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THIET KE, CHE TAO “MAY NHIET DIEN MINI” HO TRQ HOAT PONG DAY
THEO PINH HUONG STEM O TRUONG PHO THONG

Thai Quéc Bao', Nguyén Miu Pirc
Truong Pai hoc Sw pham - DH Thai Nguyén

TOM TAT

Trong giai doan nay, STEM (viét tit ciia cac tir Science (khoa hoc), Technology (cong ngh¢),
Engineering (k¥ thuat) va Math (toan hoc)) dang duoc ca xa hdi quan tam, dac biét 1a trong gido
duc. Giang day STEM da chinh thirc duoc dua vao bat ddu tir nam hoc 2019-2020, song cac
phuong tién hd trg chua duge trang bi mot cach ddy di nén qua trinh giang day theo dinh hudng
STEM gip khong it kho khan. Trong cong trinh ndy, nhom tac gia nghién ctru, ché tao mo hinh
“may nhiét dién mini” tir nhitng vat liéu d& kiém, than thién v6i méi truong nham hd trg hoat dong
day hoc theo dinh huéng STEM ¢ truong phd thong. Str dung phuong phap nghién ciru li luan day
hoc vat 1y, day hoc STEM, phuong phap diéu tra thyuc tién, phbi hop v6i phuong phap thuc
nghiém, nhom tac gia da ché tao thanh cong md hinh “May nhiét dién mini” va dua ra dinh hudng
str dung mo hinh may phat dién trong t6 chirc hoat dong trai nghiém, trong day hoc du 4n, ciing
nhu trong day hoc STEM ¢ truong phé théng. Nghién ctru nay giup chung ta thdy rang chung ta c6
thé tu ché tao cac phuong tién day hoc tir nhing vt li¢u dé kiém dé tién hanh giang day theo dinh
hudéng STEM, bai béo sé 1a tai liéu tham khao bo ich vé gido duc STEM.
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DESIGN AND MANUFACTURE "MINI THERMAL POWER PLANT"
SUPPORT ACTIVITIES UNDER STEM ORIENTATIONS IN SCHOOLS
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ABSTRACT

In this period, STEM (Abbreviation of abbreviations of words Science, Technology, Engineering
and Math) is being concerned by the whole society, especially in education. STEM teaching has been
officially started in the 2019-2020 school year, but the support facilities have not been fully
equipped, so the STEM-oriented teaching process has faced many difficulties. In this project, we
research, manufacture a model of "mini-thermoelectric machine” from materials that are easy to find
and environmentally friendly to support STEM-oriented teaching activities in high schools. Using the
theoretical research method of teaching physics, teaching STEM, practical investigation method, in
collaboration with experimental methods, we have successfully created a model of "Mini-Thermal
Electric Machine" and launched orientation of using the generator model in organizing experience
activities, in project teaching, as well as in teaching STEM in high schools. This research helps us to
see that we can make teaching aids from easily accessible materials to conduct STEM-oriented
teaching, which will be a useful reference for STEM education.
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1. Mé diu

STEM 1a viét tit cua cac tir Science (khoa
hoc), Technology (cong ngh¢), Engineering
(ky thuat) va Math (toan hoc). Gido duc
STEM vé ban chat dugc hiéu 1a trang bi cho
ngudi hoc nhitng kién thic va k¥ ning can
thiét lién quan dén céac linh vuc khoa hoc,
cong nghé, ky thut va toan hoc. Céac kién
thirc va k¥ nang nay (goi 1a k¥ nang STEM)
phai duoc tich hop, 16ng ghép va bo tro cho
nhau gitp hoc sinh khong chi hiéu biét vé
nguyén 1y ma con co thé ap dung dé thuc
hanh va tao ra dwgc nhitng san pham trong
cudc séng hang ngay [1], [2].

