ISSN (fthk)  1348—6489
ISSN (> TF A1 k) 2432—5902

AAERRAREES
M3z ER X R

Journal of the Japan Society of Technology Education in Kyushu Branch

& 30%F (2022)

STL

The Japan Society of Technology Education

H A RE S AN BT = TUN SRR



H A PE SE BN BT S22 LN SR e SCEE
%30 & (2022)

H &
e
T B 2 RERE & LTbiA s 3 VBB OB HHE LI eeneeneeeeeann 1
TR INBL R A 27 I A 272
T ST KB P T ek BT DT ~HE 3 X OMTRTTAR & 1 P\ B T R -+ -+ 9
EA)IEE GRATLAR RS2 - &)1 B (EREE KT
IKFEHE I DB IS 5 BYEIEO DB & Z OB DR+ veveeeeemeeeeriere e 7

SRS (RIGEKY) « ARBEE (EHETH N FAR)
ANNER S (FIR RS
B ER (BRIERKFHEFDHE TR - BT (RIERFEHEFH)
BB T A v 7 = THEFEBED =D D

OO L= NS —P LT A ANCIES AZET A V- 27
INERSE (FIRRY) AR (BIRKY)

BRI B DT D DR A IS HEZE T T L OREG v v i 37
A B (WEBERT) A)IEE (AR LEREEMYR) HIE (REZHEXRP)

AN ABICB T D ICT ZIE L7 0y o 7 MO e eees 47

NNfgETE ] (REARZFERERE) - BANTK (REAKRT)
TIT 4 BT 4 MEHWZT AT R LOFEE I EORGE
— R COREE L F O —crerrrrrrerereaeeann 55
BB — GB—LRKRY) - KAEE URBKRT)

BT
Web 3G R O THAESD] [FiFEHD] ZZANDOEHEZDORIBBEAED ELE o vt 63
I\ (FE )

HAPEEDANEE PR DM 4 TN SRR RFR G v ovvrererrrr s )
AT A AEE A PE S T B 2 JUMN ST TS o v v e e e v s e snnensenetaenneisenennenns (28)

A 4 AR EE TN SCE R SCE,
AN 4 AR TN SRR BE T e E
TR AR EIINSIBR P B HRHEERHE

EENIE 2t - a5 L IR R R R L R R E T (30)
H ﬁ@%?ﬁ%fﬁﬁ?%jL’N‘[i%B@'EA%EEU ............................................. (33)
H jgfﬁ%fi%}%ﬁ%?éhdﬂi%gi{%ﬁﬁﬁugfﬁﬁ ......................................... (35)
H K@%Ti%}ﬁﬁ?éhd“i%gg@y%&*@%ﬁﬁ ....................................... (37)
H ﬁ@%?ﬁ%}ﬁﬁ?éh“[i%gj"? /r o3 :/_.,j—\‘-’ U e ettt ittt (39)
BN Tt =TT R a0 Bk v R (40)
%ﬁj(%ﬁﬂ% ......................................................................... (41)
:/E\;ﬂ:: ............................................................................. (43)



Journal of the Japan Society of Technology Education in Kyushu Branch
Vol.30 (2022)

Contents

Research Paper(s)

Learning Method Aimed at Fostering Technological Innovation with Machine Learning
............................................................................................ NOI‘IhlI‘OTAKAHASHI eesee ]

Implementation on Dependence of Bending Strength on Size and Configuration of Cross Section of

Bar using Simple Bending Test Machine

Development of Video Teaching Materials for Cultivation of Aquatic Organisms and its Educational
Effects
--------------------- Eiichiro KAMADA, Syungo KIMURA, Satoshi KOBAE, Yuta TANIMOTO
and Chiaki NAKAMURA:---- 17

Development of The Class Based on Universal Design for Learning Guidelines to Realize Inclusive
Education System in Technology Class at Junior High School
......................................................................... SatOShi KOBAE and Takashi Fqukl ceeee 27

Development of a Thinking Model for Electric Circuit Design Learning based on Design Theory
-------------------------------------- Tadashi ISHIBASHI, Yohei ISHIKAWA and Jun MORIYAMA ----- 37

Practice of Project Learning Using ICT in Technology Classes in Junior High School
................................................................. Klyoshl KATO and Mitsuo TSUKAMOTO cee e 47
Proposed Method for Learning Algorithms Using Activity Diagrams
- Practice and Evaluation in Junior High Schools —
............................................................ Kenichi KURAMOTO and Akltaka KIMURA ceeen 55

Practical Paper(s)
Combined Use of “Show” and “Read” Style of Web Class Materials and Implementation of
Synchronization Function

.................................................................................................... Takeki YAHIRO -+ -+ 63
Proceedings (in Japanese) ................................................................ (1)
Commendation (in Japanese) ............................................................ (28)
Agreement for Kyushu Branch (in Japanese) .............................................. (30)
Detailed Regulations for Kyushu Branch(in Japanese): =+t tesrererererratttninanceenns (33)
Award Provisions (in Japanese) .......................................................... (385)
Submission Provisions (in Japanese) ..................................................... -(87)
Privacy Policy (in Japanese) ............................................................. (39)
Code of Ethics (in Japanese) ............................................................. (40)
Paper Stationery (in Japanese) .......................................................... -(41)
Society Information (in Japanese) ........................................................ (43)

il



HRB/X a0
M E M & LI HliA / A—S 3 VR ADERE B L1

(2022) 1 8

Learning Method Aimed at Fostering Technological Innovation
with Machine Learning

iR eI
NorihiroTakahashi *

* Fukuoka Junior High School attached to Fukuoka University of Education

KAFFETIE, HliA / N— a VREN OB Z B LT, AIBEMEEIC X 2 FE X BT 0578 00 » il hE
¥, FEET N E LT, FCNN & CNN O 2FENSREENDI DY X2 T LET VLML, TR
BHIBW TR EERE 21T o7, WERBORZICER LZT 7 — FHEOM RS, REEBOPZ2ADRM
N6, HHFEEIZBITFEICHOWT, FEHEK AR EOTFT—ZIZEbIRNERC, BT 4 VA2 EDFEET
— X7 7 F X ITBb D EARN L RIRN RS, £, ALICKHT 2 BLERES LSOATECAHRICFNE A L &
I ETHEBBERICED T o=, 512, Al OFIERFTEERFT SR T, S EEEZRLZ45

DOHT Y RHIH S,
TOBRIZ—TEDOHRERB-T-EZHND,
X—U— R ANTHRE, #ery,

1. #E

SCHEMEA S, TAL S S 21 & 2 72 AT A OB
WZBWWT, B - T —F A A - ATIZRET 2 560
VT T —0BGE, BB « fRRTE ORERE %
USRI Z BAE L L, /NP a0 B
BT DIEREE OREEIT>TND D, BIfTOFEE
WIFHIZIBV T, R - FEREA B LR,
HEEREATRL & ISR N T, R D IEHR O
IZBWC, Ry hU—2 2R LI RGRED & 5 =2
TLYOTTTT U LA RERR) BEnEnT
Wb, F72, Al 7g EOF LWMEEREIR ORI LGS
RS LTEY, HHEEORENRINTND 2,
INBEZT, AIBEBTE)E FEMNRET 57200
BRABHRSSOB RS, T, 2 AZT LN 91T
Tpotz, JHEOIT, A ERGUETEIC L D EIR
FRICHI LT, Tur I o7tk THEERY, AR
DAL BIT D Al OIEHZMRFTT 5 7o DI B2 A%
DBEBAEI ThHoTo L REL TS 3, £z, KIS
I%, micro: bit ZEA L, 3#EHIMEEEYNHBELN
D7 =8 &2 HNT, BEE AT D ERIT OV TR
PRI LR BT A Z L2k - T, S I

FEOMMAZBRSED Z LR ERE L T D 9,

BEHESIE, A ITAVROT 4 —T T = T DT L—

(2022 45 A 21 B2, 2022 428 H 22 H & #H)
I OE KB A ) A
20214 8 H 5 64 [AI&FEREICTHRSRE

(i) <o DEIWT D) ISR B A b7z, AFRICIWT, i/ ~— 3 i

BfiA 7 ~—a r, PEEREANE, HHREE

LU= THHNNC(==2—TF VW Ry NT—F 3V —
IERERL, FEXETORREAT O B EML,
R BT B B FEOEMR ¥ OBE R 2H
HLTWD 9, EHEDIL, BRI 2578 0l
Fre, FHBEEENAR—INT A= L, TulT
VN K TIESE D Z LI K DRSS o FARN e
HAAADBFED FIREZ BRI 2 BRFE L, HPR 3 2 %f
GLLC, REEEREIHMEZ T2, fER, Mgz
KT DHAAADFRESS, 17T 3 TR S BUES
DNCHBERNRZRDTND 0, LL, EH DO
1%, BRI A X RT A= H OEFR D
VNI &R, BT E OB A SR 570D T
AT v KT —OGMENP 72N EREEThH -T2, 7,
IR BT, AR TATIE, fffTH T
XD, REELIRATNAZ &R, Al 12X L TR
HDHZEEHLNIL TS, ZOL ) RBURNG, E
FlL, TEEAE 624 B EXBRITT o — MR FER L,
ALIZxT 2 REOFER A SN Lz D, FER, 5
A, ATIZH L TRVWALZEEZ > TNAZ ER AT D
BRI DERREE, AL (2R B~ E) 5 Bk
BNEFFEL ThDZ RN E ST, £, HiE
HED%<iE, Al Z N NHooRy hOXHIZIEZTED,
Al ZANFREZEOREBEL L CRFERALELY EEXT
WAHZER BN E ST, ZO Al IZKT B HEED
A ORE B A E 2, Al OHAM A O PR A
L, WU, BH - EAOEY FEB 252 &0,



