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Abstract: The representation and communication competencies are important competencies to develop
for students in teaching chemistry. Developing the representation and communication competencies
for students can be used in many ways, in which STEM teaching is being of interest. This article
proposes measures to develop students’ representation and communication competencies through STEM

teaching, with the topic “Intelligent Periodic Table”

. The results of the pedagogical experiments were

statistically processed, proving that STEM teaching has developed the representation and communication

competencies for students.
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1. Mé diu

ba c6 mot sé cong trinh nghién ctru trién khai
day hoc phat trién ning luc va day hoc STEM . Mot
sO tac gia da gioi thiéu viéc day hoc mot sb chu dé
STEM tir mon Hoa hoc nhim phat trién nang lyc hoc
sinh. Tuy nhién, ¢ Viét Nam, con it cong trinh nghién
ctru vé phat trién ning luc (NL) van dung kién thic,
ki nang thong qua day hoc STEM — Hoa hoc 16p 10.
Bai viét nay gidi thiéu day hoc chu d& STEM “Béng
tuan hoan thong minh” - Hoa hoc 16p 10 nham phat
trién NL van dung kién thire, ki nang cho hoc sinh.
2. N§i dung nghién ctru
2.1. Nang luc vin dung kién thirc, ki nang
2.1.1. Binh nghia

Ning luc van dung kién thuc ki niang (NL
VDKTKN) 14 mét trong ba ning lyc thanh phan cua
nang lyc hod hoc.Trong chuong trinh GDPT 2018,
da chi r6: NL VDKTKN la kha nang HS van dung
duoc kién thire, ki nang hoéa hoc vao mdt s6 tinh
huéng cu thé trong thuc tién; Phat hién, huy dong,
tim toi sang tao kién thuc, giai quyét van d& mot cach
khoa hoc; Dinh hudng nghé nghiép cho ban than sau
khi tot nghiép THPT; Ung xir thich hop trong cac
tinh hudng c6 lién quan dén van dé stc khoe ciia ban
than, gia dinh va cong dong, Ung XU voi ty nhién
phu hgp véi yéu cau phat trién bén viing cua xa hdi
va bao v¢ mai truong.

Trong bai nay, NL VDKTKN c¢6 thé duoc hiéu 1a
kha nang vin dung kién thire, ki nang dé gidi quyét

nhitng van dé, tinh huéng xay ra trong thuc tién va
sdng tao ra san pham mai.

2.1.2. Cau triic ndng hec van dung kién thire, ki nang
Bdng 2.1. Biéu hién cdc nang lec thanh phan cia

néng lwc van dung kién thie, ki nang

Ning lye thanh
phan

Biéu hién

1. NL phat hién duoc
van dé thyc tién

- HS van dung kién thire nhan dién dugc
van_ dé& thyec tién, nhan ra duoc nhitng mau
thudn phat sinh tir van dé, c6 thé dat duoc
céu hoi c6 van dé.

2. NL huy dong duoc
kién thee lién quan
dén van dé thyc tién
va de xuét dugc gia
thuyét.

- HS phan tich lam ro ndi dung cta van de.
- Huy dong dugc cac kicn thuc lién quan
va thiét 1ap cac moi quan hé gitra kién thirc
da hoc hodc kién thirc can tim hiéu véi van
dé thue tlen

- Bé xuit dugc gia thuyét khoa hoc.

3. NL tim toi, kham
pha kién thic_lién
quan dén thuc tién.

- HS thu thap, lya chon va sip xép nhiing
ndi dung kién thuc lién quan dén van dé
thue tién.

- HS diéu tra, khdo sat thyc dia, lam thi ng-
hiém, quan sat... dé nghién ctru sau van dé.

4. NL thuc hi¢n giai
quyét van de thyc
tién va dé xuat van
dé mai.

- HS giai quyet van dé thyc tién dya trén
kién thirc da hoc/ kham pha R

- D& xuit cac y tuong moi vé vén d& do
hodc cac van de thuc tién lién quan.

