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The article presents the construction and organization of teaching a
number of STEM lessons in teaching the content "Lens" in Natural
Sciences grade 9 with the aim of developing natural science
competences for students. The research uses a combination of methods:
survey and interview methods to investigate practice; theoretical
analysis and synthesis; experimental methods combined with the use of
criteria tables to evaluate experimental results. As a result, the research
built 02 STEM lessons to use when teaching topic "Lens" in 9th class
Natural Science. Pedagogical experiments show that some
manifestations of Natural Science competences in students when
studying lesson 2nd are better than those in lesson 1st. Hence,
implementing two STEM lessons in teaching the topic "Lens" is
feasible and contributing to helping students form and develop natural
science competences.
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Bai béo trinh bay viéc xay dung va to chic day hoc mot sé bai hoc
STEM trong ndi dung “Thau kinh” mén Khoa hoc ty nhién 9 nham
phét trién nang luc khoa hoc tu nhién cho hoc sinh. Nghién cuu sir
dung phéi hop cac phuong phap: phuong phap diéu tra, phong van dé
diéu tra thyc tidn; phan tich, téng hop Ii thuyét; phwong phép thuc
nghiém két hop st dung bang tiéu chi dé danh gia két qua thuc
nghiém. Két qua 1a nghién ciru xay dung 02 chu d& bai hoc STEM vé
thiu kinh. Thuc nghiém su pham cho thdy mot sé biéu hién cua niang
luc Khoa hoc tu nhién & hoc sinh khi hoc bai 2 tét hon so véi bai 1.
Tir d6 c6 thé bude dau két luan rang viéc trién khai hai bai hoc
STEM trong day hoc cha dé& “Théu kinh” 1a kha thi, gép phan gidp
hoc sinh hinh thanh va phat trién ning luc khoa hoc tu nhién.

DOI: https://doi.org/10.34238/tnu-jst.9384

" Corresponding author. Email: dieu2508linh@gmail.com

http://jst.tnu.edu.vn

190 Email: jst@tnu.edu.vn


https://doi.org/10.34238/tnu-jst.9384

TNU Journal of Science and Technology 229(01/S): 190 - 196

1. Giéi thiéu

Anh sang 1a phan kién thirc vb cling quan trong trong phan mén Vat I thuéc mén Khoa hoc tu
nhién (KHTN). Ké thira cac kién thtc vé anh sang hoc ¢ chuong trinh KHTN 7 va KHTN 8, noi
dung anh sang duoc tiép tuc day trong mon KHTN 9 [1]. Chu dé “Théu kinh” 1a chu dé chiém
thoi luong I6n trong noi dung Anh sang. Cha d& “Thau kinh” vira quen thudc véi nhitng kién
thirc gan lién voi doi séng, gan giii, phit hop véi mirc d6 nhan thirc ciia hoc sinh 16p 9, nhung
ddng thoi ciing c6 nhirng kién thirc méi la, gay sy to mo, hing thi cho hoc sinh, gitp hoc sinh ¢6
thé tiép can cac thiét bi quang hoc quen thude dudi goc do khoa hoc. Cac kién thirc khoa hoc lién
quan dén thau kinh gidp hoc sinh hiéu dugc nguyén li co ban, cdng nghé dé ché tao cac thiét bi
quang hoc quen thudc; nam dugc co ché van hanh cua cac thiét bi; xay dung duoc md hinh mo ta
hoat dong cuia chiing. Do d6, viéc day hoc chu dé nay rat phil hop vai bai hoc STEM.