Bri-reck B, ISHERET D NOBERBMEZ LB X,
HEEAREATRHZ R WC, —@ & L TEfATE % AL I
ST HEEN) X 2T AETTNAEER LT,
PRI RO B aRE I & LTiE, 121 titfdo
HINEE ©GTR) | 92\, Hilf) 77 v— & BE
SN, AR B D Rak - RSO AR EE T,
Bffi & N EICRHE - IS CTE DR E LT D, HiffY
T =L, HliA =g RE T AR
FZRMEICBEMT CTHIZOT SR 2 Th Y, W
DOE/NEETH D, BiliA 7 N— 3 1%, Fiizidk
B, [SHERETIHTHY, BifiH AL, @yl
PPN, EHEAOEY FEEZ DL LIRTE D,
INET, L OIATHIZIEIIBNT, Hiffia 7 ~—v
a Y OBREATHOTZHERH DD, HEE R EoHiL
UMEBRHT 2 R & LTI S Qi £ 2T,
AMFFETIE, BRI & LC, e TR 6Dk
HERHIARLN ) ¥ 2 T AETTAEERL, Hili1 2~
— 3 VEEN OB E BE LT REF R L i 21T o 7,

2. FREMEN)FSLETIL

2.1 (ER%H
2.1.1 N—FKHzx7

EZEHT & L, NVIDIA Mt L CnWaba5 4 —7F
— =V TWAREIR T v TN A TH D Jetson Nano
ZfEf L7=, Jetson Nano 1%, 64bit 7 7 v K=27 CPU
&, 128 =27 GPU IZ X Y 472 GFLOPS DR MHE% %
HET2H0THY, M EZ2@mETIT) 2 &N TE D,
AR OAFZE O CTHERH L7-BAREM 06 2 Ak B A1 T o7,

F£7°, 71 A 7 (MIPI-CSL(E ) O#EMER L7
(2, MR BRI T 27 U AR 6 X100) 4 K% S E L,
& STHET OISR D (T 7 U UH(5Xx80x100) & 1 A Z
ZEET D200 BT 7 U AR(5x80%100)) Z 7% & L
oo ZOHRO LT, FEANERRICRICTES LK
FHRBE, DATIGRISEDLZ LICLo T, AN
HATEEEL S TEET D LB roTz, ZHUZ
L0, BmEEOHEERICB VT, FANREY MR
L DAV BEDIKR T EMA D I ENTE L2,
AR, BT ORI 2 1 E & 57D T O B
TAT v R T —IERIL LB 2D LB 27,

I, LANZHERH LTEABRNPOUAT VAR Y B
7 — 2 77— K(Intel Dual Band Wireless-Ac 8265
W/Bt)X% v hU—2 h— KH7 7 F(6 dBi RP-S
MA)ZMHA L, ZHICEY, =TV ORERES
TIENTE, *v MU= OEEHE L LT,
AHROLO L L TYH, BEREETLZENT
T, R LB 2 X 11277,

21.2 YI2b9zx7
BR#HM DOSE LT, Ubuntuz{FMA L7-, 7=,

Fy—TFF—= 7L —sU—2 L L TKeras, #
ABAZEREL & L CJupyter Notebook, 71/ 7 I
S L L CPythonZ il L7z, Zhb Y7 hox
7 OEEIL, ADROMEEODONE LR TH D,

2.1.3 HEESICBT2EBLHER

Bt oM & LT, BfgSFTH L AMHiDFEE
B in AN A IRE LT,

MBI CB T B L LT, PREICTRTONE
EEZSELZEEFHMSEO RS LY, RERTHESH
D, HHMUWD, Jupyter Notebook ET7 & |
T ANEER LTz, ZOTFA RN T 7 A NVEHEIC, %
WOAY X 2T KAETMIBITDEET ILO/NA 73—3
TRA=BF a—= T EITOY, TA T O
Exm LEEE,

BB R T D HERR & L C, Bl o B bR
BHER IS A0, TA T =X TiERl, &
AT EMH L, PPRAEREBRISRICTFES LT %,
R BEINT A=K o TP S8, RN 7L
2 A LT, L3 OREREINDIHERET VEHAEL
Too AT KLV, BERRTE OFRAIRE BN R S A I B
T4 =Ry T ER, NANR—NNT A= Fa—=
TWZED, NTAT VY R T—RRhRELAITH 2 &N
ARE L IR oTc, WA T 2R Loty 8 121 2 #
FORRT & 2 12T,

AT

A AR

Eiz ¥

1 EREM

JEL

LGS

sl

A A

2 HAERERTROBTF



2.1.4 =3ty t+

BB C 1 28T — 2 & LT, MNIST(Mix
ed National Institute of Standards and Technol
ogy database)ZffiHl L7-, MNIST & %, & HHEi#
60000k &, 7 A NHEi{4 100004 & 4 7= T3k & 47
DOEBT —4ty N THDH M FE BT 57ET
L, *y NU—2 2 RBLTT—¥%A1 KR —HFLT
EH L7,

2.2 A)XaSLETIL

BB DN DI Y F 2T LET VL, HA,
FAE, FLDODOIEMTHEELTEBY, EiE LT,
TA—T T == TOHBRNET NVEFEH L FEX
BF ORI A R E L T\ D, F22E T, Fully Conn
ected Neural Networks(LL FFCNN & i29°) & Conv
olutional Neural Network(LL FCNN & 5297)d 2 fll
HOFEETVEREL, &A=/ F A —F &
PR T a2 —= 0 7S, IR OFRBIRE A ) -
SHE TV, FEHETNMICBIT DA /X=X F A —
HFa—= T ONKEE LT, FCNNTIX, D
Boo=a—m B, =Ry 7HE Lz, CNNTIL,
TG DT A VI, T A NI T AKX, 2Ry T
¥l L, 774NV METAELT, FCNNTIE, F
MEZ 18, ==a—n Ba2256fH, =Ry 7z 2
& L7z, CNNTIX, BHiAAEET—V 7 M
axPooling 2x 2)% 1J&, 7 4 V2 &E328, 74/
AP A X% 3x3, TRy 7HE 2L LT, AiRo
BFFEOTlL, HET MTEBIT HNA /R—=sF XA —H T
L DMBEE 2 B O D T2 ODEEN, =R 7 DI
TholeZl &b, KR TIE, FETMITBIT D
A IN=NT A= Z AT 2 &R0, B ORI
WBEZN ESE2720D NI4T R T — 0O
EHSICRET DI EICE T BT Y
A LDIEARO B2 T & E 2T, £, IEMHEE
$ZRelu, ABCEICAdamZ 5% E L7z, EMHALBIESe
AFNEDOTF 2 —=2 71, NENFELWEHIEL, T
a2 ==V T ORI LT REREKROFHNE LB
Wi 11279,

3. H&ifi€4 / R—=La VERRhDBEREBEL-FE

3.1 Bifi4 / R—L a3 VREEADIRZ

Hftia / _—va i, [T%, ERESoEdNc
BbrE%: (o o=T7 ) 7 A= R) DR,
FEORZFEORREE L TARE SN NABIRREDIC X
ST, fhdy, BREE, RIFLEICBI D 5 B LMl & Al H,
i, BHTLHIE, ) EE&NDY, Fio, W
W LWDE 2 IS L, S8 bs bz 598 A
& EN, FEREARNC IRV TIE, AR - R, UE
(e, BRR) , AHMiZ @ L TERL TV Z ENE

30 (2022) 1 8

®1 HEHFEBEOFEEHI)X1SLETIL

RN

AL L E o — X DS
< LA AT & BB AT 5%

=]
j - SRR OB B AL OIS
NI
(1 )
- WEEEERICR 1T D FCNN OfA
- FONN EF L O
CF— R OBRTREEORK, —a—n g, FEE
BRI & 5 FEEBEEOBRIHIE
I (2 FEHD)
. SRR D CNN O A

- CNN E7 /L OERL
CTIBROT ANEE, TANSEDYA X,
L DT & D FH BT ORI I
(2 I5fH))

ES - GRS B AR S FEALER 72 & D AT Of1HEA
& - Al OFHli « 33IR, EHL - SEAOEY F
o) (1 )

w59, BRiehEORE LT, [=—XE
=Ry F EH0D, HANHZR BRI ORI - fiF
WT 577, HLOHIMRELGSCV AT AT AT 47
ERELTIRECTEDNEHIIOTTNDE] L3
0, Zns kb, PERA, ARk - HREA R, FEEN
7RIEENAE LT, BB ORLE 21T S TEBo TR
EATO ZENHEEL LB X LD,

AWGETIE. ZOBZHEERHLT, 81/ ~—
3 VRESZE THARRO 7 MR OFE A - RS 5 77) <0
T LR 7280 AT AT A F 4 T AFIEL
TIRETE D)) LT5, BEFEETE, 2ETRLE
B F a2 T AETF AR, BEEEICEB T D RIERR
LT, FEARMZREG - HRE A EHA S, Bl
— a3 VBN DERREITo TN,

3.2 1HERE

FiN o iR 228 3 524E1214 (B 604, &KF614)
ZXGIT, PERHEMFHC B W TR EEKR LT v
— MHEZIT > 7o, 21 DHERE O 2 EIRRHZ B
A7 s 7 I 7ORERE LTE, H3FHET, N
& D MO (2)%y vV —27 ZFH LR
mMEOH LTy OTFa s T I 7k HRIE
DFFRONE % ARHEE L T\Wb, 22T, BV
aTNTu I I IERENMAL, ry N =T &
FALIET =2 0EZEE T v 77171085 T
fToTWb, £, FIFHFET, NE D FHROH
i (3)FHHA - HlfE D7 e 7 Z 2 v 7z X D RIEOfR
WONKZ 7THEEEL Wb, ZZ T, Arduino
Uno% ll#ZEMNRIZ, THAMNIOT0 I3 0 07F
FEEEAL, BV AEEH LIZLEDO Y& HIiH 4 %
FHAL - HEEC X D TR ST I T EIT o TN D,



