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Abstract: This article presents issues related to the design and organization of technical STEM lessons
in the topic "Enzyme technology and applications” - Biology Grade 10 to develop the ability to apply
knowledge and learned skills for students. In addition to the design and organization process, the article
also mentions manifestations and criteria for evaluating the ability to apply learned knowledge and skills
suitable for 10th-grade students and the content and requirements to be fill topic. These are suggestions
to help high school teachers refer to the design and organization of teaching activities to fill the 2018
general education program according to the competency approach.
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1. Mé diu

Ning luc (NL) van dung kién thic, ki ning da
hoc (VDKTKNDH) 1a mét trong ba NL dac thu cia
mon Sinh hoc. Theo d6, NL VDKTKNDH la kha
nang van dung duoc cac kién thirc, ki nang da hoc dé
giai thich cac hién tuong trong doi séng, c6 hanh vi
va thai do thich hgp trong bao v¢ suc khde ban than,
cong dong va mdi trudng.

Trong Chuwong trinh Gido duc phd thong
(CTGDPT) 2018 moén Sinh hoc — 16p 10, chuyén
dé (CP) “Céng nghé enzyme va tng dung” 13 mot
noi dung chuyén siu, mang tinh dinh hudéng nghé
nghiép, cho phép hoc sinh (HS) van dung va mé rong
cac kién thirc vé enzyme di dugc hoc trong chuong
trinh 6t 13i dé nghién ctru vé tmg dung cia cong
nghé enzyme trong thyec tién.

Bai day STEM ki thuét dya trén quy trinh thiét ké
ki thuat, tap trung vao vi¢c phat hién cac vén dé thuc
tidn, phan tich va d& xuét giai phap giai quyét dua
trén viéc van dung cac nguyén 1i khoa hoc, toan hoc
va cong nghé hién c6. Viéc xdy dung va td chirc day
hoc chuyén d& nay theo cac bai hoc STEM ki thuat
phi hop sé 1a cau ndi gitra li thuyét va thyc tién, gitip
HS tiép can va hiéu sau kién thirc dong thoi van dung
chung dé dua ra cac giai phap giai quyét vin dé trong
thuc tién.

2. N§i dung nghién ctru
2.1. Tiéu chi ddinh gid nang lwc vin dung kién thirc
ki nang da hoc

T tai liéu [1], [4], ching t6i dé xuat khung danh
gia NL VDKTKNDH thong qua bai day STEM ki
thuat nhu sau.

Bdng 2.1. Tiéu chi va chi bao danh gia NL VDKT-
KNDH thong qua day hoc STEM ki thudt

Tiéu chi Chi bao hanh vi/Ki nang
Xac dinh dugc vén dé can giai quyét chu dé STEM
Trinh bay dugc nhiém vy, san phém can thyc hién
Xac  dinh | Co kién thic nén vé van dé lién quan dén chu dé
dugc vandé | STEM

Van dung dugc kién thire pén dé giai thich nhiing
van dé lién quan dén chii d¢ STEM
P& xuit va|Dé xuit duoc giai phap thiét ké, ché tao

dfin_h gid c4c | Panh gid duoc wu, nhuoc diém clia céc gidi phap
gidi phap che
tao, thiét ké

Lap ké hoach | Lap ké hoach chi tiét cac budc can thuc hién

Lua chon giai phap phu hgp dua trén cac tiéu chi

thuc hién gidi | Lya chon va chuén bj cac vt lidu, dung cu phi hop
phap cho thiét ké

Phéc thao dugc md hinh hodc so db cua giai phap
Thidt ké va lién quan dén chu d¢ STEM

Ché tao san | Sir dung phi hop, hi¢u qua cac nguyén vat liéu,

pham dung cu da chuén bi

Thiét ké, ché tao dugce san phém

Dénh gia dugc san phdm dya trén mirc d6 dap img
Panh gia va véi yéu cau dat ra

t&i wru hoa san | Nhan dién dugc cac 16i hodc van dé can cai thién
pham

Dua ra c4c diéu chinh dé t6i wu hoa san phim

Diéu chinh dugc san pham
2.2. Quy trinh thiét ké va té chirc bai day STEM
ki thudt theo huong phdt trién nang luc vin dung
kien thire, ki nang da hoc cho HS

