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Abstract: STEM is an effective teaching method that helps learners not only acquire scientific
knowledge but also develop their practical skills, practical applications in life. This article
introduces the design of laboratory lesson based on the STEM model in which the learning
activities of first-year students in chemistry pedagogy aimed at manufacturing a simple
electrochemical battery system for 3 hours. Firstly, the students used their skills to search and
summarize the information about electrochemical batteries. Next is followed by practical activities
such as using commercial batteries for making simple battery systems to power the light bulbs.
A challenge was given for students to promote their creativity through a competition to create the
brightest electrochemical battery. At the end of the session, students self-assessed according to the
established questionnaire that help the teachers can check the effectiveness of teaching-learning.
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Ché tao pin dién hoa trong phong thi nghiém
theo m6 hinh day hoc STEM
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273 An Duong Vwong, Qudn 5, Thanh phao Ho Chi Minh, Viét Nam

Nhén ngay 03 thang 12 nam 2019
Chinh stra ngay 06 thang 4 nam 2020; Chap nhan dang ngay 06 thang 4 nam 2020

Tém tit: STEM la phuwong phap day hoc hiéu qua gitip ngudi hoc khong chi linh hoi céc kién tharc
khoa hoc ma con gilp ho phét trién cac k§ ning thuc hanh, thuc tidn tng dung trong cudc song.
Bai viét nay gidi thiéu bai hoc trong phong thi nghiém dya trén mé hinh STEM cho sinh vién nim
nhat nganh su pham héa véi muc dich ché tao cac hé pin dién hoa don gian trong thoi gian 1a 3
gid. Mg dau la viéc cac sinh vién/hoc sinh sir dung cac ki niang tim kiém, tong hop cac thdng tin
vé pin dién. Sau d6 1a cac hoat dong thuc hanh nhu sir dung pin thuong mai ciing nhu ché tao cac
hé pin dién don gian dé cung cap ning luong thip sang cho bong dén. Tiép dén 1a mot thir thach
nham phat huy tinh sang tao cua sinh vién/hoc sinh théng qua viéc thi dua dé tao ra mot pin dién
c6 thé cung cip ning lugng lam cho bong dén sang nhit. Két thic budi hoc, sinh vién/hoc sinh ty
danh gia theo bang hoi da duoc thiét 1ap, qua do giang vién/giéo vién cé thé kiém tra duoc hiéu

qua cua viéc giang day-hoc tap.

Tir khéa: Phuong phap day hoc tich cuc; STEM; ké hoach hoc tap; pin thwong mai AA;

pin dién héa; thuc hanh - thi nghiém.

1. Gi6i thi¢u

Sy phat trién cua khoa hoc cong nghé c6 tac
dong rat 16n dén hoat dong giang day va hoc tap
& tat ca cac cap hoc va trinh do dao tao trong hé
théng gido duc ciia mdi qubc gia. Mang thong
tin toan cau internet da trd thanh mot phuong
tién than thudc va c6 tam quan trong bac nhat
téi viéc hoc tap, tra clru thong tin cia nguoi
hoc. Bén canh d6, mé hinh t6 chirc 16p hoc
cling da va dang dugc thay doi dé thu hat ngudi
hoc v6i cac hoat dong khac nhau bao gém doc,
viét, tra clru, thdo luan nhém, thuc hanh-thyc tién
nham hudng téi viée giai quyét mot van dé cu thé;
qua do thiic day tinh chi dong, tich cuc clia ngudi
hoc trong viéc linh héi kién thirc [1, 2].

