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TOM TAT: Trong gido duc STEM, quy trinh 6E Ia su phat trién cla quy trinh 5E,
la su nhdn manh yéu t6 thiét ké kT thuat. Quy trinh nay da budc dau dugc ap
dung & Viét Nam vdéi nhiéu chu dé STEM. Pay la quy trinh ré rang, day du,
gitip viéc day hoc STEM dat hiéu qua cao. Bai viét van dung quy trinh 6E vao
day hoc “Quan hé vuéng goc trong khéng gian” cho hoc sinh Ip 11 qua viéc
tréi nghiém x&y dung “Mé hinh trai hé” nhdm tao cd héi cho hoc sinh dugc
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1. Dat van dé

Gi4o duc STEM la dinh huéng gido duc thuc dy 4
linh vuc: Khoa hoc, Cong nghé, Ki thuat, Toan hoc voi
muc tiéu nang cao hing thl hoc tap cac moén hoc thudc
cac linh vuc nay; van dung kién thuc lién mon dé giai
quyét cac van dé thuc tién; két ndi truong hoc va cong
déng; dinh hudéng hanh dong, trai nghiém trong hoc
tap; hinh thanh, phat trién nang lyc va pham chat nguoi
hoc; chuan bi ngudn nhan luc dap tmg nhu cu ngay
cang tang cla cic nganh nghé lién quan, nho d6 nang
cao strc canh tranh ctia nén kinh té.

Tiép can giao duc STEM, mon Toan can gitp hoc
sinh hinh thanh va phat trién “Ki nang Toan hoc”, duoc
hiéu 1a kha nang nhin nhan va nim bt dugc vai tro cia
Toan hoc trong moi khia canh ton tai trén thé gisi [1].
Hinh hoc khoéng gian c6 vai tro quan trong trong thuc
tién boi nhiéu hoat dong doi héi tri tudong twong trong
khong gian nhu ban v&, ché tao van hanh cong trinh,
may moéc hién dai, cong ngh¢ 2D, 3D... Nhung nhiing
kién thire can thiét vé khong gian khong phai bao gid
cling dugc xay dung mét cach hoan chinh chi thong qua
hoat dong thyc tién cua méi ngudi. Trong Chuong trinh
Toan hoc & cép trung hoc pho thong, chu dé “Quan hé
vudng goc trong khong gian” chiém vi tri quan trong
trong hé thong kién thic ciing nhu ki ning cia hoc
sinh. Noi dung ctia chu d& nay c6 tinh chat khai quat,
triru tugng cao nhung dong thoi cting phan anh cac moi
quan hé trong thuc té; ngoai cung cap kién thirc con tao
co hoi cho hoc sinh duogc trai nghi€ém va van dung Toan
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hoc vao thyc tién, tao 1ap su két ndi gilia cac y tuong
Toan hoc cling nhu véi mon hoc khac dac biét 1a cac
mén hoc thude linh vuec STEM. Do dé, cha dé nay co
nhiéu co hoi day hoc theo dinh hudng gido duc STEM.

Pi ¢6 mot sb nghién ctru van dung gido duc STEM
trong day hoc mon Toan & trudng phd thong nhu: Pham
Nguyén Hong Ngu, Trinh Thi Phuong Thao [2], [3].
Céc nghién ctru nay dé xuit mot s6 dinh hudng day hoc
STEM vao mén Toan, quy trinh t6 chirc day hoc chu dé
STEM trong mén Toan. Tuy nhién, chua c¢6 nghién ctru
cu thé vé van dung quy trinh 6E trong gido duc STEM
vao day hoc chi dé “Quan hé vudng goc trong khong
gian” cho hoc sinh 16p 11.

2. N6i dung nghién cuu

2.1. Khai niém gido duc STEM

Theo National Science Foundation (NSF) - Hoa Ki
[4]: “Gido duc STEM Ia mot hé théng giao duc tich
hop, trong d6 cac mon hoc Khoa hoc, Cong nghé, Ki
thuat va Toan hoc dugc giang day theo cach lién két va
tuong tac, giup hoc sinh hinh thanh kha ning giai quyét
van dé, sang tao va hop tac trong moi truong thyc t&”.
Véi cach hiéu nay, dinh nghia nhan manh tinh tich hop
clia gido duc STEM. Diéu nay gitip hoc sinh phat trién
mdt cai nhin toan dién vé nhiing lién hé giira cac linh
vuc nay trong thé gidi thuc.

