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[1] N. Takahashi and N. Suzuki : 20years of raising next generation for researchers and
teachers of natural science through science festival for youngsters in Osaka, APPC12 (2013)
F3-13 F Pwe-9

[2] M. Sida, S. Danjo and N. Takahashi : Outdoors science experiment classes : Raising the
next generations for researchers and teachers of natural science, APPC12 (2012) F-Pwe-9
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{i{# : Interactive Lecture Demonstrations: An Effective Active Learning Strategy for Lecture
(FREERROBRERMER R E T V7 4 77— = VRINCE 2 DR TFIE)

st Z2 5 : The results of physics education research and the availability of computer-based tools have
led to the development of active learning materials to improve conceptual learning in the introductory
physics course. These include hands-on, student-centered laboratory curricula like RealTime Physics
(RTP) [1], and lecture materials like Interactive Lecture Demonstrations (ILDs) [2], [3]. The success of
these materials is based on (1) engagement of students in the learning process, and (2) clear and
understandable presentation of real observations of the physical world. Student learning assessment
using conceptual evaluations has played a large role in the development and validation of these
approaches. ILDs in most areas of physics have also been published by Wiley in the book, Interactive
Lecture Demonstrations. Examples of ILDs in different areas of physics, and the eight-step ILD procedure
will be demonstrated through audience participation. Use of ILDs to create and active learning

environment, and results of studies on the effectiveness of ILDs will also be presented.

[1] David R. Sokoloff, Ronald K. Thornton and Priscilla W. Laws, “RealTime Physics: Active Learning Labs

Transforming the Introductory Laboratory,” Eur. J. of Phys., 28 (2007), S83-594.

[2] David R. Sokoloff and Ronald K. Thornton, “Using Interactive Lecture Demonstrations to Create an

Active Learning Environment,”The Physics Teacher 35: 6, 340 (1997).

(3] David R. Sokoloff, “Active Learning of Introductory Light and Optics,” Phys. Teach. 54: 1, 18 (2016).
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(RTP) | (3CWK1) & THEERRE R FESGER (s) | (CEk2, 3) W IERFEN
BEND, IOFEREORDOERE LT, 1) FEHOBRBRIIBWTEEZERSE, (2)
FADHMTE D L) ITYWHBREWMIZIE R LTS Z ENET N5, HalEfoOMEr
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[1] P. Heller and K. Heller, Cooperative Group Problem Solving in Physics, Physics Dep., Univ. of
Minnesota, Minneapolis, 1996.
[2] Edward F. Redish, Teaching Physics with the Physics Suite (=R7—R-F-L-F rwi o 3, A AMYE
BEFS R, BEEEIBRDD 7TADZBITHH LB HEE O F2ik)
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2. Tk 7= ¥EM - FEHBOLERIZ, HEEHARELRICALTRDODLENDZZLETHS.
FREEEIORETEATEHIZ L TEHLRL,ZEPELORER - FHELZMWVE LN G,
EAE AW E NT A ENMLETHLIEEZ TS,

BN

1) L. C. McDermott, P. S. Shaffer and the Physics Education Group: Tutorials in Introductory
Physics (Prentice-Hall, 2002).

2) T FU—F-F- LT via¥ BADEETFIER [BFE2 L8250 hEBHIK,
2012)

3) http://www.physics.umd.edu/perg/
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HEFREEREEREZ (ILDs)

FEEERT A IFRk
E-mail guchi@kyokyo—u. ac. jp

1. [ZLBIC

R, FRFICELVYEBLEEZ EST 5 Z 2 BIELIZBEN AL L LT, REOYWEREFE
BT [PhysicsSuite) EMEEND, TI/T 47+ T—= 7R FE KL THRETE- ?ﬂﬂi?ﬁiﬁﬂ%‘ééh
TW5[1], HARIZIVTIE ICPE2006 LAk, i b & MW 7otkx 2 ZRAOBTZEDMThh, AR & RRED
HENTWAILL, 3], ARTIE, V—7 v a v 7 CTHY EiF 25 T EIEHBIERESGEZE (Interactive Lecture
Demonstrations[4] : ILDs) | EPFEEND, AL RFEO Y ou 7E8HfZ LIl Lo THB IN-FEOME
& HARIZE T DEEROIREBAT 5,

