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A Report of the Science Experimental Lecture at Okinawa Institute
of Science and Technology Graduate University:
pH Measurement Experiment Using Paper Device

YU Hiroki'?, KOMATSU Takeshi'?, BUNNO Youka'?,
TSUTSUMI Takuro?, OGAWA Yudai'®
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ABSTRACT

The opportunity in which the researcher explains the research content and science to the society
increases, and the importance of science and technology communication is indicated. For the
purpose of acquiring a method to transmit the research work of the university to society in an easily
comprehensible way, and to accumulate experience of outreach activity, an experimental classroom
was planned and conducted by 5 doctoral students from the Hokkaido University Ambitious leader
training program. It was exhibited in the 2018 Science Feste held in Okinawa Institute of Science and
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Technology (OIST), and a pH measurement experiment using the paper device studied in the
university was carried out. Based on a questionnaire conducted with 125 elementary and junior high
school students, this report shows that university students who are not familiar with science and
technology communication usually utilize their specialty; it also shows how much interest for science
can be generated in elementary and junior high school students by learning the importance of
experiment design, considering technology and safety which transmits the contents of science
studied in the university. These results and discussions are expected to help other young
researchers, such as university students, in their outreach activities.

KEYWORDS: science experimental lecture, outreach activities, paper devices,

1. FUBIC

11 EFMREP BERERMIIA_r—23 2950 ErH%H

BHEHEMTICOWTEL S, BEME (W5eH) LIEHEMER #E) ORI AIIa=Fr—Tar
GERLRMETH L. b HE LM ORIba I 2 =7 - a v o 2 & 235, FRHEHl
I3 2=/ —3% 3 (Aikenhead, 2003) &\29) Z X AHEIB S B &, 2005 ELEA B T I 2
== a VOEEWENHEIN, BA AN MBI TE 7 (R 2010, 134-160 ; #REE il
2011, 53-64). %< OYph, WFEE S OWEEE 4 L 72 2 RHAIF R BB EE I L 2 B84 (RHIFER)
ORICITEROMBENC L 2D DTH Y, HARTKH L THDL OIENEREOHENERYFHHT S
BERDH L., 0720, WEEE, 23227 —9 =% L TOAMESENETLOTIERL, T
XHFED, BFFEEA IO 2 AR AR, FRR, MESEEEREL T, EEtS AR TEL LI R
FNEFIZOTFEUEDNH L. Lo LGRS, KRFEBEICEST 2540%, FHAHEAIIS 3 2 EM 5
AL EFZITIEIN T 500, HELEOMFEAF IV E FIZHF T HEEZTIL L v, Wigs
RETHEEILE ST, BODPTo TV AIIENEL 55D T CHENMEZ 5 HERTEFERICHIC
HFIFAHZ LWL, BHFEMaIa=r—2a v a3 5MEEZERT S LV BlLEMSIEFICEET
H5b.

1.2 &ITEH

AR, KRR P, T2 Mb3ks AR I 2 =7r—2 3 Y IZET 5
ARV I ENTVD, BAARABEO -2 LTIA VAT ISHH L. ZHIESINE
P, BRESINBBE RS TR T S [4 XY M i Th L. FRICERBEL ) BT
HIESTLZETEMBEICEBIZT2EH2LTLOW, S VEEZFSTL5) T ENTESL. —,
HHE W SRR IS & OEFHATTE, KO OIGERERA A I NS [HEA ZiiconT
bEE SN TBY (HEE il 2009, 105-116), K¥F& EHEHMETY [FeffizaIia=r— 3
R REICE BHEMEE] AT 2MABEOHRHEM] 2% 0 ) F 27 AIZH
D ANDLRAD ST WS (1211 2007, 287-294). JLEERFORFEEM 2 I 2 =7 — 5 — 31
7125 2 (Communication in Science and Technology Education and Research Program : PAF,
CoSTEP &t ) WHHF & >R aIa=r—4 —%HMN, SEMIIHERT 2720 TiE%L,
[FATZZ RS LI, RSO TlRICRFZHEM 2 I 2 =7 — 2 g YiFE 2 7o T ] &
W BERRAL CEMAR Ny 7 7T v FEFEOMSANEGEOZH#ELEEL TwD (LiFE ks
CoSTEP 2019). HAEDREEFM I I 2 =7 —2 a V32N HIZHE T L2012, Thosoh)
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FaT P L T EIIIRELERDVDL05, B L DOMFEAF V& HIZE T WRE L
L5722, FA OBEMAREE»L, L) EERMICA XY PREET L2 EPEEIIL ST
5.

