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Environmental improvement and Practice of ICT Education
in Institute of Technology Teacher Training Course

Kazuo KADOTA

Abstract

The GIGA School Concept, announced by the MEXT is centered on the integrated development of a
high-speed, large-capacity communication network that allows all elementary and junior high school
students nationwide to use one terminal per student and information on the Internet. Teachers are required
to improve their leadership skills using ICT, and need to teach ICT-based leadership skills in university
teacher training courses as well. Institute of Technology has introduced an electronic blackboard and
Chromebook laptops that support the GIGA School Concept. Teacher training courses corresponding to
"Theories and Methods of Education Using Information and Communication Technology" were established
and put into practice. Since the Institute of Technology students are training their ability to use ICT on a
daily study, they were able to actively use it in the study at teacher training courses.
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Report on School Visits of STEAM Education in National Elementary
and Junior High Schools in Taiwan

Kazuo KADOTA

Abstract

Since 2020, STEAM education has been spreading in Japan. Taiwan has been working on STEAM
education for more than 10 years earlier than Japan. March 2023, for the first time after the covid-19, we
visited one elementary school and three junior high schools. Two schools are urban schools located in New
Taipei City, adjacent to the capital city of Taipei. The other two schools located in rural areas in central
Taiwan (Douliu, Lunbei in Yunlin Prefecture). All schools were equipped with digital fabrication
equipment such as 3D printers and laser processing machines, and were enthusiastic about STEAM
education. These school visits provided many suggestions for the promotion of STEAM education in Japan.
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Focusing on critical thinking proposal for multifaceted approach to reading skills
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SN E BT LIRS, T#HEB) L LU THRITEYH
TICHTEY, BIERRICBVWTROON TSI E DD
EOITiE, #BEEBEETYED [HEN) X [RELT)
EBRTDHZ EnbITFLND,

T, TEMA) LXEo ko hThy, Fokd
WWHERL TS OREWDD, BUEDOKRZED [FifES]
X EDIEED D DD,

2. TEfgnl & THHmBE)

KFEIROOND [FEM7) ICBETLEE2 60
B0 HEHEEEE (critical thinking) | Th 5, imPREY
TEBHRBY ORVWEEDZ L ThHY, L ke
THRFHE BN, BEITREAFALLHNZ D,
LEAICHINLZ D Z &1F, XEOEKRZE L IR
TOBRIMEL D AR LT D,

F 7z, 2006 FICREFEFEE NIRRT L T AELREST )
%, TRNCE M3 77) 1B 28k< ) TF—L <
711 @ 3 SOOIV LIERENTNDO, Ko, [Ex
$H< 71 (Thinking) | X, BRZHH L BSCHEE H
HAZICT D TERER AT, ERRIC T2 ek
2ZHEMBNIC LT D TEHEJI) , B L WE Z A2
M9 TAE ) OESEERD, BMERLEXKL 1%
RLTWD, Ibid, EEFRIC THsk) Lo FHE
DREINTZZLELEETLITHAS, BREHITL,
AP D 2N URRIZ S TE & T 7 e AN ER
ShTWD, 2Z212% MEHEE ] RUEATHY, W
BERPHIZ R D IR RDBND,

KFBEIZBT HHLHNEBEOERE B LT HE
0r7 7 ALBREFEEINTRY, SFSFRT 7Te—FIT L
DREEPRE SN TNDLO0, fil 21X, REVFEREE
LTy =270 (general) 77 —F &
72O 5@0), FEIEEN TR AT AE 2 HE IR0 RS
AXNE, TAT 4T V=T 4T « LB T—
Yav e iEma EERAWT, BRMICEZD FIETH D,
TORER, BMEORLHINESE HPREREOM EX3FES b
NTW5D, mELHREEZ X, RPAEEICBWT
S LITENN, ZBEMIE R EICBONTRES R Z &0
MrEsihd,

3. B#

B OPAED (5 ) 2EBRT D707 T L%
BTz L aEx, THLHMES) ofRjEL, Zh
WCBET 2 ER A2 RBVICRFT 2L L Lie, £9%
RELEOBURIEIE L LT, K- AT 4 T ~OHEMMOHEE
R F I EREHORPHIE IO ONTR AL, [FHE))
i ESE2720121F, ETIEBEBETASDN (XA¥%L)
NEDREFIZONWTNDIONEETLHIIELHMET

bBH, TIT, REZBWT [HIZoF W] RKE
ATRICEELZ LRSS TEFE) IOV TOHEABZREL
7=
HGREOFAE T, TEBNFEM L LTl
W AT AWFEEE E N WA SRR L2 Y —
FA4 T AXFNT AL (RST) OOEEHLEZTEY,
51%1Z RST OF R &N SETHRETD 2 2% 2TV
b, TOOOTMREE B E Uiz, A#E T,
S ORFHCAT AR RO e s 5,

4. Fi&E

RENRE  BOGRRBEFAE 1134 (L44F4) Tho
7=

SAEREHEE - 202441 H23H~2H 10 H CThH -7z, Ik
TREBAA B DX RE L > TR - T, [BIZHIER
X2 HERETH- -,

FHE  FANCHEAMEEMS L, HEOCBD, Bk
FROBECHAE L 1T —UIRRORWZ &, BEIZIHMEET
HDH L, FERICOWTIIHFHICOEE S B A E
SN EEEHRHALE, F7o, BiRORED—
B LCHEMT 2 FED RST OFEE &5 ISSETHIT %
ITWTEWEIZOW TR I, TOTOICFHER S5
BT oSN, AFEE~DFREICHOWTIZ
FAEA~DOEIZE - FHHE LS TTEAINDZ EI2HONTH
RN ENTZ, TORLMS DT 47— MEREZFIM L
ThIE %R DTz, BIERFEIT 20 7RETH -T2,
REAE : LTI EZEEICL, ANEICADE THEA
ZEE - BT TER L, OBREORSAT 47T
~OEMBEESE 17THE) @ QINETORRSAT 47,
RBRTEEh~OREfEIES (16 THH) © OFFHEICx
5B - BACCH AR B L O EE ) o E A
(BEPS - FEIRPREESE, 20 HE) O QKRF4E
ICEBERERES (503 O @RFPAEETHIC DT
W (5 DN @INETORELARICOVTOEZ
% 2 HEH) Q7 VT 4 AN - U TRERE (F
(- #E 5L, 2004) @O (33 TEH, 5 #5) , ®HCHIWES S
TA N (AR - FE - 27, 1983) 12

