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Toward Life Science Education using Captive Animals in Teacher Training Course

Chiemi SAITO* and Takao WATANABE*

ZE 5 :Goats and rabbits have been kept in the campus of Miyagi University of Education since 2010,

for the development of teaching material of life science education. Captive management system of goats

enrolling pre-service teachers is discussed.
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Development of Experimental Techniques on Fractionation and Identification of Dissolved Organic

Compounds in Natural Ponds
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BifR, BYEHEYE ORI EE, BRCFEREE
LTERIEMTEDHART 4 —IVRTHSB. =0
1%, WBICHARTKROERIE E REBENSEIT/NS <,
ZTOKER, MNETDELDENDN SR ZEEZ
F5. KOEREMICED7AIOFETLSHA SN
R THD. FOMTRIEL =B OEMEL,
L RIE G OER-EZ BB L, EWENEE SR
ZRkE (BOD) 2MEMICHEH 5T COD MEETH
LENSMMOEHGEZEITSE2 ZEbHSNT
W5 (ENLERBEFFRE, 2004). 7Z0lo [ 54R% MR
THHMTITON 2 EMIGEFALET, WEM DR
AHY Z S DR GEERARY OME Z EBRITHE O
%2 &1F, OMOEEENKEETRTS ETHR
BTH.

ZZTIE, &oie U THEBTEHLARNORH:
5 (FICH/KRIB SRR O PASHN 12 & etk 7= o CK
X WP 140m, FAL 270m, JEBH 800m, [HifE 2.1ha
THAKEEZA 1m)) 7K H O R W) oy R A BT
HHL, ZO0HERTEICHET 2 EBIEZRF LD
THET 2.
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X, BYEEO - REEETHIWMMT 5> KD
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& B NFZEY DI K DGR, JBELTRIZE ST,
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BOD(GF/F) : iR 74 )L3—(GF/F) THi@L 1=K DBOD:IE
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BEmE (OIVEE. JIURBEEE)
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B ORI E O ZEE LT, RHENZ S KFT
DEMENETEH R THS. Lnd, ZOHFEBRET
KGN I A D KO H R a2 TP -
<DEEHLTWL., ZOXD /=Dt DEEEFbk
M A 272012, 7=HtOFEMZX 2 DX D1TH
BB THEENDRT N,

B 113720 GRHEd) @ 1FEMIBT 2 HHGE
DR ERLTZbDTHSD, ZDROMIS, BRIEHLUE
CHAl (8mg/L) %A= /KMED =it &AL 1
5115 (COD (RA)). HIAXT74)V¥— (GF/F:
Glass Filter/Fine O, LK 1 um) TAML 2
El7k@ COD i (COD (GF/F)) & COD (RAith) fE
DBXE 6 EIZ 5D, BHEEARMICKDEENKE
SFHELTWRZENGN5. £k, »i/Kkd BOD
(GF/F) 13 COD (GF/F) 12t~ 5% Ml k<, &
HFREAHM DL < DA IR TH D Z L%
RLTWS,

A RIEEEIIX 2 oD LD, EE
BB DITEHEEICHEL TWa, WY ORTEIZ L DG
WREEEIND E, ZTOBHEDD S, HAEY I HIED
bDE, FZHOMEENEBELAROMT 27 E, G
BEOEMWEROOED LS. HHIEEOBIR &
TOVEMEEAID 1T, EEEAEEM O TRICEAY
SHIRVERERM O MNEHETH 5.

3. BHEREEYDONELRTE

3.1 WEIOATRIT ST4—ERALIEE - 7ILAY) 5 E
g, Bk (W2 74)%— (GF/F) TA

L 727K) T8 £ N DAY 2 S RE DR & 18

fRICHE S, &7 IV VIZKDEHY OIRBELED

BEWERIHL CEEMEET 2 HETH 5.

1) 7ZUIEHENZ LDDL DY

M3WCHTLDDS D AFZERT. NEL2 mm, £
& 150 mm O 7 ZAE O E R euic ik 7 7 UL
H]OT AN =RV —2WO T 5. BFIVY —I3H
DALNTEEESIT, WKBIET—7%TH I 2%
(17 L) TLoMOEET S, WEAITD 2 EHE
1%, DAX-8IEA A M0 7 7 VIVEHIET, KDk
[z v 7 AL —Mith#s T, A% /=), 7Eh=Z b
b, PIFIVI—=F), A¥ =) OIEICENEFN
24 FE DWW L, TDH25% T J —)LKIEHKRH
KHRELEZDDZHHT 5.
NILENOEROTRIEIZ, YA L —4%—THhT
LFERE 0 TS U IR HS 5 Pk DRt 27 LA
DHETITS. DI LENOKEERGL, RIFHKRT
HBHLY )=V ETERIIRET D/2DIT, 1T LT
ICHLD (1) 72 =58 58 1mL/min O THAE K
(8 sRI% 500 mL) 23R 9.

