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Abstract. The representative competency is one of the
three component chemical competencies that learners
need to develop. The study aims to develop high
school students' representative competency through
STEAM teaching in the field of organic chemistry.
The research proposed several lesson plans designed to
develop learners' competencies through STEAM
teaching. It included a pedagogical experiment based
on the teaching plan "Lovely Scented Candles for
Beloved Women", which was designed following the
STEAM process. The plan integrated creative,
practical activities, combining chemical knowledge
with artistic elements. The experimental results
revealed that the development level of the
representative competency, along with students'
general competencies and qualities, significantly
improved and the feasibility effectiveness of applying
STEAM in chemistry teaching to meet the demands of
educational innovation. Furthermore, the results
highlight the potential for expanding the application of
this model to other subjects and topics.

Keywords: representative competency, STEAM
teaching, Organic Chemistry, high school.
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Tom tat. Nang luc van dung kién thirc ki nang da
hoc (VDKTKNDH) la mot trong ba nang lyc thanh
phan cta ning lyc hoa hoc can phat trién cho nguoi
hoc. Nghién ciru nham phét trién nang luc van
dung kién thic va ki nang di hoc cua hoc sinh
trung hoc phd théng théng qua day hoc STEAM
trong phan Hoa hoc Hitu co. Nghién ctru da d& xuét
mot s6 ké hoach bai day phét trién nang lyc nguoi
hoc théng qua day hoc STEAM va thuc nghiém su
pham dua trén ké hoach bai day: "Nén thom xinh
xan tang ngudi phu nit yéu quy" dugc thiét ké dya
trén quy trinh STEAM, két hop cac hoat dong thuc
hanh sang tao, gin két kién thirc hoa hoc va yéu té
nghé thuat. Két qua thuc nghiém cho thiy muc do
phét trién nang lyc VDKTKNDH clng cac pham
chét va nang lyc chung caa ngudi hoc ¢d su cai
thién dang ké ciing nhu tinh kha thi va hiéu qua cua
viéc &p dung STEAM trong day hoc Hda hoc nham
déap (ng yéu ciu ddi méi gido duc. Dong thoi, két
qua cho thiy tiém nang mé rong ap dung md hinh
nay cho cac mdn hoc va chu dé khac.

Tir khéa: nang luc van dung kién thte ki niang da
hc_)g, day hoc STEAM, Hoa hoc Hitu co, Trung hoc
pho thong.
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1. Mé dau

Day hoc STEAM la mo hinh gido duc tich hop gita khoa hoc (Science), cong nghé
(Technology) ki thuat (Englneermg) todn hoc (Mathematics) va nghé thuat (Arts), huong dén
phét trién ning luc, pham chét va kha ning sang tao ctia nguoi hoc thdng qua cac san pham khoa
hoc cng nghé mang tinh tham My va nhén vén [ 1, [2]. Viéc day hoc STEAM trong noi dung
Hoba hoc Hiru co khong chi cung cap cho hoc sinh klen thae lién nganh, lién mén ma con tao diéu
kién dé ngudi hoc phat trién nang luc van dung kién thic, ki ning da hoc (NL VDKTKNDH),
qua d6 giai quyét cac van dé thyc tién va Sang tao cac san pham hoc tap da dang. Diéu nay phu
hop vé&i myc tiéu chuyén ddi tir gido duc truyeén théng sang gido duc dinh hudng phét trién ning
lyc va pham chat toan dién [1] [3], [4]. Tai Viét Nam, B Gido duc va Pao tao da thé hlen ré
dinh huéng khuyén khich trién khai STEAM trong nha trudng thong qua cac cong vin s6 3089
va 909 [3], [4].

Trén thé gi6i, nhiéu nghién ctru da khang dinh vai trd cia STEAM trong viéc phat trién ning
luc nguoi hoc, nhu nghién ctiru cua Park HyunJu va cac cong su vé nhan thic va thuc tign cia
gido vién trién khai STEAM tai truong hoc [5], nghién ctru ciia Yuhyun Choi va c4c cong su
(2017) vé mic do nhan biét STEAM cua hoc sinh trung hoc co sé tai Han Quéc [6], nghién cau
cta Liudmila V. Shukshina va cac cong su (2021) vé khung khéi niém day hoc STEM va STEAM
tai Lién bang Nga [7], va nghién ctru caa Alexey A. Chistykov ciing nhém nghién ctiu (2023) vé
su két hop gitra day hoc dir &n va STEAM [8]. Céc nghién ciru nay khdng chi tap trung vao khung
Ii thuyét va phuong phap day hoc tich hop trong khoa hoc tw nhién ma con nhin manh hiéu qua
cia STEAM trong day hoc Hoa hoc, dic biét 1a lién hé thuc tién.

Tai Viét Nam, cac nghién ctru nhu cua Ta Kim Chi (2020) vé t6 chuc hoat dong trai nghiém
STEM-Art [9], nghién ctu cua Lé Minh Tuan Khoa va Trang Quang Vinh vé chu dé “Sac mau
thuc vat” trong gido duc STEAM [9], hay nghién ciru cia Hoang Thi Tuyét (2023) vé gido duc
STEM, STEAM, STREAM [10] da budc dau tiép can STEAM theo dinh huéng phét trién ning
luc nguoi hoc. Tuy nhién, da sb cac nghién ctru ndy Van tap trung vao cac noi dung thudc linh
vuc Khoa hoc tu nhién néi chung, trong khi viéc ing dung STEAM vao héa hoc hiru co, mot linh
VuC quan trong tai cap THPT chua dugc quan tim dang muc.

