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Tom tit: Gido duc STEM trong mon Khoa hoc ti nhién (KHTN) ¢ trung hoc co sé (THCS) can duwoc t6 chirc theo huong
tich hop, gdn véi tinh hudng thue tién va c6 san pham hoc tdp cu the ciia hoc sinh. Tuy nhién, trong thue tién day hoc
kiém tra danh gia gido vién con gap kho khan khi chuyén héa yéu cau chwong trinh thanh hoat dong STEM cé su két noi
16 giita cong nghé, khoa hoc, todn hoc va ki thugt. Bai viét dé xudt cach vin dung mé hinh T-SM-E (Technology-Science &
Mathematics-Engineering) trong thiét ké va t6 chirc hoat dong gido duc STEM mén KHTN 9, tdp trung vao mach néi dung
Chat va sy bién doi ciia chdt. Nghién ciru sir dung phwong phdp phdn tich tai liéu, thiét ké cdc hoat dong day, cic hoat
déng hoc theo cdc hinh thirc té chire day hoc va khdo sat phan hoi ban dau tiv 15 gido vién va 164 hoc sinh 16p 9. Két qua
nghién cieu lam ré cdu tric sw pham ciia mé hinh T-SM-E, dé xudt nguyén tdc va quy trinh thiét ké hoat dpng STEM, dong
thoi minh hoa qua chii dé “Lén men tinh bt tao ethylic alcohol (mé phong)”. Két qua phan hoi cho thdy mé hinh ¢é kha
nang tang cuwong tinh thirc tién cua bai hoc, hé tro hoc sinh giai thich hién tuwong khoa hoc, xuw li dir liéu don gian va thiét
ké san pham STEM an toan. Bai viét gép phan cung cap mét huéng tiép cdn kha thi cho gido vién KHTN trong trién khai
gido duc STEM theo Chuong trinh gido duc pho théng 2018.

Tir khéa: Gido duc STEM; mé hinh T-SM-E; Khoa hoc tw nhién 9; Chat va su bién doi ciia chat; phat trién nang luc.

APPLYING THE T-SM-E MODEL TO DESIGN AND ORGANIZE STEM
EDUCATION ACTIVITIES IN GRADE 9 NATURAL SCIENCE

Abstract: STEM education in Natural Sciences at the lower secondary level should be organized through an integrated
approach that is grounded in authentic contexts and oriented toward students’ tangible learning products. In classroom
practice, however, teachers often encounter difficulties in translating curriculum requirements into STEM learning
activities that explicitly articulate the interconnections among technology, science, mathematics, and engineering. This
article proposes the application of the T-SM-E model (Technology—Science and Mathematics—Engineering) to the design
and implementation of STEM educational activities in Grade 9 Natural Sciences, with a particular focus on the content
strand of Matter and Its Transformations. The study employed document analysis, the design of teaching and learning
activities across different instructional formats, and a preliminary feedback survey involving 15 teachers and 164 Grade
9 students. The findings clarify the pedagogical structure of the T-SM-E model, propose principles and a procedural
[framework for designing STEM activities, and provide an illustrative example through the topic “Fermentation of Starch to
Produce Ethanol: A Simulation.” Preliminary feedback indicates that the model has the potential to enhance the practical
relevance of lessons, support students in explaining scientific phenomena, processing simple data, and designing safe
STEM products. The article contributes a feasible pedagogical approach for Natural Sciences teachers in implementing
STEM education in alignment with the 2018 General Education Curriculum of Vietnam.

Keywords: STEM education; T-SM-E model; Grade 9 Natural Science; substances and transformations; competency development.
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1. MO PAU

Trong Chuong trinh gido duc phd thong 2018,
giao duc STEM duoc xem la mot dinh hudng quan
trong nham ting cuong tinh tich hop, phét trién
ndng luc van dung kién thirc va ket noi hoat dong
hoc tip v6i cac van dé cua doi séng. O cap THCS,
mon KHTN c6 nhiéu loi thé dé trién khai giao duc
STEM vi ban thdn mon hoc da tich hgp cac linh
vuc vat li, hoa hoc, sinh hoc va khoa hoc Trai Dét.
béi véi 16p 9, mach ndi dung Chét va sy bién d6i
clia chét c6 nhiéu tri thirc gan giii voi san xuét, moi
truong, vat li¢u, thuc phérn va strc khoe; do do co
thé tro thanh nén tang dé thiét ké cac chu dé STEM
pht hop véi dic diém nhan thire ctia hoc sinh.