Theo cong vin s6 3089/BGDPT-GDTrH ngay 14/8/2020 cua Bo Gido duc va Pao tao V& viéc
trién khai thyc hién gido duc STEM trong gido duc trung hoc: “Giao duc STEM la mét phuong phép
gido duc nham trang bj cho hoc sinh nhitng kién thuc khoa hoc gan lién véi tmg dung cua ching
trong thuc tién” [2]. Ciing theo cong vin nay, bai hoc STEM Ia hinh thiic day hoc can dwoc thuc
hién khi day mén KHTN. Tuy nhién, trén thuc té gido vién gap nhiéu khé khan khi xay dung va to
chtric day hoc cac ndi dung trong chuong trinh theo hinh thirc bai hoc STEM. Bai béo trinh bay
viéc xay dung va té chic day hoc ndi dung “Thiu kinh” mén KHTN 9 theo hinh thic bai hoc
STEM. Hién nay, c6 rat nhiéu nghién ctru vé viéc té chic cac hoat dong giao duc STEM trong viéc
day hoc mén KHTN & cdp THCS. Chang han, phat trién niang luc van dung kién thirc, ki ning cho
hoc sinh 16p 6 théng qua day hoc STEM trudng hop "Lam socola tha cong” [3]; to chirc day hoc
chu dé “Sic mau thyc vat” theo huéng gido duc STEAM [4]; t6 chirc day hoc dua trén van dé bai
hoc STEM “Hién tuong bay hoi va ngung tu” nham phat trién niang luc khoa hoc tu nhién cho hoc
sinh [5]; xay dung quy trinh thiét ké bai day theo giao duc STEM trong day hoc Khoa hoc tu nhién
[6]; to chirc day hoc chu dé "Nha cach am” [7]; bdi dudng ning luc van dung kién thuc vao thuc
tién cho hoc sinh thdng qua day hoc chuong “Mit. Cac dung cu quang” [8]; Xay dung ké hoach bai
hoc STEM mon Khoa hoc ty nhién dap g chuong trinh gido duc phd théng [9];... Céc nghién cau
trén déu van dung nguyén tac, quy trinh thiét ké bai hoc STEM. Lién quan dén chu dé thau kinh,
theo két qua tim kiém caa nhom tac gia, mai chi c6 dé tai t6 chic day hoc chuong “MAét. Céc dung
cu quang” - Vat i 11 theo dinh huéng giéo duc STEM. Tuy nhién, chii dé “Théu kinh” trong KHTN
9 chua dugc dé cap do nam hoc 2024-2025 mdn KHTN 9 moi bét ddu duoc ap dung trong cac nha
treong. Bai viét nay trinh bay cac két qua to chic day hoc STEM chii dé “Thau kinh” — KHTN 9
duoc trién khai thdng qua cac bai day STEM nham hinh thanh, phat trién NL KHTN & hoc sinh.

2. Phuwong phap nghién ciru

_Nghién clru su dung phbéi hop cac phuong phap: phuong phap nghién cau  thuc
tien (phong van, dieu tra bang bang héi); phuong phap nghién ctiu i luén (phan tich va tong hop
li thuyét lién quan dén van dé nghién ciu); phuong phap thuc nghiém su pham.

2.1. Diéu tra thuc tién
2.1.1. Muc dich diéu tra

Khao sat gido vién nhiam diéu tra: Su hiéu biét va mot sd quan ni¢m cua GV vé giao duc
STEM; Ngudn cung cap thong tin, hiéu biét vé gido duc STEM ctia gio vién; Tim hiéu thyc
trang td churc day hoc bai hoc STEM va thuan lgi khé khan ctia GV trong viéc td chirc day bai
hoc STEM; Quan diém ciia GV vé tac dong cua bai hoc STEM ddi voi viéc hinh thanh ning
luc/ky ning cua thé ki XXI va NL KHTN.

Khao sat nham tim hiéu: Sy yéu thich cta hoc sinh véi mén KHTN/Vat li; Suy nghi cua hoc
sinh vé& muc dich cua viéc hoc mén KHTN/Vit 1i; Khao sat cac mong mudn cia hoc sinh trong viée
hoc KHTN/Vat li; Khéo st thuc tién viéc hoc KHTN/Vat li theo dinh hudng gido duc STEM.
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2.1.2. Chuong trinh diéu tra

- Thoi gian khéo sat: Thang 08/2023;

- Pia diém khao sat gdm cac truong THCS trén dia ban huyén Soc Son, thanh phd Ha Noi;

- Pdi tuong:

+ Gido vién: 40 GV day KHTN/Vit li tai cac truong THCS trén dia ban huyén Soc Son, thanh
phé Ha Noi: THCS Thi trin Séc Son: 6 GV; Viét Long: 5 GV; Tién Duoc: 7 GV; Hong Ky: 5
GV; Bic Son: 6 GV; Phu Linh: 5 GV; Nguyén Du: 6 GV.

+ Hoc sinh: 250 HS truong THCS Thi tran Séc Son, thanh phd Ha Noi.

2.2. Nghién ctru va van dung li lugn

~ Nghién ciru co s6 1i ludn vé gido duc STEM, vé day hoc phat trién NL KHTN va van dung li luan
de phan tich ndi dung kién thirc va xay dung bai hoc STEM chu dé “Thau kinh” mén KHTN 9.

