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ABSTRACT 

Indonesia is an archipelagic country prone to natural disasters, especially tsunami as the one that 
hit the Aceh Province in 2004 - which caused over 80,000 deaths and 125.000 injuries including 
elementary school children. A school preparedness survey in Indonesia indicated that among 
school-age children aged 7-12 years, their knowledge and preparedness in disaster emergencies 
was low. Consequently, dealing with disaster management, the government of Indonesia became 
responsible in determining the best strategies in building up preparedness. Given the existing 
problems, the present study aimed at developing and evaluating the effectiveness of the Game 
Model of Knowledge and Physical Fitness among Elementary School Children  in Tsunami 
Disaster Anticipation for six tsunami-affected schools in Banten and W. Sumatra Provinces. The 
intervention study applied qualitative and quantitative approaches to develop and evaluate the 
effectiveness of the game model. Qualitative data was obtained from observations, interviews and 
secondary data documentation. The quantitative data obtained from the sample of 240 students 
was analyzed in accordance with the study objective. SPSS trial version 17 was used for the 
analysis. The results of paired and independent t-test on knowledge and fitness of the students 
showed that the model was effective. The effectiveness of the model in terms of improved scores 
was better among the intervention group than the control (p < 0.05), even though significant  

Vol. 38, No. 3, page  179 (2019)  

mailto:widiastuti@unj.ac.id
mailto:bspoerwanto2006@gmail.com
mailto:hernawan@unj.ac.id
mailto:Bahtiarfirdiansyah_por17s2@mahasiswa.unj.ac.id%2520
mailto:esugiharto@binawan.ac.id


improvement was also observed among the control. In conclusion, the policy implication 
suggested that the model may be applied and disseminated in other tsunami vulnerable areas in 
other provinces of Indonesia. 

Keywords: Tsunami disaster management, effectiveness, game model, elementary school students. 

1. INTRODUCTION 

     Indonesia is an archipelagic country prone to natural disaster, especially tsunamis generated  by 
volcanic eruptions and earthquakes, resulting by collisions of three active tectonic plates which 
surround Indonesia. These are the Euro-Asian, the Indo-Australian, as well as the Philippine and 
the Pacific Ocean plates in the East,  north, and south. Therefore Indonesia has high vulnerability 
to natural disasters such as volcanic eruptions, earthquakes and tsunamis (Anam et al. 2018). Data 
from the 2015-2019 National Disaster Management Agency showed that Indonesia was hit several 
times by tsunamis from 1818 to 2014 (Renas, 2014). In 2004,  the Aceh province was hit by the 
biggest tsunami ever recorded, which resulted in over 80,000 deaths and 125.00 injuries, which 
including elementary school children. It was the fifth largest disaster in world history, after the 
1964 Alaskan earthquake and tsunami (Fitriawan, 2017). In accordance with the Indonesian Law 
Number 24 of 2007 concerning Disaster Management, the government is responsible for preparing 
the best strategies related to disaster relief efforts in the country. In building preparedness, 
knowledge and understanding of disaster phenomena in general, are very important for the formal 
education of students. Consequently, after the 2004 earthquake and tsunami, in order to reduce the 
risk of tsunami disasters in Indonesia the government formed a Tsunami Warning System under 
the name of  “Indonesian Tsunami Early Warning System” (Anam et al. 2018). It was obvious that 
tsunamis and natural disasters in general, have posed a social burden not only on the government 
but also on the communities. 