10m 7 4 LB —RILE— =A%

é HZRI4)L

= #—(GF/F)

<—{ 12mm —

IEA A MR

— (o-Aldrich#t® 74 Y
JURAEDAX-83z #utstfE |
FHREEIS0m/ g, F 1Y
FLIE250A)
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) 77 UIVEHIEN T L% W IRTEA Y O 5

SYE VX, KHICE D EED RS & MR DR
LT N—TWZn 52255, nEHEER 41T
RT. 7DD K 200 mL EH T AT 1 )& — (GF/
F) TAi@BL, B TAiE%E pH = 2.0 1Z#ET
H A—%—ffifl). ZhznmEEHAOREIKET
5., ARKOETEZN 4 OLERICRTH S A FEB M
NEW-> <D ERUAL (R lmL/min). FBKH
DIRTFREA M OHICE £N S BUKIERE IS (7))
REE) BE, &, ¥\ RWE R ST EIEIC%
HEENT, WL EH (AR) oL TL%. &
DEMOTIKE 1) &35 WL FEHOB
LWL, AR OB EEE R (7L
VITHETRTVWIIVREBER T 2 V) IRENREIN
57, EK 200 mL 22 TR UKA %, P& 6
mL F2E) O&A-K H=2) THILZHEEL, X
WT, M3DOAEBNITRT LI, TILEZETRIE
SH AZTFEIELT), AfHDS, 0.1M NaOH /KA
W2 0.2 mL/min THL, WERS EZEHSES
(EHRIIPXZ 10mL F21E). ZOEHIKRZE [/ 2]
&9 5.

(3) 771 & 2 DESEFHE
Y LNEE 2N ERRIE (5 2N D B -

gt
) 1 mL/min
200 mL A
4 \
HC| T pH=2 IZ5A%&E L 1= v
HEK (HSRTaL
5 —GF /F %3i87K) 200 mL
. HE 1
L
“------" \ J
R HIKMER S .
7B 2 k5 %mﬁﬁ%ﬁﬁ
DRET (ZIVRES, #%
., AonNvE
TE
RYIFLYFa—T
(P72 1mm)
. TOVIIEREAT LERL

T}
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{LFHIERTHM L TEUZWEZIET) BNEEhb
B, H NI ERIE IS EM S RIEERY T, h
R L ZOWHEZEBITIUL, ZOMIcBT 58
DT T4 ET 1 EVMT X B7EE EELDREN 2 &)
EHHITE . E£/=, HHE 213, BRERS (72 8%,
TR, £ a—3 >, WIS A A )
T, 72 VB IV ARESBTENS, Aok Gk
Keft) 72 E DT TR, ARIGE ORI & Rt
T&5., ZOXDIT, HE1EHHE 21, OOl
5 O BRI SRR P ZTTS L TERKRBDT
H%5.

Sy 1 &5 2 1ICE ENDOOREEE LTIk
HENH SN TS (@&, 200D). L, 7/
HUNIEORSTHBFOI N T N Ty N
X =275 nm fHEDOFHEYET A max=345 nm HTICF
Y (Y A SN (T 275/345 O HECRHE &R
w9 2), —F, BHBEkOT I e TIVRBIZE
NF 4 320/420, 300/420 DHIECHEEE H D EITH
RLUTWD, IS OHERER, 3 RICHIHEARY
FIVHIEIZE > TEGICHATE 5. K51, —#il&
U CHHEE D23 K I D W THIE U 7z 3 RITHIEA N
7 MIVERT. OiliKd OF Y O BEE & B A N
27 BIVEIE CBIHEES 5 2 & T, BAaEmnmrtaik
) & B A Oy R A W) D FEEE & TR R D HERS 2 2

IR
0.2 mL/min

0. 1M NaOH
Kiz&

y
10 mL

SE2

A BRKTEERTE RS
73 UEE,
TIVRERE

\VEEEREYOSEE
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300/420
FEHEFRE T ILARER

S SBRIUABERHIRK(HSRT40)L5—(GF/F) A1) (3K :201249R228)
BIEEH EBELBEEIL( cmx 1 cm) HIEHHFEEET (Horiba Fluoromax-4)
Yo T K ERR: iR, ®BAEEREEES nm, XYYME:5 nm

T, OMOEHEEBOREZFEL <FHMiTE5.
3.2 FIAHBYOATNT TT4—I kDR FERE
pask:oRiiN]
INHZEHSTROEVWTHET 2007V AB7 O
NTS5T74—Tbh% (A 2008).
FIA#Mrax ~7 574 —TR, ZILEDOEST
BiiE (D) &5 T LTEED THEKE 15 LD 13
MOREMT S, MEhICEENZHFTED/NE Y (G
FHA XD/NET1R) BEIITIVOAH GO
FHAZIOKRERR) TRALBESHTT S0
717 LNETORBENELSRD, 7 FREORE/LGr
FHA1 XDOKER) AHEDIC
—7Ji, DTEORSISARINIT I HDIRICASD Z Lz
SHATLEFRET B0, 11T LANEBOTREEE < 72
0, B ORESENEL 2. Z0LS B THT
PA XDRIZDWERZE ST 5.