Gido duc STEM trong Chuwong trinh Gido duc phd
thong 2018 duoc dinh nghia: “Giao duc STEM la mo
hinh gido duc dya trén cach tiép can lién mon, giup hoc



sinh ap dung kién thirc Khoa hoc, Cong nghé¢, Ki thuat
va Toan hoc vao giai quyét mot s6 van d¢ thyc tién
trong bdi canh cu thé” [5].

2.2. Vai tro, y nghia cta gido duc STEM

Viée dua gido duc STEM vao truong phd thong mang
lai nhidu ¥ nghia, phii hop voi dinh hudng d6i méi cua
Chuong trinh Giao duc phd thong 2018 [6], [7]. Cu thé
nhu sau: i

- Ddm bao gido duc toan dién: Thuc tién trién khai
day hoc cac mon hoc thuge linh vuec STEM & pho théng
cho thay sy khac biét vé vai tro, vi tri g1u:a cac mon hoc.
Mot trong nhiing giai phép la thic day gido duc STEM
trong nha truong pho thong.

- Nang cao hirng thu hoc tdp cdac mon hoc thugc linh
viee STEM: Cac hoat dong gido duc STEM hudng tGi
viéc van dung kién thirc lién mon dé giai quyét cac van
dé thuc tién. Hoc sinh duoc hoat dong, trai nghiém va
thdy duoc ¥ nghia cua tri thirc véi cude séng nho d6
s& nang cao hing thi hoc tap cua hoc sinh doi voi cac
mén hoc thude linh vuec STEM va xuat hién xu huéng
lya chon nghé nghlep phu hop.

- Hinh thanh va phat trién nang luc, pham chdt cho
hoc sinh: Khi trién khai cac bai day STEM, hoc sinh
duogc hop tac véi nhau, chi dong va tu luc thuc hién
cac nhiém vu hoc; dugc lam quen véi hoat dong co
tinh chit nghién ctru khoa hoc, ki thuat. Cac hoat dong
néu trén gop phan tich cyc vao hinh thanh va phat trién
pham chét, nang luc cho hoc sinh. D¢ la cac nang luc
chung cot 16i (tw chu va ty hoc, giao tiép va hop tac, giai
quyét vin dé va sang tao); cac ning luc dic thu nhu:
nang luc Toan hoc, nang lyc Khoa hoc, nang luc Cong
ngh¢ va nang luc Tin hoc.

- Két noi tru"ong hoc véi cong dong: Dé dam bao trién
khai hiéu qua glao duc STEM, co s¢ gido duc pho thong
can két ndi voi cac co so gido duc nghé nghiép, gido duc
dai hoc, co s nghlen clru, co ¢ san xuat tai dia phuong
nhim khai thac ngudn luc vé con ngu:orl co sO vat chat,
tai chinh dé trién khai hoat dong gido duc STEM.

- HLm’ng nghiép, phan luong V61 muc tiéu ban dau
cua gido duc STEM la phat trién nguon nhan lyc thudc
cac linh vuc nay nén viéc to chuc tot gido duc STEM &
truorng pho thong, hoc sinh s& dugc trai nghlem danh
gi4 duoc sy phu hop, ning khiéu, sé thich cta ban than
v6i nghé nghiép thude linh viuc STEM.