5 #R

5 1 1FEBDOK - AT 1 7 DiEAERE

EEAQEM . A~ LT, UTOYY 1D
Ax A TEiie iz (Table 1) , £ OFER,
a2y 7 RERMNR L ONR T L R B EEELN T, T
1 MUTFTEVIRRTHoTZ, aI v IrREEED LD
REDaTNRORANL N ERHERTER, &bI
A Z—>y NEFE (BEFEHE) ofHliconTHEak
R, FIRAT DAL, 486% ThHho7-, B, BHELUS
T IXXFE) R TXE] ICins NFZdb7enk 5 Thol,
WoOREFELeNEZRE IS (BEEZW) , KA



(514%) RFII/E LT (454%) THY, 1o
DNTEWI IV Y, REFTREM & LTtk L Titte
A UMEE D3 53072,

Table 1 HIC#EHFEZGfRE CEHIMHD

N Max M SD
11/ (XEARTY, BITATH) 109 10 097 151
12 ZofbnAR (XEXRTH, BITARTE) 110 20 079 273
1 3 ZArEEo KR 110 5 051 0.98
1 4 HERDOK 110 1 015 0.36
15 BERADMFLHBRADME 108 7 08 132
16 33v7 110 50 429 819
17 BEERY 109 80 104 7.66

FEOC- 1 —R~DEM : HH2 EOREFL S
NI AER, 85%iIT< OFAENE, HlzmELnins Z
EThote ([&FER] 56.8%, Dozl
RN 279%) . =2 —RIZOWTE, AT L EEF]
AT 2 AN 3B1%, 1 —3y bEFAT I AT
51A% CTH DB End, Av— b7+ v 5FALT=a
— AN TND I ENBEX DL XD, BHEIZESTND
LEIMELTWDIOnEHALEE TR, A<k
LW EEN 85.6% THY, FOII=a2—RA% /D&
WO ZERBZLND, T, ETWD] (486%)
FHELZL, BEEFORME, REFiTe (198%) %
TRt NIL VWL S THhot,

HEEDOFA : RFDOKEHEZFIAT 2N E > nEe

iR, TE<HAETE (243%) , [HEExFIHT
51 (252%) Thoto, HIKOKEMHFIZ OV TIE
TE<FAT 2] (54%) , HxFATEH] (45%)

Thoto, RFOFANL, BRI 2 HEBRE D FA
HE W2, HIROKEREOFHIZH LV E WS Z &Y
HDHMH LIV,
EMECBMEOFIA « EWEHEHEMIEIIT N E D
hEkmhll A, Th<AT<) 45%) , TRix17< )
(9.0%) Th-oT-e RFAEDFERIIRENRD Y, WRIZ
NA NGB Y, T AL O & T TR 23 7
W2 ENREBZ BND, FRUNO [KBIEE) 1%, B
DOBBEBLOWRE IR DS & 72D, Bt T1% B 5O
LODHEEIT LD EREZLND,

5. 2 FEIDIAHDKRIZEHT HREOARERIFE

AIZBT B BREEC AL LS D ERBRIEE 2>V T, F L
LOZAHDOHFEZRBOHLTY Lo TRIEZRDT,

FELDIADAKDEE : HITITAMB H o727 E 5
NredRizL b, otz (93.7%) &) EIEN
Eholo, MEETIE W TR offtkiconTix, Tk
Motz (3.6%) , [50 fitk v 7wy (47.7%) TH
S, Fl2, FELDIAILBHEHRATH LS
oWnWTmAkEl A, TEBAHATEDL 5]
(35.1%) , [HExHATHL -] (405%) THVY,
PEHFEIEORBRIT 5% LA ETH o7z, THEICL LA
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Pt A=) EEE LA 640% TH -T2, A%
FL<HMOABND E, FELLEEIN, RO
WX D2 EMEZLND,

FELDOIHADRBREE (EROFHFIUN) T8
D Z AIEMEECHEMBRIAT o T2 E ) el €
DfER, TE<4iTok] (81%) , [Fx{To7]
(23.6%) Tholz, BRIKER (I & TilES, *
YT RE) ETAEEICOVWTCE, [TX<4To7]
(333%) , [Wpx4To72] (271.0%) Thotz, H
HE (R0 LHUIER, TXLaRE) ~oBIcon
Tix, <ML~ (591%) , (HaZL7z)
(245%) Thot-, HEDHHHIBOBRENEE LT
WAHRTEEMEN S 5, HUBIRENE, 7872027
I Cad, HIRORAE DMLY L2 5, Hilko s
LobVIcoOnWTHALEZA, Thotz) (84.7%)
DEENRD T, RANEOEbIX, IEIEREBEZH
IMN DAL BRI THA I, FOFREV (FEROEK
WH, BREBRZELTAZT0, ATV RE) Z2LENED
MCONTIE, ThS<Rorz) (441%) , THix-o
721 (Bl5%) THY, FEOHFTOXKE DL N
KMINTWDIENRNEZXL D, KIEBLENTEATR
MOV TIE, TE#EAR) (658%) , [HixiEA
71 (225%) LoRZERHY, £ OFEZEMOT
Ehlbltoaia=r—valrybRBRLTND LS T
Hote, T, BOWEORRIZOWTHNRZLE DA,
HWHEEZ LTV (928%) LDORIETH-T-,
WCHWHELEL LT IKk) (44 48) 2HIFTWDABL)

ST, WWNT, TE7 /) 14) , (2 (184) T
ol
FEHLDOZADKBRIEENCHOWTIL, [FERMHESD

(noncognitive skills) | 288 5225 Z L3RS
TW5b, TIEERFAEETT) XA it nié L
T, 2000 2/ — Ui EFHEZH L~y 7=
KoTHBEIND L)oo 72W), fFlx X, KEFEEEX
G b LToAge T, Sl oo B AR IRER - Ui fRBRTEE) &
RV < R AR F L) L OBEENRENT
W5 @ EOHECEIROBEICIE, S E S ERIER
UL - BEEE L, NAZHME - FHEL, HT2 2 LI
5, LinL, AT, FEEAAT AL THGDE
ZARMEE L —H LB RICEBLTCLE MR H 56,
ZTOX IR, WoTz, FEBEo7 2 Lisn:
DI THRHINEE ) NEEIC2 5, KRBIGBI ORI X
DELSDANEfINE D Z 1T, B LR ST-ERE
FONEBAKZH AT O ERY, WFEOERXFIZH
WL B Z DR S D, FBEIRES) L HRHREEB I
IEBE N B D 2 MEE I, FEFREIRE ) ORREE D,