Ning lyc van dung kién thuc, ki niang da hoc (NL VDKTKNPH) 1a mét trong ba ning luc
cdt 16i cua mdn hda hoc & cap THPT [12]. Ning luc nay khong chi thé hién qua viéc giai quyét
cac van dé hoc tap ma con qua kha ning ap dung kién thirc hda hoc dé giai thich hién twong thuc
tidn, phat trién san pham hoc tap, phan bién va giai quyét céc vin dé trong gia dinh, cong dong,
huéng dén bao vé méi trudng va phat trién bén viing [16]. Nhitng nghién ctru trude day, nhu cua
Lé Thanh Qai va Phan Thi Thanh Hoi (2019) [13], Bang Thi Thuan An va cong su (2021) [14],
va Nguyén Thi Kim Anh cing nhém nghién ciru (2024) [15], da 1am 13 vai tro cta bai tap thuc
tién va mé hinh day hoc tich hop trong viéc phat trién ning luc ndy, nhung chua khai thac sau cac
yéu t6 tich hgp STEAM véi cac mach ndi dung hod hoc khac nhau, dic biét 1a co s& hod hoc
chung, hoa hoc hiru co va hoé hoc vé co.

Tur d6, nghién ciru nay dwoc xay dung véi muc tiéu thiét ké va té chac day hoc STEAM
trong noi dung Hoa hoc Hitu co tai truong THPT, khdng chi nham phét trien NL VDK TKNDH
ma con két ndi tri thiee lién nganh thanh mot mach théng nhat. Bang cach ching minh tinh higu
qua théng qua thuc nghiém su pham, nghién ciu gép phan giai quyét khoang trong vé ng dung
STEAM trong day hoc hda hoc hitu co, ddng thoi mang lai gié tri khoa hoc va thuc tién, dap tng
yéu cu ddi méi giéo duc hién nay.
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2. Noi dung nghién cwiu

2.1. Co sé Ii luan, md hinh nghién cieu vé day hoc STEAM mdn Hod hec Trung hoc
phé thong

2.1.1. M6 hinh day hec STEM/STEAM

Day hoc STEAM la su ké thira va cai tién tir md hinh day hoc STEM da c6 tir nhitng nam
1990. STEM ban du duoc khai phét tir My nham tao ngudn nhan lyc yéu khoa hoc co ban va c6
nang luc trong nghién ciru, giai quyét cac van dé nghién cau va thyc tién. STEM - thuét ngir viét
tit cua cac tir Science (Khoa hoc), Technology (Cong nghé), Engineering (Ki thuat) va
Mathematics (Toan hoc). Trong thé ki 21, cling véi viéc phat trién cua xa hoi, nhu cau vé tinh
sang tao trong noi dung va méi mé trong hinh thirc ngay cang duoc quan tam, vi vay yéu té Art —
nghé thuat da duoc bd sung vao STEM va cho ra d6i STEAM [10].

Day hoc STEAM c6 thé duoc hiéu 13 mot mé hinh gido duc toan dién véi nhimg dic diém
ndi bat sau:

- Day hoc STEAM la tich hop céc noi dung vé Khoa hoc, Cong nghé, Ki thuat, Nghé thuat,
Toan hoc.

- L& hoat dong dinh hudng thuc hanh va dinh huéng san pham.

- Binh hudng hing tha va hinh thanh xtc cam tich cuc, hoan thién van, thé, mi cho nguoi
hoc, 13 co s¢ ban dau hinh thanh niém tin, gia tri va thai do cua nguoi hoc.

- Tri 6¢ va chan tay dugc két hop chit ché gitip nguoi hoc giai phong ning lwong, than kinh,
co bap.

- Nguoi hoc duoc hoat dong, twong tac truc tiép véi dbi twong hoat dong va cac dbi tuong
hoat dong dugc thiét ké thanh cac module dinh huéng ning luc cho ngudi hoc, 1 quan diém day
hoc tich cuc hoa HS.

- Nhdn manh viéc hoc tap trong nhitng diéu kién phirc hop nhung van dam bao nim chic
kién thirc co ban, rén luyén nhiing ki ning co ban.

2.1.2. TAm quan trong ciia yéu toé nghé thuat trong STEAM

Nghé thuat chinh 1a kha ning sang tao caa con ngudi trong qua trinh trang tri, b tri, 1ap dat
va hoan thién mot san pham nham huéng toi cai dep. Bang viéc cha trong dén yéu té nghé thuat
gitip ngudi hoc ¢ co hoi dé rén luyén tu duy sang tao, tu duy phan bién, cing voi d6 1a tu duy
truc quan va ning luc giao tiép, hop tac gitra nhirng nguoi hoc. Nghé thuat chinh 1a co s& nham
dinh huéng cho sy phét trién vé mit thim mi cho nguoi hoc [19]. Su khac biét gitra may méc va
con ngudi chinh 1a sy sang tao, do ¢6 STEAM trd thanh mot xu hudng dé 1am cho con ngudi ludn
phét trién tién I1&n [2]. Trong STEAM, su sang tao dwoc thé hién rd nét thong qua yéu t6 nghé
thuat nhu: mau sic cua san pham (tdng mau so véi muc dich sir dung, tinh twong phan mau trong
diéu kién thyc té,...), cac hoa van trang tri bén trén san pham (Su lién két giira hoa van trang tri
va muc dich st dung san pham? Su gén két gitra bd cuc cac hoa vin), 4m thanh, 4nh sang, chét
liéu,... Nhin chung, nghé thuat chinh Ia oi n6i ciia ngudi san xuat mudn truyén tai dén ngudi tidu
dong. Nghé thuat biéu thi sy dau tu vé thoi gian, cong sirc, tm sirc caa nguoi thiét ké va gop
phan thu ht, kich thich su hirng tha caa ngudi nhin.
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2.2. Thuc trang van dung day hec STEM/STEAM nham phat trién ning luc van
dung Kkién thire, ki ndng da hoc cho hgc sinh trong mén Hoa hoc Trung hoc pho thong

Muc dich khao sat:

- Gido vién (GV): Khao sat thuc trang ap dung, nhirng kho khan, thach thirc khi day hoc
STEM/STEAM va phét trién NL VDKDKNDH cho ngudi hoc.

- Hoc sinh (HS): Mirc d6 htng tha khi tham gia vao chii & STEM/STEAM va hing tha doi
vaGi mon Hoa hoc.

Phuong phép nghién ctru: Nghién ciru khao sét cit ngang (Cross-sectional surveys).

Coéng cu: Phiéu khao sat danh cho GV va HS (https://bom.so/bWiTWr).