Céc nghién ctru vé gido duc STEM nhan manh
rang hoat dong hoc tap c6 hleu qua khi hoc sinh
dugc dit trong bdi canh c6 van dé, str dung kién
thire khoa hoc va toan hoc dé phan tich dir li€u,
sau d6 thiét ké hodc cai tién mot giai phap ki thuat.
Bybee (2013) cho rang gido duc STEM khong chi
la sy cong gdp cac mdn hoc ma la cach td chirc
hoc tdp giip ngudi hoc huy dong tri thic lién
nganh trong mot tinh hubng c6 y nghia. Kelley va
Knowles (2016) ciing dé xuit can xay dung khung
tich hgp STEM theo huéng lam rd mbi quan hé
giita kién thic khoa hoc, tu duy ki thuat va qua
trinh giai quyét van dé. Trong bdi canh Viét Nam,
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Bo GD-DT di ban hanh huéng dan trién khai
gido duc STEM trong gido duc trung hoc, trong
d6 nhan manh yéu clu to churc hoat dong hoc tap
thong qua thuc hanh, trdi nghi¢m, thiét ké san
pham va danh gia qué trinh.

Tuy vay, thuc tién trién khai & truong THCS
con boc 16 mot s6 kho khin. Mot sé hoat dong
STEM vén thién vé 1am san pham thu cong, chua
thé hién 16 co s& khoa hoc va dit liéu; nguoc lai,
c¢6 hoat dong ning vé giai thich kién thic nhung
thiéu yéu t6 thiét ké ki thuat. Thanh t6 cong nghé
nhiéu khi chi dugc hiéu nhu viée sir dung thiét bi
trinh chiéu hodc tim kiém thong tin, chua tré thanh
b6i canh dat van dé va dinh hudng yéu cau thiét
ké. Khoang tréng nay lam cho hoat dong STEM
dé b1 hinh thtrc, chua phat huy day du vai tro phat
trién nang luc khoa hoc, nang luc giai quyét van
dé va nang lyc sang tao ciia hoc sinh.

Mo hinh T-SM-E do Saito, Gunji va Kumano
(2015) dé xudt c6 thé xem la mot goi ¥ phu hop dé
khic phuc han ché néu trén. M6 hinh nay t6 chirc
hoat dong STEM theo logic: Technology dinh
huéng bdi canh va yéu cau cong nghé; Science
& Mathematics cung cép co s& khoa hoc va cong
cu phan tich dinh lugng; Engineering hién thyc
hoa tri thirc thanh phuong an thiét ké, ché tao, thir
nghiém va cai tién. O Viét Nam, mé hinh T-SM-E
da budc dau duoc gidi thidu trong thiét ké hoat
dong STEM cho hoc sinh tiéu hoc (Nguyén Thi
Tric Minh et al., 2025), nhung viéc van dung mo
hinh nay trong day hoc KHTN 9, dic biét & mach
Chat va su bién d6i cua chét, van can duoc tiép
tuc nghién ctru va cy thé hoa.

Tur nhitng 1i do trén, bai viét tap trung tra 10i ba
van dé: (1) M6 hinh T-SM-E ¢6 thé duoc dién giai
nhu thé nao trong day hoc KHTN 9? (2) Quy trinh
thiét ké va té chirc hoat dong STEM theo T-SM-E
can dugc xay dung ra sao dé phu hop véi Chuong
trinh gido duc pho thong 2018 va diéu kién truong
THCS? (3) Chi d& minh hoa vé 1én men tinh bot
tao ethylic alcohol co thé duoc to chire thé nao dé
bao dam tinh khoa hoc, an toan va phat trién nang
luc hoc sinh? Péng gop chinh cua bai viét 1a dé
xuit mot cdu tric su pham va quy trinh van dung
T-SM-E c¢6 thé tham khao trong thiét ké bai hoc
STEM moén KHTN 9.