1.3 KEHDODBEELHBABTDRE

SRIOTEEEARTH 5 FEEENENENIEEZ T T L EEBRIREEETH 2. KRET
ToTVAIIENEIZONT, THEEL RS2 RT zx, ERZzHF--TLEH) L
ZHEE L, YOL) AN FERBT ORI REL. ZORKE EnEnomEs
MOTATATRFELHY, BH, Z&l FEHEHEZELZEZEL T HSZLIPIRFETIToTw5
WFZENZ & O 72 FEERECE & TN ISR 3 5 & & I2ivE L7z, 33 thl 4 5 2, EBRAE L
MW E O— ADFE T AL F AWML R =S CHIZE L T AT NNA A2 b Z i
L7z, RHEEBSINE I L TEROH B L ORIZT V7 — FE2EFHTHZ LT, BB OAEEN
T HBMEOEALE BT, MTNA ROV T— RO I Y RTUER DL ENTE
2, F/HRER S TEH) T ENTEO0ENL I L2 Lz F72, Sl %8 U TR
WMAIa=r——LLTORBEHOILOEEDO—DTH S,

1.4 HBGFROREEZDE > H T

RGNS L 725 A E 2 TR E KW E RS 70 7 4 7 % B46$ %5 Ambitious V) — ¥ —
BER 77 I4 (LT, ALP £itd) FiBOM-ERIESAETH L. K707 T 4k, R
BEMRAZICL D) —F 1 Y I RFEBEO—2TH V), LB RFREEICHE T A5 L, S
BRSNS, @A, WEBERREE S T T2 TOSEMOI ) F2 52 %2EBLT, EER
B )RR R L RE ) R0 SEISE T T OB JE % B AT T A REI X B2 A, £72, CoSTEP & i L
T, B E S OBIREE IS T 2 E 2 L EERFHEIIOWTEET 2 2 s 5.
ALPOT7 % M) —FEEO—B L L TCOEBRBEORBEL T L Tk s, ALP ZHOWH
Bt 3 F — (2R RSB RS (LU, OIST &itd) it 7 o 3 34 L LTz
LCWABREKEZRIZ, OIST TRBERBELT A T A7 2 AR E NS B2 ) HREH
Holz.

OIST 1x 5 E—E MO LR % & { KFRKRFETH Y, HELFADOLED EEZIEANL L,
HEBIUOMREZTRCEETIToTWAE, $72, [MMHROBVZHERBICERT ] L) TF—<D
be, MHERERMFICRETO 7T 8 (B, BIFRE) 2E2FE/T5I 2L T, B
HOMMBICEBT A L 2HEEHEL L TWA, THIZHILT, MWHBENRKOREAS XY bo—
DOCTH5, OIST EHOT A LU A7 2 A PHERBE SN TV D, RIGENEMBRTEZ ICHfE S
720IST ¥4 Y A7 A% 2017 13 5300 ALLEDRSGE DD V| s Se e iiN 2 235512 17h
N7z 30 LLEOREAREE 70 75 2B L: (OISTH A T A7 2 A%, 2017). %< O/
HENET L RIER ZORFA NS N EFRADOHENEL L OTHICER IR L2,
OISTDOH A LY AT 2 Ay CEBBE*RMET L EE2MELL. B, RVBIRERERY
Z Lo LT 5 OISTEREDHIOL L TEMEIN, FRIbBEERF) —T1 7 7ur 812k
BYBEZF 2L DTH D,

_19_



Japanese Journal of Science Communication, No.26 (2020) MEgfrazazr—yvay 8265 (2020)