Cac phuong phap day hoc hién dai, day hoc
tim toi khadm phé, day hoc du an, day hoc theo
tram/goc, day hoc trdi nghiém, day hoc
STEM déu c¢6 dinh huéng liy hoc sinh lam
trung tdm dang rit duoc quan tim ap dung
trong d6i mai gido duc. Tuy nhién, diém mau
chét dé dat dwoc thanh cong cua cac phuong
phap nay déu 1a khoi tao duoc himg thi cia
nguoi hoc, giup nguoi hoc phat huy dugce tinh
tu giac, chu dong chiém linh kién thuc. Cong
cu dé thyuc hién diéu do 1a cac thi nghiém, cac
hién twong hay cac van dé thuc tién [3], [4].
Vi vdy, viéc phat trién cac bo thi nghiém vira
¢6 thé phuc vu day hoc cac kién thirc vat 1y,
vira ¢6 tinh ing dung la v6 cung quan trong,
1a mot trong nhimg diéu kién tién quyét cho
su thanh cong cia cac phuong phap day hoc
tich cuc. Chinh vi vdy nhom tac gia nghién
ctru, ché tao céc loai may phat dién st dung
trong day hoc vat 1y ¢ trudng phd thong bang
phuong phap day hoc hién dai theo dinh
huéng STEM.

Tai Viét Nam, giao duc STEM khong chi
dugc nghién ctu va phét trién trong cac
truong dai hoc ma di dwoc phét trién ¢ cac
truong trung hoc [1], STEM da dugc nghién
ctu tai Khoa Vit ly, Truong Pai hoc Su
pham Thai Nguyén. Truéc hét, gido duc
STEM dugc phét trién dé day sinh vién cach
ap dung day STEM ¢ truong trung hoc [5].
Céc bai hoc vat ly s& tha vi, hap dan va gilp
hoc sinh hiéu o hon néu viéc day hoc dugc
lién két vai trc quan hoa va hoc tap tich cuc.
Céc ky ning va kién thic trong cac linh vyc
khoa hoc, cbng nghé, ky thuat va toan hoc

(duoc goi la ki nang STEM) phai duoc tich
hop, b sung cho nhau dé gilp hoc sinh
khéng chi hiéu cac nguyep tic ma con cé ghe
ap dung chling vao thuc te va tao ra san pham
hang ngay trong doi song. So vai khoa hoc tu
nhién, vat Iy 1a mén hoc lién quan mat thiét
den c&c noi dung todn hoc, cong nghé¢, ky
thuat va khoa hoc, vi vay gido quc STEM
trong giang day Vat ly c6 mot dieu kién rat
thuan loi. Giao dyc STEM nham phét trién
cac nang lyc cu thé cua tirng mén hoc cho hoc
sinh [1] nhu:

- Tu duy phan bién va k¥ nang giai quyét van dé
- Ky ning trao ddi va cong tac

- Tinh séng tao va k¥ nang phat kién

- Vian hoa cong nghé va théng tin truyén théng

- K¥ nang lam viéc theo dy én

- K¥ niang thuyét trinh

Trong cong trinh nay, nhom tac gia nghién
ctru va ché tao cac mo hinh may phat dién
dugc st dung trong giang day Vat ly & cac
truong trung hoc sur dung cac phuong phap
giang day theo dinh hudng gido duc STEM.

2. Muc tiéu, phwong phap nghién ciru

2.1. Muc tiéu nghién ciru

- ~Ché tao dugc may nhiét dién mini truc quan,
de st dung.

- Dé xuit mot sé goi ¥ xdy dung tién trinh day
hoc theo phuong phap day hoc hién dai: Day
hoc trai nghiém, day hoc STEM dua trén cau
tao, nguyén li hoat ddng ctia may nhiét dién.
2.2. Phwong phdp nghién ciru

Trong cong trinh nay, nhom tac gia da su
dung mot s0 phuong phap sau:

-> Nghién ctru li thuyét

- Nghién cuu li luan day hoc Vat li

- Nghién ctru li thuyét vé day hoc STEM

- Nghién ctru i thuyét vé cu tao va nguyén
tac hoat dong ctia may phat dién

-> Nghién ctru thyc tién

- Nhom tac gia tim hleu qua trinh day hoc vé
may phét dién & mot s truong trung hoc phd
thong trén dia ban tinh Thai Nguyén, tir do
lya chon nghién ciru th~iét ké, ché tao m6 hinh
may nhiét di€n mini ho tro qua trinh day hoc
theo dinh huéng STEM ¢ truong THPT.
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Két qué diéu tra 25 gido vién tai cac truong THPT trén dia ban tinh Thai Nguyén gém: THPT Théi
Nguyén (02), THPT Gang Thép (02); THPT Pai Tur (03); THPT Chu Van An (02); THPT Luong
Ngoc Quyén (02); THPT Khanh Hoa (03); THPT Duong Ty Minh (03); THPT V5 Nhai (02);
THPT Dong Hy (02); THPT Séng Cong (02); THPT Ngo Quyén (02) duge md ta theo bang 1.
Bang 1. Két qua diéu tra cdc thay c6 gido THPT vé sir dung mé hinh trong day hoc
‘ Noi dung “ q SO lwgng Ty 1
Khi giang day ndi dung vé may phat dién trong chuong trinh pho thong, dé tang tinh truc quan vé may

phat dién, Thay (C6) da sir dung:

