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BOI DUOGNG NANG LUC THUC HIEN KE HOACH DAY HQC CHU PE STEM
“pEN TIN HIEU GIAO THONG” CHO GIAO VIEN TRUNG HQC CO SO

Nguyén Thi Thu Thiiy
Truong Pai hoc Pham Vin Pong

Tom tit: Gido duc STEM la mét xu huong doi méi then chot trong gido duc phé théng, dwoc cu thé héa trong Chwong
trinh Gido duc phé thong 2018. Tuy nhién, két qua khdo sat gido vién (GV) tai cac truong trung hoc co sé (THCS) trén dia
ban tinh Qudng Ngdi cho thdy phan 16m gido vién con gap nhiéu khé khan khi trién khai day hoc cac chii d@é STEM. Nghién
ciru nay duwoc thuce hién nham xdy dung va danh gia hiéu qua cua bién phap béi dwong nang luc thuc hién ké hoach day
hoc (KHDH) cho gido vién THCS thong qua chii dé STEM “Pén tin hiéu giao théng”. Bang sw két hop cdc phwong phép
nghién ciru: phan tich, téng hop Iy ludn, khdo sat thwc tién va thiee nghiém sw pham, két qua cho thdy mé hinh boi dwdng
két hop giira 1y thuyét va thwe hanh trai nghiém c6 hiéu qud ré rét trong viéc nang cao ning lic thwe hién KHDH chii dé
STEM cho gido vién. Trén co s¢ do, nghién ciru dé xudt mé hinh nay c6 thé dwoc tham khdo dé thiét ké cac chwong trinh
boi duéng gido vién day hoc STEM phit hop véi béi canh dia phiong, qua dé gép phan thiic ddy viéc trién khai gido duc
STEM trong cdc trieong pho thong hién nay.

Tir khoa: giao duc STEM; nang luc thyc hién ké hoach day hoc; boi dwong gido vién; chu dé STEM “Dén tin hiéu giao
thong”; giao vién trung hoc co so.

DEVELOPING SECONDARY SCHOOL TEACHERS’ CAPACITY TO IMPLEMENT
TEACHING PLANS FOR THE STEM TOPIC “TRAFFIC LIGHT”

Abstract: STEM education is a key innovative trend in general education, as outlined in the 2018 General Education
Curriculum. However, survey results from teachers at secondary schools in Quang Ngai Province indicate that most teachers
encounter significant difficulties when implementing STEM topics in their teaching. This study was conducted to develop
and evaluate the effectiveness of a training measure aimed at enhancing teachers’ capacity to implement teaching plans for
the STEM topic entitled “Traffic Light.” By employing a combination of research methods, including theoretical analysis
and synthesis, practical surveys, and pedagogical experiments, the findings reveal that a training model integrating theory
with hands-on experiential practice is markedly effective in improving teachers’ capacity to implement the teaching plan
for this STEM topic. Based on these findings, the study proposes that this model can serve as a reference for designing
teacher training programs in STEM education that are responsive to local contexts, thereby contributing to the ongoing

promotion of STEM education implementation in general schools.

Keywords: STEM education; capacity to implement teaching plans; teacher training; STEM topic “Traffic Light”;

secondary school teachers.
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I. PAT VAN PE

Cudc Cach mang cong nghiép lan thtr tu dang
dit ra yéu cau ddi méi gido duc nham phat trién
ngudn nhan luc c6 cac ky ning thé ki XXI nhu
tu duy phan bién, sang tao, hop tac va giai quyét
van dé. Trong bdi canh do, gido duc STEM duoc
xem la mot gidi phdp hi¢u qua giup nguoi hoc
van dung kién thuc lién nganh dé thich tng voi
su phat trién cta khoa hoc, cong nghé va ddi méi
sang tao (Bybee, 2013).

Céc nghién ctru tai Ptc, Uc va My da khang
dinh ring GV dong vai tro ¢t 151 trong viéc nang
cao nang luc STEM cua hoc sinh (HS) (Lasley,
2006), (Rivkin, 2005). Tuy nhién, GV van gip
nhiéu thach thirc trong qua trinh giang day cac chu
dé STEM (Margot, 2019), (Wang, 2011). Ching
han, GV khoa hoc thuong d6i mat véi kho khan
trong viéc trién khai hiéu qua giao duc STEM,
bao gém han ché vé kién thtrc chuyén mon, sy
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tur tin trong giang day va nhimg thach thirc tir doi
moi phuong phap day hoc (Shernoff, 2011).

