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Abstract

The purpose of this study was to consider trends in STEM (Science, Technology, Engineering, and
Mathematics) and STEAM (Arts added to STEM) education in China based on the frequency and
classification of research treatises accepted in peer-reviewed journals. From papers published in the Chinese
research paper database "Chinese Network (CNKD" from 2010 to 2020, papers related to STEM and
STEAM education published in the core journals were picked and analyzed. First, the number of papers
for each year was tabulated and, as a result, it became clear that the number of research treatises has been
rapidly increasing since 2016, when the Educational Informatization '135' (13th 5 years) plan was proposed.
Second, the contents of the papers were reviewed and the trends of practical research were analyzed by
text mining. In China, it was highlighted that there are many papers summarizing the theory of STEM and
STEAM education and the current situation in other countries. In addition, it suggests that the study of
class design according to context and curriculum in China needs to be modified, and practical research as
maker education needs to shift. Furthermore, the papers were classified into theory, practice, and others,
and the research related to educational practice at each stage of school education was implemented. From
the results of the comparative study, it became clear that the practical research was mainly aimed at
secondary education and was centered on STEM subjects.
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1. FU®IC

AR, STEM/STEAME B ~D B L E F -
T Ww %, STEM¢E 1%, %% (Science), 7 7
/ ua ¥ (Technology), = v Y =719 v 7/
(Engineering), #% (Mathematics) ® 7 7 1
ZALT, ZOSTEMIZY RF L7 = (Arts) DA
ZINZ7-5DMBSTEAMTH 5. STEMEE 12,
KOREYT - Heffiom LicEE 2 &E#H 2 H -3 &
25, KETIZ20155 ICSTEM#Z H % 254E S 1,
FERBEGR E L CED 5T 3  (Yildirim, 2016).
STEAM#HE X, Ya—¥vy k-¥v 7= (2008)
DISTEMIZ Y R 7 )L 7 — & Il 2 %.STEAM % $2
BLZ EWlmzsd 5, 20K, Yarv--vx
& (2018) A3, XAANASIEI 9 % (I BLE Y 7
RS RO 5 s 2 L 2HER L, #EkD STEM
7 —=hrT¥A v (Art) zZ#lAaANIZSTEAM &
BaHEL 2. HATIE, SCGBRHEEE DRIV
Hofr L iz 2t TE 2 A\MZERT 2740,
STEAM#E % EMIICHEE L T3 (BEFRAEE
fraxig, 2019).

—J5, thEEANRIERE (LU, $E) T, #E5F
RGBT AE ) MERMHE LA ) X—2 a Y AMD
ARMHEEE > Tn5 2 L2 5, STEM/STEAM
AF 2 HUT 2BERZ AT L T 5, BORHEEICR
%iEfRE, 20154 1 H, hEOZEEHE e v
i TRKAI%ZER]) 23R L, BRMEWYEE I
DVTEMLDODBIHED E3NnTw5, [FEFEILH
ik, PEBEREA vtk Tey 7
T—=HICKBHELEY,) 2T —~& L7 "HEER
{LEIBR 2362015, ZBfE L, %2 2 CSTEM#E A 35
HaeHEDH7, T, 201646 HiZ, #HE T "
BiEWA =R (GELSII S A4E) GHE 2ok
L, STEM/STEAMEE %= EDH L WHEFE€ TV
DIEFNT DO W THEMIICHRAL T 2 E2EF L
7o (rpag N RIERIEZCGE R, 2016). Z0EHS %232
\F, 20174E6 H T X, HEBEREADIEBT Y TR E
STEMBEHE, 28K T 5L LI, REHE
INERSRL AR ) 2 GT L, BIREGELE LT
STEM/STEAM#B B 2t § 5 2 & L ko7,

STEM/STEAM#Z B 1X, SEPHZEBEHRK L LT
FEiLTED, ZOEEDLLIKTH % (Jayarajah-
Saat - Rauf, 2014). L2»L%&d 5, HEICEIT S
STEM/STEAM#EE O W7 EIidd £ H Hl ST

Wiz, PEOHEBOR 2 #ADD, FERIFEDM
RENBIT 22 LiE, HAODSTEM/STEAM#EH
Z IR GRS 5 L TH EED D 5.

