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Abstract 

 

The Office of Her Royal Highness Princess Maha Chakri Sirindhorn‟s Projects has 

implemented several sustainable development projects at educational demonstration sites 

throughout Thailand that use environmentally friendly practices to minimize the depletion of 

resources.  This organization seeks to disseminate these innovative practices to educators who 

visit the demonstration sites from neighboring Asian countries.  To learn how to spread this 

knowledge, the project team conducted questionnaires and interviews about the success of one of 

the demonstration sites located at the Na Yao schools.  As a result, the team developed 

informational brochures and educational videos in both Thai and in English on the wood vinegar, 

biofertilizers and biogas practices that can be distributed to the educators who visit 

demonstration sites with these projects.  These media will help open effective channels of 

information distribution and teach educators who visit these sites about the benefits of 

sustainable development and self-reliance. 
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Executive Summary 

 

The appealing informational brochures and educational videos developed through the 

completion of this project help address the problem of disseminating knowledge on sustainable 

development initiatives at educational demonstration sites throughout Thailand to educators 

visiting from remote rural areas. At these demonstration sites, educators seek to gain knowledge 

that can be used to enhance their own curricula and reinforce the education of their youth with 

practical hands-on projects. These projects teach useful skills that increase students‟ capacities 

for success after graduation.  

Extensive research at a demonstration site in a rural village called Na Yao, which is 

sponsored by the Office of Her Royal Highness Princess Maha Chakri Sirindhorn‟s Projects, led 

to the tailoring of eight informational brochures and six educational videos to a target audience 

of educators visiting the demonstration site.  These media promote and facilitate the spread of 

beneficial agricultural practices. Specifically, these practices include the production of wood 

vinegar, biofertilizers, and biogas. These media capture the audience with the positive impacts of 

sustainable development by placing their benefits in the context of specific projects. To 

complement these benefits, the media convey the feasibility of each project through the inclusion 

of an easy to understand, step-by-step procedure. 

This report describes the process of tailoring the informational brochures and educational 

videos to the target audience. It lays a foundation for the development of media that can 

effectively convey a message across cultural barriers by synthesizing academic research on the 

design of media with active research at the educational demonstration site in Na Yao. Interested 

parties can easily adapt this process to similar applications and learn from the team‟s successes 

and difficulties during the data collection and media development. 

During their research, the team carefully identified the intended message of the media 

and determined four important themes on the benefits of sustainable development to convey.  

These media concentrate on transferring self-reliance through a focus on project procedure, 

conveying the projects‟ abilities to educate youth through hands-on participation, demonstrating 

the projects‟ abilities to improve quality of life, and promoting environmental awareness. The 

team triangulated the identification of these themes with data from multiple methods, including 

an interview with representatives from the Office of H.R.H., active participation with students 
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and teachers in the wood vinegar, biofertilizers and biogas projects at the demonstration site, 

student questionnaires, and an interview with a successfully self-reliant farmer in the 

surrounding community. 

Another success of this project lies in the creation of media that is not only specific to a 

target audience, but also versatile. The team designed two sets of media, one in Thai and one in 

English, which can be used to accommodate educators with a range backgrounds and language 

proficiencies. For the creation of brochures, careful consideration was given to the accurate 

translation of content and to differences in design elements between Thai and English brochures.  

The team accomplished this by comparing a range of existing Thai and English brochures and 

identifying commonalities and differences in categories such as type, layout, shape, font, and 

color. The final media were designed based on this knowledge to maximize positive reception 

among the target audience. 

For educational videos, the team studied the interplay between visual and auditory modes 

of learning, paying close attention to factors such as structure, shot choice, shot length, and 

verbal instruction. Within these categories, the team identified the importance of preparing the 

viewer for instruction by emphasizing project benefits, providing the viewer with repetition to 

reinforce concepts, and supplementing verbal instruction with text and helpful visual aids.  To 

add to the sophistication of these videos, the project team used modern 3-D technology to 

demonstrate the construction processes, and recorded all of the audio in a studio with a high-

sensitivity microphone. Ultimately, the videos and brochures reinforce and complement each 

other, but can also stand alone to provide the educators who view them with accurate and helpful 

information. 

The findings of this report were used to tailor this project to the sponsor‟s requests and 

develop an effective series of media.  These informational brochures and educational videos can 

be used to disseminate information on the wood vinegar, biofertilizers and biogas projects to 

educators who visit the Na Yao schools and similar demonstration sites throughout Thailand.  

The project team hopes that these media will be used at other demonstration sites and will inspire 

educators to implement their own sustainable development projects. 

  



vi 

 

Access to Educational Videos 

 

The project team‟s educational videos are all available online.  The final product can be found on 

the links below. 

 

English Wood Vinegar Video: 

http://www.youtube.com/watch?v=NhSmTPdDvAM 

Thai Wood Vinegar Video: 

http://www.youtube.com/watch?v=CStBguYwpd4 

English Biofertilizers Video: 

http://www.youtube.com/watch?v=zQvkT0vQdZ0 

Thai Biofertilizers Video: 

http://www.youtube.com/watch?v=898YeGsUITg 

English Biogas Video: 

http://www.youtube.com/watch?v=X1fOA2qyXgA  

Thai Biogas Video: 

http://www.youtube.com/watch?v=0syoMKQrxAM 
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1. Introduction 

 

According to the World Bank (2010), the rapid development and expansion of industrial 

activity over the last three decades has negatively impacted Thai ecosystems.  Innovative 

sustainable practices need to spread across the country to minimize this 

destruction.  Environmentalists have started to grasp the gravity of this problem and are 

suggesting that governing authorities implement rules and regulations to prevent these negative 

effects. Emerging non-profit organizations have become the voice of sustainable practices in 

several areas of the world.  For example, according to the United Nations Development 

Programme (2010), the Thai government revised its constitution in 2006 to mandate improved 

environmental governance.  As a result, the National Economic and Social Development Board 

(2006) developed a plan to promote “green and happiness in society” and became committed to 

encouraging sustainable development and self-reliance (p. 8).  Additionally, Thailand introduced 

requirements for a Health Impact Assessment (HIA).  Based on research by environmental 

scientist Cheunchit (2009), the HIA required that the framework and design of all new Thai 

development be assessed prior to construction.  According to these plans, Cheunchit believes that 

all new developments must facilitate enabling environments and encourage sustainable 

practices.  In turn, the Thai people have the opportunity to live more independently in a healthier 

world.  For example, the World Bank (2010) recognized that when the Thai government recently 

decided to phase out leaded gasoline, it resulted in reduced ambient levels of lead.   Decisions 

like this need to be spread throughout other parts of Asia.  However, it is not always 

straightforward to transfer policies into practices.  Potential users of sustainable development 

need guidelines for implementing their own projects. 

The Office of Her Royal Highness Princess Maha Chakri Sirindhorn‟s Projects is another 

organization that promotes projects related to sustainability throughout Thailand, especially in 

remote rural areas. According to social researchers Bird, Moore and Shepherd (2002), the quality 

of life in these areas is often limited by access to natural resources, education, communication, 

and opportunities. The Office of Her Royal Highness recognizes these factors and focuses its 

efforts on educating the youth about sustainability and self-reliance through practical, hands-on 

projects. For example, schools in the rural Thai community of Na Yao, located in the Cha 
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Choeng Sao Province, have benefitted from the sponsorship of the Office of H.R.H. and are now 

being used as a demonstration site for educators visiting from other remote areas of Asia. The 

sustainable development projects in the schools have improved the quality of life at the Na Yao 

demonstration sites and could continue to do so at other schools.  However, these demonstration 

sites are limited in their ability to spread their innovative practices and curriculum to other 

schools in Thailand and Asia.  To realize the benefits of sustainable development, educators who 

are interested in using these practices must be inspired and learn the implementation 

strategies.  This will allow them to take a step towards achieving a sustainable and self-sufficient 

lifestyle. 

In order to further promote the adoption of sustainable practices in remote areas of Asia, 

several key issues must be addressed.   The project team researched how to identify and convey 

the benefits of sustainable development in an appealing manner so that individuals will want to 

implement these practices. For implementation to take place, the procedures of the practices 

must be communicated in a way that is easy to access and understand. The project team 

concentrated their efforts on the wood vinegar, biofertilizers and biogas projects at the Na Yao 

schools. The objective of the Office of Her Royal Highness Princess Maha Chakri Sirindhorn‟s 

Projects is to use the success of these three particular projects as examples for educators who 

visit the site and are interested in adopting similar sustainable practices. 