2.3. Thuc nghiém sw pham
2.3.1. Muc dich thuc nghiém
Nghién ctru nay dugc thyc hign nhim kiém tra tinh kha thi va higu qua cua cac bai day STEM
da thiet ke.
2.3.2. Chuong trinh thuc nghiém

- Pbi twong thuc nghiém: 18 HS 16p 9D caa Truong THCS Thi tran, huyén Soc Son, thanh
phd Ha Noi.

- Thoi gian thuc nghiém su pham: 5 tiét hoc dién ra trong hon 2 tuan.

- Phuong phap danh gia két qua thuc nghiém su pham: Phuong phap tric nghiém thong qua
cac phiéu hoc tap; phuong phap quan sat thong qua cac biéu hién ciia HS, ban thiét ké va san
pham cua HS theo cac tiéu chi trong phiéu danh gia. Trong do, ban thiét ké san phim duoc danh
gia theo cac tiéu chi vé: Cac chi tiét, théng sb trén ban thiét ké; cach trinh bay ban thiét ké; cac
nguyén vat liéu sir dung. M6 hinh san pham dugc danh gia theo cac tiéu chi vé: Hiéu qua cua san
pham; Su tién loi khi sir dung cua san pham; An toan va than thién véi méi trudng.

3. Két qua va ban luin
3.1. Két qud diéu tra thuc tién

Két qua khao sat 40 GV day KHTN trén dia ban huyén Séc Son cho thay: tit ca cac gido vién
duoc khao sat déu ting nghe dén va tim hiéu vé giao duc STEM, nhung chi hiéu biét & muc nim
ving 1y luén vé phuong phap nhung chua ap dung nhiéu vao thyc tién day hoc. Sy hiéu biét chii
yéu dén tir viec GV duoc tap hudn hodc tyr tim hiéu qua sach béo hogc théng tin trén mang. Két
qua khao sat cho thdy 70,7% gido vién dugc khao sat déu ting tién hanh thuc hién bai hoc
STEM. Hau hét GV nhan théy viéc day hoc STEM g6p phan vao viéc hinh thanh va phat trién t6t
cac NL, ki nang ctia thé ki XXI va NL dic thu trong moén KHTN. Pa s6 cac GV tham gia khao
sat danh gia cac yéu to vé chuong trinh, sach gido khoa, co s& vat chat, thoi lwong tiét hoc va
nhén thirc cta ban lanh dao nha truong, giao vién, hoc sinh, phu huynh déu c6 tAm anh hudng
quan trong ddi voi viéc trién khai bai hoc STEM. Tuy nhién, tinh hinh trién khai bai hoc STEM
trong cac truong hoc con kho khan & thoi diém hién tai, cac yéu td trén chua dam bao thuan loi.

Song song vai khao séat y kién ciia gido vién, ching toi thyuc hién khao sat vé mirc d6 himng thu
khi hoc KHTN ctia 170 HS 16p 7, 16p 8 va 80 HS 16p 9 tai truong THCS Thi trdn Séc Son. Doi
v6i hoc sinh dang hoc mon KHTN theo chwong trinh gido duc pho théng 2018, da sb hoc sinh
thich hoc KHTN, chiém 69%. Bbi v6i hoc sinh 16p 9, dang hoc moén Vit li theo chwong trinh
gido duc phd thong 2006, s6 luong hoc sinh cam thiy hing tha khi hoc Vat 1i chiém 51% va sb
luong hoc sinh thay khong himg thi hodc cam thay binh thuong khi hoc Vit li chiém 49%. Tuy
nhién, da phan tit ca hoc sinh déu nhan thiy viéc hoc KHTN hay V4t li gop phan cung cip cac kién
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thirc gan lién voi thyc tién, van dung VAo giai thich cac hién tuong trong cudc song hang ngay.
3.2. Két qud nghién civu co 6 li lugn va vin dung xdy dung bai hoc STEM chii dé thiu kinh
3.2.1. Khai ni¢gm NL KHTN

NL KHTN Ia nhitng NL cu thé duoc hinh thanh va phat trién thong qua day hoc KHTN. Ciing
nhu cac mon hoc va hoat dong gido duc khac, KHTN gop phan hinh thanh va phat trién nhitng
pham chét, NL chu yéu cta HS, dong thoi hinh thanh va phat trién thé gioi quan khoa hoc cho
HS, bdi dudng tinh yéu thién nhién, sy ty tin, trung thyc, khach quan, thai d6 tng xur dap ng yéu
cau phat trién xa hoi bén ving. Be c6 thé phat trién ciing nhu danh gia NL KHTN cuta HS ¢ cap
trung hoc co so, can dya trén ciu trac cua NL. Trén co s& phén tich cac cAu trac cuia NL KHTN,
bai bao str dung ban ciu traic NL KHTN ciia tac gia Mai S§ Tuan [10].

