
Proceedings of
The First lnternational Conference on Sustainable Built Environment
(1-ICSBE), Jogjakarta, lndonesia, May 27 -29, 2010

Enhancing Disaster Prevention
and Mitigation

Editors:

Chief

Member

Published by

FACULTY OF CIVIL ENGINEERING AND PLANNING, ISLAMIC UNIVERSITY OF INDONESIA
Jogjakarta, lndonesia

: M. Teguh, S. Tanaka, H. Gokqekug

Faculty of Civil Engineering and Planning, lslamic University of lndonesia
Faculty of Environmental Earth Science, Hokkaido University, Japan
Faculty of Engineering, Near East University, Turkey

: F. Nugraheni, H. A. Bale, A. Juliani

Faculty of Civil Engineering and Planning, lslamic University of lndonesia



\

Enhancing Disaster prevention and Mitigation - M. Teguh, s. Tanaka
@ tCSBE2010 lUtt), tndonteiia

Table of Contents

Preface

Acknowledgements
ICSBE lnternational Scientific Committee
ICSBE Committee

Keynote papers

&,H Gokgekuget a/ 1eds.)
I S B N 97 B_979_961 22_g_B

IX

xi
xiii

XV

An Application of Multi-Agent simulation for Evacuation in Earthquake DisasterSeiichi Kagaya

Seismic Risk Asr
(case Study r,,'.T:T;LTf 

Existins Buildins in Northern cyprus

Munther Mohd

The lndonesian Nationar pran of Disaster Manageme nt,2o1o _ 2014Sanuidi

i';::';|::# 
sonshua River with Nitrobenzene by Accident and rhe countermeasures

,t-,ilH:tEliilr;,iri."Jnd 
Acceleration and Buirdins Damase under the 27*May 2006

Widodo, Wijaya and Sunarto

Sustainable Concrete for Future Sustainable Construction
M.F.M. Zain

Bu ildings and Constructions
A Review on rndonesian Traditionar rimber House sustainabirityAli Awaludin, Toshiro Hayashikawa Takuro Hirai

optimization of runed Mass Dampers using Rear coded Genetic Argorithms forBuildings Subject to Earthquakes
Yoyong Ar-fiadi

Dynamic Loading on Highway Bridge
Mocha m m ad Sig it Darmosud i harjo

3ffiglEfrr:xl',"J;:,..'r'ffi1"','li'[ffJ;fr: 
fi;H:X:,. ", 

Reducins Vurnerabirity or
Dewi Yustiarini, Krishna S. pribadi Dyah Kusumastuti

::",,tJ,:f'* 
coilapse of Mu[v storey Reinforced concrete Buirdings due to A Vehicurar

Elvira

11

47tl

25

31

41

53

59

69

77

B3



Bhisama Radius Surrounding the Temples as Regulator of Balinese Urban Space 587

Ayu Putu Utari Parthami Lesta

Social Capital Configuration of Mass Disaster in Jogjakarta. Case Study Baitul Maal

Desa, Dompet Dhuafa Republika Recovery Program 597

Dewi Cahyani Puspitasari

Disaster Preparedness in the Form of Model Emergency School Learning with Fun

Learning Approach Using Recycling Household Waste Learning Media 607

Dadan Rosana, Suyoso, and Juli Astono

lnvolving Communities in Disseminating Education on Sustainable Settlements 615
Lucia Asdra Rudwiarti

Sustainable Livelihood Community Development as the Respond of the Earthquake
Disaster 623
Dradjat Suhardjo, Fitri Nugraheni

Farmer's Knowledge on Soil Erosion and Conservation
Taryono, Suci Handayani, AriniWayu Utami, and Supriyanta

Author lndex

629

637



DISASTER PREPAREDNESS IN THE FORM OF MODEL EMERGENCY SCHOOL LEARNINGWITH FUN LEARNING APPROACH USING_RE;YCLING HOUSEHOLD
WASTE LEARNING MEDIA