THEHIEEE | ([T E A2 52 DATReMER & 5,

5. 3 REAEFICEVWTEEL TEFEAHI &IF

HBE, Z<ORFT [FHEALI (RFECL-T



AT ESE) EWIHIBREBRESNTND, K¥PE
o TEFEH ZHESEZZENEHNTHY, TLR—
FREF RV (RERLEELDDLTENEL
FamATTE AV e, REHEML L LA
KThb, T, REAEOHFT, BELZLELT TN
5 TEED] rezshl, [EiE) oHEAX, %
BRFEENGIAT > -HERE 25512 L7200, 3R
EtErL, ToRns, EELZEES TEFED] ON
KE 5 OBNIFT-, TOREE Table2 12777,

Table 2 RPAEICHWTHEEZ [[EHES (5 2R
rEEA N

41 QBRFICHObMYPTCERTDEZPRFELEETH 63 11.40%
41 ORXOLR—FEREMICEVTAICEPOER o
EERISEZ SN 5% 10.10%
41 QFROCANOHKRERHLERLANASTEICHEDH 55 9.90%
41 OFLELGEOMBFEREER - #HHUMIRD N 51  9.20%
41 QADENREEZEICENT S5 43 7.80%
41 QFLBAFOLEEZRLAND, TEIZEZHMCA 38  6.90%
41 BRT—RA U b EERVTHRMWAETLEYT— o
LavETDH 3 630%
41 QFMPHNEEHEAH. BELXIRET DN 29 5.20%
41 OFH - SEFOHRALBECHEY LT T —ICAI->T o
e 28 5.10%
T AN e - =
4_3(?3*%/:&&#&%5;: BEICHBCRBRELLICRAE 4.00%
4_i;<£;0>$bt%l:m\n BHEShLGL 2R % 21 3.80%
RJC
41 DEFZERFLOET IEREOMH 21 3.80%
41 DINEPFRLENDXFMXELHRA. B<HEHIH 20 3.60%
41 DRFLEITORRBIBVTHEMICEZEDD S 20 3.60%
41 OBERICRRTRELHE CEYAMWELTSH 20 3.60%
41 DESDEROCERABLEHRZICLYAAICEEDD N 17 3.10%
41 OXFERECEETTEIZELLD 9 1.60%
41 EAOEHEANELEXZIZIOVTOMNSE - BE 3 0.50%
41 QBFROHANEOEXNFEEHA. NEEZE<HDDIH 1 0.20%
41 OFDH 2 0.40%

ZORER, BT 2 21k T@HFIThIY T < BD
EZRRFLEFT ) (114%) , TORmIeLR—
R EFREMICENTAICHES O ERE EIIEZ 5 7]
(101%) THY, EIHFICHYOBERER T 52
Rasr—varvilElT s Thote, THTICTHLND
EOEET) ERBEMICEL ) [ERICEL2S) L)
DIE, HEWCME TRBL)) Thb.

RIZEL BIFLNEAEE, QML OmELR
BRZHRAR U723 TEICHTe N (9.9%) , [®FLre
R EOMBTERE EM - JLHICR S 1) (9.2%)
[(@ADFEONAEZEINENT 2/ (7.8%) Tho
7o oo HFaBEME2HMRT 5 [TEICHiT
MRt i 4 4 IEHE - HLEI0ICHET) TERTS) L0 )

oIk, THE ONETH D, THEHBCHT ) L»
SoIF, HEHMES ) 23Bd+ 5, R¥PEAF, AEO

EHOHR T, BEOEVIEY LAR—2ERIZER, U
— 7 HETHHFOFTHEMOTUSE TS Z B3Rk b5,
Hx OEBOH T 5] OMNEMEEZK T THDO0
H Ly, 72, THEER) IO TRIINZOF,
HEE= o — X5 AR, AvFRERALTHhEZ L
MENT EENRFBELCODAREERS D, RFAEICE
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ST, XELD BBBERDIZ I BHEICR>TND
AREMED B D,

(£H) TFfES HEHEEZT) ) o0 Tix
BGRROFPAICE 5T, THE] ITREELDL EVD
A CERINEAREL H D, KPEOEHTLH
Db L, Bz, HEKFEOZEDEIZETHIAE
CEEA A TNDHE, T AT Qb dh b
Xole, TRicEsZ 377 (Action) | [F—ATH<
71 (Teamwork) | (Zi%, M ANIZ@& 0B ZiAL (X
NI REGOBAEDLNYRLTEZXD [BIEN]
HEOBRAZ TEIIHES MEIESN) ZREBREFENTEY
(RH) R (FM) CHETLINAETLH D, i
INBITHE N AT DICNE R AT L E B ZD D
EWTED, ZNHERIL, KRPORETH [T77 4
T e T 7] PEBIICERYD ANORA XSk
Too EBRICEEDOHRT TRE 23 5 IFte) 2
EREZERELE I OND, TEHFEN] 2MESHE
L10ICh, BEOFTCIEIERANLERLT DM
BEBRIDRY, TI/T 47 - ==V T EFERLEN
b, MECBITLILREZEZTHEL,

5. 4 REFEZFITEWT MHIZDHH] &

EZES ] L L THITFHEBIZOWT, EBICKRFA
HT [HIZoT 0] EEXTOVDINAEEHIFTHD -
Too WX, BIEOTND 5 OBIRT LB TH o7,
Z OfER % Table3 (2R T,

