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TOM TAT

Giéo duc STEM la m6 hinh giao duc dang dwoc quan tam ¢ cac truong THPT hién nay, trong
d6 c6 cac chii d@é STEM Robotics. Nhiéu nghién cizu trén thé gici da cho thay STEM Robotics tac
dgng tich cuc dén dinh hwéng nghé nghiép cia hoc sinh ¢ nhém nganh STEM. Trong bai bao nay,
ching tdi sé xay dung chii dé STEM Robotics tich hop gido duc hwéng nghiép “Téi 1a ki su ché tao
Robot ctu hoa” dua trén chuwong trinh cac mon Vat li, Tin hoc, Cong nghé ¢ truong THPT, tur do
phan tich, danh gid su tac dong cua chi dé dén dinh huéng nghé nghiép cuia HS theo Li thuyét nhdn
thirc xa hgi vé nghé nghiép (SCCT) va tién hanh thuc nghiém sie pham trén 4 16p hoc sinh. Két qua
nghién cizu cho thdy hoat déng trdi nghiém STEM Robotics cé tdc déng tich cuc dén dinh huong
nghé nghiép cua hoc sinh trong tirong lai.

Tir khoa: tich hop hudng nghiép; Robot ciru hoa; Li thuyét nhan thic xa hoi vé nghé nghiép;
STEM Robotics

1.  Patvéan dé

Giao duc STEM noi chung va STEM Robotics noi riéng ngay cang dugc quan tam &
truong THPT trong nhitng nam gan day (Aris & Orcos, 2019; Chevalier et al., 2020; Nguyen
et al., 2020). Gido duc STEM Robotics rat can thiét o trueong trung hoc phd théng, bai tinh
chat phuc tap va tich hop da nganh gitp né tré thanh mot cdng cu wu viét dé phat trién tu
duy tinh toan, ning luc giai quyét vin dé cua hoc sinh (Aris & Orcos, 2019; Barak & Zadok,
2009; Chevalier et al., 2020; Li et al., 2020). Khi hoc tap theo cha dé STEM Robotics, hoc
sinh can phai huy dong kién thirc, ki niang & rat nhidu mén hoc nhu Vit Ii, Toan hoc, Tin
hoc, Cong nghé (Aris & Orcos, 2019; Barak & Zadok, 2009; Dang et al., 2021), tir d6 kién
thire cua hoc sinh ¢ cac mén hoc nay ciing dugc nang cao (Chen & Chang, 2018; Church et
al., 2010; Verner, 2004).

O cac nudc phat trién, tir 1au gido duc STEM da duogc dac biét chi trong dau tu phat
trién véi muc dich thu hat va dao tao ngudn nhan luc cho nén céng nghiép trong twong lai.

Cite this article as: Nguyen Thanh Nga, & Le Chau Dat (2023). Evaluating the effects of the STEM Robotics
topic on students' career direction using the social cognitive theory of career development. Ho Chi Minh City
University of Education Journal of Science, 20(7), 1207-1220.
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(Aris & Orcos, 2019; Kopcha et al., 2017). Theo mé hinh Li thuyét nhan thirc x& hoi vé nghé
nghiép (Social Cognitive Career Theory — SCCT), c4c nhan té bao gém su tu tin (Self-
efficacy), ki vong vé két qua (Outcome Expectations) va su htng thi (Interest) vé cac hoat
d6ng nghé nghiép c6 tac dong truc tiép 1an gian tiép dén muc tidu nghé nghiép (Career Goals)
cua hoc sinh, tir d6 s& biéu hién ra hanh vi (Performance Attainment) théng qua cac hoat
dong hoc tap/ trai nghiém. Nguoc lai, trai nghiém ma hoc sinh tich liy duoc (Learning
Experiences) tir cac hoat dong ciing sé& tac dong dén su tu tin, ki vong caa hoc sinh di voi
nghé nghiép, tir d6 tac dong tro lai muc tiéu nghé nghiép cua hoc sinh.(Lent et al., 1994;
Fouad & Smith, 1996; Nugent et al., 2015). Trén co s& |i thuyét dinh huéng nghé nghiép
SCCT, mét sé nha nghién ctru da xay dung céc chia dé STEM va STEM Robotics nham dinh
huéng cho hoc sinh vao céc nganh nghé STEM (Barger, 2015; Chen & Chang, 2018; Nugent
etal., 2016; Welch & Huffman, 2011). Nghién ctu chi ra rang, su ting cuong hang thi cua
hoc sinh 14 rd nhét & cac nganh ki thuat (Engineering) (Nugent et al., 2016)

