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	There were clear evidences that Thai government failed to manage the flood during the year of 2011, leaving the local communities to deal with the flood by themselves, unfortunately most of them did not have enough flood management capacity, which lead to a lot of damages and casualties. Disaster Risk Reduction/flood management in the local community is very important to tackle with the flood disaster situation, whether a disaster is major or minor, of national or local proportion, it is the people at the community or village level who suffer its adverse effects. They use coping and survival strategies to face and respond to the situation long before outside help from NGOs or the government arrives. They are interested in protecting themselves from the damage and harm. This paper will propose Gaming Simulation (GS) as a community training tool to transfer the knowledge of flood management as well as building community capacity, improve the community collaboration in flood management and shows that it is very promising as a training tool to assist the community disaster planner in formulating a successful community-based flood management (CBFM).   After we implemented the tool in two local communities, the results of GS showed that it could make an impact on community people in the aspects of risk perception, adoptive behavior and cooperation of the community. In the end, it leads to the long-term progressive CBFM learning impact and the continuous planning process on the trainer, trainee, the whole community, and phenomenally, the entire district.
 
1. Introduction
	In the end of the year 2011, almost every region of Thailand especially in area located in the Chao Phraya and Mekong River basin, including Bangkok and surrounding neighborhoods has been affected by the biggest flood disaster (See figure 1.1). Flooding began around July 2011, and continued until December 2011. Almost 13 millions people were affected, 813 people died and according to the World Bank estimation, damage reached 1,440 billion baht (US$45 billion). 
	Thai government was blamed for the failure of flood management and the unorganized plan that caused confusion among Thai people, the government just tried to protect Bangkok and deflect the water to the regional area but they did not plan the evacuation plan for the affected people properly, the government did not alarm people prior to the flood, they have announced that everything is under control or that they could manage and cope with the flood until it was too late, leaving the vulnerable community to face and relieve the flood by themselves or wait for the help from the military or volunteer groups, the people could not rely on the government at all, nearly every flooded community took more than 3 months to return to normal condition.
[image: ]Source: NASA earth observation, acquired 28/11/2011
Figure 1.1 Image comparison of the Chao Phraya River basin (13/11/2008, 8/11/2011)

	From the 2011-Flood situation, it was clear that most of the communities did not have the capacity to deal with the flood because they did not have knowledge for disaster management and the government did not provide them with enough information to protected and mitigated themselves during the flood situation neither. The local communities are the main stakeholders in the event of flood disaster.   They are interested in protecting themselves from the damage and harm. Dynes stated that "The local community is taken as the primary focus of attention (in disaster reduction) since that is the common unit which is affected by disaster and more importantly, responds to deal with the event.” (Dynes, 2003) 
	Albeit, past experiences have shown that Thai people are not well aware of hazards and disaster as Waiyatee mentions, “The lack of safety culture has resulted in limited knowledge and capacities, and unorganized disaster management.”(Waiyatee, 2011)  How can the local community manage the flood by themselves, considering this, our research has tried to explore the concept of community-based flood management and introduce the effective community training tool along with the set of indicators and measurements for assessment, hoping that the trained community can be one of the main actor to nurture the idea of CBFM planning in Thailand.