5. NL néang luc dinh
huéng duoc nganh
nghé va tmg xur thich
hop véi su phat trién
bén viing cta xa hoi.

- HS dinh huéng dugc nganh nghé s¢ lua
chon sau khi tot nghiép trung hoc pho
thong

- Ung xtr thich hop trong céc tinh huong co
lign quan dén ban than, gia dinh va cong
ddng, phu hop véi yéu ciu phat trién xa
hoi bén virng va bao vé mdi truong.

2.2. Gidao duc STEM

Thuat ngitr STEM 1a chit viét tit bang tiéng Anh
ctia bdn tir: Science (Khoa hoc), Technology (Cong
nghé), Engineering (Ki thuét) va Mathematics (Toan
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hoc).Giao duc STEM vé ban chét 1a trang bi cho
ngudi hoc nhiing kién thire va ki nang can thiét lién
quan dén cac linh vuc Khoa hoc, Cong ngh¢, Ki thuat
va Toan hoc. Cac ki nang nay duoc goi la ki nang
STEM. Ki ning STEM phai dugc tich hop, 16ng ghép
va b trg cho nhau gitp hoc sinh khong chi hiéu biét
vé li thuyét ma con co thé van dung dé thyc hanh, tao
ra nhitng san phdm trong cudc séng hang ngay.

2.3. Xay dung chii dé day hoc STEM: Bing tuin
hoan thong minh

- Van dé thure tién: Bang tuan hoan (BTH) la
mot tai liéu hoc tap can thiét dbi vai tat ca hoc sinh
hoc Hoa hoc. Dyua vao BTH ¢6 thé so sanh cling nhu
du doan vé tinh chit cling nhu thanh phén tinh chét
ctia cac hop chit. Tuy nhién, BTH hién nay thuong
dugc in trén gidy, chira luong thong tin han ché vé
nguyén té va nguoi dung ludn phai mang theo khi
st dung. Vi vy nhu cau vé mot loai BTH chira dung
duoc nhiéu thong tin hon, c6 thé tra ctru tién loi &
moi [ic moi noi trong thoi ki cong nghé 4.0 trén cac
thiét bi dién tir trod nén cép thiét. Dé dap Gmg nhu cau
thuc tién d6, ching t6i c6 y tudng thiét ké Bang tun
hoan théng minh (BTHTM)

- Vén dé can gidi quyét: Bang tuan hoan 1a gi?
Bang tuan hoan c6 cu tao nhu thé nao" Nhiing yéu
t6 nao bién doi tudn hoan? Nhitng yéu té nao tao nén
su thong minh cho Bang tudn hoan? Lam thé nao dé
xdy dung duoc Bang tudn hoan thong minh?

- Nhiém vu: Nghién cuu kién thirc nén, nghién
clru tai liéu dé thiét ké va xay dung Bang tuan hoan
thong minh.

- Dy kién san pham: Bang tuan hoan thong minh
co nhitng wu diém vuot trdi so v6i Bang tudn hoan
truyén théng.

Dbi tuong HS tham gia: 44 HS 16p 10C7 truong
THPT Bim Son, Thanh Hoa va 45 HS 16p 10A truong
THPT Cam Giang, Cim Giang, Hai Duong. Sau khi
nghién ctru kién thirc vé gido duc STEM ciing nhu
phan tich noi dung Bang tudn hoan cic nguyén tb
héa hoc, chung t6i c6 xay dung ké hoach day hoc cho
chu d& nhu sau:

Bdng 2.2. Cdc hoat ddng va thoi gian di kién cia
chu dé
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TT Tén hoat dong Thoi lwgng du kién | Dia diém
thuc hién
1 | Xéc dinh van dé 20 phut trén 16p (tiét 1) | Trén 16p
Nghién ctru kién thie | 25 phut + 90 phit trén | Trén lop
nén 16p (tiét 1,2, 3, 4)
3 | Dé xuit va Iya chon giai | Tiét 5 Trén 16p
phap

4 | Thyc hién giai phap, ché | 1 tuan O nha
tao va dicu chinh san
pham

5 | Bao cao, chia s¢, danh | Tiét 6, 7 Trén 16p
gia san pham

Hoat dong 1. Xac dinh van d& (20 phit)

Gido vién chia HS trong 16p thanh 4 nhom, hoat
dong trong sudt chu dé. Gido vién sir dung ki thuat
day hoc 5SW1H cho HS tim hiéu vé lich s, nguyén
tac va cau tao ciia BTH. Tur d6, giup HS xac dinh
duoc nhiém vu cua du an.