3.2.2. Day hoc STEM nham phaét trién NL KHTN

Chu d& STEM la chi d8 hoc tap lién mén tich hop gitra Toan, Khoa hoc, K1 thuat va Cong ngh¢
hudng toi viée van dung kién thic lién mon giai quyét van dé trong cudc song Co 6 tiéu chi de
danh gia chi dé STEM: Tap trung vao cac van d& cua thyc tién; Cau tric chu dé STEM két hop tién
trinh khoa hoc va quy trinh thiét ké k¥ thuat; Phuong phéap day hoc chu d& STEM dura hoc sinh vao
hoat dong tim toi va kham pha, dinh hudng hanh dong, trai nghiém va tao ra san phém; Hinh thic
td chuie chu dé STEM 16i cudn HS vao hoat dong nhom kién tao; Noi dung chu dé STEM ap dung
chu yéu tir ndi dung khoa hoc va toan ma HS da va dang hoc; Trong tién trinh chu d& STEM mot
nhiém vu c6 thé c6 nhiéu dap an ding va coi sy that bai nhu mot phﬁn can thiét trong hoc tap.

Tién trinh bai hoc STEM tuan theo quy trinh ky thuat, nhung cac budc trong quy trinh c6 thé
khéng can thuc hién moét cach tuan ty ma thuc hién song song, twong hd 1an nhau. Hoat dong
nghién ciru kién thirc nén c6 thé dugc td chac thuc hién dong thoi véi viee d& xuét giai phép;
hoat dong ché tao mau c6 thé thyuc hién dong thoi véi viéc thar nghiém va danh gia. Trong do,
budc ndy 1a muc tiéu vira 1a diéu kién dé thuc hién budc kia [11]. Cac budc trong quy trinh thiét
ké ki thuat dugc thé hién & hinh 1:

« Xéc dinh « D@ xudt, lya « Kiém chirng

vin dé + Tim hiéu téng quan chon, dénh gia « Xay dung giai phip . Céng bd két
+ Xae dinh yéu €3u gidi phap nguyén qua néu dap
mu ng yéu ciu

—_———_ -

Néu gidi phép khcng dap (rng yéu cau,
Lthav déi thiét k&, nguyén miu, kiém chirng giai phap mai

Hinh 1. Quy trinh thiét ké k7 thudt
3.2.3. Badi hoc STEM chii dé “Théu kinh”

Céc bai hoc STEM chii dé “Thau kinh” dugc xay dung theo quy trinh thiét ké ki thuat, cac
hoat dong hudng dén phat trién NL KHTN cho HS, dam bao cic yéu cau can dat va thoi luong
chuong trinh dé ¢ thé to chire day hoc cho HS vao cac tiét hoc KHTN theo hinh thutc bai hoc
STEM. Nghién ciru da thiét ké 02 chu dé bai hoc STEM sir dung khi day vé thiu kinh, mdi bai
déu dugc to chirc trong 2 tiét. O cha dé “Mb hinh may chiéu don gian” hoc sinh xay dung kién
thirc vé thau kinh hoi ty va van dung kién thire vé dic diém anh tao boi thdu kinh dé thiét ké, ché
tao may chiéu don gian. O cha dé “Mb hinh hop quan sat con tring” hoc sinh xay dung kién thirc
vé kinh lup va van dung kién thirc nay dé lya chon kinh lip, thiét ké cach b tri kinh lip va cach
¢b dinh khoang cach gitta c6n tring va kinh lap khi chung di chuyén. Bang 1 1a tién trinh t6 chirc
day hoc cua mét chu dé trong do.
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Bang 1. Tién trinh t6 chitc day hoc bai Thiét ké mé hinh mdy chiéu don gian

San pham

Hoat dong Hoat dong caa GV va HS Ning luc du kién

GV trao d6i, dua ra tinh hudng can mét thiét bi hd trg
phéng to hinh anh trén dién thoai. HS thao luan theo
Hoat dong 1: nhom dé xac dinh van dé nghién ctu/ nhiém vy va dat
Ditvandé cac cau hoi can tra loi dé giai quyét van dé dua ra.

vachuyén HS dua ra cac tiéu chi cho san pham. GV dua ra khung
giao nhiém goi Y céc tiéu chi vé san pham dé hd trg HS. HS cling GV
vu thdng nhat cac tiéu chi danh gia san pham va budc dau lap
ké hoach thuc hién nhiém vu. GV dua ra bo cau hoi dinh

hudng xay dung ké hoach gitip HS hoan thién ké hoach.