Table 3 KFPAEICBWT [HIZOF W) (5 OER)
REEZFICEWT THITDF1VA] N

51 QBAFICHMYPTCESDEAPLPRELEET S 57 10.30%

51 @ADEOREZLZBLICENTEN 52 9.40%

51 WARXPLKR— FEREBMICBVTAICESOERSE 50 9.00%

EREICIEA SN

51 QFLEFOLEERLANAL, TEICEEH< A 43 7.70%
51 QFACAXDOAERMAZERLENS TEICHET A 41 7.40%
51 BT —FRA U FEERAVTHEMETILEYT— o
SavET AN 4L T740%
51 QFMOAXERTH. BELIRETIN 40 7.20%
51 ®F#H - REFOKRALEETEYN LIS —ICHI->T 0
HET 2N 37 6.70%
51 0OFLELREDMBEREER - HHMICRZAH 30 5.40%
51 DEFEOLESITOHBBOWTHEMIZEZEDDH 26 4.70%
51 MDEFZ#EILHETDEREOME 26 4.70%
s_i;%;milﬂbi%l:?sut HEShAGWL TER] & 24 4.30%
AJC
57%%?/‘2&‘%#&’&Eﬁﬁ%l:%ﬂa&'\‘-’ﬁ&%ﬁ’é%L—l:#ﬂz 20 3.60%
Q;QEQ®EE¢%§W§§%%Ebﬁ;}citwé 18 3.20%
51 OBENCRRAEGECEYLEBMNELTSH 17 3.10%
51 DINRPFRLEDOXNREMNEEZHA. F<KHL>H 11 2.00%
51 OXBEBEEPEETTEIZELCLH 11 2.00%
s_é@axwaﬁjcﬁb;ixff-ﬁﬁ& REERCHDD ¢ (900
51 WAAOEHEXELEXEIZIOVTOMSE - HE 3  0.50%
5.1 @F 0t 0.50%
Table 3 XV, T(HIZOTEWH & LT T@OMEFTI



PHORTHNDOEZRCTRLEFET I (104%)

Nbob bl bIFbhiz, Ziux TEEL LKL T
LEFEN] ERCEHTH- T, RIZHIT 5NTZON
[OADFEONEEZBEENERT D)) (9.4%) Tho
oo WNT, TRV HR— b EIwREIZEVTAIS
B DOFEZEMIEX D71 (9.0%) , (@ LHEF
DLEELE LN, TEICHFHEE< ) (77%)

[@FEm<Crm L DR BRI B 2 BAR L 72208 5 T 88127 /7
(74%) , TORU—FA v MEEZRAWTHIRNZR T L
BoTr—vargxd50) ([74%) v, Zabik
HEANEBEHELTH, HELLTHLRERNTHD
(KBS [Fefry) MEHES ) OWNETH -7z,

5. b REEFIZCBVWTRI>TWIEKRETODERE

ERETOREDOH T, BHEDONEMITL, KRFAERE
WKCBWTHHENL - TWVD EBIFEICHONT, ik T
SNz, £72, TORETEDL I RIBHITHONTZD
ZOWTEEIIZERT 5 K S ik,

FORE, bolbZI bbbk, MR- R
HFHE - EE CThot, WIZ, g [#E) Th
ofz, TR TER BHTonizoik, RENET
FoHERRTHDL I ELHBLELTEALND, BT
RN, UFThHoT= (—EbEREY

@ TRE - REexEE - EfE)
BRI D D SN EREISRT LTV — T O
REMBLBERTHR¥E, PIHONE bREFEL L,
WmhE+T2h
RS ERARTROL ) b DO Th ol HEFEkEEIC
B9 27 —~%BH TRDITY, word 1285 EFIER
FHFIGED B o T, AT LRI EIERGET], A
AICEET L ZDBINFIZONTEEX TN D,
CPRTE  BAODFERSBFICE LT, SROHAEEL
THRDEVWHIEET, FERELFELAY, AL
WA NMEIZoE, RETHHEIIL>TND LKL 5,
CASTEBLTT R RDENIZDONT IV
— 7 THRRNEEE LT, AR 2 RETHREN
BT TWBD TR E WS K H IS, =%
OFT, APHRNZZLEHFCEDO L IR
BN RTLUBRDIENTELDNE NS I L EE
ZDHZENTE, BROBNEZDLLTHLEODLI LN
TELOTIEARWNEES,
CRAEE 1 ERIE L CBROREEIC R UG TR
BICHEEEITO EVoTebD, V¥ UV IZWREST
Wb OORBEITE Sl b TR RIT IR BT, fi#
PUZIFT T E D W o TR M E 2 O E ISR 2 D
WO, ZRIEES T VBV 2T HBRICH
IZNfo>TWD EB TV,
CREFE CHEREFOTEESObNALLE OB
BZTHOMTEIICT B LEEENTHTZEDITT
LEIZERENRBRIRDENIZLEEHATHL,

AR |
- G TH
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STHORERLHEREaIa=r—va kbl
BT TN D,

CEfEEEEDL L, MATZE, hEEDE
I LR EOEEMNR, BREMERZALENG,

CERE ANDEZ WD I EEFEARD D, B o
LEFFTDH,

@ T#=#)

BT ORET, FHRESCIHEAME R £ Himiin e BE
DEIME, WEERENICEZDOND L TR o T
LKL D,

CBFORET, —oDRE =T TR R Rk
TEZEZHEEET L2, 570/ 73070
ERETINTTERVARDL, ZOFKITEIEAD
ERER TN H = TEZDZENTEDL LIRS T,

AT ORI EGEHE RS - GERE - KRR &) % fif
CEXFITHT, HOVDOANELEaIa=r—TarviEdo
THREXFRBEZ AR LTV T 2T, £
BT, 1 DOBZICH L TNANARRZ % L
FHEWT e o7 T THFIEZD ) w3 2<
SN EEWE T,

-5, R oRETERFRILIEOLARXR2EE D 2
D0, BREZOHBMHL ONEFEEICHETE TN
ot —ERE LI L TRBTOMBECTEY
THZELIZE-T, BT HZENTE, LA—FR
B2 ECICHTE 2 IR T & E LT,

- ERECE D TR A iR < SETR TR T AR R
BEOBEHITOWTZ, £, @O M2 WL
Wi EOMBRNITEATEX 2 b HIZOW T,

ONE: TN

- WEOBRECULTREMN X, ARSI ERERAT
5 &T, RUHERE T D IR HIZ O,

BB OICHRE R D, T OBG OB HE L
BT AICERMZ LICIT> T\ e, ThoBNTF T
B, XFROMEL, BE~OBKRER MO D 2
ENTET, £, —DOOHER~OBBKED BT TH
WP X T oTe, 20D, FROBBRTHLERmA
WCHRBR R 2 L CENEMIZT 2N TEL, 41Tk
WTh, =D DDFEFPHTHIRZ RS, HifnHIZHRY
MieZ ERTETVAD,