     The need to create a model that involves a learning process to enhance knowledge of tsunami 
disaster anticipation and of improving physical fitness of elementary school students has been 
supported by results of various studies. Research evidence from Malaysia showed that learning 
with new knowledge must include cultivating the value of a positive attitude, without leaving 
physical activity in order to stay fit, and able to continue the learning process (Horikawa and 
Shuto 2010). Results of research conducted by Stough and Sungyoon  (Stough and Sungyoon  
2018)  stressed the importance of safety practices facing global disasters in schools for children by 
providing knowledge of emergency natural disaster procedures and not accompanied by actual 
action. A study by Hidayati (2016) proves  that pusijump (Puzzle, Music and Magic) learning 
methods are effectively used in earthquake and tsunami disaster preparedness learning intended 
for mild mentally retarded students, While Burhany and Tendy (2016) found that discussing risk 
reduction in tsunami disasters is more suitable to be carried out by debriefing knowledge about 
anticipating the tsunami disaster. They stated that to reduce the number of fatalities due to natural 
disasters, one of the efforts is to provide knowledge in the form of information and of anticipated 
needed actions. 
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Students or school-age children are the most vulnerable population, and yet play an important role 
in disaster preparedness, both at home and school (Anam et al. 2018). Children must have  
knowledge about human behavior and the risks caused by natural disasters, especially tsunamis 
(Suppasri et al. 2016), (Seneviratne, Amaratunga and Pathirage 2010). However, only a small 
number of students understand the  preparedness that is needed for natural disasters, particularly of 
tsunamis   (Kongko and Hidayat 2014). Survey data on school preparedness in facing disasters in 
Indonesia is lacking. Of 55 school children between  7 to 12 years old, 20% recognized the 
existence of the natural disaster early warning system, 13.3% of them had the ability to know 
emergency preparedness plans and 10.6% had skills in natural disaster emergency alert simulation  
(Syarif and Irawan 2015). 

In addition, physical activity of children with appropriate training will benefit their cognitive 
abilities as well as their academic performance. Thus, participation of children in disaster 
simulation exercises not only involve cognitive intelligence, and are enhanced by their physical 
fitness. In brief,  skills in tsunami alert emergency simulations involve  cognitive knowledge, and 
physical fitness, both being prerequisites for success of  the simulation game. The physical fitness 
component consists of various activities such as running, jumping, crawling, jogging, squatting, 
push ups, sit ups, and other motor movements aimed at increasing physical fitness.    

The government provides students with the knowledge and skills through a formal educational 
syllabus, aimed at  improving cognitive abilities as well as skills in simulating emergency 
anticipation of a tsunami disaster. The school curriculum for physical education aimed at 
achieving  graduates with competence, i.e., the core competence (KIs) consisting of four 
competencies. KI-1 on faith and religion, KI-2 on character and personality, KI-3 on knowledge 
and KI-4 on skills. In accord with the 2013 Curriculum for Physical Education for Elementary 
School year 9, namely, KD 4.1 to 4.3, it was explained that students practiced a combination of 
locomotor and non-locomotor basic motion patterns based on the concept of motion in various 
simple forms of play (Kemendikbud 2013). Simple games in this case can be realized with a 
variety of fun activities without a coercive voluntary concept. The concept of the game is suitable 
for use in learning for elementary school age children (Singer 2015). All is required in the 
anticipated tsunami disaster activities.  

Up to now there was no research  in the development of tsunami disaster anticipation methods 
for primary school-aged children in tsunami-affected prone areas, as well as testing its 
effectiveness in improving cognitive abilities along with increasing physical fitness levels 
simultaneously. Therefore, the aim of the present study was to develop a tsunami disaster 
anticipation model for learning physical education and tested for its effectiveness in improving 
cognitive abilities and physical fitness among elementary school students in the tsunami prone 
areas. The outcome of this development study is a game model of tsunami disaster anticipation for 
elementary school children in the vulnerable areas of tsunami disaster.  
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2. METHODS 

     The development study uses qualitative and quantitative approaches.  The design for a model 
development adopted the ADDIE (Analysis, Design, Development, Implement and Evaluation) 
development step (Branch 2009) shown in Figure 1.  