This project bridges the gap in information between those who practice sustainable 

development and those who are looking to implement these practices at their own schools. The 

team researched the benefits and procedures for making wood vinegar, biofertilizers and biogas 

and identified the important aspects of each project to convey to the educators.  The team 

investigated how to best disseminate this information to educators in order to convey the benefits 

that these projects can have on a community.  They followed a set of guidelines for designing 

media and developed a series of criteria for each of their designs.  This information helped the 

project team develop an effective series of informational brochures and educational videos to be 

shown to educators who visit the Na Yao schools and similar demonstration sites throughout 

Thailand. 

In order to develop these two forms of media, the project team used interviews, 

questionnaires and participatory methods to identify trends in dissemination and determine the 

desired message of the media.  The team gathered contextual and project-related information in 
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order to develop and assess an effective series of informational brochures and educational videos 

that appeal to teachers who visit the educational demonstration sites in Thailand.  These media 

will promote sustainable development and aid in the transfer of self-reliance, benefit the students 

educationally, improve the community‟s quality of life and increase environmental 

awareness.  The synthesis of the information that the project team gathered opens effective 

channels of information distribution that will disseminate knowledge on sustainable development 

to educators from other remote areas of Asia who visit the demonstration sites in Thailand. 

 

Report Overview 

Each chapter of this report describes the steps that the project team took to design their 

informational media.  The report can be used as a guideline for those who develop media in the 

future.  In Chapter 2, the project team provides background information in order to define the 

role of sustainable development in a community and learn how to disseminate it to educators in 

an appealing manner.  This chapter provides readers with an understanding of the topics that the 

team is addressing and the factors to consider when developing media.   

Chapter 3 determines the message of the informational media based on the requests of the 

Office of H.R.H. and the empirical research performed in Na Yao.  By determining the message, 

the project team identified the goal of the media and determined how to design the brochures and 

videos so that they can meet the project goal.   

In Chapter 4, the project team explains the guidelines that they followed for developing 

their informational brochures and educational videos.  The project team did this in order to 

follow a plan that has resulted in the successful development of media in the past.   

Chapter 5 describes how the team used each phase from these guidelines to develop their 

informational brochures.  These brochures are one form of media that will help disseminate 

sustainable practices like wood vinegar, biofertilizers and biogas to teachers who visit the Thai 

demonstration sites.   

Chapter 6 continues to follow these guidelines for the development of educational videos 

in order to explain the teams design process.  The team did this to demonstrate the success they 

experienced from following a perfected plan.  Like the brochures, the intent of these videos is to 

help spread sustainable practices like wood vinegar, biofertilizers and biogas to educators.   
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Finally, Chapter 7 describes the conclusions that the team reached upon the completion of 

their project.  These claims synthesize the results that the project team learned when developing 

informational media and will provide future teams who are designing media with some 

suggestions.   
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2. Literature Review: Synthesizing Sustainable Development with Developing Media 

  

The Thai government and the Office of Her Royal Highness Princess Maha Chakri 

Sirindhorn‟s Projects have worked to spread education throughout Thailand in order to benefit 

the underprivileged people in the country.  Economist Eduardo P. Garrovillas (2005) claims that 

a “government‟s ability to provide quality education for its people is crucial not only to its 

survival but also to its ability to compete in the global market and be a meaningful partner in 

world affairs” (p. 373).  In order to compete in the global market, the Office of Her Royal 

Highness Princess Maha Chakri Sirindhorn‟s Projects has created several educational 

demonstration sites throughout Thailand for educators from neighboring countries to visit and 

learn from (Office of H.R.H., Personal Communication, January 18, 2011).   

 The use of informational brochures and educational videos can spread education on 

sustainable living and self-reliance throughout Asia.  They can help teach educators who visit 

these demonstration sites about the benefits of including these projects in their schools' curricula. 

This background chapter provides detailed information on the advent of sustainable 

development, its goals and outcomes, its progression in Thailand, and the necessary frameworks 

of understanding for disseminating sustainable practices. 

2.1 Sustainable Development: Social Impacts and Support 

  Sustainable development has gradually increased in prevalence as a development model 

because of the significant improvements it can make in a community. The Brundtland 

Commission (1987) defines sustainable development as “development that meets the needs of 

the present without compromising the ability of future generations to meet their own needs” 

(“Towards Sustainable Development,” para. 1).   The Commission argues that a better standard 

of living can be achieved by supporting economic and social development while preserving the 

environment and its natural resources, and emphasizing the concept of societal needs. According 

to Pearce (1993) in his book Blueprint 3: Measuring Sustainable Development, some broad 

outcomes of successful sustainable development include improvements in education, health, and 

other quality of life measures.   

In Thailand, government policy and non-government organizations have worked to 

increase such outcomes of sustainable development. In 2006, the 10th National Economic and 

Social Development Plan for 2007-2011 (NESDP) encouraged the spread of innovative practices 
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in order to promote the implementation of sustainable development and the idea of self-reliance 

(National Economic and Social Development Plan, 2006). The United Nations Educational, 

Scientific and Cultural Organization (UNESCO) is a non-government organization that works to 

spread sustainability as well.  UNESCO is an international organization that deals with the 

“building of peace, the eradication of poverty, sustainable development and intercultural 

dialogue through education, the sciences, culture, communication and information” (UNESCO, 

2010).  Her Royal Highness Princess Maha Chakri Sirindhorn of Thailand was designated the 

UNESCO Goodwill Ambassador for the Empowerment of Minority Children and the 

Preservation of their Intangible Cultural Heritage in March of 2005, in recognition of her 

“outstanding commitment to education and to the welfare of children in remote areas” 

(UNESCO, 2009).   

As a result, the Office of Her Royal Highness Princess Maha Chakri Sirindhorn‟s 

Projects has taken the UNESCO and NESDP plans seriously and is looking for recommendations 

on how to promote existing sustainable practices amongst the youth of Thailand. As part of these 

efforts, UNESCO and the Office of Her Royal Highness Princess Maha Chakri Sirindhorn‟s 

Projects are involved in over seven hundred demonstration sites throughout Thailand. These sites 

serve as experienced models for both the surrounding community and visiting delegations 

looking for examples of successful development initiatives (UNESCO, 2011). The ultimate aim 

of these sites is to further a mission surrounding education for sustainable development (Office 

of H.R.H., Personal Communication, January 18, 2011; UNESCO, 2011).  

One of these demonstration sites is located at two schools in Na Yao, a remote rural 

community 160 kilometers east of Bangkok near Cambodia.  Her Royal Highness Princess Maha 

Chakri Sirindhorn was inspired to work in Na Yao after seeing how her parents, His Majesty the 

King and Her Majesty the Queen, improved this rural community based on the concept of H.M. 

the King‟s “Sufficiency Economy.” According to Thailand‟s National Economic and Social 

Development Board (2004), this philosophy recommends that development begin with ensuring 

that “the majority of [a] population has enough to live on” (p. 1). The Na Yao schools take H.M. 

the King‟s Sufficiency Plan seriously by teaching students the importance of providing for 

themselves in order to become productive members of society. 
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2.2 The Na Yao Schools as a Demonstration Site for Sustainable Development 

Two schools in Na Yao, the Ban Na Isan Border Patrol Police School and Phrarachathan 

Secondary School, share a curriculum that promotes the philosophy of self-reliance, which can 

be shared with educators in similar remote areas of Asia. The Na Yao village is located in the 

Cha Choeng Sao Province, as shown in Figure 1 below. 

 

Figure 1:  A map of Bangkok and the Na Yao village, which is near the Cambodian border. 

According to conservationist Gilbert (1983), the use of a demonstration site like Na Yao 

can create a “model for regions facing similar problems” by showing “the successful application 

of appropriate technologies to specific problems” (p. 34). In his paper Disseminating Success for 

All: Lessons for Policy and Practice, Slavin (1999), an education expert from Johns Hopkins 

University, extends this statement to include the transfer of curricula by asserting that, “the best 

way for new schools to obtain the „attainable vision‟ of what a [curriculum] should look like and 

be able to accomplish is to arrange to have staff members from new schools visit experienced 

schools” (p. 18).  In Na Yao, the demonstration schools are experienced in an education that 

emphasizes science and math as well as a vocational aspect that increases students‟ capacity for 

continued success (Office of H.R.H, 2011).  Based on the research of Alexander, Israel, Lax, 

Lohaphansomboon, Saxner, and Srisawasdi (2010), one component of this vocational aspect 
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stresses agriculture, which is the main source of income for many of the Na Yao community 

members and a significant economic player in many rural and remote areas of Thailand. 