Tréi nghiém Muc tiéu Biéu hién
ER TR nghé nghiép hanh vi

Hinh 1. M6 hinh Li thuyét nhdn thic x& hdi vé nghé nghiép
(Social Cognitive Career Theory — SCCT)

Hoat dong STEM Robotics c6 thé duge to chirc theo nhiéu cach tiép can khac nhau
nhu: hoc tap kham phé; hoc tap hop tac; giai quyét van dé: hoc tap qua du an; hoi thi khoa
hoc ki thuat; hoc tap bét budc trong nha truong (Altin & Pedate, 2013). M6t sé nha nghién
clru da thiét ké cha d&¢ STEM Robotics ap dung chu trinh hoc tap trai nghiém do David
A.Kolb dé xuét. (Zainal et al., 2018) Chu trinh nay chia hoat dong hoc cua hoc sinh thanh 4
giai doan, bao gém: Trai nghiém cu thé; Quan sat phan anh; Khai niém triru tuong; Thi
nghiém tich cuc, dugc mo ta béng hinh 2 (Kolb, 1984). Biém dic biét cua chu trinh Kolb 1a
hoc sinh c6 thé bit diu & bat ctr giai doan nao trong chu trinh ké trén (Cao et al., 2020).

Trai nghiém
_ cu thé
Thir nghiém Quan sét
tich cue phan anh

* Khii niém
triru fwong

Hinh 2. Chu trinh hoc tgp trai nghiém cua Kolb
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Tai Viét Nam, cc nghién ctru vé STEM Robotics chu yéu xoay quanh viéc phat trién
nang lyc giai quyét vin dé ciia hoc sinh (Dang et al., 2021; Le, 2022; Le et al., 2020) van dé
tich hop gido duc huéng nghiép trong STEM Robotics chwa dwoc quan tdm nhiéu.

Mot s6 nghién ctru vé gido duc hudng nghiép ¢ Viét Nam chil yéu hudng t6i phat trién
“nang luc dinh hudng nghé nghiép” duoc quy dinh béi Chwong trinh gido duc phd théng
2018 (Ministry of Education and Training, 2018a; Nguyen, 2019; Pham & Nguyen, 2023).
Trong Chuong trinh gido duc pho thong 2018, mach ndi dung hoat dong huéng nghiép gom
¢6 3 hoat dong co ban, vdi cac ndi dung hoat dong duogc thé hién trong bang 1 (Ministry of
Education and Training, 2018a).

Bdng 1. Mach ngi dung hogt dong hwong nghiép

Hoat dong Noi dung hoat dong Ki hiéu
Hoat dong tim hiéu Tim hiéu y nghia, dic diém va yéu cau ctia nghé HN1
nghé nghiép Tim hiéu yéu ciu vé an toan va stc khoé nghé nghiép HN2