3.3 BEEXEOAB

£7, BAIZBWC, —FREOHEZTY, T—7
T MR L TAIR TV B o — & OFE R0 A 35
TEEEHN DN TR ST, 72, WA T EEA LT,
FEAIZ ALIC X DI OB 23R LTz,

WIZ, FEETIE, #hEd 4 ANT1LREERSE, /IMEM
DIFRE IR S W7z, kT E OFEET VA3~ T
REIEDHZ LT, HEEREWEEZLNDLTZD, U—
7 v— NEUE L, Python Titfiashi=7mr 724t
7T AOERERLIELOETM L, R ICR

1T 558 O A OB 7B L 72, FCNN (28T,

HONUOHEINTWET 74V hET VNG, A
IN—=IRTG A= B F a—= T EITOYE, <D N—
TNE, FEEEEECTZ LIS X Y, RIS BT
HZLEERERLTCWE, 2, JA—A2k-oTL, B
M=o —a E —E B LT, 7A T —
2 OFBIREEED A _E L2 EfERafHT B 7V — T DFE
L7c, ZD%, WHEE ICBT 5, FEEEmtT 572
ORI IEEAES L, CNN 24 L7t
~EBIL72, CNN OfiHE LT, 74 AZIZE > T
BORHBE I T 2R F 2R RAN S E 5 7201,
BT V2 E=HEL, 742k TR
T 287 2 3R L7203 A A & Biig < 5-7-, CNN
T, #REL, FEEBEREIESCT ST A M
— X OIBNEERE K M ET D 2 LIRS
iz, Tk, FEEHRRTA—2EHEH LT, #RE
MEBRCFEX LI TE D A T Toir o, s
Eapatstie, 20, REFFER Y #se
B DEHmE b TA T R T —&84, ikBEE
Z EEED X OFER Lic, #RE Ol 5 2B %
MR OB % %] 3 1R T,

IS, £EHE LT, BBRAERSSHRSELH
EDOAIOA A EIA LTz, F72, ALZFHE - SR
THE, HH - EHAOEY FEEZ SHT,

l
=
5
P §
5
]
5
s
5
2

3 HEREADRREFROF

3.4 FuHr—LERAE
3.4.1 HAEOWME

BefiA 7 _—2 3 VR ARSI T T 572018, 12
(DRI, 7o — NEEGEIIER 12 8, BBk
1 ) % ki L7,

FefliA 7 _—3 3 VREINCEIT B T 7 F R
DFEFL - R 577 12OV TIE, BT v — R
(S CEREMNT Uiz, WRE LT, SRR
FER, « fRIT DTS L& 2 b s R o Bk
BAL72 EOEEMICET 2 NAESC, AL I3 5 BREEIC
B 2NED 11 HEZRE LTz, £7o, BRROHZE ©
IZBWT, AR AL IZXHT 54 A—U L LT,
AT 1L, i CTHTED, ) LA THNDZ ER, TV
REDODRENRDD Z L EZHALNI LTINS, ZIHDA
A=, A /) _R—= a3 VEEDOBRICB O T B
BANIET EHRINDTZD, ALIZKHT 54 A—U %[
INED 1 HBZRE LT, Zhbail 12 JHA Tk
SNDEMRAEER LT, ERE, BREEEZZ 4
LZES L= b O THERR L, TATAEREADIZES T 2 &
WX LTC, BROYTUIED LU BDOEHRNLTRX
VW R, BHRE( TS .2 THHTUIED) 4.5
LNEEZIEHTIEDI 3. 8588520 M2,
ELonES2REHTUTELRN) T1.2<bTFES
720 ) TlEE A Red T, BERHEE 23 2187

F7-, HiliA 2 _N—2 3 VRENICE T D TH LW
WH RV AT LADT AT 4 T 2R L TR—E
TE L)) OEREZHTH12DIT, RERKOFTE
BEL ) BEEBOFE LDO TAIOFAN - BN, B -
HEHOIEY /) BT, RE~OFHREL LT
ALK 2 FE A HiEZ2 A HGER B THM 9 72, &
MINAEE LT, [54%AIZEDOLHICFERT S Z
EMTEDEMNBEZRI, | Thd,

x2 BERWAT 77— DOEMIER

HhisEH

Q1 CHRCR LS H %

AL}
Q2 AL IIMERIZRERINTZ L RS
Q3 Al BMEARHIRELES

Q4 AL Ko TEERHESMEFNC /2o THRLWEES

Q5 Al DFGEIZ LS TRERZ ERDHD

Q6 Al ZERHEOP THIEH L T EWEES

Q7  AIREDIHZLTFEEEIT> TN - TN D

Qs AT PFEULTENEND, EDXSICLTERE ML
TNDPHISTND

Q9 Al OFEMTONDAAAZEEY Ton &S

Q10 Al D AT A BUEL CHINERS

Qi1 Al DETERHEDRTED L ) ITFNEH S5 05
D=L S

Q12  ALICXT DA A—U N Kbl




3.4.2 WAk

HAREA T 7 — Mo 0TI, HBRENSELN
&%, 2N —2>OEMHEBIZ S 5 /AR T
Bafb L, FHE, EEFEELREH Lz, Q5L
T, BFRAENMMOEMANE &g L, BrZo
NEZR ) TWAHTD, BiEDOSA2 1, 4%2, 2%
4, 1 %5 & UTHER LIz, FREOFDNEEZ ST 5
72012, QIMHQILCEHL T, Fairvr—hE
F®RT I — NOVREE, *HEH Y ¢t RE TR
L7,

QL12IZBWTIE, £ A=Y DOEREHITT H720DIC,

FHRT U= D I5.TCHHTIEED] 4.8
LNEZTZIEHTULE D | LA L7-9iBrE & x5
BB E A E L, NEZ T L,

F7-, BRHEREXT v r— MW Tix, 7o
— MNEND, ATEFNEH T 2 5EC%T, ALC X
5 RIE DRI ITHRIZ BN T, BARRICHIFINZE 2 T
WINTWar bR L, SHEiTo7,

3.5 #R
3.5.1 BREA7y— LR

HHTT A — R EFS T A — N O H R LTS
ANOFHTEMXE L, #EEREZT bhRhoT
Wb 2R e 99 44 (B 49 4, T 50 &) &= H ik
B & L CGRE 2D 7=,

BT v — b OFIEE O - FET o — B
Dt REDFER, TATIZHEIBECRLA S 5, 1 (QD) T,
t(98) =205, p<.05,d=021 &2, 5% CHEICH
KB EWRENT, Fi, TAL I ELRHINZ LB
9.1 @Q3)TIE, t(98)=2.77,p<.01,d=0.33, TAL|Z
X o THEFTRLHENMEFIC > THRLWER S, (Q4)
TI%, £(98)=3.33, p<.01,d=0.34, Al Z/EE0:
EOFTHIEHA L ThE=0nER S, 1(Q6) T, £(98) =
3.02,p<.01,d=0.33, TAINEDL I L THEEET
STNDEDHIS> TS, | (QDTIE, ¢(98) =12.30, p
<.01, d=1.58, TAI =8 LINENDL, EDXHIT
LTEZEZH L TWADE-> T, 1 (Q8) T, £(98) =
11.05, p<.01,d=1.66 £ 721, 5HATI1 %IZHEIZ
B IRD T EMWRENT, FOMOIEH T, AERE
TR BN T, BIREAT r— MBI 5K HHE
DNV LR, ¢ EORERZ R 3ITRT,

B XY, KBFZEIC X - T, ALICKH B HARR) 723
fRCHIRBEL, ATECHRITFIEA L L S &3 2 EEE
BRICAEIC@ = EavREnT,

3.5.2 BHEEdRRTr— FOFER
HHEFRERT 7 — b0 55, HABNETS &l

INDHbOEHH LT, #RE OFREI & LT, ihxF

DRELTHWDEFNCADRDY E LTHWED, LD

30 (2022) 1 8

#*3 FEEREAXT7 77— FOHER
LT H% £ i
Mean SD Mean SD

Q1 3.92 0.94 4.09 0.66 2.05*
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Q4 4.02 0.87 4.30 0.80 3.33 **
Q5 2.10 1.05 2.08 1.06 0.24

Q6 4.03 0.85 4.29 0.76 3.02 **
Q7 2.56 0.99 3.86 0.62 12.30 **
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Abstract

The purpose of this paper, we aim to develop Technological Innovation by understanding the mechanism
of Machine Learning. The teaching materials used were those that could learn and infer handwritten
numbers. In addition, FCNN and CNN were used as the learning model. From the results of the
questionnaire survey and the state of the students, it was shown that learning in Machine Learning was
effective in understanding the contents related to data such as the number of learnings and the basic
understanding related to the learning architecture such as the number of layers and the number of filters.
It was also effective for the interest in Al and the willingness to practice it in daily life and society.
Furthermore, in the content that examined the utilization method of AI, four categories showing
technical elements were extracted, and effects were seen in "efficiency" and "judgment".