2. Two training models and research design
	In this research, we applied two training methods on two student groups, the first was the traditional lecture method, which will be the baseline for the study, the second was the gaming simulation that showed some potential to be a training for trainer tool, which we suspected that it could surpass the traditional lecture method. The traditional lecture has been doubt for a long time about it passive and tutor-centered as quoted from Bonwell “Lectures are passive and information tends to be forgotten quickly when student are passive” (Bonwell, 1996), on contrary, gaming simulation has been emerging as an active and student-centered education tool in the past 20 years. 
	Traditional lecture model is quite simple, Cashin stated that “Lecture allow the instructor maximum control of the learning experience” (Cashin, 1996), it is a one-way process of teaching, which transfers a huge amount of the information to the students (It presumes that all students learn in a same pace and all of them have the same level of understanding) without giving any opportunity for the students to make feedback or refer back to the contents of the lecture, in the end it cans get only one outcome, which relates to the content the lecturer wants to give, either the student understands the content properly or partially. In his book, Bonwell argued that “Lectures are not well suited for teaching complex, abstract material and higher order of thinking” (Bonwell, 1996) 
	In the case of gaming simulation learning model, the contents of the lecture were transferred through the simulation and the role given in the game, during the activity the student could have many chances for the interactions and negotiations simulated from the real community meeting and additionally, they learned to fit themselves in the local residents’ shoes as they adopted the roles they were given. Moreover, the most important step of the learning model of gaming simulation was the debriefing step at the end of the activity, which let the students reflect their action within the game, the content of the gaming simulation, exchanged of thoughts and ideas with the lecturer/ student and many other context related to the game and the real life situations. 
	We applied Pretest-posttest nonequivalent control group design for the experimental research design by comparing the change in the experimental group with the change in the control group.  After we distributed the self-assessment and pre-test questionnaire to the trainers, we divided them into 2 teams, the 1st team (Team A) was trained by the traditional lecture method and the 2nd team (Team B) was trained by the gaming simulation method and team A was the controlled group of this research, later on we distributed another self-assessment and the post-test questionnaire to the trainer. Finally both groups went to the community to train the local resident as their trainees, and then we assessed the individual capacity improvement of the trainee and the whole community capacity after they were trained. In addition, we assessed the trainer performance and their training skill by the observation and the interview likewise. (See figure 2.1)
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Figure 2.1 Research Design

	Kirkpatrick model of training evaluation (Kirkpatrick, 1959) is one of the model that has been used widely to evaluate the training programs, it consists of four levels or steps of outcome evaluation including Reaction, Learning, Behavior and Result, each level was recommended to apply to different assessment tools, the following are some of the main context of Kirkpatrick model.(See figure 2.2) Figure 2.3 shows which tools have been used to evaluate the effect of the training and describes how this research evaluation tools fitted on the Kirkpatrick Four Levels likewise.

[image: ]
Source: The Kirkpatrick Four level TM: A Fresh Look After 50 Years 1959-2009 (Kirkpatrick & Kirkpatrick, 2009)
Figure 2.2 Four levels of Kirkpatrick model
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Figure 2.3 Assessment tools

	2.1 The training for community trainers
	The lecture covered all the aspects of flood management in the community level concluded from the 3 pilot studies in 3 flooded community in Bangkok along with the existing literature, the session was about one and a half hour, the lecture includes seven contents hereinafter, 1. Key contents of flood management; flood mitigation measure, community plan development, negotiation process, systematic training, stakeholder analysis, significant and role of each role, people participation/ consensus building, conflict management, 7 steps of flood management, 2. The impact of flood disaster; damages, risk area, vulnerable people, shortage of supply, etc. 3. Flood protection (hard measure); community radio, bulletin board/ brochure, water pump, dyke, advantage and disadvantage of each project, 4. Flood mitigation (soft measure); water-level surveillance team, vulnerable registration, flood management mutual fund, drills, 5. The need of consensus building, participatory planning and what to be anticipated from the community meeting activity; the conflict management, how to compromise, the stakeholders that involved in CBFM, the possibility of collision among the residents. 6. The important of evacuation; evacuation scheme, organizations that are working in evacuation, evacuate shelter (ie. Thammasat university) and 7.Example of the Thai community-based flood management successful case study such as Samutsakhon municipality case, Nakornchaimongkol villa community case to provide them insight of successful CBFM cases. As per gaming simulation, we applied role-play gaming simulation, which was developed from the same 7 main contents of the lecture. The gaming simulation training also took the time around 1.30 hour. (See figure 2.1.1) The main focusing point of the game is the community meeting and the brainstorming for the alternative to manage the flood disaster situations. (See figure 2.1.2)
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Figure 2.1.1Role-play gaming simulation
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Figure 2.1.2 Simulated community meeting in the game

3.The community-based flood management training by student trainers
	Trainers were 30 second-year undergraduate urban planning students, which have not yet been engaging with the community. Trainees were the residents from the flooded communities located in Donmuang municipality district, from Watsaimar community. (40 people) (Table 3.1)
Table 3.1 Table of respondent
[image: ]