- FEER OBRL T ORESR L OB ¥ 4 2FEET 100
HT 2B FIZONER D, R DRI )
BRNETIEZADNDEIICREDOTETHHEIZT-
72

< EROBEFE - B - WO, FRohEmmE L
THEBOMESNE»o O TTRIENT, FTL, &
Rzt LTl - B42%17 5 &£\ 572 PDCA A1 7L
72 BX BT NEHICHET DL ENTERLEE XD,

c ERALZEORE, RISOREESCRISOEEF FHERIC
FELU, 7272, RRAETOFEClIal#is i
g5 & T, Bz X5 RRISOEE ICH L USAE
FIWNgZEMmMTEDL LI T,



BREIIBNT [HIZoW] LU TWHINEE L

L&, [REH) X [5EMH) BT HDORL VK
I ThoT, - [FHEEMREESN Z2RLTND L
DOLHY, EFLL ERIERLIB2DHEET, T
HIHEE ) ICLBET 25D TH D,
RFIICBWTS, BEORESEL@ELTC (G 2
o bnb L9212, SEIFRBTET TLT] 2H
BT80N, AXLMEDEODORETHD L HICHE
bbb,

5 6 #MEHMEEICEY ABD - BRkE THFIMES)

(FefR 1) ik, XELT TIERL, T—XZIEHIC
ARV ERT INELEENTWS, FiZ, A% X
I RPETIEMBRZICB W TIE, BBz iR L L
M E RS> TODERNE L, HEHFER~OBED
RKOOND, BWERICEN TS, %) THE o
MR E bRBEBIN TN D, EICKIT HETE, &
DOEY OERZANTH2 LT HIRT S TR, X
REOHIHOERNSHE LN DR AR L TR
DHLEMBETHD, 2T, HatT —Z Oz e L
T, WEHESICET BB0 - AL THHHIRES ) &
DOEEIC OV L, [HeateEikicBE 2680 - &
B EAATHREEIEA N, 2ET) - FERRAE O
T — 2 OFMEINKET D FE BB T 5 H
HZ B LR L7CRE e 2 25 1Bk L 720, H#iEt
W7 — % OFfEIINCET 2 REETEH % Tabled [Z7”7, LA
To 3 SOWNE ( THEHEBICT 20 - Bk (8
HH, @=78) , ft2MREE (4 THH, «=73) , #H0N
BERE BIEH, =75 ) BDaEh T3,

Table 4 HFHHIT — & OFefE )1 HI1EH

ETPREIC I BB - B (8B, 0=78)

1) BE#H. HEOMBITFELS

2) B, BEOMBEOBREASIMLHENEZEX, HELHTITLWALS
BEZEEZD

3) B, HEORETREE LELILELEROEFODRTERATERL
nEZD

4) HEY. HEOBRETAXLEFVETSLE. TODITEEET LS
IZLTW3

5) BROMMBILFE

6) BADHTHALEILEPERBEELEIENHD

7 BMELARICOVTEMEES. TORMITOVWTAICERBLEY,
AREYTEHIENHD

8) BIMOPEBRETSILEFEL

#HEMEBE MEH,«=73)

9) MIKICHIBEMBEMICOVTRARLILELHD

10) BEELEDBAPCZOANEESHERBEECODVTHARD I LIFFEE
1) HEHOBETRZALILIZDODVTRICE > TABETEI DI EN
Hd

12) A3 =3y baETHEBREF IV ITHIESTHD
HHMBEEE (8BEE, =75

13) HEEITTYEEEZDIENTED

14) HIECETHRICIE, TEDILEHFELOBRPIENEHARD

15) $B5—D2DILFLEFTRHAEL, TEIETELDIBILEZLS &
12)_%:,\6L\67i;%717‘:‘0>)w:15:‘:¥§l,1§><(D:ti—i(ﬂf:m

17) HABHPMBITEDELSICHAT L ENTED

18) LUVMEICH L TERMEKET LI ENTES

19) AAOBBEICRYBLEEZF., LohVEFRTEHENTED
200 — D=2 TWHRWIFARZIENTES
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Table5 (21, [HEFHT —X DFifEI1] O 3 DONE
& THERIMEERERE | RED 4 >ORT ( T ES
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Understanding and supporting of special educational needs
—Focusing on issues that emerge from case studies —

Mitsu MATSUSHIKA

Abstract

With the revision of the School Education Act in 2007, special needs education in Japan has expanded
from the traditional special education for physical and intellectual disabilities to include developmental
disabilities that are not intellectually delayed. The scope of support has also been expanded to include
problems caused by environmental constraints, such as family's poverty and illness, abuse, and foreign family

members.

Educational settings are not limited to special needs schools or special needs classes; a survey by the
Ministry of Education, Culture, Sports, Science and Technology in 2022 found that 8.8% of children in regular
classes require some kind of support. The burden on homeroom teachers is increasing.

Even if problem behavior in regular classrooms stems from family problems, it is often not brought to the
homeroom teacher's attention, so there is an urgent need to create a system that can help children realize how

difficult it is.

