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Tom tit: Nghién ciiu nay khao sat vai tro cua tri tué nhan tao (Al) nhw mot céng cu hé tro nhén thirc trong quy trinh
thiét ké kyp thudt STEM nham phat trién nang luc giai quyét van dé ciia hoc sinh THPT. AI khong dwoc sir dung de tao dap
an ty dong ma chi dwoc tich hop o hai giai dogn quan trong: (1) so sanh va liwa chon phwong dn thiét ké; (2) cdi tién nguyén
mau sau thie nghiém. Nghién ciru siv dung thiét ké thwe nghiém doi chitng trieée — sau voi 124 hoc sinh tham gia hoat d‘ong
STEM *“Ché tao dong co dién mét chiéu don gian’ Dw liéu dwoc thu thap bang rubric danh gid nang hc gidi quyet van dé,
nang liee thwee hién thiét ké ky thudt va nang luc cal tién nguyén mau. Két qua cho thay nhém thuwe nghiém dat két qua cao
hon ¢6 Y nghia thong ké so vm nhém doi chimg ¢ tdt cd cdc tiéu chi danh gid. AI hé tro hoc sinh phdn tich phirong dn thzet
ké, phan twe ky thudt va cai tién nguyén mau diwa trén minh chitng thiee nghiém thay vi suy lugn cam tinh. Nghién cwu d‘e xudt
mé hinh tich hop Al trong gido duc STEM theo dinh huwéng hé tro suy ludn ky thudt, tw duy phan bién va gidi quyét vin dé.

Tir khéa: Al hé tro nhén thire; gido duc STEM; quy trinh thiét ké kj thudt; nang luc gidi quyét vdn dé; phan tw ky thudt.

UTILIZING ARTIFICIAL INTELLIGENCE IN STEM ENGINEERING DESIGN
PROCESSES TO DEVELOP PROBLEM-SOLVING SKILLS
IN HIGH SCHOOL STUDENTS

Abstract: This study investigated the role of artificial intelligence (Al) as cognitive scaffolding within the STEM
Engineering Design Process (EDP) to develop high school students’ problem-solving competence. AI was not used as an
automatic answer generator but was integrated only at two critical stages: (1) comparing and selecting design alternatives
and (2) improving prototypes after testing. A quasi-experimental pretest—posttest control-group design was conducted
with 124 students participating in the STEM activity “Designing a Simple Direct Current Motor.” Data were collected
using performance-based rubrics to assess problem-solving competence, engineering design performance, and prototype
improvement competence. The results indicated that the experimental group significantly outperformed the control group
across all assessment dimensions. Al supports students in analyzing design alternatives, engaging in reflective engineering
reasoning, and improving prototypes based on experimental evidence rather than intuitive judgments. This study proposes
a pedagogically controlled framework for integrating Al into STEM education to enhance engineering reasoning, critical
thinking, and problem-solving competence.

Keywords: cognitive Al scaffolding; STEM education; engineering design process; problem-solving competence;
reflective engineering reasoning.
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I. GIOI THIEU

Gido duc STEM hién nay ngay cang nhin manh
viée phat trién ning luc giai quyét van dé, tu duy
k¥ thuat, sang tao va tu duy bac cao cua hoc sinh
thong qua cac hoat dong hoc tap gén voi thuce tién
(Bybee, 2010; Honey et al., 2014). Trong dinh
hudng nay, quy trinh thiét ké k¥ thuat (Engineering
Design Process — EDP) dugc xem la mdt khung
day hoc cdt 181 vi cho phép hoc sinh tham gia vao
cac hoat dong xac dinh van d&, dé xuit giai phap,
ché tao nguyén mau, kiém tra va cai tién san phim
thong qua qua trinh suy luan 1ap (Dym et al., 2005;
National Research Council, 2012). Thay vi chi tiép
thu kién thirc mot cach thu dong, hoc sinh phai van
dung kién thirc lién mon dé dua ra cac quyét dinh
thiét ké va giai quyét cac van dé thyc tién.