2.3. Quy trinh day hoc 6E trong giao suc STEM

Tién dé ctia quy trinh day hoc 6E 1a quy trinh day hoc
SE. Quy trinh 5E do Biological Sciences Curriculum
Study (BSCS) dua ra vao nam 1980 nham rén luyén cho
hoc sinh cac ki ning ciia thé ki XXI nhu kha ning thich
{mg voi moi truong, ki nang giao tiép xa hoi, ki nang giai
quyét vin d&, kha nang ty quan li, kha nang tu duy [8],
[9]. SE 1a viét tat ctia 5 chit E, d6 cling chinh 1a 5 giai
doan 4p dung vao thiét ké tién trinh day hoc, bao gom
Engage - Tao hung tht, Explore - Kham pha, Explain -
Giai thich, Enrich - Mo rong, Evaluate - Panh gia.
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Nam 2004, ITEEA’s STEM Center for Teaching and
Learning (STEM - CTL) dé chon quy trinh day hoc SE
cua BSCS. Nhiing tiéu chuan giang day trong chuong
trinh Engeneering by DeSIGN™ Model dugc phat trién
theo khung chuan BSCS. The Next Generation Science
Standards (NGSS) nhan manh vi¢c thuc hanh thiét ké
ki thudt (Science Engineering Practices) nhu mot ki
nang, mot bo phan khong thé thiéu trong gido duc khoa
hoc ddi véi moi hoc sinh. NGSS dat thiét ké ki thuat
ngang voi cac ndi dung hoc thuat cdc mon khoa hoc
dit ra trong Chuong trinh gido duc K-12 ctiia Mi. Diéu
nay tao co hdi cho céac chuong trinh, m6 hinh gido duc
phat trién, dat biét 1a STEM. Khi d9, tiéu chuan NGSS
da thuc day viéc tang cuong lam noi bat 1én thanh t6 T
va E trong STEM. STEM - CTL dé ra mo hinh chuan
cua BSCS dé dap img NGSS. Tuy nhién, dé ting cudng
thanh t6 S va T trong STEM, tr m6 hinh 5E, ho dua ra
mo hinh méi 6E thém mot yéu té E thir 6 1a Engineer
- ché tao. M6 hinh day hoc 6E boi DeSIGN™ lay hoc
sinh lam trung tdm nhan manh két hop gitra thiét ké va
kham pha. Mot s6 nghién ctru cung duoc thuc hién dé
phat trién viéc day hoc stt dung m6 hinh 6E [10].

Quy trinh 5E va 6E déu nhan manh viéc khuyén khich
hoc sinh tham gia tich cyc vao qua trinh hoc tap thong
qua hoat dong thuc hanh, kham pha va ap dung kién
thirc vao thyc té. Chung glup hoc sinh phat trién cac ki
ndng quan trong nhu giai quyet, van dé, tu duy sang tao
va lam viéc nhom. Picu nay rat quan trong trong giao
duc STEM. Burke trinh bay cac giai doan trong quy
trinh 6E nhu sau (xem Bang 1) [11].

2.4. Hoat dong cua gido vién va hoc sinh theo quy trinh 6E

trong day hoc mét chu dé

Can ctr vao céac bude trong quy trinh 6E, ta c6 thé dé
xuét hoat dong cua gido vién va hoc sinh khi day hoc
mot chii dé nhu sau (xem Bang 2).

2.5. Van dung quy trinh 6E trong day hoc “Quan hé vudng
goc trong khong gian” cho hoc sinh I6p 11
Trong thuc tién, c6 nhiéu mo hinh c6 thé van dung
duoc quy trinh 6E vdi céc kién thirc Toan thudc chu de
"Quan h¢ vuong goc trong khong gian" nhu mé hinh
trai he, nha ¢, 16p hoc... Trai hé 1a mot trong céac hoat
thuorng nién trong cac nha truong pho thong. Hoat dong
nay tao cho hoc sinh “san choi” bo ich sau gio hoc. Khi
tham gla nhirng hoat dong nay cac em dugc tang kha
ning giai quyét van dé, kham pha sang tao va ¢6 co hoi
hoc hai nhung diéu bo ich dong thoi phat trién ki nang
mém. Viéc gido vién 1dng ghép lam mo hinh trai vao
trong day hoc chu dé& ' Quan h¢ vudng goc trong khong
gian" glup hoc sinh ¢ nén tang kién thire t6t nhat, dong
thoi glup hoc sinh thay duoc nhimng kién thirc dugc hoc
¢6 mdi lién hé véi thuce té va hing tha hon véi viée hoc.
Do do, chung toi van dung quy trinh 6E trong day hoc
“Quan h¢ vudng goc trong khong gian” cho hoc sinh
16p 11 v6i dé xuat thiét ké mo hinh trai hé. Qua do, hoc
sinh ¢ thé 4 ap dung vao cac tinh hubng khac trong thuc
t€ cua cudc song.
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Bang 1: Cac giai doan trong quy trinh day hoc 6E