Hoat dong 2: Nghién cuu kién thtrc nén (khoang
25 phut + 135 pht)

GV st dung ki thudt day hoc manh ghép dé HS
tim hiéu va linh hoi kién thirc vé chii & BTH.

Hoat dong 3. Thiét ké va Iya chon giai phap

GV t6 chitc cho HS tim hiéu vé mot sé6 BTHTM
hién c6:  https://ptable.com/#Properties;  https://
www.fishersci.com/us/en/periodic-table.html

Tir d6 HS dua ra céac tiéu chi, ké hoach dé xiy
dung BTHTM.

Hoat dong 4. Thuc hién gidi phap, Thiét ké va diéu
chinh san phdm

HS thyc hién viéc thiét ké BTHTM theo dung ké
hoach. GV kiém tra tién do va hd tro néu can. Trong
qua trinh 1am, HS c6 nhiing thay doi, sang tao can ghi
lai vao nhat ki lam viéc ciia nhoém.

Hoat dong 5. Bdo cdo, chia sé va danh gia san
pham

HS béo céo, thao luan va huéng dan sir dung
BTHTM. GV st dung ki thuét day hoc 321 (3 uu
diém, 2 nhugc diém, 1 cau hoi) dé HS thao luén nhan
xét vé nhom ban.

2.4. Pdnh gid nang luc van dung kién thicc, ki nang

Muc tiéu danh gia két qua gido duc 1a cung cip
thong tin chinh xac, kip thoi, ¢ gia tri vé mirc do
déap Gmg yéu cau can dat cia chuong trinh va su tién
b cuia hoc sinh dé diéu chinh hoat dong hoc cua HS,
hoat dong day cua GV, dé nha quan li va phat trién
chuong trinh c6 nhan dinh ding vé ndi dung hoc tap,
bao dam su tién bd cua tung hoc sinh va nang cao
chét lugong giao duc. Tumuyc ti€u trén, da xac dinh viée
danh gia NL VDKTKN la danh gia su tién bo ciia HS
théng qua viéc phat hién van dé, huy dong kién thirc
lién quan, tim toi kham pha kién thirc, tong hop kién
thirc hoa hoc dé giai thich cac hién twong lién quan; dé
xuét va lya chon phuong phap va giai quyét van dé thyuc
tién t6i wu va hidu qua.

2.4.1. Pénh gid qua phiéu tiéu chi (Rubric)
Trén co so dinh nghia vé NL VDK TKN, muc tiéu
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ctia danh gia NL VDKTKN va cac biéu hién cua tiéu
chi 0 bang 1, va str dung phuong phap danh gia khac
nhau trong d6 phdi hop danh gia qua bang tiéu chi
danh gia, g6m 10 tiéu chi va 3 mac do dat duoc cua
NL nay, trong d6: Mikc 1 (1 diém); Mirc 2 (2 diém);
Mike 3 (3 diém).
2.4.2. Panh gid qua bai kiém tra

Ngoai viéc danh gia qua phiéu tiéu chi thi sau khi
két thiic chu dé Bang tuan hoan thong minh, di danh
gia NL VDKTKN cuia HS thong qua 1 bai kiém tra
45 phut dugc trién khai di voi HS 16p thuc nghiém
(TN) va 16p d6i ching (DC).
2.5. Két qud thuc nghi¢m sw pham

Thyc nghiém su pham duoc tién hanh trong hoc
ki I ndm hoc 2022 - 2023 tai 16p 10C7 truong THPT
Bim Son, Thanh Héa va 16p 10A truong THPT Cam
Giang, Cam Giang, Hai Duong. Duéi day 1a két qua
danh gia NL VDKTKN va mét s6 hinh anh trong qua
trinh thyc nghiém su pham.
2.5.1. Pdnh gid qua phiéu danh gid tiéu chi