Qua két qua khao sat y kién cia 627 HS va 61 GV cua cac truong: Tinh Ninh Thuan (THPT
Nguyén Trdi, THPT Chu Vin An), tinh Binh Dinh (THPT Nguyén Thai Hoc, THPT Trung
Vuong) vao thang 9 ndm 2024 cho thay:

Hau hét GV déu c6 nhitng hiéu biét twong ddi vé day hoc STEM va c¢6 quan tim dén dinh
huéng nghé thuat d¢é huéng dén STEAM. GV di nhin nhan dugc muc dich, wu diém cua
STEM/STEAM mang lai trong day hoc mén Hoa hoc. 100% GV dugc hoi déu da ap dung STEM
trong day hoc mén Hoa hoc va co dén 76% GV hoan thién san pham cua bai day. Bén canh do,
s6 luot sir dung STEM trong day hoc ciia GV con nhiéu han ché, c6 dén 57% GV chi sir dung day
hoc STEM moét lan trong ca nam hoc va chi 6 17% GV sir dung ba chi dé STEM trong mot nam
hoc. Bi sau vao day hoc STEAM, chi c6 26% GV dugc hoi da quan tdm va sit dung STEAM
trong day hoc dé phat trién tinh sang tao va tu duy nghé thuat cua nguoi hoc. V@& ning luc
VDKTKNDH, ¢6 72% GV quan tdm dén nang lyc nay va chd trong phat trién cho nguoi hoc, tuy
nhién GV cho rang déy 1a nang luc khé va can nhiéu sy hop tac ciia nguoi hoc. Li do GV it lya
chon STEAM dé phét trién ning lvc VDKTKNDH vi gip nhiéu kho khin trong viéc lya chon
chu d& mang yéu t6 nghé thuat va viéc soan giang theo chiu d& STEAM can nhiéu su dau tu tir
nguoi day va sy tich cyc cta nguoi hoc. Mat khac, nang luc VDKTKNDH doi hoi nguoi hoc phai
c6 nén tang kién thac tir true thi mai c6 thé rén luyén va nang cao.

Tat ca HS duoc hoi déu c6 phan hdi vé viéc duoc tham gia vao cac chu dé STEM/STEAM
trong cac mon hoc & bac THCS va THPT nhu Toan, Cong nghé, Hoé hoc,... hay théng qua cac
hoat dong trai nghiém STEM, mét s6 em dugc nang cao hon vé STEM thong qua cac du an khoa
hoc ki thuat. 91% HS tra loi rang cac em cd himg tha khi dugc tham gia vao chu dé
STEM/STEAM trong mon Hoa hoc va cac em nhan thay ban than ¢6 su tién bo va kich thich tu
duy hoc tap hon. Tuy nhién, sb luong cac chu dé STEM/STEAM ma cac em tham gia trong nim
hoc 14 con it va chua dugc danh gia cao vé su khac biét mang tinh nghé thuat gitra cac san pham
trong ciing mot 16p. Bén canh dé, co hoi dé cac em van dung nhim khic sau céc kién thac da hoc
vao thuc tién con rat han ché (47%).

Thuc trang trén cho thiy viéc van dung day hoc STEAM nhim phét trién ning luwc
VDKTKNBPH la can thiét trong giai doan chuyén dbi churong trinh gido duc con nhiéu kho khan
nhu hi¢n nay.

2.3. Day hoc hoa hoc theo mé hinh STEAM nhim phat trién ning lwe van dung
kién thirc, ki nang da hoc
2.3.1. Niing lyc van dung kién thire, ki ning da hoc trong day hec hoa hoc

NL VDKTKNDH vao thuc tién la kha ning ctia nguoi hoc trong Viéc van dung, tong hop
nhirng kién thirc, kinh nghiém, ki nang, va thai do dé giai quyét c6 hiéu qua cac van dé cua thuc
tién co lién quan dén noi dung da hoc.
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Nén tang cia NL VDKTKNDH trong mén hoa hoc ¢ truong THPT dugc xay dung tir bac
trung hoc co so thdng qua moén Khoa hoc Tu nhién véi su cau thanh tir ba phan mén 1a Vat Ii,
Hoa hoc va Sinh hoc. Cac kién thirc chung, co ban & bac Trung hoc co sé & ¢6 vai tro dinh hudng
va két hop véi kién thirc chuy@n sau vé hoa hoc & bac THPT sé& gitip nguoi hoc ¢d thé van dung
cac kién thirc da c6 nham giai quyét cac van dé phuc tap trong thuc tién cugc song lién quan dén
hoa hoc. Cau triic ctia nang luc VDKTKNDH gom 3 thanh t va c6 cac biéu hién dugc thé hién
qua nhu sau: [18], [12].

Céu tric va bang mo ta cac biéu hién cua ning lyc VDKTKNDH cia HS Trung hoc phd
théng trong mdn Hoa hoc théng qua day hoc STEAM xem ¢ link (https://bom.so/2wJX5C).

Bing 1. Cdc thanh t6 va biéu hi¢n ciia ning liwe vin dung kién thirc da hoc

trong mon Héa hoc ciia hoc sinh Trung hoc phé thong

Thanh phin ning luc Biéu hién

- Van dung dugc kién thirc hoa hoc dé phat hién, giai thich duoc
mot s hién tuong ty nhién, tng dung cta hoa hoc trong cudc séng.
1. Giai thich thyc tién - Van dung duoc kién thiic hoa hoc dé phan bién, danh gia anh
(VD1) hudng cua mot véan dé thuc tién.

- Van dung duoc kién thirc tong hop dé danh gia anh huong cua
mot van dé trong thyc tién.

2. Xay dyng san pham | - Van dung cac kién thirc d& hoc nham dé xut, xdy dung bién phap,
dya trén li thuyét da hoc giai phap va nghién ctru ché tao mé hinh, san phim nhim giai quyét
(VD2) van dé thuc tién.

3. Dinh huéng cong vide, | - Pinh huong dugc nganh, nghé s€ lya chon sau khi tot nghiép

, Lo S "' ¥ | Trung hoc phd théng.

ung xu phu hgp véi phat | ) )

trién bén vitng - Ung x1r thich ho’p‘trong cac tinh huong qc') lién quan dép ban than,
(VD3) gia dinh va cong dong phu hop véi y€u cau phat trién bén viing xa

héi va bao v¢ moi truong.