Key words: Artificial Intelligence, Machine Learning, Technological Innovation, Technology Education,
Information Education



Bt 22 6 X

30 (2022) 9 16

fZhthEBRRz AV ERERFOMETEE KL UHERIK &
B (FIREEICRE 9 B IRERR

Implementation on Dependence of Bending Strength on Size and
Configuration of Cross Section of Bar using Simple Bending Test Machine

el

BE*

P I

Yuma HASEGAWA* and Minoru FURUKAWA**

*Kasuga-Nishi Junior High School
**University of Teacher Education Fukuoka

AR R R RIS,

(MEFOEME, 5158, #3925 /) & o TP Bt o R, M OJR

S, 0@, Wk &AM OREIEFE OMEFCIN TIZ OWCOJFE - JERIZ BT 2 2 N TEDH XL OICT D) 2
ENRSNTWD, FELIZINETIS, BHMOMITREZ BT HITARREZE L THIFESE L0, PR
HENH LM T 2 S IrRABE A BR%E Lz, S 518, MEtORfE, A ol ~Ts-Clrm R & ih i s

EORREZEE 572012,

Z OB L2 TR A OMET 21T o 7o, AWFTE TR, S Pl &

A, @&, 7T AF v 7 OBRKRREBA 2 AT, Wi AR L O R 0@ K 2 #hi R D E 2 7
NHEBRE I ANTARFEEFE L, WYIREROITIEC O TR LT,
F—U— R SRR, R, ek, BANoRr, RIESEEK

1. [FCHIC

gk 29 FE RO AR R RS B AR A T - K
JiEfm VIZ, TRPELOIERE, S1E, #FEEIcx35 7150
RME L W T MBI O R, M OB S, 8, Wik
R &M OREEFE ORI TAZ DWW T O J B - 11
EHETAZENTEDLIICT B ZERBIEN
TW5, F£iz, HIFSEFOHRE 292X, B Ol
[~ HEC W R & TR EE o BFR N XA X T
By TNHDONEZ AR HIT X0 R FMR Sk
ELTERE SHA0ITIE, ERIC K 2 RBRIGZE M
HHTHDHEERD,
FEFOIXINE TS, MO TR A B R
B SH D720, R AT D MERI T B 5 bt
Pk 2B L7129, &5, ZoRBREE - T
bt OWrim R & IR O RIR A BRiE S E 5720
2, MEURE TV =0 2R E AW TREB T ORBE!
AT 72 07, F£io, EHWE & R oFb o Wi~
15 & AR O BEfR A PR X B 72 DI, BB AR
LLTAM (AF), & (TAVI=ULT7Ty A
=), TI7AF 7 (RVxZFLoTLI7HL—h:
PET) OWF s L TV A0~z 9,

ARFIE T, BT &AM, &F, 77 A

(2022 410 H 3 H 324, 2023 452 H 15 H 32 #)

* & B TNLAR BV R G

R YRS = N2 = 25 6

2022 4 10 A% 35 Bl H RPEEHINHE 7ML
BRI THE

F v 7 ORRBR A 2 VT, Wi ~HER X OWE %
ROBENZ L DT REDENEZ D FERETLY
AN FRE%E, HIEBAED A PR L/ O B
HEEETATVY, B 70 FEBR D T IEIZ DWW TRRET L7z,

2. EHERTRBREARA
2.1 EERICAW =B Smira R

A FERTOERICH N TR S hiridiaig (FE
# 10kg, £ & :685mm, /& & : 600mm, 1§ : 200mm)
X1 @IZRT, B FRRITHER A& L T zo
T, BBHEORES R L/ - &E (HE: 6.7kg,
£ X :535mm, &S 345mm, fE : 200mm) DOFRER
B (X1Mb) ZHv,

1 EBRICHWT- 5 B
2.2 RERICAW-HBRHA
15 S pr ekt o SR FEREDY 180mm, HIE RS D
RENA490N TH D Z &5, B 0 X 300mm,
ARERIE O e KT EE 490N 2 B i ER oSk & LT,
SeDOME OTIX, B oW ~HE & dh TR O Bt
Z FEERIIC PR S 5 72012, BB A RS L TR,
&BF, TTAF 7 OWTIHRE L TWDERRE L



Tro T DR, & & ARMIZEAMME & FHEMA L < —%
L=, 7T A2AF v 7iElE LTHWEZ PET (3550
fEELFRER B L2 WEOMENRH -7 T, FHE
W77 T 2AF > 7 HEHZ DWW TG L=,

bt X —HETESICATTEEME OV
RH, AT =R — R, I A B U7 RE IR, RTakk
PDSFERNE & FHRAEDS & < —8 L, B oRk 1535300
RTNoTD T, KR TIET T AF v 7L LT
IR AEFAND Z & & Uiz, L LRI
FEAET AR ZE M I S LD B EHRY 9.8kg/m3 DFEYE
AFa—)LTHhHD,

—OSADFERTIE, K2~4IR7TAM, &8, 7
5 2AF v 7 OERERTITHONT, B W % Bkt
OWriE =Tk & # TR E O BRI O W T ORBREITD
H, RO LT S EERODHD LT &S ®
Tmo AMITES, EBIITNVI=ZTLT Ty hX—, 7

TAF v T IIRIERTH 5, TNENDOMEHZDNT,

HLHERS, R 2 f5H, RS 2MEAE L

/N

X2 Wa-HEORR L8R (ORE)
(F¥EH . X 5mm, 1H 10mm)

K4 WE-HEORLRLZEBRNY (7 2AF > 7)
(BE¥EM - =X 15mm, 1E 80mm)

BB ORER % i 5 BTk < 2 R 9ol
B L 7B O KW E & X 5 1R T, Kbt & 77 AT
o 7 13RI & 0 T B 00 T, B KA EE OB I AT
HETH D, BRI ELTHNMA DL TH
% DT, B KA OB I D & WIS ~AT

TOBREOMETH D, K500, 3FHET X TOME
T, W@ 2 f5H O T EIEM DFRE D 2 512, JES 2
6 DOFREEITIEYEM DIREED 4 5127 > TN D Z &
A WIRTA

500 T T T
400 - h
= L i
“m’ 300 I
i L i
:é 200 .
100 7
0
EEM g2t Ex2f%
X5 A, &R, FT7AF v OWmE

ERARMEORME (F2AE)

TOHDOERTIE, M6 IRTWEAEIED T A
F v &) RBRA 2 AW, BrimBik & dhid s
EDORRIZOWTOREBRZIThE -, TEOREFT O
WiE I T _XCHE L TH 0, R TILgEORE S
% 10mm & 20mm & L7z, KR &N H BN D ERI
RKILARY FTES L,

X6 WriERORL LW R (7 AF v 7)

6 IC TR & 2 KT DTk L 72 BE 0 &
KATE (=B E) 2 712R9, KIS EES o
T RATE O FERUED DB I FIC SN TEHEAE L2
BICRORER A O S TR LTV DA, ElfE &
HEMEITIEE B LTS,

40 T T T
- FIRFYY(FiaiR) J

30 b

zZ | ERHEBICULHNE |
o AN
ﬁ 20 =AIE .
[T} B ™ n
10 - —
0 1 l 1
10 20

0
g RDRE (mm)
BB OIEORS & e KA EORf%
DOFPNE L FHEE (T AF v 7)

X 7

3. APERTOIREER
FEHHY A FERICBWT, fad 12 H2H
(H) ~18 H (&) I, 1FEE£6 752 (BF 112

- 10.



£, TF 994, ARt 2114) TREEZITHo,

B 8 (T /R TR EFIITHE, 1 R B2, &8,
TTAF 7 DRI OWTEESEETT, 1% O
2 EICK 2, 3, 4, 6 RTRERA A AT
FREBR 21Tz,
FEED) - R

1 KRO Db T xR
L, ORIV DLEORE

B F2T (O) L (O) e
OBEOHPIZd Dk~ el
SHOMEHIIER S8 5,

(Rl

o DL BT TETY
i B, AT OMBH . | 10
¥ PRTWDDEEZD, fal

[DdHT] MEtOR#ZmY , XS,
2 KM, &E, 72Ty | OFBICHEHC il SE 72

U ORISR EFET S,
RHE R B, T L
AR LRSANY 1

No, BRI 2,
< AR OFIRG B, W)
s @ROFIRG (7D 7,

@#H 2L RITT 2 TR

BOTRAENLTEED,

/ﬂf\ L, OF B UAYNH—, TAI 7 ~
W |- AR, UM R, <, 1) N %
% SEPE, ML, ZOFIR | T AF v 7 OFRHI (< | 4
il v bR MV, BbA) 5
T TAF o BT,
BaEALME, 2 ORI
3 HiEE ELHERR, O~ A BxFEBRITHES Z L -
e AP L BAEDNLT, ERRSERND, Kk | F
ey BUE, i, BT B0 LHL LADYERFRE |/ 10
% ZENENOME O R - iaEz 3¢5, A
ik % 2~ A ERO £
%15, il
4 FBRISCTHEEZRE | ORMOMEE T, o
i WL, ZOMEERNT | HEAEDRTOSEE |
% %, ERPTO LA TED, | o 5
%
(81 skl (1FRFHHE)
Be FENEE) - A F2T (O) LEHl (&) e | i
1 HoEYoboxLk | OFEBICRGEZEo T2 &
EFHIRICOVTHE | OLkE, SETICHA
WNEEEDE 2, RRED TELNAEZRY Y 72
" W& T EMERT Do WD, Bl TRERTR
i ORmHELRICT D TR L, Exa¥5, — 10
+ Otz LRICT 5 TR OFHi7 v —hrckv=E 7

[ & IR OHESIRNED D L IFIREIZ EDL BWED L PIRE S,

2 Wi O HESH R 0%
e WNE & B b B oD i

OATA FTHH%, T
L, RV e R

183),

S BB TR T L9 2 CkBafmib | # | 2
o bR w5, /
% OMEBHZ L Bkt | B
EWICHEHR S H 5,
3 MREELT7TTICELD O 771z &, BT BE
Wi o~ LR | BRI R BmEDE |
® | omRemRT 5, fconcEzsws, |~ |
% OWRD I T TS mns | #
_tf«r%{ﬂifﬁﬁfu“ﬂf
AR D EAEIXD,
1 TERNHRAEDS | OMFRTE, I R 5
f LT & B s D 2 kA A B DM BB B _
o H L7285 EY (250 T ICELLKEZADHZENT % 5
75 | Bxs. &5,
8-2 #EEEHE (2K AH)
. IS ke —
3.1 BAI7>— b+ (AREE : SHTEE)
57 2 - 7, P~ 7
2 5[ B O EBARIE R, ENRFIZET 515,

B, FERICHOWTEHER 7T o7 — b (K9) 21T- 7=,
X 10 12 ZF DRk RE2R~T (BI&%

BRI 1 O IBEIOTREE T DU T OFE OfRER | Tl

62%DEEN (D) LIAE LT, ZORNEDELL 1T
(R DFREE ] 12T Th ol
B2, 5, 6D MEORECRE THA /5 )
AR IO AT ) OB~ EYCix, 3HEAT
RTT70%DAEEDN THENH S| (FIE3 & 405
%)k@ﬁbto
BRI 3 O T~k & R E OBt ) OIEZ T 12%

.11.