Key Words: special needs education, developmental disabilities, family prombem, regular class

1. [XC®IZ

OAETIE, 2006 (FRk184) DFREBFHEDOLIFIC
XoT, Bk TRBREE) tHRLShLTWizihET
DEE ZD, 2007 (CERk 19) EREN D THHIEEE )
D HIE~ DT T2,

BRI BEE L, WECROBHRET (REOMECRE
VRIS U CREBISHE AR O R B SR il 7 & 2 % L,
ZOMMPNEE ZNRINTAT ) LWV IRENS, Fh
RBEORFIZT TR, SHEEN S ERE CHEPEH
BFOTARTOERTEKMICRYVEEND D, L En
LIt

FEEOHH OV, FEREESCMAEE T
72<, SLD ([RfEPE5=EiE) , ADHD (JEE X% H)
JE) , ASD (HFAAZ bT LE) 7 &&=
BRORNEDICE TR, S6IC EEICX BARVEE
BIRBERN=—X] OL LT, REOHIICEIVALD
R (FROBRCHER, ERF, ME XI5 OB
EADHARIREF &2 L) IO THZEORS & 722
S>TW5,

9 Lo EO R EN=—X] OMROYE

33

KiZ, FEET1978 47> 4T T % Special Educational
Needs DEEEDEEEZIT T D, Tihbb [§7a#
BERI72F72C (special educational provision) | & T223H
BT 5N (learning difficulties) | &\ 9 #& % M
W, EBICBT RS ) BNd D72 biE TR #
BRRFLET) #0ELTDH, LWVWIEXHOTHD,

Speeial Educational Needs(SEN) e 0
i, BRTHL. SENAS

BHh, BOOKFIIEKTSH

W&

Fisiriddh a5 SENId L
ST

PERES b3 Y AR R
D TR A EIEH
BESEY 5 B, 1)
BB TAT A
1 [pE%) & [Special Educational Needs(SEN)] o

BEDERY LiEN@



F7-, SCERRMEE O 2002 (KR 14) 4FiC, 2EOA
SN - PERR B R G TR R CERE T A R E O
AHEPED & BRI 2 BB R 2 W L 3 5 B AR
R4 5 2EEERE] TR WT FEEIMTEImICE L
WIN#EEZ RIS - A5 236.3% 0D &0 ) FERNA
FENZN, 10 FH D 20120 28)F /T T-HAE T
1£6.5%, & 51210 4% D 2022(4F1 )5 TIL 8.8% &\
IRER LRV (RLY, TTETEHEAROT CHENX
BOVEMOHETARD SNDFERE 2> TN D,

K1 W ERIZE D NHFED 8.8%ICFEER I TH
CE LWHEEZ R L S REARRRD
HEE

<NEE - PRI

#EME (s%nmEm)

F¥POXRTHDTHELVCERETT 8.8% ( && ~ ax )

¥EDTELVERERT 6.5% ( 615 ~ 6% )

THRTHELVEMERT 4.7% ( 48 ~ 505 )

¥EBLAPBMLLIELVEAEERT 2.3% (218 ~ 268 )

<WHFFL>
H#EM (s%nmen)
¥VDRTVRTELVCEARERT 2.2% ( L o~ 28 )

F¥ERTHLVEEETT 1.3 ¢ 0% ~ Lmw )

THRTELVCERERT 1L4% ¢ rox ~ Lo )

FERLOYHBLLIELVERETT 0.5 ¢ 03% ~ om )

T, BlEE X —RER X — T ETHIRDIE
HOMREZITZ0, REE - SHEE - NFAR - PR
e EICBW T HITHOEE 2% CREREEZ B 2 o
TWABD, FTHE T, folrrEb=bn, &£
HEPEE L - AN RS- D3I ® 720 LT
WABDD, LNl Z ENBEEL TV ZEIZT 5,

2. FELEBEOMBIZR DO L E
X I T-REE) TiER T
—F ALzt B

AE] &V D RFLITH

2.1 HEOME FEE=ID DEELY)

PRI D ZVWREZEOMBIL, Z & IX0ENTH D,
1% 6 22 A B2 3 A2 IcBWT, T &iEnian
RN E NN Z NS NWo 22 L IZoNT, R
HEE PO DOFZNH - 720 EMOREET D D ORI Tl
BFHRRICEED D Z &R EV, RERSCHHEE 2 B OfefE
THIREZOMRICER L Z L bbb B,

RN RS DR FEOENZ EMFICHER T &
ICHESENBW S, FPRc2o CorbFPEOMBEE L
TRNDZERH D, FHRIZMVMDR -T2, FH
ZHRD 2y (BRAENTEN) 2 e Enn, LR
F¥Ea—FT 4 x—F - EMLRERLE SIS Z 0%
WA, REFOEENPIEE VIC<L, XBICBERDET
RIS D, F OOl E R CTHEE 0BT A3
BTZhe B0, TOEITIFRY BH Y, +onFEEN
ZT O WHIEINRL 22 2 ENZN,

2.2 EOME REMFHEE=SLD DELY)
HIRENCIE, BRERNC R > THXFEA~OBLS o
20, HERHERENTERNILERHIN, T0OZ
EMRBEIZZ 2D Z B3,

34

HWEICARD L, [XEmEHLI L] UF - WEE
‘2L TRETB L) R CEEORKET S LT
TERNENS T LA A ORIER R BN S, Ktk
Bt 2 G L 72U & A7 & OBIBIANEE LU,

2.3 TEOMECGEERI - ZEAE=ADHD DEELY)
SIRHNIE, Thox N, EE, AL 365
WE WS TEITEIOREN S, (R#EHF B E 2 E - THEIC
BRD LB, BLREFENPFETHESLEHMEL
T2 (AHRIZEE T AT THRRAR 2D HET,
FRETIXMBIC 2 2T8R A 212 L, RERSCHERER
DREESZREST B TH, BESIIWZ EB3H
D,

ZEEICAD &, ZENIEALABDY L, s
BoOMENEL 725,

2.4 t=HORRE (BEAARY 5 LIE=ASD DL
SIEHENCIE, BEORY L, BRKED LiE~n, &
TRBADIZ WEWNWSTZZ T, BF MR D4
PO IND Z ERZ,

RN, BRHC X 2B ERESCHBORY, K2
HE DMWY R BERERA E s VWotn Z E S REIC e
5o

2.5 EREBHOFEEE - =-FEDTRASORIBFE
IR =DCD MELY)

HIRHNCIE, SHBOBNSBITORLZEES (ZAVR
T DOREINCHRICER D Z ERZN,
FRORBHAIIZONTIE, SEMICIX, FFx -/
3 B EOHIED & X, NI, (KF ORER -
Eff R 72 Lo Emib 3 5,

DCD iZ, ADHD X° ASD & 345 Z & N%L\,

3. FELESOMEITDOVTORHIBDAE L EE

HIER L H—RHB R H BN S GATE, B
I K FE MR 2020 RCHHP E AR ——V, WISC—V 72 &
DHBEMRAE N FME S, FEBESCMEERLEZRHHL T,
BN REBIC LY, MR LV BT A Z LR T
&2, TOEE, MB35 HE COMAIZE Y T L5
L, BigfiEx, BLborfo TOESEKTLLL, 5
RN D Z LN TE D,