UNESCO and neighboring governments send educators from remote areas of their countries to 

learn about the sustainable agricultural practices of the Na Yao schools. This example of 

education for sustainable development is a small part of UNESCO‟s goal (2011) of “engaging 

people in negotiating a sustainable future, making decisions, and acting on them” 

(“Characteristics of ESD,” para. 1).  

Visiting educators can benefit from detailed knowledge on three practical examples of 

appropriate technology for sustainable development taking place in the Na Yao schools: wood 

vinegar, biofertilizers and biogas. Wood vinegar is produced in an airless kiln.  It creates 

charcoal for cooking and a liquid that can be used as a safe and effective pesticide and fertilizer 

(Global Healing Center, 2010).  Biofertilizers are created with the use of soil micro-organisms 

and organic materials such as fruits and vegetables. Biotechnologist Bunders (1990) claims that 

biofertilizers can be applied at the base of most plants to increase their nutrient uptake and 

replenish the soil without the use of harmful chemical fertilizers.  Scientist Chan (2009) explains 

that biogas is a domestic energy source that is produced using manure and waste from livestock 

and crop residues. The Na Yao secondary school uses biogas for cooking school lunch, which 

reduces reliance on traditional fuel sources by twenty five percent each month (Office of H.R.H., 

Personal Communication, January 18, 2011).  

Students at the Na Yao demonstration site have directly experienced the benefits of these 

projects, which are integrated into their overall learning experience and improve their quality of 

life.  For example, agriculture at the school aids in the on-site production of food for school 

lunches (Office of H.R.H., 2011). All three of these projects represent components of a practical 

education for self-reliance and sustainable living, which is beneficial in remote communities like 

Na Yao, where agriculture is a primary source of income (Alexander et. al., 2010).  These 

practices can be spread throughout areas of Asia that have similar environments as the Na Yao 

demonstration site.  These similar environments have access to the same resources as the Na Yao 

demonstration site, which makes the projects easier to transfer.  
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2.3 Disseminating the Knowledge of the Na Yao Demonstration Sites through 

Informational Media 

 Informational brochures and educational videos can be used to supplement existing 

demonstrations at the Na Yao schools by providing instruction on the wood vinegar, 

biofertilizers and biogas projects to the target audience. This section examines the different 

means of effectively disseminating knowledge on sustainable development through 

informational media and how to use that media to inspire change.  This information helps guide 

the development of media on the three sustainable development projects.  

2.3.1 Top-Down and Bottom-Up Dissemination at a Demonstration Site: Frameworks for 

Positively Influencing Visitors 

 By developing a clearly outlined message through a top-down method, informational 

media can transfer knowledge to the message-receiver. Communication professionals Dozier and 

Ehling (1992) define top-down dissemination as a type of dissemination that spreads knowledge 

from organizations and administrators to individuals. The Office of Her Royal Highness Princess 

Maha Chakri Sirindhorn‟s Projects wishes to provide informational brochures and educational 

videos to educators who visit the Na Yao schools, with the hopes that they can successfully 

transfer sustainable development projects to their home institutions. Robertson (1967), a Ph.D. 

and specialist in the diffusion of innovation, claims that messages communicated in a top-down 

manner have proved to be effective at conveying knowledge. However, he, among others such as 

communication scholar Klapper (1960), also acknowledges that top-down dissemination is less 

effective at changing attitudes and behavior. Understanding a bottom-up communication 

framework can lead to strategies for addressing this weakness by providing a sense of how 

different dissemination patterns can work together at a demonstration site. 

 Understanding how bottom-up communication might work at a demonstration site can 

inform the design of effective media by creating more opportunities to change attitudes and 

behavior.  A bottom-up approach starts the dissemination of information with individuals, who 

spread an idea through a community, normally via informal participation or interpersonal 

communication. According to UNESCO (2011), the philosophy of the approach of the royally-

initiated schools “is to use the school as a center of learning for the community” (“Formal 

Education,” para. 2).  Research by Dozier and Ehling (1992) advocates an interpersonal message 

rather than a mass media message for trying to influence this type of communication.  However, 
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while Robertson (1967) states that using an interpersonal message has proven to be effective at 

changing attitudes and behavior, Balit (2007), a scholar of communication for development, 

argues that effecting change with interpersonal communication requires highly trained 

individuals, more resources, and more time than mass media. Figure 2 below depicts both the 

top-down and bottom-up channels of information dissemination at a demonstration site.  

 

Figure 2: The potential channels of top-down and bottom-up dissemination                                  

that could occur at an educational demonstration site like the one in Na Yao. 

Figure 2 above shows two possible channels of information dissemination present at a 

demonstration site like the one in Na Yao. The left side of the figure shows top-down 

dissemination through formal participation in a program where educators visit a demonstration 

site and hopefully gain the correct knowledge and attitude to transfer a beneficial practice to their 

home institution. Ideally, the practice then becomes a part of the students‟ education. The right 

side of the figure shows bottom-up communication in which students and educators with 

knowledge of an idea or practice spread it to community members such as friends or relatives, 

who may then be influenced to adopt it. While this project focuses on the design of media for use 

in a primarily top-down channel, understanding the progress of bottom-up communication at the 

Na Yao demonstration site can potentially identify success stories of sustainable development, 

which can enhance the media‟s efficacy at influencing positive attitudes in the target audience. 
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2.3.2 Participatory Action Research as an Approach to Designing Effective Media 

 Elements of an approach known as “Participatory Action Research,” (PAR), can increase 

the effectiveness of informational media through the synthesis of stakeholder opinions. In 

Participatory Action Research Approaches and Methods: Connecting People, Participation, and 

Place, Kindon, Pain, and Kesbey (2007) define PAR as “researchers and participants working 

together to examine a problematic situation or action to change it for the better” (p. 1).  All 

stakeholders are thus included in problem identification, and have the opportunity to offer 

solutions to problems like spreading self-reliance.  In designing media, incorporating an 

approach that involves all stakeholders can lead to greater effectiveness, especially if the target 

audience shares characteristics with the research participants.   

However, caution should be exercised when using PAR because of cultural dynamics.  

Due to the involvement of multiple groups, research by Kindon et. al. (2007) states that PAR can 

be complicated by power structures within a community or organization.  If used carefully, PAR 

can work to design media with the assistance of the community members and guide the 

development of successful informational media. According to Bessette (2007) in his United 

Nations paper Facilitating Dialogue, Learning and Participation in Natural Resource 

Management, combining traditional and non-traditional research methods can help design media 

that better connects to the target audience, thus making it more effective.  There are several 

different styles of media that can work together to effectively convey information that can be 

discovered using PAR. 

2.3.3 Advantages of Using Multiple Forms of Media 

 Different types of media have strengths and weaknesses based on how they deliver 

information to the viewer. According to Kozma (1991) in his paper Learning with Media, factors 

that affect the efficacy of media include whether they deliver information by a visual means, 

verbal means, written means, or some combination of these modes. These factors influence the 

viewer‟s cognitive engagement and thus their comprehension of information.  Additionally, 

some media may require more technology than others, which affects matters of access and 

distribution. Using multiple forms of media to convey a topic can compensate for the majority of 

these differences.  Frost and Marx (1998) assert that a properly composed multi-media approach 

combines the strengths of each different type of media and minimizes the weaknesses.  The 

Office of Her Royal Highness Princess Maha Chakri Sirindhorn‟s Office requested both videos 
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and brochures to promote sustainable development and self-reliance across Asia.  According to 

Frost and Marx (1998), print media can provide basic to moderate levels of comprehension, 

while videos can provide cognitive engagement.  Brochure analysts Di Blas, Paolini and Rubegni 

(2010) argue that these two mediums, brochures and videos, complement each other when used 

in multi-media by reinforcing written information with verbal instruction and imagery.  

Educators can learn the basics of the wood vinegar, biofertilizers and biogas projects by reading 

brochures.  They can then watch videos to learn how to accurately perform each step of the 

projects and be inspired to start their own sustainable practices. 