2. ILDs DERH L TIREDERM

ILDs Z1%, Mechanics, Oscillations & Waves, Heat & Thermodynamics, Electricity & Magnetism, Light &
Optics D 52D H Y, %2 1 XBET A2 WEEEL PO L Lz o=y b bigkah s, £
= b, FEEOBEE oM E S A Y T, BRI ISR FEE AR T A — ORI (=
MZ-2& 5~8 -2) Thlik &, il H O M P oodi 24 Ze el ol Em e S h A K S ICREShTWD,
2=y MR ARERERIY, #1ICHET 8 20OATF v FICHISXBRANS (4], FIZClL, BURE
BROFER A TAIELPT, PAERMOTEGIC L0 HMEEL R, @R sy, EURFEBROFERICHT
LB EREM L, ZOMRTFE L LToOREGOEE L, & 6ICEEEITHT A ZRmERT, BY
M7eE SRS Hfs S h b,

#1 ILDs OFIED 8 2D AT w7 [4]

1. SEREERICOVTEHRAL, BIEERERTLEVT, V7R ERICRASLICEET 5.
2, “FHEIO—NHETERTD)"IZRASE, TRICEDDFEERHETLHLIITKD S,
(FE—MIHFE - BMRALELEDA, FRIEFEMSAGWCLEHET D)
LA ARED2, 3N)OTIL—TTHEESED,
DSALWET, BPELEOFHBTLFRGER EZHEICT S,
“FHRU—NIZ, BAT-EORREFEEE(EIIIRD S,
BEHREERRLANSERERETI.
AIANDEECHEREBASE, BERBOXRODTRERZERIES, CCT'HEBY—
R FHE—FEEBNEFRBESETELEL, T, BRIV —MNISEOREEOLHITELE-
Thdl,

8. "REMEHRERLTLIN, MEMISHELULLKR (FRIZHIMZERELTHLIAMEN
[SIFELZHKR) ITONTHERSE S,

N e o e

3. ILDs 45
# 1R LTI, BIZIE LWBEEE 2 ER SR L 7T TR, 5
I OSZEINRGERAVIREL & 10 GEBIA R BB~ 5 L 5 ICRE
EHIRZ BT 2 720D DDA T 5,
o 2FEDT—27 31—k (RF V72, 5 1)
TAE— P ERERT— b (WEIFRIL) Pl S d, TRES— ME, FRiOTHEEZZALTIRE S

Bo7ot A FE%E5| &1A#,
EhTw3b[4], #Z T, 4N
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#, HEEE LTt Z 2k, BE~0BINEE EF20R088 5, 727210, AERHnZIZH
W, FAEOBARORIR AR TE D2 ikE LT EN D, BRI — MO, EREREZEA
LT FHOLDEDIZAVWLND LI, Fbliods,

« ICT HRRORMEMIGH (X7 > 7'6)

EE o —, Bif-EEE o —REOERMIT L —BLOFNCERB L=/ F 7Y 7 LD
Rick v, BRERT—ZOWEBL L O 7 7 ORIREERPFTREL 720, ERFEEFEOERIOTELE O
ESPM b, FHEROEMEL, #RE L GREBESOEEMES LD,

FOMOEHE LT, WFEEEXARESTFIZOWVTIE, ZREROMEFHERMBE (Force and Motion
Conceptual Evaluation: FMCE & Electric Circuits Concept Evaluation: ECCE) 73 ILDs BARE D Y o1 7 #if%
LIZkoTIER SN TEY, LV EUNHAOBRRRNA ERMICHIECTE 5 & L bIg, Bl s 1 (1]
AW ESEGHESARETH L Z L ERET LD,