- Video 25 100%
- Cac hinh anh minh hoa 25 100%
- M6 hinh may phat dién mini 5 20%
Mo hinh méay phat dién mini ma thay c6 sir dung 1a mo hinh vé:
- May dién gio 3 12%
- May thuy dién 5 20%
- May nhiét dién 0 0%
- May co dién 5 20%
Khi giang day kicn thirc ve nang lugng va qua trinh bién doi nang lugng, céc thay c6 da:
- Phén tich v€ nang luong va qua trinh bién déi nang luong, lay vi du cu thé. 3 12%
- Yéu céu hoc sinh néu cac dang nang luong, lay vi du vé su bién ddi cac dang ning

20 80%
luong trong thuyc té
- Yéu ciu hoc sinh néu cac dang nang luong, 1iy vi du vé su bién doi cic dang ning
luong trong thuc té. Sir dung cac md hinh may phat dién mini dé ting tinh truc quan 2 8%

cho hoc sinh vé qua trinh bién d6i nang lugng.

- Nghién ctru cac loai vat liéu trong thuc té
khi ché tao cac md hinh may nhiét dién dé
dap mg cac yéu cau: d& ché tao, vat heu dé
kiém, gia thanh phu hop, hoat dong tét, dé
quan séat...

- Sau khi ché tao thanh cong nhom tac gia sir
dung mot s6 hoat dong cu thé: Hoat dong trai
nghiém cia cac em hoc sinh tai Khoa Vit ly
— Truong Pai hoc Su pham Thai Nguyén,
hoat dong trai nghiém STEM tai Truong Pai
hoc Su pham Thai Nguyén cho thiy dat dugc
hiéu qua day hoc tdt va nhan duge nhiing
phan hdi tich cyc tir phia nguoi hoc, nhiing
Nnguoi tham gia.

3. Ché tao mé hinh may nhiét dién mini

3.1. Phén tich cic mé hinh vé dpng co nhigt
di co

Trong thuc té d3 c6 mot s6 md hinh may nhiét
dién dugc ché tao va da dugc st dung trong
mot s6 hoat dong. Cac mo hinh do c¢6 nhiing
han ché gi?

- Md hinh may nhiét dién ctia Khoa Vit ly —
Truong Pai hoc Su pham 1 Ha N6i 1a mét mo
hinh dep, truc quan, van hanh tbt song kho
ché tao, gia thanh cao, khé c6 thé ap dung phd
bién trong day hoc.

- Mo hinh may nhiét diép trén kénh Youtube:
12‘1’ mé‘hinh }(héng thuc t€ vi lgqng nhiét cung
cap bang nén kl}éng du 16n d€ lam sang bong
den led (kho ché tao thanh cong).

3.2. Uu diém ciua mé hinh mdy nhiét dién
mini tw ché

- Truc quan, van hanh tdt, gia thanh thép.

- St dung nang luong tr ga nén tao ra dong
dién kha 16n, hién tugng quan sat ro.

- D2 ché tao

3.3. Ché tao mé hinh mdy nhigt dién mini

a. C4u tao (hinh 1)

- BO phan cung cip nhiét (ga + dng dong chia
lwra) (1)

- Binh kin dung nudc (binh kin c6 2 khoa) (2)
- Chéan dé (3)

- Canh quat (4)

- bong co (5)

- Hé théng mach ngoai chiéu sang (Led) (6)

b. Céch 1ap dat va van hanh

+ Cach lap dat

- Lép hé théng cung cap nhiét 1én dé, c6 dinh
bang dinh vit;
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- Lip 04 dinh vit tao thanh gia dit binh
dung nudc;

- C6 dinh binh dyung nudc trén gia;

- Lip canh quat vao truc dong co;

- N&i dong co voi hé théng chiéu sang tao
thanh mach kin.

