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Building a Sustainable Campus

1. Campus
environmental
strategies

2. Campus buildings
d environment
management
3. On campus
environmental
education
opportunities for
curriculum designs
4. Living linked w/
sustainable environ
techniques/
principles

—— S(staimabie Campus

Sustainable building

Campus ecology
“LBio-diversity |

2.Preservation of

native-species

1.Green architecture
evaluation system
2.Green architecture
3.Gray water reuse/ construction technique
water cycle 3.Healthy architecture sol
management through || 4.Energy reuse/ regener:
remediation 5.Material recycle/
4.Co-exist habitats ar? 6. New technology

etc. production ind

Sustaining ecological ~ Upgrading technology in
environment related industry

Funding items

for hardware renovation Top soil improvement

Non-obtrusive barriers

Multi-layers eco-sensitive plantin:

Education oriented (landscaped) eco-

Resource recycling and reuse ponds
Permeable surface paving g o
- Ecological recycling
Rainwater and tap water
recycling Home-made humus made with fallen
Artificial wetland purification eaveslandlieft:overicod
system Demonstration farmland
Animal livestock co-habitation
Renewable energy use
Energy-saving methodologies Healthy buildings
Water-saving devices | Natural/recyclable building materials

Interior environment improvement

Interior dry building constructions

using component methods

Resources and energy recycling

* Resource recycling and reuse
Jud Rk - T

Resources and energy recycling

Permeable surface paving

.., Resources and energy recycling
é%fg!' Rainwater and tap water recycling




Resources and energy recycling
Renewable energy use
B
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Resources and energy recycling
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2{;&-} Energy-saving approaches
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Site remediation

Sustainable site mediation
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Non-obtrusive barriers §

Sustainable site mediation

Multi-layers eco-sensitive planting

Sustainable site mediation

Education-oriented (landscaped) eco-ponds




Ecological recycling

Compost with fallen leaves and left-over food

Ecological recycling

Teaching gardens

Ecological recycling

Animal livestock co-habitation

Healthy buildings

Natural/recyclable building materials

Indoor environmental
quality improvement
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The MOE formed a “Technical Committee for
Sustainable Campus” to review operational

progress and to advice appropriate strategies.
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Current
Accomplishment

In the year 2002, 23
schools were funded out
of 76 proposals, and the
number of competing
proposals increased to
564 in 2004, almost

16.8 % of all elementary
and secondary schools in
Taiwan.

Cases in year 2002

District Number of
campus

Dt Northern 7

Cwa Central 6
B i

= i 5 Southern 8

[ avmnine Eastern 2

L] ki Tatal 23
T

i

Cases in year 2003

b tdvw iy

Cases in year 2004

Cases in year 2005

not including
“certificate” awardees

Total Number : 112

District Number of
campus
Northern 45
Central 29
Southern 36
Eastern 9 |— ot Total Number of campus 93
| Tatal 119 |
94 467 v 95
92 169 b 23
A ) 89
—— 12
14
2

Cases in year 2006

Total Number: 89




96

17
64
19
1

Cases in year 2007

Total Number : 84

97

13
47
15

Cases in year 2008

Total Number : 62

2

Lian Chiang County|

Pénghiscounty

benghecounty

.

2
ilan County

Cases in year
2002~2008

Total Number : 491

“Sustainable campus” can be found in 161 out
of 319 counties/villages in Taiwan, as of 2008.

Counties/Villages where “sustainable campus”

remained to be identified:

Taipei County

Waulai Township Pinglin Township Rueifang Township Bali
Township Gongliao Township Wugu Township Pingsi Township
Sindian City Sinjhuang City Shenkeng Township Shihding
Township Sijhih City Banciao City Yingge Township Danshuei
Township Jhonghe City Lujhou City Yonghe City Sansia
Township Tucheng City Sanchong City

Taoyuan County

Sinwu Township Taoyuan City Jhongli City Longtan Township
Yangmei Township Gueishan Township Pingjhen City Dasi
Township

Hsinchu County

Jhubei City Sinfong Township  Sinpu Township Guansi
Township  Wufong Township

Miaoli County

Nanjhuang Township Miaoli City Jhunan Township Houlong
Township Dahu Township Juolan Township Toufen Township