Mic du nhiéu trudng phd thong ¢ Viét Nam
da trién khai day hoc STEM, nhung muc d6 tham
gia cia GV van con han ché. Két qua khao sat
100 gido vién Khoa hoc ty nhién (KHTN) tai céac
truong THCS & tinh Quang Ngii cho thiy 48%
gi4o vién chua timg day chii d& STEM nao; 19,6%
da day 1 chu dé; 23,5% da day 2 chu d¢; va chi
8,9% gi4o vién da day tir 3 chi && STEM tré lén.
Két qua nay phan anh viéc t6 chirc day hoc STEM
trong cac truong van chua dugc thuc hién thuong
xuyén va dong déu.

Trong bdi canh d6, viéc bdi dudng ning luc
thuc hién KHDH céac cha dé STEM cho GV
THCS 14 yéu cau cip thiét nhdm nang cao ning
luc to chirc day hoc STEM trong nha trudng.
Nghién ctru tap trung phan tich co sé 1i luan va
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thuc tién vé nang lyc thyc hién KHDH chu dé
STEM, thiét ké noi dung va quy trinh boi dudng;
dong thoi, t6 chire thyc nghiém va danh gia hiéu
qua cua viéc boi dudng nang lyc thuc hién KHDH
chu @& STEM “Pén tin hiéu giao thong” cho GV
tai mot s6 truong THCS tinh Quang Ngai. Két qua
nghién ciru gop phan bo sung co sé i luan va thyc
tién vé boi dudng nang luc day hoc STEM cho
GV ph thong.

II. NOI DUNG NGHIEN CUU

2.1. Phuwong phap nghién ctiru

Nghién ctru két hgp ba phuong phap:

Nghién ciru i luan: Phan tich, tong hop tai liéu
vé giao duc STEM, ning lyc thyc hién KHDH
cha dé STEM va quy trinh bdi dudng nham xay
dung co sé 1i ludn.

Nghién ctru thyuc tién: Khao sat thuc trang
nang lyc day hoc STEM cua gido vien THCS
tai Quang Ngii (Google Forms) dé xac dinh nhu
cau boi dudng; dong thoi, t6 chirc boi dudng thir
nghiém véi cac budi tap huin nham huéng din
GV trién khai day hoc chu d& STEM “Pén tin
hiéu giao thong”.

Thong ké toan hoc: Xir 1y s6 liéu khao sat va
thyc nghiém bang SPSS 20 nham danh gia thyc
trang va hiéu qua chuong trinh boi dudng.

Su két hop cac phuong phap nghién ciru trén
giup dam bao do tin cdy, khach quan va tinh kha
thi ctia két qua nghién ctru, dong thoi cung cip cin
ctr dé dé xuat mo hinh bdi dudng ning luc thuc
hién KHDH chu d¢&é STEM cho giao vién THCS.

2.2. Két qua nghién ciru

2.2.1. Giao duc STEM

Gi4o duc STEM duogc hiéu theo nhiéu gbc do
khac nhau, nhung déu hudéng dén ba dic trung cot
16i: tich hop lién nganh, gin véi thyc tién va phat
trién ning luc nguoi hoc. Theo Sanders (2009),
gido duc STEM la phuong phép tiép can kham
pha trong day hoc, két hop hai hay nhiéu linh vyrc
STEM hoic giita chit @& STEM véi ciac mon hoc
khac. Tsupros va cong sur (2009) nhan manh gido
duc STEM la céch tiép can lién mon, két hop kién
thire hoc thuat vé6i thuc tién thong qua van dung
Khoa hoc, Cong nghé¢, Ki thuat va Toan hoc vao
bdi canh cu thé nham tao két ndi gitra nha truong,
cong déng, viéc lam va kinh doanh toan cau, gilap
phat trién hiéu biét nén tang vé STEM va nang
cao kha ning canh tranh trong nén kinh té méi.
B6 Gido duc Hoa Ky (Department of Education
(2007)) coi gido duc STEM la chuong trinh hd
trg va ting cudng day hoc bdn linh vyc Khoa hoc,
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Cong nghé, Ki thuat va Toan hoc tir bac phé thong
dén sau dai hoc. Hom E. J. (2014) ciing nhin manh
viéc tich hop bon linh vuc Khoa hoc, Cong nghe,
Ki thuat va Toan hoc thanh mo hinh hoc tap dua
trén cac g dung thuc té.