QO TFNABEHIZT DDV

K6IZT VAT LDDDEERT. NEE25
mm, £ 350 mm OH T ZED I T 1 )VFY —IR
WF—%&EDDF, ZHUIHIZA T 1 IV5— (GF/F)

-
—

i, MEORZLEROAERYN G ENS.

D ERFFR R R V.

ZHET S, 7))L Sephadex G-15 (4 HidipH s T8
1500 LAF) T, FOHIR OGRS &2 787K T
U (81 HMKE), Zhz7)LEHN 300 mm 2725

SIZH T LEEED D (T AERNITKERD, £
DOHIZRET N ZbED D% E LIAT). BHE L
W HFZA 7140V — (GF/F) ##H<. 2512, A
FLE R akeE L, 3 Hkeai L CIERER
(FKE/K) 2 F (R#E 1.0mL/min) TE3XDHI2T 5.

) TIVAMEN T L% AW IRE A Y O 5y

JEREH SR DEEAEM o RIEE Y (DL RS T7 X >
2 E) ORFREITIS0LLFTHSZ ZENHENT
W5 ()il 2011). = 2T, #ilg (F))) ORBEITHS =5
Tl Sephadex G-15 (47 i #iFH 5> T &% 1500 LLT)
ERWSZEE U RBGEE (BEHR) 1328KT,
mEk 7 0~ 82757 (HSL HPLC L-6000) D&E
HR > 72 MW 1.0 mL/min OiFETERTS (K7).
NS AMEDEEHKIZ 7 O—tILITAD, %40
WS (VARIAN Cary300) THiH % E 260 nm
EE (AU M@2.0nm) T, BEEORMZA\ (¥
ALRIAT 5 BRI ZHELL 1T L0
AW BaLEKIE, FUKZE D H O TIIA D IEE KN
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HSRE (AE25mm) =FH
25mm
oyavig
HSR 45— (GF/F)
350mm
#iE (FIL)
EILE Sephadex G-15(GE~ )L
300mm AT T) HESFEESF
=1500LLF
—  H3RT4L
25mm 7 4 LA — 2—(GF/F)
A—bUwo

6. ZILHSLDDYA

EEERAIOTNRT

FE  1.0mL/min

1mm® Ly)avFa—7J

Hitachi HPLC 2000
25mm®
HIRT4INE—
(GF/F)
)L Sephadex G15
AREK
25mm®
HSRT4ILE—
(GF./F) JO0—)L (B&EEIL)
. . )L EK10mm
0.2mmP Ay Fa— A8 0.4mL
UV260nm I 59 ararss—
TR ER =]
Cary300 UV-Vis Spectrometer -
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ZEYME DT ILABIARNT ZT4—
BD: JIL—TFRSU(HF=E $92007)
CC: ¥7/a/I\33(ESIUB12) (5HFE1355)

ZEME, FHO—FY—TNKRL—F—T20 %I
BAEL, BKEASTL TN I— (T kx>
GD/X, fLE£02um) TA@L/-HD% 05 mL HHT
5T &ELE.

NI LNORELOHATROFIETITS. O 5
COZAKEHT LM TR L@ T (i 1.0 mL/
min), 717 LEREN BEOH—tREDI> T4
TaZry) IHLH @QRIZ, hTLEFHOI O
HeENL, T T 1)y —FKm EIgiEkEK
KD 20 158K 0.5 mL 2~ 70Xy T K
U, HIAT1I)V7 —E T OGRS Dk
FmEDL D, @KIZ, WILEuCIY a2 k%
UHPLC R 728U, ARE/KZEREML D EZ
B9 %,

B) FINA#EIa T T T 4
TR E OB
AL T 9 51515 Sephadex G-15 1, 27 HidipH
2rfE Mw) 1500 LR Td . Mw 1500 2L E o
YN Mw 1500 & [/ CRERIICIEH T 5. AREFIFR
PEFIUI G TENIKREL, WITREFREE AR IUL
DFENNISNWI &S, £ZT, HELEIT A
Bl TREFFFM & FREOBRE, EHEDE (7
N—FFART > Mw200 H&, >7/INTI
Mw 1355) &AW TNz, TORRZER 8ITRT.
TN—FFANT > (Tabb Mw 1500 BLE) DF

—ITBVT B rfrisf] &

B A R RSB 48 5y, > 7 /aANT I
(Mw 1355) DV HBAIBRFENZ 79 2 TH o7z, T O
HEBR ORI & BEHEM L O 5y T & DBIfR 2 R THRELR
Mw = -4.677t +1725, tIIIEHBABRRED) X0, &
EmonTeERETES. Lrl, Fas@rovw
N9 74 —TIE, AHEYOBECmE EBIRERED
AFIEREITE ST, REFRHNRRS20, B
HEIND0TEIL, TORFIIERE LN T LS
IZBTD TANTOnFEl THb.