Hinh 1. M6 hinh may nhiét dién mini

+ Céach van hanh

Bat hé thong d6t chay nhién liéu (ga) va cung
cap nhiét cho nudce, sau mot thoi gian nudc sé
chuyén hoa thanh dang hoi sau d6 lam quay
canh quat kéo theo roto cta dong co quay,
sinh ra dién dya trén nguyén li ctia hién tugng
cam ung dién tur.

c¢. Nguyén li hoat dong

May phat dién chay bang hoi nu6c hoat dong
theo nguyén tdc nang luong nhiét nung nong
nudce bién nudc thanh hoi nudc, hoi nudc cod
nang luong co nang chuyén hoa thanh dién
nang. Nang lugng nhiét s€ lam nudc nong Ién
va boc hoi, hoi nudc s€ lam quay canh quat,
kéo theo roto cia dong co quay trong tir
truong, xudt hién dong dién cam Ung (dugc
giai thich dua trén nguyén ly hién tugng cam
ung dién tir) 1ay ra mach ngoai dé stir dung.

4. Pinh huéng to chirc hoat dong day hoc
4.1. Té chirc hoat dpng trii nghiém

Viéc st dung cac m6 hinh may phat dién da ché
tao trong to chitc day hoc mét s6 ndi dung kién
thue vat Iy pho thong theo doi méi chuong trinh
gido duc pho thong theo dinh hudng trai nghiém
c6 thé tién hanh dudi dang thi nghiém tao tinh

huéng hoac str dung nhu mot thiét bi tng dung
kém theo nguyén li cAu tao ciing nhur nguyén li
hoat dong s€ tao dugc hung thu, kich thich va
tao diéu kién thuan loi cho hoc sinh tim toi
kham pha céc tri thirc moi.

Hinh 2 va hinh 3 1a mét s6 hinh anh cta cac budi
trai nghiém vé mé hinh méy nhiét dién mini.

Hinh 3. Trai nghiém May nhiét dién mini
4.2. Swr dung trong to chive day hoc dw dn

Day hoc vé ung dung ky thuat Vat li khong
chi mang dén cho nguoi hoc kién thirc vé cac
thlet bi va g dung cua cac thiét bi trong doi
sdng ma con cung cap cac kién thirc vé& qua
trinh phat trién cua thiét bi, tic dong cua quéa
trinh phat trién do dén doi séng x4 hoi, dén
kinh té, dén su phat trién cua khoa hoc cong
ngh¢... Trong qué trinh day hoc Vat i &
truong phd thong gido vién c6 thé to chic day
hoc du an:

* Dy 4n 1: Qué trinh bién dbi ning luong
thanh dién nang trong doi sdng.

* Dy 4n 2: San xuét dién va vai trd clia dién
trong doi séng
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Viéc t chirc cac du an nay giao vién s€ tao
moi truong thuan loi dé hoc sinh chu dong,
sang tao, phat trién cac k¥ nang, nang luc dap
tmg xu huéng d6i méi cua gido duc phd
thong hién nay.

4.3. Dinh hwong sir dung trong day hoc
STEM [6]

Qua trinh giang day theo dinh huéng STEM
duoc trién khai theo cac giai doan sau (Hinh 5):
Giai doan 1: Dit van dé

Trong budc ny gido vién dwa ra mot van dé
thyc té trong cudc séng va yéu cau hoc sinh
giai quyét van dé thyc tién do.

Vin dé thuc tién: GV c6 thé t6 chirc cho Hoc
sinh trai nghiém nha may nhiét dién Cao
Ngan - Thai Nguyén (Hinh 4).

Hinh 4. Nha may nhiét dién Cao Ngan - Thai Nguyén

Céu héi dit ra: Qua tim hiéu vé& cdu tao,
nguyén ly hoat dong cliia nha may nhi¢t dién
Cao Ngan, em hay thiét ké, ché tao mo hinh
may nhiét dién mini v6i cac vat liéu d& kiém,
tryc quan, c6 thé san xuét dién ning tir ning
luong nhiét?

Giai_doan 2: P& xudt cic phuong an giai
quyét vin dé

Hoc sinh chi dong tu lam viéc dé suy nghi,
thiét ké phuong an cua ban than. Gido vién co
thé dong vai tro chuyén gia hd tro cac em hoc
sinh, tu vin cho cic em biét chon phuong 4n
dé giai quyét van dé dit ra.

