héa

Can cur vao cac murc d6 nhan thic
vé day hoc STEM, kha niang xay dung,
kha ning t6 chirc cling nhu viée danh gia
két qua, ban giao két qua ctia qué trinh day
hoc STEM cua ngudi day [2,5]. Tac gia da
xay duyng cong cu danh gid muc d nhan
thirc cuia sinh vién Su pham vé viéc day
hoc STEM duogc chia thanh 15 tiéu chi vdi
3 mirc d6 nhan thirc v6i sé diém tuong
ung 14 0, 1, 2 duogc trinh bay trong bang 1:

Biang 1. Cac tiéu chi danh gia mirc d9 biéu hi¢n niing lwe day hoc STEM
cua sinh vién Sw pham Toan Héa

Biét Biét
Y4
STT Tiéu chi d4nh gis Chuabict |nhung chual 40 0
(0 diém) day du @ diém)
(1 diém)
1 Trinh bay dugc khai niém, dac diém, giao duc
STEM.
2 |Xac dinh dugc cac kiéu day hoc STEM.
3 Xéc dinh dugc kién thie Khoa hoc‘, Cong nghg,
K1 thuat va Toan hoc trong chu d¢ STEM
4 Xac dinh dfuqc du cac muc tiéu hoc tap tich hop
trong chu dé STEM.
s Xac dmh duoc dﬁy da ndi dung hoc tap trong
chu @é STEM.
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6 Lya chon phuong phap, hinh thirc t6 chirc day
hoc phu hgp véi chi d¢€ STEM.

7 Biét lua c}lon tai liéu hudng dan hoc phu hop
véi chu dé STEM.

g Lua chon cac phuong tién, thiét bi day hoc chu
d& STEM

o |Bict huong dan HS hoc tap chit d¢ STEM
thong qua, khao sat, thict k&, thi nghiém.

10 B‘ié't cach to chl'rg cac hoat dong day hoc chu
dé STEM theo ké hoach.

1 Xay dung dugc bg cong cu va tiéu chi danh gia
két qua hoc tap cho HS.

12 Biét té chirc cho HS bao céo két qua hoc tap
chi dé STEM.

A Biét t6 chirc trao ddi, thao luan vé& két qua hoc
tap chu dé STEM giita cac bén lién quan quan.
Biét cach ban giao két qua hoc tap tdi nguoi co

14 X
nhu cau st dung.

15 Biét cach diéu chinh, cai tién phuong phap day
hoc STEM.

Tong diém

Véi bang khao sat nang lyc day hoc
STEM nay, sau khi khao sat sinh vién Dai
hoc Su pham Toan Hoa, s¢& ndm bét duoc
nhung thong tin co ban, mtc do hiéu biét
cling nhu nhitng nang lyc da c6 cia ban
than cdc em, nhitng diém manh diém yéu
cua tung sinh vién, tu d6 dua ra phuong
phap bdi dudng, gido duc mot cach hop
1i, hiéu qua.

3.3. Quy trinh boi dudng ning lyc
day hoc tich hgp STEM cho sinh vién Sw
pham Toan Hoéa

Khoa Toan va Khoa hoc Ty nhién,
Trudng Dai hoc Hai Phong 1a co s& dao tao
Pai hoc, Sau dai hoc Toan (Toan Li, Toan
Hoéa); Dai hoc Khoa hoc Ty nhién. Vi vay,
Giang vién can phai biét phuong phap boi
dudng, phat trién nang lyc day hoc STEM
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cho sinh vién. Viéc xay dung quy trinh boi
dudng nang lyc gom hai giai doan:

- Giai doan chudn bi.

+ Xac dinh muc ti€u;

+ Thiét ké noi dung;

+ Lya chon phuong phap;

+ Cdng cy danh gia;

+ Diéu kién va phuong tién 6 churc.

- Giai doagn thuc hién:

+ M& dau: Tao dong co, hung tha hoc
tap; myc tiéu va ndi dung boi dudng;

‘ + T4 chure hoat dong bdi duégg: Chu
de day hoc tich hop STEM; trao doi, thao
luan, thye hién cac nhiém vu day hoc; trinh
bay két qua thyc hién nhiém vu.

+ Panh gia va tong két: Danh gia két
quad, cai tién phuong phéap...



Muén giai doan 2 thyc hién c6 két
qua tot, diéu kién tién quyét 1a sinh vién
phai chuan bi giai doan 1 that tot. Dé rén
luyén ki ning chuan bi giai doan 1 cho
sinh vién, giang vién can phai c6 két qua
khao sat su hiéu biét va nang lyc day hoc
STEM cua sinh vién. Sau khi cho cdc em
sinh vién Su pham Toan Hoa tra 161 bang
khéo sat 1. Két qua khao sat dugc ghi cho
trong bang 2:

Bang 2. Két qua khio sat niing I
day hoc STEM cho sinh vién Sw pham
Toan Héa trudc khi boi duwong

biém |[5-10 [11-15 |16-20 |21-25 [26-30

%SV 54,54 | 20 10,1 | 3,36 6

Qua bang két qua nhan thiy: Trudc
khi tang cuong boi dudng nang lyc day hoc
STEM cho sinh vién, c6 tdi gan 75% sinh
vién co tong diém dat dudi 15/30 diém. Vi
vay, viéc ting cuong bdi dudng 1a hét stc
can thiét.