@ 7 rax N7 T LD &[FE
J=DOMKDZIV A7 O N7 T AL, EEOTIX
E—rQERGDOEEL TEHAITNS Z &N,
WZED—FIZRT. 2070 N7 T LI 4 FEE
DG E — 2 DBRIE N, WHIBIEREEIE, a, b, ¢, d
ZTNTN, 4847, 5247, 6847, 113/ THD. &k
SE—=ZIZDWT, U AR O Y i iR % & T
139, WIETBEC K DB 21TV, K0 IEfERIR
HBMARE 2 RD D LI L TWD. Z ORI OHE
R allDOWTRTI—FTF AT > OREMRRIC—
HLTHBD, TFEN1500LUE (P TFENEESR
W) ThHIENHNMDONTZ., ESICalnET T
73a>alb 7y —THIL, O3 RILHENARY
MIVEBIET 5 &, 280/330 DEIEIFENED 5N, a
B ING NV ERME Th D Z ENMEND 5N
FEEIZ, b, c, d DHRFITONTH, FTNTNEMNT
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a AV \UERME B 280/330 (5FE>1500)

b: 7JLAREE B A4E1E:320/440 (5 FE1480)

c: ZILREE EIHFME320/440(NFE1450) d: FEEAMEEHEY ERNHE(HFE1100)

D4y TR, 1480, 1450, 1100 TH D, Hricb & ¢ COD #5E = BOD #HlE /e TN AT, A5 DR

2D 3 RITHNANRY MIVITHR 5N 2 HEOCRAED
5, WINB IR TH D EAHERIENZ. diC
DV TIIHFR AR TR 5T, EBAOCEOF
WY OEENEZ SN

4. 3T

AL, FROBED, KFTHHET ZBOERK
a7 ELTHATES LS (EHRED TN
UNHFETEDXRDIT) NEEZHRL 7z, B
YO - TIVAVICKS0HEERES I AEIOT B
7574 — XKD FRESEERL, WINb,
24 FEEICHEN U 2 BEIREBE KNSR, BETHE
R SSH FER ETITONIZHDTH S, ¥
DEE EEFENRF DT ES 218 A UKD
R0 2 LS8 L D &I 2RI B I M A
itbns EBbns. FiisKEoKEzE N RIZ,

EIGEL - LB T O X Z2H S NITT S IRHE
BHROMAE L THREIN TS,

51 FA3CER

HRIC BT AR FEOWEIC B KU - £
P2 BE S 2 WF5E 2004. EINEBREZHFZE RS BRI SE
. SR-62-2004.
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BRiEA5E, Vol 24, No 10, 686-692.
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Preliminary Study of Exchange Materials in Agriculture for to build a Network between Japan and
Thailand in which to work together for a Sustainable Future for the UN Decade of ESD
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Urban vs. Natural Sounds in Sendai city : A Comparative Study

Lazaro M. Echenique-Diaz and Chiemi Saito*

Abstract : In an attempt to characterize the soundscape in areas of Sendai City, we have studied

sound pressure levels at 9 different points differing in degree of urbanization and representing different

sound environments. Results indicates that larger sound amplitudes in each site correspond to the

nature of its environment. In urban zones with few natural elements, manmade sounds are the most

intense, and areas with less degree of urbanization or a more natural environment, the predominant

sounds were all natural except in case of sound contamination from a loud source such as a helicopter

flying in the distance.

Keywords : natural sounds, soundscape, urban, sound amplitude

1. Introduction

The amount of urban vs. natural sounds that we
experience on daily basis is an interesting question
seldom addressed in environmental education studies
in the Tohoku area, northeast Japan, a dynamic
socioeconomic region where cities are constantly
growing and changing. As in every other place on earth,
cities in this region grow by drastically changing the
natural landscape, and the soundscape associated with
natural spaces changes along as these are absorbed by
the urbanization process. This change in the soundscape
associated with urbanization has proven to have
important biological and evolutionary consequences in
birds adapting to live in urban areas (Potvin et al., 2010),
and may also affect our perception of concepts associated
with sounds such as “noise” and “quiet” (Echenique-
Diaz and Saito, 2010). In order to compare the dominant
sounds in areas with different degrees of urbanization, we
have carried out a preliminary study of the soundscape
in Sendai city, and report here our results with a brief

discussion of its implications.

2. Materials and Methods

Recording points were only a few compared to the
diversity of environments associated with Sendai City
(Fig. 1). Five different environments were chosen in
suburban and urban areas (Fig. 2). Points 1 and 2 are
within local University campuses with scattered trees
around them and relatively close to large patches of
forests. Points 4 and 5 are within large forested patches
and relatively close to streams. Points 5 to 7 are in the
downtown of the city, around and at Sendai Station.
Point 8 in a residential area in the suburbs, and point 9
in a suburban paddy rice field (see details in Table 1).
Recordings were performed with an Olympus PCM
recorder (SL-11) and a LiSN parabolic microphone (Fuji
Planning Co., http://www.din.or.jp/~fpc/Ls/indexLs.htm)
for 3 to 5 minutes between 7:00 and 9:00 am at points
1 to 7, and between 7:00 and 8:00 pm at points 8 and 9,
across 4 months (May to August) in 2011. We chose to
always point the parabolic microphone to the north in
every recording point, and hold it about 1.5 m from the
ground.