Dadan Rosanal), Suyoso,), and Juli Astono2)
1 ) yogyakafta State lJ niversity

e_ m a il. d a n sn oe ra@tel ko m. net

ABSTRACT

Almost all regions in lndon,esia' according to the geographicar condltlong,..are incruding areas prone to naturardisasters' so that it's hardly 
'"quiiial'iii'asterlpreiur"ii"r""on,e 9f t.he cons"qu6n"es is patpabre in thefietd of education whe.re srudenls n,,i aiiiiuw.o"u; i,iil"iiisicnobgicaty and physicatty with the destruc_tion of learning facitities' roi tii" i'irr"it it cteemed atsotiteii necessary to prepare a moder of disasterpreparedness in the rorm or eme'o"nii 

""io21a;;ii;gi;;i:;;ilrrizes to the appioach or run tearning in aneffort to rehabilitate the psycholog-icat ior;ition of studients nefre'mnering the emergency cond,ions in whichmanv tearnins toots a" d'm"gia iii"" in" ,"ii- iia" 
"r'iiro," uia *iti;*"itJ are speciary impte_mented for handlino education 

' po"i-aisu"ter areas. n"rirr"{iehod used,s n"""rrH ancr Deveropment(R & D) bv usins tie tour-o uia;;"i;;;;; D,esisn, o"iir.irJrt, and Disseminate). rhe resutts or the re_
search are'(1) a learning tool have ieen alvebpia ti.rgiiZ,J",,,1.,sDN tes/ wojo'(tsunamidisaster, Ban_tut) and sDN Panouk'e17 114oui M;;;; ;;r,"te,, stemani, rrl 

"irav 
modute tu"u'i)'iun tearnins is yietdedbv using the media or ptastic una i"t{lii"te, (3) the ;;;";;"";i ,entat stamina and motivation of the stu_fflli !i,:i!{;;::,::),;Z::j,*l::^ij;i"1,i,,, ,,"i",iiJnllt"a ai","t", ,i"i i, i"i"n"" subjects in pr _

Keywords: disaster preparedness, fun learning, emergency school.

INTRODUCTION

,, Almost all regions in lndonesia, according tothe geographical conditions, are includingareas prone to natural disasters, so that it,shardly required disaster pr"p"r"Jr"r-r. One ofthe consequences is patpabte-, il; field ofeducation where students frave Oiflif-utty both
l1l:ly ?1d physicaily psycrrorosLarry de_srroyed and damaged by learninj taiitities.Disasters are also31te, .rrirg ,"piotongeoeffect for chitdren. Education iril.ir.Ltrre de-struction caused by the Oisastei' ,'rtu tf.,"children lose the opportunity to participate ineducational activities. Edutational activities
lT !",9.in emergency schoots. tn many dis_aster incidents, this.conOition tasteJ foi a tongtime. This situation is clearly t";;;;r;;bte forthem who have to tearn with 

-trmiiJiJacirities

and uttimatety teaching and t;;r;;;'pro.uss
cannot take place optimally. s r

. Legal framework to adiress this case hasbeen mandated in the 1945 Conriiirtioi'article

31 paragraph one which states that every citi_
ign..hr: equal opportunity to obtain eOucation.Similarly the Law on Naiionaf fJr.rt,on Syr_tem Law No. 20 of 2003of tfre efevlnlh sectionof article 32 that states about tf," gor"rn_
ment's obligation to conduct speciatLOucation
for those who have difficulty i, i;;;;

For this reason it is deemeO-"Urof"rtufy n"_cessary to prepare a model of disaster prepa_redness in the form or er"ig;i schootlearning that emphasrzes to the approach offun 
.tearning in an effo-rt to i"r.,ro]ritll5'in" pry_

ch ol og ica I cond ition of students.- Rem-em Oeri n g

Il:-^:-Tu.ir:n., conditions in *r.,i.r, manyrearntng tools are damaged hence the mediamade of plastic and metil waste are sipeciallyimplemented for handring eJrtatrn ln por,_disaster areas. Besides ir-.rrt ihb i"rearcrr isalso introducing to the studenti aOoii"tne ex_isting knowtedle about oisasili"JJ'"rpnr_
sized by the United Nations 'tntlrn-ationat
Strategy for Disaster ReOuction fUfri-iSonl in



the form of lnstitutionalizing lntegrated Dlsas-
ter Risk Management at School.