Qua khao sat ciing thay tiéu chi 3, 4,
5 trong phiéu khao sat dat diém thip nhat,
¢6 sinh vién dat 0,0 diém. Tiéu chi 3, 4, 5
trong tng voi xac dinh muc tiéu, thiét ké

ndi dung va lya chon phuong phéap day hoc
STEM. Do d6, trong qua trinh bdi dudng
nang luc cho sinh vién ciing can dic biét
quan tam.

Trong khuon khd bai bao, trinh bay 1
¥ tudng trong qua trinh bdi dudng sinh vién
vé viéc thiét ké chu dé& day hoc STEM:
“Thiét ké so dd cau tao thing u rac thai hiru
co cho cac ho gia dinh & xom phd thanh
phan bén hitu co” yéu cau sinh vién phai
thuc hién.

Xuat phdt ¥ twong: Nam 2025, ca
nudce bat bude phai phan loai rac thai thanh
2 loai: tai ché va khong tai ché. Viéc gay
mui kho chiu tai cac bai rac thai chu yéu do
rac thai hitu co sinh ra. Viéc gdy mui kho
chiu, nude thai sinh ra 16i kéo nhiéu rudi bo
tai cac bai rac thai chii yéu do rac thai hiru
co sinh ra. Can su chung tay xir i lugng rac
thai hitu co ngay tr cdc hg gia dinh, vua
giam 6 nhiém, giam lugng réc cin thu gom,
vira tao duoc lugng phan bon chu dong cho
trong cdy, rau tai gia dinh.

Yéu cau: Thiét ké thung ra rac thai hitu
co vai tiéu chi phan hitu co tao ra khong mui;
cong suat 0 rac hitu co cho 10 ho gia dinh.

Thing 0 phan
htru co tir rac thai
sinh hoat gia dinh

Hinh 1. Y twong day hoc STEM “Thiét ké thiing i réc thai hitu co
trong cac ho gia dinh ¢ xom pho thanh phdan bon hitu co”
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Yéu cau tinh todn:

- Thung rac: Phan hitu co tao ra
khong mui; cong suit du u rac hitu co cho
10 hd gia dinh (x6m nho).

- Véi pin nang lugng: Pu cung cip
dién cho 2 b¢ phan: Tam gia nhi¢t [am tang
nhiét d6 thung 0 rac dé tang toc do chuyén
héa rac thanh phan bon; bd phan khuay tron.

- Men vi sinh: Du luong dé chuyén
héa rac cho 10 ho gia dinh.

- Thoi gian dé rac thai hitu co thanh
phéan boén hitu co.

Trén co s& yéu cau, sinh vién dugc
chia thanh nhém nho 4 ngudi, lam viée
nhém dé xac dinh noi dung cac muc sau:

- Kién thirc lién quan.

+ Science (Vé khoa hoc);

+ Technology (Cong ngh¢);

+ Engineering (K1 thuat);

+ Math (Toan hoc).

- Nguyén liéu.

- Cdc budc tién hanh.

Sau khi cho cac nhém nghién curu, thao
luan, xay dyng cong tac chuan bi cho day hoc
STEM qua 03 chu dé: Xac dinh myc tiéu; thiet
ké ndi dung; lya chon phuong phap; cong cu
danh gia; dicu kién va phwong tién to chirc. Sinh
vién dugc danh gia khao sat lai voi cac ti€u chi
o bang 1. Két qua dugc ghi trong bang 3:

Bang 3. Két qua khio sat niing lre
day hoc STEMcho sinh vién Suw pham sau

khi bdi dudng
biém | 5-10 11-15 16-18
% SV 0 20,2 79,8

Két qua trén cho thay: Sau khi dugc bdi
dudng, nang luc chuén bi bai hoc STEM cua
sinh vién da dugc nang cao rd rang. Chiing to
bang khao sat ciing nhu phuong phap bdi
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dudng dua ra 1 pht hop, gép phan nang cao
su hiéu biét cling nhu nang luc day hoc STEM
cho cac em sinh vién.

4.KET LUAN

Day hoc STEM la két hop kién thirc va
kinang cua S, T, E, M dé giai quyét cac van dé
trong cudc séng. Gido vién can phai co sunhan
thirc va ki nang day hoc STEM. Viée thiét ké
khung danh gia nang luc tir d6 dua ra phuong
phép bdi dudng phu hop 1 diéu ¢6 ¥ nghia.
Viéc trién khai day ciing nhu danh gi4, chinh
sua phuong phap day hoc STEM, khong
nhiing can phai c6 kién thirc ma phai c6 kinh
nghiém, trdi nghiém. Day s€ la ndi dung tac
gia s& nghién ciru, trinh bay trong bai viét tiép
theo. Téc gia hy vong s€ nhan dugc su trao doi,
g6p ¥ chan thanh ciia ban doc va dong nghiép.
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