II. PHUONG PHAP NGHIEN CUU

Nghién ctru dugc thyc hién theo hudng nghién
ctru thiét ké su pham, két hop phan tich tai liéu,
xay dung mo hinh t6 chirc hoat dong day cua gido
vién, to chuc cac hoat dong hoc cho hoc sinh va
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khao sat phan hoi ban dau. Cach tiép can nay phu
hop v6i muyc tiéu ciia bai viét 1a dé xuat mot khung
van dung md hinh T-SM-E trong thiét ké hoat
dong gido duc STEM va minh hoa bang mot chu
dé cy thé trong moén KHTN 9.

Nguodn tai liéu dugc phan tich gom Chuong
trinh gido duc phd théng mén KHTN, céc van ban
huéng dan trién khai gido duc STEM & gido duc
trung hoc, sach giao khoa KHTN 9, bo Két ndi tri
thirc véi cudc séng, tai liéu bdi dudng gido vién va
mot s6 cong trinh nghién ciru vé gido duc STEM,
gido duyc tich hop, m6é hinh T-SM-E. Viéc phan
tich tai liéu nham xac dinh yéu cau can dat cua
mach Chét va su bién d6i cua chét, cac didu kién
t6 chtre day hoc ¢ cap trung hoc co s, ciing nhu
cac thanh t6 nang lyc can dugc phat trién thong
qua hoat dong STEM.

Trén co s¢ phan tich 1i luan va chuong trinh,
nghién ctru thiét ké mot s6 chi ¢& STEM c6 thé
trién khai trong KHTN 9, trong d6 lya chon chii
dé “Lén men tinh bot tao ethylic alcohol (md
phong)” dé minh hoa sau. Chu dé nay duoc lua
chon vi ¢6 lién hé 16 véi bai Ethylic alcohol, gin
v6i san xudt truyén thong va doi song dia phuong,
dong thoi cho phép t6 chirc hoat dong mo phong
an toan trong moi truong hoc duong. Viéc nhan
manh yéu té mo phong 13 yéu cau bat budc nham
tranh t6 chirc chung cat hodc tao san pham alcohol
sir dung that trong nha truong.

Pé co thém can cir thuc tidn, nghién ciru sir
dung phiéu hoi phan hdi sau khi giéi thidu va to
chure thu nghiém hoat dong minh hoa ¢ quy mo
nho. Khach thé phan hoi gdm 15 gido vién va 164
hoc sinh 16p 9. N6i dung khéo sét tap trung vao ba
phuong dién: mutrc d6 gin két bai hoc véi thuec tién;
tinh kha thi khi t6 chirc hoat dong theo mo hinh
T-SM-E; mttc d6 himg thu, hiéu biét hién tuong va
kha niang van dung kién thirc khoa hoc - toan hoc
ctia hoc sinh trong qua trinh thiét ké san pham. Dix
liéu duoc xur li bfmg théng ké mo ta, chu yéu latilé
phﬁn trdm; cac nhan dinh trong bai vi thé dugc dién
giai nhu két qua phan hdi ban dau, khong sir dung
dé khang dinh quan hé nhan qua.

III. KET QUA NGHIEN CUU

3.1. CAu tric sw pham ciia mé hinh T-SM-E
trong day hoc KHTN 9

Trong day hoc KHTN 9, mdé hinh T-SM-E
khong nén duoc hiéu 1a mét tién trinh cung nhéc
ma 1a mdt khung td chirc hoat dong hoc tap cho
hoc sinh tir viéc td chirc cac hoat dong day cua
gi4o vién. Ba thanh t6 Technology, Science &
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Mathematics va Engineering duoc trién khai theo
quan hé tuong tac: cong nghé tao bdi canh va yéu
cau thyc tién; khoa hoc va toan hoc cung cap co
s¢ giai thich, do luong va lya chon phuong an; ki
thuat chuyén hoa tri thirc thanh san pham hodc mo
hinh c6 thé quan sat, thir nghiém va cai tién.