24 Journal homepage: https://vjol.info.vn/index.php/tctbgd



Quy trinh thiét ké bai day STEM ki thut gdm 4
giai doan dugc chia thanh 8 budc nhu sau:

Budc 1: Lua chon ndi dung day hoc phi hop
yd véi bai hoc STEM ki thuat
" ._—C Budc 2: Xac dinh van dé/cha d&é STEM D

Chuén bi €
y ™ Budc 3: Phan tich kién thirc nén va cong nghg,
Ki thut lién quan

Thiét ke S

\\‘ Bude 4: Pé xuat giai phap, du Kién yéu cau san
< C D,

Budc 5: Xay dung céng cu danh gia trong
bai day STEM ki thuat

Equipment with new general education program, Volume 2, Issue 323 (October 2024)
ISSN 1859 - 0810

cai tién nang cao chat lugng san pham.
Budce 5: Xay dung cong cu danh gia trong bai day
STEM ki thudt
Bdng 2.2. Phiéu ddanh gid san pham theo tiéu chi

Tiéu chi ‘ MG ta chi tiét

Chit luong san phdm

Huong vi | Huong vi can béng, ¢6 d¢ chua vira phai

Mau sac | Co mau sac cua loai trai cay dugc bo vao

Mui thom | Mui thom tu nhién, d& chiu

Do sui bot | Co gas

pham va thir nghiém
. < Budc 6: Thiét k& bai day STEM ki thut )

Py ddng
nhat

Khoéng tach 16p

T8 chirc day hoc ~ ---------
[ 1 *

Budc 7: Thuc hién day hoc

C D

Panh gia, hiéu chinh  ----------

Budc 8: Panh gia va hiéu chinh bai day
.

Hinh 2.1. Quy trinh thiét ké bai day STEM ki thudt

Trong quy trinh nay can luu ¥: GV phai tu d& xuét
g1a1 phap glal quyét van dé da dit ra, du kién cac yéu
cau san pham va tién hanh ché tao san pham mau,
sau do thir nghiém dé danh gia uu, nhuoc diém cua
giai phap, dwa ra phuong an cai tién phu hop.

2.3. Vi du minh hoa

Buéc 1. Lua chon ngi dung day hoc phii hop voi
bai hoc STEM ki thudt. Phan tich mdi lién hé gitra
cac YCCP cua CP voi mot sé ing dung cong nghé
enzyme tir vi sinh vat trong thuc tién dé xac dinh noi
dung day hoc phu hgp v6i bai day STEM ki thuat 1a:
“Ung dung cong nghé enzyme tir vi sinh vat”.

Bubc 2. Xdc dinh van dé/chii dé STEM. Lién hé
ndi dung day hoc voi xu hudng tiéu dung hién tai va
tién bo cong nghé enzyme vi sinh vat trong san xudt
Tra Kombucha = xac dinh chu d& STEM la “Ung
dung cong nghé enzyme tir vi sinh vat — Nang cao
huong vi tra Kombucha”

Budc 3. Phdn tich kién thirc nén va céng nghé,
kT thudt lién quan. Khoa hoc (S): Qua trinh 1én men,
vai trd cua enzyme trong qué trinh chuyén hoa va
trao d6i chat; Cong nghé (T): Cong nghé enzyme; Ki
thuat (E): Ki thuat san xuit tra Kombucha; Toan hoc
(M): Tinh toan ti 1¢ cac nguyén li¢u va thoi gian Ién
men; tinh todn chi phi thuc hién san phém.