Z 2 AR TIE, ThEICE T 3 STEM/STEAM
HE Oz OWT, 201040 5 20204F £ TODIH]IC
a7 Y x —F I S 17 STEM/STEAM# &
Wb ELE2—L, HEICE I SSTEM/
STEAMZEBMZEDEICOWToH T2 2 &% H
e L7,

2. WREAE

STEM/STEAM#B B IZBH b % i I\ T,
PEERAGRERERER O T — Y X—AThH %
rhEI#E CNKI (China National Knowledge
Infrastructure) %MW CTINEZ T 72,

£9, RENREAZIG»ICT 5720l 2010
22 52020 £ TORICHEEAND 2 7Y v —F L
i S N i L7z, TSTEM#EE, b L
(i TSTEAM#EH, 238 (24 b, ¥—7—F,
P ICEUImX 2R L, WX OHE e £ L
o, TEIZE T BSTEM/STEAMEE ICB#EH T %
BORE) I & A b Tl 2 5HT L7z, XiZ, SATI
(Statistical Analysis Toolkit for Informetrics)
ZIEAL, 77X A b~ A = 7 OFER TR
FREIC BT 2 HEED BB 2 52 B IS L 7.
e\ T, 20164F 2> 520204 £ T ODSTEM/STEAM
AEICHT 2 X2l L GaXXoNEZ 8L,
ERZEfTok, SEOH T VX, THE,, TH
By, T2ofthy o32& L7 TG &, T
STEM/STEAM#Z & (2B b % th[E DLAF o [H o ¢ J
Rit, STEM/STEAMBGw, #HE € 7 IVHIFE I

OIME - FE - BETIA vieowThRen
CE L7s, THEER X, BBEMmICHESWTHE

B8 CSTEM/STEAM#EE # L, 77— %L
B LU THEMMEZ N L 72RERDRR S 1T 555
E L7 THE oFEBENRICOVTL, FEEE
% (hEAKRE RS, 2015) OIS Labt
T, BANTBE (OHEE), WSHE (NERKR),
HHEH (PR EEEER), RERE (RELEKXR
) DAL L. PEBEEOXTICEEL
O (WAL, EEEE, PRINEEIET S
b)), FrllsdH, Snkalsk, 4 vy -Gl T2
Dty & L7z, F72, WM RHPSTEM/STEAM
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21, WKOMEWI) AL ()
¥4I WM mENE o 5 o s
JETSTEMAY “ATEG K ALEE TRE” A=4p77 e : A N _
e 2018 PR Ay BETVAL B
STEMARFEAR « i Sdn A THRA 3 Pk . B _ L B
BTN 2020 HIAE P
STEMECHS B TSl A 20 i - R EERHL FIA LSRR, TSRt B
W T MEEEWR sy BR pvaL, g L.
- BRI LS TFA L SRR, T ER ot EBET
DMRERASTOHERAIR R 2017 e o0 gy SORPSEL STV ST RTSRERoR. BT
SRS TENEE M MR R I - , ) . .
LR B 2017 PEHT EZE: FEk
3D CADLRFEARENTERENRE e . .
it 2016 P 3DCAD FEk
S HRRf, T IS A o TS, LA R
TSTERAEMEARE—LIE KA o wgs o oy gy B0, B G ORAEBCHEL Do D,
il " ’ dg‘;‘ HERBCETENEZ LD TS, LiznoT £ 124
F L7z,
o et e e B YT B 1T > R Tl 5. BB ORI
i PSTENBRELAR) "RAREREAINT  p000  mts L% PER KB O CORMBLRA-TN, EREEORAITONE &
AT SR BHCE 5.
9 @ (2016) H1ESTEM+ AT B i 74 PR B _ " B
B 2016 BEHORLE £ DOfth
BHEESTEANECE, f 2 AL AT RE AR Ao p A ) . )
ESTEAWACTT G 2B i AmsE 2000 omw ot
e g T R e e < " e TFFERFGIESTEM/ STEAMELE Tid7e <, KEDMIEEE TH
RERIEEENAOE SRR T= ) o KEOETH - 2Ol %. STEM/STEAETTIH1 > DEMTO1I>O KK & L i
PRI PO AR L S % e s

HETIE RV, BAE, KEDELSCHEICD
WTIER B BRICSTEM/STEAMBE IZDOWTE K
T2 7% L, STEM/STEAMB G Z £ E L TWwi
WIHERIZDWT S TZ2ofth; & L%,

SEE, PEREEREEL TAH -FH LE ES
WX AMEMDHZ T & —BDWEDIETIT> 72, £
T, BoFHH LB FEEMMENGRLONAEE L

=1 &, WXOFICHRZEN T ARNEDTHD.