2.3.3.1 Brochures 

 Brochures effectively provide concise and up to date information about the programs and 

services an organization offers.  According to Di Blas, et. al (2010), they are used to convey 

several key ideas to an audience in order to generate interest and provoke viewer inquiry into the 

topic.  The dissemination of brochures is aided by their low individual cost and limited 

technology requirement.  These factors make them particularly effective in raising awareness in 

underdeveloped areas. This is demonstrated in a case study by Bessette (2007), in which 

researchers used PAR in Uganda to facilitate the creation and use of informational brochures by 

banana farmers struggling with poor soil quality.  Furthermore, ease of customization enables 

brochures to be tailored to a specific audience. Research by media developers Skinner, 

Campbell, Rimer, Curry, and Prochaska (1999) shows that this tailoring process improves 

information retention.   

However, brochures are not ideal for direct instruction because they only allow a 

relatively small amount of information to be conveyed. Brochure critic Albarracin (2003) found 

that brochures are the least effective form of media for information retention, as they are often 

too short to convey sufficient information on a given subject. Therefore, they are best used to 

introduce topics rather than teach them, especially in a multi-media presentation. Coupling 

brochures and videos is particularly effective, as Albarracin (2007) discovered. In this 

combination, brochures serve to arouse interest, while videos maintain audience attention and 

provide information. In the context of this project, brochures can be used to provide more basic 

information for a particular practice and be supplemented by videos. 
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2.3.3.2 Videos 

 Video media excel at providing the maximum amount of information in the minimum 

amount of time while still maintaining the viewers‟ interest.  The unique combination of visual 

and auditory stimulation appeals to a variety of learning styles and increases the rate at which 

information is absorbed. Baggett and Ehrenfeucht (1981) determined that this enables more 

information to be conveyed in a shorter amount of time.  Video analysts Kaufman and Mohan 

(2009) agree that viewers tend to be far more receptive to visual media than the traditional text-

based approach.  Additionally, videos can be shown without the presence of an instructor, which 

saves valuable resources. This is important to the problem at hand because instructors at the Na 

Yao schools currently take time out of their work day to give visiting educators a tour of the 

demonstration site and explain the wood vinegar, biofertilizers, and biogas projects.  

For video media to be optimally effective, viewers must have some pre-existing concept 

of the topic presented. Researchers Huston and Wright (1983) argue that the audience should 

have a moderate comprehension of a subject prior to viewing because this maximizes both 

attention levels and viewer comprehension. Hannafin and Hughes (1986) discovered that one 

methods of achieving this is to orient the viewer with a series of key points on a subject.  

Brochures, with their frequent use of bullet points and numbered lists, are perfect for this task.  

Furthermore, brochures can be effective in undeveloped areas, which often lack the technologies 

that Balit (2007) claims are needed for videos to be effective on a larger scale. Thus, while 

videos may be effective at a demonstration site, they could be more difficult for visitors to use as 

a dissemination tool after they visit. 

2.4 Conclusion 

This literature review provides insight on the important social impacts of sustainable 

development, its broad support within governments and other organizations, and its specific role 

at the Na Yao demonstration site sponsored by the Office of H.R.H. Princess Maha Chakri 

Sirindhorn‟s Projects.  The synthesis of this information establishes the potential impacts of 

disseminating the useful knowledge of specific sustainable development initiatives located at this 

demonstration site to educators visiting from other remote rural areas. These impacts include the 

spread of self-reliance, the improvement of natural resource management, and continued 

education for sustainable development. A discussion of communication frameworks and their 

potential roles at a demonstration site leads to the conclusion that significant empirical research 
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at the Na Yao demonstration site can bring about effective information dissemination by 

informing the design of informational brochures and educational videos.  

In the following chapter, the team employs a variety of methods to determine the 

message of the media and clarify the communication goals of the project. The report describes 

the design, implementation, and analysis of an interview with the Office of H.R.H.‟s Projects, 

PAR at the Na Yao schools, an interview with a successful farmer employing sustainable 

practices, and a student questionnaire. 
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3. Determine the Message of the Informational Brochures and Educational Videos 

 

The combination of several research methods allowed the project team to determine the 

desired message of the informational media and meet the sponsor‟s goal of developing brochures 

and videos that inform educators about sustainable development and self-reliance in Asia. The 

team conducted interviews and surveys to learn about the problems that the Na Yao schools face, 

establish the current practices at this site, and clarify the goals and desired message of the media.  

Collecting opinion-based information from representatives of the Office of H.R.H.‟s Projects and 

the teachers at the Na Yao schools allowed the team to understand the media‟s communication 

goals.  This decision is supported by Balit‟s research (2007) on the importance of understanding 

the preferences of all stakeholders in a given issue.  The goal of this project, as stated by 

representatives from the Office of Her Royal Highness Princess Maha Chakri Sirindhorn‟s 

Projects, is to promote sustainable development and self-reliance to educators who visit the Na 

Yao schools and similar demonstration sites throughout Thailand.  This will allow them to bring 

these practices back to their own institutions and spread sustainable development throughout 

Asia.  

This chapter describes the methods the team used to determine the media message and 

the analysis of data resulting from these methods. The chapter concludes with an explanation of 

the media message, which the team has organized in themes.  

3.1 Methods to Determine the Purpose and Procedures for the Brochures and Educational 

Videos 

This section describes the methods used to determine the purpose of the media and the 

procedures of the wood vinegar, biofertilizers, and biogas projects. These two concepts are 

important components of the overall message to be conveyed by the informational brochures and 

educational videos. By learning from the Office of H.R.H. Princess Maha Chakri Sirindhorn‟s 

Projects and the teachers and students of the Na Yao Schools, the project team was able to clarify 

communication goals and better understand the wood vinegar, biofertilizers, and biogas projects. 
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3.1.1 Interview with Representatives from the Office of Her Royal Highness Princess Maha 

Chakri Sirindhorn’s Projects 

The Office of H.R.H. Princess Maha Chakri Sirindhorn‟s Projects plays an important role 

as a primary stakeholder in this project. Systems engineer Moisiadis (2002) cites the importance 

of accessing stakeholder opinions, particularly as they relate to a design process. According to 

Moisiadis, “the various levels at which each stakeholder perceives and reasons about the system 

can provide valuable input into why various functionalities may or may not be important” (p. 2). 

This advice can be applied to the team‟s consideration of both the important functionalities of the 

media and the important procedural components of each project.  Because of the value of 

stakeholder opinions, the project team decided to hold a semi-structured interview with 

representatives from the Office of Her Royal Highness Princess Maha Chakri Sirindhorn‟s 

Projects.  The semi-structured interview allowed for the creation of a set of questions that was 

delivered to the Office of H.R.H. two days prior to the interview.  According to social scientists 

Miller and Salkind (2002), the open-ended nature of questions and opportunity for face-to-face 

communication in a semi-structured interview allows for flexibility in asking the subjects follow-

up or clarification questions.  The project team benefitted from these opportunities throughout 

the course of the interview. 

The format of this interview was a formal meeting with all four of the Worcester 

Polytechnic Institute students and the three students from Chulalongkorn University present.  

Three representatives from the Office of Her Royal Highness Princess Maha Chakri Sirindhorn‟s 

Projects responded to the project team‟s questions.  In order to minimize translation errors, the 

interview was conducted in English and any confusing questions or responses were clarified in 

Thai.  In cases where Thai language was used during the interview, the Thai students provided 

immediate translation to their American counterparts.  A transcription of this interview can be 

found in Appendix C of this report. 

3.1.2 Participatory Action Research at the Na Yao Demonstration Site 

The project team supplemented the information collected in the interview by using 

Participatory Action Research (PAR) with the educators and students at the Na Yao schools 

because the success of informational media can often depend on the involvement of community 

members.  Additionally, PAR expert Huesca (2003) recommends strong researcher participation 

in development efforts, which the team achieved through this method.  The team was able to 
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participate in the wood vinegar, biofertilizers and biogas projects and fully understand the 

components of each in order to easily incorporate them in the informational media.  This method 

was selected because education theorists Haury and Rillero (1994) state that performing a task 

increases the understanding and retention of critical steps.  Participation offered the team an 

inside perspective on the scope of sustainable living and self-reliance.  The team also began to 

develop relationships with other project participants such as educators, whose honest input 

proved valuable to future research steps, such as the team‟s media assessment that is described in 

Section 5.4 of this report.  These results aided in designing media that creates shared character 

between those who send the message and those who receive it. 

As another crucial component of PAR, educators and students demonstrated their feelings 

towards the different projects and felt more involved in the education of those who visited the 

village.  They had the opportunity to teach the project team about the projects and portray the 

projects as their own.  They described the important aspects and benefits of each project to the 

team.  During this phase, all seven members of the project team and two members from the 

Office of H.R.H.‟s Projects went to the Phrarachathan Na Yao Secondary School and the Na Isan 

Border Patrol Police School to observe and participate in the projects for four days. 