Trong Chuong trinh Gido duc phd thong 2018
dinh nghia: “Gido duc STEM la mo6 hinh gido duc
dua trén cach tiép can lién mon, gitp hoc sinh ap
dung cac kién thtrc khoa hoc, cong nghé, ki thuat
va toan hoc vao giai quyét mot sd van dé thyc tién
trong bdi canh cu thé” (Bo Giao duc & Pao Tao
(2018)). Quan diém nay phu hop voi xu hudng
qudc té, ddng thoi thé hién rd ba dic trung cdt 13i
néu trén.

Nhu vay, du tiép can ¢ géc do nao, gido duc
STEM déu 1a phuong phap tich hop lién nganh,
14y nguoi hoc 1am trung tam, gitip két ndi Iy thuyét
v6i thyce hanh thong qua cac nhiém vy, dy an gén
v6i bdi canh thyc tién. Day 14 co so quan trong dé
thiét ké va to chic cac chi dé STEM trong day
hoc Vat li.

2.2.2. Nang luc thuc hién ké hoach day hoc
chii dé STEM cuia gido vién trung hoc co so

Day hoc STEM dit ra nhiing yéu cau méi dbi
v6i nang lyc day hoc cua gido vien THCS. Theo
Thong tu s 30/2009/TT-BGDDT va Thong tu
s6 20/2018/TT-BGDDT ctia By Gido duc va Dao
tao, chuan nghé nghiép gido vién pho thong & Viét
Nam dugc xac dinh trén co sé phat trién nang luc
nghé nghiép, trong d6 nang luyc day hoc 1a mot
thanh t6 cbt 18i, phan anh kha ning t6 chic va
diéu hanh qué trinh hoc tap nham dat duoc muc
tiéu gido duc. Nang luc day hoc cua gido vién
dugc hiéu 1a sy két hop nhuan nhuyén giita kién
thirc, ki nang va thai do can thiét, giup gido vién
c6 thé thuc hién hiéu qué cac nhiém vu day hoc
trong nhiing diéu kién cu thé, dap tmg cic chuan
nghé nghiép dit ra (Hung, 2016).

Ké thira cac nghién clru vé cdu triic nang lyc
day hoc cua gido vién (Cuong, 2011; Hung, 2016)
va yéu cau ciia Chuong trinh Gido duc pho thong
2018, nghién ctru xac dinh nang luc day hoc gém
bon thanh phén: nang luc nhan thire, nang luc thiét
ké KHDH, nang lyc thyc hién KHDH va nang luc
danh gia két qua hoc tap. Trong giao duc STEM,
nang lyc thuc hién KHDH chu dé STEM gilr vai
tro then chdt vi quyét dinh truc tiép dén hidu qua
trién khai gido duc STEM & truong phd thong.

Theo Cuong (2011), nidng lyc thuc hién la
kha ning van dung tong hop kién thic va ky
nang vao thuc tién nham hoan thanh cac nhiém
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vu nghé nghiép theo chuin muc nhat dinh. Véan
dung vao bdi canh giao duc STEM, nang luc thuc
hién KHDH chu d& STEM duogc hiéu 1a kha ning
t6 chirc cac hoat dong day hoc tich hop lién mon
nham phat tnen nang luc hoc sinh thong qua glal
quyét cac van dé thue tién. Nang luc nay dugc biéu
hién qua kha nang t6 chic hoat dong nhom, huéng
dan hoc sinh thiét ké va ché tao san phém STEM, hd
trg hoc sinh giai quyét véan dé, van dung linh hoat
cac phuong phap day hoc va danh gia qua trinh, san
phém hoc tap theo dac trung cta gido duc STEM.

Nhu vay, nang luc thyc hién KHDH chu
dé STEM la mot ning lyc cdt 18i cta gido vién
THCS, can duoc uu tién bdi dudng nhim nang
cao hiéu qua trién khai gido duc STEM trong nha
truong pho thong.

2.2.3. Quy trinh boi dwéng néing e thue hién
KHDH chii dé STEM “Pén tin hiéu giao thong”
cho gido vién trung hoc co so

Van dung m6 hinh cia Wiggins, Mc Tighe
(1998), Weddel (2006) va Philipsen, B. (2019),
chung t6i dé xuét 4 budc trong quy trinh bdi dudng
nang lyc thyc hién KHDH chu dé STEM nhu sau:

3 dén xanh, vang, do

Budre 1. Xac dinh nhu ciu bdi dudng va hra
chon niing lue cin boi dudng

Két qua khao sat 100 gido vién KHTN tai cac
truong THCS & tinh Quang Ngii cho thiy nhiéu
gi4o vién du dd duoc tap hudn vé gido duc STEM
nhung van gip kho khin trong t6 chic day hoc
cac chu d& STEM (48% gido vién chua timg trién
khai day hoc STEM). Nhimng kho khin chu yéu
gém: thiéu kinh nghiém thuc tién, han ché vé ky
nang thyc hanh va ché tao san phém STEM, chua
tur tin trong viéc hd trg hoc sinh giai quyét van dé
trong qua trinh thuc hién nhiém vu.