 

Figure 1. Steps to develop a model (Branch, 2009) 

The study has been approved by the Ethical Committee of the Jakarta State University number 
081/RE-PORS2/EC/III/2019  dated 6 March  2019. On behalf of the students, informed consent 
was given by their teacher after they understood the explanation given by the researchers. The 
simple random sampling was applied to obtain a sample from a population of elementary school 
children in 6 tsunami-affected schools in Banten and West Sumatra Provinces. There were  240 
students randomly selected and consisted of 120 students assigned as the intervention group and 
120 students was assigned as the comparison group.  The intervention study design with two arms 
was implemented, in which the intervention group was compared with the control group. The 
intervention group received a developed model consisting of educational and learning module plus 
aerobic exercise, while the control group did not received development module but followed a 
conventional educational module given at the school. The aerobic exercise given was in aCcord 
with the 2013 Curriculum for physical education subjects in grade 3 elementary school, namely 
KD 4.1 to KD 4.3, whereas the knowledge-based educational and learning module was in addition 
to the existing standard module to achieve core competencies, namely KI-1 to KI-4. The KI-1 
covers faith and religion, KI-2 covers character and personality, KI-3 covers knowledge and KI-4 
covers skills.   

Prior to the intervention, a qualitative approach was implemented and aimed to develop a 
model of game anticipation of a tsunami disaster. During the development phase, having done the  
initial needs analysis, the design of a model was developed and validated by a national natural 
disaster management expert, two regional disaster management experts, one sports sociologist and 
one physical education expert and sports game evaluation expert. In the developed model there are 
thirty items to be delivered to the intervention group, in which the items were based on the 
storyboard developed previously. The design consists of the items and objectives seen in Annex 1.  
As indicated elsewhere (Palar et al. 2015),  a physical education learning process was an important 
element of the model and that the purpose of an exercise was to improve students' physical fitness 
by conducting one week of 2 to 3 meetings with an aerobic exercise duration of 60-90 minutes.   
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Annex 1. Objectives and 30 modules’ item in the model of simulation game in 
anticipation of a tsunami disaster. 

Objective 1: Understanding Preparedness and Anticipation Simulation 

Objective 2: Understanding the simulation of tsunami early warning system 
activities 

Objective 3: Understanding and translating BPBD information related to 
anticipating a tsunami disaster 

Objective 4: Understanding Evacuation Routes 

Objective 5: Understanding disaster foreign words 

Objective 6: Understanding post-disaster activities 
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1/. Preparedness 
simulation in 
anticipation of a 
tsunami disaster 

2/. Simulation 
looking for and 
heading to a safe 
place.

3/. Simulation of 
tsunami disaster 
preparedness with 
compact and 

4/. Eliminate 
feelings of panic, 
anxiety and worry 

5/. Simulation 
actions improve 
life safety during 

6/. Simulation of the tsunami 
early warning system according 
to tsunami disaster procedures

7/. Simulation of alertness and 
dexterity in the activities of the 
tsunami early warning system

8/. Learn and 
understand the 
BPBD 
information and 

9/. Implement the 
instructions of the 
Regional Disaster 
Management 

10/. Learn the  
BPBD 
information and 
instructions 

11/. Understand 
the safe 
evacuation routes 

12/. Finding 
someone else's 
safe evacuation 

13/. Make a 
tsunami 
evacuation route

14/. 
Understanding of 
foreign words in 
anticipation of a 

15/. Mention of 
foreign words in 
anticipation of the 
tsunami disaster

16/. Conduct 
activities from 
foreign words in 
anticipation of the 

17/.Simple action simulation 
after the tsunami disaster

18/. Simulations avoid puddles, 
hazardous substances after the 



Objective 7: The game that is applied contains the concept 

Objective 8: Improving Physical Fitness component 

The quantitative approach was implemented after the game model has been completed. The 
quantitative approach in terms of an intervention study was aimed at testing the model 
effectiveness through two outcome measures, namely, students’ knowledge and physical fitness 
before and after the intervention for about one month. The outcome was compared among the two 
groups at the end of the intervention (post and post test), as well as before and after (pre and post 
test) for each group.  To test the effectiveness of the model a paired t-test for both group during 
pre- and post-intervention period amongst intervention group on both students’ knowledge and 
physical fitness, was used. In testing the physical fitness, the Indonesian Physical Fitness Test 
(TKJI) aged 10-12 years for Indonesian child standards was used, in which a composite standard 
score was used as a reference (see Table 1). 