Mic du EDP c6 nhiéu gia tri trong gido duc
STEM, viéc trién khai hiéu qua quy trinh nay
trong day hoc thuc té van con nhiéu kho khan.
Hoc sinh thuong c6 thé ché tao nguyén mau ban
dau nhung gip han ché trong viéc phan tich diém
yéu k¥ thuat, ddnh gia cic phuong an thiét ké va
cai tién san pham dua trén két qua thir nghiém.
Kho khan nay dac biét rd ¢ giai doan cai tién thiét
ké (redesign), noi hoc sinh cin két ndi dir liéu
thir nghiém vé6i suy luan k¥ thuat dé diéu chinh
san phdm mot cach hop 1i (Kolodner et al., 2003;
Crismond & Adams, 2012). Trong nhiéu hoat
dong STEM, hoc sinh c6 xu hudng tap trung vao
viéc hoan thanh san pham hon 1a thyc hién qua
trinh phan tu va cai tién lién tuc. Didu nay lam
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cho hoat dong STEM tr¢ nén thién vé san phém
thay vi phat trién tu duy k¥ thuat va suy luan giai
quyét vin dé. Ngoai ra, khi phai dong thoi xr i
kién thirc khoa hoc, quyét dinh thiét ké va danh
gia nguyén mau, hoc sinh dé giip qua tai nhan thirc
trong qua trinh hoc tap (Sweller, 1988).

Su phat trién nhanh chong cua tri tu¢ nhan tao,
dang mo ra nhiéu co hdi méi cho viée hd tro hoc
tap thich g trong glao duc. AI hoi thoai c6 kha
ning cung cap phan hoi tirc thoi, goi ¥ suy ludn,
dat cau hoi phan tu va hd trg hoc sinh trong cac
hoat dong hoc tap phtrc hop (Kasneci et al., 2023;
Dwivedi et al., 2023). Theo quan diém nhan thirc
phan tan (distributed cognition), cac cong cu cong
nghé c6 thé déng vai trd nhu ngudn lyc nhan thirc
bén ngoai gitp mo rong quad trinh suy ludn va ra
quyét dinh ciia ngudi hoc (Hutchins, 1995). Trong
gido duc STEM, Al c6 thé hd trg hoc sinh phan
tich cac phuong an thiét ké, xac dinh 151 k¥ thuat
va cai tién nguyén mau thong qua cac tuong tic
mang tinh phan hoi.

Tuy nhién, phan 16n cac tng dung Al trong gido
duc hién nay chi yéu tap trung vao tim kiém thong
tin, tra 101 ty dong hoac cung cép dap an nhanh.
Trong nhiéu truong hop, hoc sinh st dung Al nhu
cdng cu tao dap an thay vi cong cu hd trg suy luan
va phan bién ky thuét. Diéu nay c6 thé lam giam co
hoi phat trién tu duy doc 1ap va suy luan giai quyét
van dé cta hoc sinh trong cac hoat dong thiét ké k¥
thuat. Pac biét, cac nghién ctru vé vai tro cua Al
nhu cong cu hd tro nhan thirc trong quy trinh thiét
ké k¥ thuat STEM, nhét 13 ¢ giai doan danh gia va
cai tién nguyén mau, van con han ché (Zawacki-
Richter et al., 2019; Holmes et al., 2019).

Nghién ctru nay xem Al khong phai 1a cong
cu tao 101 giai tw dong ma 1a cong cu hd trg nhan
thirc duoc tich hop vao quy trinh thiét ké k¥ thuat
STEM. Cu thé, Al chi duoc sir dung & hai giai
doan quan trong gém: (1) so sanh va lya chon
phuong an thiét ké; (2) cai tién nguyén mau sau
thir nghiém. Trong mé hinh nay, Al hd tro hoc
sinh phén tich tinh kha thi cua thiét ké, xac dinh
16i k¥ thuat va diéu chinh nguyén mau ma khong
thay thé hoat dong tu duy va ra quyét dinh ctia hoc
sinh. Nghién curu tap trung xem xét anh hudng
cta AT hd trg nhan thire dbi véi:

H1. Nang lyc thyc hién thiét ké k¥ thuat;

H2. Ning luc cai tién nguyén mau cta hoc sinh
trong cac hoat dong STEM.
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Két qua nghién ctru nay budc dau danh gia tinh
kha thi cua mot khung tich hop Al trong gido duc
STEM theo dinh huéng hd tro tu duy thiét ké ky
thuat va phan tu cua hoc sinh.