2.3.2. Mot sb bai hoc ap dung day hoc STEAM trong mon Ho4 hoc bic Ttrung hoc pho thong

M6n Hoa hoc & truong pho thdng ¢ bon mach ndi dung chinh 1a: kién thirc co s¢ hoé hoc
chung, hpé hoc v co, hoa hoc hiru co, chuyén dé hoc tap. Thoi gian cta tung ndi dung dugc phéan
bo cu thé trong bang 3 dugc trinh bay trong duong link (https://bom.so/kPnOcl) [12].

Céu tric bai hoc STEM hay bai hoc STEAM thi déu c6 thé duoc chia thanh 5 hoat dong
chinh, thé hién 16 8 budc cia quy trinh thiét ké ki thuat nhu sau [3]: Hoat dong 1: Xac dinh van
dé; Hoat dong 2: Nghién ctu kién thic nén va dé xuat giai phap; Hoat dong 3: Lya chon giai
phap; Hoat dong 4: Ché tao mau, thir nghiém va danh gia; Hoat dong 5: Chia sé, thao luan, diéu
chinh. Nhin chung, giira tién trinh day hoc STEAM, ning lyc VDKTKNPH va cong cu danh gia
c6 su tuong quan chat ché véi nhau.

7 M&bi trong quan gitta nang lvc VDK TKNDH, day hoc STEAM va céc cdng cu danh gia duoc
thé hién thdng qua Bang 2.
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Bdng 2. Thanh phdn ciia néng Iuc vin dung kién thire, ki ning da hoc trong day hoc STEAM

Thanh phin ning luc van

Tien trinh day hec STEAM dung kién thirc, ki ning di hoc

Coéng cu danh gia

Hoat dong 1: Xac dinh van @& | VD1. Giai thich thyc tién Céu hoi / phiéu hoc tap /
Hoat dong 2: Nghién ciru kién bang kiém / rubric / bai
thiec nén bao cao.

Hoat dong 3: Lua chon giai | VD2. Xy dung san pham dya | Bang kiem / rubric / bo
phép trén Ii thuyét da hoc tiéu chi san pham

Hoat dong 4: Ché tao mAu, thir
nghiém va danh gia

HQatdéng 5: Chias¢, thao luan, | VD3. Binh hudng cong Vie:tc, ﬁ{lg Rubric / thang do / bai
diéu chinh Xt phu hgp vdi phat trién bén | bao céo

viing

2.3.3. Muc tiéu gi4o duc ctia Chwong trinh mdén Hoa hoc

Muc tiéu cia mon Hoé hoc 1a gitip hinh thanh va phat trién nang luc hoa hoc cho ngudi hoc
vé6i ba thanh phan ning luc 1a NL nhan thie hoa hoc, NL tim hiéu tu nhién dudi goc do hoa hoc,
NL VDKTKNBPH. Mén Hoé hoc & bac Trung hoc phé théng duoc xay dung nham trang bi cho
ngudi hoc cac kién thirc co so hod hoc chung vé ciu tao, tinh chat, ung dung ciia don chat va hop
chat dé ngudi hoc van dung giai thich cac bién doi hoa hoc trong cudc song hiang ngay. Dua trén
céc kién thirc do, két hop cuing cac mon hoc khéc ciing nhu nén tang di c6 vé mén Khoa hoc Ty
nhién & bac Trung hoc co so thi nguoi hoc hoan thién hon vé thé giéi quan khoa hoc, dinh huéng
tuong lai nghé nghiép cho ban than va cé thai 6 (g xir phi hop vai yéu cau phét trién bén viing.
M6n Hoé hoc khong chi gitip ngudi hoc hoan thién ban than vé mat tri thire ma con 1a co hoi dé
hinh thanh va phat trién cac ning luc chung va pham chat can thiét dé dap ang yéu ciu cua su
nghiép xay dung, bao vé dit nudc trong thoi dai toan cau hod, hién dai hoa [12].

Trong phan Hoa hoc Hitu co, ngudi hoc dwoc tim hiéu vé ciu trdc, tinh chat, phan ang cua
cac hop chat hitu co dé nham xay dung y thirc bao vé maéi trudng va dinh huéng nghé nghiép lién
quan dén céc linh vyc nhu hod dugc, hod thuc pham,... Trong ndi dung Hoa hoc Hiru co & bac
Trung hoc phé théng, nhém tac gia da xay dung dwoc mot s6 chu d& STEAM nhiam phét trién
nang lyc VDKTKNDH nhu chu dé: “Nén thom xinh xin tang nguoi phu nit xinh yéu”, “Xa phong
da hinh dang”.

Bdng 3. Mgt s6 chii dé STEAM trong chwong trinh Hoé hoc Trung hec phé théng
phan Hoa hoc Hitu co

TT Chu dé STEAM N@i dung
M® hinh phan tir hop chét hitu co 3D Pai cuong vé Hoa hoc Hiru co
Thiét bi san xuat ruou hoa qua tai nha DAan xuit halogen - Alcohol - Phenol
Lén men gidm an cap toc tai nha Hop chat carbonyl (Aldehyde -

Ketone) - Carboxylic acid

Nén thom xinh xan ting ngudi phu nir xinh yéu | Ester - Lipid

Thiét bi tach cin ban tir ddu an di qua st dung

Xa phong da hinh dang

~N|o o~

May cit soi vo chai nhira dé 1am do trang tri Polimer
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2.4. Van dung day hoc STEAM dé phat t[ién nang luc van dung kién thire, ki ning
da hoc trong mén Hoa heoc Trung hoc pho thdng phan Hoa hec Hiru co

Duéi day 1a k& hoach bai day STEAM “Nén thom xinh xin ting ngudi phu nir xinh yéu” va
&p dung quy trinh thiét ké ki thuat trong bai day STEM.