  
Table 1. Score of physical fitness in accord with TKJI (Indonesian Physical Fitness Test) 

To test the knowledge score of the elementary school children, a questionnaire consisting of 18 
questions in the model was evaluated to produce a composite score. The instrument was developed 
based on the indicators of tsunami early warning system and outdoor activity.The score was 
obtained from the test of knowledge on anticipation of tsunami disaster in the 18 questions with  
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19/. The process 
of learning 
physical education

20/. Active 
Motion In groups

21/. Competition
22/. Aerobic 
Exercise

3 to 4 times @ 
10-15 minutes

23/. Strength 24/. Muscle endurance 25/. Heart resistance

26/. Agility 27/. Speed 28/. Flexibility

29/. Balance 30/. Coordination Action Reaction

Composite	Score Classifica0on

22	-	25 Very	Good

18	-	21 Good

14	–	17 Moderate

10	–	13 Deficient

5	–	9 Poor



multiple choice answers. The correct answer was scored 1, whereas wrong answer was scored 
0. For each student the score range was from 0 to 18, and for each of either the intervention or 
control group, the score in percentage was obtained which was equal to [(correct answer/18) x 
100].  

3. RESULTS 

As shown in Annex 1, out of 30 items that have been developed, as many as 28 items were 
implemented and another 2 were aborted due to limited infrastructure for implementation, and for 
inability of replacement by other games. The outcome of the model effectiveness was measured 
using both a composite knowledge score and a composite physical fitness score before and after 
intervention to intervention group only. To do the analysis, SPSS v.22 was used. Characteristics of 
the sample are shown in Table 2. 

Table 2. Characteristics of the sample 

Before a paired t-test was conducted, normality test of Kolmogorov-Smirnov was performed 
before and after the intervention for both data on knowledge and physical fitness. All data showed 
a normal distribution, which made feasible the paired t-test being being conducted. Results of 
descriptive statistics and paired t-test on knowledge and physical fitness test are shown in Table 2 
and Table 3, respectively as follows. 
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Characteristics

Location
Total

Banten West Sumatra

n % n % n % row

Age 10 year 55 22,917 65 27,083 120 50

11 year 61 25,417 59 24,583 120 50

Gender Boy 49 20,417 71 29,583 120 50

Girl 62 25,833 58 24,167 120 50

K n o w l e d g e 
Score

High 29 12,083 30 12,500 59 24.6

Medium 47 19,583 67 27,917 114 47.5

Low 32 13,333 35 14,583 67 27.9

P h y s i c a l 
Fitness Score

Good 17 7,083 12 5,000 29 12.1

Medium 97 40,417 82 34,167 179 74.6

Poor 21 8,750 11 4,583 32 13.3

Group Treatment 55 45,833 65 54,167 120 50

Control 65 54,167 55 45,833 120 50



Table 3. Mean of knowledge and fitness score before (pre-) and after (post-) intervention 
among intervention and control students  

KP : knowledge score among control group; IP : Knowledge score among trial group 
KF : fitness score among control group; IF : Fitness score among trial group 

It can be seen in Table 2 that the mean results of the pre-test and post-test knowledge of the 
anticipation of the tsunami disaster were 38,658 and 78,188. Meanwhile, as seen from Table 2 the 
average physical fitness composite score during pre- and post-intervention among the intervention 
group showed scores of 8.86 and 17.18, respectively. Merely looking at the scores classification as 
shown previously in Table 1, the intervention model resulted in a significant improvement from 
‘poor physical fitness’(range 5 – 9) to ‘moderate physical fitness’(range 14 – 17) .  