The study involved several experts and
practitioners who have been involved in the
development of disaster-prone school educa-
tion either in college involving science experts
(Suyoso, M.Sc. and July Astono, M. Si) as well
as educational evaluation experts (Dadan Ro-
sana, M.Sc.), or experienced enough teachers
in learning science in elementary schools from
SDN Wojo Banguntapan Bantul and SDN
Pangukrejo Cangkringan Sleman. ln relation
with that, hence this research activity located
in the Science Laboratory of FMIPA UNY, SDN
Wojo Banguntapan Bantul and SDN Pangu-
krejo Cangkringan Sleman Jogjakarta.

Later in the second year it will be held a li-
mited dissemination involving teachers and
students around the disaster-prone eight
schools in Jogjakarta. Thus it is clear that the
subject of this research are the students and
teachers from several schools located in areas
where the tectonic earthquake In Bantul Dis-
trict, and Mount Merapi volcanic disasters in

the district Cangkringan of Sleman regency in

the province of Jogjakarta Special Region.
ln the first year the number of students in-

volved as a part of limited restricted dissemi-
natlon stage only about 32 people since the
number of students in two most vulnerable
schools selected is limited in number. The
study also refers to empirical validity by some
good teachers who are in one group with the
selected schools as a place of trial; those are
the district Cangkringan and district Bangunta-
pan. Therefore, beside the students who at-
tend school in disaster-prone area also in-
volved four teachers who taught science at
those two schools.

The first year of research results has been
able to develop a learning tool as follows: (1)
Practicum device special for recycling, (2)
Learning Plan, (3) Student Activity Sheet (LKS)
and (4) lnstrument Evaluation.

improve mental resilience and motivation to
study further after the disaster that comes with
the realization of the flrsf research objective
that is; to develop learning about early detec-
tion and disaster risk integrated in science sub-
jects in elementary schools disaster areas. ln
accordance with the original study design has
been obtained, the results of this study are di-
vided into three main sections:

1. The result in the form of real product
a. Media learning utilizing waste materials

or waste plastics and metals that can
be easlly obtained in the post-disaster
areas

b. Fun learning based learning module
using the media of plastic and metal
waste

c. Observation sheet of limited activity
dissemination

d. Observation sheet of teacher training
activities

e. Student Activity Sheet associated with
the media developed

f. Profile of students' skills in using the
media

g Assessment of the learning process
h. Product Assessment, student learning

outcomes (cognitive tests and portfolio)
i. Articles and Proceeding/Journal of

Sciences in the submission stage of the
manuscript to the editor of Education
Journal Research lnstitute of Yogya-
karta State University

2. The results in the form of recording process
of the activities

a. lnstrumentsAnalysis
b. tVeed assess/xenf (analysis of the

needs of disaster-prone school stu-
dents)

c. Performanceassessmenl(perfor-
mance of disaster-prone-school-
students of science teachers)

d. Observation sheet and questionnaire of
The Learning device has been tested on stu- attitude

dents at SDN Wojo and SDN Pangukrejo. This e. Cognitive test
is in accordance with the specific purpose of f. Portfolio
the research relating to the objectives of the g Learning assessment tool
third and fifth thal is; developing learning media h. Recording Phoios
by using waste materials or waste plastics and i. Videotape
metals that be easily obtained in the post- - T, ^ -^_
disaster areas, and producing fun ;u"riir'g 3 The results in the form of Partnership

