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Abstract: This study conducted a scoping review of drone-integrated STEM/STEAM education research (2021-2025)
following PRISMA-ScR for searching, screening, and content coding. Using a two-layer synthesis, Layer 1 mapped
research trends, teaching contexts, and Arts (A) representation across all included studies, while Layer 2 examined
intervention studies with quantitative data to compare pedagogy, assessment, and the operationalization of A. Findings
show a geographically concentrated evidence base and a predominant emphasis on formal curricula and hands-on tasks.
Although many studies are labeled “STEAM,” implementation remains largely STEM-oriented; A is often implicit (e.g.,
visual/media products or design-and-making) and rarely specified with explicit learning objectives or assessment criteria.
We therefore propose assessable A learning goals with an illustrative rubric and recommend comparable, longer-term

study designs to strengthen evidence for drone-integrated STEAM curricula.

Keywords: drones; STEAM; scoping review; arts integration; assessment

s A (UAV) BEfmAiTiEs. RAEA AR BB HSN, $HAEETHFTON
SHMBHMMﬁ%ﬁﬁ(%mymhmx)O%ﬁ,%ﬁﬁméﬁﬁlﬁ LTS H R R,
Bhr (A) FIEEGARRERETRAAELR, B2 THTHFZ BAZHRE, AR [A wiTEE
AM STEAM WAk Az SBIBAEAL ] ZF K, AR ASL% & AR ZE L B 54T X B 4% h AR 4 3%
I EEE

AFRTMAEAT: (1) FHARAEH Gh/FE/RG) A2

1044



GCCCE2026

Q) FFREHEE T E, BAAEXLT?
(3) AZEALMHBEFZTHINLHMT?
(4) ARFFRXIHBALT Do TR A Z 34 (B3 H—% 3 S4— TH) ?

2 Ty ik

2.1. X FEHFEAE

A ik 4% E A (Arksey & O’Malley, 2005) , it %% PRISMA-ScR (Tricco etal.,2018)
EAREEEGE, AA RS Google Scholar. ERIC 3% Scopus; 7 AW XM 4EF M AR K,
ATEIKGE S k. EXRE X SHEA %: (UAV OR drone OR "unmanned aerial vehicle" OR
UAS OR quadrotor) AND (STEM OR STEAM) AND (education OR learning OR curriculum OR
classroom OR maker OR "project-based"). " U Bl 42 F 61,51 &AM/ AT R/ EARITRE
+STEM/STEAM+# % /5 8 /3RA2/# 5. (R#EMEFH: 11553 20 H)

BINAZEE: K-12 353 A WL & AMANN STEM/STEAM # £ % (BANFF R, R
R/ FRXA LA M IR o HER & HHF/IE A AL AKFHR, £F/TERALEHSE R
o AL, FERRALBRGERLATLEFR, RENN 26 BRI AHBRG ST EAR
2.2. RBP4 BRI

REEA S ANARHE 42 B AEZR (4o Yeungetal,,2024) A% E, 06 ARXBRE/HKF
FEBL, #F W (EX/EAFEXR) | #F &, £ AKMEREH, STEAM g (STEM H i)
/STEAM £)) . A ZRBAA LREEM/Z T RAE/RF N/ RRRN) BAG LY#E A BiF
$3FE, ARSTERN, AFFREZ codebook A M) (EHEAMAAH S2 £245) , %
AT E R, AFRAEATEAE 25, AR TR, ARHFRAEALHHE (30%)
3T R 2, HARME codebook YR B 4k AH A FHE AT AR X . ARG Rz F—FK
AN=26 £RA8F MR % RRELRENNARELE IR EI R n=19 EIT LB,

3.&X

3. 1. FF XA F 5 A7

ARSI 19 Ik BL Z RRHE TR, KB, HP R EIRALE SR
4 s AHkAE N STEAM HH 2 MH (nk 1) « BRBEFHARIABBET: B 10, B
6. £M3, HEMNSEFARERRAE (474%) , BTHEAFHAN R H 6L
Fro HEMWIAEXFAR & SR (10/19) , Ky hA Ty, Rk, HEEALRAR R E,
¥ % WA AR STEAM (13/19) , 12 Arts BIFERRAAL L (W8 9, IS4 8. ABRA2) ,
BT RATAE L7 STEM fb ) Bk Ades, A % BMsh30EM, B REMFRIT,

1
AR BN STEAM # 7 L Z #4587 (N=19)
A H #=Z/n
[ 35, LM/10  RE/4 R # /5 ST/ BLM/6 £ M3
HEWHSE iE X 3EA2/10 JFJE X3 F X/9
FRALELSIE  STEM ¥ 19)/6 STEAM ¥ /13

1045



GCCCE2026

TR A% = #/5 /12 D2
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3.2. RAMBN STEAM K T Z X 91X R F 5T RATFH % 2