The results of paired t-test of knowledge and fitness score before and after intervention among 
intervention and control groups are shown in Table 3. On the knowledge score, the mean 
difference between pre and post intervention was 39.53 (37.11, 41.94) with statistic t-count(df=119) = 
32,368  and p-value = 0,00 (or <0.05), indicating that there was a 95% significance level 
difference in the knowledge score of anticipating the tsunami disaster before and after being given 
the treatment of the model game. It is therefore concluded that the game model is effective and can 
increase the knowledge of tsunami disaster anticipation among elementary school children.   

Meanwhile, on the physical fitness score the mean difference between pre and post test was 8,317 
(7,843-8.791) with a t-count(df=119) = 34,749 and p-value = 0.00 (or <0.05) with significancy level of 
95%.  Hence, it is concluded that the game model in the form of exercise is effective and can 
increase significantly the physical fitness of tsunami disaster anticipation among intervened 
elementary school children through a physical education learning module significantly.   

The next study questions to be answered were : 1). What was the results among the control 
group?; and 2). Given the results of post-test on knowledge test and physical physical fitness test 
among the intervention and control group, was the effectiveness of module given to the 
intervention group better than the control? 
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Group Module Pre & 
Post N Mean Std. 

Deviation
Std. Error 

Mean

Intervention Pair 1 
(Knowledge)

pre-IP 120 38,658 9,7079 ,8862

post-IP 120 78,188 9,8206 ,8965

Pair 2 
(Fitness)

pre-IF 120 8,86 1,920 ,175

post-IF 120 17,18 1,986 ,181

Control Pair 3 
(Knowledge)

pre-KP 120 40,878 9,5884 ,8753

post-KP 120 53,962 9,3413 ,8527

Pair 4 
(Fitness)

pre-KF 120 8,95 1,454 ,133

post-KF 120 11,17 1,687 ,154



Looking back at the Table 2, it can be seen that among the control group the mean of the pretest 
and post-test knowledge of the anticipation of the tsunami disaster were 40,878 and 53,962 
respectively. The average mean difference indicated that among the control students the 
knowledge on anticipation of tsunami disaster has increased significantly (p <0.05), as seen in 
Table 3.The mean difference between pre and post intervention showed that was 13,083 (11,57, 
14.59) with statistic t-count(df=119) = 17,175 and p-value = 0,00 (or <0.05), indicating that there was a 
95% significance level difference in the knowledge of anticipating the tsunami disaster before and 
after being given the treatment of the model game. It is therefore concluded that the game model is 
also effective and can increase the knowledge of tsunami disaster anticipation among control  
children.  Compared with the intervention group, it was noted the improvement in the control 
group was worse than the intervention group, namely,  8,3 and 39,5 respectively. 

Meanwhile, as seen from Table 2 the average physical fitness composite score during pre- and 
post-intervention among the intervention group showed scores of 8,95 and 11,17, respectively. 
Referring to the scores classification as shown previously in Table 1, the intervention model 
resulted in a slight improvement from ‘poor physical fitness’(range 5 – 9) to ‘deficient physical 
fitness’(range10 – 13) . The improvement was worse than that of the intervention group.   

Overall, it is concluded that the applied exercise model can significantly improve the fitness 
level of primary school children through a physical education learning module within the game 
model.  It also proves that the tsunami disaster anticipation among control students on physical 
education learning was also an effective effort to improve the physical fitness of control 
elementary school students who did not receive the module. 

From Table 2 and Table 3, paired t-test indicated significant differences on both trial and 
control group on the knowledge and physical fitness score before and after intervention (p < 0.05). 
From these tables it was indicated that the increased score among trial group was higher than the 
control group.The knowledge of score difference after the trial period among intervention group was 
50,56% as compared with 24.26% among the control group, indicating that the impact of the module given 
to the intervention group was greater than that of the control group. Similarly, the impact of the physical 
fitness module given to the intervention group was bigger than that of the control group, by as much as 
49.63 points versus 19,87 point respectively. Given the above data, the hypothesis formulated that there 
was a significant larger increase on both knowledge and physical fitness score after the trial period among 
the intervention group than the that of the control group. To test the hypothesis the paired t-test was 
conducted. The results are presented in Table 4 and 5. 
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Table 4. Significancy level of pre- and posttest on knowledge and fitness score before and 
after intervention among intervention and control students 

KP : knowledge score among control group; IP : Knowledge score among trial group 
KF : fitness score among control group; IF : Fitness score among trial group. 