3. BRELUVER
3. 1. WXEENRREE

X112, 20104E%> 520204 £ TORMICAE I N
7-STEM/STEAM#E H (B ¥ 2 i SXE DO HERE & K
KRS OMEZ R T, PEENOa27Y »—F L
BB I N/ XD )L, [STEMEE, b LI
[STEAM#H ) 2 38 (74 ML, ¥—7— F, Zif))

Ea—L, B, M9, "Z2ofty icfboik. ICE T D DI, 518fFTH - 7% (20214E03H 19
RN, MHDFERD L ToZdo 725msiso 0 H B7E) .

TUE, B-FHH LB FAD WSz TV, KN 20154 I wimmfe O Vil & TECEEH
HhFaVEPELE (1), AH, e pye N

e, THEEE, OB ASELR S e BRI [ SR E B8
NTWLBELIC2WTIE, BAUD %“" i B =) S \

LIFENZ 7 — 2 I % 50# AT -

Db DPIERICE T 2 il 2 o | | o sk

Bk b oz THEH, HEBSIC ol |1t

B2 EEROE HKE - RE- o | | s,

EEDNB BT 27— & £ 4hF )

fi R IC S N T2 H D )

2010

PEOSTEM/STEAM#E IZBIT %2 a7 ¥ v —F Vi (2010 ~ 20204F)

Z THEE oML

2011

2012 2013 2014 2015 2016 2017 2018 2019 2020
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LR e

X 2. STEM/STEAMIZBIY 2 i DN LB DR K

BAKFE =z

LB 2382015, OFdfE, 201641k T HE Bk
“FEI7 OB ok, 201743 ThESTEMZK
BAZE) OAERfTONLI L5, hEOBERE
WM S ZE e SRS 5B % 5. 2. 72 T E DR B I Tz,
2018FE D LH DWW Iz DV TUE, 201741 ThE
STEM#EHE &) OARPEHEL Tw3E EEZ LN
%, THESTEM#EA A3, 123, STEM#EH I
T %20294F £ TO BN R RIS F LD 5N
TV TRL, P USRI ICRES
nTws CUbRlEE, 2018). Zonkd, WIED
HIAaEICBE T 2 EBM TN iELH 5. £,
20204F D XX BIRA D BRI FR aa S 7 4 )L AD
WATICE2bDTHEEEZ LN,

¥ 212G X D RNEEBE ORI A2 R T, @EROES
BV BEAIE, ZNENDOEZEDOHTEMEECE L
TWw5, Kl o, FIEKEDRR L fim XKD
333MF (43.9%), G KFv2281F (30.1%), Z D
iz D WFZERERE 231974 (26.0%) TH % 2 L35
oz, BEEBICEE D 272 hL & L
CSTEM/STEAM#ZE ICBIT 2 it S T
W5 EDTREI N,

3.2 ¥F—TU—ROHIFEE
HCOWEZ ST 570, SATIZFHL, ¥—
7 — FOHBBEE IO WTHE2To 7. fiHah
72204280 ¥ — 7 — Ficld, %< OHFEIE TN
Tl ehs, PEFEZREELE T2 - FELE
TEH 2ADTENORRIER R L, mAKI21005
SEOXF—T—FIZERN LR (R2).

#3115, ¥—7—FoHBEFEEZRT. LML
Gz ix, TSTEM#H, & STEAM#Z A, DAY,
STEM&B 0¥ TH 2 TRE,), HEICET S

F#2., HEEEORM (—F)

PERE

Ly A

stem#H stem#HH stemifft STEM#ZH STEM STEMiffE

steam#H  steamEH steamiffi STEAM#Z(H STEAM STEAMifFE

FRELPEY VEORRAE  PRREPLAT  URRE TROTERL IPMrEER
PR VATTIE VNSRS PEORGE TH EEVHE EE T
TiH BE T

FRRARS AR EAE D) RS AR T IR A )

STEM/STEAM#EE DA ) ¥ 2 7 L% I b %
TRIEHE AAA—HE OO 2L L
HE)), "Tuyr bE), THETYA Y (B2
ETHA V), TBEET IV, TEHE DN H
BlLTwhZ ERHLLICE >, £7, STEM/
STEAM#HE OFHETH 2 TARIEEMT TRIE), &
HHEICK 2 TALE ) T3E, (EEoability, H
AFETIIRES)), PR A2 Rd TEEEE)
M), WHBG TANREERTH D "Hih »
GENTOLEIERbro, HBELAF—Y—F
BETEICH B L, STEMEE, Mokc, &HE
CHIBLL 20132012500 TRE) Th-or. 20134
IZIZSTEM/STEAM#ZKE B L - INA %2 R T TR
°F) T2 SHBIL, 20144E1213 TSTEAM#E ) T4l
HE) TABES ) THEER, 201541213 TR
& TEE, BSHBILZZ EDB S IR 1.