4. ILDs DB —BHROLLE—

KEA LT KPR E LIZREAZRR E LIZREORR, (ERDGHIERIOFREITLLRT,
FisD TEWFEE RIS D Z EAMESIN TS 4], HARICEWTIE, FERCRROER « K¥EDWEE
BUT X BWFIE 7 N — T % I RO SIEA Y 923 b, KEFECBITHEROF L LTIE, EEVE
BT HHBBRAO KBTI T 2010 4E20 5 FEE S, KEH L REO@mWBIERSH L Z LanmEsh Ty
5(3,6], —F, EfAEEREE LEMH L LT, ERROZ V=T 80 ABGREE T OMEMRET
frioh, —EOMBESHER SN TNE, KEORRIZEE TIEARWE], ZORDENE LT, @mKAEIC
BRI EH HOBFZ AR SE, TS THREZ ST L (@) ofLss, 77007
— & L LTOHEMMDIED B O L SEM SN TH D6, RO Z L1, VT 4 viafdRb 2o
(o TR L TEY, 1LDs HEICBT 2 s bW b, ZAUCEE L ThRiFTid, ILDs O3k
(B AFHE OIS &R R OBMRMEICB T 288 BT TV 5 (6],

5. BHYIC

ILDs 1% EREORHEICINZ, REHMNOE Y TERTE HHERERICLZMETHH LWV KITBWTH,
HEEIRE L A ROHEBRGIC BT HIEHPMEENS, V—27 a7 T, BERa=y Fafi
BHREMITED RN S, RELEWTS LTORS > Moz, BARICBOTERTHEO TROPHEE
DENEST T & OB E Z X BB THFETH S,

SZE X

(1] E.F. Redish : Teaching Physics with the Physics Suite, Wiley (2003), =} 7=F ~F+L5 (923, YELEF %S
(B5aR) : TR 88 50— T AU MBI HH L I BIEE O ER], #1.35(2012).

(2] fxiE, PEFRA, i BB 62-1 (2014) 7-12, HEAARE T« KEOWBEE 17-3 (2011) 129-132, %,

(3] & 0OFak: B AYBEE S5 29 RIMEEEI7E RS TRIfE(2012), 2 DHEER : F58 30 [ FH(2013).

[4] D. Sokoloff, R. Thornton : Interactive Lecture Demonstrations, Wiley (2004).

(6] (LgFEE, AOfpk, fit: YBELECE 61-1(2013) 12-17.

(6] Aekfise, #wOfupk « YPEEGE 63-2(2015) 98-103.
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S8HTH(R)

13:00~14:15 FFHRM5(ARE) EREM %R K

5-al =IO R K Z FAVZ214Pb o RN O #b L BF A e 61
5-a2 W@y Bt OE T L —LFEEMESEILT T e —F HEHE ZZ

5mad  KFHMBIRO H T —~ B IR R G IR 63
5-ad MBS | & TFR T R — | DB DV COEADRFRELO F 1 Tt SR e 65
5-ab AR IO 1 D e 2 LR 0 2 26 o0 A T e 67

14:25~15:10 [RFMH6 (AH) FEF R HAT (Hrik UL+ B BT 5 54%)

6-al BB EOBEARRE 1245175 B Ao A LREN i To B o RE Kl ZFEWE eeeen 69
6-a2 T Z B AILDsTE # oo ik HA M eeee-- 71
6-a3 AR B 2 C B AR 0 o720 ORI L —hDiE WA M e 73

15:20~16:05 FUEMi7 (ALH) MR8k 1T (B ABES2E)

7-al PR AHI BT DILDs [EH - B oI ) o 28 ek /I eeee 75
T-a2 ILDsIZ L 55 B A3 D UEE ST D454 TEE 2 eeeees 77
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BlS MR NG KA

okosoe@artsci.kyushu-u.ac.jp!, kojima@artsci.kyushu-u.ac.jp?