Recordings were visualized in Audacity 2.0.3, a non-

commercial, freely available software popular among

* Environmental Education Center, Miyagi University of Education
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music lovers, but equally useful in the edition and
simple analysis of any kind of sound. A simple edition
was performed as follows: the first 15 seconds of each
recording was cut to eliminate any noise resulting from
movements of the recording person, leaving one minute
of recording intact and deleting the rest. Therefore,
edited recordings were left at 1 minute of length. In the
analysis, sound amplitudes relative to the frequency
components in each recording as a measure directly
related to the acoustic energy or intensity of a sound was
obtained from Plot Spectrum analysis, where the selected
audio (which is a set of sound pressure values at points in
time) is converted to a graph of frequencies (given in Hz
in the x axes) against amplitude (given in decibels, dB, in
the y axes). The nature (urban or manmade vs. natural)
of the dominant sound (showing the largest amplitude)
in each recording site was determined to compare the

soundscape in each point.

Changes in the soundscape relatively to season changes
(for instance, different type of animals singing from late
spring to summer) were ignored in this preliminary
report given that our goals were to document and
compare sound pressure levels and the nature of the
sounds (natural vs. manmade) at any given time in

different parts of the city.

3. Results and Discussions

Dominant sounds that were urban or manmade in nature
in this study were found at points 4 to 8 (Table 2, Fig.
3). Among these, point 4 was in a large patch of forest
relatively isolated form the more urbanized areas of
Sendai. However, the sound of a helicopter flying in the
distance totally dominated the soundscape here even
though some forest birds were also singing. Natural
sounds dominating the soundscape were found in the
remaining recording points. Points 1 and 2 are located at
places where usually urban sounds predominates (cars,
construction machinery, etc.), however, the presence of

trees and closeness to forested patches makes it possible

for animals to easily wander around these areas. In the
case of point 1 for instance, at the time of the recording a
masked palm civet (Paguma larvata) was spotted walking
between buildings. At point 2 a chorus of frogs totally
dominated the soundscape even though there were some
car sounds in the background. It is possible that given
that the fountain found in this park is the only water body
in a hundred meters radio around it, a higher than usual
density of frogs resulted in a lauder sound. However,
saturation in this track may be the result of a recording
done too close to singing frogs using a parabolic
microphone. In this regard, in 3 occasions when citizens
were played these recordings, sounds from points 1 and
2 were considered as “nice” but very noisy, and that
from point 5 as simply “very noisy” . However, point
5 is a recording inside a moving bus, a soundscape that
we experience normally in our lives, and that doesn’t
seem to irritate that much. In fact, Japanese people price
silence inside a bus (not talking) even though this is
already a very noisy ambient per se. On the other hand,
at point 7 in the downtown of Sendai, on the 31* floor in
AER building, a quiet environment where people talking
were the dominant sound, the soundscape was still full of
car sounds, despite the height at which it was recorded.
In general, the 9 recordings in our study show a clear
trend where natural sounds are dominant in sites away
from the urbanized areas. This seemingly obvious result
is in fact an indicator that our modern lifestyle disconnect
us form nature, where we create our own environment,
with its own unnatural soundscape that ends up being
the norma. We believe that in order for Environmental
Education in the XXI century to change and generate
new attitudes towards nature, this disconnection should

disappear.
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Table 1: Recording points around Sendai City.

Point Description
1 Parking lot in Kawauchi campus, Tohoku University
2 Park in front of Miyagi University of Education COOP
3 Stream in the forest in Kadan
4 Aoba no Mori (the forest of Aoba Hill)
5 Inside a bus at Aoba Avenue
6 In front of Sendai Station
7 AER building’s observation deck, 31* floor
8 Yoshinari 1 chome residential area
9 Rice fields next to Saikachi Dam, Nishikigaoka

Table 2: Peak amplitude for recordings at points 1 to 9 around Sendai City, and the nature of the sound corresponding to that
amplitude (natural® or manmade).

Point Peak amplitude Corresponding sound
1 -39.2 dB Cicada*
2 -17.4 dB Frogs*
3 -30.6 dB Forest birds*
4 -17.2 dB Helicopter pass
5 -14.0 dB Bust stop announced on speakers
6 -12.1dB Car sounds
7 -30.9 dB People talking
8 -11.5dB Car pass
9 -32.5dB Frogs™
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Figure 1. Sendai City on the northeast of Japan.

Figure 2. Recording points around Sendai City.
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Figure 3. Plot Spectrum of recordings at points 1 to 9 around Sendai City, and two spectrogram fragments for point 3 (forest
birds singing) and 4 (helicopter pass and forest birds singing). In the Plot Spectrum the higher peak value in the y axes
(amplitude) was taken as the maximum amplitude reported in Table 2. In the spectrograms, the closer the color gets to white,
the larger the amplitude. At point 3, birds dominate the soundscape. At point 4, a helicopter sound is dominant.
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Transitioning towards ESD: A Steady Progression or a Paradigm Shift?