Chiing t6i da tién hanh déanh gia NL VDKTKN
ciia HS thong qua phiéu dénh gia theo tiéu chi cua
GV tai céc 16p TN va BC sau khi thuc nghiém su
pham (TNSP), thu duoc két qua nhu sau:

D= ha
EmC B
o= Lo [ Yom |
oooo

innhonunhnn
1(2|3|4|5|6|7 |89 |10
ELopTN 2,50/2,272,362,642,182,272,32 268236241
EldpBC 2,27|2,182,322,322,142,272322,23232236

EMLGpTN W L&p DC

Hinh 2.1. Biéu do két qua danh gia NL VDKTKN
cua HS truong THPT Bim Son

1 (2 |3|4 |5 |6 |7|8)|9 |10
HLOpTN 2,221,871,842,161,93 1,91 2,04 2,27 2,04 2,02
ELépHC 1,891,761,761,641,891,801,961,93 1,96 1,96

mL6pTN mL&pDC

Hinh 2.2. Biéu do két qua danh gia¢ NL VDKTKN
ciia HS truong THPT Cam Gidng

S liéu & hinh 2.1 va hinh 2.2 cho thiy, dé phat
trién NL VDKTKN cho HS véi thong qua day hoc
STEM da ap dung trong day hoc hda hoc & trén
1a phu hop, dat hiéu qua tét. Két qua danh gia NL
VDKTKN cua HS tai cac 16p TN da cho thdy tit ca
biéu hién NL VDKTKN ctia HS c6 sy phét trién hon
so voi cac 16p DC, va két qua nay 1a do su tac dong
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ctia day hoc STEM. Bén canh dé két qua danh gia
qua bai kiém tra chuan kién thirc ki ning ciing phan
anh chat luong hoc tap cta cac 16p TN t6t hon cac 16p
DC. Piéu nay chimg to viéc phat trién NL VDKTKN
ctia HS ciing gop phan nang cao chit lugng va két
qua hoc tap cua HS.
2.5.2. Panh gid qua bai kiém tra

Céac tham sb dic trung cho bai kiém tra duoc thé
hién qua bang sau:
Bdng 2.3. Bdng tong hop cdc tham sé ddc trung cia

cdc bai kiém tra

Céc tham s dic trung
Trudng . St | Mie
THPT | NP s e | s | v trGil; & 3;12
' ES
im | 10A(TN) |45 |7.9111.083 | 1.041 | 13.15
Cam (TN) 0,001 | 0,73
Giang | 10B(DC) |45 |7.200|0.936 | 0.968 | 13.44
. | 10C7(TN) | 44 8,295 0,818 | 0,904 | 10,90
Bim (IN) 0,003 | 0,61
on [10C8(DC)| 44 [7,682] 1,199 | 1,095 | 14,25

Qua bang trén nhan thay:

- Gia tri diém trung binh bai kiém tra ctia 16p TN
cao hon 16p BC. Ching to HS l6p TN dap tng cac
tiéu chi ctia dé kiém tra tot hon HS 16p BC. Gia tri p
< 0,05, su khac biét gitra 16p TN va BC la ¢6 y nghia,
diém trung binh cua 16p TN cao hon 16p DC 1a khong
c6 kha ning xdy ra ngau nhién ma di chiu su tac
dong tich cuc tu hoc tép qua chu dé STEM mang lai.

- Mttc d6 anh huong ES déu thude [0,5 — 7,9],
chimg t6 day hoc STEM tac dong trung binh dén 16p
TN. Nghién ctru nay c6 thé nhan rong & quy mo 1én
hon.

3. Két luan

Két qué thuc nghiém su pham khi trién khai chu dé
STEM “Bang tuan hoan théng minh” — Ho4 hoc 10 d
khang dinh viéc day hoc cha dé STEM da phit trién
NL VDKTKN cua HS. Két qua nay khong phai ngau
nhién ma do tac dong ctuia day hoc STEM. H¢ s6 anh
huéng & muc trung binh chimg to két qua cua nghién
clru nay c6 thé trién khai & quy mé 16n hon. Trong
thoi gian t6i nghién ciu nay s€ dugc md rong cho
cac chit @& STEM khéc & mén Hoa hoc.
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