Piac diém ndi bat cia mé hinh 1a 1am rd vai
trd m& dau cua Technology. Trong nhiéu bai hoc

STEM, cong ngh¢ thudng bi gian lugce thanh viéc
su dung cong cu hd tro day hoc. Theo tiép can
T-SM-E, cong nghé can dugc xem 13 bdi canh
ung dung, quy trinh, vat liéu, thiét bi hodc nhu
cau thuc tién dang dat ra van dé can giai quyét.
Nh& d6, hoc sinh c6 1i do dé tim hiéu kién thuc
khoa hoc va todn hoc thay vi chi hoc kién thuc

theo trinh tu ndi dung sach gido khoa.

Bang 1. Vai tro cic thanh t6 T-SM-E trong day hoc KHTN 9

Biéu hién trong mach <
R e c s Ay ox A 2R Nang luc
Thanh to Vai tro suw pham Chat va su bién doi C LR mre e eR
: . X co0 thé phat trién
cua chat
binh hudng bdi canh, |Nhan dién quy trinh | Nhan thirc cong nghé;
nhu cau, Vét li¢u, thiét|lén men, xir 1i vat li€u, | lya chon cong cu; xac
Technology biva yeu cau cong nghé | bao quan thue pham, sir | dinh yéu ciu va rang
clia van dé dung thiét bi do hodc | budc
mo hinh mo6 phong
Cung cap co so khoa|Giai thich sy bién d6i|Nang luc KHTN; tu
Science & hoc va cong cu xur li dir | cua chat; tinh ti 1€ |duy dinh Iluong; ra
. ligu nguyén li¢u; do thoi|quyét dinh dua trén
Mathematics ; , A ) ,
gian, so sanh hién | minh ching
tuong, biéu dién dir liéu
Thiét ké, ché tao, thir| Thiét ké mo hinh, post- | Thiét ké ki thuat; giai
o nghi¢m, d4nh gia va cdi | er, quy trinh, thiét bj md | quyét van dé; hop téc
Engineering Y > QU TN, Tt 51 Mo quye > 0P
tién san pham phong; thu nghiém va | va sang tao
diéu chinh phuong an

3.2. Nguyén tic thiét ké hoat dong STEM
theo m6 hinh T-SM-E

Tir yéu cau cia Chuong trinh gido duc phd
thong 2018 va dac diém cta mon KHTN 9, viéc
thiét ké hoat dong STEM theo m6 hinh T-SM-E
can tuan thu mot s6 nguyén tic co ban.

Tht nhét, hoat dong phai xuét phat tur van dé
thyc tién ¢ y nghia d6i voi hoc sinh. Van dé c6
thé gan véi san xuat dia phuong, doi séng gia dinh,
moi truong, vat lieu hodc stic khoe. Béi canh thuc
tidn can du gan giii dé hoc sinh ¢6 nhu cau tim
hiéu, nhung ciing du thach thirc dé doi hoi cac em
van dung kién thurc khoa hoc, toan hoc va ki thuat.

Thtr hai, ndi dung khoa hoc phai bam sat yéu
cAu can dat cia mon KHTN 9. Hoat dong STEM
khong thay thé bai hoc khoa hoc ma phai lam sau
sdc hon tri thic cdt 18i cia bai hoc. V&i mach
Chat va sy bién d6i cua chat, gido vién can giup
hoc sinh nhan biét, mo ta va gidi thich hién tuong
bién ddi ctia chat & mirc do phu hop voi lira tudi,
tranh mé rong sang cac co ché sinh hoa hodc cong
nghé vuot qua yéu cau cap trung hoc co so.

Thir ba, yéu td toan hoc va dit liéu can duoc
dua vao mot cach tu nhién. Hoc sinh cé thé do,
dém, tinh ti 1&, so sanh, lap bang, v¢€ so dd hoac
biéu d6 don gian. Piéu quan trong khong phai 1a
tinh todn phuc tap ma la hinh thanh thoéi quen su
dung dir li¢u dé nhan xét, lya chon va diéu chinh
phuong an thiét ké.