Paul OFEI-MANU*- ** and Satoshi SHIMANO*

Abstract : This commentary discusses education for sustainable development (ESD) in relation

to the state of the planet and a number of immediate challenges that are confronting its successful

implementation during the Decade of Education for Sustainable Development slated to come to an end

in 2014. They are the current economic crisis and its effect on sustainability (hence ESD); the link of

the crisis to the present education system(s); and the tools needed to measure the progress of ESD

implementation.

Keywords : challenges, ESD, implementation, transition

1. Looking at the larger picture: Still business
as usual?
It has been over forty years since the United Nations
Conference on the Human Environment in Stockholm
in 1972 and twenty years since the United Nations
conference on Sustainable Development in Rio de
Janeiro in 1992 when concern about the state of the
planet was firmly put on the global agenda. It was during
the 1992 Earth Summit in Rio de Janeiro that chapter
36 of agenda 21 highlighted the role of education to
promote sustainable development. This role of education
as education for sustainable development (ESD) was
then strengthened at the World Summit on Sustainable
Development in 2002 in Johannesburg during which
several preparations were made to launch the UN Decade
of Education for Sustainable Development (DESD)
(2005-2014). At the recent United Nations Conference
on Sustainable Development (Rio+20) Conference in
June 2012, the outcome document adopted at the summit
restated the importance of ESD: by promoting it and
integrating sustainable development more actively into
education beyond the Decade (UNGA, 2012) which is

less than two years from now.

On the ground however, the state of planet continues
on the same trajectory: the sustainability of the
environment with respect to 1) advances in technology,
economic growth, agricultural productivity, access to
education and clean air and water in many parts of the
world are progressing unevenly, 2) enhancing quality
education, eliminating war, resolving ethnic tensions
and all forms of conflict are in the state of inertia and, 3)
there is considerable decline in how global and regional
ecosystems are protected, how other natural resources
particularly the non-renewable ones are managed, and
how social justice and economic equity is achieved.
Additionally, with the planet currently operating
beyond its carrying capacity three of the nine planetary
boundaries identified have exceeded their safe limits
(Ofei-Manu and Didham, 2012 and all references therein).
Regrettably, the world’s current education systems are
incapable of reversing this trend let alone embracing the
idea of a paradigm shift. Albert Einstein once pointed
out that “we cannot solve problems by using the same
kind of thinking we used when we created them” (Jucker,
2011: 41). A new system of education in ESD, not as add-
on subject but as an educational foundation from which

all disciplines and other aspects of education emerge and
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converge could be the educational approach and medium
as proposed by Freire in which societies and their
institutions of learning can become dynamically aligned
to enable the recreation of society to support the framing
of a better, more sustainable global trajectory (Ofei-Manu

and Didham, 2012).

2. Challenges facing ESD implementation

Eight years into the implementation of the DESD and
with less than two years remaining, how has the DESD
fared? Although not going to be addressed here, how
have other global initiatives from Agenda 21 aimed at
addressing the plight of the planet in general done?
How have the various challenges (see Ofei-Manu
and Didham, 2012) facing ESD implementation been
addressed? Acknowledging that to be able to reorient
human behaviours towards more sustainable lifestyles
and practices or whether ESD should focus on critical
thinking and other components of quality education to
build capacity comprise the fundamental challenges,
we hereby discuss briefly three other challenges facing
the ESD-based sustainability transition. They are 1)
the adverse effects of the current economic crisis on
sustainability (hence ESD), 2) how this crisis relates
to the present education system(s), 3) and the current
ambiguity surrounding the progress made with respect to
ESD implementation. How we deal with these challenges
and possibly others will determine whether we are going
to make a slow, steady progress or a paradigm shift

towards sustainability using ESD.

3. Current economic crisis and its effect on
the sustainability agenda
The current quest for sustainability through embedding
education, the life line of the economy in all spheres
of life cannot be extricated from the reality of the
financial crisis which has adversely affected not only
the financial industry but the entire global economic
system. Consequently, what has been ruling the airwaves

of late and driving the global socio-political discourse

everywhere including the recently held 2013 World
Economic Forum in Davos is “the economy, stupid”.
Currency wars are looming on the horizon due to the
slow recovery and what central banks are resorting
to is allowing inflation to spur growth after interest
rates have been driven down to almost zero in most
developed countries with no end in sight. With humanity
still reeling from the effects of the economic downturn
which began in 2008, there are now noticeable signs of
a “push back” on some of the gains made so far on the
sustainability agenda. And there is the tension between
those who think that the economic crisis has brought the
opportunity for us to begin to systemically address the
issue of sustainability which means taking a fundamental
look at our ecological crisis and the educational
systems. Their opponents on the other hand think that
the economy must be fixed first, forgetting that the
economy is not all that generous to the environmental
sustainability agenda even when it is booming. It appears
the environment is always the first casualty when the
economy is in crisis. The tragedy is that as we put these
urgent sustainability issues on hold to attend to the
economic mess which is largely man-made, although
individuals are forced by the hard times to resort to more
sustainable lifestyles, political leaders and business in
particular are tempted to go back to business as usual to
our unsustainable practices just to salvage the economy.
Recently, there has been some backtracking on the
environment on all fronts regarding governmental and
particularly business programs and strategies and even
scaling back on already underfunded R&D on the very
technologies expected to wean us from fossil fuels, the
major sources of atmospheric CO,.