2.4.1. Xac dinh chi dé STEAM

- N6i dung Hoa hoc hiru co trong mén Hoé hoc & bac THPT gitip nguoi hiéu biét vé cac khai
niém, dinh luat, va dinh Ii co ban cua Hoa hoc Hitu co nhu lién két héa hoc, cau trlc phan ti,
dong phan, cong thirc phan tw, va cac loai phan (ng hiru co. Bén canh do, Hoa hoc Hitu co gitp
ngudi hoc hiéu biét vé cac nhom chire va hop chét hitu co quan trong va tng dung cua hop chat
hiru co trong cac nganh cong nghiép, ndng nghiép, y hoc, va doi song hang ngay, cling nhu cac
van dé lién quan dén méi truong do cac hop chat hitu co gay ra.

- Vian dé thyc tién: Nhu cau str dung nén thom trong gia dinh, quan coffee, ... nham tao mii
huong d& chiu, thu gidn cho moi ngudi dang rat dugc ua chudng. Bén canh do, nén thom con 1a
mot mon qua tang y nghia nhan cac dip dac biét nhu ngay sum vay gia dinh, tét doan vién, sinh
nhat,... vi day la mot san pham handmade nén mang nhiéu y nghla khi trao tang. Tuy nhién, mét
s6 loai nén thom trén thi truong hién nay cd chat luong kém va chira mot sé chét bay hoi doc hai
cho stic khoé. Vi vay, viéc tu chu trong san xuat nén thom tai nha gitp gop phan dam béo suc
khoé cho moi nguoi khi stir dung.

- Kién thirc nén: Khai niém vé ester, chat béo, acid béo, cau tao phan tir ester. Phuong phap
diéu ché ester va tng dung caa mot s ester trong doi séng. Phan tng chay cua cac hop chét hiru
co, dic biét 1a cac thanh phan chinh cua nén (paraffin, sap ong, sap dau nanh). Tac hai cua cac
san pham phu trong qua trinh chay nhu khi CO, CO: ddi véi sic khoe va méi truong. Quy trinh
thuc hién thi nghiém, dam bao an toan va han ché tac dong tiéu cuc dén moéi truong.

- Thuc hién chit & STEAM “Nén thom xinh xan ting nguoi phu nix xinh yéu” dé HS van
dung céc kién thic vé hoa hoc trong ndi dung hop chit hitu co nham cung cé, van dung kién thic
d4 hoc dé thuc hién san xuat san pham don gian trong cudc sdng hang ngay.

2.4.2. Muc tiéu bai hoc

- Ning luc nhan thirc hod hoc (NT): Néu duoc dic diém va cac vi du vé phan wng chay caa
hop chat hitu co. Phéan tich dwugc cau tric phan tir caa ester don gian. Trinh bay dugc phuong phap
diéu ché ester va ttng dung cua ching.

- Nang luc tim hiéu thé giéi tu nhién dudi goc do hoa hoc (TH): Phan tich nguyén nhan gay
6 nhiém khong khi tir cac san pham chéy. Dé xuat cac bién phap han ché 6 nhidm va bao vé sirc
khoe trong san xuét va sir dung nén thom.

- Ning lyc van dung kién thirc, ki niang da hoc (VD): VD1. Phét hién van dé, dat cau hoi
dinh hudng huy dong kién thirc, ki nang thudc noi dung hoé hoc va kién thic tong hop lién quan
dén cha dé& nham giai quyét van dé/giai thich thuc tién; VD2. Xay dung san phdm dua trén Ii
thuyét da hoc; VD3. Thong qua STEAM nham dinh huéng nganh, nghé va thé hién thai do, hanh
dong (ng xur phu hop trong céc tinh hudng thudng ngay va vai van dé phat trién bén viing.

- Nang lyc chung: Giao tiép va hop tac (HT): Trong qué trinh thao luan, thyc hanh thi nghiém,
lam viéc nhdm, thong nhét va dua ra cac glal phéap thuc hién; Giai quyet van de va sang tao (GQ):
Lua chon gidi phap, nguyén vét lieu va cac dung cu phu hop nham dé san xuit nén thom tai nha
dam bao phu hop véi diéu kién thuc tién.

- Pham chét: Trung thuc (TT): Trong béo céo két qua san pham, thi nghiém; Trach nhiém
(TN): c6 trach nhiém trong qua trinh tién hanh thyc hién noi dung cha dé, trong khi tién hanh thi
nghiém; Cham chi (CC): c6 tinh than tu gidc nghién ciru bai hoc ¢ nha, & 16p, quyét tdm hoan
thanh cac cong viéc da dé ra.

157



NTK Anh*, VVD Em & NQ Bio

- STEAM: Science (S): Tim hiéu phan &ng chay, tinh chat hoa hoc cua ester, cac san pham
phu cua phan ng. Phan tich va giai thich phan tng hoa hoc trong qua trinh ddt chay nén: chuyén
hoa paraffin, sap ong, sap déu nanh,... trong méi trudng €6 cung cap nhiét thanh carbon dioxide
va nuéc. Tim hiéu va danh gia cac loi ich khoa hoc cua nén thom doi Vvéi strc khoe tinh than nhu
giam cang thang, lo lang nhd huong thom, hoic tac dung xua dudi mudi va con tring khi bo sung
tinh dau pht hop; Technology (T): Thuc hién duoc thi nghiém diéu ché xa phong tir chat béo (tir
dau &n, dau dra, dau co, m& dong vat...) va. Lua chon quy trinh san xuat nén thom thi cong don
gian, d& thuc hién tai nha nhung van dam bao chét luong, an toan va khong ton dong cac chat gay
hai cho strc khoe nguoi sir dung bén trong san pham Ung dung cong nghé san xuat hién dai tiét
Kiém nang luong, t6i wu chi phi va giam tac dong dén moi truong, vi du nhu st dung cac thiét bi
nung sap tiét kiém dién hoac tai ché nguyén lidu san xuat; Engineering (E): Tinh toan cac ti I¢
nguyén ligu (sap, tinh dau, mau tu nhién) dua trén phan @ng hda hoc dé tao ra nén thom c6 huong
thom, d6 bén va dic tinh phu hop véi muc dich st dung. Thiét ké quy trinh kiém soat chat luong
nguyén ligu dau vao (sép, tinh dau, phu gia) va san pham dau ra nham dam bao hi¢u suét san xuét
cao nhit. Téi uu nhi¢t do nung sap va thoi gian dong két cua san phim de dat d6 min va mau sic
dong déu. P& xut cac phuong phap kiém ching san pham nén thom vé hiéu qua su dung (giam
cang thang, tac dung véi sirc khoe, hidu qua xua dudi con tring). Art (A): Thiét ké hinh dang nén
thom sang tao va nhu mét mén qua phu hop véi chu dé “Nén thom xinh xin danh ting ngudi phu
nit yéu thuong” Pam bao su can dbi, hai hoa gitra hinh dang, mau sic va hoa vin trang tri trén
san pham dé tang tinh tham m¥ va phl hop véi muc dich st dung (qua tang, trang tri, thu gian).
Lya chon mau sic va huong thom phu hop vaéi thi hiéu nguoi ding va muc dich st dung, vi du:
mau pastel nhe nhang két hop voi huong lavender hodc cam thao dé thu gian; Math (M): Tinh
toan kich thudc can ddi caa san pham nén thom dé pht hop véi khong gian st dung (phong khach,
phong ngu, noi lam viéc,...). Tinh toan ti I& nguyén liéu (sép, tinh dau, phu gia, mau ty nhién) sao
cho phu hop V6i trong lwong san pham va hiéu qua str dung. Uéc lugng chi phi san XUat trén ting
san pham va t6i wu hoa chi phi dua trén cac thdng sé nguyén liéu va ning luong sir dung.