Taichung County

Shalu Township Wurih Township Dali City Wufong Township
Taiping City Houli Township  Dajia Township Dadu Township

Changhua County

Shengang Township Dacun Township Fangyuan Township Beidou
Township Pitou Township Dacheng Township Changhua City
Fenyuan Township Yuanlin Township Puyan Township Pusin
Township Shetou Township ~ Sioushuei Township

Yunlin County
Douliou City Dounan Township Cihtong Township Dapi
Township  Siluo Township  Erlun Township

Nantou County

Nantou City Jhushan Township Puli Township  Sinyi Township
Shueili Township Lugu Township Jhongliao Township Renai
township  Jiji Township

Chiayi County

Dalin Township Meishan Township Singang Township Puzih
City Yijhu Township Jhongpu Township Dongshih Township
Shueishang Township Alishan Township Budai Township Lucao
Township  Jhuci Township

Tainan County

Guantian Township Dongshan Township Houbi Township  Yujing
Township Sinying City Baihe Township Beimen Township
Yongkang City Gueiren Township Rende Township Madou
Township  Sinshih Township Liouying Township Jiali Township
Sinhua Township

Kaohsiung County

Meinong Township Liouguei Township Daliao Township Ciaotou
Township Gangshan Township Zihguan Township Jiading
Township Neimen Township Lujhu Township Shanlin Township

Cishan Township Yanchau Township
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Pingtung County

Jiouru Township Kanding Township Changjhih Township
Chaojhou Township Neipu Township Donggang Township
Yanpu Township Pingtung City Laiyi Township Ligang

w Township Gaushu Township

Yilan County

Township

Hualien County

Township Sandimen Township Majia Township Wanluan
Liouciou Township

Yilan City Toucheng Township Luodong Township Su-ao
Township Yuanshan Township Jhuangwei Township Sansing
Township Dongshan Township Waujie Township  Jiaosi

Fongbin Township Yuli Township Shoufong Township  Sioulin

Township  Sincheng Township
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Taitung County
Taitung City Beinan Township Jinfong Township Donghe

Township Lanyu Township Daren Township Taimali Township
Yanping Township

Penghu County

Wang-an Township  Cimei Township
Lienchiang County

Nangan Township

Kinmen County

Jincheng Township Jinning Township Lieyu Township Jinhu
Township

-
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(2002-2008 )

% of sustainable campus in individual city/county
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% of sustainable campus in respective level of schools

(2002-2008 )