	3.1 Result of the community training 
	The results of the training (number of significant improvements) are summarized in table 3.1.1. After the training by trained trainer, the trainee who was trained by the GS trainer has gained more individual capacity on the cooperation in flood management, risk awareness, risk perception, adopted protective behavior and knowledge of flood protection measure. They were more willing to cooperate with the community and government, aware that they could not manage the flood on their own and needed the help from the government as well as they fathomed that there was a need for evacuation in case that the flood level was too high to manage, the perception of the risk that themselves, their relatives and asset might be hurt and damage, furthermore, they also adopted the flood protective behaviors, which 2 most significant changes were improvement to their house and flood insurance. 
Table 3.1.1 Result of the 1st community training by the trained trainer 
[image: ]
*Wilcoxon signed-rank Test, Exact Sig.(2-tailed)

	Table 3.1.2 shows the key contents of the plans, which were developed by the trainee. The clear difference was that team A mainly concerned about their individual house and could not agree to work together, neither do they considered about the evacuation. On contrary, team B could come up to the agreement to work conjointly within the community, in addition, they could explicate more alternatives for their community-based flood management plan, the plan they made was more precise and suitable to be called CBFM plan, while their counterpart just came to the agreement for their household flood protection only.
Table 3.1.2Key contents of the developed plans
[image: ]

4.Long-term effect of gaming simulation as training for trainer tool
	In order to see the long-term impact on the trainee, we conducted the second posttest along with additional interview around two months after the training, what we have found was quite astonishing as team B distributed the knowledge they have learn from the training, and convinced team A and other people in community to join them in the CBFM for Watsaimar community. The following are the trainee’s second posttest result on the four indicators (risk awareness, perception of flood risk, adopted protective behavior and flood protection measure). We will not discuss about their cooperation in flood management and flood protection measures as the results of both team were in similar level.	
	First, in the risk awareness, trainee B improved to strongly agree level in Attitude toward flood management and Self-awareness, and to agree level in The need of evacuation, a bit behind trainee B, trainee A improved to agree level in all three categories. (See figure 4.1) In two months, with the encouragement of trainee B*, trainee A agreed that they needed the help from the government because they could not give relief by themselves and they should evacuate to other area before the flood arrive. *From the interview with the leader of Watsaimar community on 28/4/2013
[image: ]
Figure 4.1 Trainee’s risk awareness scores

	For the Perception of flood risk items in term of likelihood, trainee A improved to high level as follow, Supplies, Assets, Houses and Life, in the case of trainee B, their PFRS (Likelihood) improved to very high for Assets and Life and their love ones, high level for Supplies and Houses. (See figure 4.2)
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Source: Re-developed from the basis of existing literature (Miceli, Sotgiu,&Settanni, 2007)
Figure 4.2 Trainee’s perception of flood risk item (Likelihood) scores

	We could see the clear advancement of both trainees in the second posttest, trainee A’s PFRS (Feeling of worry) reduced to the moderate level in Supplies, Assets, Houses and 4) Life, similarly, trainee B’s feeling of worry decreased to worry a bit in Supplies, Assets, Their house, and no worry level in Life category. (See figure 4.3)
	The long-term impact that the training by trainer B had on the trainee’s perception for flood risk is that it could made them perceived the flood risk in a very high level and relieved their worry to worry a bit level, not as much impact as trainer B, trainer A’s training also improved their trainee’s perception for flood risk in a slower process, not to mention that trainee A were also influenced by the trained trainee B to join and do the planning with them.
[image: ]
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Source: Re-developed from the basis of existing literature (Miceli, Sotgiu, &Settanni, 2007)
Figure 4.3 Trainee’s perception of flood risk item (Feeling of worry) scores 