Giai doan Muc dich

ENGAGE Khai goi su quan tam cua hoc sinh vao bai hoc, két hop xem xét nhiing hiéu biét da cé cta hoc sinh d6i véi vén dé.

Tao hiing tha

EXPLORE Hoc sinh tim hiéu céc kién thdc can thiét lién quan dén van dé clia bai hoc. Hoc sinh thuc hién khdm pha bang nhiéu phudng

Kham pha thiic khac nhau.

EXPLAIN Hoc sinh giai thich va Iya chon nhding diéu da tim hiéu dé ho trg giai quyét van dé I6n. Day la giai doan hoc sinh bat dau trinh

Giai thich bay nhiing gi d4 tim hiéu dudc béng cach trao d6i véi nhau va trao doi véi gido vién.

ENGINEER Hoc sinh van dung kién thiic tim hiéu dudc dé dua ra céc giai phap. Hoc sinh trinh bay nhing giai phép sang tao thdng qua

Ché tao ban thiét ke, hé thong thong tin, mo hinh, cdc ngudn tai nguyén. Sau d6 hoc sinh co thé thuc hién ché tao van hanh thii nghiém
cho gidi phap ctia minh.

ENRICH Hoc sinh kham phé sau hon va dudc dan dat dén nhiing tinh huéng mdi va dng dung méi, hodc céi tién phudng an dé san

MG rong phdm t6t hon.

EVALUATE Hoc sinh va gido vién cung danh gid, nhin lai qua trinh hoc tap va lam viéc. Tuy dudc néu cudi cung nhung qua trinh danh gia

Danh gia la khong ngting, lién tuc xuyén sudt qua trinh thuc hién.

Bang 2: Cac hoat dong theo quy trinh 6E khi day hoc mét cha dé

Hoat ddng ctia giao vién

Hoat ddng ctia hoc sinh

1. ENGAGE - Gido vién phan tich ndi dung cla chudng trinh dé x4c dinh cac chd ¢é, nhu cdu - Hoc sinh nhdn manh vai trd cta phan
Tao hiingthd  hoc tap cta hoc sinh, ciing c6 thé [a 1 Ging dung trong cudc séng hang ngay, gdy  kién thic trong chu dé.
dong luc, hiing thi hoc sinh tim hiéu va thuc hién. - Hoc sinh dé xudt mot so ting dung cla
- Giao vién can Iya chon miic do day hoc chli dé phii hdp véi nang luc hoc sinh.  kién thiic trong chu dé vao dai song.
- Gido vién dét ra tinh hudng ¢ van dé 16i kéo hoc sinh tham gia.
2. EXPLORE - Gido vién x4c dinh rd tiing noi dung hoc tap dudc trién khai trong bai giang, dic - Hoc sinh xdc dinh van dé can thiét ké.
Kham pha biét véi céc hoat dong hoc tap theo dinh hudng gido duc STEM. - Hoc sinh tim hiéu nhiing kién thc lién
-Tudng ting v6i mbi van dé gido vién dat ra cac cau hoi dinh hudng lién quan. quan dén van dé giao vién dua ra.
3.EXPLAIN - Dua vao diéu kién t6 chiic hoat dong: khong gian (Ldp hoc, @ nha, phong thi - Hoc sinh giai thich nhiing nguyén Ii,
Giai thich nghiém, cd s6 san xudt...), thdi gian t6 chiic hoat dong, xac dinh phUdng phap va nguyén tic cua thiét ké.
ki thuat day hoc cha dao dé t6 chic hoat dong, day hoc gii quyét van dé, day - Hoc sinh dé xuét phudng an thuc hién.
hoc kham ph4, day hoc du an, day hoc hop téc..
- Giao vién dua ra cac hoat dong hoc tap chi tiét, phu hap.
4.ENGINEER - Gido vién hé trg hoc sinh dé xudt cac bién phap nang cao chat lugng san phdm. - Hoc sinh Iap ké hoach thiét ké.
Ché tao - Giao vién thong nhat thiét ke. - Hoc sinh van hanh chay thi thiét ké ban
- Gido vién yéu cdu cac nhom trinh bay san pham thiét ké. dau.
5. ENRICH - Giao vién yéu cau hoc sinh trinh bay cac han ché dé xudt phudng an cai tién. - Hoc sinh dé xudt cai tién thiét ké ban dau.
Mé rong - Gido vién t6ng hap, dua ra nhiing phuong an céi tién t6i uu. - Hoc sinh quan sat, ghi chgp ndi dung md
- Giao vién gidi thiéu, dua ra mot so ing dung md rong lién quan. rong cla gido vién dua ra dé tu nghién ctiu
thém sau gid hoc.
6. EVALUATE - Gido vién danh gia két qua va danh gia tién trinh - Hoc sinh trinh bay san phdm va trao d6i thao
Danh gia - Gido vién thiét k& phiéu danh gia san phdm phu hdp theo tiéu chi chi tiéu ban ddu  ludn vé san phdm ctia cac nhom con ai.