2.4.3. Chuan bj

- Hoc liéu: Nai dung cua hoc liéu duoc trinh bay théng qua ma QR.6 (gdm phiéu hoc tap
(PHT) tai nha, 1, 2; Bang kiém 1, 2 va 3; Rubric 1, 2, 3, 4; Thang do (Xem tai link:
https://bom.so/OaRsWd)

- Héa chit, dung cu: sép ong, tinh diu, mau ty nhién, khuén, nhiét ké, binh u gidm, que
khudy, ...

- Thoi lwgng day hoc: Gom 1 tiét thuc hién tai 16p va 2 ngay thuc hién tai nha.

2.4.4. Tién trinh day hec

* Hoat déng 1. Xdc dinh véin dé (10 phit)

Muc tiéu: Tao hirng thd cho HS va VD1, TN.

T6 churc thuc hién:

- GV goi mé vé van dé qua ting dé ghi nhd cong on ciia ngudi phu nir (me, chi, co giao, ...)
d6i véi véi su sinh thanh va truong thanh caa ting HS. Qua do, goi mé cho HS vé nhitng mon
qua don gian ma HS c6 thé ty 1am dé tang cho ngudi phu nit ma minh yéu quy. GV trinh chiéu
video Vé lgi ich cia nén thom (https://www.youtube.com/watch?v=ZIGM4We2QrQ) va dinh
huéng HS két ndi véi tri thire da hoc: “Nén thom dwoc san xuét tir nguyén liéu 1a gi? Goi tén hoa
hoc cua mot s6 nguyén lidu co trong nén thom ma em biét? Mot s6 nén thom trén thi truong hién
nay sir dung nguyén liéu chinh tir parrafin thi ¢6 thuc sy mang lai nhiéu loi ich cho nguoi st dung
hay khong?”. Dya vao c4c cAu hoi dit ra, HS dua ra nhiing nhan dinh ban dau va dé xuét cach giai quyét.

- GV tiép tuc cho HS nghién ctru phan noi dung dién khuyét dua vao hinh anh goi y trong
PHT 1.
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- Thong qua cau tra loi cia HS, GV két ndi cac cau tra 1oi dé két luan: “Nhu vay, viéc st
dung nén thom mang lai nhiéu lgi ich cho nguoi sir dung. Tuy nhién, viéc lya chon nén thom dya
vao thanh phan céc chat c6 trong san pham 12 rat can thiét va viéc san xuat nén thom an toan voi
strc khoé c6 thé duoc thuc hién tai nha”.

Phirong phdp dénh gia: GV can ¢t vao Cau tra 1oi ciia HS va dap an trén PHT 1 dé danh gia
nhan thic cua HS vé loi ich cua nén thom va tac hai cua nén cé chira paraffin trong thanh phan.

Nhu véy, thdng qua hoat dong nay di tao hirng tha hoc tap, ddng thoi gidp HS dé xuét vén
dé va phat trién nang lyc VD1.

* Hogt dgng 2. Nghién cizu kién thiec nén va d@é xudt giai phap

o Giai dogn 1: Hé thang hoé kién thizc (35 phut)

Muc tiéu: NT, TH, VD1, TT, CC, HT.

T6 chire thyre hién: GV chia nhém HS thanh 2 nhém chuyén gia va giao PHT 2. HS mang
theo nhitng nguyén liéu, vat liéu pht hop cho thi nghiém da duoc chuan bj trudc & nha va tién
hanh 1am viéc theo nhom dé kiém tra nhiét d6 néng chay caa sap ong, sap dira, ... va didu ché tinh
dau trong phong thi nghiém. Sau khi hoan thanh yéu cau nhém HS nop lai PHT 2 cho GV.

Phuong phdp danh gid: Trong khi HS dang thao luan, GV di chuyén xung quanh cac nhom
dé hd tro. GV danh gia bang bang kiém 1.

o Giai dogn 2: Tong hop kién thizc nén (30 phut)

Muc tiéu: NT, TH, VD1, TN, CC, HT.

T6 chire thyre hién: HS hoat dong theo nhém manh ghép, nghién cieu PHT 2, nhém truéng
phan céng ndi dung thuyét trinh cho cac “chuyén gia”. Dai dién nhém HS trinh bay két qua thi
nghiém vé nhiét do néng chay cua cac loai sap va san xut tinh dau trong phong thi nghiém. Khi
HS trong nhém [én bao céo thi c&c HS con lai trong nhém ghi chép ndi dung quan trong vao veé.
GV tong hop kién thic nén va cong bd két qua phan PHT & nha cua HS vé cac cach phan biét,
lya chon vat liéu, chat liéu phu hop veéi timng dic tinh cia san phdm nham san xuét 16p boc bén
ngoai cua sap thom dap wng dugc yéu cau cua viéc phat trién bén ving.