2. EBRART
21 |TINA ZAHROE R
2007 4E 2N — N — K K% G M. a chromatography b i olasma oxidize
Whitesides $5% 0 7 L — 747, #bbH 12 B )© Pt ) | e
IKMEE TR & D RO BB N 22 l soak in photoresist paper
MAREE LT, ZOMyNERIN CREBESH photoresskﬁ
OENWE BT 22 LR TH L & -
A5 L7z (Martinez et al, 2007) (X1). l :I ;;rltie-baked i. spot reagents
BRI CER TS ), LI ThATTS S T ool ¥ e
CLHTEETHS. 7 BUNEMTLE asl sy
IS E L 128y, LELRHEB L l i. expose to UV light
O B2 0 MR AP 1 27 s o FE o ) 530 | postbaie bt |
#CT&5. ZomEDE, AR TRE R U .‘ Tem
& LR BB E (TN 1 A) l i. develop
OB L ORISR /b Tn D ii. wash with propan-2-ol
WA AL, BEAFOERBLR, 121X Cid
LAy NI N, Ty AT) 1 5154 201G —= > FFHE

M, AZ)=27)y NCERT LI ER
THETH Y (Abeetal, 20()8' Komatsu et al.,
2018), TERDEZEZMEB I TEHGERRERICOENS. SHICAY— N7+ Y OB I
L0, MEDZD DM @%ﬁ?%mﬁﬂm®i7&77U7—&aVﬁ%%éﬂél&f,ﬁﬁ%
FHICHEDST e & 2o 2B b HE SN TWw b (Ainlaet al, 2018). 2 F DT /N1 AL, &ioim
DOEFHFZW Y — Ve LTHEREZED TV L EFIFICHEICHIME T H 5720, Fiikd Ok
5‘6 HOREOBYTHEH STV 5D &) BIMEIC T HEAEER L2 Fio & FHL, SHoHEN
FRIEIN L 72

22 HEARE

T INA A% MEH LTS 7% pHIBE 21T 9 B E %2 AlE s L7z B & EBRomhz R
L7z (K2). #TNA R, AL AWt = EERFHIZOWH IO b & T
BRI TER L7, AREIZT v 72 2T
Y —THA 7 EHCCHEZEIR L. 0
%, AEEIMBE L CROEKMOAIZH LA v 7 %
MOBEME CREIE L Z & CHUKMHEE (B
) ZAAERL, A 2 7 2SR L e BRI RIS (1
faEh) TpHEIEERITH &) IZRkFt L7z (1),
RS L OHERE (R TEMEBHRICLDH
KM (HEE) CHET 5. 72, BINED
GHTE AT A1, BX U pH Zll%ETE 5%
M% 6 rHiik\ I 727 A 28T L, TH-50
HLART VL) ICEHDO TIA v ZHARAT :
pHHIEICIE, WFho pHICBW T %M X < RZEZ :3cm@rA EREBORF v 7
B TE2 L) BEHOIBRELZRAELIZDD % M2 #TF/NA 6L UEREFEREER

%ﬂﬂ%%ﬁf%ﬁ
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1 pHABEETREORBICAVWEZAE K2 FERALAEEM
FE— VTN — 1.0 mg gt 55 DTS5 H
TOEFE=)NT IV — 12mg LE U Ry B LEVIFER R
AF VL v R 2.4 mg TKIEIK OIST DIK#EIK fok
T/ =)V75L A 20 mg
% =) (95%) 20 mL

Io(EWN

& > 1201 ‘ HUBL ‘
oD o o

HHRRF

X3 EREAICAHWERZDA1 X4 FREBICAWEERZO?2

pH JiREIgRIE L LCHW (1), HTF/NA AL & IZHATC OIST ~Hk L7z, F-a3k e LT
IKEIK, VEII, @ Wz (FE2).