EREEZ %2 LEEEAICE, RERECHEREZ
272 LT, DSM-5 2 EORKIEAEIC L ZEiE=IT 5
Ly TED,

IR AR C ORI ZBETCLES &, H
FIREREIC IR AN 5 & LIRS ~ DO B -D 1 2 IR
EETLHIENEL, KEFHRESRARAZ - AT ET
—R LIk, BESMANARMEERY RER EE2TTo
7o BT, HRREBIICEN D Z EREFE LW,



4 FELEEOEECTHOMENREERICLS S
DOhEH LB ER DN -EH

RELCITHORBENENTFHOF T, OLICRER
HAFEEES LR ER SN TFFZ HIT 5,

EDX O RHEHTY, UTHEERIE RS 2 HLERN
BN, FEFIZT Y r— NefEROT, RACHRES
MHEFEMEHZ S L LBE20VESICL VD,

ZZTIEETA>OFMDO R D FEF ORELTHO
RER T 235, (EAOREZET D=0, EEE
DEFICETOERZMZ TND)

4.1 5EBR (BT - FIBLTHFRAOBE

HEEROKEFREOE, L1 LR H o 72 FFT
H5,

HIRIZLD L, BOOBWEBIZRLRWENED
B, KELOBERORIZANTZOF Y Zyerye L
TW5, BEHEIINVITAHLET, frokb s vy
T DBENT, TA—IRA S — b EFRICFEFTR
WV, LWV oI ONT, ZOFETIEHELTHLL
Bl ChH D, EHIEALE L THENRD -7,

— 5T, HIRL B FHELS ETHRERICWNT, L=
BREICRDZEH LV, 77 ALS Tl T IER S
BOLEITE, BNIARETRATNDZERZ, v
IMENDH T,

EENBEOHTERIZLE LD, T3 —0R0ATF—
o TLEFRICEITW, HITOWRE LITE-> TV
DT, BEREEK LT,

4.2 3BER (hA LB EXARRMNERLY)

YIFERBLFRTO 3 IR DOLIRT, 3 w5 BRI K&
PO LEFRERIZ A - T I TH b,

1% 6 0 ARBEZO L EITIERDO D DHET -
Too 2 BRI A ERE CREB LTI 25, do &
DHETEDHIIELE DR, DEHRICITENR
biphol, 3 AR ERICHA LS OWL ST
DRES L, RAAFTICHEAE N A -T2,

3D LAFEOMIC 3 B0 LR A FhE L7z, 1EH O
FERE CIEEEREAT LTV, L < PV CTRERAEIC
EELIE URd o7z, PAFEERO 2 BIHOMHETIE, Wi
MDEATLTC, HEVNL Z &L, WO OFEICIX
MOz, S HITPEFEZO 3 BIHOHBTIE, K&
ANTHT, NN DDOKIBERIZ LRV F
FTHREIIZEL TET, BLLRXHLTFEMII 2o
72

4.3 4AZBR (BEL/ANBEADFEL)

0k BARBEICHE - TV, 3 EZ TldumiE L
TLEW, 4 IR THLEENDDOFHF X TREFD
DB A T=FHITH B,
WBUIREFEO A THARGE L RFELFEET (T8N0
AAFENWENZND T, ZOEE TIHEFERKIIT> THE

35

)

LHECESIBMTE LD bR LWVWIHIRNET (&
ZELT) KAEFIGEREDS AT, REGEOHGEID L
HTEREWH ZETh D,

DBEFHFE CIE, @REN L CREREL ER LI L Z
5, BFOREEOEZITH TN, FEFHIED 10138 %
ZEBbhrol,

4.4 hF1 EEBF (EABRIZER)

FROKEFFEEDOERIZ, HL RO & > - HpIT
b5,

HFERANFLYN LR CRE ONRNE VWS HEHT
FIEEHBREBK LTS 5, FROEK S 2T A2
RFE S TRERICARADLGEERH D, KEXITEALE
<, BEOBIZIEZFH»LHRZY, EHRBR LA Z &2
<ZBLTWD,

BNTHKDZ LICHREBERALE TV RNWE ST, T
B IBEEY) EFE#HTE TBIXEY) LKL, 1K
AN TS & BB S TV A, JIEIC S EE
HiZHTWD,

BoZHEwT, BT DREEAE Bk Z246E
I EERELIEEZA, [ZARSIICALBN TV
TERTav IR LEoTAALREHLESEY AD
2o T,

HEhHtH, MEDLLT ORI T, TR
FEIX 20~40 RREETH D,

5, EE

EFD 4 SOFEFUZHONT, ENENFEERIE E %
MR LIZE A, FBEREL T ClXRWAEEZ R L
-HDThH S,

5.1 b mBR (BMARKCTRENSHEIZETLNS)

5 BB IROEFITIX, ADHD OHEPEDH 5 aleettss &
LEMATWEN [V FOEERBEOLEEITRB L
RULSAKREZHBATODDEA S| L) O EZ R
EomFTholz,

ROHMEEENE [HBEHICE> T nrotEsbd
%1 EBZTNEXIER, REORNE L HWTH
L&, BHIHERFE L, EEREWEAEFICA S THIZ
RoOTWNWDLZERZ, LWHZENbhrol, HET
X, BZIETENMILTOIE, BIZEDLNLIDTEA
V. MBRERTHLHNICEEZTATOIUE, BBk
TLNDE LR, EHRELTHD2ONE LRV,

Fio, AETHLRAT =7 4+ —7 DHFRN, FEZ
RENEFLTETOWARVWE I ED, BEAREICE-
THTHERSTHITFTLESTNEHLL, ZDEDIT
RN BOMDDIRNTWNDL DT ine Bbh
Al

FHIGFANES T, TV FETHEBLTLEY,
B FHZ72o>T FAZPELS 25 LRBRERICHERE L TL
LT ENEDoTn,  [HRH X O A BWRRIC R E



LT, —EDOKRKBIHZIZK TS ESn ] EHENDE
FENLTHBole 2 A, BRI, FHIIRLLTRE
HEFHATEL12h0, RELRBOREDOLEZD
FIEITEN S B> CT& 7=, L WHZ Lt ThoT,