3.2 Methods for Studying the Dissemination of Knowledge in Na Yao 

Understanding the dissemination of knowledge on beneficial sustainable practices within 

the community surrounding a demonstration site can inform informational media design by 

identifying instances of successful development. Incorporating these methods into media design 

can better convince visiting educators of the benefits that sustainable development can offer a 

community.  

3.2.1 Student Dissemination Questionnaire at the Na Yao Schools 

The project team used a survey questionnaire to study the dissemination of knowledge in 

Na Yao because this method could provide them with an overview of the students‟ opinions as 

well as the details of one specific example of dissemination.  The questionnaire can be found in 

Appendix D.  It asked the students at the Na Yao schools about the dissemination of information 

on sustainable lifestyles throughout the village.  A questionnaire was chosen because according 

social methods expert Bailey (1994), questionnaires provide a quick way to reach a relatively 

large audience.  Given the short time available for field research in Na Yao, this characteristic 
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allowed the team to identify individuals who have disseminated information on the projects to 

others.   

The eldest, most knowledgeable and most experienced students at the Na Isan Border 

Patrol Police School and the Phrarachathan Na Yao Secondary School were surveyed so that the 

project team could learn about the dissemination of knowledge related to sustainable 

development projects at both schools.  These students experience the benefits of some of the 

projects and learn about them in a formal setting, so they are well qualified to participate in this 

survey.  Fifteen of the sixth graders at the Na Isan Border Patrol Police School and forty-three of 

the twelfth graders at the Phrarachathan Na Yao Secondary School responded to the 

questionnaire, which was delivered in Thai.  Each student had an unlimited amount of time to 

complete the survey, but the majority of the students were able to complete it in less than twenty 

minutes.   

The project team discovered that many students did not understand the terminology of the 

questionnaire, particularly with the use of the words “sustainable development projects.”  In 

order to compensate for this interpretation error, the project team provided clarification by 

explaining to all of the students that the “sustainable development projects” are the wood 

vinegar, biofertilizers and biogas projects.  The team made sure that they did not explain the term 

in a way that may skew the results of the questionnaire.  Each of these clarifications can be found 

in Appendix D.  As a result of these questionnaires and clarifications, the team was able to speak 

to the visibility of projects within the community and highlight the success of the projects as 

experienced by the students.  

3.2.2 Interview with Sustainable Farm-Owner to Study Dissemination 

The second method for studying the dissemination of knowledge was to conduct a semi-

structured interview with a young man and his father who the project team met during their one 

day introductory trip to Na Yao.  The young man attended the Na Isarn Border Patrol School, 

graduated from the Phrarachathan Na Yao Secondary School and brought sustainable practices to 

his father‟s farm.  He won the King‟s Scholarship for his devotion to education and attended a 

university in Japan because of his dedication. 

In the semi-structured interview, the project team learned that this family believes that the 

spread of sustainable practices in remote areas of Thailand is rare and requires patience, but can 

also be extremely beneficial.  The project team discovered more about this specific example of 
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the spread of sustainable practices to a local farm.  The team created interview questions prior to 

arrival at the farm and used these questions along with ones that were developed throughout the 

interview in order to learn about the new topics that were introduced.  The interview with the 

father and his son took approximately an hour and a half.  In the interview with the student‟s 

father, the project team inquired about which aspects of the projects that his son worked on were 

most appealing, and what ultimately convinced him to use these self-reliant practices.  The team 

acquired information on why these individuals decided to spread sustainable practices to their 

farm and what information they learned from each other.  This interview informed the team by 

aiding in the selection of benefits to highlight in the media.  Appendix E describes the 

information that the project team obtained during these interviews.   

3.3 Understanding the Dissemination of Knowledge on Sustainable Development in Na 

Yao 

In order to understand the current state of dissemination on the sustainable practices that 

are taking place at the Na Yao schools and determine the overall message of these projects, the 

students must be interested in sharing their education.  When the project team performed a 

dissemination questionnaire with the students at the Na Yao schools, the team learned that the 

majority of them were inspired by the sustainable development projects and forty two out of fifty 

eight of them have shared what they have learned with others.  According to the students, they 

have shared information with family members, visitors who come to the schools, government 

officials and other villagers in Na Yao.  While this data shows that the sustainable development 

projects have a certain degree of visibility within the community, the team did not have adequate 

field research time to perform a more detailed inquiry and learn how sustainable development 

has been disseminated from the Na Yao schools to the families and farmers in the area.  The 

team had planned to perform follow-up interviews with students and their families to further 

understand how projects might be spread in the community. Although this opportunity did not 

arise, the fortuitous interview with the local farmer allowed the team to incorporate the success 

of a community member in the media designs. 

The project team learned that all fifty eight of the surveyed students believe that they 

benefit from the schools‟ projects.  The various benefits are shown in Error! Reference source not 

found. below based on the number of students that made similar comments.  
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Figure 3: A graph showing the benefits of the sustainable development projects                                    

that were reported by the students in Na Yao in the student questionnaire. 

Thirteen of the surveyed students learned to incorporate self-reliance in both their thinking 

process and in their studies.  Twelve of the fifty eight students believe that these projects can 

reduce family expenses and therefore increase their family incomes, which could also indicate 

that some community members have implemented these projects outside of the schools.  Most of 

all, students expressed that their practical education teaches them about the theory of agriculture 

and its practices. The students‟ encouraging opinions on the outcomes of the sustainable 

development projects helped the project team identify project benefits to include in the message 

of their informational media.  Forty three out of the fifty eight students responded that they had 

seen someone using a form of sustainable development outside of school.  The inclusion of these 

benefits will hopefully aid in motivating educators into action by inspiring positive attitudes 

about sustainable development projects.   

 The project team discovered that one notable community-based success of the Na Yao 

demonstration site is the story the local farmer and his son.  This local farmer was able to bring 

his family out of debt and start to become independent of the need to purchase food and health 

products.  He appreciates his opportunity to learn about the projects through his son, who 

attended the Na Isan Border Patrol Police School as a young boy, and through his attendance at 
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seminars on the King‟s Sufficiency Plan.  Through exposure to the projects at his son‟s primary 

and secondary schools, and the realization of his unsustainable lifestyle, which included 

significant income spent on gambling and alcohol, this local farmer was inspired to learn more 

about the concept of self-sufficiency. He spoke to the initial difficulties of moving away from a 

traditional, profit-based farming model, but eventually he was able to achieve self-reliance and 

even adapted the school‟s biofertilizers technique for his own farming. Despite the many benefits 

that this farmer has experienced as a result of these innovative practices, he predicts that only a 

small percent of the local villagers would actually consider implementing such practices.  He 

expressed that it is difficult to inspire people to change their behavior, which is a significant 

challenge to overcome.  As a result of this input, the team reinforced their understanding of the 

importance of positively influencing the attitude of the target audience. This increased 

appreciation for the challenges of disseminating sustainable development spoke to the 

significance of carefully identifying and characterizing the media message. 

3.4 Identification of Themes: Synthesizing Data to Determine the Overarching Media 

Message 

 This section discusses how insight obtained in Sections 3.1 through 3.3 feed into the 

overall message of the informational brochures and educational videos. The project team 

identified four major themes that work together to form an appropriate media message. They are 

organized into themes, which led to the team‟s success of incorporating into the media during the 

generation phase.  The team made sure that any content in their media falls under one or more of 

the following themes.  

3.4.1 Transferring Self-Reliance  

Self- Reliance emerged as the primary take-away message of the desired media.  During 

the semi-structured interview with the sponsor, when asked what aspects of the projects are most 

appealing to the mission of the Office of Her Royal Highness Princess Maha Chakri Sirindhorn‟s 

Projects, the concept of self-reliance was the first response.  In expanding on this point, 

interviewee Dr. Nantaporn Viravathana expressed that a focus on project procedure is necessary 

to allow for the successful transfer of sustainable development projects that emphasize self-

reliance.  Other comments supporting this theme can be found in Table 1 below. 
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 Interview Evidence Supporting a Procedural Purpose for the Transfer of Self –

Reliance 

1 “Project procedures have been the most difficult project aspects to communicate to 

visitors in the past” 

2 “There is a lack of a standardized or „international‟ project procedures” 

3 “Procedures should be conveyed in a way that steps can be adapted to another 

setting” 

4 “The context of the projects should not be the main focus, as the purpose of the 

media is to allow for implementation elsewhere”  

5 “Educators from countries with similar natural environments to the Na Yao region 

are chosen as visitors by both UNESCO and the governments of their home 

country” 

6 By focusing on the procedure of each project, they hope to minimize the need for 

“additional action” from the Office of H.R.H. after an educator visits 

7 A school in Laos implemented the biofertilizers project and quickly found 

themselves confused on some of the steps, necessitating clarification from The 

Office of H.R.H. 