Tu thyc trang do, nghién ctru xac dinh nhu
cau bdi dudng tap trung vao ning luc thuc hién
KHDH chu dé STEM, dic biét 1a niang luc thuc
hanh, ché tao san phém va hudng dan hoc sinh
giai quyét vin dé trong cac hoat dong STEM.

Buérc 2. Thiét ké cac hoat dong boi dudng va
phuong tién hé trg

Trudce khi t6 chic bdi dudng, ching toi tién
hanh thiét ké tién trinh day hoc chu d& STEM
“Pen tin hiéu giao thong” va xay dung bo kit
twong tmg cho chu dé STEM nhu sau:

KIT diéu khién

Day két ni KIT diéu [
khién véi may tinh

Cac day noi

Hinh 1. Bé Kit chii dé STEM “Pén tin hiéu giao thong”
Trén co s& do, chiung to1 thiét ké cac hoat dong bbi dudng trong tu cac hoat dong cla

tién trinh day hoc STEM nhu sau:

HD 2: NC HD 4: HD 5-
HD 1: Xac kien thirc HD 3: Che tao .
5 X A % aA L Chia sé,
dinh van nen va de Lwa chon mau, thiv . A
A F O V- oz R thao luan,
de xuat giai giai phap nghiém va . .
: SN danh gia
phap diéu chinh

Hinh 2. Tién trinh day hoc chii dé/ bai hoc STEM
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Budc 3. T6 chire bdi dudng ning luc di xac dinh

Tién trinh bdi dudng gdm 5 hoat dong, & mdi
hoat dong boi dudng, ching tdi chu trong nhimng
kho khan cta GV khi trién khai chu d& STEM;
dong thoi, GV duogc trai nghiém v& ban thiét ké,
ché tao san phim STEM, tim hiéu phin mém
Arduino IDE, gitip GV rut ra nhiéu kinh nghiém
va tu tin hon khi day hoc chu dé.

Hoat dong 1. Xac dinh van dé

Giao vién thao luan nhom xac dinh cac bai hoc

trong tim can day cta chu d¢, cac yéu t6 Khoa
hoc, Cong nghé¢, Ki thuat va Toan hoc trong ndi
dung chu d& va thao luan bang tiéu chi danh gia
san pham STEM.

Céac bai hoc can day thugc chuong trinh Khoa
hoc tu nhién 16p 8, bao gom:

- Mach dién don gian;

- Cudng do dong dién va hiéu dién thé;

- Thuc hanh do cuong d6 dong dién va hi¢u
dién thé.

Bang 1. Cac yéu té S, T, E, M trong chit dé STEM “Dén tin hiéu giao thong”

Khoa hoc (S)

Van dung kién thirc vé céu tao va nguyén 1y hoat dong cua mach dién mot chiéu.
Biét cach do cuong do dong di¢n va hi¢u dién thé trong mach dién

Cong ngh¢ (T) | module thoi gian...)

Lua chon va st dung dugc cac linh kién dién tir co ban (LED, dién trd, cam bién,

Ung dung nén tang vi diéu khién Arduino dé 1ap trinh diéu khién dén tin hiéu giao thong

Ki thuat (E)

Thiét ké so @6 mach va hé thng mé hinh dén tin hiéu giao thong
Lap réap, két noi va thir nghi€ém mach dién di€u khién theo ban thiét ké

Toan (M)

Tinh toan chu ky hoat dong ctia deén (den do, vang, xanh) dua trén mo hinh thuc té
Phan tich luu lugng giao thong dé to1 uu hoa thoi gian cho.