X3 (1~21%1), M4 (3~6fH) 2, EH
HEEA) D20104E 2> 5 20204 £ TORIEHER 2 R T
20154E DLRT 0 3 3C1E,  FE K E 2 B8 1) 3STEM/
STEAMZH BT 2% CTh o7z, F7, 20154
205 RN 23 H Z 4, 201741213 1448 % <R
L. 7, TEIOSTEM/STEAM# H % Rt >
F% TRIRHE IKBT5X—7—Fb, 20164EI1C
ARSI L 72 2 & 2SI & DI 7 o 72, 20164
[STEM#H | OMEEIZRI4E & i L TR 2 f5 18y
%, 'STEAM#EE, b 112tk & o7-,

PLE, 20164E7 5 hEIC 1) 5STEM/STEAM#EH
DIFEIE L 72 2 EDSHH S s 2 o 72, 20104 D> 520204
FCTOIVEMZIFITT 2 &, FIKEIZE T SSTEM/
STEAMZ(E DEUR & BlGmICB 3 285845, STEM/
STEAM#Z H o1 — h )4l (localization) (B3 %
FIENE T =BT L T2 2 EDVRIB I NI,
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3. WXDFx—7— FOHBINIE & %

HiEE 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020  AHEE P
1 stem#AH 1 - 2 1 7 10 20 57 54 72 51 275 13. 47
2 steam# B - - - 1 1 12 20 16 26 18 94 4. 60
3 SK[E - 2 2 4 5 7 11 7 15 10 63 3. 09
4 SRR - - - - 1 4 14 8 19 14 60 2.94
5 BlIBHE - - - 1 6 14 13 5 8 2 49 2.40
6 Bl - - 1 1 3 8 5 7 7 9 41 2.01
7 Al - - - 1 1 5 6 2 8 3 26 1.27
8 B - - 1 - 1 4 3 9 7 25 1.22
9 MERT A v - - - - - - 2 6 7 5 5 25 1.22
10 ES4E] - - - - - - 1 1 3 8 7 20 0.98
11 HERS - - - - - - - 3 5 2 9 19 0.93
12 R - - - - - 2 1 7 1 4 4 19 0.93
13 Fuavxzrs hEE - - - - - - 2 6 2 4 3 17 0.83
14 2 - - - - 1 1 2 2 6 2 2 16 0.78
15 HET L - - - - - - 3 6 6 - 15 0.73
80 1 79
70 4
60 A 51
50 4
ﬁ 40 A
30 4 26
20 18
20 1 10 IE/\
12/\
10 A
1 2 1
0 p—F \v)
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
s temA T =tmesteamH
X3. ¥—7—FOHBEEOHE (1 ~24%)
20 19
18
16
14
12
10
£
E
6
4
2
0 0 0
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
—K[E — Rk AIBHE ———F

M4, ¥—7— FOHBBHEOHER (3~611)
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3.3 WXAA
3.3.1. WXABRDHEE

2412, 2016802 520204E F TOMLE L E 2 —
L, MBiGm) T94%) T2 ofthy ICaBL /R 2R T,
B—HH LB FEHEDEBNC P E R T RO —
HK % F T Kappate$130.84TdHh - 7-.

ATMEDF % L 7 AE3, THE) I n
7w SCIE3501: (73.8%) THo7. FDIH L, A
E (Rl kE) OSTEM/STEAMBE 1235 < -
SHT - BT 2 FZEIX1366ETH D, —HFL LIk
DHS DT o7, THEER) ([CoBS w1349
# (10.3%) TH-o7-.

#4. 2016~ 20204:STEM/STEAME T 0 STk 43K

3.3.2. EEMRDOHEE

HiVE C %8 L 7:STEM/STEAMZ & & T
WFZE (49¢F) 12 owT, X SICEEMA 2175 7.
X 51%, 201642 520204F % TIINE S L7z Eikt
ZEa RN G L 7R Th 5. HitofiE» 5,
HERBICEIT S TEE 27t (66%) Lixkb%
<, RHZ2019FICIZI0F DRI R I N T\
EBHS o, £, BEABICBITS TE
By 120w, 20174ED S BAERINT VS
L, BERTHEBE O TEE PRwI ELHE I
ot TZ20fth) 1IToWTIE, EEHEICBEL
7o EERIFZED 1 £, Y — VBT & 3SR 7 A BHFE
BT ZEBESZNZN 14, PRIAEAEICE
B HEEIEDS 1 tETH o 7.