Tim hiéu KHTN
2.1. be xuét\{én(jé, dat Ban ahi che
cau hoi cho vén dé n g P
. ., hhiém vu hoc
2.2. Dua ra phan doan tap
va xay dung gia thuyet 5= .. .
2.3, Lap k& hoach thyc 5219 tiéu chi
o et o L - danh gia sén
hién viéc thiét ké san _
f pham.
pham.

Phiéu hoc tap.

HS sir dung SGK va tai liéu tham khao dé nghién ctru Nhan thitce KHTN

Hoat dong 2: 1 ix " hie vé thau kinh hoi tu: ddc diém hinh dang, 1.1. Nhan biét Phicu hoc tap.
Nghiénctu , A s P ; . b ; X . _Bang két qua
.. .. duong truyén sang qua thau kinh, c&ch dung anh, dac 1.2. Trinh bay duocC Cac .. \
kienthac ..z = s A PR >+~ ndi dung thao

tdNna auan diém anh tao bai thau kinh. ) qua trinh tu nhién bang luAn nhom
99 GV hd tro hoc sinh théng qua cac phiéu hoc tap. cac hinh thac biéu dat
HS xay dung ban thict ké mo hinh theo b cau hoi dinh Van dung kién thic,
hudng cua GV va lya chon phuong 4n thiet ke phu hop. ky ning da hoc
Hoat dong 3: M&i nhém tr[nh bay ban thict ke va lam rd co che hoat 3.1. Nhan ra, giai thich Ban thict ké
Dé xuat, dong, cach bo tri van hanh thietbj, dugc van dé thyc tién dya w6 hinh ma
danh gia GV dénp gia, nhan Xe:t ban thiét Igé cua cac nhoém, trén kién thac KHTN chiéu don iény
giai phap huéng dan cac nhom dieu chinh lai néu can. ) 3.2. Néu dugc cic giai glan.
Sau do, GV va HS thong nhat cac yeu to can thict cua phap va thuc hién
mot ban thiét ké. dugc mét s6 giai phap

Hoat dong 4: HS, chqén bi trudc dung cu ché tao san pham theo ban Tim hiéu KHTN (2.4.)
Xay dung thiet k&, sau d6 tien hanh ché tao tai I6p. HS str dung Vén dung kien thiic, ky
mo hinh  bang tiéu chi danh gid san pham dé diéu chinh san pham ning da hec (3.1va 3.2)

MG hinh may
chiéu don gian.

HOgt dong 5:
Kiém chang
giai phap

HS tién hanh van hanh md hinh may chiéu don gian, so Tim hiéu KHTN 2.4. Ké qua van
s&nh véi tiéu chi trong bang tiéu chi danh gia san pham. Thyc hién ké hoach ~ hanh san pham.

GV 16 chirc cho HS bao c4o san pham, nhan xét danh gia Nhan thire KHTN
va diéu chinh lai san pham, yéu cau HS lam 18 wu, nhugc 1.2.Trinh bay dugc cac

Hoat dong 6: diém cua sin pham va céc ¥ tuong cai tién san pham.  qud trinh tu nhién bang Két qua bang
Cong b  Céac nhém khac gop y theo ki thuat Phicu 321: 3 dieu cac hinh thic bicu dat  tiéu chi danh
kétqua hailong, 2 diéu gop y, 1 diéu hoc hoi. 1.3. So sanh, phan loai, gia san pham.

GV khen thuong, khl'(zh I& cac nhém hoan thanh tdt lva chon duoc cac su
nhiém vu; déng vién, ho tro cac nhom chua hoan thanh. vat, hién tugng

Céc san pham cua HS s& duoc danh gia bang céc tiéu chi néu ra & myc 2.3.2
3.3. Két qud thuc nghigm sw phgm

Két qua danh gia dinh lwong ting thanh té cia NL KHTN dugc phan tich két hop véi két qua
quan sat nham xéac dinh nhiing thanh té thay ddi. Tt d6 xac dinh vu diém cua tién trinh day hoc
va bd cau hoi dinh hudng.