Bdng 2. Phiéu danh gid san pham “Mé hinh dén tin hiéu giao thong”

Tiéu chi Yéu ciu mong doi Diem | 5y ém danh gis
toi da
M&bi han trong mach dién | Tron, gon, khong bi chép gitta cac linh kién 2 diém
Mach dién Pugc lap ghép diing nguyén 1i va ti wu 2 diém
Khi ning hoat dong f?én 96 'tAhL'r tu sang la xanh, vang, do va 2 didm
1ap lai lién tuc.
Chu ky ctia dén (gdm thoi gian hoat dong
cua den xanh, deén vang, dén dd) duoc
Chu ky hoat dong ciia dén | xéc dinh hop 1i, phi hop v6i Quy chuan [ 2 diém
ki thuat qudc gia (Thong tu 54/2009/
TT-BGTVT) va phu hop véi thyc tién.
Hinh déng tru dén Tru dél;l co hil:lh thirc dep, can dbi, chiéu ) didm
cao khong qua 20 cm
Tong diém 10 diém

Hoat dong 2: Nghién ciru Kkién thirc nén va dé xuit cac giai phap thiét ké
GV théo luén nhiing kién thirc nén lién quan dén chu dé. Sau d6, GV tim hi€u céc thiét bi trong bd

Kit dé v& ban thiét ké deén tin hiéu giao thong.

u1
KITARDUINO NANO ;-
120

LED1 R1
Bén d& 330 Ohm

5

LED2 R2
Bénvang 330 Ohm

GND i}

“

LED2 R3
Bénxanh 330 Ohm

BEEEESkl

P
Hinh 3.1. Ban thiét ké mach dién
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300

Hinh 3.2. Ban thiét ké mé hinh
sdn phdm
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Hoat dong 3: Trinh bay va bdo vé phuwong
an thiét ké

GV lan luot bao cao phuong an thiét ké cua
nhém. Sau d6, cac nhom thao ludn mot sb cau
hoi can dinh hudng dé hoc sinh thiét ké san
pham STEM

TK1. Lam thé nao dé chon loai dén LED phu
hop cho hé théng dén giao thong nham dam bao
do sang va tudi tho 1au dai?

TK2. Khi thiét ké mach dién cho dén giao
thong, cac yéu t6 nao can duge xem xét dé dam
bao dén hoat dong 6n dinh va an toan?

TK3. Cach thiét ké hé thong cung cap dién cho
Arduino va dén LED dé dam bao ngudn dién du
manh va 6n dinh?

TK4. Cach két ndi cac dén LED véi Arduino
dé tao thanh hé thong dén giao théng?

TKS5. Céch bd tri mach dién vao tru dén dé co
thé dé dang bao tri va sira chita hé théng dén giao
thong khi c6 sy c6 xdy ra?

Hoat dong 4: Ché tao va thur nghiém

Buwéc 1. Lip dat cac thanh phan cua dén tin
hiéu giao thong theo ban thiét ké;

- Lap rap mach dién, han dién, két néi linh kién
thanh mach dién dén tin hi¢u giao thong.

- Po dac, cit Fomex, 6ng nhua, giéy mau va
lap rép tru dén giao thong

Buéc 2: Gidng vién huéng dan GV cai dit
Arduino IDE va viét chuong trinh diéu khién dén
hoat dong:

#define den_do 2

#define den_vang 3

#define den_xanh 4

void setup() {

pinMode(den_do,OUTPUT);

pinMode(den_vang,OUTPUT);

pinMode(den xanh,OUTPUT);

}

void loop() {

digitalWrite(den_do,HIGH);

delay(20000);

digitalWrite(den_do,LOW);

digitalWrite(den_vang,HIGH);

delay(3000);

digitalWrite(den_vang,LOW);

digitalWrite(den_xanh,HIGH);

delay(17000);

digitalWrite(den_xanh,LOW);

} ~ ,

- Sau khi dugc hudéng dan viét chuong
trinh trén Arduino IDE, GV két ndi md hinh
voi may vi tinh, sau d6 cung cap ngudn dé
dén hoat dong.

Hoat dong 5: Bio cAo san pham va thio luin

Gi4o vién bao céo cac san pham STEM di ché
tao, thao luan nhiing kh6 khan cua hoc sinh khi
hoc cha dé STEM nay, déng thoi, cac nhom GV
cling dé& xudt phuong an dé t6 chuc day hoc chu
dé hiéu qua hon va phuong an hd tro nhitng kho
khan cua hoc sinh.