30 (2022) 9 16

THY, W1 22700 LMEN 252725 2 L3
LTV D, RSN 2HTRD L 2RO 452D
TEITIFEAEOEENEEL TN o T, B4
O THTETAR & REE DRI ) OTEAHRIL 54% TH Y,

RolBEx2 L LT NEORERIICEMGAR  THEEILFE T
ETHHLORL, PERMPER LBV &350 L,

E5IEE6THo7m, ZHEDZ END, WImOTER
FEAR & M58 E ORRICHO W T O mMmikIEH £ 0 220
Wz b,

HHi 7T — k
kPR & E - OMEI RO B B I A B A R,

BRI AETICHMEOBEIZONWTEREZ L2 ERH Y £30,
( 5 2 )
(B2 EEZTNTEDX > 7% 8 % LE LI,
(

ER 2 TR OBERRHE) OB IR H Y £9D

R~ 1234 > D

H 3 RO X ST hpo 7o, B2 E N EEM () ORI
725 ERVET D, HFTEVTIESY, ((b)k(c) I(a) & S
LLT, M, BESEzZhZfn2fFiclieboThHo,

7 2

(a) JEYERS (b) 'IlmzPH (0 JE& ZPM

& ( &

B4 ﬁ?@»zT®l®io&FA %Fﬁkéwm [ MORARE)
EWVIEIICRALTLEE N, 2770, MUKE SOHAEFFLT
BFrrW AL TSN, «w&wiﬁﬁﬁwkﬂbMﬂ#bw
DHL, EALELOTHD,)

o a4

@M () OIEOBES 10mm ( EEDHEE 20mm ()
B 5 THEEAR - FEERHIIT B ] DFEEL fﬂ”ﬁ%fﬁ&)@ E3r /AN

BN — 1-2-3:-4 > bD
B 6 2 THEHE T8 ] OFEIZHER H 0 30,
VY — 12834 — HAH
B9 Fai7or— b (AFRER  aFocEE)
KEE HL ¥
B 14 37% | 62% |
B ¢ 1234 > $H3B
B2 1%
KEE IEfR N3
2m3 1% 87% [12%)
REZ FIEMR Ef#
Hrga 1% 45% [ 54% |
Y« 1:2:3-4 5> HD
HRs 5
B ¢« 1:2-3-4 > 3
B 7%

10 Fai7 7 — MER (A R - SFooH )
3.2 HITHEROERT APER . SRTEE)
EBRIT 17 T A8 4% 11~124 D 3 HEZ ST
3B OB A VPN TiThY -, EBR%, KU
DFERZ BRICH S, 7 T ALB THERLZILAGT 2



TR EY, BEMEE VBN EET AL I LT,
B HITRB RO v §, N> RVERE, SefkEE
0)&%’]%&%\1@ LCHVHMA (X11), FLHOBICIE
T LR BITo TV, A ET T 2AF v 7 1%
BEN T TR 20T, MOEBRZRLZ, 11 K
OITREBRICERMEZEL, #EELBERO 7T 71258
ATHZ Ly, FBEU RIZFEMA Do T,

11 EBROET (A R SFocsE)
.3 FRTUY—F ADEE : FHTEE)
QBEM A OERICERT U — 1 (M 12) 21T
S, FOFERAM 13 1RT (A% % : 185),

BHRT VI —h
B 1 AROERICHKIT S TE Led,
HLTHRMhoTl «— 1234 — 1T
HH 2 B DNERT AR TEE LD, (T - W)
B3 WIEMEIE RS 2 ENTEE LD (30 - VD R)

I 41 [0 £ 5 ICHBH Do -8, BT Z N IEEM Q) D5
ffé &F‘éb‘iﬂ*o HFETENTLEEN, ()@@ EEEL L
I, EEEZRER2EICLELDTHS,)

ey

(a) FEUERS (b) g 2 HH (c) E& 2)M°4*
{J_
B 42 —BER LJ@a“motnﬁ%ﬁ)# iﬁra‘m
(A¥ - & - TI9AFv7 - Ebbin)
R 4-3 : EROFEEN DN G 2R BRI T,
(AM - &F - TI79AFv7 - Ebbin)
B 5t BN K EWVIBIZO->@->@ &) KoICiA LT ES W, &
2L, RIUKE SOHAEIFECETETALTLLZE, ((b) &1
HHEM (@) ERICHEIN OV L, #ELEb0TH D)

L F

(@R () (OWHEOES 10mm () (OWHEDOESE 20mm (

B 6 51k, S HIT MO TREERCRHR) _E§¢6+E%{*&>Tu\%
T E BN E T,
Bbivy « 1:2:3:-4 — 5
BT AR OREEZ T2 LT, THI - FEREMT ) o5~
DOELBRITHEE D F Ld,
WESLRNoTm «— 1234 — HEE-T
B8 A OREEZ T2 LT, MEHEIMT.OH] 08~

BRIZIRE D E L7z,
WELRMoTZ «— 1:2:3:4 — WE-TZ

12 FHHT 7 — b (A PER  SRoTEE)

MEBRICHLIE 2N S Tro ) (R 3 & 4 OEFH 23 90%
B, BT DT 2R T2 2897% (&

.12.

RI2), MAEM A LD Z LN TE72)72894% (ERT 3)

THoT=OT, EBONBRIIAEFEOHKEZFI < DT

a% D , 11~12 A OPEHRAL THERIZEY HEE 2 I5E
FERYThHoTmEB Db D,

E”F“ﬁ 4-1 &M 5 QW O~FESCIIR & fhiT iR
DRI DN TIE, TEEZEN 90%FRE Th - 7=, HIE
%, MREELOTERTHEL VDL 0D, R
EfRDK) 10%DERENL, EBE £ L Do FIcET
TETWARWVWLDERbNS,

Wi ~1ik & TR EE O BIR D TEER Lod o 72 )

(&R 4-2), [EERFE RN D0 0d o 7= (ERY 4-
3) MEE LT, KPR AMEZET W, 20

L1X, R ORI PN T N A X TH DY, EEZU?
FIENKE L, RERGEENL CTTHETT25 2 L%
HHDEEZLND,

(RO TR O (B 6), THfiEr) (&
7), MBI T o) (B 8) dFE ~n Bk
X, FRIT U7 — N CIE 3BT X C TINS5 |
2 T0% ThHoT-DIZRL, FH%T > r— N TIE 3
H4_CCIEBENEE - 72 3K 80%I1Z EH- L=,

HThbolz ¢ 1+2-3-4 > 3Tk
REE,
B 1l 3% |

2%

ARV I£Ly
mm2 5% 97% |
[RIAY;4 [ESAY
Hm3 94% |
TER Ef#
a1 fLo%| 90% |
&R T5RFvH Eboin
B a- 2 o/l 52% ;—8‘7
REE M &R T5RFYY Ebhbh
Ba3" ol 49% [15%
wTER Eff
HMs R o 89% |

BhHHL ¢ 1:2:3:4 5> B
mme 4@
FESEMNOI ¢ 1-2-3:4 > BFEof:
Hr7 30 47%
BRESHMND ¢ 1:2:3:4 > BFEol:
ERs 2%

13 F%T7T 7 — MER (A PR SFocHEE)

3.4 EROMERLENER
B¥EELZ T AL REZSZEBIL T A B

DEW B L BEROE LA Z O T, LT D L 9 72/

R ETREARHL N T,

- EERICIFRI N N0 78 5,

« R OFHE T PN L > THRIND EDL HVE D )
FNY T2,

cKEF & T T ATy VTN D DT, JIE M
TFEIZXTI L CUWND 2 ENmD 0, A BITakkr L
RNDT, JEMEDOERN SNV,

s WHTIRENWEOE S D 2 FICHEIT D Z &2

DIz,

U EORERZSET D012, AWM, &8, 77




AF v 7T _RCEROVE S = L &Rl E L, RENE

B LTUTOFREE T,

- BFRH WM E T R & ATIC Lo A O & BRE
WZL7eZ2FTIoE5 (M14),

- Wi~k & HTBREEICBE T 2 RIS, BB T ERLA
KHTHY, BOPNDERET, WErORET- 23750
DT WT T AF w7 DR ETDH, 08 3EMEMNZ
TR DME ORI BT D Z & B ERAE LT <
T5 (M15), ESICELTIE, 3HEMOAFENN
#pTo o, FUERS L 2 M AR B S, FEREE R
O 3fEM OEEE THEIE S,

- AR & il IR L2 B B BRI, HRE 2791
IRENTW DR el ik ORB %2 b ¥ U)K
TERILT (X 16), EBRrEz R 5, LOFERT
XM ENC T VR =7 2R E TS, EHEZR KT
E IR ORER T &2 BIAER T 272012, TvI =
TAREDENNZ R EAND L ET D,

B 14 MEHETT ANT K 2 58 OEWZ T D A
(B~ 12mm X 12mm, £ : 100mm)

JFx2

Wrii~HED R 23 (X7 AF v 7)
(B¥E - X 15mm, 1iE 60mm)

X 15

i

oL

#ro iy

Wrmik o B 28 B (&F)
CEHRDOE X 0.35mm, 1E 30mm, #7119
L &P 0 i o TEEIE 4 mm, FERIX
7.5mm g TH v #hiiF)

B

X 16

.13.