Tim hiéu thi truong lao dong HN3

Hoat dong rén Ty danh gia sy phu hop cta ban than v6i dinh hudng nghé nghiép HN4
luyén pham chat, Reén luyén phdm chit va ning luc phi hop voi dinh hudng nghé HN5
nang lyc phu hop nghiép
v6i dinh  hudng
ngh¢ nghiép
Hoat ddng lu’z‘i Tim hi€u hé thong truong trung cap, cao dang, dai hoc va cac HN6
chon hudng ngh€ co s¢ gido duc nghé nghiép khac cua dia phuong, trung uong
nghiép va }@P ké  Tham van y kién ciia thay co, nguoi than va chuyén gia vé dinh HN7
hpach hQ,C tap the? hudng nghé nghiép
dmhA huéng nghe Lua chon co sé dao tao trong tuong lai va lap ké hoach hoc tap HN8
i phu hop vo1 dinh hudng nghé nghiép
nghiép hu h 51 dinh hud hé nghié
Trong nghién cau nay, ching t6i thiét ké va to chic day hoc chu dé STEM Robotics
“T6i 1a Ki su sang ché Robot ctru hoa” cho HS THPT trén co s& gan két cac noi dung kién
thire cac Vat li, Cong nghé, Tin hoc véi hoat dong thiét ké, ché tao Robot va gido duc hudng
nghiép. Tién trinh day hoc s& ap dung két hop chu trinh Kolb va quy trinh thiét ké ki thuét.
Do dic tha cua chi ¢é STEM Robotics 1a nghién ctru va giai quyét cac van dé ki thuat, ching
toi hudng hoc sinh vao su trai nghiém mot sb hoat dong co ban cia mot ngudi ki su nhu
thiét ké va ché tao san pham, tir d6 co thé danh gia sy phi hop cua ban than véi cac nganh
nghé ki thuat lién quan dén Robotics. Viéc danh gia dinh huéng nghé caa HS s& dya trén Li
thuyét nhan thire xa hoi vé nghé nghiép (SCCT).
2. D6i twong va phuwong phap nghién ciu
Nghién ctru thiét ké va t chire day hoc chii @& STEM Robotics “Téi 1a Ki su sang ché
Robot ctru hoa” nham tra loi cac cau hoi sau:
1. Xay dung chu d& STEM Robotics tich hop gi4o duc huéng nghiép nhu thé nao?
2. Chu @& STEM Robotics dap (ng cac yéu cau can dat cac mon hoc Vit Ii, Cong
nghé, Tin hoc trong Chuong trinh 2018 nhu thé nao?
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3. Chu dé& STEM Robotics sé& c6 tac dong thé ndo téi su hieng tha, su tu tin, su ki vong
va dinh huéng lya chon nghé nghiép cua hoc sinh d6i véi cac nganh nghé ki thuat lién quan
dén Robotics?

Dé thiét ké chu dé nay, chung toi thuc hién nghién ctru co sé li luan vé gido duc STEM
robotics va gido duc hudéng nghiép, két hop phan tich noi dung Chuong trinh gido duc phd
théng 2018 ¢ cac mén Vat li, Tin hoc, Céng nghé.

Pé danh gia mirc do quan tm, mong mudn theo dudi cac nganh nghé ki thuat cua hoc
sinh, chdng t6i s& dua trén mé hinh Li thuyét nhan thic xa hoi vé nghé nghiép (SCCT) dé
chon ra cac nhan t6 can danh gia nhu sau:

1) Murc do tu tin khi tham gia cac hoat dong cia mot ki su (Self-Efficacy)

2) Murc do hirng tha khi tham gia cac hoat dong cia mot ki su (Interest)

3) Muc do ki vong vé hiéu qua hudng nghiép (Outcome Expectations)

4) Mic d6 mong mudn theo dudi cac nganh ki thuit lién quan dén Robotics (Career

Orientation).

Cac nhan t trén s& dugc danh gia dinh luong thdng qua phiéu ty danh gia cia mdi hoc
sinh trudc va sau thuc nghiém su pham.

3. Két qua va thao luan
3.1. Chii dé STEM Robotics: Téi la Ki sw sang ché Robot citu héa

Trong chi dé nay, HS st dung cic nguyén vat liéu don gian gdm cam bién lira, dong co,
bom nudc, relay lién két voi vi diéu khién Arduino dé ché tao Robot ctru hoa c6 kha nang nhan
dién vi tri ngon ltra, di chuyén dén noi c6 lira va phun nuéc dé dap tat lira. Lap trinh cho Robot
st dung phﬁn mém 1ap trinh mBlock, c6 san cac khéi 1énh, HS chi viée kéo tha cac khédi vao
dang vi tri dé tao thanh cau 1énh hoan chinh nén rat don gian va nhanh chong.