Buéc 4: Pé xudt gidi phdp, di kién yéu cau sdan
phdm va thir nghiém. (1) Dé xuit giai phap: Lam tra
Kombucha tng dung cong ngh¢ vi sinh vat. (2) Du
kién yéu cau san phadm: chat lwong san pham (hwong
vi, mau sic, mui thom, do sui bot, do pH, do déng
nhét); thiét ké bao bi; chi phi; sé lugng...> GV xay
dung quy trinh va tién hanh ché tao san pham mau >
danh gia san phdm theo cac tiéu chi da dit ra = luu
¥ nhirng yéu t6 anh hudng va dé xuét cac phuong an

Do pH pH cua dung dich san phim tir 6 - 8

Thiét ké bao bi

Hinh thirc | Bao bi dong goi than thién, bén vimg va dé sir dung

Théng tin | Day du cac thong tin va thanh phén trén bao bi

Thém my | San phém ¢6 thibt ké dep mét, thu hat va d& nhan biét

Qua trinh san xudt

S6 lwgng | Lam dugc 1 lit tra Kombucha theo yéu cdu

Thoi gian
1én men

Thoi gian 1én men phu hop voi loai tra Kombucha da
Iva chon

Str dung enzyme tir vi sinh vat trong 1én men dé nang
cao chat lugng san pham

Ap dung
cong nghé

N guyén | Sir dung cac nguyén vat lidu don gian, dé tim, ré tién

liéu

Gia trj kinh té
‘ Tiét kiém dugc chi phi san xuét

Chi phi

Téng diém

Buoc 6. Thiet ké hoat dong hoc tap
- Muc tiéu: (1) Xac dinh dugc nhiém vu cta chu
dé 1a 1am tra Kombucha tmg dung cong ngh¢ enzyme
tir vi sinh vat; (2) Nghién ctru kién thirc nén vé qua
trinh Ién men, cac loai enzyme tur vi sinh vat ung
dung trong qua trinh 1én men va vai tro cua chung;
(3) Bé xuét, danh gia va lya chon dugc quy trinh lam
tra Kombucha tmg dung cong nghé vi sinh vat ti vu
nhét; (4) Thyc hién lam trd Kombucha theo quy trinh
da thiét ké; (5) Tién hanh danh gia chat luong tra;
(6) Gidi thleu san pham (7) Dat cau hai, phan bién,
tranh ludn vé san pham quy trinh san xuét cta cac
nhom; (8) P& xuat phuong 4n ning cao chét lwong
san pham.

- Tién trinh day hoc gém cac hoat dong sau: (1)
Hoat dong 1: Xac dinh van dé thiét ké, ché tao; (2)
Hoat dong 2: Nghién cuu kién thirc nén; (3) Hoat
dong 3: Pé xudt, lya chon giai phap; (4) Hoat dong
4: Ché tao san phém, thtr nghi€m, danh gid; (5) Hoat
ddng 5: Chia sé, thao luan, diéu chinh thiét ké.

24. Ké hoach cu thé ciia mot 0 hoat dong minh
hoa

2.4.1. Hoat déng 3: Pé xudt, lwa chon gidi phdp

a. Muc tiéu: (3)

b. Noi dung: HS lya chon lam loai tra Kombucha

25

Journal homepage: https://vjol.info.vn/index.php/tctbgd



tir vi trai cay nhét dinh; dé xuét, ¢anh gia va lya chon
quy trinh lam tra Kombucha hiéu qua; sau d6 v€& phat
thao quy trinh d6 va chuan bi bai bao céo.

c. Dy kién san pham: Mot sé quy trinh lam tra
Kombucha tir cac vi trai cay khac nhau.

d. T6 chirc hoat dong

(1) Chuyén giao nhiém vu: GV chia 16p thanh 6
nhom, tién hanh cho cac nhom théo luan nhu muc
Noi dung; GV phat tai li¢u tham khao va ggi y cho
HS bang cac ciu hoi: (1) Can nhitng nguyén vat liéu
nao dé tao nén san pham d6? (2) Lam thé nao dé dam
bao vé mui huong va mau sic? (3) Ti 1¢ giira cac
nguyén vat liéu nhu thé nao?; GV cung voi HS théng
nhét phiéu d4nh gia theo tiéu chi vé san phim va quy
trinh thuc hién.

(2) Thyc hién nhiém vu: HS xac nhan nhom cua
minh, sau d6 tién hanh thdo luan dé lya chon va dé
xuét quy trinh thyc hién theo sy huéng dan cua GV.