- Hoc sinh trao d6i vé qué trinh hoat dong
cuia ca nhan va nhom.

Buwoc 1: Engage - Tao hung thu

- Gi4o vién yéu cau hoc sinh néu ra mot vai ing dung
thuc tién da biét vé quan hé vudng goc trong khong
gian.

- Hoc sinh: Trong kién trac va xay dung: xac dinh cac
goc vuodng dé xay dung cac cong trinh nhu: nha, cau...;
Trong khai théc tai nguyén: xac dinh vi tri giéng khoan,
duong ham...

- Gido vién dua ra huéng: “Nhan dip 26 théng 3, trudng
ta phat dong phong trao Hoi trai chao ming ngdy thanh
lap Doan. bPé huong ng phong trao nay, trude khi thiét
ké trai trén thuc té, 16p ta can thlet ké mot mé hinh
trai hé” (xem Hinh 1). bé giai quyet tinh hu6ng nay,
hoc sinh cén lién hé cac kién thirc vé quan hé vudng
goc trong khong gian véi thyc tién nhu: xac dinh duoc
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nhirng duong thang vudng goc voi mat dat, giup thlet
ké dugc cac tru c6 dinh dé trai dugc viing chic; mbi
quan hé gilta cac
mat xung quanh trai,
mat mai; tinh cac
kich thudc cua trai
lién quan dén viéc
mua bat; viéc xac
dinh d¢ dai day den
trang tri sao cho tiét
kiém giup hoc sinh
van dung cach tinh
khoang cach gitia
dudng thing va mit
phang. ..

(https://thtantail.edu.vn/cong-trai-
26-3-dep-nhat-zdj3s0uk/)
Hinh 1: Anh minh hoa trai he



Budc 2: Explore Kham pha

- Giao vién yeu cau hoc sinh xac dinh van dé can thiét
ke yeu t tao nén mo hinh trai hé va quan hé giira cac
yéu t6 do (Mat mai, mat xung quanh trai, cQt trai, ...).

- Gio vién huéng dan hoc sinh mo hinh héa trai bang
hinh anh.

- Hoc sinh quan sat hinh anh, tra 101 cau hoi:

+ Nhitng duong thang nao vudng goc voi mat day
(EFGH)?

+ Mt phang nao vudng goc voi mat phang (ABM)?

+ Co thé tinh duoc khoang cach tir diém M (dinh trai)
dén mat (EFGH) (mat dat) hay khong?

- Gi4o vién yéu cdu hoc sinh chi ra cac kién thuc
thudc chii d& Quan hé vudng goc c6 lién quan dén mo
hinh trai.

- Hoc sinh: Chi ra dugc cac du’ong thang vudng goc
v6i mat phang, mat phang vuéng goc véi mit phing
trong mo hinh.