Bdng 2. Dung cu si dung d@é ché tao Robot cizu héa
Dung cu
(s0 lugng)

1 dong co giam tde %

2 banh xe

Dung cu

(s 5 lrgng) Hinh dnh

Hinh anh

1 cam bién ltra

1 Arduino Uno +
cap

1 relay 5V 1 banh xe da hudng

2 pin 18050 + dé
pin

1 bom chim 5V , =
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Nguyén tic hoat dong ciia Robot dugc thé hién qua so dd sau:

Diu vao Bo xir 1y Pau ra
ra Quay
1 1 1 banh xe
v

[ Pin/ Cap: nguén dién

Hinh 3. So @ nguyeén |i cia Robot cizu hoa
Khi cam bién ltra nhan dugc ngon lura, nd s€ gui tin hi¢u vé board Arduino. Board
Arduino s& thong qua Relay dé kich hoat bom nuéc va dong co, 1am Robot di chuyén vé
phia ngon lira va phun nuéc dap tat lira.

| Cuec + (hang t6 d6 trén breadboard)

" Day & den chinh
gitra breadboard

] Cuc - (hang t6 xanh trén breadboard)

Hinh 4. So d6 ldp mach cia Robot cizu hoa

©O set digital pin e output as high »
else

&3 set digital pin a output as low »

Hinh 5. Code Idp trinh Robot trén mBlock Hinh 6. Robot mau do GV thiét ké
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3.2. Phan tich ngi dung kién thivc trong chii @é irng véi chwong trinh 2018

Sau ddy chiing t6i phén tich cic yéu cau can dat ma chu dé STEM Robotics ¢6 thé dap
g, thudc Chuong trinh gido duc phd thong 2018 & cac mén hoc Vat li, Cong nghé va
Tin hoc.
3.2.1.Y&u cau can dat mén Vat i 16p 10

- VLI: Phén tich duoc mot sb anh huong cua vat 1i dbi vai cude séng, ddi véi sy phat
trién cua khoa hoc, cong nghé va ki thuat. (Mé dau, Vat 1i 10)

- VL2: Néu dugc vi du chang to kién thire, ki nang vat 1i dugc sir dung trong mét s6 linh
vuc khac nhau. (M¢ dau, Vat Ii 10)

- VL3: Mb ta duoc vi du thuc té vé viéc st dung kién thtrc vat li trong mot s6 linh vuc
(Dién tir, Co khi, tu dong hoa). (Chuyén dé Vit li trong mét sé nganh nghé, 16p 10)
(Ministry of Education and Training, 2018d)

3.2.2.Y&u cau can dat mén Cong nghé I6p 10

- CN: Tom tit mot duge mot s6 vin dé co ban vé STEM, nghé nghiép STEM; tim hiéu
dugc cac thong tin vé nghé nghiép STEM trong tuong lai gan tai Viét Nam. (Chuyén
dé Nghé nghiép STEM, 16p 10) (Ministry of Education and Training, 2018b)

3.2.3.Y8u cau cdn dat mon Tin hoc Iép 10

- TiHI: Trinh bay dugc so lugc vé phan loai, vai tro va co ché hoat dong cua nhitng bd
phén chinh cua robot; Lép rap dugc robot; Kiém tra dugc tinh trang san sang hoat dong
ctia robot gido duc. (Chuyén dé Thire hanh véi cdc bo phén ciia robot gido duc, 16p 10)

- TiH2: Cai dat duoc phﬁn mém hd tro 1ap trinh (khi cﬁn) dé 1ap trinh diéu khién robot;
Viét va thuc hién duoc chuong trinh diéu khién robot lam mdot vai thao tac don gian
nhu di chuyén tién Wi... (Chuyén d@é Ldp trinh diéu khién Robot gido duc, 16p 10).
(Ministry of Education and Training, 2018c)

3.3. Xdy dung ké hoach hoat dpng trdi nghiém STEM Robotics tich hop gido duc huwéng
nghiép

Duya trén viéc van dung chu trinh Kolb két hop voi quy trinh thiét ké ki thuat, chung
t61 dé xuét tién trinh chii dé trai nghiém STEM Robotics gdm 5 hoat dong & Bang 3.