Giai doan 3: Thao luan tim ra phuong an
chung ctia nhém

Trong giai doan nay cac thanh vién trong
nhom trao do6i thao ludn cac y tudng, phan
tich vu diém, han ché, tinh kha thi cta ting
phuong an va chon mgt phuong an cudi cung
cua nhom.

Giai doan 4: Chon vat liéu, thiét ké mo hinh
san pham 1én giay A,

Gi4o vién nén huéng din hoc sinh biét phan
chia nhiém vu cu thé dé vira thiét ké mo hinh
san pham va lyga chon céac dung cu, vat li¢u dé
tién hanh ché tao san pham.

Giai doan 5: Tién hanh ché tao san phim
Giai doan nay hoc sinh tu ché tao san phém
dé giai quyéet van dé dat ra. Gido vién nén
dinh hudng hoc sinh phéan chia nhiém vu ché
tao san pham theo tung khoi, tuing phan dé
cac thanh vién trong nhém cung tham gia vao
cong viéc ché tao va gia cong ra san pham.
Gido vién gidm sat qua trinh hoat dong cheé
tao san pham cua hoc sinh d¢ dam bao an toan
va ho trg cac em néu hoc sinh can trao doi.
Giai doan 6: Thuyét trinh va van hanh san pham
Hoc sinh cha dong ctr dai dién 1én thuyét
trinh vé san pham ctia nhom minh, tra 161 cac
cau hoi ma cac em hoc sinh trong 16p dat ra.
Tién hanh tht van hanh san pham tur d6 rit ra
cac van d¢ ton tai va phuong an khac phuc.
Giai doan 7: Panh gia

Trong giai doan ndy gido vién la nguoi chu
dong nhan xét danh gid, c6 2 ndi dung gido
vién can quan tdm dé danh gia: Panh gia vé
qua trinh hoat dong nhom va danh gia san
pham cua cac nhom.

+ Panh gia qua trinh hoat dong nhom: Gido
vién can ghi lai chi tiét phan hoat dong cua
cac nhom dé c6 nhan xét chuan xac.

+ Panh gia san pham cta cac nhom: Gido vién
can quan tam dén cic ndi dung cu thé nhu:
Muc d¢ giai quyét van de, tinh tham my, tinh
kinh t&, khoa hoc, tinh kha thi cua y tudng...
Luwu y: Tuy thudc vao khoang thoi gian cua
hoat dong gido duc theo dinh huéng STEM
ma gido vién co thé trién khai theo céac giai
doan khac nhau sao cho phu hop nhat.
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Dit van dé (1)

A\ 4

Dé xuét cac phuong an
giai quyét van dé (2)

\ 4

Thao luan dé tim ra cac phuong an
chung ctia nhoém (3)

v
Thiét ké mo hinh san pham (4)

\ 4

Tién hanh ché tao san phiam (5)

v

Thuyét trinh va van hanh san pham (6)

\4
Danh gia, két luan (7)

Hinh 5. Cdc giai doan thiét ké hoat déng
giao duc STEM

5. Két luan

Trong cdng trinh ndy nhom tac gia da ché tao
duoc md hinh may nhiét di€n mini. M6 hinh
di kém theo so dd chu tao, nguyén li hoat
dong dam bao tinh chinh xac, truc quan, tinh
tham my, tinh kinh té va dé xuét duoc cic
phuong an sit dung cac mo hinh trong day
hoc Vat 1i ¢ trudng phd théng. Véi cac vat
lidu dé& kiém, than thién véi méi truong, nhom
tac gia da ché tao duoc md hinh may nhiét

dién mini dap tmg dwoc nhu ciu st dung
phuong tién trong day hoc theo dinh hudng
d6i mai cua gido duc pho thong. Viée sir dung
cac vat lieu ré, dé kiém dé ché tao cac thi
nghiém, cac phuong tién hd trg qué trinh day
hoc 1a kha thi va can thiét trong diéu kién cia
cac truong phd thong & Viét Nam hién nay.
Céc hoat dong trai nghiém, hoat dong day hoc
theo du an, hoat dong STEM khoéng nhitng
kich thich hing tht hoc tap, phat huy tinh tich
cuc, sang tao cua hoc sinh ma con tao diéu
kién dé hoc sinh phat trién cac nang luc dac
thu STEM.
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