More worrisome, the enthusiasm of ESD donor countries
and other entities could start to wane if it has not already
started. The effect on ESD programs already under-
funded will be devastating. As countries and companies
conveniently renege on pledges made on CO, cuts
because they will affect the economy, the planet however

refuses to negotiate with our humanity’s “timeline



and schedule”. By pumping nearly 90 million tonnes of
CO, daily into the atmosphere, putting a cap on rise in
temperature at 2°C above pre-industrial levels in order
to manage to operate within the planetary boundaries is
almost out of reach.

One thing scientists do not do very well is advocating for
the stark scientific evidence they have gathered with the
taxpayer’s money with regard to the planet’s decreasing
resilience that grows stronger with each passing time.
During one of the largest gathering of global change
scientists leading up to the Rio+20 Conference dubbed
Planet Under Pressure 2012, a 14-point State of the
Planet Declaration was issued covering the risks,
opportunities, our responsibilities and the consequences
for not responding to the call to action and change the
course for this planet. Whether the important outputs
from this conference made any significant impact on the
Rio+20 Summit outcomes is debatable. It is therefore
time for prominent environmental scientists (including
former skeptics like Professor Richard Muller), and
proponents of sustainability/ESD to start making use
of the media and directly take their case to the public
about the urgency of time. A presentation by Professor
Johan Rockstrom at TED Global in 2010 is one such good

example.

4. Current economic crisis and the link to the
present education system(s)
Ironically, this crisis occurred at the time the global
financial/economic systems were (and still are) managed
by the brightest from the best schools worldwide in
the context of the present education standards. The
economic crisis has therefore revealed the equal
importance of one’s worldview in relation to one’s
knowledge and skills. In the traditional education system
(TES), students are taught to seek to gain comparative
advantage over their peers, aim to outcompete them
and get ahead of them as this brings with it big rewards
in the form of big paychecks and bonuses in the future.

This sort of ethos shrouded in greed is strengthened
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during on-the-job training after which these graduates
are asked to go and manage the global economy/finance.
One fundamental question then is what has been the
educational philosophy of this system(s) and as a result
the worldview of its graduates sitting behind the wheel
of the global economy? Because the type of learning
embedded in these education systems are premised
on a worldview of an economic growth that is touted
as unlimited, although it cannot really survive without
the planet’s finite resources. The consequence is the
perpetuation of such unsustainability by the products
(graduates) of such education systems that need to
exploit the planet’s resources directly or indirectly to
further maintain the status quo of their lifestyles(Ofei-
Manu and Didham, 2012). TES arguably has served
its purpose, albeit satisfactorily in the era of small
population, abundant natural resources and a relatively
small percentage of the global population that impacted
the environment with large, unsustainable ecological
footprints. However, because TES’ standard assessment
approach of mostly pen and paper tests often lacks the
skills that performance-based assessment provides,
the 21st century (skills) education system (21CE) -
developed by the Partnership for 21* Century Skills for
conceptualising different skill types important for college
and workforce (Kay, 2010) emerged. TES, in addition
to leaving behind millions of uneducated because they
could not afford it could not also meet the demands of
the economic system as it produced students that lack
the some of necessary skills That not to say 21CE can or
will solve the problem of inaccessibility to education just
like TES. for the jobs available. 21CE whose components
include skills that are considered important for reasons
including educational and employment outcomes among
others, however fails to address or is silent when it
comes to the fundamental issue of sustainability of the
future of humanity. Furthermore, it does not go far
enough to develop the extra skills that are required to
shape one’s worldview of the planet as much as ESD

does.



Transitioning Towards ESD: A Steady Progression or a Paradigm Shift?

Partly due to its well defined content compared to ESD,
the embrace of 21CE by countries with what qualify
presently as good education systems mainly based on
international assessment results poses difficulty for the
sweeping adoption of ESD especially if the desire for the
continuation of the current economic system persists
and the popularity of 21CE in these countries increases.
Then there will be no urgency to change or reorient the
current systems of education. Even if there is political
and societal will for such a change, therein lies the
tension of how to disengage and dismantle these systems
and structures of education, the economy and the socio-
politics which have taken a long time to build. With
power dynamics in the mix, creating a sizeable population
of ESD literate people and entities is not necessarily a
guarantee for the needed transition as a few powerful
socio-political or corporate elites can use their influence

to obstruct changes.