K62, F—=22HTREBREAEL 72 T,
e X D2 BEIC R T, PREE (9 -+ -
BEHE) OHEBY CSTEM/STEAMEE %175
7R E B IS U XBEINT OB D & WGE L 7
oy, WIEHE 2. PEHBE O, SEHE 4
t, Zzofl 21, Gitlaft (38.6%) TH o 7.

DEoZ s, TEE MAICEWT, ZIRM%
AT FITONTORWI EWRBI N, 2D

n=49

ﬂ.ﬂllnﬂl

2016 2017 2018 2019 2020
DUSHE SR S HEET 2O

5

X 5. AR OSTEM/STEAMSEERM i SCEHERS
(2016 ~ 20204F)

T oAt

MEHE

hAEEH

W EH

0 5 10 15 20 25 30
RRIE L 723308 (7F)

B 6. KRR DIHERIC & 2 W2 BGEE L 72 (2016 ~ 20204F)

S (1)

HADOEDE LT, PEOEKREFIZTEICTH
BHETHY, LR STEMZEE 12D TORE
iR\ V7edTH % L DffErH 2 (B - £,
2020).

3.3.3. KRNBEKEH

5, HIETHI L 2 2REAF ICB T % Hik
BlDH b, BRI STV RI2EFIC O
T, BEHIONR (ERAEH), ST
BTy —)b, BEEAY (BEEICHI) ANt FE R
P 0J), #E - BH, EhEon - NEEZRT. 12
BOWIRIZ, WIEBE ORG24, HEHLET D
FEERI 23 6 4, EHEHE OFEEM46]Th - 7.
CNKITZ DI2RDF L%, #IIHBD% IR
xR, FRHEE B - b @EEE) o EALoC
2D BT, REWED D 2HEH E LT LD
WIEBEDEBEH I BT, DL )z
LG R s A s . RS (2017)
%, INERBAED T LiES) OHIT LN DT
PNV —=valry b RANEEIER S 7. FEER
EBENCED T r— b, BIXOREOEE
J—bzONL, WEOEEHER, W, s
Ry, 857, HEk & ERtoibag a8 5
LaRR LT, 7, REESTERD 520 E2HT
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# 5. 2016~ 20204ESTEM/STEAMAARCEH FEpkdsl— B

i ERMT - B 77/ mone g RE
P} (R 1) fﬁ&ﬁa—ﬂw—ynvyb%ﬁ R wa%
& (2017) %) HO3Y
# g 5 o e 4
) TERRATHE O HIfE & AT b L —= L -
w (2017) v Lo5< D e
- T~y aroFdF () -
-3
m(zoi)% (A% 7 OUE - iéfﬁ . e
5RO )
Fﬁzz'oﬁ? AYTVTTHA 3D S K g e
H Pan + %5 vyarrras
& (2019) =Ry 7y 7Y hifis) FIVIERE Tl
B ) (Scratch)
® O ) e
(2019) [HHE & MRS A 1D ) LS e
7
(o000) | PERHBIOMROM S E RS i Aty
BeRan g maat o RO ARG g HeE sl
(2020) RO R & FR DK ES: ¥
7 — 2 b - At
S REFETHEET YA TussIes R -
(2018) &7 ) > b ) =) R ==
B
g corgy  [DETLOBG - W) oo 30T
¥
¥ Eozgj FASEY AN S
# - e TBRiE—r 57y« RY T =
S e e e e T e

HLIRA)