2002-2008
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O Junior high school
O Elementary school
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% of sustainable campus in respective level of schools
by city/county (2002-2008 )
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1
Wulai Township _ Pinglin Township _Rueifang Township  Bali
. Township” Gongliao Township' Wugu Township _ Pingsi *
aipei ownship_ Sindian City _ Sinjhuang City - Shenkeng Townshi
Jhongjheng District - Datong Colinty | Shhammgrownship “Shnin iy Bikncido Oy " Sindge P 21 29| 7241%
District  Jhongshan District Township, Danshuei Township  Jhonghe City - Luhou City
1 Yonghe City  Sansia Township Tucheng City Sanchong City
et Taipei Cit Songshan District  Da-an District 10 12 83.33%
1z PECIY | wanhua District - Shihlin District g Taoyuan | Simwu Township  Taoyuan City Jhongli City Longtan
= Neihu District  Beitou District o™ | Township  Yangmei Township  Gueishan Township ~ Pingjhen 8 13| 6154%
2 Wunshan District City Dasi Township
g P Hsinchu | Jhubei City Sinfong Township ~ Sinpu Township Guansi
= Kaohsiung | Cianjin District ~ Lingya District ESUsh | Tamnann Wofond Townehis - Sine P 5 13| 38.46%
ol City Cianjhen District - Nanzih District 6 i 54.55% Miaoli Nanjhuang Township Miaoli City Jhunan Township Houlon
1 Siaogang District _Zuoying District Uity | Nownship? Dahu Township ' Sudan Township Totfen Townerip 7 18| 38.89%
Keelung | Jhongshan District Nuannuan 3 , 42.86% Taichung | Shalu Township Waurih Township Dali City Wufong
s City District _ Cidu District ) Coumyg Township Taiping City Houli Township ~ Dajia Township 8 21| 38.10%
Hainchy Dadu Township
Hsinchu City 1 1 100.00%
City Shengang Township Dacun Township Fangyuan Township
Beidou Township  Pitou Township Dacheng Township
Central District  East Central Changhu
Taichung | District ~ South District North B . a7.50% aCougmy Changhua City Fenyuan Township Yuanlin Township Puyan 13 26| 50.00%
City Distict  BeitunDistict  Situn 50% Township Pusin Township Shetou Township ~ Sioushuei
District  Nantun District Township
Yunlin Douliou City _ Dounan Township ~ Cihtong Township Dapi
Chiayi City | Chiayi City 1 1 100.00% Loinly | Fowmehis™ sive Towmamp = EHus Towiship o Dap 6 20| 30.00%
Nantou City Jhushan Township Puli Township Sit
West Central District _East District Nantou Townshlp'yshuelllTownshlp Pugts Townenp Ihongiao 9 13| 69.23%
Tainan City | South District ~ North District ~ Anping 6 6 100.00% Y | Township Renai township' Jiff Township
District  Annan District Dalin Township Meishan Township Singang Township  Puzih
Chiayi | City Yijhu Township Jhongpu Township Dongshih 12 18| 66.67%
County Township  Shueishang Township Alishan Township Budai 0%
Township Lucao Township Jhuci Township
7 " " " " "
Distribution of schools and items for sustainable
; ‘,fr, ; renovation in the campus 2003
£ Guantian Township  Dongshan Township Houbi Township
ﬂ Tainan Yuhng Fownehip, Sinying City Baihe Townebip o Bejmen 16 31 5161% Renovation | Material | Infiltrative | Rainand | Artificial Clean Energy | Water- | Topsoil
...-lr; County Township  Madby Tewnship. Sinsnin Townehip Liowing item reuse/ surfacing | grey water | wetland: natural | energy saving |saving | improvem