Table 1: Quotes from the project team’s interview with the Office of H.R.H.                              

that support demonstrating the procedure of a project to transfer self-reliance. 

According to the interview subjects, normally, only a brief demonstration of a project is given to 

the educators who visit the village, which leaves gaps in information for these educators.  

However, the concept of self-reliance can be transferred to other remote areas if project 

procedures are communicated according to the sponsor‟s goal. Additionally, a focus on 

disseminating this theme provides visiting educators with enough detailed information to carry 

out their own sustainable development project at their home institutions. 
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3.4.2 Conveying Educational Benefits for Students Participating in Sustainable 

Development Projects 

The educational benefits that students receive, especially in simple math and science, 

make up a secondary message to be included in the designed media. Since the target audience 

consists of educators, conveying these benefits can create shared character between the media 

sender and receiver. Additionally, in the interview with the Office of H.R.H., representatives 

explained that the home institutions of visiting educators typically “have less funding and a 

weaker curriculum than the schools in Na Yao.”  When asked if visiting educators are usually 

interested in sustainable development projects prior to their visit to the Na Yao schools, 

representatives from the Office of H.R.H. stated that “visitors are interested, especially if they 

are looking to implement an interactive curriculum.”  In a student questionnaire thirteen out of 

forty three twelfth grade students at the Phrarachathan Na Yao Secondary School indicated that 

the projects provide self-development in their thinking process and learning.  Twenty six out of 

forty three twelfth grade students cited learning about the theory and practice of agriculture as a 

benefit of the school‟s curriculum.  All of this data indicates that educational benefits can emerge 

from sustainable development. 

To convey the integration of the projects under the larger goal of sustainable 

development, the team decided that a separate brochure providing an overview of the schools‟ 

hands-on curriculum would be beneficial.  This brochure sets up a context and primes the 

message receiver for more detailed information on wood vinegar, biofertilizers, and biogas.  

Using a separate brochure is in keeping with the Office‟s request that the context not be a focus 

of the main informational media.  Additionally, some basic scientific information can be 

incorporated into the informational media on wood vinegar, biofertilizers, and biogas.  This will 

allow educators to share fundamental scientific aspects of each project with their students, which 

emphasizes the Princess‟s goal of stressing the importance of scientific topics in daily life.  

3.4.3 Demonstrating Quality-of-Life Benefits  

Based on the research of Dozier and Ehling (1992), demonstrating quality-of-life benefits 

for students in the designed media helps to create positive attitudes in the message receiver.  For 

example, the students in Na Yao now receive food while at school instead of going home to find 

food. The agriculture programs in Na Yao help provide the students with lunch every day.  When 

asked how the standard of living has improved in Na Yao, representatives from the Office of 
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H.R.H. stated that this is one of the benefits of the projects taking place in the schools. The team 

observed school lunches being provided to students at both the Na Isan Border Patrol Police 

School and Phrarachathan Na Yao Secondary School.  In a student questionnaire, nine out of 

fifteen sixth graders and twelve out of forty three twelfth graders indicated that projects help to 

reduce family expenses because of their grounding in the principles of self-reliance.  

Additionally, the local farmer who practices sustainable development cited several specific 

quality-of-life benefits, such as the ability to make efficient use of resources found within the 

immediate natural environment for food, shelter, and health products. Including such benefits in 

the message of the brochures and videos can demonstrate the positive results of using sustainable 

agriculture.  

3.4.4 Promoting Environmental Awareness 

Environmental awareness is the final theme to be included in informational media. By 

appealing to the audience‟s sensibilities surrounding the preservation their immediate 

environment, the media can help educators grasp the gravity of moving towards sustainable 

living. Through observation and inquiry at the Na Yao schools, the team also learned that this is 

a goal of the schools‟ innovative curricula.  For example, environmental awareness is taught 

through discussion of the differences between chemical fertilizers and biofertilizers or between 

chemical pesticides and wood vinegar.  The team discovered that biogas is taught as a clean 

energy source, and reduces the secondary school‟s reliance on LPG fuel by twenty five percent 

each month.   In the interview with the Office of H.R.H., representatives expressed a belief that 

the concept of environmental awareness could be transferred to other schools in remote areas; 

“visiting educators can incorporate principles of environmental awareness into a future lesson 

plan.”  If educators have an idea of how these projects are sustainable alternatives for 

environmentally damaging practices, they can pass this message on to their students.  
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4. Methods for Developing an Effective Series of Informational Media to Disseminate 

Sustainable Development  

 

In order to develop media, designers must develop a series of guidelines to follow so that 

each component of the media receives attention. This section explains how the project team 

developed their informational media on the wood vinegar, biofertilizers and biogas projects and 

the reasoning behind each of the choices made. The team used a method of designing media 

adapted from prominent literature in order to ensure that the final product was thorough and easy 

for educators to understand.  First, the project team describes the original method for developing 

media that was discovered during archival research.  The project team then describes the slight 

adaptations they made to this model so that it could better suit this project. 

Before undertaking a detailed study of the media development process, media designers 

must understand some general characteristics of successful media.  Brochures and videos, 

especially when used for marketing or educational purposes, have several crucial characteristics 

that can render them extremely successful if correctly acquired.  According to media developer 

Boame (2010), these specific characteristics include quality, contrast, transparency, innovation, 

and organization.  Each of these characteristics is described in detail in Table 2 below. 

 

Characteristic Description 

Quality Depends on the budget, but typically a larger budget allows for more 

attractive media 

Contrast Must be easy to distinguish from other media and have a unique layout 

Transparency Depends on the product‟s ability to spread concepts and allow for the 

audience to absorb the desired ideas and practices 

Innovation Aroma of a media design and can convince people to take action 

Organization Must be well-planned, well thought out and prepared in a clear step-by-step 

process 

Table 2: A table adapted from Boame (2010) describing the important                            

characteristics that must be considered when designing informational                                

brochures and educational videos. 
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The project team identified these characteristics prior to developing their media to ensure that 

their final series of informational brochures and educational videos were of high quality and well 

organized.  The team used innovative design to spread the concept of sustainable development 

and allow for the educators who will be reading the media to absorb this innovative idea.  As a 

result, the team made eight brochures and six videos that are easy to distinguish from other 

media on wood vinegar, biofertilizers and biogas.  They used the principles described in the next 

section as a guideline for the development of their media. 

4.1 The Guiding Principles of Instructional System Design 

Instructional System Design (ISD) is an effective method for designing and evaluating 

informational media.  It provides media designers with a series of phases to complete while 

making their products.  Media analyst Clark (2010) uses a model called Analyze, Design, 

Develop, Implement, Evaluate, or ADDIE, to evaluate a medium and determine its ability to be 

successful.  According to Clark (2010), educational training videos that were modeled after the 

ADDIE system were used to improve safety in the workplace at the Wholesome Path Food 

Company.  These videos effectively prevented the Occupational Safety and Health 

Administration (OSHA) from shutting down the company.  This study shows how the proper use 

of media can have a positive impact on an audience.   

The ideas and practices of sustainable development can be disseminated through the use 

of brochures and videos based on the ADDIE plan.  By adapting the ADDIE plan and 

incorporating the various characteristics of informational media into the design of a brochure or 

video, the final product will be more likely to have the desired effects on the target audience.  

The two effective media, brochures and videos, can be used to supplement each other and 

expand educators‟ knowledge on wood vinegar, biofertilizers and biogas. 

4.2 Setting the Stage for Media Development: The Methods to Analyze, Plan, Generate, 

Assess, and Revise  

In order to develop an effective series of informational brochures, the team followed an 

adapted version of the ADDIE plan that is more suitable for the needs of their media. Due to 

time restrictions, the implementation phase of the ADDIE model could not be completed. The 

team performed an assessment, but it could not be carried out over a long period of time as 

suggested by the ADDIE plan.  Therefore, the group‟s adapted model was called Analyze, Plan, 
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Generate, Assess, and Revise (APGAR).  The details of this method can be seen in Figure 4 

below and are described in more detail following the figure. 