Trong nhiing nim gan day, nhiéu phuong
phap day hoc tich cuc di dugc d& xuit va ap
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dung cho cac chuong trinh giang day & cic cp
dd khac nhau. Phuong phap day hoc tich cuc
huéng téi viéc hoat dong hoa, tich cyc hoda
nguoi hoc trong vi€e linh hoi tri thirc. Phuong
phap nay doi hoi nguoi thay phai nd lyc dé thay
d6i va cai tién bai giang nham dem lai hiéu qua
cao trong nhiém vu giang day va truyén dat
kién thirc cho nguoi hoc [3-5]. C6 thé ké ra mot
s6 phuong phéap day hoc tich cuc nhu phuong
phap “déng ndo - brainstorming”, phuong phap
“so 0 tu duy”, phuong phap “chia sé nhom d6i”,
phuong phap “cac manh ghép” va dac biét la
phuong phap day hoc theo mo6 hinh STEM [5, 6].
Hau hét cac phuong phap néu trén déu co muc
dich trang bi cho nguoi hoc nhiing ki ning can
thiét dé ho dat dugc hiéu qua cao trong viéc linh
hoi tri thire khoa hoc; tr¢ thanh nhimg cong dén
nang dong, nhing nguoi khong chi co kién thirc
ma con thé hién nang lyc xa hoi va cam xuc dé
diéu hudéng cudc sdng va méi truong lam viée
trong tuong lai [6, 7].
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STEM la phuong phép dugc hinh thanh va
phat trién boi quy khoa hoc 'My nam 2001 [7, 8].
Thuat ngit STEM duge viét tat boi cac cum tir
Science (khoa hoc), Technology (cong nghé),
Engineering (ky thudt) va Mathematics (toan
hoc). Giao duc STEM da va dang dugc trién
khai tai cac nuéc Au - My, trong d6 khoa hoc,
cong nghé, k¥ thudt va toan hoc dugc tich hop
vao hoat dong giang day theo nguyén tic giang
day thong qua thyc hanh, dya trén nhitng thi
nghiém thiét thyc va sinh dong qua do nguoi
hoc co thé lién két va ing dung ngay trong thuc
tién doi song thuong ngay [8, 9].

Bai viét nay trinh bay viéc thiét ké mot bai
hoc thi nghiém theo mé hinh STEM trong thoi
gian 3 gid danh cho sinh vién nim nhéat nganh

s pham hoa. Chu dé cua bai hoc 1a ché tao pin
dién hoa don gian, trong d6 phuong phap
STEM dugc sir dung trong viéc thiét ké va to
chure cac hoat dong day va hoc.

2. Vit liéu, thiét bj cAn chuén bj

Lép hoc thyc hanh g6m 15 sinh vién dugc
phén chia lam ba nhom. Mobi nhém dugc cung
cip cac nguyén vat liéu chinh gom: Pin tiéu
thuong mai loai AA, bong dén nho, von ké, day
dién, cac miéng kim loai Zn, Mg va Cu, cac
dung dich rnu01 Zn(NOs)2, Mg(NOs). va
CuSOs, cac cau mudi, may tinh két ndi internet
(Hinh 1).

Hinh 1. M6t s6 nguyén vat liéu, thiét bi can chuan bi cho bai hoc.

3. Ké hoach bai hoc

Chu dé ché tao pin dién héa don gian trong
phong thi nghiém dugc thiét ké cho sinh vién
nim nhit nganh hoa trong thoi gian 3 gio.
Phuong phap STEM duogc ap dung trong cac
hoat dong day hoc, thoi gian cho mdi hoat dong
duogc phan chia nhu trinh bay trong Bang 1. Céc
thanh phan trong mé hinh STEM cua bai hoc
duoc dién giai nhu sau:

S (science) lién quan t6i cac kién thic vé
dién hoa, cu thé 1 phan tmg oxi hoa-khir va sy

chuyén dién tich. Mot sd kién thire lién quan toi
vat 1y ciing dugce dé cap nhu dién ap, dong va
nang luong dién. T (technology) chinh la viéc
st dung von ké, may tinh, bong dén dién va
mang internet. E (engineering) 1a viéc s dung
pin dién thuong mai va su thiét ké mot pin dién
hoat dong dugc. M (mathematics) bao gom viée
sir dung phuong trinh Nernst dé tinh toan stc
dién dong cua pin dién ma nguoi hoc ché tao,
tinh toan sé dién cuc can thiét dé ldp ghép thanh
pin véi dién ap mong mudn.
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Bang 1. Phan bé cac hoat dong hoc tap trong 3 gioy

Thoi
STT | Tén hoat dong gian
(phut)
1 Trao d6i kién thirc v& pin dién 30
héa
2 Str dung pin thwong mai dé nbi 20
mach thip sang bong dén
3 Dbién hoa hoc trong pin 30