II. CO SO LY LUAN

2.1. Quy trinh thiét ké ky thuit trong gio
duc STEM

Quy trinh thiét ké k¥ thuat (Engineering Design
Process — EDP) dugc xem 1a thanh phan c6t 15
ctia gido duc STEM nham gitp hoc sinh giai quyét
cac van dé thyc tién thong qua hoat dong thiét ké,
thir nghiém va cai tién san pham k¥ thuat (Dym
et al., 2005; National Research Council, 2012).
Theo Dym va cong sy (2005), EDP 1a mét qua
trinh gidi quyét van dé mang tinh lip, trong do
nguoi hoc phai lién tuc xac dinh yéu cau, dé xuat
giai phap, danh gia tinh kha thi va diéu chinh thiét
ké dua trén két qua th nghiém. Khong gidng cac
hoat dong hoc tép tai hién kién thuc, EDP doi hoi
hoc sinh huy dong kién thtrc lién mén, suy luan
k¥ thuat va tu duy phan bién dé dua ra cac quyét
dinh thiét ké phui hop (Crismond & Adams, 2012).
Vi vay, EDP khong chi hudng téi viée tao ra san
pham ma con déng vai trd quan trong trong phat
trién nang luc giai quyét van dé va tu duy k§ thuat
cua hoc sinh.

Theo quan diém cua li thuyét hd tro nhan thic
(cognitive scaffolding), nguodi hoc co thé thuc
hién hi€u qua cac nhi€ém vu phtrc hop khi nhan
duoc su hd trg phu hop trong qud trinh hoc tap
(Wood et al., 1976). Dya trén li thuyét kién tao xa
hoi cua Vygotsky (1978), hd tro nhan thirc gitip
hoc sinh phat trién tu duy thong qua cac tuong tac
dinh hu:ong va phan hoi ph hop trong “ving phat
trién gan”. Trong gido duc STEM, hd tro nhan
thirc dic biét quan trong vi quy trinh thiét ké ky
thudt doi hoi hoc sinh phai 1ap ké hoach, theo doi,
danh gia va diéu chinh qua trinh giai quyét van
dé. Cac nghién ctru tong quan gan day cho thay
hd tro nhan thirc bang cong nghé c6 thé cai thién
chét luong suy ludn, mue d6 tham gia hoc tap va
nang lyuc giai quyét vin dé cua hoc sinh trong moi
truong STEM (Belland et al., 2017).

Su phat trién nhanh chong cua tri tué nhan tao
Al, dang mo ra nhiéu co hdi méi cho viée hd tro
hoc tap thich ing trong gido duc. Al hoi thoai c6
kha ning cung cip phan hoi tirc thoi, goi ¥ suy
luan, dat cau hoi phan tu va hd tro hoc sinh trong
cac hoat dong hoc tap phtrc hgp (Kasneci et al.,
2023; Dwivedi et al., 2023).
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Theo quan diém nhan thic phan tan
(distributed cognition), cadc cong cu cong nghé
c6 thé déng vai trdo nhu ngudn luc nhan thic
bén ngoai gilp md rong qua trinh suy ludn va
ra quyét dinh ctia nguoi hoc (Hutchins, 1995).
Trong gido duc STEM, Al c¢6 thé hd tro hoc sinh
phan tich cic phuong an thiét ké, xac dinh 15i
ky thuat va cai tién nguyén mau thong qua cac
tuong tac phan hdi mang tinh ddi thoai va phan
tu. Tuy nhién, phan 16n cic ung dung Al trong
gido duc hién nay van chil yéu tap trung vao tim
kiém thong tin hodc cung cap dap an ty dong hon

1a hd trg iterative engineering reasoning trong
EDP (Holmes et al., 2019; Zawacki-Richter et
al., 2019).

2.2. Mo hinh AI- EDP trong gido duc STEM

Trong nghién curu nay, Al dugc tich hop truc
tiép vao quy trinh thiét ké k¥ thuat STEM & hai
giai doan quan trong: (1) dé xuat va lya chon giai
phap; (2) ché tao va cai tién nguyén mau. M hinh
Al-supported EDP dugc xay dung dya trén céac
nghién ciru cua Dym va cong sy, Kolodner va
National Research Council vé quy trinh thiét ké
k¥ thuat trong gido duc STEM.

Hiéu van dé va xdc dinh
yéu cau

A 4

Tao va lya chon
cac giai phap

Had tro ciia Al trong
viéc lwa chon giai phap
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viée xdy dyng nguyén mau
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Béo cdo két qua
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Hinhl. Al- EDP trong gido duc STEM
(Dvm et al., 2005; Kolodner, 2002, National Research Council, 2012).