Theo d6 hoc sinh s& duoc thao tac vai mé hinh Robot ¢d sin (trai nghiém cu thé), quan
sat cAu tao va céch thirc 1am viéc cua Robot (quan sat phan anh), rat ra nguyén Ii va thuat
toan cho Robot (khai niém triru tuong), xay dung mé hinh va lap trinh Robot (thtt nghiém
tich cuc), cudi cung 1a trinh bay san phdm va danh gia.
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Bdng 3. Tién trinh day hoc chi d@é STEM Robotics “Téi 1a Ki su sang ché Robot ctru hoa”

Giai doan Yéu céu .
o ne - A Noi dung
Hoat dfng Noi dung trong chu can dat huéng nghiép
trinh Kolb  mén hoc :

Hoat dgng 1: - HS néu van dé tir tinh hudng thuc CN HN1
Xéc dinh vin  té: can ché tao Robot ctru hoa
deé - HS thao luan, néu nhiém vu va

yéu cau ma Robot ciru hoa can dap -

g Trai

ung L

- HS thao luan dé Péu mdt s6 nganh ;?éh{em s

nghe lién quan dén Ro!ootics, khé‘i Quan sét

quat cong viéc va yéu cau cua rlghé phan énh
Hoatdong 2: - HS van hanh mot Robot c6 san TiH1 HN5
Nghién ctu - HS nghién ciru nhitng thanh phan
cAu tao cua can co cua Robot
Robot da co
Hoat dong 3: - HS tim hiéu céch thac hoat dong  Khai niém VL1, VL2, HN5
Xdy  dung cua cac bd phan trén Robot trru twong VL3, TiH1
giai phap - HS x4y dung so dd mo ta nguyén

tac hoat dong cua Robot va so dd

thuat toan
Hoatdong 4: - HS lam viéc nhom dé lap rap va Thur VL1, VL2, HN5
Ché tao, thr 14ap trinh cho Robot ctu hoa nghiém tich VL3, TiH1,
nghiém cuc TiH2
Hoat dgng5: - Cac nhom HS van hanh va thuyét VL1, VL2, HN4
Chia sé, thao trinh m6 hinh cta minh VL3
luain va cai - HS danh gid vu diém va nhuoc
tién diém cua md hinh Robot

- HS d¢ xuat cac bién phap cai tién
mo hinh Robot

- HS 1am phiéu khao sat vé& dinh
huéng lya chon nganh nghé ki
thuat lién quan téi Robotics

Tién trinh cua cac hoat dong nham hudng t6i viéc cho hoc sinh ¢6 dugc sy trai nghiém

thuc té mot sb hoat dong co ban ciia mot nguoi ki su thiét ké ché tao, tir d6 phat trién su tu

tin, himg thu, ki vong va mong mudn theo hoc cac nganh nghé ki thuat lién quan t6i Robotics.

3.4. Ddnh gid dinh hwéng nghé nghigp ciia hoc sinh
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Bdng 4. Cac nhan t6 danh huong téi dinh huéng nghé nghiép cia hoc sinh theo SCCT
Nhin t6

(ki hi¢u)
A.Tutin (TT) Murc dd tu tin khi tham Phicu tu danh gia c6 DPanh gia mirc d6 tu tin cua em
gia cac hoat dong ciia 5 cau hoi, theo thang  khi thuc hién thao tac lap rap san

Tiéu chi Cach danh gia CAu héi minh hoa

mot ki su Likert 1 -5 pham
B. Hung thi Muc do hing tha khi  Phiéu ty danh gid c6 DPanh gia mic do hing thi cua
(HT) tham gia cdc hoat 5 cduhoi, theothang em khi thyc hién thao tic lap rap
dong cua mot ki su Likert1-5 san phim
C. Ki vong Miuc do ki vong vé Phiéu ty danh giaco Danh gia mic d6 ki vong clia em
(KV) hiéu qua huéng 4 ciuhoi, theothang vé viée: hoc STEM Robotics s&
nghiép Likert1-5 gitip em trang bi ki nang can thiét

cho nghé nghiép twong lai
D. Muc tiéu Muc d6 mong mudén Phiéu ty danh gid c6 Danh gia mac d6 mong mudn
dinh  hudng theo hoc cac nganh ki 4 cau hoi, theo thang ctia em vé viée: tré thanh mot ki
nghé nghi¢p thuat lién quan toi Likert1-5 su gioi trong tuong lai.
(NN) Robotics
Chuing t6i s& thu thap di liéu cac nhéan to trudc va sau thuc nghiém, lay két qua trung

binh ctia cac cau hoi theo tirng nhan t6 va tién hanh phan tich dé danh gia tac dong toi su
htg th1, su tu tin, sy ki vong va dinh hudng lya chon nghé nghi¢p ctia hoc sinh.
3.5. Thwc nghiém sw pham