B0, STEMOAEEZMHAGHOE TVGHTES Z L
Zin L7z, STEMOIZET A v1E, AINVEEICHL
TRHNAfPEHwE BN TwE 5T, &
B 2 BT D38 Y] C & AUXPRIETGR B IS BEL D & &
o enTws, H- s (2017) 1%, CHAT
(Cultural-Historical Activity Theory) BificJ
DWTSTEAMEAE EF L% FHA » L, BRRLT
BICBH T 232 3R0E L - mEREMB L7, 2L T,
STEM R ¥ VEHi 7 7 — b & 7V — 77 — 7 G
Ty — b, Bl — &, B, BXOA v E2—
DR ZMAGOE TN L, NAEDSTEMIZE
T2 IVBM ELZ EZHEICLTWA, A
T, a7RL— a VMBI N2 HBREIS T
A vENI s, @mXESTEMiEN b L 7%
ZERRLT0S,

hEEBE OEBEHEGNIC B \TIE, FERHCEL 3 E
Bz Ko\ CSTEM/STEAM#E & % 74 A ~ L T
WHEENL AT, H RS (2018) 1%, Hu
R ESWT TH v avoFHA v, T2
Ty 7oUE) Wikodl, o3>07vy =
FETFHA L, FEEERfTo, 2 LT, HiBR
DEFHNFICET 2 F0 - FROHGRT >~ 77— T,

=1 %, SMXOPICHRENTWRNEDTH .

STEMICBHd 207> /r— b, Bl5/, — &
=7y —F, BIOHKNEELEANDA 2 —
slEkZ M L7, Z OfGE, HIBRHCB§ 5 w1
HiGk, EEDOSTEMICEH S 2884, 23227 —
vavhitasRr—yarvhrmbLiZER
o hicZeo7, B S (2019) 1%, 3D7V ~
2 %FH L, SSRL (Socially shared regulation
of learning) i & fEXOF 724 7V 77
AV AV FaTLzhAFELL ZLT, Hil-
fRT7T - EEE — gL, JA—7
77— %@L T, EEOHE ) EBEES M L
2 ERHSMICL, Pans £65 (2019) X,
HRZICB W TE AN T 5 TREG T B
(Instructional scaffolding) ; $°PBL (Problem-
Based Learning) & iflaébw, E@MEMED
Scratch2.0 7u 277 v/ W tfEooirx
A=K7y b7V P EEZERT 5STEMEE
o7ruaYzl b THA YL, EFrirok, mX
BMENT 7 —MIMAT, AP Ea—idfte#z
EWB RN L AR, LAY ¥ 27 5DH
DRI, XL AY X 27 L0k, £
DEXIAE T, BEHNEE T, BT, RERRRE
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HOBRIENLO T TIE7% <, EEDSTEMEE
AT 2 AR MR 2 RO 7. T L bR I e,

HEEBE OFEBEGICEB W TIE, ZRRRE S
BALL, T2 702y —) Lo 28N 3 @i
BAHSNT, H - 25 (2018) 1, 4 ICRSET
BBy — v % 7Y A vE8, fEs /B %E3D
TY vy THNT 5 2 BTk ) EEEOEMARC
B4 2821 LI 2EFEA Y ¥ 27 L 2BFL
T, TV —bFRABEBIOA VY 2 —HEDKR
% FEBRTE & RHIREC LB L 72 K5I, HERREIE A Y
¥ a7 MCHRZERD, RRAZKT XD LT 2EK
ZRLECEDBHSNIC o, 12, Eon Yy
BT, RS RG], RIEREE T Hsm -
L7zl EbWHe I Ro7, AT, EBEE,
HRE L R CTEVWERF 2 X — 7T 52 L8 TES
EWY ZELERI N,

Lk, HEICE T 5 STEM/STEAM#E DR 3
M7 EEFEFICOWTE LD, TNs DFEERE
BEARD L, BETFTTFAVICBIIMEE LT, #
ERE (W - AN ZOFERT I DD E v
I EORE) o, bBE FREICIEZ I RS
REZBRBSIARETE 2 2 &) DIRAIL T 2 EEDS
B Iz, RE - ARESED T E N, il
FERHEDHAA N 2 RS S RE I N B DL L,
71— )L i Rt T 2> & RTEO AR B IR
WD LCw S HElE, & -5k (2018) & #t -
Bo (2020) 2tFoATH o, i, WE - A
ZEMRELRETII RS, BZMORRIZLZD
THRENETFHEEBDICY 27 2RI BHE
THA VB L AN, HEFEEDEETH>T
b, AN IZEZEO BEICHI L 7D R I L%
ZELHB. L LA, STEM/STEAMEE
DAL, NFEDSE LT\ 3 RIEICE D flie A
ZERTS I LICH D, ZOHRITNT 2 BEA L
E, MROLHKMIEZFART 54 % 27 L ORIk
ANDFERAL L T0B Z EBEZEINL, b
2 B3 RE & EOSTEM/STEAMA V) ¥ 2 5 4
Z L 72YANS (2020) DZeirirseofE L —
LT3,