(3) Bdo cdo, thdo lugn: GV to chic cho timg
nhom HS trinh bay bai bao cado cua minh. Cac nhom
khac nhan xét, gop ¥. GV c6 thé dua ra mot s cau
hoéi thao luan nhu sau: (1) Tai sao qua trinh 1én men
lai khong day kin nap? (2) Néu dé nudc tra dudng
vira nau xong, bod Scopy vao thi c6 dugc khong? Néu
khong, tai sao? (3)Tai sao khong dung dung dich 1én
men br?mg kim loai? (4) San phém sau qua trinh 1én
men phai bao quan nhu thé nao?

(4) Két lugn, nhdn dinh: GV két luan, chuan xac
hoéa quy trinh lam tra Kombucha tng dung cong
ngh¢ enzyme tur vi sinh vat.

2.4.2. Hoat dong 5: Chia sé, thdao ludn, diéu chinh
thiét ké

a. Muc tiéu: (6), (7), (8)

b. Noi dung: GV yéu ciu cac nhom trung bay
bao céo san pham ctia nhém minh trong 5 phat vé
nhitng ndi dung sau: Gidi thiéu san phém; Tu nhan
xét vé san pham ctia nhom; Trinh bay kho khan, kinh
nghiém khi thuc hién; Giai thich sy thanh cong, that
bai ciia san pham va d& xuat phuong an cai tién san
pham.

c. Dy kién san pham: Tra 1én men Kombucha da
hoan thién, trinh bay bdo cdo cuia nhém.

d. T6 churc hoat dong

(1) Chuyén giao nhiém vu: GV chuyén giao
nhiém vu nhu muc Noi dung.

(2) Thiee hién nhiém vu: HS trung bay san phim
va béo cao.

(3) Bdo cdo, thdo ludn: Cac nhém khac dat cau
hoi thdo luén cho nhém trinh bay; GV dat cau hoi goi
y cho cac nhom thdo ludn theo goi y: (1) Gidi thich
tai sao mui vi & nudce tra trude va sau khi 1én men lai
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khac nhau? (2) Néu qua trinh 1én men khong co bot
khi thi 1én men c6 thanh cong khong? (3) San pham
nay ¢ nguy co gi khi sir dung nhiéukhéng hay hoan
toan t6t?; Cac nhom khac danh gia chéo san phim
va danh gia phan trinh bay ctia nhom bang cac phiéu
danh gia theo tiéu chi.

(4) Két ludgn, nhdn dinh: GV két luan vé van dé
ung dung cong nghé enzyme tir vi sinh vat trong lam
tra Kombucha; GV danh gi4 tong két.

Budc 7: Thye hién day hoc: GV trién khai bai
day theo ke hoach da thiét ké va dong hanh cing HS
trong subt qua trinh thyc hién nhiém vu giai quyet
van dé.

Buoc 8: Banh gia va hiéu chinh bai day

Sau khi thyc hién ké hoach day hoc, GV tién hanh
khao sat dé thu thap thong tin phan hoi ciia HS va
tu danh gia trong qua trinh day, GV dua ra cac diéu
chinh cu thé cho ké hoach bai day vé noi dung va
phuong phap day hoc phit hop hon dé nang cao chét
luong giang day.

3. Két luan

Viéc to chirc bai day STEM ki thuét trong chuyén
dé “Cong nghé enzyme va (mg dung” mén Sinh hoc
10 dong Va1 trd quan trong trong viéc glup HS tiép
cén cac van dé thuc tién lién quan dén cong nghé
enzyme, ddng thoi trang bi cho HS kha nang ap dung
kién thirc da hoc vao qua trinh giai quyét cac van dé
nay mot cach hiéu qua. HS duoc tu do sang tao va
van dung linh hoat cac kién thirc khoa hoc cung voi
cac ki nang lién nganh nhu ki thuat, cong nghé trong
giai doan dé xuét, lya chon giai phap. Qua trinh thyc
hién chu dé STEM gitp HS rén luyén ki ning thuc
hanh, thu thap dir liéu, phéan tich két qua dén diéu
chinh va hoan thién san phiam. Day la nhiing ki ning
thiét yéu trong viéc phat trién NL VDK TKNDH.
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