Thir tw, yéu cau ki thuét phai phu hop voi diéu
kién truong hoc va bdo dam an toan. Cac san
phim STEM nén wu tién mé hinh, poster, quy
trinh mo phong, thiét bi don gian, vat liéu ré tién
va dé kiém soat. Nhitng ndi dung lién quan dén
hoa chét, nhiét, khi, alcohol hodc thiét bj chung
ct can dugc to chirc & mirc md phong, trinh chiéu
hodc quan sat gian tiép; tuyét ddi khong tao ra
nguy co mat an toan trong 16p hoc.

Thr ndm, danh gia can két hop qua trinh va
san pham. G1a0 vién khong chi danh gia san pham
cu01 cung ma can quan sat cach hoc sinh xac dinh
vén dé, gidi thich co s¢ khoa hoc, xtr 1i thong tin,
hop tic nhom, thir nghiém, phan hdi va cai tién.

TAM LY - GIAO DUC |9



TAP CHI TAM LY - GIAO DUC

Diéu nay pht hop véi dinh hudng danh gia vi sy
tién bd cta hoc sinh theo Thong tu 22/2021/TT-
BGDDT.

3.3. Quy trinh thiét ké va to chirc hoat dong
STEM theo T-SM-E

Duya trén cic nguyén tic trén, quy trinh t6 chirc

hoat dong STEM theo m6 hinh T-SM-E trong mon
KHTN 9 ¢6 thé thyc hién qua nim bude. Quy trinh
nay khong 1am thay d6i cu triac ké hoach bai day
hién hanh ma gitp gido vién thiét ké rd hon logic
tich hop gitra bdi canh cong nghé, co s¢ khoa hoc-
toan hoc va nhiém vu thiét ké ki thuat.

Bang 2. Quy trinh thiét ké va t6 chirc hoat dong STEM theo mé hinh T-SM-E

Budc Noi dung thue hién Yéu cau cin dat
1 Xac dinh bai h(_)c/cliﬁ dé va van | Van dé gin voi ndi dung KHTN 9, phu hop diéu kién
de thuc tién nha truong va cé kha nang tao san pham hoc tap
5 Xac dinh yéu cau san pham, | San pham c6 tiéu chi 1d: an toan, ding khoa hoc, dé
tiéu chi va rang budc quan sat, c6 dir liéu minh ching

Technology néu béi canh; Science & Mathematics 1am

3 Thiét ké tién trinh T-SM-E 0 co s¢ khoa hoc va xtr li dir li¢u; Engineering thiét ké,
thir nghiém va cai tién

4 Té chirc hoat dong hoc tap HF)C SlPh lam AviécAnho'm, dg:(_)’c~ g'iaﬂlo n\hiéﬁm VuX cu thé,
c6 phiéu hoc tap, cong cu ghi dir 1i€u va san pham cudi

5 Panh gid, phan hdi va mo rong Danh gia qua trinh va san pham hoc sinh tu danh gia,
danh gia dong dang va dé xuét cai tién

3.4. Pinh huéng mét s6 chit dé STEM trong
mach Chit va sy bién ddi ciia chat

Mach Chat va sy bién ddi ctia chét trong KHTN
9 cho phép thiét ké nhiéu chi d& STEM gin véi

vat ligu, phan g hoa hoc, san xuat tmyen thong
va d(n song. Viéc Iya chon chii d& can cin cir vao
yéu cau cén dat cla chuong trinh, mtrc dg an toan,
thoi lugng bai hoc, diéu kién thiét bi va kha