 

 

Figure 4: The Analyze, Plan, Generate, Assess, Revise (APGAR) method that                                

was used by the project team to properly design informational brochures. 

As demonstrated in Figure 4, the first step of this plan includes the analysis phase 

because the mission of a medium needs to be identified prior to proceeding its development.  

During this phase, the team determined the primary requirements for their brochures and videos.  

The team decided what tasks they needed to accomplish in order to achieve their goal.  A major 

component of this task list included identifying the target audience and determining how to best 

portray the information on the benefits and procedures of each of the projects.  By doing so, the 

project team ensured that the brochures and videos that they developed will appeal to the 

educators who use them. 

Moving into the second phase of Figure 4, the planning phase of this project is critical 

because it allows the developer to determine the purpose of the media.  According to 

Professional Advertising (2005), the purpose of the media must be identified before starting the 

design phase.  Brochures are often designed to either attract a new client‟s attention or to follow 

through with clients who are interested in more detailed information (Professional Advertising, 

2005).  On the other hand, videos are designed to provide more detail than brochures since they 

have more availability for in-depth descriptions. According to the requests of the Office of Her 

Royal Highness, these forms of media will be used to attract the attention of a new client, or in 

this case, inspire an educator who visits the Na Yao schools.  Brochures and videos are two 

effective ways of capturing an audience‟s attention and then providing them with the information 

they need to improve their lifestyle; therefore, the project team went forward with the design of 

these two types of media. 
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As demonstrated by the second bullet under the planning phase in Figure 4, the next 

crucial step is to establish the content of the media. According to media expert Bear (1997), 

background information on a topic, such as sustainable development, must be identified in order 

to continue on to the design phase.  Completing this step allowed the project team to gain an 

understanding of the media topics.  The majority of the content for the media was collected 

during the methods described in Chapter 3.  In their first meeting with the project team, the 

Office of H.R.H. requested that the information on the procedure and benefits of wood vinegar, 

biofertilizers and biogas be included as the main focus of the informational media.   

The third bullet of the planning phase in Figure 4 is to review sample brochures in order 

to design media that are innovative yet possess similar qualities as existing media.  Media analyst 

Bear (1997) suggests that media developers identify a common style and format to imitate when 

generating their product.  The project team performed a descriptive and a prescriptive genre 

analysis in order to discover the commonalities between brochure styles.  In this genre analysis, 

the project team identified similarities between informational brochures and educational videos 

that are used to promote sustainable development and environmental awareness.  In her report 

titled Genre Analysis and Comparison, Driscoll (2005) claims that a genre analysis can be 

performed based on four categories: rhetorical purpose and audience, content, structure and 

linguistic features.  Based on Driscoll‟s category definitions (2005), the project team decided to 

perform a content genre analysis and a structure genre analysis. Through these two methods, the 

team learned what kind of data is typically provided in informational media, how it is structured 

and how all of the components connect to each other.  Following the genre analysis, Bear (1997) 

suggests that this research be synthesized into criteria that will guide the design of the media. 

As identified in Figure 4, the third phase of the APGAR method involves generating the 

informational media by conveying the information that the team learned in an appealing manner.  

The generation phase can be smoothly executed by following the criteria created during the plan 

phase.  In order to meet the requests of the Office of H.R.H., each brochure and video has been 

developed in both English and in Thai. This allows for the media to cross both cultural and 

language barriers that can be present between the variety of educators who visit the schools in Na 

Yao. 

Once a prototype of the media is created, the team can move on to the fourth component 

of the APGAR method in Figure 4 and assess the designs to discover the strengths and 
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weaknesses of the samples. This decision is supported by Bear (1997), which suggests that a 

quality check be performed in order to develop the most effective series of final products as 

possible.  The project team used questionnaires to assess their media based on the suggestions of 

social researchers Hopfner and Rey (2009).  According to Hopfner and Rey (2009) 

questionnaires typically include true or false questions or Likert scale questions.  In his article, 

Likert Scaling Research Methods, Trochim (2006) defined a Likert scale question as a type of 

multiple choice type question that asks the subject to identify the level of agreement or 

disagreement they associate with a statement.   

In order to prevent the subjects from providing the answers that they believe the project 

team is interested in seeing, a description of the purpose of the questionnaire and the importance 

of honest answers is included at the beginning of the survey.  According to social researcher 

Bailey (1994), “the best inducement for an honest reply is simply to convince the respondent that 

the study is worthwhile and that his or her cooperation is important. Another strategy is to appeal 

to his or her „good Samaritan‟ instincts, telling him or her that you need his or her help” (p. 139).  

This approach is included in the questionnaire description in order to bring forward truthful 

responses.   

Unfortunately, educators only visit the Na Yao schools a few times each year, so the 

media could not be assessed by members of the target audience.  In order to compensate for this 

problem, the project team performed a brochure assessment with the educators and students at 

the Na Yao schools but did not have enough time to do the same with the videos.  The project 

team provided a supplementary assessment with their advisors and representatives from the 

Office of H.R.H. in order to receive feedback on their designs. 

The final phase in Figure 4 is the revision phase, which allowed the project team to create 

a more thorough form of media that appeals to the target audience.  Media analyst Bear (1997) 

asserts that media prototypes should be revised based on the information collected in the 

assessment questionnaires.  The team analyzed the results of their assessments and identified 

gaps between what the subjects learned from the media and what information the team hoped to 

convey.  The completion of this phase resulted in eight brochures and six videos that are 

included as an additional component of this report and were presented to the Office of Her Royal 

Highness Princess Maha Chakri Sirindhorn‟s Projects. 
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Each of these five phases of media design was used to develop the project team‟s 

effective series of informational brochures and educational videos.  Their adapted version of the 

ADDIE method proved to be crucial to the development of their media.  The following chapters 

describe how the team analyzed, planned, generated, assessed and revised their product to 

develop eight brochures and six videos that will promote sustainable development to educators 

who visit the Na Yao schools and similar demonstration sites throughout Thailand. 
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5. The Development of Informational Brochures 

 

Informational brochures need to be carefully designed and well-planned in order for them 

to be effective forms of disseminating knowledge on a product, idea or concept, such as 

sustainable development.  According to media developer Marker (2005), brochures are useful for 

“illustrating the company's design philosophy, attitude and most importantly, their product 

ranges” (p. 28).  Therefore, the team generated eight different brochures in both Thai and in 

English on wood vinegar, biofertilizers and biogas as well as an overview brochure on the 

innovative and integrated curriculum at demonstration sites throughout Thailand.  These 

informational brochures include details on the benefits, procedures and background of the 

projects, while the overview brochure describes how these projects have affected the students 

and the schools based on what the team learned in Na Yao. 

The development of brochures on the overall successes of the demonstration sites and 

three of the sustainable development projects can be of great use to the educators who visit the 

schools.  The educators can easily bring these brochures with them back to their own schools and 

use them to implement their own sustainable development projects.  They help disseminate 

knowledge from Thai demonstration sites to other remote areas of Asia and help transform ideas 

into actions.  This chapter proves why brochures are useful and how the project team followed 

their Analyze, Plan, Generate, Assess, Revise (APGAR) method described in Section 4.2 to 

develop an effective series of informational brochures.  Each of the following sections describes 

the implementation of each phase of the APGAR method and analyzes the results of that phase. 

5.1 The Analysis Phase for Designing Informational Brochures 

In the analysis phase, the team determined that their target audience is educators who 

visit the Na Yao schools and devised a list of important tasks to follow.  The first task that the 

team identified was to determine how to convey the desired message to the target audience.  This 

ensured that the brochures appeal to the educators who read them.  The second step on this task 

list included determining the information that needed to be included in the brochures.  This 

allowed the project team to determine the content of the media.  The final task was to take 

pictures and select the best ones to be used in the media.  This helped the team determine the 

visual appeal of the brochures.  Each of these tasks allowed for the project team to identify what 
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they needed to do before they started working.  This phase was completed within the project 

team‟s first few weeks in Thailand. 

5.2 The Planning Phase for Designing Informational Brochures 

A plan needs to be developed prior to designing an effective series of informational 

media.  During their interview with representatives from the Office of Her Royal Highness 

Princess Maha Chakri Sirindhorn‟s Projects, the team completed the first step of their plan and 

determined the purpose of their media.  They learned that the media will be used to promote self-

reliance and environmental awareness to educators who visit the Na Yao schools and similar 

demonstration sites.  The goal of the Office of H.R.H. is for these educators to bring these 

practices back to their own countries and academic institutions (Office of H.R.H., Personal 

Communications, January 18, 2011).   