Budéc 3: Explain - Giai thich

- Gi4o vién yéu cau hoc sinh dé xuat va giai thich thiét
ké mé hinh trai he.

- Hoc sinh can thiét ké dwgc: mat day trai (EFGH);
4 cot trai (AE, BF, CG, DH); 2 mai trai (ADNM),

(BCNM); c6 thé xac
N dinh d§ cao cla mai
trai; coOng trai va
¢ khuén vién trai; dé
xuat cac vat liéu dung
p  dé thiét ké.
Buéc 4: Engineer -
Ché tao
F S - Giao vién hudng
N dan hoc sinh 13p ban
i thiét ké mo hinh trai
(Quy trinh, ban V&,
vat liéu).
- Hoc sinh bao cao

=
S
.
l"

E

Hinh 2: Hinh anh moé hinh hoa
trai he
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ban thiét ké mé hinh trai:

+ Kich thudc trai thue té: rong 3m; dai Sm; cao 2,5m;
chidu cao cong trai 2,4m; chiéu cao hang rao 0,9m;
khudn vién trai rong 6m; dai 8m.

+ Kich thudc trai md hinh véi ti 16 1:20: chiéu rong
trai 15cm; chiéu dai trai 25cm; chiéu cao trai 12,5cm
(khéng tinh mai); chidu cao cong trai 12cm; chidu cao
hang rao 4,5cm; khuon vién trai rong 30cm; dai 40cm.

+ Vat ligu can c6: que gd, bia catton, gidy mau, thudc
do, but, keo nén, keo 502.

- Gi4o vién cuing hoc sinh théng nhat ban thiét ké mo
hinh trai.

- Hoc sinh tién hanh ché tao m6 hinh trai theo ban
thiét ké.

- Gido vién cht ¥ hoc sinh: M hinh trai can théa man
cac yéu cau sau:

+ C6 thé dung dung (viing chii, chic chin) trén mat
¢06 hoac mat san.

+ Str dung cac vat liéu tai ché an toan, dé& tim va gia
thanh hop 1i.

+ C0 tinh séng tao, thAm mi.

Chi tiét qua trinh 1am mo hinh trai dwoc mo phong chi
tiét tai tai link Youtube sau: https://www.youtube.com/
watch?v=j5SxIRNIQLk.

Dudi dy 1a mot s6 hinh anh vé qua trinh xay dung
mo hinh trai (xem Hinh 3).

Buoc 5: Enrich - Mo rong

Mo rong 1:

+ Gido vién yéu cau hoc sinh dua ra cac giai phap/y
tudng khac cho mo hinh trai.

+ Hoc sinh: St dung vét li¢u khac nhu bia catton,
dng hut, cac vat lidu tai ché... @ gop phan bao vé moi
truong; ¥ tuong khac vé hinh dang mau sic, kich thude,
cach trang tri...

Mo rong 2:

+ Gido vién goi ¥ hoc sinh st dung céc phan mém
SketchUp, Adobe Photoshop. .. dé thiét ké mo hinh trai.

Hinh 3: Qua trinh ché tao trai.
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Hinh 4: Anh mé hinh trai qua phan mém

+ Hoc sinh thiét ké (xem Hinh 4).

Mo rong 3:

+ Gi4o vién huéng dan hoc sinh giai cac bai toan thyc
tién c6 lién quan dén mo hinh trai:

Bai toan 1: Phin mai ctia mo hinh trai trong Hinh 5
dugc md hinh hod thanh hinh hinh hoc trong Hinh 6.
Gia st AD = 10cm; DN = 15¢cm.

a) Tinh s6 do g6c nhi dién tao bdi hai nira mat ph'flng
tuong Urng chira hai mai trai (ABCD) va (ABMN).

b) Chang minh rang, mit phang (ADN) vudng goc
v6i mat phang mat dat.

¢) Piém D cach mat dat 1a 12,5cm. Tinh goc giira mit
phing mai trai (chita AD) véi mit dat.