1. [FC®HIC
WM KRFOEBRFHFRE (MERICEEST A
FHEHRE) CEIERFHFEERHRE L K
HEMIEEA - Bl MBS TV DAY, @i ey
lfzPm#trbﬁmv*¢&uh¥&LtJWU@
“Riger 7 27 TiE, TE@BHEHEA- Bl (1
ﬁiTT%ﬂM WA Bl AL TWAS.
FHERA L XVFERTHIBEEO ), TR
XV ABHGE DB ) - BRI HETH S.
‘—Fé’bﬁi FRR26 + 2THEFEIC [P E R
EHETHIIHI--T, #HEEE ﬁﬁLf%mw
AT 58 ORIEUIN AT, 6042
Dl % 5~64 DHLIZ /T, BEFE 2L & L
Tatt Fe oA BRI ITh L 7=, a8 ik #Y
PERR, HDHWIEIRAEFRD 12012, FRk27
WEORBEOMERT, Tt 7 oy — &
£ Llz. ZZ T, #ROFELTr— O
fREARE L, ZOMBICHETHBEET.

2. BEAE
VAR 2THE BE DSz 5 A T R 0 R R B F 4 56
HThoTe. FAEITT, BHENTOREEBLE
IROT, WEOHHE A HL D By o R TR 1 T12
BEChd L DI L, ZOR%E, 4~140

B APtz LIBEOMFE T, BT &I
BME-TERETDIZELEL, BLUIFRT LD RE
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&1 WEETE
i " A YEEE
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3 | ¥R SRREARAE
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W2l ITE S O ER A (BRI, B
HEAD 2170, HERTICHES EoRE TR

#T S AfEET 5. BEA3E TIPS
B ORFR 2 & - TRHAFEBEZIT ON, FRFICD

WTIEREEISMCBER AR £ - THEHE A, FE
DO 21T 5 LERH H. HF4H TIIaFEErs#E
(6%83%) , WHETILBEBEIRE (68K 217
WV, ZiAERLENRFUEIHE L.
LT OWNT G RO TER Y #74, A7
—‘t’—fﬂ%’%i@’ﬁ (BTE~F100) , &1L ERGH
BRI (B~ 188) 2 HONF L L.

3. TUr—FABRETGER
ORI (55 15 ) 1L Z DiRICHT 5
TV&—hﬁﬁ%%ﬁL ZD%, #6514
W LB oS RE2 @M L Tk oRERR
EIToTHRT LIz, Toor— b0k W&%zmﬂ
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DOFFECET 581, 26, [ HIEWEEICHE L
TWAZ END, YPNTEEMBE HE N RLITEL T
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HEBRLT L ARED 2D ThHo72 LTV 2
R, Eio, 14 (Lo b EE SOHAE S ER
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— FNEHOROFEMIZ L D F & OERIIRICL
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(BEABUIBFEE 2175 D@ LI AN - 72)
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REMMEDOTHEFE R ) E AT Ton
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BRTIE, Tor— MERIZESI W 200
SHERNT S, £z, FH6HLE 14 WIZERE
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FTHEFERVEHBICBTARZEVARADFEREI+—F—HIND DA

BRAFHEFH HWEARH

E-mail hosoda@ed.ehime-u.ac.jp

1. REC®IC

2001 I ERRKFETIHEEHEFTLE Wx o 2770 BMibh, BRARFERHE 25 &
HES TERZHD] LWIKEGLRAKD TZZ2A80IAEXD)] OKREOBPRESINT, £
DORESOTIZ T#RE - RBE2E L] OXSHRHY, TORSOFERBD 1L LT M4
FOTTH) BIRESINI,

BRESICHTHEEICLEREMELAH Y, FECHLTHEHIOT 7 — 3 {fThh, X
RRFHOFAET TAREZMD | /B ESh 2 BARFER B 0BELBT 26MICHD Z L5
Binotz, I T, BT 20T T ) OBY2HYEL, WHEORELZRA,