O thanh t5 NL nhan biét KHTN, nhiéu HS & mirc s6 2 hon cac muc con lai. O ca hai bai
hoc, hoc sinh chu dong nhan biét, trinh bay kién thirc dwa vao tai liéu va phiéu hoc tap. Bai hoc
s6 2, s hoc sinh dat mirc 2 c6 tang 1én do kién thirc bai s6 2 dé dang tiép nhan nhod c6 nén tang
kién thuc vé thau kinh ¢ bai s6 1, thé hién ¢ hinh 2. Vi thanh t6 NL tim hiéu tu nhién, c6 sy
thay doi trong cac biéu bién caa hoc sinh gitra 2 bai hoc, thé hién rd rét nhat o thanh t6 KHTN
2.3, KHTN 2.4 thong qua hinh 3. Két hop véi cac biéu hién quan sat dugc trong qua trinh hoc,
budc diu cho thiy tac dung cua khung goi y cac tidu chi vé san phdm va bo cau héi dinh huéng
xay dung ké hoach GV.
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o e e BAT1 B B s BAI1
11

WH% W% Hm% Ty "

//////

BAI2 20

Al i aalla

KHTN 2.1 KHTN 2.2 KHTN 2.3 4 KHTN 2.5

Hinh 2. NL nhén thirc KHTN ciia HS trong 2 bai hoc - Hinh 3. NL tim hiéu ti nhién cia HS trong 2 bai hoc

Vi thanh t6 NL van dung KHTN, trong bai 1, thanh t& KHTN 3.1 cia HS déu chi & mirc s6
1, thanh to KHTN 3.2 chia déy hai muc 1 va 2. Trong bai 1, so lugng HS dat rpl'rc SO 2 & hai
thanh t6 déu tang 1én, ¢ thanh t6 KHTN 3.2 toan bo HS dugc danh gia ¢ mac 2, thé hién & hinh 4.

g Bang 2. Két qua diém danh gia NL KHTN
2 _Ngi dung Bail Bai2
’—% biém trung binh 1,30 1,80
' o Phuong sai ) 0,06 0,08
I % D6 léch chuin 024 0,28
2z o

Hinh 4. NL vdn dung kién thirc, ki nang da hoc trong 2 bai hoc

Diém danh gia NL KHTN con dugc xtr Iy bang thong ké toan hoc dé co thé khing dinh sy
phat trién cia NL KHTN cua HS. Két qua diém dénh gia NL KHTN duogc thé hién & bang 2.

Tién hanh kiém dinh sy khac nhau vé diém trung binh ctia nhém 16p ¢ bai 1 va nhém 16p &
bai 2 v6i mirc y nghia o = 0,05 cho thay su khac nhau gitta hai gia tri trung binh la c6 y nghia.
Nhu vay, NL KHTN cua HS & bai 2 tét hon so véi bai 1, chimg to ¢6 su phat trién NL sau qua
trinh hoc tap 2 bai hoc STEM cua chu dé “Thau kinh”. Tuy nhién, dé co thé nhan thay ro rét su
phat trién cta hoc sinh trong NL KHTN thi can tiép tuc tién hanh thyc nghiém va danh gia doi
v6i cac bai hoc tiép theo.

4. Két luan

Nhu vay, hai bai hoc STEM thudc cha dé “Thau kinh” di cho thiy viéc t6 chire cac tinh hudng
hoc tap da kich thich hiing thi hoc tap & HS va budc dau tao sy phét trién NL cua HS. Théng qua
két qua vé tinh kha thi, tinh hiéu qua cua hai bai hoc STEM trén ciing thiy duoc tac dung cia khung
goi y cac tiéu chi v& san phidm va cac bo cau hoi dinh hudng xay dung ké hoach, bo cau héi dinh
hudng thiét ké mé hinh cia GV duoc sir dung trong hai bai hoc. Véi két qua nay, hai bai hoc trén va
khung goi y va céc b cau hoi dinh hudng nén duoc sir dung trong day hoc cha dé “Thiu kinh” va
tiép tuc hoan thién nham 16i cuén HS tham gia vao hoat dong hoc, tu cha, tim toi, giai quyét van dé,
chiém Iinh va van dung tri thirc, gop phan gitip HS hinh thanh va phat trien NL KHTN.
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