Table 5. Summary of mean difference between trial and control student group on the 
increased score of knowledge and physical fitness   

KP : knowledge score among control group; IP : Knowledge score among trial group 
KF : fitness score among control group; IF : Fitness score among trial group 

Vol. 38, No. 3, page  188 (2019) 

Group Module Post-
Pre

Paired Differences

t df
Sig. 
(2-

tailed)Mean
Std. 

Deviatio
n

Std. 
Error 
Mean

95% CI of the 
Difference

Lower Upper

Intervention

Pair 1 
(Knowledge)

post-IP 
- pre-IP 39,5292 13,3782 1,2213 37,1109 41,9474 32,368 119 ,000

Pair 2 
(Fitness)

post-IF 
- pre-IF 8,317 2,622 ,239 7,843 8,791 34,749 119 ,000

Control

Pair 3 
(Knowledge)

post-
KP - 
pre-KP

13,0833 8,3447 ,7618 11,5750 14,5917 17,175 119 ,000

Pair 4 
(Fitness)

post-
KF - 
pre-KF

2,217 2,026 ,185 1,850 2,583 11,986 119 ,000

Group Module Post & 
Post N Mean Std. 

Deviation
Std. Error 

Mean

Knowledge Pair 1 
(Intervention 
vs Control)

post-KP 120 53,962 9,3413 ,8527

post-IP 120 78,188 9,8206 ,8965

Fitness Pair 2 
(Intervention 
vs Control)

post-KF 120 11,17 1,687 ,154

post-IF 120 17,18 1,986 ,181



Table 6. Results of paired t-test of Posttest of knowledge score and physical fitness score 
among Intervention group versus control group 

KP : knowledge score among control group; IP : Knowledge score among trial group 
KF : fitness score among control group; IF : Fitness score among trial group 

It is evident that the intervention group on anticipation of tsunami disaster compared well with 
the control who did not received the intervention module. The null hypothesis that there was no 
significant differences between intervention and control group at the end of the trial was rejected. 
Therefore, it was concluded that there was a significant bigger increase on both knowledge and 
physical fitness score after the trial period among the intervention group than the control group. It 
proves that the module of anticipation of tsunami disaster among school children was effective. 

4. DISCUSSION 

Based on the evidence obtained from this study,  we were convinced that the developed game 
model was effective in significantly increases both the knowledge of tsunami disaster anticipation 
and physical fitness among elementary school children aged 10 to 12 years in Banten and West 
Sumatra Provinces. The magnitude of the improvement was significantly larger among the 
intervention group than the control. In other words, the game model developed has been proved 
effective in improving students' cognitive understanding of the anticipation of the tsunami disaster.  

The results of this study was supported by other studies written by Bluma and Malgorzata 
(2018) which concluded that the impact of sports on pre-adolescents' cognitive functions was 
enhanced by sport activities. They also stated that sports conducted regularly on pre-adolescent 
children can have an impact on the development of cognitive functions of  children. This can be 
explained by the fact that during playing, the children feel happy and enjoy beyond their conscious 
threshold. When the children are happy, the brain will issue reciprocity in the form of positive 
energy that is able to record information more quickly from outside to be recorded, processed and 
stored in the brain's memory in the long run (Al-Thaqib et al. 2018). Results of this study of model 
development infers that information obtained by individuals who carry out game-based activities  
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Module Module
Post 

& 
Post

Paired 
Differences 

of Mean

Std. 
Deviation

Std. 
Error 
Mean

95% CI of the 
Difference t df

Sig. 2-
tailed

Lower Upper

Knowledge

Pair 1 
(Interventio

n vs 
Control)

post-
IP 
VS 

post-
KP

24,22 12,47 1,138 21,97 26,48 21,27 119 ,000

Fitness

Pair 2 
(Interventio

n vs 
Control)

post-
IF 
VS 

post-
KF

6,00 2,68 ,245 5,52 6,49 24,52 119 ,000



will affect the long-term memory and other cognitive achievements much better than the 
individuals who obtained the information in a conventional manner. 