Bang 3. Goi y chii dé@ STEM mdn KHTN 9 theo md hinh T-SM-E

NOi dung KHTN Van ? ¢, boi cAanh San phim hoc tap Trong tAim T-SM-E
9 cong ngh¢
Su khac nhau co |Lya chon vat liéu dan Mo hinh pin chanh va | T: vat liéu dan dién;
ban gitra phi kim |dién trong mach dién |bang so sanh kha nang | SM: do, so sanh dién ap; E:
va kim loai don gian dan dién thiét ké mach an toan
T: quy trinh 1én men; SM:
Qua trinh 1€n men | Mo hinh mo6 phong 1én | ti 1€ nguyén li¢u, thoi gian,
Ethylic alcohol [tinh b0t trong san xuat [ men va nguyén li tach [ hi¢n tuong;
truyén thong ethylic alcohol E: thiét ké mdé hinh mod
phong
‘ A Bién ddi cia tinh bot P9ster, Aquy' tr1nh\ 12@ "1:: quyAtrln}l ch‘e.bl'en; SM: t1
Tinh bot trone ché bién thure pham banh dan gian va giai|l¢, nhi¢t d0, thoi gian; E: cai
& HEPRAM | 41 {eh bién déi cua chat | tién quy trinh trinh bay
, N .. | M0 hinh phéan loai vat|T: cong ngh¢ vat li¢u; SM:
1A Str dung, phan loai va|.., . X . . C R A .
Vat liéu polymer | . % = %, liéu hoac san pham tai | phan loai, s6 li€u rac thai; E:
tai ché vat liéu nhua £ \ N X s .
ché an toan thiét ké san pham tai st dung

3.5. Minh hoa chii dé “Lén men tinh bt tao
ethylic alcohol (m6 phéng)”

Chu d& “Lén men tinh bot tao ethylic alcohol (mo
phong)” dugc lya chon vi co moi lién hé truc tiép voi
bai Ethylic alcohol trong chuong trinh KHTN 9, dong
thoi gin v6i mot quy trinh san xut truyén thong quen
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thudc & nhiéu dia phuong. Muc tiéu ctia chi d& khong
phai 14 hudng dan hoc sinh san xuit alcohol, ma 1a
gitip cac em hiéu ban chét khoa hoc ctia qua trinh 1én
men tinh bdt, nhan biét nguyén li tach chét & mic mod
phong, rén luyén ki nang xur 1i dit liéu don gian va
thiét k& mo hinh minh hoa an toan.
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Yéu cau san pham cia cha dé 1a mot mo hinh
hodc so dd quy trinh mé phong dugc ba noi
dung: nguyén liéu va diéu kién 1én men; su bién
ddi cua tinh bot tao thanh ethylic alcohol & mutrc
giai thich phu hop 16p 9; nguyén li tach ethylic
alcohol dugc thé hién b?mg so dd hodc md hinh
khong van hanh that. San phiam phai bao dam an
toan, khong dung thiét bi chung cit, khong tao
san pham dé sur dung, c6 thuyét minh khoa hoc
va c6 dir liéu quan sat hodc bang theo ddi qua
trinh mo6 phong.

Tién trinh t6 chuc c6 thé thuc hién trong 2 dén
3 tiét hoc két hop hoat dong chuén bi ngoai 16p.

Giai doan Technology: gido vién dua ra tinh
hudng: trong san xuét truyén thong, tinh bot co
thé dugc chuyén hoa qua qua trinh 1én men; vay
c¢6 thé md phong qua trinh d6 trong 16p hoc nhu
thé nao dé vira dtng khoa hoc vira an toan? Hoc
sinh phan tich bdi canh, xac dinh yéu ciu san
phém, nhan dién cac rang budc vé an toan, vat
liéu, thoi gian va kha nang quan sat.

Giai doan Science & Mathematics: gido vién
t6 chirc cho hoc sinh 6n tap kién thirc vé ethylic
alcohol, su bién d6i cta chét va qua trinh Ién men
& mirc 46 phd théng. Hoc sinh thao luan vai tro
cua tinh bdt, men, nudc, thoi gian va diéu kién
moi truong; sau d6 xdy dung bang du kién theo
doi hién tugng theo cac mbce thoi gian. Cac nhom
c6 thé tinh ti 1& men : gao chin & mirc mé phong,
vi du 0,5 %, 1,0 %, 1,5 % tuong tng voéi 0,5 g;
1,0 g; 1,5 g men cho 100 g gao chin (com), sau do
so sanh hién tugng quan sat dugc nhu dd sui bot,
mui 1én men, sy thay doi trang thai hon hop. Néu
diéu kién 16p hoc khong cho phép quan sat truc
tiép, gido vién co thé sir dung dir liu mo phong,
video tu liéu hogc bo dit liéu da chuan bj sén dé
hoc sinh x1r 1i.