FAREFZAT FREFHETAHE: PERS (0=12, 632%) , LRASFHE (05,
26.3%) , 1 /KSR BIBAK (=2, 10.5%) , BTAKFBAA 4ERE M. HR G kRS
HRERS (=6, 31.6%) , LRAZFEQFL (n=5, 263%) , WAL ELEENE /A
£& & (0=3, 158%) , FAME / #EHAE (=2, 10.5%) . KFRE S AR/ KT
% (n=13, 68.4%) , H&&M/ FEXFH (0=7, 368%) GRPHLTEMIN) 5 5
A BERBFRTQREANZGI T AL (& n=3, 158%) . ERnT, RESUMEHTR,
THERERSAEFE LHFBBTH,

3.3 RAMBN STEAM # F 7 EAT LA 49 # 4 4K8

HENALEZZAMEARLERT, £ 19 REEHEFART, RELLAAR /B EZA
BEB, AE 42.1%, QETMBR/ HBRRAE. AR EZR GeB g, B, S =Mk
B BOERE [ BAFFRRET: RRALHRMEREES G GL6%) , 5% —RiER
2, Al EHE, RAREIMSZFTETRNEBN; AT RRBRKE / ALFHE
(15.8%) , MARZH, WFRF., G/ BELREF LHENNEHHEREF F.
AR ERABALERLE (10.5%) -

4353

4.1. BAMGN STEAM K F5F X EH 2 A& BT

AR AZ AR EFTRE, THREKRRERARCESTRBE RS LR A5
BN S 32 M GR AL AR ) ISR E A, BBBAR [ IFAEAR T F KT A EGE NGRAZF R
A%, 4% AM 2 5 a4k A 3t R 4857 % (European Commission, 2025); 5% — 7 &, % VA STEAM
VB S M BT, TR T REARAE A STEM R IAEHK BB R EHAZHR, WA RHREZ (F3R)
L EHBREAEIRGE S HEN BRE, BREMMNERGIRS . AXEHE TG,
BHEA AT EXRFAL, T 2R AR REIE T, BARTHE, KA E TR R
MEW, MEBEZT, T4y, RARRATHRBLEF —BZMNILF5 A= (Shadish et al.,
2002) » MRELELBM G MT, R THSL KK STEAM, BAEMTF ALAL, 248842 X%
5% STEM #7135 % 2400, B H 8 5 $5 TT4R4F L7 3P 2 09 U B 4%, B 4K1E Arts IR A%
SARE, FEREVEBZ, BEXGFEFERLE, T HHEEELEREIARL FIEA
(Yeung et al., 2024) .

4.2. BABBA STEAM # T L ZIHE X FB )T 7 AR G2 3%

A BN N STEAM A B EHFARSZETATERZEHRKF. PEHETATHE
) &) 3E A& STEAM / STEM AR M RE 7, 12 7r 3k tassd, <2 MBMPIEHE (Yeungetal,
2024) ; MEZT, KFL/ FATH K, THREKRBENE LR H o mEAE e
£ A7 EA%4FA M (Federal Aviation Administration, 2024)  #F 57 kB & d, % 3RbaiE AT
%o R E AR RET L, B MENEEHARRR, T2RBATRAFSETHEES
T, HEFHBEEIEWRS; BRI S AR T TR RS E AR R T B AT R
092 %% 4% (White & Sabarwal, 2014) .

4.3. BABBA STEAM X 7 F EATL F 69 H LG F A RIKA

EpgmE, SAMAEN STEAM K F X B # H % VL STEAM ik AFRAZLZE, 2R

RALR N S E P 7A STEM BB S HE 7, JodAL, RITIEHSE IR S, B LEE
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SERK [ZVHEE, EHhAE | M3, SRATELDEIE. AR BAIARHES
LIEAZREM RS, EEVERNEMBELS, HIORERFER/ZERAH ) . —HAE
TRAAZAGHEERZ: X—, SARAFFEARBKE, AHEEHE X RBHe T 230E
#7i @ (Norman et al., 2018) , FH Ak BB BRAN BAZ, =, SHAREER
BAET AT S H R AGHE, Ehrmp e, $8ug%. L=, B ZHBEAME &
AMIANT BB HF & BIFTEAF ER, HEMZHE LS KM P 5] S (Yeungetal., 2025),

5.45%

AT IA 26 R SUBRZ E SRRt . B AT &AM AN STEAM 8Bl 48R 5 B [ 35
BB T IRAFNET 2L |, TFRPRAZEIF S F IR R $F ST TR B B AR, 4% Arts
AR AR T E %S, Arts W E BMTEAMAER, WAMEFEATRESR AR B 69
R EA MR RIME, Hi8ERAET, RFEAEEM DR EIGER THEEE, T TEINL
R AR A IR ARSI SR, IR L AW, ARFALEREZLR T
RE: Ul AZSE BREFERE, TR THFRE / ZRIEHE /Foihd | AT
FFEAIE (Blded [ LI EFR/BGE | 49 R B rubric) , B AT A& /3%t
— THEIA | A wEEERAEY, TREREMETREZARLFEMR [A EABS ]
B H RSB ZE, A S &AM STEAM b HATE m) A @ 3538 A1 375 @) .
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