Bai toan 2: C6 mot trai voi phﬁn mai la mot hinh
chop tir gidc déu, phan san ting gac mai la hinh vudng
ABCD tam O c¢6 dién tich bang 36m2. Nguoi ta trang tri
mot dudng day bong dén, bit dau tir mot diém bat ki M
trén mot bén mai (SAB) di qua O dén mot diém bat ki N
trén mai bén ddi dién (SCD) va tré vé diém M ban dau.
Biét rang khoang cach tir tim O dén dinh S 1a 33 m.
Tinh d6 dai ngan nhét cta ddy bong dén.

+ Hoc sinh trinh bay 101 giai 2 bai toan. Sau day la
10 giai bai toan 2: Goi H, K 1an luot 1a trung diém cua
AB va CD va E, F lan luot 1a diém ddi xtmg cua O qua
(SAB), (SCD) (xem Hinh 7) = Tam giac EMO can tai
M = OM =ME.

Tuong ty, ta dugc NO = NF

Do d6: OM + MN + NO = EM + MN + NF > EF

Déu “=" xdy ra < M, N lan luot 1a giao diém cta EF
v6i cac mat (SAB), (SCD)

Ma theo gia thiét S,pcp= 36m? = AB = 6m = OH =
3m=O0E=3/3m

Ta thiy: SO =SE =0E = 3{/3m

= ASOE la tam giac déu

= AEOF can tai O ¢6: EOF =120° = EF = 9m.

Vay, d dai ngan nhat ciia day bong dén 1a 9m.

Budoc 6: Evaluate - Panh gida

- Gido vién yéu clu hoc sinh: Trinh bay dugc san
phém mo hinh trai cia cd nhan/nhém. Péanh gia, nhan
xét vé san pham cta cd nhan/nhém khac theo bang
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Hinh 6: Mo hinh hoa
Hinh 5: M6 hinh trai hinh hinh hoc

Hinh 7
Bang 3: Tiéu chi danh gia vé san pham

Tiéu chi Miic do

Co Khéng
Mb hinh trai day dU cac bo phan

Séan phdm ché tao dudc chic chan

Cac chi tiét dudc két ndi gon gang, dep mét

Dé dang di chuyén, thao gd

M6 ta dudc cach thiic tao ra san phdm

Biét chinh xac can (ing dung nhiing kién thiic nao

St dung cac vat liéu an toan (vat liéu tai ché), gia
thanh hap li

San phdm dudc hoan thién trong thai gian ngén nhat

kiém (xem Bang 3). So sanh diém giong nhau gitta mo
hinh vtra tao ra voi trai thuc t€ hodc md hinh trai do
qua phan mém. Chi ra cac kién thirc vé Khoa hoc, Cong
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Bang 4: Noi dung cac thanh té STEM trong hoat dong “Thiét ké trai he”

S (Khoa hoc) T (Cong nghé)

Cach thic,
trinh dung mé hinh
trai.

E (K thuat)

Chat liéu/vat lidu dung dé thiét
k€ trai.

Ngudn goc vt liéu.

Tinh an toan cua vat liéu.

hinh trai.

quy Ban vé thiét k& mo

Xay dung mo hinh trai

M (Toan hoc)

Cach dung que g6 vudng goc v6i mat dat, dung cac mét
phang mai, mat xung quanh.

Tinh toan ti 16 hop li ctia nguyén liéu véi s6 do thuc t€

Tinh toan nhiing dung cu can chuén bi, mua.

ngh¢, Ki thuat va Toan hoc c6 thé dwoc két hop khi thiét
ké mé hinh trai.

- Hoc sinh thyc hién nhiém vu va 1ap bang cac thanh
t6 STEM trong thiét ké trai hé (xem Béng 4).

3. Két luan
Van dung quy trinh 6E vao day hoc “Quan hé vuong
goc trong khong gian” cho hoc sinh 16p 11 qua viéc trai

nghiém xdy dung “Mo6 hinh trai he” da tao co hoi cho
hoc sinh duoc cung ¢b kién thic vé “Quan hé vudng
goc trong khong gian” gitip hoc sinh hiéu séu hon vé
cac kién thirc nay, thay duoc nhitng tmg dung cua kién
thirc nay trong thuc tién, tir d6 phat trién tu duy khong
gian va hinh anh, tich hop kién thtrc ctia cac linh vuc
Khoa hoc, Cong nghé, Ki thuat va Toan hoc.