	As for the trainee’s APB, all of trainee B adopted all 10 behaviors within two months after the training, increased from 66% to 100 %. In the case of trainee A, all of them adopted 8 or more than 8 behaviors (increased from 83%) and 50% of them adopted all of the behavior (increased from 33%) with the mean number of adopted behavior of 9.39 (S.D.= 0.70, min= 8, max = 10)  (See figure 4.4). Trainee B could make trainee A follow them and adopted much more APB items such as flood insurance, made change to their house and relocate the electronic devices.
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Source: Re-developed from the basis of existing literature (Miceli, Sotgiu, &Settanni, 2007)
Figure 4.4 Trainee’s adopted protective behavior item scores

	Hence in the long run, the trainees who were trained by the GS trained trainer are learning in the continuous process, which made their individual flood management achieve higher capacity than the trainees who were trained by the traditional lecture trained trainer, not to mention that they adopted all 10 behaviors to tackle with the flood disaster and more importantly, the trainee became the CBFM trainer for their community as they managed to persuade the other resident to agree, revise and learn about community-based flood management altogether.
	Encouraged by the result and the interview with the trainee from Watsaimar community that mention “The training with the students (team B) made us understand the important of the flood knowledge transfer and collaboration with other stakeholders that related to CBFM such as the university, local government, NGOs, etc. that was the reason why we tried to involve the other team to work together and distribute what we learn to them and other people who could not participate in the training as well” (trainee A, 2013), the author had a small interview with leader of Watsaimar community and Donmuang district municipality officer, regarding the developed plan and the reaction from the community people after the training, both of them mentioned that they were already joint together and also collaborated with the students from Architecture and Urban Planning Thammasat University (APTU) to work in accordance to the plan they developed (many other sectors are in the talk for collaboration). Watsaimar community was indicated as the flagship community in the CBFM of Donmuang district for the other community to come, learn from them and follow their footstep, by the aid of the student trainers, the Hyuuchalern community (another trainee of this research) are also joining the program and in the process to be appointed as another pilot community for Donmuang district.
	In two months period after the training of Gaming-simulation trained trainer, the trainees were not only improved individually but they were also influencing the whole community to participate and collaborate with the government sector for the continuing of community-based management planning within their district area.  (See figure 4.5)
[image: ]
Figure 4.5 Direct and indirect impact of gaming simulation training for trainer

5. Conclusion
	The different impact of GS compare to traditional lecture is that GS could train the trainer about the way to deal with the resident and the resident point of view. Which also gave the external mindset to the trainer; the traditional lecture is just the individual way of learning, the learners just grasped the idea or the content of the lecture and interpreted by themselves without any consideration for the other. On contrary, role-play gaming simulation let the player adopt other people role, experience the simulated situation, which force them to think as the whole society, negotiate and interact with other in order to finish the game, so the players have to think and concern about the other and at the same time get the mindset of the whole society. (See figure 5.1)  
[bookmark: _GoBack][image: ]
Figure 5.1 Adopted mindset of the trainer after the training

	Gaming simulation training provided them the opportunities to look back on what they have done, their decision, their lesson learnt after they finished the activity (debriefing), as underlined by many gaming simulation professions that the process of debriefing is indispensable in gaming simulation, it is crucial for ensuring the effectiveness of the tool, by allowing the facilitator and the player to reflect upon what has taken place, analyzing the consequences of actions and the quality of arguments. Substantially, debriefing is an essential part of the process of consolidating new knowledge and deepening understanding, which teach the trainer how to learn from their mistake and make improvement from that progress, further from every experience they had encounter, while the traditional lecture does not provide any chance for this process at all. 
	Lastly, gaming simulation had the advantage of “Learning by doing”, students learned about community meeting and CBFM planning many times in the simulation, they failed, they were struggle and in the end they accomplished it by undergo through “Learning by doing”.  With GS, they comprehended those lessons by experiencing it firsthand and the normal lecture could not provide them with this merit, the different between the two emerged while facing the real community, which the GS trainers were well prepared to face with the situation and what to come during that activity, much more preferable than traditional lecture trainers.   
	The trainees (trained by GS trainer) were encouraged to exchange their thought and to do brainstorming activity by GS trainer, later on they were very enthusiastic to further conduct those activities with the others. Moreover, the notion of thinking as a whole community was apparent in the trainees who were trained by GS trainer and this is one of the crucial point that lead to the successful result of those trainer and eventually the successive planning process in the community.
	 In the long-term, trainer B would still be learning and improving in the training for the community people not just only remembering the contents of the flood management but they could get a far better result.  Specifically in risk awareness, risk perception, adopted protective behavior and knowledge of flood protection measure.  They could still remember the content properly and better progress with many remarkable results, as can be seen through the failure of A team that could not complete their community-based flood management planning.
	For the case of community trainee, they were progressing as well, both in their individual CBFM capacity and the whole community capacity, as shown in their second posttest, for instance, their individual adopted protective behavior, their cooperation in flood management, the continuing of flood management plan, which did not stop after the training. The trainees additionally adopted the role of the trainer to train and educate the other trainee and the remaining resident about CBFM, they are encouraging the work of multi-disciplinary group consists of the government, university, NGOs and other communities.  This is also one of the prominent elements of GS, which has better indirect effect on the second or third step of learning process, not the same as the lecture that has almost no indirect effect in the onward stage of learning after the lecture was given.