based module using the media learning from This first year of activities carried out coop-
plastic and metal waste. Thus, this design can eration with SDN Wojo Bantul and SDN Pan-
be applied in accordance with the second goal gukrejo Sleman in teacher training activities for
that is, developing teaching and learning strat- a group of work and one trial learning tool and
egies with fun learning approach, in an effort to the evaluatton instruments at those two



schools. This cooperation is conducted within
the framework of limited testing, consulting of
learning implementation and media develop-
ment. Besides that, it has explored the possi-
bility of cooperation with several schools that
are also located in disaster-prone areas of tec-
tonic earthquake and Mount Merapi in Jogja-
karta Special Region.

RESEARCH FINDINGS

This research uses several methods in the
framework of research and development (R &
D) those are; descriptive, evaluative, and ex-
perimental. Descriptive research methods
used in early studies were to collect data on
existing conditions. Evaluative research me-
thod is used to evaluate the testing process of

product development. And experimental re-
search method uses to test the efficacy of the
product produced. While the model testing
phase was conducled collaboration action re-
search strategies involving teachers directly in

primary schools and disaster-prone students in

the bottom of school concerned.
Moved from the consideration of approach-

ing systems that the development of practlcal
tools for students at the school vulnerable to
disasters will not be quit of management and
organizational context of learning, hence the
spiral model is selected as referenced by Cen-
namo and Kalk (2005). ln this spiral model
there are 5 (five) development phases, those
are: (1) definition (define), (2) design (design),
(3) show (demonstrate), (4) development (de-
velop), and (5) presentation (deliver).

Design

Demonstrate

Develop 
W

Deliver

Figure 1 Five phase spiral model of teaching design
Source. Cennamo and Kalk (2005)

A research in the first year begins with a
need analysis in the schools potentially af-
fected both by the volcanic Mount Merapi dis-
aster and tectonic earthquake. Analysis is done
to determine the basic needs related to the
continuity of teaching and learning process af-
ter disasters. Simply research stage that has
been successfully conducted in the first year of
this study can be viewed on the diagram below.
Learning tool development activities which
adopt the development model of Kemp et al.
(1994) has successfully developed the neces-
sary learning tool in science teaching and
learning process for students of disaster vic-
tims in the secondary school level. The learning
device that successfully developed are: (1)

Practicum device special for recycling, (2)
Learning Plan, (3) Student Activity Sheet (LKS)
and (4) Instrument Evaluation. Learning device
has been tested on students at SDN Wojo and
SDN Pangukrejo.

Conducting research of the application of
learning tools in science courses held on the
two partner schools SDN Wojo and SDN Pan-
gukrejo, which the teachers followed the train-
ing. These implementation activities have been
held from 'l8th July 2006 to 20th September
2008 with duration of 2 sessions per week.
Each time meeting or forwarding of RP, it ob-
served: (1) the ability of teachers to manage
teaching and learning activities with teachers'
competency evaluation instruments, (2) teacher



and student activity in learning, (3) Profile of
student abilities, and (4) performance and atti-
tudes of the students during the teaching and

learning activities with the
strument. Observations of
presented in Figure 2 below.

corresponding in-
each activity are

THE EXECUTION OF NEED
Analvsis

lnternal lssue Study of
Science

Execution of Science Practi-
cum

Resource Available for Ap-
plied

Learning Of Partnership with
SDN Wojo and SDN
Pangkurejo

Aqreement
Compilation of LKS
Compilation of specific prac-

ticum appliance
Consultation and Validation

of Media and Research
lnstrument

THE MAKING OF
SCIENCE EQUIP.