30 (2022) 9 16

17 12X 16 (\ZRTRER T2 2 AR O F3RER L
7B KM E A2 /"7, RET R, JroL, 1Y
T, WEOIEIZKRE L R>TW5D,

100 T T T T
80 - s _
2 60 I 1
& oF i
E - s i
40 - -
W i
20 - s -
L8 . . L

EixR  fYRL wWYshiF KRB

B 17 WriE ko 8 7e 53R 7 o f K
BEILUTOFETEmTHZ L &35, 1FEHE
IR A PR TE_m L0 L IFIFR T
WA CHEF 24TV, 2R E XK 14~16 (2R L7k
B W2 SE LT CHEBREIT 5, AM P & H
WEERIZ2 A1TMTLEy MEEH S, Wik
EICET 2 =BT, @IERB TIX 1 7 7 2% 3BEC
ST EERAL CIT R 5, Wi B3 2 BT R
X TIT o,

FEBRNEDOELIZE, ERATOFERTT > — R &
KRG DOFBZRT U r— b ZENENK 18 &K 19 ©
Lo EHET L,

BT r— b
RARFE & 13 F DM B RSB TGROMERT 2 B &4,
IR 1 A E TICHB OB IC W TR 2 L2 E0H 0 ET9
( 2 2 )

[%) LEZTNTEDL I A2 LE Licdy,
( )
B 2 R OMRECRM OFE IR H Y 5
R — 1:2:3:4 — HD
B 8 D XS ISR Do TR, RE X ZE N ZREEOOMHIC
725 EBVETD, AT TEOTIEZSY, (O~@IEEOD
Mg, BESE2ZNEN2fEL 3{BITLILbDTHD,)

o Bl

ydra

) 4% 4%%

©xe | @ W2 | Ol | OmE2f | omasf

( & () % () fE () fF
B 4 BE OIS FTORO X S 254, MEOKRE S2KEVIE
KD—@—@—@E 5 LS ICRBALTL EEN, £7L, ML

K& SOBEEFRUBFERLALTIESV, (309~ CTHHE
OB LRICHENBEIV L, MTL2b0THS,)

( ) ( ) ( ) ( )

H 5 - THAM - FEREAN D) OB ICHREH Y 90,
R~ 1234 > bHD

B 6 THB L IO ) OFFICHKD B Y £T 0
BV 1+2:3-4 — D

BIEROSERTT > 7 — b

X 18



BT 1
A Bl SRR BIT S TE Lz,
HLThRpole «— 1:2:3:4 — 1Tz
B 2 RBADNEIET DR TR CE E Lizh, (T - W)
BRI S  WEMIZR A Z EMTEE LD, (T - »inz)

B 4 0 O K 9IS R Do Tk, SR Z N EIEEO DRI/
L EHNETD, HFETHENTIZE, (O~OIFHEEODE, 12
SEZNEN2RHKESHFTLELDTHD,)

am

y 444V 4

® K% | @ W2t | OWSE | Om&2 | OmasE
() 1% () 1 () ) fF

B 5 MERKEVIHICD-0—-@—-@ L9 LHIZRRAL T ZE
W, 2L, FIUKRE SOHAEFRUETERALTIEE D,
(32T RTCHEMEDOMELLF UHEMLEV L, MLLEHDT
H%,)

i%%%
@EAEC ) OPFLELC ) @I ) @HEBC )
B 6 A1k, SDHIZ TMEIOMESCRM] OFEEZED TNEZNE
BnET 0,
Bbny « 1234 — HE5
R 7 SRIOREEZITIZZ LT, T - FERLIN ) oE
SNOBURITIRE D £ L7k,
WESRNholm «— 1234 — EEoTZ
B8 ARIOFEEZITI=Z LT, MEEIM T oI OFE~0

BURITERE D E Leh,
WELRM-TZ — 1:2:3:4 — EE-7Z

=i

B

7

X 19 BIEHOFEKRT »7r— b

4. BRERTOIBESER

A TR TOEEE S L IEIE L2k
DE, anFROFTHR XTI WA
2 4 O/ NHEBEORE M TINL B HFEEET, Bf24FE9
HA10H (K) ~17H (OK) IZEEToT,

4.1 BR7V5— b BHEE . SH25E)
(MO TREEIZ DWW T OEE ORRER | 122 A&7
Modo, THPEFOTREECREE [HAN /2% TRk &
T.OHN] OFE~OHEETIE, 2 AEb 30T
TTABRED 3L EICH AT TR Y, BEEZFF > T
W2, WA, Wik & R O BISR 0 aiEkIC BT
52O0EMTIE2 NEBRIEMTH T2,

4.2 BITREROHEF Bh2E : SM245E)

A T2 KB OJm &G ORRE TS E
BRI, ISR TEX D 0RLE I E o7, iR
BRClE, ZRL AR LFEBROEZMERL TV (X
20), Wil ~THEDOERIZIT I AF v 7 OH L L, Wik
TR O EBRIIRERIC L2 2 & TR AN EME T &
7o EBREFRIOEMEIC LY, ERZIIEROF LD
FTRSFDOEIY DL O EOBEMEICONTHEE X
LHZENTETV,

.14.

4 20 FEBROKT (B WAL A2 )

4.3 BRT7U— b BHREE: $HM245E)
EEBRA~OFIRIZONTIE2 AL b THEBRAE Ty
EEE LT, £, TRBANERT DT 23R T
o) L THEMAERD Z N T2 O 2HHBIZD
W, 2AEY NFvn) EREIE LK,
HFRIZOWTIE, FRI7 7 — FTiE2 A& B ARIE
R ChHoTD, FHT I —FTIE2 NEBEMLT
Wi, &I, WERBRED 77 72 2T, B
STEM OBERE A TR L, MENIE SO 2 FIZHAFIT D
T L EEMETE TV,

B 6 ~8»3HHDFH~OHEHIZHONWTITE,
BROFI% CRE RB(IT -T2,

5. AhERTOHO2HBDIREER
BRTEED A PR TOEBEN D ERNE LR
BLIEAM2HEED B HERTORKETIE, K
RBINTEREN AL — R Z LIz, M8
DR A L X TZRBEITH) ZENTE, LL,
B R OEEIT2 ATHY, —A— AICEbEF
HIZ2T 52 NTEREZ L LRENA L— X
AR E L TEZBND, 2T, B CTHEE
L7=NAET, 441 H 13 HOR)~2H 3 H(K)
\CHE A PR 1EA (67T A, BF11T4, &
T 101 4, Aib2184) ZXTGITHEE LT,

51 BAIZ7>S— b+ (AREE : SIS EE)

X 21 IR T > — F OfERZ /R T (01545 185),
B 1 O TMELOBEEIZ DWW TOFE ORER) Ti,
TT%DAEFED Taun] LEZEL, 24FEHTD 37%IZH~
T ol=, FRIT 7 — ME 2 B H OBRIE %I
Eh L7223, 1 H OEROREL 2B T
r— b EFER LZRER, 24ERME 1 BRI THo 720
WXL, AENIEER 2 ~ 3B L EholnZ & b
BLTWDLZEREZLND,

B2, 5, 60 MEOBECRE TH755 8 )
TR EE & DN T HEA 1 12BI3 2 78 ~ DB DT
1%, 24N 3EA T RTITBWT 70%DAFE THL
b5 (RIZE3E4DFE) LRIZE LR, 4F
%, B2, 5, 6 TO HENRHD | OEIENRN, £
NZI 75%, 81%, 78% & mim - 7=, Z DN & L T,
2 RN Y E R PRI O R TP L EHEDO—N)



ThHoloDITk L, SEIOREF LR~ A TiEdH 5
INEREB DB T > 1D T, AT HN X 0 Bk
Lozl EMEELTCVWAILDOEEZLND,

B 3 o T~k & 5@ OBIR | DIEEZRIT 0 %,
B4 O THrm ek &R EORfR) OIEZERIT8% T
bV, TLD TR -7z, B 3 TIE, W2 245127
% LAREEIL 2 1%, WA ST/ D EREIX 3fFICe D
<E DIEFEDN L o T3, LN 2{%0:&6 EREEIX 2

D1, JEEIN ML EREIX3 D 1IRD E
WO IEZA L 3o EK%%OKGTW4@@KkLT
X, IMIAHOBEDOFINIIESIESL TH Y, FROIE
ERRbRENWETIHRELH T,

AR
B | 77% [ 23% |
BN ¢« 1-2-3-4 > HB
BE2 7%
RIEfE n3;
=i 100% obs
TIEfE 1%
B4 | 92% [8%
Y ¢ 1:2-3-4 5> $HB
=15 [
N ¢ 1+2-3:4 > $Hd
EFRi6
B4 21 HFETT o — MEER (A PR - B 3R
5.2 fIFRABRDBHF (APEE . SIS EE)

QERE D ERAKERLI-Z LICED, A2 BIT
AL o CTEBRICE A (K 22), REEPIZKT
THZLENTET,

4 22 FEERORT (A T8 R 3R

5.3 BRT U7 — b (AhER : R 3 EH)

23\ZHFRT r— hORER R T (BRI :184),

B 1o TEBR~OBLE) (2B L Tk
Tiz) (W& 3 L4086 & i%%f%@
AT 90% & Y 9 )2 % 7=,

B 2 Tl 97T%DAEEN 1B T DT 2R T
7o) AR, 2RO IT%EF L THo T, B3
TIE 80% DAEFEN THEMZ LD Z LR TET) LA
BLTEBY, 24RO 94% 0 HIEL oo TWAHEN, 4

ITRER T OF > K, N2 RVERME, £ﬁ£®&%#
EE LT\ a7z, ERPICHIEREZ R e W AER

ML
2 4F

.15.