Giai doan Engineering: hoc sinh thiét ké mo
hinh minh hoa quy trinh 1én men va nguyén li tich
ethylic alcohol. M6 hinh c6 thé sir dung gidy, bia,
dét sét tu kho, éng nhya trong, hinh anh, miii tén
quy trinh, nhan cha thich va bang dir liéu. Hoc
sinh thir nghiém cach trinh bay, nhan phan hoi tir
nhom khéc, diéu chinh cu trac mé hinh dé bao
dam d& quan sat, dung khoa hoc va c6 tinh tham
my. Cubi cing, mdi nhom trinh bay san pham,
giai thich co s¢ khoa hoc, néu dir liéu da xur 1i va
d& xuat diém cdi tién.

IV. KET LUAN

Bai viét di dé xuit cach van dung mo6 hinh
T-SM-E trong thiét ké va t6 chirc hoat dong gido

duc STEM mén KHTN 9, tap trung vao mach
Chat va sy bién ddi cta chat. Két qua nghién ctru
cho thdy mé hinh T-SM-E ¢6 uu thé & chd lam
15 logic tich hop giita bdi canh cong nghé, co so
khoa hoc-toan hoc va hoat dong thiét ké ki thuat.
Khi dugc van dung phu hop, mé hinh giup gido
vién tranh hai khuynh hudng thuong gap trong
day hoc STEM: hoac thién vé ché tao san phém
nhung thiéu co s khoa hoc, hodc thién vé tmyén
thu kién thirc nhung chua tao dugc co hoi thiét ké,
thir nghiém va cai tién.

Chu @& minh hoa “Lén men tinh bot tao ethylic
alcohol (m6 phong)” cho thdy mach Chét va sy
bién ddi clia chét co kha ning t6 chirc thanh hoat
dong STEM an toan, gan gili va c6 y nghia thuc
tin. Thong qua cha dé nay, hoc sinh duoc tiép
can quy trinh cong nghé & muac md phong, van
dung kién thirc vé ethylic alcohol dé giai thich
hién tuong, xu li dit liéu don gian va thiét ké mo
hinh trinh bay quy trinh. Diéu d6 phu hop voi
dinh hudng phat trién nang lyc Khoa hoc tu nhién,
nang lyc giai quyét van dé, hop tac va sang tao
trong Chuong trinh gido duc phd théng 2018.

Tuy nhién, nghién ctru van c6 nhiing gisi han
nhat dinh. Dit liéu khao sat méi dimg & phan
hdi ban dau v6i quy mé nho; chu d& minh hoa
chua duoc kiém chtng qua thiét ké thuyc nghiém
c6 dbi chtng; cong cu danh gia nang lyc STEM
ctia hoc sinh céan tiép tuc dugc chudn hoéa. Vi
vay, cac nghién ctru tiép theo can mé rong pham
vi trién khai, xay dung bg tiéu chi danh gia co
d6 tin cdy cao hon va phan tich san pham hoc
tdp cua hoc sinh theo nhiéu muc do nang luc.
Trong thuc tién nha trudng, gido vién co thé van
dung linh hoat m6 hinh T-SM-E cho cac chu
dé khac cia KHTN 9, nhung can luén bao dam
ba yéu cau: bam sat chuong trinh, an toan hoc
duong va danh gia dya trén minh chung hoc tap
cua hoc sinh.

Tir goc do trién khai, nha trudng can tao didu
kién vé thoi luong, hoc liéu, thiét bi don gian va
co ché phéi hop giita cac t6 chuyén mén dé giao
duc STEM khong chi 1a hoat dong phong trao
ma tré thanh mot phuong thirc d6i méi day hoc
thudng xuyén. Gido vién can dugc bdi dudng
thém vé thiét ké nhiém vu, t6 chirc 1am viéc nhom,
danh gi4 san pham STEM va khai thac dit liéu hoc
tap. Khi cac diéu kién nay duoc dép tng, mo hinh
T-SM-E c6 thé tr¢ thanh mot hudng tiép can kha
thi, gop phan nang cao chét luong day hoc mén
KHTN & cap THCS.
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