Buwoc 4. Danh gia nang luc dat dugc va diéu
chinh chwong trinh boi dudng

Sau khi két thuc cac hoat dong bdi dudng,
chung t6i tién hanh khao sat bang bang hoi (phiéu
khao sat) d6i véi GV tham gia. Noi dung phiéu
khao sat tap trung vao céc tiéu chi danh gia, bao
gdm: “Gido vién c6 nang cao hiéu biét vé& gido
duc STEM hay khong?” va “Gido vién c6 thé van
dung dé day hoc chu dé STEM sau tap huin hay
khong?”. Mdi tiéu chi duoc danh gia theo thang
do Likert 4 muc d6: Hoan toan dong y (4 diém),
DPong v (3 diém), Khong dong ¥ (2 diém), Hoan
toan khong dong ¥ (1 diém). Pong thoi, ching toi
ciing thu thap cac ¥ kién déng gdp ciia GV nham
cai thién chat lugng khoa tap huan.

Trén co s& phan tich két qua khao sat va tong
hop cac gop ¥ tir GV, chung t6i tién hanh diéu
chinh n6i dung, hinh thirc to chtrc chuong trinh
bdi dudng dé ap dung cho cac dot bdi dudng
tiép theo.

2.2.4. T6 chire boi dwéng va phan tich két qua

Chang t6i tién hanh t6 chirc boi dudng cho
gido vién tai mot sé truong THCS trén dia ban
tinh Quang Ngai. Mdi truong cir 04 gido vién
tham gia, bao gdm 03 gido vién day cdc mon
Vat i, Héa hoc, Sinh hoc va 01 can bg quan ly.

Két qua khao sat sau boi dudng cho thiy: toan
b gido vién tham gia déu lya chon mirc 46 "Hoan
toan dong ¥" (4 diém) hoic "Pong y" (3 diém) d6i
v6i cac noi dung duge khao sat. S6 liéu thong ké
dugc xur Iy bang phan mém SPSS va trinh bay cu
thé nhu sau:
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Reliability Statistics

Cronbach's Alpha|Cronbach's Alpha Based on Standardized Items| N of Items

.878 879 2
Scale Mean ifiScale Varianchorrected Squared
[tem Deleted [if Item DeletedItem-Total [Multiple

Correlation |Correlation
[Nang cao hiéu biét vé STEM 3.6471 243 783 614
Kha ning DH cha dé STEM sau TH|3.5294 1265 783 614

Hé s tin cdy Cronbach's Alpha dat 0,878
(ngudng chip nhan > 0,6). Gia tri trung binh
(Mean) cua ca hai bién quan sat déu 1én hon 3,5
trén thang do 4 muc do. Két qua nay cho thay
mirc 46 dong thuan cao ctia gido vién tham gia tap
huan d6i voi hai nhan dinh: (1) ban than da nang
cao hiéu biét vé gido duc STEM; (2) tu tin vao kha
nang trién khai day hoc hiéu qua chu dé STEM
“Pén tin hiéu giao théng” sau khoa tap huan.

Bén canh d6, cac ¥ kién phan hoi tir gido vién,
chang han nhu “can to chirc thém nhiéu budi tap
huan vé STEM gén véi chi d¢ STEM thyc t&”
hodc “nén thudng xuyén t6 chic cac dot tap huan
nhu thé nay cho gido vién phd thong”, cho thay
thuc té vé nhu cau bdi dudng nghiép vu vé STEM
clia gido vién. Nhitng két qua trén cho phép khang
dinh chuong trinh boi dudng da budc dau dat
duoc hiéu qua nhét dinh.

III. KET LUAN

Hién nay, viéc trién khai day hoc STEM

trong cac trudng phd thong tai Viét Nam van
d6i mat véi nhiéu kho khan, thach thirc. Boi
dudng nang lyc thyuc hién ké hoach day hoc chu
dé STEM duoc xem la mot trong nhiing giai
phép then chét nham hd tro gido vién vuot qua
cic rao can trong thyc tién giang day. Két qua
tir dot boi dudng cho thay, gido vién khong chi
nang cao hiéu biét vé chi d& STEM “Pén tin
hi¢u giao thong” ma con gia tdng muc do tu
tin vao kha ning to chirc day hoc chu dé nay.
Nhiing phét hién ctia nghién ctru gép phan cung
cip co so khoa hoc va thuc tién cho viée xay
dung, diéu chinh cac chuong trinh boi dudng
gido vién, hudng ti nang cao chat lugng day
hoc STEM trong cac truong trung hoc co sé
(THCS). Trong twong lai, can tién hanh thém
cic nghién cru md rong trén nhiéu chu dé
STEM da dang hon nhim lam phong phu noi
dung dao tao, dadm bao tinh linh hoat va sy phu
hop vé6i yéu cau d6i méi gido duc hién nay.
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