30 (2022) 9 16

DN ENRKTH S & B s,

B 4 & 5 oW ~HESCHIm R & T 5 o R
RIZHOWTIE, IEARMN 90%95 T - 72, NEfRDOA
FEDOFIEHK) 10%I1X 2FFTEIFFERETHY, Zhb
DEFFET-HIT 2B & AR EICEF TE TN
LOEEZHND,

IRBFOSREE-CRF ) (B 6), T8y (R
7), MBI T o (B 8) dFE ~n Bk
%, THERAGEE 572 BZENEI 90%, 92%, 91%
THY, 2 AN 3HE DK% 79%, 81%, 81% T
HoT-DIZH L, $10% @\ WMEZ R LT-, £72, 0
Ty —FTIR3EED THIEERH S| BENEN
5%, 81%, 78% T >71=DITKI L, FET 7 — b
TIE THRANE E 572 A3 TEA T T 10%LL_E1
Z 1. &I, THMEIORECRE) & TEPEFE T
O ) OFE T 2 BB TIE, 24F[1 L 0 HERE
DO LERAOBENENKRENoTe, O LIX, EBRNEE
WRLZZ LI, AR 2 b > THEP L
THEBRICER T Z LN TE, LR LIZNEOHEIRIC
ST AEENE LD EEZLND,

HFTHEMDl- ¢ 1-2-3-4 5> $TH
B 3%
(Y3 [E3A)
B2 [ 97% |
YAV [FI8)
mms  [20%] 80% |
FIEfR ;]
g [12%] 88% |
FEME i
gms [11%] 89% |
Bbil ¢ 1-2:3-4 > 8BS
e 2%
FELEMI- ¢ 172-3-4 5> BFEoI=
HR7 3%
RELLEIf- ¢ 172-3-4 5> FEBFEof=
Bris 3]

X 23 HHT U — MER (A PR SF0 3R

6. BHYIC

AW ClX, BT & A~v, & , 77 &
F v 7 OB A %2 T, WriE ~HE & Wik o
EUDMZ L AT REOBENEZFNDEBREZ T AR
TIRFEAZER L, @WURERIFIEIC OV TR L,
BRTTHEEIC A PR TITo 2 RETIE, Wrim-t
15 & B R O BR A D ERICIIAM, &R, 7
T AT 7 ORRIKRER &2 Wiz, £, Wrmpik s
HEP R D BRI 5 ERRITIX, 7T A F v 7 (5
Jam) CTYER U2 IERRER T & v,
BHEORER, A DEMEF 1T &> T E DOFEEE R
DNE D DFNY T &) BRSe, Wi ~HE & gl R
R 2 R TIE, &I Lawnv o CHIEM (5



KIFHE) OBEMRB DN RNEVWI BN, &
7o, HIFRENE SO 2 FITHFIT D 2 L AEETE
RNEWIER Lo, SHIT, RROMEITER
WCAREU EDORMEZE L2 ETholz,

ZTIT, AM, &F, TTAF v SFEITITO
MR ZRETERY ) 2 & 2RI, B oEiE4 B
LT, BEANRZUTOLIICHAE LT,

c AMPHEHEDO TN K-> THENRRD Z L 2K
IS0, BRFEFMZBHET & FATIC LT
BREBEICLZEEZ 2 N1LMTRETHTOE S,
cWriE S HEICBET 2RBRIZ T T AT v 7 0B E L, #h
TFIREEAEIC T2 2 L2 K EE LT < T

BT OITHE SEM A2 5, B ST LTI ER

CEX 2HM RS, EX 3MMOMEE T4

XE LM AR D, ZOEBRIIPIHAL CITHhE 5,
- WrETEIRIC BT B iBRicia e ® (2 ) 24

L, ZMNQEREZ RET 5,

UIEOERLEBRNAET, 1772240 B H
PR CTOEBREZRT, HFOA PR CRELIT- T2,

ZORER, EET-HIIRBZ b > TERICEY M4,
2ERNC R TEREZ O [FPELOTRECRES THA
SR AR E N OEAMT ) (BT 2578 ~ D BLE A
K&z,

LU, 2407 & R, K 10% DA NER%L bk
RBEELLEZZbNR)holc, MHEEL BT, AP
BCREEZ T T AEEO RIS 10%DRR 72 3 4% %
B HAEENGFEL Qe M4 DT v — M
ThHTD, EFRZICHEREZIELLEZ N -T2
) 10%DAEENT X TR ZIEZ BT 24#ETH
52 EIIMIETE RV, WE ARG L TWD Z &N
HHETE D, 2N D OEFITERSE L OO
HIEPFTE W RNWL D L BN, TofEEITS

Abstract

BORETH D,

L

PRI ORERERICH T > T, BATLEAT
P DEA R T Hem L 0 AR T - S
EWELEEE L, RSBEHOEZERLET, £
TR TSP D LT, Pk 2 FERERE LG &
2T TN 2N T @ ] T SE LR AL DS AT, Rl
BRI AEITR S B2 LET

SE3H

1) SCERRVFEA AR B i A (P Rk 29 4R157R)
fiR Bl - FiEdm, BMEsL, (2017)

2) RHFEBNED BT - FEERHELAN 0 B 2R = (B Fn
24F1 H 20 AER), BkeR, (2021)

3) HAEMKIED « Bl - FEREAN T EEE (B
241 H 20 BRER), HAERE, (2021)

4) Fnig HBAEIZ D - Bl - FRERHE N 5 B EoR 3 (B
243 A 10 HIER), HENE, (2021)

5) —ARIF=E1ZH : [H 22K O IR/ & B AR O fii
ST OB R L R EEEL ), B AN
BRI SCE, 18, (2010), 19-26

6) Ve IED : [ N & U E W T2 Wi ik o

\Z L DBREDRE |, BARPEEHMNTHETFR MK

HREmSCEE, 18, (2010), 13-17

ERE, BN [TV =0 AR E RO B

WOENZ L DEE O |, BAEERINHE S

SIUNSEBRR S, 20, (2013), 1-5

EINESFEAE A« TR 0 gh U 38 B L2 M U9 i <11k

DRBE BT DT O OEMBAZE ), B ARPEEHIN

BEFRIUNG G SCE, 22, (2015), 1-7

Course of study describes that it is necessary to enable students to understand mechanical

properties of materials against compression, tension and bending force, and principles of materials and
working, for example, dependence of bending strength on thickness, width and cross-sectional
configuration of bar part materials. The present authors have developed simple bending test machines to
enable students to experimentally understand bending strength, which can be produced by junior high
school teachers. And we have studied to produce bending specimens to examine dependence of bending
strength on kind of materials (woods, metals and plastics), and size and configuration of cross section of
bar for the bending test machine. In the present paper, implementation using the simple bending test
machine was practiced on dependence of strength on various materials with different size and
configuration in junior high schools. Then, implementations were practiced again according to improved
class plan.

Key words : Simple Bending Test Machine, Bending Strength, Junior High School, Technology Education,
Implementation
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Abstract

In the 2017 notification of the Course of Study of subject technology in junior high school, crop cultivation,
animal keeping, and aquatic organism cultivation were mandatory in content (1) in the B technology of
nurturing living things. Along with this, practical examples about aquatic organism cultivation have been
reported, but since the contents are new, further development and accumulation of practical examples and
teaching materials are required. Therefore, the purpose of this study was to create a video teaching material
on the theme of local producers and to verify its usefulness. As a result, this video teaching material helped
students to understand the outline of aquaculture and the details of the work, as well as the ideas for stable
supply and the merits and demerits of aquaculture. In addition, as the school year progressed, the students
understood the characteristics, eating habits, and nurturing environment of fish, and they were able to think
from the perspective of technology such as "stable supply." These results suggested that this video teaching
material can help students understand the concept of aquatic organism cultivation, as well as make they
aware of how to view and think about technology, and furthermore, understand the concept of technology.

Key words: Nurturing living things, Aquatic organism cultivation, Aquaculture, Video teaching material,
Local producer
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Abstract

Aiming to realize an inclusive education system that allows people to learn together as much as possible
regardless of whether they have disability or not. Among them, the number of children with developmental
disabilities who need special educational support are enrolled in regular classes is increasing. In this
research, we developed the technology class that develop the ability to think, to judge, to express in order to
realize inclusive education system. In developing lessons, we found out the “Perspective of technology class
development using UDL to develop the ability to think, to judge, to express” based on the Universal Design
for Learning, and we developed the “Procedure for technology class development” using it. As a result, it
was confirmed that students with wider range of issues and needs become able to describe their thoughts
using their Technological Perspective and Way of thinking.
Key words: Inclusive Education, Developmental Disabilities, The Universal Design of Learning, Ability to

think, to judge, to express

.36.
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This study aimed to construct a thinking model to serve as a foundation for electric circuit design learning. It utilized the design

theory framework, and constructed a conceptual system of design, including reasoning, knowledge, and action. The result that

the design process can be expressed through four concepts. And also, in the design process, abduction and analogy are needed

for synthesis, deduction and induction are needed for analysis. Moreover, the results revealed eight action items and 11 knowledge

items of electric circuit design process. These were organized and proposed as a thinking model for electric circuit design.