Phuong dn danh gia: HS danh gia bai thuyét trinh caa nhém khac bang rubric 2, GV danh
gia PHT & nha cua HS.

o Giai dogn 3: Xay ding gia thuyét (15 pht)

Muc tiéu: NT, TH, VD1, TN, CC.

T6 chirc thyc hién: HS tién hanh thao luan theo nhém dudi hinh thirc khan trai ban dé xay
dung cac gia thuyét, phuong phap va quy trinh tién hanh hoa tron cac nguyeén ligu (sap nén +
huong ligu + phu gia + baC nen) tinh toan khéi luong can thlet clia CAc chat thém vao dé tao ra
san pham nhu mong mudn, diéu kién can thiét dé san xuat nén thom tai nha (ngudn nhiét, tinh
dau, dung cu, hoa chat can thiét,...) dam bao phu hop vai tinh hinh thyuc té caa nhém. GV dinh
huéng HS dén van d& chit luong san pham an toan stc khoé ngudi sir dung va than thién moi
truong. Nhom trudng ghi nhan va cap nhat cac giai phap 1én google doc cua 16p.

Phirong phdp dénh gid: Danh gia HS thong qua bang kiém 2.

Nhu vy, qua hoat dong nay, viéc phét trién ning luc VD1 da duoc lap di 13p lai nhiéu lan
nhiam néng cao ning lyc VDKTKNDH cho HS.

* Hoat dpng 3. Luwra chen gidi phap va ldp ké hoach (45 phut)

Muyc tiéu: TH, VD2, GQ, TN, TT, CC.

Té6 chac thuc hién:

- HS thao luan d lya chon ra quy trinh san Xuat nén thom tai nha ph hop nhat trong tong
s6 cac quy trinh, lwa chon dung cy, thiét bi, nguyén liéu,... Nhom truéng ghi nhan céac y kién va
tong hop vao bang nhat ky cong viéc.
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- HS thao luan (thoi gian 15 phit) dé xac dinh budc tién hanh dé san xuét san pham, lap ké
hoach va phan céng nhiém vy vao bang phan cong. HS théng nhét y kién.

Phirong phdp danh gia: GV theo di qua trinh HS lam viéc thong qua bang kiém 3 két hop
quan sat, hd tro va gitip d& cho cac nhom trong qua trinh thao luan tai 16p. Bong thoi GV sir dung
Rubric 1 dé danh gia qua trinh thao luan cua cac nhom.

Nhu vy qua hoat dong nay da hinh thanh va phat trién thanh phan niang luc VD2 cho HS.

* Hoat djpng 4. Ché tao mdu, thir nghiém va danh gid (¢ nha)

Muc tiéu: NT, TH, VD2, TN, TT, CC.

T6 chiic thuc hién: HS van dung quy trinh thiét ké ki thuat dé 1am san pham STEAM “Nén
thom xinh xan ting nguoi phy nit xinh yéu” thdng qua viéc xay dung quy trinh ché tao san pham
md hinh lp dit céc thiét bi can thiét dé san xuat nén thom, tién hanh thi nghiém san Xuat nén
thom tai nha (minh hoa & Hinh 1). Nhom truong cap nhat tinh hinh thuc hién ké hoach cho GV
thdng qua Microsoft Sway bang cac hinh anh/video. GV d6n ddc, cap nhat tién do thuc hién va
dua ra dinh huéng gitp HS giai quyét cac kho khan trong qua trinh nghién ctu, ché tao. Bén canh
viéc thiét ké san pham, HS d& xuét xay dung bang kiém dé danh gia murc d6 hoan thién cua san pham.

Chuan bj bac Thém ma Do sap be sap dong lai Kiém tra nén

) ® 9 0 ¢
® 0

Nau chay sap Thém huong liéy bieu chinh bac Cat bac

Hinh 1. Quy trinh sin xudt nén thom tai nha

* Y@u cau can dat ciia san pham: (1) Nén thom khong chira thanh phan céc chat gay hai khi
su dung; (2) Huong thom dé chiu, mang lai cam giac thu gian, thoi gian chay cua nén lau va co
bang khuyén céo sir dung danh cho nguoi ding; (3) C6 su dau tu vé nghé thuat cho san pham thé
hién thong qua mau séc, chat liéu, trang tri va sy ti mi trong trang tri; (4) Lua chon cac chét liéu
phU hop véi muc dich, st dung nguyén liéu cé sin trong gia dinh va nguyén lidu tai ché co sin
tai dia phuong.

Phwong phap danh gid: GV quan sat (thdng qua bao cao tién d6 cua HS) va danh gia bang
rubric 1; HS tu danh gia so bd san pham cua nhom minh dua trén cac yéu cau can dat.

Nhu vy qua hoat dong nay thanh phan VD1, VD2 cua ning lyc VDKTKNDH da duoc tap
trung phat trién.

* Hoat déng 5. Chia sé, thdo ludn va diéu chinh (45 phat)

Muc tiéu: TH, VD3, HT, CC, TT, TN.

T6 chirc thyrc hién: Nhém HS lan luot 18n béo co vé thanh qua cua nhém minh va dé xuét
thuc hién du an khai nghiép bang viéc san xuat nén thom trong tuong lai (néu c6).

- GV cho cac nhom HS tién hanh ty danh gia dong dang thong qua phiéu rubric 3; GV danh
gi4 san pham cua nhém HS.

Phuong phap danh gia: Ca nhan HS tu dénh gia bang thang do va rubric 3, nhom HS danh
gia 1an nhau thdng qua rubric 4.

Qua ké hoach day hoc STEAM trén, 3 thanh t6 cua ning luc VDKTKNDH di duoc tai dién
lién tuc trong cac hoat dong va dugc danh gia lién tuc dé dam bao cung cép thong tin cho ngudi
day va nguoi hoc gitip diéu chinh qua trinh day hoc. Bong thoi, dya trén bang kiém 3 GV c6 thé
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danh gia vé su tién bo cua cac ning luc chung, nang lyc dic thd mén Hoé hoc va pham chit cua
nguoi hoc.

gy |
The women of my life X

Il] STEAM
Nén thom xinh xan ting
ngudi phu nir xinh yéu

Phy ni i nihiing bng hoo dep nfdt cia cude ddi.