I, FEICE ST MK - RBEFE LT 12, MEIELLLIVMNEEZRT, TORE,
BELRBRBBEEMIC LAY PFABES A X2 ERTARELER LT, O YK, MIF
FHBPESOMELEATHo-Z 00, ZAED L OBMBMECHEMTI ~#H 1T 2 BINVEEEDS
H, REMEEBEVWILEBRIELZ LT, DEBASZREAREEZERSBZEIELZ LER AR,

BEZICE THZOTTH] LV OIBRERBEESRY, BARERED 1>2THS THAK
DER & LT2007THEEET, BT 174 A%1E5) #EEH5EIT-T&R, [1]

2013 FEOFHERFOLBHEFU LTI FEERAMBANPRESNT, ZOBHIIXHEEE
B 50 NiZHLT, 72747+ F—=752HWB I EBEH LT, BAIX, FEE
HEBEHD12THD AROLLA] T, (74 X%ED] BEEH 3 EITIT-, (2]

2016 FFENBIX, EH S0 NFEDLLTIZ, 90 3 X8 RBIDIREETTH 7 +— 2 —HllH s E -
7. FEHEABEE TARDO L A) TREBMERKOD, 72747 - F—=v 7% ED L
AT TV PEBRRLE, £ZT4AMEIE, 2016 FERIFMo FHFEEMAR BROLL
Bl DRECZBWT, 74— —HlICHE LEBEERORK IOV THET S,

2. BMEVARXEERTHBEDER

(FYCFABFEIAXEDL D] BEOHYNLLDNL—LELUTIZRT,

(1) BAPHVZWHETHEO%ES - MECIHEZZMAME 2 H 005 72 W30 G A8 i
B(T—=)E LThHiTH, Thbh, [HNPEROEZDICHATHZTLLEEW] &, BHI
BHT&EhWHEEHITD, ToOB, FEERLZ LI, HE - BHAOBATRERRERY, ZiH
EOHiIFir—<iz, BEBIZEALRLRRW,

(2) MBERH T 2T —~nb 120F28E, Thbb, ARHF T —~vORIUIEIL LT 5,
FOZET, BROPIZLT 1 ANTABKIZHY I EBoTWD ABWT, FERF ITEH
SNDZENBEETHD, TLT, RAEERZ LI, 0%BLUEDARMEBFOH T 2T —~
E1OTOBEZENTE D,

(3) 7 A XOBERIRBUT, ZHFOHBICLDIMELERT L, 2F 0, BOiAZRLEEN
T%o%ﬁéo%bf,%ﬂ?iﬁﬁwwm%%zéﬁa
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(4) 7—~HYFIHREFOHELE - BT, BHMICEZD2BBL RV, ZTOD, BRIIER
FE~THENRL BB TS, FLT, 2T ATIREHFIRb TEHRIZEX S Z
EWTED, L LEBICE, BREFTLIHRTRY, WRRICEMIZEZA TS, £,
AR TEHERH) 74 X2 ERETDHLVIERIH Y, T, WH, EREEHLT
mmTAILENTEDLLIICRD,

(B) #MEIMARD 1 AL LTRSS, ARMITIE, Alakae T 50, REEZHLEOHFTZ
"BTHBITI, Thbb, PAFHORETHS,

6) RBRTIFER LA X 2HWS, ELT, EZE-BRE -HoR37—~HEFRRD D,
IDZET, BREORVIERYVNTE S,

3. VA—E2—HICATEHNRT 4y — L RE
2016 EERIZEMIT, Bl 74— F—BIUE 2/ +r—F—¢&, EXFEROEMED 2 HAE

LLERZT S THROLL A OREZHYUT DL IR o7, YEIORIED HFHE L,

W17 +—F—0B6AN, W27 4—F—WB2ATHD, 7+—F—HlITHIE Lo BRELIT

oz, PIRT v r— FREX#To72, TOREHEBE LHFRITZUTOLEY TH S,

(1) ¥LOKkOxAF—3, BEH, LEF, ZEHKZ2BECEKEICRE, ETx207k, Z
OBBTOZRIAX—EMRIZHONT, OO RXAF—, (L, BARLOFEMEE-> THH
k., R :THRAELEZH M EBR] KEDDIEORMR L EHZENE D)