Tai liéu tham khao

[1] Nguyén Van Bién - Tuéng Duy Hai, (2019), Gido duc
STEM trong nha truong trung hoc pho thong, NXB
Gido duc Vit Nam. )

[2] Pham Nguyen Hong Ngu, (2023), 76 chitc day hoc mét
50 chii dé theo dinh hudéng gidao duc STEM trong mén
Toan o truong trung hoc pho thong, Tap chi Khoa hoc
Giao duc Viét Nam, tr.38-43. ~

[3] Trinh Thi Phuong Thao - Bui Thai Nam - Nguyen Nhu
Vinh, (2023), 76 chitc hoat dong gido duc STEAM trong
day hoc mon Toan ¢ triueong pho thong gan voi bdo vé, phat
huy gia tri van hoa dan téc, Tap chi Gido duc, tr.5-11.

[4] National Science Foundation (NSF - Hoa Ki), (2010),
Science, Technology, Engineering, and Mathematics
(STEM) Education: A Primer.

[5] B Giao duc va Dao tao, (2018), Chuong trinh Gido duc
Ppho thong tong the. .

[6] B¢ Gido duc va Dao tao, (2022), Huong dan xdy dung
ke hoach bai day STEM cap Trung hoc pho thong.

[7]1 BO Giao duc va Dao tao, (2018), Tai liéu tdp hudn dinh
huwong gido duc STEAM trong truong trung hoc.

[8] Bybee, R. W, (2013), What is your perspective of STEM
education? In the case for STEM education: Challenges
and opportunities.

[9] Bybee, R. W., Taylor, J. A., Gardner, A., Van Scotter, P.,

Powell, J. C., Westbrook, A., & Landes, N, (2006), The

BSCS SE instructional model: Origins and effectiveness,

Colorado Springs, Co: BSCS, 5, 88-98

Chung, C.-C., Lin, C.-L., & Lou, S.-J, (2018), Analysis of the

learning effectiveness of the STEAM-6E special course-A

case study about the creative design of loT assistant devices

for the elderly, Sustainability, 10(9), 3040.

Burke, B. N., D.T.E, (2014), The iteea 6E learning

bydesigN(TM) model maximizing informed design and

inquyry in the integrative stem classroom, Technology

and Engineering Teacher, 73(6), 14-19.

[10]

[11]

APPLICATION OF THE 6E PROCESS IN STEM EDUCATION FOR
TEACHING THE TOPIC "PERPENDICULAR RELATIONSHIPS IN SPACE"

TO 11™ GRADE STUDENTS

Dao Thi Hoa*', Hoang Thi Ngoc Anh?,
Duong Thi Tra Giang?

* Corresponding author

' Email: daothihoa@hpu2.edu.vn

2 Email: anhcrom382@gmail.com

% Email: tragiangduong5822@gmail.com

Hanoi Pedagogical University 2

No 32 Nguyen Van Linh street,
Phuc Yen city, Vinh Phuc province,
Vietnam

ABSTRACT: In STEM education, the 6E process is an evolution of the 5E process,
emphasizing the technical design element. This process has been initially applied
in Vietnam across various STEM subjects. It provides a clear and comprehensive
framework for achieving high effectiveness in STEM teaching. This article aims to use
the 6E process to teach Perpendicular Relationships in Space to 11"-grade students
through the experience of constructing a "Summer Camp Model." This approach
allows students to reinforce their understanding of perpendicular relationships in
space and effectively apply this knowledge to practical contexts at the secondary

level. It aims to develop spatial thinking, visualization skills, and the integration of
knowledge from the fields of Science, Technology, Engineering, and Mathematics
(STEM), effectively aligning with STEM education objectives.

KEYWORDS: STEM education, 6E process, perpendicular relationships in space, summer camping

model, students.
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