{ Township  Jiali Township - Sinhua Township recycles reuse water generation/ | design | devices | ent
- MelnongTTownshlp Liouguei Township Daliao Township purification sustainable
. Kaohsiung | Giaglou Township' Gangshan Tounship 2ihquan Township 12 27 4444% system reuse
1 County Jiading Township Nemen Township_ Lujiu Township  Shanin -
= Township  Cishan Township  Yanchau Township %ofK12sch | 2.3% 13.2% | 12.4% 23% 23% 3.9% | 08% 5.4%
o in Nor
=] Jioury Township Kanding Township ~ Changjhih Township
= pingtung | Ghaoihou Township © Neipu Townsfip Dong%angTownshlp
|~ Colinty Yanpu Township ng;ungcw Latyi Township " Li ang 15 33 4545% % of K12sch | 2.9% 8.7% 10.1% 2.9% 2.9% 4.3% 0.0% 4.3%
g Township  Sandimen Township ~ Majia Townshi) anltian c
o Township Gaushu Township ' Liouciou Towns in Cent
Q i ouchong T Luodons Townshin. S % of high 11.1% 11.1% | 0.0% 0.0% 0.0% 0.0% | 0.0% 0.0%
flan City  Toucheng Towns odong Township_Su-ao
g vilan Town&%r Tousheng Township. Lpodond Topmehiny 10 12 8333% schin Cent
5 County Sansin ow“shlp Dongshan Township' Wujie Township 0
=) Tiost Township 4.8% 131% | 10.7% 7.1% 7.1% 71% | 12% 12%
Hualien Fongbin Township  Yuli Township Shoufong Township "
County Sioulin Township _Sincheng Township 5 13 3846% 22.2% 333% | 111% 0.0% 0.0% 00% |111% | 0.0%
Taitung Cif Beinan Township Jinfong Township Donghe
Laing Touinship Lanst Township. Daien Tounship: Taiman 8 16 50.00% 4.2% 8.3% 4.2% 0.0% 4.2% 0.0% |83% 4.2%
y Township  Yanping Township
Kinmen Jincheng Township Jinning Township Lieyu Township Jinhu
Sounty Townens P 9 P Lew P 4 6  6667% :/Z ﬁ'o 5]152 3.3% 11.8% 10.8% 16% 3.9% 46% | 13% 3.9%
Pengh
Eouaty Wang-an Township  Cimei Township 2 6 3333% % of High 16.7% 22.2% 5.6% 0.0% 0.0% 00% | 5.6% 0.0%
N schools
SR | Nangan Townsh 1 4 2500%
County angan Township Average 3.6% 11.1% | 9.4% 14% 3.3% 39% | 14% 3.3%
Total 162 319 51% -
Distribution of schools and items for sustainable Distribution of funded items(No. of schools/ NT
renovation in the campus 2003 dollars) (2003) Education-
Renovation | Non- Multi- Education Fallen Teaching | Animals Using Indoor bl Rain and Multi-layer || oriented eco-|| Fallen leaves and
item obtrusive | layer oriented leavesand | garden | co- organic/ | environment Permeable grey water || sensitive ponds left-over food
barriers | sensitive | (andscaped) | left-over habitation | natural/ | improvement surfacing " .
planting | ecoponds 00! in recyclable reuse planting composting
composting symbiosis | building -
materials % 18,000,000 | I — )/ 45
1 —
% ofKi2sch |3.9% 101% | 14.0% 8.5% 109% | 16% 16% 0.8% g 16000000 NT dollars N ©
in Nor o) —o— (NO. of schools) NV -
%ofKi2sch |10.1% 13.0% | 14.5% 13.0% 13.0% 43% 0.0% 0.0% 2 14,000,000 \t / ‘Teachlng garden|
in Cent o ﬁ\ X /
5
]
% of high 11.1% 11.1% | 0.0% 11.1% 11.1% 0.0% 0.0% 0.0% 0l 12,000,000 1 1 30
sch in Cent o I !
3 10,000,000 Y %
1.2% 60% | 10.7% 14.3% 131% | 0.0% 1.2% 0.0% I I I/ \
8,000,000 \ 1 ) 2
0.0% 0.0% 0.0% 22.2% 0.0% 0.0% 0.0% 0.0% II \\ / \ / \
6,000,000 ‘ \ 15
4.2% 16.7% | 16.7% 8.3% 8.3% 0.0% 0.0% 0.0% I \ )K s \\
4,000,000 { R\ 7 \ 10
% of K12 4.6% 10.1% | 13.4% 11.1% 11.8% 16% 1.0% 0.3% 20000 8
schools
% of High 5.6% 5.6% 0.0% 16.7% 5.6% 0.0% 0.0% 0.0%
schools
Average 4.2% 8.9% 11.4% 10.3% 10.3% 1.4% 0.8% 0.3%