MENT

Validation

Consultation

Technical Evaluation

REQUIREIVENT

ANALYSIS

SURVEY IN-

TERVIEW

THE LIMITED TESTING

. Limltation of LKS

. Amenity of Practicum Appliance
Usage

- Validity of Content
* Validity of Construct

A
L
U

A
T
I

o
N

Figure 2 The step diagram execution of research

1. Teachers Ability in Managing Learning

Partner teacher's ability in managing coop-
erative learning focuses on the ability of activi-
ties: Learning Preparation, lntroduction, core
activities, Closing, Time Management, and the
ability of teachers to control classroom atmos-
phere.

2. Teacher and Student Activities in
Education

Teacher and student activities during teach-
ing and learning activities are expressed in per-
centage of teacher and student activities oc-
curred during the learning process. Percentage
of teachers' activities ranged from 7 5o/o to
35.8%. Activity of the most dominant teachers
are explaining teaching materials, that is 35.sok
and seek additional examples 21.5 % whereas
the least activity a teacher is providing feed-
back 8% and stimulating to considering the
concept 8.5%. While the students' activities are
dominated by listening / paying attention to the
teacher's explanation or other students 32.1%
and the least was asking questions 11.4% and
writing down important things lhal12.4o/o.

3. Evaluation Response Against Students
Learning

Based on data from the response of students'
attitudes towards learning using the learning
tool created specifically for disaster emergency
handling, it is clear that there is a positive im-
provement of student attitudes. This is of
course a very significant capital to develop fur-
ther learning, because the attitude that one of
them associated with the motivation to be criti-
cal success factors of the program.

4. lmplementation Evaluation Discussion of
Student

The students' discussion activity getting bet-
ter, this leads to higher activity. This can be
seen from the increasing percentage of the ac-
tivity on next meeting which 1, 2 and 3 values
decreased, and the value of 4 and 5 increased.

5. Cognitive Test

This test is used to see students' cognitively
level after learning activities were carried out,
besides that this test is important to see the
correlation between performance and cogni-



tive. This cognitive test consists of 4 formative
testing devices and 3 structured tasks based
on empirical testing it fit to be used. The aver-
age difficulty levels of tasks are medium,
which is only about 6 tasks with high difficulty
levels and three tasks with low difficulty levels.
The complete results of tests of cognitive in-
struments can be found in the appendix.

The test results of the product are used to
determine the student mastery level of subject
matter which is measured by assessing the
cognitive abilities in learning. Then the cogni-
tive ability will be reviewed individually that
called as the individual's exhaustiveness, and
viewed as a whole class of students attending
class from beginning to end that called as
classical exhaustiveness.

The average proportion of correct answers
to the first students' formative test 1 is 0.26,
and the average proportion of correct answers
after they learned using the devices made with
the next three formative tests (formative test 2,
3, and 4) is 0.72. Thus, the average proportion
of students' correct answers increased amount
0:46. The results of students' exhaustiveness
analysis prove that, 23 students or 88.64% of
the students have completed their study, of 26
students who follow the field practice of teach-
ing and learning activities and discussions.
Thus, classically the students have completed
their study, because the percentages of stu-
dents who have completed their studies ex-
ceed the standards set forth in exhaustiveness
syllabi. According to the science syllabi, the
class is complete if 85% of the students have
completed their study, or 85% of the students
had p 3 0.65

There is increasing in cognitively levels be-
tween before and after treatment that can be
viewed with different test, t test. This indicates
that the treatment provided significant enough
to increase the level of student cognitively.

6. Correlation between Performance and
Cognitively

It can be shown an interesting thing about
the correlation between performance and cog-
nitively in this research. By using the Bivariat
Kuder-Richardson correlation using the SPSS
program, it showed that there is a strong corre-
lation between performance and cognitively.

One important thing that needs to be ana-
lyzed for this study is the correlation coefficient
between the variables of cognitive tests, and
performance assessment in the form of teach-
er observation sheet. Testing with the bivariate

correlation showed that with a significance
Ievel of 0.01 obtained:
a. Descriptive Statistic Correlation

Pearson Correlation between performance
and cognitive value 0.791

b. Nonparametric Statistical Correlation
Kendal's Correlation between performance
and cognitive value 0.668

c. Spearman's Correlation between perfor-
mance and cognitive value 0.807

From the data above, it is clear that the cor-
relation coefficient between performance and
cognitive value was above 0.500. Thus there is
a strong correlation between the three va-
riables; it means that the students who have
high performance values tend to better cogni-
tive value.