Mo hinh bat dau tir hoat dong xac dinh van
dé va yéu cau thiét ké. O giai doan nay, hoc
sinh phan tich nhiém vu, xac dinh ti€u chi san
pham va cac rang budc thiét ké. Sau dé, hoc
sinh chuyén sang giai doan dé xut va lya chon
giai phap voi sy hd trg cua AL Al hd trg hoc
sinh m& rong y tuong thiét ké, goi y cac phuong
an khac nhau va phan tich wu nhuoc diém cua
ting giai phap. Thong qua cac phan hdi mang
tinh goi mo, Al gitp hoc sinh xem xét van dé
dudi nhiéu gbc do khéac nhau thay vi lya chon
giai phap theo truc giac.

Sau khi lya chon giai phép, hoc sinh tién hanh
ché tao nguyén mau. Trong giai doan nay, Al tiép
tuc ho trg thong qua vi¢c goi y vat liéu, cAu trac
thiét ké va cach t6i vu hoa san pham. Khi nguyén

mau dugc hoan thanh, hoc sinh tién hanh thir
nghiém va danh gia mirc d6 dap tng yéu ciu caa
san pham. Néu san pham chua dat yéu cau hoic
chi dap ang mot phan yéu cau, hoc sinh tiép tuc
diéu chinh va cai tién thiét ké v6i sy hd tro phan
hoi tir AT trude khi thir nghiém lai.

M6 hinh AI- EDP trong gido duc STEM,
nhdn manh ban chét lap cua qua trinh thiét ké
ky thuat, trong d6 hoat dong thir nghiém — danh
gia — cai tién dugc thuc hién lién tuc nham tdi
rru héa san pham. Al dong vai tro nhu mot cong
cu hd tro nhan thtc giup hoc sinh phan tu, diéu
chinh chién lugc va dua ra cac quyét dinh thiét
ké dya trén phan tich va bang chimg thay vi
cam tinh.
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Bang 1. Hoat dong day hoc STEM c6 hd tro AI trong quy trinh thiét ké ky thuat

Giai doan EDP Hoat dong cua hoc sinh Vai tro hd trg cua Al
L LA Phan tich yéu cau thiét ké, xac | Hoc sinh tu xac dinh van dé va yéu cau
Xac dinh van dé A y’ \ 2 A1 A ’ Y
dinh tiéu chi san pham thict ke
N Pua ra cac ¥ tudng thiét ké va | Al goi ¥ v tudng, hd trg phan tich wu
Dé xuat giai phap 4 £ gy Yy £ b

lya chon phuong an phu hgp

nhuoc diém va lya chon giai phap

Ché tao nguyén mau

Thiét ké va ché tao san pham

Al goi ¥ cach xdy dung nguyén mau va
toi uu hoa cau trac thiét ké

Thtr nghiém san pham |, ~ 2
cta san pham

Kiém tra kha ning hoat dong

Hoc sinh tu tién hanh tht nghiém va danh
gia két qua

Cai tién thiét ké x B
pham sau thir nghiém

bicu chinh va hoan thién san

Hoc sinh ty diéu chinh thiét ké dua trén
két qua thu nghiém

B , J kf(t 2 A , A
a0 €ao KCt qua nguyén li hoat dong

Trinh bay san pham va giai thich

Hoc sinh tur bdo cdo va phan tu qua trinh
thict ke

2.3. Niing e gidi quyét vin dé caia hoc sinh
trong giao duc STEM

Ning luc giai quyét van dé dugc xem 1a mot
trong nhiing ning luc cbt 15i ciia gido duc STEM.
Trong bdi canh thiét ké k¥ thuat, ning luc nay
thé hién ¢ kha nang xac dinh véan dé, dé xuit giai
phap, thyc hién thiét ké, danh gia két qua va cai
tién san pham dya trén bang chimg thuc nghiém.
Khong giéng cac bai toan c6 cau tric ¢d dinh, cac
van dé trong STEM thuong mang tinh md va ¢
nhiéu phuong 4n giai quyét khac nhau. Vi vay,
hoc sinh can huy dong kién thic lién mén, tu duy
phan bién va suy luan k¥ thuat dé dua ra quyét
dinh phu hop.