4 Thiét ké mach va thap sang bong | 30
dén bang pin vira ché tao

5 Céc nhom thi dua ché tao pin dé 30
tao ra anh sang tot nhat

6 Trao d6i va két luan 30

7 Tu danh gia ctia ngudi hoc 10

3.1. Hoat déng 1 - Trao doi kién thirc vé pin
dién hoa

M&i nhém sinh vién dugc yéu cau ciu cung
cép thong tin vé pin dién hoa. Cac nhom s& sir
dung cic k¥ niang tim kiém cac dir liéu trén
internet, thong qua cac tai liéu hoc tép ciing nhu
von kién thirc da c6 dé tap hop lai cac thong tin
vé cach thirc ché tao pin dién hoa; sy phét trién
va su khac biét gitta cac loai pin dién hoa; tam
quan trong cta pin dién hoa trong cudc sdng
hang ngay. Sinh vién thdo luan gitta cac thanh
vién trong nhom. Sau d6, giang vién s& yéu cau
mot s6 hodc tit ca cac nhom chia sé véi phé”m
con lai cta 16p hoc.

Vao cudi hoat dong nay, sinh vién nam
duoc cac thong tin co ban vé pin dién hoa, hiéu
biét vé mot sb loai pin c6 sin trén thi truong.
Sinh vién s& hinh dung ra rang céc loai pin khac
nhau dugc cung cip ning luong bdi cac phan
ung hoa hoc khac nhau, tao ra cac gia tri dién
ap khac nhau.

3.2. Hoat dong 2 - Su dung pin thuong mai aé

noi mach thap sang béng den

Pin thuwong mai loai AA va bong dén nho
dugce cung cip cho mdi nhom. Sinh vién can
phai cung cp ning lugng tir pin dé thap sang
bong dén. Giang vién yéu ciu cac nhom trao
d6i, thao luan vé cac yéu cau dé cung cip ning

luong cho bong dén, qua d6 ngudi hoc biét
duoc cac khai niém vé dién ap va dong dién,
biét dugc cach thiét ké mot so 6 mach don
gian dé két ndi pin voi bong dén nhu mo ta
trong Hinh 2.

Hinh 2. Thip sang bong dén bang pin
thuong mai AA.

Trong hoat dong nay, sinh vién s€ c6 duogc
kinh nghiém vé cach két n6i day dan véi pin va
bong dén. Thong qua viéc hudng dan va hoéi
dap ctia nguoi day, sinh vién s€ xac dinh dugc
cuc duong/cuc am cua bong dén, doc duge cac
thong s6 k§ thuat trén pin va bong dén, hiéu
dugc bong dén can mot s6 luong pin nhat dinh
v6i dién ap tbi thiéu dé hoat dong.

3.3. Hoat dong 3 - Dién hoa hoc trong pin

Trong hoat dong nay, cac sinh vién hoc cac
khai niém vé dién hoa hoc bao gSm khai niém
vé phéan tng oxi hoa khir, nhiét dong hoc trong
pin, dién cuc va phan loai cyc am va cuc
duong. Sau d6, mdi nhém s& xay dung hai pin
dién va sir dung mot von ké dé do gia tri cua
suét dién dong (Epin) nhu trong Hinh 3.

Pin dién thir nhat duogc thiét 1ap bang cach
st dung Zn/Zn?* 1am cyc 4m va Cu/Cu?* lam
cuc duong. Pin tht hai sit dung Mg/Mg?* lam
cuc 4m va Cu/Cu?" lam cyc dwong. Mdi nhoém
duoc yéu cAu ghi lai cac gia tri Epin ciia ca hai
pin dién trén. Nguoi huéng dan s& bit dau mot
cudc thao ludn vé 1y do tai sao cac dién ap thu
duogc 1a khac nhau. Cac sinh vién dugc hudng
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din dé so sanh céc gia tri thuc nghiém vdi céc
gié tri 1y thuyét.

Thé dién cuc duoc tinh dya theo phuong
trinh Nernst (pt 1). Tur d0, gia tri 1y thuyét Epin
1a hiéu giira thé dién cuc duong va thé dién cuc
am (pt 2). Cac gié tri thé khir chuan Eo dugc cac
nhom tra cru va ghi nhd.
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Hinh 3. So d6 pin dién don gian (ngudn internet).