4 XEHESRDRE
AWHEClE, PEAHE CNKIca 7Yy —Fu
g # S 117 STEM/STEAMZBH I B b % i X %

Skt L, wEICE I 5STEM/STEAMBUE O ¥ &

mEL L. LTI, MRLERLELD S,

® STEM/STEAMEE WL D FEIE I, HE DB T
EBIEL T3, RRIC, BUNAISTEM/STEAMEE
IHEH LR 7220164 & i sCHEBUE B s 1
I2H D, 2019 ICIFI0ERM TR D £\ 1431 D
LT I T,

@ TEIZE T 5 STEM/STEAMEE DX iZ, 43.93%
DX EFER IR L TOW A HEDPAEL
Tz,

® WFFE DI % 3 HT L 72453, 2010~ 20154F 1%
G212 STEM/STEAMECE DRt & BiGm 1 B b % A%t
TH o 7. FFIZKE O STEM/STEAMZ B BLIR &
HEICB D AR E LREIGZ HO T,
20164E7%>5 1%, STEM/STEAMTE DA % il %
FEERMFIEASEE M L 7=,

®@ TXRbeA=VIOMR»S, hEICEIT S
STEM/STEAMETE DR, TEBIEWT, & TR
WKWEHLTWwWAZE, BXWKEDLDILD
BEPOFHIEL I TARHEE (X441 —HH),
(- F-58,2019) TH2Z EBHS IR,

® 201640 52020 E DX 2 L 7 A, THE
dir WFZEH e b % < 35014, FEERMFYL 13490 T
Hote., Fie, FERWMIEEZRMICOEL 2H65E,
HEERHICB T 2 BRI OB L ik b %
noiz.

® FRWIFLD ) B, WIRIHEE S 7w X 2 il
ML, oWrziro 72fiR, BRI H D W
THRETTA VDB EBbhotz, ik,
STEM/STEAMA V) ¥ 2 5 A2 & - C, [EMEEE
J1, WETy, A&, W, "R OSTEMAEE /],
WRNZBIRT 5 2 £ TE ZAHEIRE X
ni.

DLk, HECE, BXRBEGEE LT, HEOA Y ¥ 2
5 Mz b 7-STEM/STEAMZ & O 52042 %
EDTED, ZORAAPEEINOOH L I LER
L7z, BIEHE =M E L -STEMEE Z it L <
VB IR 3D 5. STEAMETE 1220144E 5> &
XPRNRRINT0ED, HRNZBRYRI)L7—Y L
L THDA (Art/Arts) OBEZIZIZEAEA SN,
W - AEP B ZOFEEZIT) D E V) T—b
PO (WEEE) ©, BUEICIU) Tt 2 ER, 4 —
Ty P iERE R E A7) X 27 LFYE

— 116 —



rhENC 81T 52 STEM/STEAM#E O WF7EE)1A)

WEROWETH 2 ).

5| A3k

T EkAE - R (2018). EERSSTEMZEE BRI ECAIE
ka5 94aEmT7E.  BALBE D39 (10), 97-103.

Bl e - FEE - BRVEFN (2019). A Pl
AP G I RNESE. b BCE MRS, 37 (01), 62-
71.

fIBEP - Fod il - WEZEHY - BiE - ZRE - @hlb - R
FkiE (2019). i ALE R STEMBEA B A
7. BBEEDZE25 (04), 66-74.

g4 (2019). MEHESEBERNT SR M2 B 5 A B
Hilwrse. HEE L, 12,16-23.

Jayarajah, K., Saat, R. M., & Rauf, R. A. A. (2014)
A review of science, technology,
engineering & mathematics (STEM)
education research from 1999-2013: A
Malaysian perspective. Eurasia Journal of
Mathematics, Science and Technology
Education, 10 (3), 155-163.

BEMAEETRE (2019). BAfiOERISIEL 728H D
T, BRI NIE L e @S 22> w»w T (3
X EF)

ZUNEy (2020). FEASTEM#ZEE AN “PRICFERF B
Rty /720 FEBRSGE. AP 77,45 (05), 46-
49.

Maeda, J. (2013). STEAM: Adding art and design
to STEM. Arcade, 31 (2) <http://arcadenw.
org/article/steam> (202142 H 5 H)

B - 1155 (2020). STEM#E &L AT T84
BE A W FE R GG 78— BRI 3E B A Th A
ZORHIB ER 5 22050 BT, Bedfifdys, 39 (08),70-76.