Trong nghién ctru nay, ning lyc giai quyét vin
dé cua hoc sinh dugc danh gia thong qua cac thanh
phan: (1) hiéu va phan tich van dé; (2) dé xuét va
lwa chon giai phap; (3) thuc hién thiét ké va ché

tao; (4) danh gia két qua thir nghiém; (5) cai tién
san pham. Cac thanh phan nay phan anh day du
qué trinh giai quyét van dé trong EDP va phu hop
véi ddc trung cua gido duc STEM.

Viéce tich hop Al vao EDP dugc gia dinh sé
hd tro hoc sinh phat trién nang lyc giai quyét van
dé thong qua viéc ting cudng diéu tiét siéu nhan
thirc, hd trg suy luan ky thuat va thuc day phan tu
trong qué trinh thiét ké. AI khong thay thé hoat
dong tu duy ctia hoc sinh ma déng vai tro hd trg
nhan thirc nhdm gitip hoc sinh dua ra quyét dinh
thiét ké hiéu qua hon.

III. KET QUA VA THAO LUAN

3.1. Két qua

Nghién ctru nay da khao sat vai tro AI nhu mot
cong cu hd trg nhan thic trong day hoc STEM
theo quy trinh thiét ké k¥ thuat EDP cha dé: “Ché
tao dong co dién mat chiéu don gian”

Hinh A1. Al hd trg hoc sinh so sanh cac phuong an
thiét ké khung diay quay trong tir trudng

Céu héi cha hoc sinh:

Nhém ching em cé hai phiong an thiét ké khung déy quay
trong tir trutmg. Phuong én 1 diing tryc kim logi cé dinh, con
phurong an 2 diing déy treo mém dé giam ma sat.

Al hay gitip chiing em so sanh uu diém, han ché va mic d&
phi hop cua hai phuong an.

Goi y cia Al:
Dudi diy 1a biang so sanh hai phuong én theo cic tidu chi quan trong.

Phurong én 1 Phurong dn 2

(T&y)
quay én dinh.

Két lufn cia Al:
Néu wu tién d§ &én dinh va higu qua hoat déng, nén chon Phuang an 1.

Néu wu tién gidm ma st dé ting tc d6 quay, b thé chon Phueng én 2
nhung cin cai tidn &€ tang 86 &n dinh.

T (Tryc kim logi €8 dinh) (Day treo mém) L

©5 én dinh LR Phuong én 1

Khi quay (Rét tét) &n dinh hon

Ma st tryc * kK * ok ok ok & Phuong én 2

quay (Nho han) ma sat nhé hon.

©6 bin co hoe * ok ok ok G Truc kim loai
(Cao) bin hon diy treo.

B9 dé ché tao * ok ok ok & Trye kim loai dé
(Dé) Iip rép va cin chinh.

Hidu qui heat déng * ok Kk ok ir Phurong én 1 phis

hop hon i yéu chu

Hinh A2. Al hé trg hoc sinh phén tich 16i k§
va dé xudt cai ti€n nguyén miu
Cau héi cha hoc sinh:
Nguyén miu ctia ching em quay chua 8n dinh vh 881 khi dimg lai

khi hoat ddng. Al hiy giip ching em phén tich nguyén nhan va dé
xudt cac didu chinh phis hop 38 cai thign hoat ddng cua nguyén miu.

Gai ¥ cia Al:
Dudsi déy I cac vén dé cé thé gap va goi ¥ didu chinh phis hop.
Bé xudt didu chinh

Hign twgng quan sat Nguyén nhin eé thé

« Cain bling Iai khung day
(didu luemg hai bin biing nhau)
* Bidu chinh trye quay thing hing

+ Khung dity chua ciin bing
« Trye quay khing thing

Khung diy quay
rung léc

« Giam ma st tai diém tua
(bi trom, dimg 8ng nhd)

= Kidm tra vi sidt chit
tidip xic dign

« Ma sit tryc quay lon

Tée 4 quay thi
< b quay thip « Tidp e din chwra t8t

- Bua nam chim lai gén
khung diy hon
= Bidu chinh vj tri nam ehim
dai dign hai cue
= Kidm tra ngudn dién vi diy ndi
« Didu chinh cor dign tidp xic

Khung diy dimg lai
sau mit hic quay

« Lye tir chura i manh
- Mam chiim dit chua dng
i tri

Chuyén déng - Déng dién khang &n dinh

khéng dé - Car dign b lach
ke g e déu v b gbp
» Céc chi tidt ldng, &c chua i . .
8 - Kidm tra vh siét chit cae mi nd
Phat ra tiéng kéu, Sidt chit idm tra v si it che mdi ndi

» Didu chinh khodng hé gitra
Khung diy va nam chém

rung nhe - Khung dity va cham vie

nam chim

Luu ¥ chung ciia Al:
Sau méi ldn diéu chinh, hiy kiém tra lai hoat déng cda mé hinh va
ghi chép kit qui dé tidp e 181 uvu.