Copper Sulfate
Solution

3.4. Hoat dong 4 - Thiét ké mach va thdp sing
bong den bang pin vira ché tao

Sau cac hoat dong 2 va 3, cac sinh vién s&
két hop thong tin va 1én ké hoach ché tao pin tir
mot té bao dién duoc chon tir hoat dong 3 dé
cung cip ning lugng cho bong dén. Sir dung
céc gia tri ctia Epin va yéu cau tdi thiéu ctia dién
ap dé thip sang bong dén, sinh vién s& thé hién
k¥ thuat ciia minh trong viéc ché tao cac hé pin
don gian. M&i nhom dugc yéu cau chia sé cong
vi€c va y tuong cia ho voi cac thanh vién con
lai trong 16p. Nguoi huéng dan c6 thé thiét 1ap
mot cude thi va trao phan thudng cho nhom dau
tién co thé cung cdp ning luong cho bong dén
sang bang viéc sir dung pin dién vira ché tao dé
thiic day khong khi hao himg cho 16p hoc.

3.5. Hoat dong 5 - Cac nhom thi dua ché tao
pin dé tao ra anh sang tot nhat

Nhu vdy, cic sinh vién co thé cung cép
nang luwong cho mot bong dén st dung pin
thuong mai va cac pin dién don gian, giang vién
s€ yéu cac nhom so sanh do sang cuia anh sang
tr ca hai hé thdng pin. Giang vién dat cau hoi
va yéu cau cac nhom thao luan vé ly do tai sao
d6 sang khac nhau va diéu gi c6 thé la nguyén
nhan. Giang vién dan dat dé cac sinh vién hiéu
duoc cac khai niém vé ning luong dién (P),
dong dién (I) va dién ap (V) cling nhu phuong
trinh lién hé gitra chiing (pt 3).

IV (3

Do sang cua bong dén phu thudc truc tiép
boi ddu vao ngudn dién. Sinh vién c6 thé cb
gang ting niang luong dién bang cach ting dién
ap hodc dong dién ap trong mach. Kich thude
clia cac tdm kim loai, nong d6 chat dién giai,
loai dién cuc va sb lugng pin dién 13 nhimg chi
d¢ thao luan.

Trong hoat dong cudi cing, cac sinh vién
duoc dua ra mot thir thach dé ché tao pin tr cac
té bao dién va cung cip ning luong cho mot
bong dén dé cung cdp anh sang manh nhat. Ho
s& thé hién su sang tao cua minh trong viéc cai
thién ciing nhu thiét ké cac hé pin dé c6 duge
anh t6t nhat. Tt ca cac nhom sé trinh bay cong
vi€c cia minh trude 16p va xac dinh dugc nhém
nao c¢é anh sang manh nhat.

3.6. Hoat dong 6 - Trao doi va két ludn

Khi két thuc budi thi nghlem giang vién
thao luan va tong két giup sinh vién nim duoc
cac kién thirc khoa hoc quan trong lién quan t6i
pin dién. Tuy vao tinh hinh thyc té ciia bai hoc
cling nhu quan sét cac két qua thyc nghiém ma
cac sinh vién da thyc hién, giang vién dua ra
cac nhan xét, danh gia trén co sé ctia moé hinh
day hoc STEM.

3.7. Hoat dong 7 - Sinh vién tw danh gia

Khi tit ca cac hoat dong dd dugc hoan
thanh, cac sinh vién dugc yéu cau tu danh gia
dua trén sy hai long ctia ho. Sinh vién tra 161 cac
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cau hoi voi hé thong diém duge phan loai theo cac
mirc tir 1-2 (khdng hai long); 2-4 (hai long it);
4-6 (chdp nhan duoc); 6-8 (hai long); 8-10 (rat hai
1ong) (Bang 2). Tur két qua khao sat ¢ thé két
luan vé sy hai long cua sinh vién véi cac hoat
dong day hoc dua trén mo hinh STEM.