Referring to an observed significant increase in physical fitness among elementary school 
students, the  findings was also supported by another study conducted by Gabbett and Jenkis 
(2009) who stated that  athletes who practice accurate game concepts can also improve physical 
fitness. The explanation was quoted as "collectively, the findings demonstrate the value of game-
based training for sports team athletic skills and physical fitness"   

Other similar research also revealed that there are several types of physical activity that can 
reduce adipose fat levels when the children do certain type of activity involving playing and game 
concept (Grace and David 2013), such as endurance and aerobic activities, sports-based games, 
sports training, and active play. Their findings explained that game activities in sports were able to 
improve skills, cognitive abilities, and the fitness of individuals who do it proportionally.  

5. CONCLUSIONS 

In summary, it is concluded: 1) that the game model is able to increase the knowledge of 
Tsunami disaster anticipation and improve the level of physical fitness of elementary school 
children aged 10 to 12 years old in a learning process; 2) that the impact of the game model was 
bigger among intervention group than the control in terms of knowledge score and physical 
fitness; 3) that the tsunami disaster anticipation game model developed in the form of 30 types of 
games in physical education learning in the form of books with an explanation of the tsunami 
disaster anticipation consisting goals, rules and how to play game systematically, can be applied 
and be effective; 4). The results suggest that the model can be applied and be disseminated in other 
tsunami vulnerable areas in other provinces along the three tectonic plates surrounding Indonesia. 

ACKNOWLEDGEMENTS 

We highly appreciate all members of the staff of the Faculty of Sports Science of the Jakarta 
State University who contributed to this study from the start to the end. We also appreciate the 
assistance of all the School Heads of the Six Elementary Schools in Banten and West Sumatra and 
their children for their willingness to participate in this study.  

DISCLAIMER: All the views expressed in this article are our own and not an official position of 
the Jakarta State University. 

Vol. 38, No. 3, page  190 (2019) 



REFERENCES 

Al-Thaqib, Abdulrahman., Fahad M., Abdullah J.K., Al-Zahrani, Shahid, Basid. (2018). 
Brain Training Games Enhance Cognitive Function in Healthy Subjects. Medical 
Science Monitor Basic Research. 3(11): 63-69. DOI: 10.12659/-MSMBR.909022.   

Anam, Khoirul., Abdul., Aini., Andini., Febri., Befi. (2018). Kesiapan Institusi Lokal 
dalam Menghadapi Bencana Tsunami: Studi Kasus Kelurahan Air Manis dan 
Kelura-han Purus, Kota Padang. Jurnal Wilayah Dan Lingkungan, 6(1):15-29. 
http://dx.doi.org/10.14710-/jwl.6.1.15-29.   

Bluma, Illona. B., Malgotzata L. 2018. Physical Activity and Cognitive Functioning of 
Children: A Syste-matic Review. International Journal of Environmental Research 
and Public Health, 15(4):33-41. DOI: 10.3390/ijerph15040800.   

Branch, Robert Maribe. (2009). The ADDIE Approach : Instructional Design, New York-
Springer, 2(-):1-199. DOI 10.1007/9780387-09506-6.  

Burhany, Afif. and Tendy Ramadin. (2016). Antisipasi Bencana Alam dengan 
Memfasilitasi Sarana Pengetahuan di Indonesia. JG-Universitas Indonesia, 2(3):
1-12.   