Hinh 3. Bao cao PowerPoint ciza nhom HS

Hinh 2. Sin pham STEAM nén thom
xinh xan t@ng ngwoi phu ni xinh yéu

2.5. Thuc nghiém sw pham

Thuc nghiém su pham (TNSP) duoc tién hanh trong ndm hoc 2023 - 2024 tai Truong THPT
Nguyén Tréi (38 HS) thudc thanh phé Phan Rang - Thap Cham va truong THPT Ninh Hai (41
HS) thuoc huyén Ninh Hai, tinh Ninh Thuan. Tai co s& TNSP, ké hoach day hoc STEAM chu dé
“nén thom xinh dep ting ngudi phu nit xinh yéu” dwoc ap dung nham phét trién ning luc
VDKTKNDH. Phuong phap dénh gia théng qua bang kiém, rubric va diém sé bai kiém tra thuong
xuyén gitra nhém HS lop trudc va nhém sau tac dong.

5 2 3

m atcza 25

0 ML ol 0 =
2 3 q 5

Miurc 1 Mire 2 Miie 3 Mirc 1 Mirc2  Mire3

o
3

"
=

=

MUC PO

Trwére tac ding Sau tic djng u Trude tic dong  ® Sau thic dong
Hinh 4. Két qud dinh gid nang luc Hinh 5. Két qud thang do ning luc
VDKTKNDH thdng qua bdng kiem 1 VDKTKNDH ciia HS trwéc
va rubric 3 cia HS truwdc va sau tic djong va sau tac dpng

Bdng 4. Bang tong hep tham sé két qud bai kiém tra nhém doi ching va nhém thuc nghiém

) Piém trun ; A 16 i bg anh
Bai kiém tra MEUNg | Phuong sai POJECH | LIS | yring
binh (X) (si9) chuén (S) ugc (ES)
Nhom ddi ching 7,21 1,94 1,39
4 0,00043 0,82
Nhom thuc 8,13 156 1,25
nghiém
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Thdng qua két qua TNSP cho thay rang trudc tac dong, da sb hoc sinh dat mirc 1 (chua dat
yéu cau) trong tiéu chi giai thich hi¢n tugng thuc tién, xay dung san pham duya trén i thuyét, va
dinh huéng phat trién bén viing. Sau tac dong, két qua cho thay sy cai thién rd rét, vai ti ¢ hoc
sinh dat muc 3 (t6t) ting dang ké. Mat khac, tiéu chi van dung kién thirc da hoc dé thiét ké, ché
tao san pham hoac md hinh nham giai quyét van dé thuc tién c6 muac cai thién thap hon so véi
cac tiéu chi khac. Piéu nay cho thay hoc sinh van gap khé khan trong viéc két hop kién thirc i
thuyét dé sang tao san pham thyc té. Do d6, can ting cuong céc hoat dong hudng dan cu thé va
bai tap thyc hanh.

Cung véi d6, mirc do phat trién ciia nang lyc VDKTKNDH di c6 sy tién trién théng qua sy
khéc biét vé két qua cia thang do nang lyc VDKTKNDH trudce va sau tdc dong. Ngoai ra, két qua
bai kiém tra thuong xuyén cho thay diém trung binh gitra nhom ddi chang thap hon so véi nhém
thuc nghiém, dong thoi phép kiém ching t-test phu thugc thap (< 0,05), mirc d6 anh husng Ién
(0,8 - 1,00). Qua bai day cac yéu t6 STEAM ciing duoc thé hién cu thé nhu: Yéu té nghé thuat
(Art) duoc thé hién qua viéc kich thich tu duy sang tao thong qua thiét ké san pham mang tinh
tham my cao. Yéu tb ki thuat (Engineering) biéu hién qua viéc hoc sinh dé xuat, lva chon quy
trinh t6i wu dé san xuit va thir nghiém san pham. Yéu t6 khoa hoc (Science) va cong nghé
(Technology) biéu hién qua viéc ngudi hoc tng dung kién thic lién nganh vao giai quyét van dé
thyc tién. Nhu vay, thong qua két qua trén, c6 thé ndi rang viéc van dung day hoc STEAM cd
hiéu qua trong viéc phat trién ning lvc VDKTKNDH. Dong thoi, thdng qua qua trinh quan sat va
danh gia dva trén bang kiém 3, nghién ctru ciing nhan ra rang c6 su cai thién tich cuc vé cac pham
chit cua HS.

3. Kétluan

Viéc phét trién ning luc van dung kién thic ki ning di hoc (VDKTKNDH) 1a mot yéu cau
can thiét trong day hoc mdn Héa hoc, dic biét & noi dung Hoa hoc Hitu co. Véi nhimng wu diém
vuot troi ma phuong phép gido duc STEAM mang lai, két hop voi viéc khai thac tinh tham mi
qua yéu t6 Nghé thuat (Art), mé hinh STEAM duogc xay dung cho bai hoc minh hoa nhim tao
moi trudng hoc tap tich cuc, khuyén khich nguoi hoc van dung kién thirc lién mén vao thyc tién.
Két qua thuc nghiém cho thady mé hinh STEAM gidp hoc sinh khéng chi nam viing kién thic, ma
con phét trién nang luc lya chon nguyén liéu, quy trinh, va sir dung vat liéu phi hop dé tao ra san
phdm mang tinh bén viing, thim my cao, dap ung yéu cau thuc tidn. Nhitng két qua nay chang
minh rang day hoc STEAM c6 tac dong tich cuc dén su phét trién nang lyc VDKTKNPH cia
hoc sinh, dong thai cho thiy tiém ning ap dung rong rai trong cac mon hoc khéc va nhiéu chi dé
day hoc khac nhau. Nhu vay, gido vién c6 thé linh hoat trién khai day hoc STEAM dé phat trién
ning luc VDKTKNDH & hoc sinh, dap tng yéu cau doi méi gido duc va hudéng dén muc tiéu phat
trién toan dién ngudi hoc.
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