5.2 3IBmER (BONERETH -T2

I ROEF T, ARV ASD FrEZFFo T 5 &
WELT, PEOLEM,AREEZBYIKLT KA ALT
TN, L FERSTH, DAL SRANRMDY ReE L
enode, 3 EBOHKD L&, KBERIZ anto
BIELIR, £ (3F) », BERICETBREICAST
BERERDIEEBEL, BMTENOHRERICIAD EE LT
FRERBRZRTNEIRLT, OLTnd) LWIHEE
Wiz, 3 2 Lofitit, RIEEFEULIICAETONA
LR BOEL, ZOFEEHNTROo L, [HOMER
FRIZIEZ ROV, FABOERGE VTR L
LVIHKRHELEMLWVITHITRELL TWAOMNH Ll
NWEWH ZEICBEWEST,

FHZ 3 [BH OMHBITIIETR R R TR TV RD 27228,
[H 9D K5I o2 b LBFHRIZ A R TR b Y 72
W] EEoTNAELLL, RS2 OHEROMEITEEL
FHThoT,

AL, HoICIEEREIIERTE R o720, 2
Bl H OMHKEOBRIZTEZEBER, 3 BIHOMKR TR LT
ILENRTETCWEZEND, FERMBICONTNRH Z 5
R LR TE DT, Sk AR OAETEREICY)
DWEZDHZ LT LTz,

5.3 4 RBRE (MESNEALZLSFLELORKEFLITHE
793

4 mBROEHITIE, SMEAPAERBFEIEEHETE 20
Bh, FEOBNIRODFEERMERZ O OHIMAE L
2, AENTERE > EIEHATERI LT, BEFEOE
BRI E, HMARERNRN & bR TE L,

IHIC, WRENMLT, MHOKRYE (OREETE
DEDTHBILTVWEONERELICHE 72 THRET
2, @QEEHBIZEAEBRER DL RNZD, K
WEIRH> THRBEH AT L VOB (1
OV THIERTE T,

KRR, BATEENT > -DICREHAENEET
ZRVONDICONTIE, EFEMPTETHRODT, F
BV TS HIFORREMI L CHE, RERLE
FEv A — LR Z— PN EIROW A TEY
TeZ &l LTz,

5.4 21 EBF (BREREREOZEDL)

R LAEBFAEROFEI T, AFRHCFEED DR
P LB D FRIE R LIS R, mRED
2, FREOHEHFRMAELZ LTWEFEOHTHD 2
LV L, MIEOREILOLTITED 25, KO
AR T D R FIEOFHR (BREOME) 2%
LTWADTIEARWMNE VD T ERShoT,

36

HETHE, KESETMHEMESTZD =22 L TWD
(HB O E 2 TTE W I BN =oicHi
EONRNENI ZENRBXLNLD, FHIZORME
L<HE L TV RD o Tz, BRBRUCKT 2R H 55
H LAV,
HHBRIICEICA S L ICBRANICEKL, Bz R
N, RELEBHEY L, THROBEEZT BRI A
RoTFED, EWVIHIZVR, Pr Ll LTWTHIZARA
RENH 5,

WTFNIZL TS, ZFEHOEBNREZIMYEL, AEIGOMM
HOFEHOUEIZRY L EEZH D, ETIXRELETE
DOREA % RRIZT 5 LWV 5 FATT, TSRS 4D
THLOBRLIWOTIE RV EBbND, A7 —NV Ay
v TR PISBE RS D ATREMEIX S D & T AR T
KL, HEOAHITIORCELS RV ESITH D,

6. F&H

AlElX, B & OEREF D OHBIENS D Lo

727N, WEAICAUES A Z LI LWETH H DT
MR R BEN=— X OXMREORS &HFHELTHL &
SMFIC LCTHETIUE, Z2h7Z0 b o EMEERT
XTOTERWLEEDbN D,

AR OFFITIE, 5 OREC/TE ORBEA R L
L7272 DICHRICIE N S 7228, FRICH D REN 22 g,
BARFRERIUICR S EICS WAREEL H D, 1FADE
MRERPDLBROT DL RGNS NZELZ LD
WENE LR,

ShBEREIGY 0T NRHAEN=— AN LI
RFEL] IZOWVWTEBREEZED TNELZNEEZITND,

1. sIAXE

(1) SR - HBIEN - KITEE WE 2717
ZV KRB ELELTHFELOMRE 2023
fei e

(2) fkKE  TERIRBEN=—X) OME & REREE
DR —HENZRB T HMEDOLEE LRAEITBIT S
BRIZOVWT— EVHBREFEREMIETLE 32
2005 pp.57-67

(3) SCERR 78 [l D AR CAERE 3 2 Rl 7R BB 3
Ba B eI 2 WEAEICHET 23R4
https://www.mext.go.jp/b_menu/houdou/2022/1421569_00
005.htm



KENFHZEDFORNE DR CERAME BICEB T DIFEERK
—DNA /N—a— N2 B Y AN 7= A RESEER 2 512 —

F2Em BT - BIPEE T - s e

U R TR RFEHEREEZ ¥ — (y-oshikane@gen.kanagawa-it.ac.jp)
2 AL H LSS (Hiroshi Hayakawa@education.metro.tokyo.jp)
3ORIRKFRFPEEEFAFSEEL (oshikane-h@phs.osaka-u.ac.jp)

Educational Attempts in Biology Aimed for Establishing Smooth Connection between
High School and University-Level
-Application of DNA Barcoding Technology for High School Experiment Class-

Yuriko KAIY,  Hiroshi HAYAKAWA?, Hiroyuki OSHIKANED: 3

Abstract

Biology in the Japanese high school curriculum has been greatly revised by adopting recent
advancement in molecular biology. It is generally perceived to be important to perform experiment classes
in high schools for rigid educational effects, however, this revision might have made it difficult to carry out
molecular biological experiments in line with the present curriculum due to the limited equipment in high
schools. We here describe an experimental protocol that substantially enables molecular biological
experiments by applying DNA barcoding technology with as little special equipment as possible. Based on
the results of the post-experiment questionnaire survey from the students (n = 16), the educational effects
of this experimental protocol were proven to be decently high, hopefully paving the way for future

advancement in biological education.
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