Bang 2. Céc cau hoi ty danh gia
sau khi két thic bai hoc

Piém
STT | Tén cau hoéi danh
gia

Bai hoc giup sinh vién/hoc sinh
hiéu cac kién thirc vé dién hoa hoc,

! vat 1y, k¥ ning tinh toan-thiét ké
lién quan tdi pin

2 Bai hoc gitip sinh vién/hoc sinh cai
thién k¥ nang lam viéc nhom

3 Bai hoc giup sinh vién/hgc sinh
trong viéc suy nghi sang tao

4 Bai hoc gitp sinh vién/hoc sinh k¥

nang thyc hanh, thuc tién

Sinh vién/hoc sinh mong mudn hoc
5 tap cac chu dé khac vai cach thuc
nhu dién ra trong bai hoc nay

6 Diém tong

4. Tong két bai hoc

Két thuc bai thuc hanh ché tao pin dién hoa
theo md hinh STEM, giang vién di tong két lai
cac hoat dong hoc tdp cda sinh vién ndm nhét
nganh hoa theo mdi nhém. Cac sinh vién di thé
hién kha tot cac hiéu biét v& mit kién thuc; cac
k¥ nang nhu thu thap thong tin, tinh toan, thiét
ké, thuc hanh; k§ nang thuyét trinh va lam viéc
nhom thdng qua cac hoat dong hoc tip theo md
hinh STEM. Tuy vay, qua quan sat cia giang
vién thi mot sd it sinh vién con chua quen va
thiéu ty tin v6i viéc lam viéc nhom, ngai dua ra
cac ¥ kién dong gop vé kién thirc cling nhu
trong thiét ké thyc hanh. Diéu nay cé thé do
thoi quen trong cac hoat dong giang day - hoc
tap truyén théng, & d6 cac ky ning thé hién sy
tich cuc, sang tao ctia nguoi hoc chua dugc
phét huy.

Théng qua bang hdi (Bang 2), sinh vién da
tu danh gia bai hoc theo sy hai long ¢ tung tiéu
chi kh&c nhau. Viéc danh gia dugc thuc hién
bang cach sinh vién cho diém theo quan diém
céc nhan ma khong c6 bét ctr ap luc nao vi cac
sinh vién khong phai ky tén vao cac phiéu tra
10i. Qua tong két, cac sinh vién da danh gid bai
hoc & murc rat hai long voi diém trung binh la
8.9 d trong do6 c6 12 sinh vién danh gid véi
diém tong trong mic 8-10 (muc rat hai long),
3 sinh vién con lai v&i mirc 6-8 (muc hai long).

Nhu vay, céc sinh vién hai long véi céac
hoat dong dya trén STEM. Thong qua cac hoat
dong hoc tép, sinh vién khong nhiing ndm duoc
céc kién thirc khoa hoc ma con rén luyén duogc
céc k¥ niang can thiét. Két qua ty danh gia cho
thdy sy don nhan tich cyc ciia sinh vién khi hoc
tap theo gido duc STEM.

5. Két luan

Bai viét trinh bay mot ké hoach hoc tap theo
mé hinh STEM trong linh vuc dién héa hoc vai
chu dé ché tao pin dién don gian trong phong
thi nghiém. Duéi sy huéng dan cla gidng vién,
sinh vién nim nhat nganh hoa tiép thu cac kién
thirc khoa hoc, rén luyén cac k¥ nang thong qua
cac hoat dong hoc tap. Sau 3 gio hoc tap, sinh
vién thé hién cac ky ning nhu diéu tra thong
tin, hgp tac trong cac nhom, thuc hanh-thuc tién
va k¥ nang thuyét trinh. Két qua chung 1a sinh
vién c6 thé tao ra cac hé pin dién dé thép sang
bong dén ciing nhu hinh thanh mét s6 y tudng
vé cach cai thién chung. Két qua tu danh gla
theo bang hoi cho thy sy hai long cta sinh vién
khi hoc tip theo gido duc STEM. Thiét ké bai
hoc v6i cac hoat dong theo md hinh STEM gitip
sinh vién khoéng chi hiéu duoc cac khai niém,
kién thirc khoa hoc lién quan t6i chu dé bai hoc
nhu phan ng oxi hoa khu, dién cuc, thé dién
cuc, suat dién dong, dong dién, dién 4p ma con
gitp ho cai thién cac ky ning can thiét.
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