Chdng tdi tién hanh thuc nghiém su pham trén 120 hoc sinh 16p 10 tai Truong THCS
— THPT Hoa Sen, thanh phé Thu B, Thanh phd H6 Chi Minh. Viéc thuc nghiém dugc to
chuc trén 4 16p (10A4, 10A5, 10A9, 10A10), mdi 16p duoc hoc 7 tiét. HS tham gia thuc
nghiém hoan toan méi véi linh viee STEM Robotics va lap trinh. O tit ca hoat dong, hoc
sinh déu s& l1am viéc theo nhdm tir 6-8 hoc sinh. Hoc sinh s& 1am phiéu tu danh gia cac yéu
t6 hirng tha, ty tin, ki vong, mong mudn nghé nghiép trude va sau thuc nghiém, két qua trén
s& dung trong d4nh gia dinh lugng. Ngoai ra, chung tbi ciing ghi nhan cac dir liéu dé danh
gia dinh tinh céc hoat dong thdng qua quan sét truc tiép va xem lai video budi hoc; qua phiéu
hoc tap ca nhan; qua san pham Robot ciia HS. Sau khi tong hop két qua tir cac 16p, loai di
nhitng hoc sinh bj thiéu di liéu, chang toi thu dugc bang dit liéu cudi gom 64 hoc sinh.
Chung toi s€ danh gia dinh tinh va dinh lugng dya vao danh sach cac hoc sinh trén.
3.5.1.Mb ta dién bién thuc nghiém sw pham

< Hoat dong 1. Xac dinh van dé

HS tich cuc tham gia dong gop y kién vé cach khic phuc cac khé khin cua nganh
phong chay chita chay hién nay, cac yéu cau can c6 cia mot Robot ciru hoa. Mot sé yéu cau
vé Robot ctu hoa ma HS dua ra bao gom: “di chuyén nhanh, khong bi chay, phun
nudc manh...”

Trong phan thao luan vé cac nganh nghé lién quan dén Robotics, HS da duoc khuyén
khich str dung may tinh va dién thoai dé tim kiém thong tin va dua ra cau tra 1oi v& nhiing nganh
nghé pht hop. Cac nganh nghé nay bao gom ki sur co khi, ki su dién, ki su dién tir, tw dong hoa,
IT, ki sur cong nghiép... Pay déu la cac nganh nghé ¢ lién quan mat thiét dén viéc thiét ké va
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ché tao cac bo phan ciia Robot. Bén canh viéc trinh bay noi dung rd rang va dung yéu cau, cac
HS d3 to ra ty tin khi thuyét trinh trude 16p va dong gop v kién cho nhitng nhém khéc.
< Hoat dong 2. Nghién citu ciu tao ciia Robot di cé
HS déu bay t6 sy hao hing khi quan séat va van hanh thir md hinh Robot ctru hoa do
GV ché tao. C6 47/64 HS md ta dung hoat dong ciia Robot: “ding yén khi khong c6 lua, di
chuyén thang va phun nuéc khi ¢6 hra ¢ phia trude, di chuyén vé bén trai va phun nuée khi
c6 lra & bén tréi, di chuyén vé bén phai va phun nudc khi 6 lira & bén phai”. C6 42/64 HS
dugc danh gia da ghi nhan hoan toan ding tén cac bo phan ctaa Robot ciru hoa, trong d6 ¢o
2 bo phan ma HS khé nhan ra nhét 1a Relay va Breadboard.
% Hoat dong 3. Xay dwng giai phap
HS tiép tuc thao luan dé xay dung so dd nguyén li va so do thuat toan cho Robot ctu
hoa. Tuy nhién, nhiéu HS cho biét chua ting duoc hoc vé so d6 thuat toan trudc day, nén tat
ca cac nhom HS khi thyc hién hoat dong nay déu can sy hd tro tir gido vién. C 57/64 HS
d3 biéu dién dung so dd nguyén li, nhung so do thuit todn co toi 39/64 hoc sinh 1am sai.
Phan I6n HS déu cho rang dé Robot queo tréi thi banh xe trai quay, banh xe phai ding yén
trong khi thyc té thi nguoc lai. Nguyén do 1a HS chua quan sét ki qué trinh Robot van hanh
va dua ra cau tra loi con dya trén cam nhan thong thuong.
% Hoat dong 4. Ché tao, thir nghiém
Hoat dong thuc hanh dwogc to chic trong 2 tiét. HS thuc hién 14p rap va lap trinh cho
Robot dya trén so d6 da dugc chuan bi. Robot do HS thiét ké ché tao cling da dugc don gian
héa so v&i Robot duoc giéo vién chuén bi, cu thé Robot chi c6 mét cam bién va chi di chuyén
vé mot phia. Khi bat d¢iu tham gia hoat dong, cac nhom HS déu t6 ra ling tng va gap nhiéu
van dé nhu: c6 3/18 nhom chua chuén bj laptop, chwa hiéu duoc so dd lap mach, khdng biét
cach thao tac trén phan mém mBlock, chua biét cach cim day... Tuy nhién, HS vén rit hao
hirng tham gia nhiém vu, Khi cac day ndi bi dat hay cac b phan bi dut mdi néi, HS van binh
tinh xur If mot cach dé dang, du chua c6 kinh nghiém trude dé.