5. Measuring the progress of ESD implementation
For ESD to assume the position as the quality education
for the future by reorienting and possibly “reconstituting”
some aspects of the existing education systems towards
sustainability and with solid evidence base that can
firmly document and establish it without doubt, further
research will have to be conducted including developing
tools capable of assessing the progress made on its
implementation so far especially as the end of the
Decade in 2014 draws closer. The more these tools are
able to assess and evaluate the qualitative aspects of
education and learning, with regard to content, process
and outcomes, the greater the chance they will be able to
contribute to the paradigm shift towards ESD. Focusing
therefore on the Asia-Pacific region, nearly eight years
after the launch of DESD, in spite of the progress made
in several fronts in the region (Wals, 2010), there has
really been no systematic way to evaluate the regional
implementation of ESD across multiple countries and
scale it down to the local level until recently when

attempts have been/are being made to develop such

tools. Consideration ought to be given to the assessment
approaches employed particularly in 21CE some of which
might be useful in informing the development of ESD
assessment tools which is currently ongoing. Below are
some of newly developed tools and frameworks across

scale in the Asia-Pacific region for ESD measurement.

e Astrolabe: The Asia-Pacific ESD Astrolabe was
launched in 2011 as a tool for ESD capacity building
and initiatives coordination “to determine the position
of ESD in the national context, the Astrolabe assists
countries in taking stock of ESD linkages in national
policy, mapping current ESD-related activities and
identifying key actors and their scale and scope of
involvement in ESD” (UNESCO BKK, 2013).

The next batch of results on ESD assessment/evaluation

(except the last one) are products of a collaborative

project between the United Nations University Institute

of Advanced Studies (UNU-IAS) and the Institute
for Global Environmental Strategies (IGES) in close
cooperation with UNESCO Asia and Pacific Regional

Bureau for Education.

e ESD monitoring and evaluation framework: This
framework has been developed to coordinate the
strategic identification of ESD reporting criteria
as an initial proposal for establishing indicators for
monitoring progress, for learning and improvement and
to influence future policy and practice. The indicators
are ready to undergo further refining after which they
will be piloted in several countries.

¢ Good practice models: These were identified in ten
good practice cases submitted by the Regional Centres
of Expertise (RCEs) for analysis to identify the
important criteria for ESD qualitative achievements.
The findings from the case studies highlight five
innovative models of ESD good practice that can
be implemented elsewhere in addition to providing
a window into the dynamics of ESD activities
implemented by the RCEs.

e ESD learning performance framework: The overall



objective of this aspect of the research was to identify
the important elemental characteristics of ESD that
support effective learning performance subsequently,
develop a learning performance assessment framework
for ESD good practice implementation and assessment
based on these components. This framework thus
provides a comprehensive approach to understanding
both the processes and contents involved in strategic
ESD practice. For details on good practice models and
ESD learning performance framework, see Ofei-Manu
and Didham (2012).

¢ At the national level, following several governmental
policy plans to promote ESD integration into formal
education, the National Institute for Educational
Policy Research of Japan (NIER) has developed a
framework comprising six concepts, seven abilities
and attitudes and three guidelines on linkages for ESD
implementation in all schools (Kadoya and Goto, 2012;

Okamoto et al, 2012).

It should be noted that the list here is not exhaustive and
there are developments of similar tools elsewhere, some

known and other unknown by the authors.

6. Conclusion

The planet is faced with several sustainability challenges
which cannot be solved solely by advances in technology,
legislative instruments and policy frameworks (Wals,
2012) but also through change in people’s worldview that
an appropriate education can help shape. The economic
downturn could not have come at a worst time with
respect to the sustainability/ESD agenda. However,
it brings with it an opportunity for a reassessment of
the linked education-economic systems and structures
which are problem-laden and the underlying philosophy
of perpetual demand and unlimited growth. To better
address this crisis will require both a shift in the non-
participatory nature of our world-view and reversing the
dissociation of individuals’ from nature and for which

change based on education and learning (both process

T}

WEERYE REAAENERE 5155 (2013)

and content) can provide meaningful tools to re-address
these types of normative conventions with a flexibility
of contextualisation for various factors and scales (Ofei-
Manu and Didham, 2012 and several references therein)
keeping in mind that no clear national milestones were
set by UNESCO that may be used to determine whether
ESD implementation has been successful or not.

Although a steady transition rather than a paradigm
shift seems to be the obvious practical choice in the
face of the current economic crisis, climate change/
sustainability scepticism and apathy, real and actionable
commitment by all members of the global community
rather than tinkering at the edges of sustainability as
some beneficiaries of business as usual would prefer,
will not do. It is hoped that irrespective of the speed
of change towards ESD, the basic vision of the DESD
that rests on the principle of using quality education as
an effective carrier to effect change in people’s values,
attitudes and lifestyles to ensure a sustainable future and
the emergence of just societies (UNESCO, 2009) will
not be lost. Rather, it will be channelled into developing
and fostering a worldview of people that perceives and
understands the urgency of present unsustainable state
of the world that must change course and therefore even
be willing to trade off some present conveniences to

avert a harsher future reality.
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