Draft Kemendikbud. (2013). Kurikulum 2013: Kompetensi Dasar. Kemen-dikbud. 1-138.   

Fitriawan, Rana Akbari. (2017). Jurnalisme Sains dan Sistem Peringatan Dini Bencana di 
Indonesia. Kajian Jurnalisme, 1(1):39-50. http://-jurnal.unpad.ac.id/kajian-
jurnalisme  

Gabbett, Tiem and David, Jenkis. (2009). Game-Based Training for Impro-ving Skill and 
Physical Fitness in Team Sport Athletes. International Journal of Sports Science & 
Coaching, 4(2):73-81. DOI: 10.-1260/174795409788549553.   

Grace, O`Malley and David T. (2013). Physical Activity And Play In Children Who Are 
Obese. European Childhood Obesity Group : E-Book Eecg-obesity.eu.   

Hidayati, Eri. (2016). Pendidikan Kesiapsiagaan Bencana Gempa Bumi Dan Tsunami 
Dengan Metode Play Therapymelalui Pusijump (Puzzle, Music Andmagic Jump) 
Untuk Siswa Tunagrahita. (Universitas Negeri Semarang). Retrieved from https://
lib.unnes.ac-.id/27319/1/3201412048.pdf.  

Horikawa, K.and Shuto, N. (2010). Tsunami Disaster and Protection Measures in Japan. 
Tsunamis-Their Science and Engineering, 3(5):9-22.   

Kongko, W., and Hidayat, R. (2014). Earthquake - Tsunami in South Jogjakarta 
Indonesia  : Potential , Simulation Models , and Related Mitigation Efforts, 2(3), 
18–22.   

Vol. 38, No. 3, page  191 (2019)  

http://-jurnal.unpad.ac.id/kajian-jurnalisme
http://-jurnal.unpad.ac.id/kajian-jurnalisme
https://lib.unnes.ac-.id/27319/1/3201412048.pdf
https://lib.unnes.ac-.id/27319/1/3201412048.pdf


Palar, Chrisly., Djon Wongkar, Shane H. R. (2015). Manfaat Olahraga Aerobik Terhadap 
Kebugaran Fisik Manu-sia. Jurnal E-Biomedik (eBM), 3(1):316-378.   

Renas-PB. (2014). Rencana Nasional Penanggulangan Bencana 2015-2019. Badan 
Nasional Penang-gulangan Bencan.   

Seneviratne, K., Amaratunga, D., Haigh, R., and Pathirage, C. (2010). Knowledge 
management for disaster resilience: identification of key success factors. 
International Journal of Disaster Risk Reduction, 8(2), 2-12. 

Singer, Elly. (2015). Play and playfulness in early childhood education and care. 
Psychology in Russia: State of the Art, 8(2): 27-35. (doi: 10.11621-/pir.
20-15.0203).   

Stough, Laura and Sungyoon. (2018). Seven school-related disasters: Lessons for 
policymakers and school personnel. Education Policy Analysis Archives. 3(4):
96-105. DOI:10.14507/epaa.26.3698.   

Suppasri, A., Leelawat, N., Latcharote, P., Roeber, V., & Yamashita, K. (2016). 
International Journal of Disaster Risk Reduction The 2016 Fuku-shima 
earthquake and tsunami  : Local tsunami behavior and recommendations for 
tsunami disaster risk reduction. Internati-onal Journal of Disaster Risk Reduction, 
21(2017), 323–330. (https://doi.org/10.1016/j.ijdrr.2016.12.016).  

Syarif, Andi and M.Irawan. (2015). Hubungan Self Efficacy Dengan Kesiapsiagaan 
Bencana Gempa Bu-mi Dan Tsunami Pada Siswa Sekolah Menengah Atas Negeri 
2 Dan 6 Banda Aceh. Idea Nursing Journal, 6(2):53-62. 

Vol. 38, No. 3, page  192 (2019) 

https://doi.org/10.1016/j.ijdrr.2016.12.016