Hinh 2. AI hd tro thiét ké va cai tién nguyén mau
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Két qua thyc nghiém (hinh 2) cho thy viéc
tich hgp Al trong cac hoat dong STEM da gop
phan nang cao ning lyc giai quyét van dé, ning
luc thyc hién thiét ké ky thuat va nang lyc cai tién
nguyén mau cta hoc sinh so véi day hoc STEM
thong thuong. Trong chii dé STEM nay, Al chi
duoc str dung & hai glal doan gom So sanh cac
phu’orng an thiét ké; Ho tro cai tién nguyen mau.

O giai doan dé xut giai phap, AI hd tro hoc
sinh phén tich va so sanh cic phuong an thiét ké
dua trén cac tiéu chi nhu do 6n dinh khi quay, ma
sat cua truc quay, kha nang ché tao va hiéu qua
hoat dong ctia mé hinh. AT khong dé xuét nguyén
1i m&i ma chi hd trg phan tich vu diém va han ché
ctia cac phuong an do hoc sinh dé xuit.

TAP CHI TAM LY - GIAO DUC

0 giai doan cai tién nguyén mau, Al hd tro hoc
sinh phan tich cac 16i ky thuat nhu rung lac, toc
d6 quay thap hoic tiép xuc dién chua 6n dinh. Tir
két qua thir nghiém, Al goi y cac diéu chinh trén
nguyén mau hién c6 nhu can bang lai khung day,
giam ma sat tai tryc quay, diéu chinh vi tri nam
cham va cai thién tiép xuc dién.

Két qua ¢ Bang 2, Al hd tro hoc sinh cai thién
dang ké ning luc thu’c hién thiét ké ky thuat o
tat ca cac thanh phan gom dé xuat glal phap, lya
chon g1a1 phap va ché tao nguyén mau. Didu nay
cho thay Al c6 vai tro nhu mdt cong cu ho tro suy
luan k¥ thuat va ra quyét dinh trong qua trinh thuc
hién hoat dong STEM. Két qua nay phu hop voi
gia thuyét H1.

Bang 2. Két qua ning I thue hién thiét ké k§ thuat

. A4, ., Nhom thuc nghiém | Nhém doi chin
Thanh phan danh gia Meaﬁ N S%) i Mean + SD & t p
Dé xuat giai phap 3.82+0.48 3.21+0.51 5.64 <.001
Lua chon giai phap 3.76 + 0.44 3.09 +0.55 6.08 <.001
Ché tao nguyén mau 3.83+0.46 3.17 +0.49 6.09 <.001
To6ng ning lyc thiét ké ki thuat 3.80 +0.41 3.16 £ 0.45 6.85 <.001

Ngoai ra, két qua & Bang 3, hoc sinh nhém
thyc nghiém c6 ning lyc phan tich 16i k¥ thuat,
dé xuét diéu chinh va cai tién nguyén mau t6t hon
nhém ddi chimg. Diéu nay ching t6 Al c¢6 thé hd
trg hiéu qua qua trinh phan tu k¥ thuat (tuy danh

gia va diéu chinh) trong day hoc STEM. Két qua
nghién ctru xac nhéan gia thuyét H2 va cho thay Al
khong chi dong vai trod cung cap thong tin ma con
hd trg hoc sinh trong qué trinh dénh gia va cai tién
san pham k¥ thuat.