VT, SIEDPERIIT-> 722 00FEBOTIETH 5. T4 pH HiefiREN OB, ik
DM, TVA)EOKERFTED L) iRy OrxHP L (M3, 4). KIZ, #ETH
LAKEK, VEVH, WEITH CHRERRESMIEICELT 2002 MERK (74 X0, K5)
ICRRASE2. ZofE, e, P TV A ) EOWBFIRTH L DOhE ) WO A L
TR RIEDEEALIZ DOV TOFBHOMEME LKL S D TH L. OB, BETIVH ) IZDWTHIH
DR VBTN, O D DT o I WETA D D, PO b OIZEROEH Y, TV h
VHOLDIFFHWEASEHLE e FEHRLTYS (K4), 20k, 1 ODHOERE LT, 7N
A A 3OO MIEBIKEBICE R TR 2 HE T LT, EROZEME (X2) ZHERRKICREALL
BADELEE —H$ %A L. Zo—EHojhoh T, &3k, FiigriEon, oM
T, NS 300 EEFET LI EEMNET D, HnT2OoHDOFERTIL, Ki#EK, LEVIT
W OWT NP A > TOBRAFE A, B, C %251 3 2OMEBKESICFAFISHT LT, A
R RIECHR 2R L 72, Bk oFEBRCHE L 22450k & T REO B OS2 S EIL, 320
FKHBEDZNZIKEK, LE, HEITOENIHEYT 5 ERBERE (74 X©@, X6)
IZFEATR, BAAEDEETo THADOREDOIEERLHER L. ORI, 12HOEBROMMGRE &
ZOIHEEN S TBY, FRMBABOREE VS, REOREROMIETLITONLFFEE
FHIEBR S 2 LT, MmN EEZELHFICETSELIEHHMNE L TWD. ®EID, RFEE
DOHRIEREMEL 7 vy — MHMRISFEA &8, HEiFL72

REBRBEEITA TV AT 2 A HOBNREB LUy 7Ly bR ENz. F72, deifEE
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N1Z2:2OREIBGATL:S ?

BEns
N1Z0: FIBICBBTLS ?

Qulz 2: What Is these liquids?
Quiz 1: What color will it be?

] o =y
A.B.C I3, LEZ. k. SAICe<OFOENDDA-TIIBS,
sosnioR~iElT 7cRnsE. enenliBicnsTlss? e S
Whet color will each be when you monitor femikier foods and a drink using the paper device? sfibiofifkoss. ennR-cishe. B 7ef.cilincass |
- Elther lemon water. water. or devil's fongue Julce Is filled In tube A. B or C.

o

;/ J HZcusn, BrBrcass. Lefs #ry fo see which liquld s filled In the fube using the paper!

} Let's connect foods and a drink and
. - colors with lines.

LE> * Shlw<

lemon water devils fongue & ’

g £
0 e s/ @ aen &3
areen vellow

e i 7unul L3 Fdear-.Tuens?
e ot poiea 2ERNESHLTIES
EN (=0 sunLBN Sro oo < . 2
Py bitier s ‘«/ voEzzEns — i
v 9. )
e e ‘ J BABATL 317
with a red pen. e I the paper turned that color ..
LE> ;"‘ 2hicw< that means Als 777
lemon water devii's fongue
= S oo = S ]
K5 714XOOAR K6 714XQOAR

LeveL B &

4\"!3“5&'@ 7 Special Program .
EBEXFU—T T 7OT 354 B EDLBRF Y I ZEOTHES

University of Hokkaido, Leading Program Let's Try Using a Color Changing Paper Chip?

HOEVWSEICEBHNEDZI?ENEDZ/NTV R THITBRE/Z | The color changes immediately! Let's examine familiar things with small
BRTHKD! "paper" that changes color!

M7 YAILATTAZRIN>TLy DR

KRE) =T 4 770758087y bORARLBIMENDIIETOHMEITH) 2 & T, V) —
TA YT TS T LD T (KT).

3. EBRA N FDER
3.1 HHOBF

FERHEIL2 T — TNV TEFNEITY, &7 —TIVICAY vy 7% 2 ANECiE L7z (X8). ¥— 7
LY L 2 WEPRHEOTHDLDNE OFE, BEMIFELZ TR, 6 ~8 NOBIMEVEE
DREET— 7N EICERZRIG L, 40 SREOFERT 7M1 T-72. DTIZHHSB L OEROTN
N DY

004 FHELEDBMEE T —TVICHEEL, 6 ~8 ANZAHo/T— 7 NSl %G Kl
K, VE T, BT OWTNLAA - 72 SHHEOBERZ B, 71 20wz bz o
TRIETELZ L 2T 5.

0545 #TNA AZR—N1IMEA L, ZBAi&METRHATL. 7Ty r—bEEAL, 74 ADIC
BLWTHoOZ e FREES. 22T, pHEREDOME L BIELDOBERIZOWT, i
B O BRfREE %0 % .