Furthermore, the compatibility between the model and design process of an actual product, such as an LED light for disaster

supply, was examined, and the results indicated the model was consistent with actual product design.

Key words: Electric Circuit Design, Design Theory, Thinking Model, Prescriptive Model
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Development of project learning using ICT through lesson improvement from the perspective of proactive,

interactive and authentic learning is developed, also a rubric table for its assessment created. Classes using

project learning and ICT are practiced in cultivation of plants regarding technology of nurturing living

things and evaluations are performed using a rubric. Utilization of student-centered ICT, collaborative
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information utilization capabilities through continuous use of ICT are recognized.
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In this paper, the effectiveness of the algorithm learning method using activity diagrams developed by the
authors was verified through trials with university students and practice in several junior high schools. The

results of a trial lesson for university students showed that the small-step example exercises using a rubric

were effective for expressing daily life in terms of algorithms, and for evaluating and thinking about

improvement while using a technological viewpoint and way of thinking. In the practice at the junior high
school, it was possible to advance the learning of algorithms regardless of differences in readiness. The
students feeling of "I was able to do it" was associated with "interest" and "enjoyment," and it also led to an
increase in motivation for learning programming. The results also suggest that coaching based on formative

evaluation during instruction can facilitate programming learning.

Key words: Programming Education, Algorithms, Activity Diagrams, Rubrics, Formative Assessment
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— MESLTFEE~OME RV FAEICLY, ZDHKA
-T2 A, Tl ) TR LTV HHE
ﬁ}: BYODIZF/R STV D & TlE, iy
EE O E ({8 PNERY, ZORRITER
75%6 ZLEROR—VEREED ZENERTH T,
T%%QZ/T//%TQE&‘%W%ﬁiﬁf%
AUZFIT 1T 20 F AU D REIE, 7 & D
BADDHANTEE RSO THY, TX DRV FHEF
MHDWVIEBEZ AT D Z koD, 512,
METDALANEREDAZANLTIE, AT OZE
BINEDRELRD720, RFRREL 2D LA
EIND, LIER->T, iEEL2AF AL BT DH A
B A VRN S/ DIV, FRNSR 3R E2T ) MLE
N b,

5.2 ®&

AR C, JavaScriptiZ X W Web=r v 7 Y
FiAriAA K (loadAf <2 b) 12, HTMLO&;E 2 (=
L A b)Zdata-syncid="n"j@M: (7 F U E=— k)
ZAET 5. 03l LESTHD mTBELESTHD
VBT <, BE L RVME TH VL EE 2072
2, 2T A RIC T 5720IC@mLESE LT
W3) , Zo0data-syncid/g & 5 U 7= B3 % [FH#
LD HED (FIARA b)) L LT, %ibd 2=
— KTl ZE $syncSelector 24 & 72 6 CEE ORI
MEEZLTWD, 72720, fFIsh&T 28R EZR&E
syncSelectorExceptiZE# L T\ 5, BMARIZIE, T
FROa—RTHRELTWD, (BUF, 72— FIERE
BT T PR & — A L TR L T D)

$( syncSelector ).each( function () {
S (this)

});

$( syncSelectorExcept ) .each( function () {

.attr( ‘data-syncid’, i++ );
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S (this) .removeAttr ( ‘data-syncid’ );
});

IEAES
<p>This is sample. </p>
X
<p data-syncid="”1”>This is sample. </p>
LEIHZOND,

AR VBRI T A 71— LI (load A X N &
WscrollA > MEF) |2, FRfEIENO K EALIZH 5
data-syncidgE 2B L, TOEnE5E5, n& BE
FRPDOWebX—DURLE—NZEEFEL, —
AMATERAET B

$ (window) .on( 'load scroll', function () {

var scrollTop = $(window) .scrollTop() ;
var scrollBtm = scrollTop +
S (window) .height () ;

.each ( function () {

$(

var $this =

syncSelector )
$ (this);
Sthis.offset ()
targetTop +

Sthis.height () ;
if (scrollBtm > targetTop &&

var targetTop = .top;

var targetBtm =

scrollTop < targetBtm) {

$.ajax (|
'url': 'index.php',
data: {
'syscmd' : 'position.set',
'pos' : $(this).data( 'syncid' ),
'pathname' : getDir( ),
'page' : getUrlParam( 'page' ) ||

-
}
}):
return false;
}
});
});
data-syncidi@ME %1 54 5 %FE (Lito=a— KT
I ¥syncSelector) 1%, FEEEIC X BRI TEERDORKE R,
ig:‘/%‘/“/w (A==a2—7E%R<) Ohl, h2,
h3, h4, p, tr, ul>li, img, div EHE & L7z, %), R
RALRELT AV TIAVERELEDETOER Y
ZORBE LT, 2T, FARA > R
2T E, hﬂz%‘ﬁﬁ#&ﬁ% RN & B 27 o— L8
EZATO Z &2, RSB W R E -7, £
72, TNHOEFZED S B, nosyncid” 7 AWMfHE X
NTEFRIL, BRAT S,
FEBEUAM T, REH L RO BETH TR HF#
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(Zdata-syncid) @& 1592, HH7A4 17 (%
k) T, =B URLENDEZERSGT 5, ~—
BEENMTONL TV DAL, ETX—VEBEITI,
wizar 7Y NORMIA A > b (data-syncid="n"
BYE) Ot L, TOMMEICA 7 m—L$ 5T &
C&Y, RMEEZFRT S, —77, ThEh oK
FENZ Y A RN D 720, B RO R
FRETH 0, FERITL, & EEOAORRALE Z R S
w5 LD, ZOR, jQuery®animate £ Y v K
ZRIAL, AL—ARZO—/LL LTS,

if( $('[data-syncid="

.0offset () .top > 0 ){
$('html,body') .animate ( {

$('[data-syncid=""' + n +

' 4+ n + v"]v)

scrollTop:
'"1'").offset () .top
1)
}

RO 2 A X 2 7 3HHIIREE T1000msHE TH 5,
URL® % \WEInDfEICE T 3 72 WG4, k2 500ms
& 5 ME1000msHEE: L, 1500ms (% 5\ F2000ms)
95, ZNEHEK3000msIZR D ETHEDIKL, nd
EICEE RS- 728551, PIREE (1000ms) (2R
T ZHUT— AR EAENT 5 2 LN FERBNTH
Do

ZORMEE RMEE, RV AR R GBIE) &
= NERO N L— KA 7 L0 b, MY, RKMET
10000ms TIEH L TV, FEEN HEBIEN KX
TED EOFHINL <, RAEAITHEKIE % 3000ms &
LTWa,

Z ORISR ORI OF ML, 8 F IR ITER
THILENTE, HERPTHLEETX S,

6. RELHER

FIIRSRE DRI R E &, i E B D AX AL L RED
AR A NDEBOMGHEES TN T T T2,

KIRFAEDH G, FE2HAE, 34X, COVID-19
BEIEDRET, VFERD DimiREE LI L,
tyCMSZ I L7z W\ < 2O R B TRER
BT DN, *mfEzHEICB T 5tyCMSOFI X, 4
BlOMFEZENRR E 0D, F¥EI1T, BEEN
tyCMSIZCT7 7 AL, #0WEx 71y =y Z—T
HEAGTORA Y V—AZET 5, [, FEED
BYODZFIMH L TtyCMSIZ7 7 & %2 L, #®DBYOD
A ST HEETH D,

6.1 EHAHAE

FHFEEE ORI, AR ELR/ TR 34
A) , ERE COR/I284) , 3 Ea—2 328
B (RFE 14 I2UT- T,
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This paper reports on the combined use of "show style" and "read style" in Web class materials and the

implementation of a synchronization function. A CMS called "tyCMS", which is a teaching tool for presenting

web contents as class materials, has been continuously developed through research, development, and

implementation of its functions. It is necessary to have measures to respond to the diversity of learners and

various situations in the learning environment. Therefore, the same Web content can be provided in "show

style" and "read style," and that was implemented by switching style sheets (CSS). However, since there is

a large difference in appearance between the two styles, it is apprehensive of that the probability of learners

getting lost in the Web content will increase. To solve this problem, a function was implemented to

automatically follow the presentation of the class. As a result of the class practice, good changes were

observed in the learners' level of understanding, and in the ease of reading and understanding of the



materials provided by the instructor.
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(R A% )] THEHTDHAZ AL —F (sass)

.cms-t-block, .ctb {
margin-top: lem;
margin-bottom: lem;
margin-left: 3em;
white-space: pre-wrap;
text-indent: -lem;

background-image: none !important;

font-weight: bold;
font-size: 1.lem;
&::before {
font-family: "Glyphicons
Halflings";
content: "¥e250";
color: #ccc;

°g)

c:after {

content: "¥A";
}
&:hover
color: #600;
transition-property: color;
transition-duration: 0.5s;

}
display: block;

text-decoration: none !important;

strong {
&.cms-t-block, &.ctb {
&::before {
font-family: "Glyphicons
Halflings";
content: "¥e250";
color: #966 !important;

&::after {
content: "¥A";
}
&:hover {
color: #600;

transition-property: color;

transition-duration: 0.5s;

}
display: block;

.cms—-t-block-hide,
hidden, .ctb-hide,
display: none;

.cms-t-block-
.ctb-hidden {

ul {
1i |
list-style-type: none;
font-weight: bold;
font-size: 1.2em;

&::before {

font-family: "Glyphicons

Halflings";

content: "¥e250";
color: #ccc;

}

&:hover
color: #600;
transition-property:
transition-duration:

p {
margin-top: 2em;

hl {
margin-top: 4em;
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color;
0.5s;
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