SCGERREA (2018) HESTEM#ZE 2029 443511 7 Bh i,
i AHE D BEH QBRI Y 2 2E EH K <https:/
www.meti.go.jp/shingikai/mono_info_
service/mirai_kyoshitsu/pdf/004_03_00.pdf>

AL - FRHA S (2020), BEEHE OWRICE T 5
STEM/STEAMZ % f5 1) L 72 LD #HLA D Hylajic
B9 2 BB H AR AZE A 24 2 SR, 289-
292.

WY - 2R - BE - MR - EAIE (2019). ST
STEM# i AR T S S BRI 78— 1 17 =i b S
HE NG, BUOEIREEAE, 3, 56-64.

fEACHE - WO - 2K (2016). BEEEHEAEE AT 5
#OEWRG AT — (BEEIUL =07 Bi#H)
(2016) figsre. BB BCE WL, 5, 3-9

EHT - THERE - EAE - BRIHEE (2017). JERSU—E
SEE LN N A R X STEM 2 H iR th
HILHE, 2, 33-41.

WK - 2505 - E05 - R_ETET (2018). JEASTEM
PR B A R BR AR RE s 2% ——DIREE B
3D EIAE i 805 T 9 SRR 72 2 . B AR B 27
if7e, 05, 77-85.

W - PETE - BOK - B - EEPE (2020). ERAT
STEAMEEZ Bl LR B —— A ey
LR AR RE VRS, (LEEE (Hh9E30), 41
(20),49-54.

WriEfg. (2015). AN vindm © AlE MG AR S /7
i 1 B <http://www.xinhuanet.com//politics/
2015-03/10/c_1114593177.htm> (202142 A 5 H)

Yakman, G. (2008) STEAM education: An

overview of creating a model of integrative

education. In Pupils' Attitudes Towards
Technology (PATT-19) Conference:
Research on Technology, Innovation, Design
& Engineering Teaching, Salt Lake City,
Utah, USA.

L B8 - RARFEIE - BEERAERE (2016). A / R— =
vIEEEE 12 F & STEM/STEAM #HE 06 D
INPREIELEE -« #h2y - BRRHBRRE O ZM IR, B
BRI, 36 (1),203-215.

FIZOK - £5i (2020). BAREEAHIA T ENASTEM
SRR R R G BUAOEBRZCE %32 (02),
39-47.

Yildirim, B. (2016) An analyses and meta-synthesis
of research on STEM education. Journal of
Education and Practice, 7 (34),23-33.

IRMEZY - FERE (2020). STEAMBUE BL&TEMS « £
e g B i Z IR g T E AL B, 07,
97-103.

BRIz - HHEE - ¥ - B (2017). FERSTEMAYES
SERRECERGT G 9k, B FRBEIISE, 6, 75-84.

AHEE) - FIRE - RRE (2019). HAAERML “4ChE
717 BRI & IR a5 b s —— LI STEAME]
R FEREEPE. R B HERS, 1, 104-112.

HEZAEREAZERE (2017). HhE STEM %A HECH

— 117 —



NHFFEZE  Vol.34, No.2 (2021)

(FSEERR) <http://beed.asia/wp-content/uploads
/2017/06/+ EISTEM#ZE M B H (K #E ). pdf>
(20214E 2 H 5 H)

HE A K Z 22 (2015) . Hrdfe N RIEATEZCA ii<https://
duxiaofa.baidu.com/detail?searchType=stat
ute&from=aladdin_28231&originquery= #& &
i &count=86&cid=78chb67b4f634c46fal0d143e
598bf735_law> (202142 H 5 H)

rhaE N RS REZE T (2015). 20154E11 H#E &AL
T £ H # <http://www.moe.gov.cn/s78/A16/
sh886/s6381/201512/t20151224_225976.html>

(202142 H 5 H)

rhaE N RSERIEZE . (2016). BEBBIRAISE (KE
#Zilldl A=A BLED WA
<http://www.moe.gov.cn/srcsite/Al6/
$3342/201606/t20160622_269367.html> (20214F 2
A5H)

e A\ RIERIEZTE . (2017). BHBHE /DN FERRER
it BE % http://www.moe.gov.cn/srcsite/A26/
s8001,201702/W020170215542129302110.pdf
(20214E 2 H 5 H)

— 118 —



	00_目次
	01原著論文
	02_研究ノートブック
	03-資料ブック
	04_研究室だより
	05_修士論文01春学期論文要旨集
	06_博士論文ブック
	07_人総研シンポジウム抄録_藤本様
	08_交流会ブック