1090 ~BEArE R oWl e~
T NA 2D E 3OO EL, pH TR REONEIZ ARy b L, KEK, LET, #H
BT OO TR T 5. FHRERL ZEREH-SINE L, METHAZITY, &R
B bl OxEx Bk S5
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[ F—70D (&H, FESERE)

8
g
1978
&3:2@?] srzesen © © © © ©

D> |

EEY

D>‘[{-|

X8 J—ZXLATIhH

25495 ~FKHBE O E~

KEK, LEZH, dgEit AR TA -
TWw5 320k A B, CZEIURL, Z
NENOFLGORELXITH. KT/ A
D, BERHEROREICHAL o2 TD
3OoOMEM, ERREFMICA B C
Db WEST 5. BAIER Ol
L, A~C OB IIKEK, LEY
i, W wIhchrrzeEL T4
AOIRESED.
IARQDEZRFREL, TVvr— &R
ANEE5.

405 RO A 7 v D #ES

3557

WHIZH A L AT = AV Y& REICE DT
fEAS 7 — 2 ZEiNTz. T — AR BINE R LE D
W, FFo TWBHIZERKRAY —% (X9), iPad
THLTWBEHETINA 2O WTOFHENE (K
100 #RTH o7,

EBRBEDOSINE INFEDNSL , BRIEEIZOW
THIFED D 5T 5, BEOEBREAEINOTTH
LHFETEIML TV, LX) s b EBRA
KPR TEAL L), WOICHEBEOMHE L%
To7z. AHEAOZINELBABY, FEFETOHH
BLO, EEMLOT & — PHKTHIE L2, %
AVZHCRE LA & R X A0S & TCHEBR AT
W, e L CRERZGIER N e o7 (K
11-12).

T2 — MERODA
RT TN = FIGEOER LR 2 XD 720

_23_

BIEDZEFVITZEOTHES !

Let's try using a color changeable paper chip!

SEREIE PIHUIE |
2 o B P PRSI, .
To check acid, neutral, and base...
LE> Lemon

Bk Soap ==
¥ f
Acid

b ke 214920 /3 /yen
a5 A rooepensiel

+ +
100 140
EAOILUEC
- #EFYT & BHERRE TRALS |
Let's check by paper chips and the universal indicator!

ll EHE B
THE OB W
EE EE B

OBt Acid  H A\ PIAHUHE Base : OH- "
PISETR  Univesal indicator 1577/ Paper cip

.

© #EFYTCLEY, K TAICHEDIFS @ H\FYTREDRIA (A B.C) 2D
ater I

@ BEOBIAGLES K. TACHKDENTLES
Let's select the correct pairs!

" m fm i
EADILEPC »b = = =
@ Eﬁﬁ}é’;ﬁii’»ﬂm‘?

Put the universal indicator on the paper chip and let o o

it dry.
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11 SiFHLEE D 12 EEROHKTF

2, ZMEERICSH LTI A ARYT > r— bk EIT o7, 7> — POEMEBEIZLTO®ED
Thh.
(77— bEH]
CEEARIENE (MR, i)
CERYE, T GEEEME) EVOHBEERHoTETA? (Fv S wng)
CEELES (ETHELoT Lol FHTFR LT B o)
CHRE (L bhol ol B L bnrb otz L bnbhhrot)
CEEE (L THMERIZ R o 72 BRI T o 72 D UIIIERIZ 70 o 72 5812 70 & T o 72)
WG (B2 b r) 8 ddor L ro72)
Ry TOKE (BiSABWISAL BLro7/  HHlZ-7 ko)
CEFBMLI20h (F7200 720 59D 72 hw)
- HHIRC A
72— MBS L7z 125 ZoMERl, i X APERE X 13 12RT. SERIX 0 13/ N BRI 4E,
FRERAR, B L ENUTICRRE L2, 72, EMoREE 47 EBROTn 5.
7 v — Bl O—EEZ LUMIZE I L7z,
1. ZAE®L, LEY, KET L%, MTHHERL THIW
2. 4, INEBOTHMERL - LHBORETR B E ) T,
3. MA—DIF L FoTVLDOTHRR T2
7z.
4. Thank you for teaching us!
5. ETHHn R s HErmbarh LTy
ARy A
6. RFXZDXEHLEHITHIV) UolFAN
N7 ELL