Bang 3. Két qua ky niing cai tién nguyén miu

Ticu chi Nhom thyc nghiém | Nhém dbi ching ¢ .
Mean + SD Mean + SD
Phén tich 16i k§ thuat 3.71 +0.45 3.12+0.50 5.38 <.001
Dé xuét diéu chinh 3.65+0.47 3.08 +0.52 5.12 <.001
Cai tién nguyén mau 3.46 +0.51 3.09 + 0.49 3.22 .002
Téng ning luc 3.61 +0.43 3.09 + 0.46 5.01 <.001

DPé xem xét anh huong ctia AT ho trg nhan thirc
ddi véi nang luc suy luan k¥ thuat, bdn hoc sinh
dai dién duoc lya chon ngau nhién tir nhém thuc
nghiém va nhom ddi chimg dé so sanh bang biéu
dd radar (Hinh 2). Biéu do radar thé hién nim

Hoc sinh 1

== E-Group ====C-Group

1
10

thanh phan ning luc lién quan dén hoat dong
STEM c6 hd trg AL bao gdm: hiéu yéu cau thiét
ké (S1), so sanh cac phuong an thiét ké (S2), ra
quyét dinh k¥ thuat (S3), ché tao nguyén mau (S4)
va cai tién 1ap lai nguyén mau (S5).

Hoc sinh 2
e F-Group == C-Group

1
10
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Hoc sinh 3
o E-Group e C-Group

1
10

Hoc sinh 4
e E-Group s C-Group

1
10

Hinh 2. D6 thi k¥ nang ciia hoc sinh nhém ddi chitng E va nhém thy nghiém C

Hinh 2 cho théy nhom thuc nghiém c6 dién tich
biéu db radar 16n hon dang ké so voi nhom doi
chung ¢ tat ca céc hoc sinh dai dién. Dua trén udc
lwong hinh hoc, dién tich trung binh cua biéu d6
radar & nhom thyc nghiém dat khoang 170,8 don
vi trong d6i, trong khi nhom dbi chimg chi dat
khoang 94,2 don vi. Chénh I¢ch di¢n tich khoang
76,6 don vi cho théy hoc sinh trong nhém co %)
trg Al phat trién dugc hd so nang luc suy luan k¥
thuat toan dién va can béng hon.

Su khac biét 16n nhat duge quan sat & S2 (so
sanh phuong an thiét k&) va S5 (cai tién lap lai
nguyén mau). Ké qua nay cho thdy AI hd trg
nhan thire dac biét hiéu qua trong cac giai doan
¢6 yéu cau nhan thirc cao cua Quy trinh thiét ké
ky thuat (Engineering Design Process). Thong
qua cac tuong tac phan tu voi Al, hoc sinh ¢6 kha
ning danh gia tot hon cac phuong an thiét ké, xac
dinh diém han ché cua nguyén mau va diéu chinh
thiét ké dya trén minh chimg thir nghiém. Nguoc
lai, nhém ddi ching thé hién két qua thap hon ¢
cac thanh phan lién quan dén cai tién nguyén mau,
cho thdy day hoc STEM truyén thdng c6 thé chua
hd trg ddy di cho hoat dong danh gia phan tu va
cai tién ky thudt mang tinh lap lai.

3.2. Théao luan

Két qua nghién ctru cho thay viée tich hop Al theo
hudng hd tro nhan thic dd gép phan chuyén hoat
dong STEM tir tiép can thién vé ché tao san phim
sang tiép cAn nhin manh suy luén k¥ thuat va phan tu
trong quy trinh thiét ké. Khac véi viée sir dung Al nhu
cong cu tao dap an ty dong, nghién clru nay gidi han
vai trd ctia Al & hai hoat dong: ho trg so sanh phuong
an thiét k& va hd tro cai tién nguyén mau. Cach tiép
can ndy gitp duy tri vai trd chu thé cua hoc sinh trong
qua trinh giai quyét van dé k¥ thuat.
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Mot diém dang chua y 1a Al dic biét c6 y nghia &
cac giai doan hoc sinh thuong gap kho khan trong
EDP, nhit 12 danh gia tinh kha thi cua giai phap va
cai tién nguyén mau sau thir nghiém. Trong nhiéu
hoat dong STEM truyén thdng, hoc sinh thuong
dimg lai & viéc hoan thanh nguyén mau ban dau
ma chua thuc hién day du qua trinh phan tu. Két
qua nghién ctru cho thay Al c6 thé hd tro hoc sinh
phan tich van dé dudi nhidu goc do k§ thuat khac
nhau va diéu chinh thiét ké dua trén bang chimg
thuc nghiém thay vi cam tinh. Diéu nay phu hop
v6i quan diém cta Crismond va Adams (2012) vé
tu duy phan bién, diéu chinh thiét ké trong gido
duc STEM.