6. Recommendation 
	The way forward, what is needed to be concerned if the community people adopt the role of trainers themselves, in the long run, how will the community be strengthened to work well by themselves and with organization likewise. Through the changing of generation, there will be the lost of succession or the mobility of living place, consequently those lessons-learn will vanish along the way.  Even still, the student trainer which in this case acting as an avocation trainer have ignited the issue of CBFM in the community and provided them with essential notion already, nevertheless, there will be the need of checkpoint or intervention to measure and check the dynamic of local learning process, in the way that can encourage the community people to perceive that their community still possess the risk of flood disaster, then aware of themselves and adopt their behavior base on their understanding and cooperate with the whole community to successfully manage the CBFM plan in the span of generation to come.  
	As it already shown in Donmuang district, the whole area are in process to adopt the CBFM concept with this research case study as leading role model for other community. Whereupon, our long-term goal is to further conduct this kind of innovative training in different community/ area and further develop additional tools and assessment model in assistant to expand the critical work of this multi disciplinary team (local community, university, government, etc.), for the sake of the succession of community-based flood management notion in Thailand. 
	Potentially, using this research’s finding as a stepping-stone, we might achieve new feasibility of collaborative planning process approach that the local community can stand in equal ground with the government and expert. Additionally, they can share the responsibility and confederate simultaneously well to improve the urban and disaster planning in our society.	
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community	and	the	government	

Self-awareness:	I	need	the	help	from	government	I	cannot	give	relief	by	myself		

The	need	of	evacua on:	I	should	evacuate	to	other	area	prior	before	the	flood	arrive	

5:	Strongly	agree	4:	Agree	3:	Neutral	2:	Disagree	1:Strongly	disagree	
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Self-Awareness	 The	need	of	Evacuaon	
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Pre/	Post	test	scores

 

A	Team	

Pre-test	score	A	

Post-test	score	A	

2	Post-test	score	A	
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Suppose a big flood disaster does happen in the next 5 years, Then how likely do you think each of the following would be?
Perception of flood risk (Likelihood)

Average score

Perception of flood risk (Likelihood)
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B Post-test

BB Post-test 2
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Percep on	of	flood	risk	(Likelihood)		

A	Pre-test	

A	Post-test	

A	Post-test	2	

Suppose	a	big	flood	disaster	does	happen	in	the	next	5	years,	Then	how	likely	do	you	think	each	of	the	following	would	be?		
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Percep on	of	flood	risk	(Likelihood)		

B	Pre-test	

B	Post-test	

B	Post-test	2	
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1. Supplies (electricity, telephone, water, etc.) will be interrupted

2. Some of your assets, except for your home, will be seriously damaged or destroyed

3. Your own home will be seriously damaged or destroyed

4. You or some of your loved ones will be hurt (wounded or killed)










1.	Supplies	(electricity,	telephone,	water,	etc.)	will	be	interrupted	

2.	Some	of	your	assets,	except	for	your	home,	will	be	seriously	damaged	or	destroyed	

3.	Your	own	home	will	be	seriously	damaged	or	destroyed	

4.	You	or	some	of	your	loved	ones	will	be	hurt	(wounded	or	killed)	
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Suppose a big flood disaster does happen in the next 5 years, Then how likely do you think each of the following would be?