7A4AZDIZITZ LA EOBMBEFIERL (X 14),
7 A4 Z@IIEZEALDHAE 2 LE Vi OADIERD &
DD ERT0%DOBMENSIERE L (K15). 714X
@BV TEMIEBOE ST L BENE, KE

K, HIHICBT B EEAMEETIE R Do 7272072 . 67 . s
LEETVS, T, BT MEROA S Fih /R
W72k 25, INERRE A b I ORI % H13 SMEDRR
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FRD, 10D EOBIMEPSA L TWAZ EDbh o7z (K16). 74 XD, 74 XQDIEE
FILEWRICBR R BN &2, 74 RODHIAT - 2FEEDOFHAZ T NOERDOSINE D
T EELTBY, 74 AORERE R TRRIELRLHKT NNA ADERIZ 5 2 HFEINEE - C
WhHEEZEZILND.

WEEIZE L CIE, Lol Red [ETHELr-72] EHE L, [HLro7/z] bEDDE
93.6% (117 %4) TH otz EWVIEENELN, 3EAETRTOSMEN [F720) 72w ] (117
%) EEE L ENS, R OERRIMALS Z & TR AR - BT E o722 L8
HEMTEx 2.

MR FEHEIZOWTIE [Lbhotz binoiz], TETHMMIZhR -7 fliRIZ R -7z
A L72ZMED 8EIFEECTH 1), FHEEREE 2 CHIREE M T /N A ADE N IZ DWW TR L,
FERTEREEZONL., 8-9MOFEMKX G TIE, HEEICHLCILX < brbhho7] (44)
EWVIHAIER RSN, FEHEICE LT [ LI3MmIc e o721 &) BIEMMOERX S LD
LENWI ENS, MRTLAEMRERMCE I EATRBEINLFERE L 72 (K17-18).

WS L CIHEL o7 (16%) LRELSINED ) BEFEICEAL T X bhral/
bhroiz] CAELIBIMERIXLTHo7/22 800, AY v 7OHPRERHEIZL - TERN
BRI A WEET D HFEICOWTHFCE /- epvREEsNS (X19). [#EL2r-o72] EREIZEL

50 50

m EfZ mEfE
TIER [ uLEVOHRER i
40 | wkEE 40 RER

uREE

< 30 < 30
~ ~
Ead Eod
< 20 <20
10 |- 10
0 0
35 6-7 8-9 10- 35 6-7 8-9 10-
£ /R £ /R
14 74 ZODEEER 15 74 XQDEZER
50 50
miEn mE<hbhot
(A 8Y-3 mbhho7
40 | wkEE - — 40 | mhLbrdnhoT
< hhrolhot
< 30 < 30 uREE
~ ~
5 o 5
<20 < 20
10 | 10
0 0
35 6-7 8-9 10- 3-5 6-7 8-9 10-
Fp /% Fiip / 7%
K16 ERIEEZH->TWETH 17 IERRERE
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50 50
mETHMBICHR ST nfiEL -7
mBRRICH S 7e mbidEEh T
40 | wolimiicnot 40 Lot
MRICH DB, 1 . -
st L} =
< 30 wREE <30
~ ~
ot K
<20 <20
10 10
0 0
35 6-7 8-9 10- 35 6-7 8-9 10-
Flip /% i/ 5%
18 FHEERE 19 #SERE

;%DD% IFWCOWMUTOEMETHY, ELEIZE ST, EORICEEMNT, bIFr3trF

— PVIUH O/ S T INA AN UAFT B &) BAEDEE L Ao 720 BB S 5. FEBRICRA
T%%E@T&V"?Té VEET AVENHLELEEZS.

H RS 125 24 76 Z25EA L TE Y, [ELho7z], [HHEP-72] &) itk 23 4,
[F7200 720, [MEOFEBTHHE L] LW IHRBB I3 HTH o7z BMEFOHIZIL, [ 64F
HEOBETZEZ EFTRENKEZL T NG o7z TETOMIMIZZ 72 LWV TX Y I AHT),
FRIGHEICOWTHEFEATH o7 LTHEIR - L2 E &) RERBETH o722 LS H
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