IV. KET LUAN VA KHUYEN NGHI

Nghién ctru nay cho thdy viéc tich hop Al nhu
mdt cong cu hd tro nhan thic trong quy trinh
thiét ké k¥ thuat STEM c6 tac dong tich cuc dén
nang luc giai quyét van dé, tu duy ky thuat va
ning luc cai tién nguyén mau cua hoc sinh. Al
khong déng vai tro tao 1o gidi ty dong ma hd
trg hoc sinh phén tich phuong an thiét ké, phan
tu va diéu chinh san pham dya trén két qua thir
nghiém. Két qua nghién ctru gop phan khing
dinh tiém nang cua Al hoi thoai nhu mot cong
cu cognitive scaffolding trong gido duc STEM.
Nghién ciru da dé viéc tich hop Al trong gido
duc STEM can dugc kiém soat vé mat su pham
va dinh hudéng theo hd tro suy luan ky thuat thay
vi thay thé hoat dong tu duy cua hoc sinh. Trong
thuc tién day hoc, gido vién nén su dung Al &
cac giai doan hoc sinh gap kho khan nhu phan
tich giai phap, danh gia nguyén mau va iterative
redesign nham ting cudng phan tu va giai quyét
van dé trong hoat dong STEM.



TAP CHI TAM LY - GIAO DUC

TAI LIEU THAM KHAO

Belland, B. R., Walker, A. E., Kim, N. J., & Lefler, M. (2017). Synthesizing results from empirical research on computer-
based scaffolding in STEM education: A meta-analysis. Review of Educational Research, 87(2), 309-344. https://doi.
org/10.3102/0034654316670999

Bybee, R. W. (2010). Advancing STEM education: A 2020 vision. Technology and Engineering Teacher, 70(1), 30-35.

Crismond, D., & Adams, R. (2012). The informed design teaching and learning matrix. Journal of Engineering
Education, 101(4), 738-797. https://doi.org/10.1002/.2168-9830.2012.tb01127.x

Dwivedi, Y. K., Kshetri, N., Hughes, L., Slade, E. L., Jeyaraj, A., Kar, A. K., et al. (2023). “So what if ChatGPT
wrote it?” Multidisciplinary perspectives on opportunities, challenges and implications of generative conversational Al
for research, practice and policy. International Journal of Information Management, 71, 102642. https://doi.org/10.1016/].
ijjinfomgt.2023.102642

Dym, C. L., Agogino, A. M., Eris, O., Frey, D. D., & Leifer, L. J. (2005). Engineering design thinking, teaching, and
learning. Journal of Engineering Education, 94(1), 103—120. https://doi.org/10.1002/5.2168-9830.2005.tb00832.x

Holmes, W., Bialik, M., & Fadel, C. (2019). Artificial intelligence in education: Promises and implications for teaching
and learning. Center for Curriculum Redesign.

Hutchins, E. (1995). Cognition in the wild. MIT Press.

Kasneci, E., Sessler, K., Kiichemann, S., Bannert, M., Dementieva, D., Fischer, F., et al. (2023). ChatGPT for good? On
opportunities and challenges of large language models for education. Learning and Individual Differences, 103, 102274.
https://doi.org/10.1016/j.1indif.2023.102274

Kolodner, J. L., Camp, P. J., Crismond, D., Fasse, B., Gray, J., Holbrook, J., et al. (2003). Problem-based learning
meets case-based reasoning in the middle-school science classroom: Putting learning by design into practice. Journal of the
Learning Sciences, 12(4), 495-547. https://doi.org/10.1207/S15327809JLS1204 2

National Research Council. (2012). A framework for K—12 science education: Practices, crosscutting concepts, and
core ideas. National Academies Press. https://doi.org/10.17226/13165

Sweller, J. (1988). Cognitive load during problem solving: Effects on learning. Cognitive Science, 12(2), 257-285.
https://doi.org/10.1207/s15516709c0g1202_4

Vygotsky, L. S. (1978). Mind in society: The development of higher psychological processes. Harvard University Press.

Wood, D., Bruner, J. S., & Ross, G. (1976). The role of tutoring in problem solving. Journal of Child Psychology and
Psychiatry, 17(2), 89—100. https://doi.org/10.1111/j.1469-7610.1976.tb00381.x

TAM LY - GIAO DUC | 101