Average score

Perception of flood risk (Feeling of worry)

Supplies Assets Houses
PFRS item

E1B Pre-test
B B Post-test

[AB Post-test 2

Average score

Perception of flood risk (Feeling of worry)
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PFRS item

EIB Pre-test
B B Post-test

B Post-test 2
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Percep on	of	flood	risk	(Feeling	of	worry)		
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Percep on	of	flood	risk	(Feeling	of	worry)		

B	Pre-test	

B	Post-test	
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Suppose	a	big	flood	disaster	does	happen	in	the	next	5	years,	Then	how	likely	do	you	think	each	of	the	following	would	be?		
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1. Supplies (electricity, telephone, water, etc.) will be interrupted

2. Some of your assets, except for your home, will be seriously damaged or destroyed

3. Your own home will be seriously damaged or destroyed

4. You or some of your loved ones will be hurt (wounded or killed)










1.	Supplies	(electricity,	telephone,	water,	etc.)	will	be	interrupted	

2.	Some	of	your	assets,	except	for	your	home,	will	be	seriously	damaged	or	destroyed	

3.	Your	own	home	will	be	seriously	damaged	or	destroyed	

4.	You	or	some	of	your	loved	ones	will	be	hurt	(wounded	or	killed)	
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1. Purchase any kind of insurance against natural disasters 6. Ask someone (local government, Civil Defense, etc.) information
about what to do in case of emergency

2. Make some changes to home 7. Protect the electronic power source

3. Teach (and/or arranged with) relatives what to do in case of | 8.Store emergency food and water supplies
emergency

4. Keep a working flashlight and a battery operated radio in a | 9. Relocate the electronic device
convenient location

5. Keep a readily available list of emergency phone numbers 10. Store important objects in a safe place
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APTU students (30 randomly selected)

l

Introduction lecture O, X, O, Pretest-posttest nonequivalent
0O 0 control group design
Control Group 3 4
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f ' Pre/ Post test
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A Team (15?/ B Team (15) : 1. Flood protection measure |
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. ! 4. Flood evacuation 1
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: 7 Steps community planning :
L e J B Team’s result is expected to
1, be better than A Team’s result

Trainer evaluation
Semi-structure interview
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Individual	capacity	

Indicator	1:	Cooperaon	in		
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Indicator	2:	Risk	percepon		

Indicator	3:	Risk	awareness	

Indicator	4:	Behavior	
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Flood	protecon	measure	
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Flood	mi ga on	measure	
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Vulnerable	people	
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Flood	evacuaon	
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How	to	deal	stakeholder	
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Important	factor	of	CBFM	
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Resident’s	point	of	view	

8.

 

Risk	area	
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Level 1:

Reaction

Level 2:
Learning

Level 3:
Behavior

Level 4:
Results

To what degree participants react favorably to the learning event

To what degree participants acquire the intended knowledge, skills,
and attitudes based on their participation in the learning event

To what degree participants apply what they learned during
training when they are back on the job

To what degree targeted outcomes occur, as a result of learning
events(s) and subsequent reinforcement
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Level 1 Evaluation-Reaction ——— Self-assessment + Trainer evaluation
Level 2 Evaluation-Learning ——> Pre/ Posttest questionnaire (Trainer)

Level 3 Evaluation-Behavior —— Interview + Observation (Trainer & Trainee)
Level 4 Evaluation-Result —— Pre/ Posttest questionnaire (Trainee) + Develop plan
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1.30 hour

5 minutes 5 minutes 5 minutes 45 minutes 10 minutes 20 minutes
STEP 1 STEP 2 STEP 3 STEP 4 STEP 5 STEP 6
Briefing Roles Scenarios Community Decision Debriefing

distribution selection meeting making
Scenario 1
[ 1|
Scenario 2 Reject 1
Scenario 3 Accept
ext

Scenario 4
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