2 BE»VO LEICEBERE-LZA0gEELE. TOEBOPICERTEZANTLLE D
5200g LTz, DL E, FERENRFEMLVOLEmEHRT HEZRD K, 72721, 100g
OMEIZBH<EAORESE IN L L, (FF: T1.5 Ny 25 12/28, H[E]E ) 13/28)

(3) TWHIICHWREAE AR, IBXROKRESIOHELW 2042 AN EZ A, A AILH
DIEICEHA, A BIXAKEIZIFPAE, ThHoORWTHEIORE S EZEHETLE, £
HOEINCB L BEANKEVD, FhELELWY, ZToMbBER~L, (KR : T4 B)
A% 16/28, B [BW 726 28 7/16, T L A% 1/28, ME[EZAS 11/28)

4. BEIVIAXZERTIEEDEE
YET v — FRAERIE, FROLIALMEOEZEZZADHZLICHOVWTHRELELEZ S,
(B2 LU D) ABRKEHTHoTz, TOELEEZT, FIFBEBVDOLFAXT (74 X%21ED)
RHEETHIZLIT LT, SEIOBEBRTIE, THOBESFTHEER, T —~OBMRERLIZY
A RIpE, 7 x—F—HIORNTT, XBRFEICHL TUT s BEEKICOWTRET 5,

O AW FE D —E5 1L JSPS BHaF# 15K12388 # %77~ DT,

& XM
[1] Hiroki HOSODA : “Problem-Solving Learning of Physics through the Creation of Quiz”,
Proceedings of the 12th Asia Pacific Physics Conference (APPC12) ;
JPS Conference Proceedings Vol.1, 017028-1-4, 2014 4.
(2] AEAZZHE : T119aBB-10 B2 4 A& TER LIz WB a8 #0F V1,
HARS #2571 [B14E kK2 (2016 4F)MEE4E, 3341, 2016 4F 3 /1.

16



2014-2015 HEHEORKFERS

WEXR, RIKME 2 RASHS - &3 ERRIKY RBHEKS HFEKS
FEERE— 1, RAIIRF 2, (LGE0E 8, EMHLE, FHMERLS, SHIESS A%

E-mail: skishiza@ner.takushoku-u.ac.jp'

1. [XE&HIZ

HRE O @R L ORFOFEROYBEFTOBRRERES (MBEBEOBRBEET 0=y b
132014 EENDIEE -T2, ZOTav ey TR, EARANYESSEMOMAEL LT 88
ii#| (Force Concept Inventory :FCD[1]1%, B#0EED - fiimhodik s LT Ta—y ¥
T A N (LCTSR)2]ZFIH LT D, WEEEOREFK TIE, FCI ORBIEZA R H KM THrRY
MR H D Z &, BLUWEORHEIZ L - T FCL O EZRRMEICHMORTNDHZ LR EE2H
HLRBl, AEliL, 2014 45 2015 EEOT —F M LELNZMRICOWTHET 5,

2. Ttem Response Curve (IRC) s

Item Response Curve (IRC:Hi H i & i) (2 Q11 HS+U “
£ % 5yH7i%, Morris B2 & - THI%E S U= 4047 o o e
FiETh o, e LT, KET Ry s 5¥ B e | T
NI=T%IZ, Ry 71T 6 L AP0 TERS § w | Dﬂgg °oo°°°°°“2“ vs
Bl 112 2W T IRC K 1127, ERHLE = ¢ %ﬂ A
F— 413 2014 4EFED FCI 7 L7 A MMEBER ®r
5600 & (EHAERVKFE1EE)DOLDTH S, 0
Rt FCT 0K IEAK, Hbil Rl o 753 ’ total score
ERTH o MDA T 5 >OBIREERA X1 [ 110 IRC (2014 4 FCI 7'L)
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