snduwieD ajgeureIsns

What have we accomplished?

... Ecology(2003)

The percentage of green-covering area increased from
==|= an average of 23.4

to 35.8 for those participating

Resource application (2003)

22.6  of the schools funded
have successfully integrated
compost from foliages and

kitchen waste into the use of
their organic farm .

10.6  schools have
incorporated the use of

drained and recycled water in
their daily functions .

Renewable energy (2003)

33.2 of the funded projects have demonstrated
their opportunities in utilizing “renewable energy”
for actual use and teaching purposes.

(,nange of educational environment
(2003)

More than 80% of the funded
projects have successfully creating
a more versatile teaching
environment through the Program,
and the meaningful process and
outputs have been shared among
the schools and the neighboring
communities.

Community
participation




Community participation

~"1 Wun-Shan elementary school
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Concurrent development of
teaching modules and
curriculum reform

Development of teaching modules:

Teaching plan designed to be integrated with the

Dissemination of the core 20%
values

Archive of the learning records |20%

"'Jf’; Engineering activity coupled with Curriculum desig "'Jf’; execution of Sustainable Campus renovation
,; B ,; B
Q;Jlr; Q-Jlr; Teaching plan contents
=iy =iy Teachers involved
-n‘_; -n‘_;
= = Renovation subjects
5 15 funded
=3 =3
s s
o r o Teaching theme
5 5
Areato be integrated
Teaching contents
Learning stage
Intended duration and
time for the material
Resources application
Other unique strength
'*'Jf;ﬁ : '*'Jf;ﬁ ~ Effectiveness Assessment
St St
i lr:' [ -*'l;;
=iy =iy
) - , ( ) - Subjects Percentage
§ § Teaching contents design 20%
P P
= = Number of hours and students |15%
3 ( ) 2 participated
El El

Self-reflection by the teachers |10%

Learning effectiveness of the 15%
students

10



2.

.:f‘-,f;‘:.

ZIJIL, :
"’TF"

BN

Analysis of Teaching Modules for
Sustainable Campus

Learning Fields

Analysis of Teaching Modules by

.,,J‘.,r;f ,
zﬁ ?-J Themes

50 —
100 o r
— 30 Edol
80 Integratipn Heﬁan N . - gy Energ)
Physics 20 Viaterial
NO. of 60 ool Language . + 10 Water
ociology Tydle 4%
modules 49 = OD‘ . Py ‘ . . n
20 ﬂ Mﬁ D—H» Constructed Hydraulics  goi000 Eco-pond Campus ~ Plantation
0 : : . . e . . . Wet Land Space
Life Nature
Science
* a 1 1 * “ . .
it Analysis of Teaching Modules by iE Analysis of Teaching Modules by
007 Strategy 007 Learning S
ﬂ“’lﬁ ﬂ“’lﬁ earning Stages
=T =T
B i S0
NO. of modules for each stage
80
60 40
0 regedrch 0
Art
2 Implementation iz 2
Plantations Creation
G
, Lo 0 O I i 10—
Outdoor pHandcraft Media guide Animal  Epyiron- 1
Learning application Raises Experience 0
K1-2 K3-2 K5-6 K7-9
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Continuing evolvement of
“sustainable campus”
programme

Integrated Program (Group)
Project

(hand-to-hand with “Lotus”,
glamour and beauty sustained)

Sight of Wind and Water
-- Nei-Jiao Grade School

Home of Lotus
o “.  Artistic Zone for Lotus

Sustainable

Renewable
Energy  :

i Release of Campus
+ Space Core

Backyard of the
Community
== Da-Ju Grade School

Water resource
“-.../ management

Feast of Water and Green

School in Downtow
-- Bai-He Grade School
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(hand-to-hand with “Lotus”,
glamour and beauty sustained)

s =3

=
)
=1
5
O
&
=
=
5

Unique characteristics

(Platform to merge and integrate expertise
of environmental sciences/ engineering
and environmental education)

Learning in the environment by doing
Increased exposure to the nature
Resource sharing
Participation by the community

Study and grow in the nature

Xin-Xing elementary school

Visit to neighboring campuses
I S

*[j :

)
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+.» Participation by the community ..+ Interaction between schools and communities
e e Y [ ! Xin-Xing elementary school )

el o

Timber Bugs

website
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Press conference on the ”"commercial products”
from sustainable campus (2005-03-11)




Jg_) Continuing evolvement of
-~k the project

* University level
* Summer program
» Eco-tour
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Pilot program for
“sustainable campus”
program in the
Universities

Pilot program for
“sustainable
campus” program
in the Universities

o

| “h{

LB

A

e

National Taiwan
University
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Bl Pilot program for “sustainable campus”
: ;_J program in the Universities

o ) -
“% Tainan National University
of the Arts
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Tainan National University of the Arts

Green Building

% .w  Pilot program for
‘Eff;g_) “sustainable
e campus".

"';{ program in the
= Universities

i

National University
of Kaohsiung
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14



[ Pilot program for “sustainable campus”
e 5‘_} program in the Universities
DO ).
-.{ National Ping Tung University of Science &

Technology

Pilot program for
“sustainable campus”
program in the
Universities

National Taiwan Normal
University

Roof-top farmland

el Pilot program for

J1*} “sustainable

_'~. campus” program
=% in the Universities

T

National Taiwan
Normal University

Summer scholarship
program
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