CONCLUSIONS

The first year of research results has been
able to develop a learning tool as follows: (1)
Practicum device special for recycling, (2)
Learning Plan, (3) Student Activity Sheet
(LKS) and (a) lnstrument Evaluation. Those
learnlng device has been tested on students at
SDN Wojo and SDN Pangukrejo. This is in ac-
cordance with the specific aim of the research
relating to the third and fifth objeclives, devel-
oping learning media by using waste materials
or waste plastics and metals that be easily ob-
tained in the post-disaster areas, and produc-
ing fun learning based module using the media
learning from plastic and metal waste. Thus,
this design can be applied in accordance with
the second goal that is, developing teaching
and learning strategies with fun learning ap-
proach, in an effort to improve mental resi-
lience and motivation to study further after the
disaster that comes with the realization of the
firsf research objective that is; to develop
learning about early detection and disaster risk
integrated in science subjects in elementary
schools disaster areas. Then, to be realized in
second year of the research are:
(1) Developing process evaluation models
and science learning products for elementary
school students after the disaster, (2). lnte-
grated analysis involving many variables that
affect the success of learning both in the form
of the manifest variables and latent variables
using Structural Equation Modeling (SEM).
Therefore, this research is explanatory so that
it's carried out an analysis line for several
study variables. And in order to develop mod-
els of research methods, it used Research and



Developmenf (R & D) using the four-D Models
(Define, Design, Development, and Dissemi-
nate). While the statistical analysis to see
whether the relationship between variables
that is measurable and that latent in this study
used structural equation models with line anal-
ysis and confirmatory analysis, using structural
equation modeling.

Some of the results achieved in the first
year of this study are:
1. The learning device has been successfully

developed and supported the quality
processes and the quality of science
teaching and learning process

2. Teachers are able to do all aspects of
learning syntax as it has been designed
together with the research team

3. Teacher activity is dominated by KBM
manage activities in accordance with the
study design, encourage or train the stu-
dents to active independence

4. Students Activities are dominated by using
the learning activities, practice field, and
relevant discussion, and practice activities
to do active independence. Active inde-
pendent practice activity increases with the
high percentage of teachers' activities in

these skills to train students
5. The dominant active independence done

by students is a skill to observe and share
tasks in groups to complete group assign-
ments.

6. ln general, students expressed pleasure
and new to learning tools and learning
models that have been developed by re-
searchers, so students interested to attend
the next science learning as they have fol-
lowed

7. Science teachers think that teaching media
researchers that has been developed quite
helpful and very useful in teaching and
learning science

B. Teaching and learning processes that ap-
ply learning tool made specifically for post
disaster situation can increase the propor-
tion of students' correct answers. For for-
mative tests is amount 0:46 and the
processes increased by 0.78. However, it
still took quite a long time to gain the ma-
ture achievement of that goal because the
main concept that is fun learning can be
achieved through continuous development
and improved next year.

SUGGESTIONS

Based on the above conclusions, there are
still several weaknesses found in this re-
search. Therefore it needs a reflection as the
feedback of research action plan next year.
Variations of learning media that have suc-
cessfully created are still not able to fulfill
schools need yet, because there are so many
science concepts that require tools or instru-
ments for demonstration experiments. Howev-
er, the limited funds and time led researchers
in the first year to be more focused on the
tools that easier to make.

It needs the involvement of the Education
Department at the district / city in coaching and
the Ministry of National Education, who really
desperately need development in such this re-
search. Publication of the tools available and
socialization planned by researchers' team in

subsequent years are expected could be more
intensive.
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