Hinh 7. HS hao hung st dung mo Hinh 8. HS Igp trinh cho Robot
han ndi day motor b; it bang phan mém mBlock

Két thic tiét thuc hanh dau tién, co 15/18 nhém di 1ap rap va lap trinh xong, nhung
chi duy nhat mot nhém caa I16p 10A9 van hanh thanh cong Robot. Budc sang tiét thi hai,
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HS da rat kinh nghiém duoc tir tiét hoc trudc va nhan ra dugc mot s 16i minh tirng méc
phai: ndi sai day ngudn, sip xép sai khéi 1énh trén mBlock... Do di quen thao tac nén HS
cling tu tin hon va thuc hién cdng viéc rat nhanh chong. Két thac tiét nay, tit ca cac nhom
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déu hoan thanh nhiém vu, trong d6 c6 14/18 nhom da van hanh thanh céng Robot.
< Hoat dong 5. Chia sé, thao luan va cai tién

HS lan luot trinh bay san pham trudc 16p, néu tién trinh thuc hién, cam nhan sau chu
dé, nhitng kho khian ma nhoém da gip phai cling nhu néu bién phap cai tién. Cac HS khong
phét biéu ciing s& néu phan hdi cua minh trong phiéu danh gia. Dudi ddy 13 mot s6 phan hdi

duoc HS néu ra:

- “Robot rit nhay va linh hoat nhung khé 1ap rap, day ndi kha rbi”

- “Duy an gitp em hiéu thém vé cong nghé”
- “Lap trinh rat dé dang va thi vi”
- “Can gén v6 boc bén ngoai cho Robot gon dep hon”
- “CAn voi nude xoay dugc 360 do”.

Két thic hoat dong 5, hoc sinh 1am phiéu khao sat dé danh gia sy hing tha, tur tin, Ki vong,

Hinh 9. HS ti tin 1&n b&o c&o, tir ddnh gid va néu cam nhdn vé Robot ciza nhém minh

dinh huéng lua chon nghé nghiép caa ban than, tir &6 dbi chiéu véi cac chi sb trudc chu dé.

3.5.2.Két qua danh gid
Duya trén bo sb liéu thu duoc trén cac nhan té: Tu tin (TT), Hang tha (HT), Ki vong
(KV) va Muc tiéu dinh huéng nghé nghiép (NN), ching ti thuc hién phép kiém dinh paired-

sample t test dé so sanh giira gia tri trudc va sau thuc nghiém.
Bdng 5. Thong ké trung binh cé&c nhan té fruwdc va sau chu dé

Nhén t6 Trung binh N Do léch chuin Sai s6 chuén

oy TG 2.7313 64 0.80650 0.10081
TT sau 3.5656 64 0.66433 0.08304

ourp T use 2.9750 64 0.83988 0.10498
HT sau 3.5500 64 0.72943 0.09118

. KV trude 28477 64 0.85289 0.10661
Pairs v sau 3.6992 64 0.82156 0.10269
_ NN trude 26172 64 0.99599 0.12450
Pard N sau 3.2734 64 1.02810 0.12851
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Bdng 6. Két qua kiém dinh Paired Samples T Test

Nhin tb Trung binh ~ Pj 1éch chuin  Sai s6 chuin Sig (2 - tailed)
TT (sau - trudc) 0.83437 0.80123 0.10015 0.000
HT (sau - trudc) 0.57500 0.82999 0.10375 0.000
KV (sau - trudc) 0.85156 0.82462 0.10308 0.000
NN (sau - trudc) 0.65625 0.84457 0.10557 0.000

4.0000

3.5000

3.0000
2.5000
2.0000
1.5000
1.0000
0.5000
0.0000

TT trwdc TT sau HT trwdc HT sau KV trwéc Kvsau NN trwdc NNsau
Hinh 10. So sanh gi4 trj trung binh c4c nhan té fruwréc va sau thuc nghiém

Két qua thu duoc cho thay gia tri trung binh céc nhan t6 déu co su gia ting mot cach
¢6 ¥ nghia sau thuc nghiém (p<0.001). Diéu d6 cho thay sau khi hoc xong chi d&é STEM
Robotics, HS d gia ting dang ké niém hing tha vai cac hoat dong ki thuat, ty tin trong viéc
tham gia cac hoat dong, ¢ su ki vong nhiéu hon vao loi ich caa cac chu @& STEM. Nhitng
yéu to trén giup thic day su thay ddi trong dinh hudng lva chon nghé nghiép, HS thé hién
su gia ting trong mong mudn theo hoc cac nganh nghé ki thuat lién quan Robotics trong
tuong lai.
4.  Két luan va kién nghi

Trong bai bao nay, ching t6i da xay dung chu d&¢ STEM Robotics tich hop dinh huéng
nghé nghiép dua trén viéc két hop chu trinh trai nghiém Kolb va quy trinh thiét ké ki thuat,
pht hop véi cac yéu cau can dat ctia cac mon Vat 1i, Tin hoc, Cong nghé trong chwong trinh
THPT. Thong qua viéc tham gia cac hoat dong nghién ciru, ché tao Robot ciing nhu thuyét
trinh gidi thi¢u nganh nghé, hoc sinh ¢6 dugc sy trai nghi¢m thuc t& mot sb hoat dong co
ban ctia ngudi ki su thiét ké ché tao. Két qua thuc nghiém su pham cho thdy day hoc STEM
Robotics co6 tdc dong tich cuc dén dinh huodng nghé nghi¢p cua hoc sinh, dic bi¢t trong cac
nganh nghé ki thuét lién quan dén Robotics. Ching t6i hi vong nhitng két qua nghién ctru
ctia bai bao s& dong gop cho su phat trién gido duc STEM Robotics va gido duc hudng nghiép
o truong THPT tai Viét Nam.

7

% Tuyén b6 vé quyén lgi: Céc téc gid xéc nhan hoan toan khéng cé xung dot vé quyén loi.
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ABSTRACT

STEM education is an educational model currently receiving attention at the high school level,
including STEM Robotics topics. Worldwide studies have shown that STEM Robotics positively
impact the career orientation of students in the STEM field. In this article, a career-oriented
integrated STEM Robotics was developed with a topic of ““I am the engineer who created Firefighter
Robot,” based on the physics, informatics, and technology curriculum for high schools. An
experiment was conducted for four classes, aiming to analyze and evaluate its impact on students’
career orientation using the Social Cognitive Career Theory (SCCT). The research findings
indicated that STEM Robotics activities positively influenced students' career orientation in the
future.

Keywords: career orientation; Fire fighting robot; Social Cognitive Career Theory (SCCT);
STEM Robotics
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