Another component of the plan phase involves identifying the critical content of the 

media.  In an interview with representatives from the Office of Her Royal Highness Princess 

Maha Chakri Sirindhorn‟s Projects, the project team learned that the brochures need to teach the 

audience about the benefits and procedures of the wood vinegar, biofertilizers and biogas 

projects (Office of H.R.H., Personal Communications, January 18, 2011).  Both the 

representatives from the sponsor‟s office and the teachers at the Na Yao schools taught the 

project team how to perform each sustainable development project properly and showed them 

how the products of each project are used to benefit the schools (Office of H.R.H., Personal 

Communications, January 18, 2011). The results of these participatory educational sessions are 

displayed in each of the informational brochures that the project team produced.  

The project team also conducted a prescriptive and descriptive genre analysis, during 

which they compared Western and Thai brochures on sustainable development and identified the 

important commonalities between them.  As a result of this analysis, the project team was able to 

develop six criteria that they followed when designing the brochures.  These six criteria are 

described in the following section. 

5.2.1 The Development of Criteria for Informational Brochures 

Referencing past examples of successful informational brochures and identifying 

commonalities that occur between them is important to developing brochures on wood vinegar, 

biogas and biofertilizers because it results in a product that is more appealing to the target 
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audience.  The team studied eight Western and eight Thai brochures.  They chose these sets of 

brochures because they captured their eye and related to similar topics as the brochures that the 

project team made.  When analyzing the media, the project team focused on the type, layout, 

shape, font, color and content in Thai and Western brochures. Table 3 below shows these criteria 

and provides a brief description of the differences and similarities between the two different 

culture‟s preferences.   
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Criteria Western Approach Thai Approach 

Type -Prefer tri-fold brochures -Prefer tri-fold brochures 

Layout -Stimulating cover page 

-Contact information on back middle 

page 

-Important information on inside flap 

-Include blank or white space 

-Often looks like the background has 

been designed on a computer 

-Stimulating cover page 

-Contact information on back middle 

page 

-Important information on inside flap 

-Include colorful images to fill the 

spaces 

-Uses images as a background 

Shapes -Prefer rectangles and squares -Prefer circular objects 

Fonts -Clear and easy to read -Clear and easy to read 

Colors -Tend to use green, blue and 

occasionally orange 

-Tend to use green, blue and 

occasionally orange 

-Uses more intense shades of colors 

Content -Focus on procedures and benefits of 

the projects 

-Information is inspiring and 

captivating 

-Information sells the product 

-Sentence structure varies between full 

sentences and bullet points 

-Focus on procedures and benefits of 

the projects 

-Information is inspiring and 

captivating 

-Information sells the product 

-Sentence structure varies between full 

sentences and bullet points 

Table 3: Six criteria to follow for developing Thai and Western informational brochures. 

The project team identified many similarities between Thai and Western brochures, but 

also acknowledged several differences, which are easy to distinguish in their own brochures.  For 

example, Table 3 demonstrates that the team discovered a significant difference in the shapes in 
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Thai and Western brochures.  The team recognized that Thai brochures often use circles to frame 

an idea, while Western brochures use squares.  Additionally, the project team realized that Thai 

brochures are extremely populated with pictures, while Western brochures incorporate white 

space to separate out the information.  The team‟s final discovery is that while both Thai and 

Western brochures use shades of blue, green and orange, the strength of the colors in Thai 

brochures is much more intense than the pale colors used in Western brochures.   

The creation of these criteria provided the project team with a thorough set of guidelines 

to follow in order to develop appealing brochures for educators who visit the Na Yao schools and 

other demonstration sites throughout Thailand.  Based on these guidelines for creating the type, 

layout, shape, font, color and content in Thai and Western brochures, future teams will have 

advice on how they can successfully duplicate these ideas.  Figure 5 below is an example of the 

inside of one of the Western brochures that the project team used in their genre analysis. 

 

Figure 5: A Western tri-fold brochure that was used in the project team’s                                 

genre analysis with several criteria identified in red text. 

Each of the six criteria that the project team identified can be seen in this figure.  This is a tri-

fold brochure that has an attractive layout, square pictures and an appealing font.  It also uses 

blue and green, as well as some orange, to accent the text.  The brochure connects with students 

and teaches them about the actions that they can take to further their education. 
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Figure 6: A sample of one of the Thai tri-fold brochures used in the project                                               

team’s genre analysis with each of the criterion identified in red text. 

Figure 6 above demonstrates an example of the title flap, back cover and first interior flap 

of one of the effective Thai brochures used in the project team‟s genre analysis.  It uses circles 

and rounded edges, the colors blue, green and orange, and appealing fonts to captivate the 

audience.  As the project team discovered, there are many pictures throughout this brochure.  

This sample also has an appealing layout that sells the concepts of the brochure to the reader.  

These criteria are important to the design of an appealing Thai brochure. 

An explanation of how the project team designed their brochures and how they accounted 

for the differences between Thai and Western brochures is provided below.  Each of the six 

criteria is described separately to recognize all of the significant decisions that the project team 

made.  The project team found it imperative to understand each of these criteria before moving 

on to the generation phase because they guided the development of a set of brochures that appeal 

specifically to the educators who will read them. 

Based on the team‟s genre analysis, they decided to make a tri-fold brochure for each of 

the sustainable development projects because this style lends itself to selling a product or idea. 

The photographs capture the reader‟s attention and the folds of the flaps allow for the brochure to 
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immediately inspire the reader and convince them to continue reading.  Different types of 

brochures can include between six and sixteen flaps of information, but most brochures are more 

concise.  The majority of the brochures that the project team studied in their genre analysis were 

tri-fold brochures, which include six flaps of information.  In their article titled How to Build 

Multimedia and Multichannel Corporate Brochures,  Di Blas, Paolini, and Rubegni (2010) state 

that tri-fold brochures are the most common style of brochure because they are easy to use, 

simple to understand, innovative and can quickly be customized.  The project team chose to use a 

tri-fold brochure, since educators will likely be the most familiar with this style and it lends itself 

to selling the sustainable development projects.   

In order to ensure that a tri-fold brochure is conveying the appropriate information, it 

must follow a standard layout.  The project team discovered several commonalities between the 

layouts of Thai and Western tri-fold brochures.  First, the cover, or front flap of a tri-fold 

brochure has very few words on it (Professional Advertising, 2005). During the genre analysis, 

the team recognized that this flap typically only includes the title and company name.  The 

images on this flap are often show happy people or the greater scope of the product or idea that 

this brochure is trying to promote.  The genre analysis also taught the team that the first inside 

flap of the brochure, which is printed on the back of the paper, includes the most important 

information in the brochure in the form of concise bullet points.  As a result, the benefits of the 

projects are displayed on this flap of the project team‟s brochures.  The project benefits are the 

most important information to communicate to the target audience because they can capture the 

reader‟s attention and encourage them to continue learning about the project procedures and 

details.  

The inside three flaps of a tri-fold brochure are often written in full sentences, as seen in 

both the Thai and the Western samples in Figure 5 and Figure 6.  The genre analysis showed that 

these flaps include information on the history of a company or product and specific details that 

help promote the item.  They can be divided into sections, usually with the two of the flaps 

including similar information and then the third flap providing details on a different component 

of the product.  Based on this commonality between tri-fold brochures, the project team used 

these flaps to teach the target audience about the role of the sustainable development projects in 

the school and the procedures for each of the projects.   
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Tri-fold brochures are also one of the most visually stimulating types of brochures.  In the 

genre analysis, the project team learned that Western brochures often use blank or white space to 

help distinguish between each of the flaps.  This is supported by media professionals, who 

believe that by keeping blank and white space in a brochure, the target audience is more apt to 

read it (Professional Advertising, 2005).  The team recognized that Western brochures include 

fewer pictures than Thai brochures.  This is due to the fact that including too many pictures in a 

brochure causes the text to lose its impact and the brochure appears out of balance because it is 

so crowded and hard to read (Professional Advertising, 2005).  In addition, the genre analysis 

proved that Thai brochures often have a faded picture as a part of the background, while Western 

brochures often have a computer generated background that has a combination of shapes in it. 

The back center page of both Thai and Western tri-fold brochures is often very simple and 

includes a faded picture on the grand scheme of the product or a solid background design.  Any 

necessary contact information is included on this page.  Therefore, the project team included 

contact information for the Office of Her Royal Highness Princess Maha Chakri Sirindhorn‟s 

Projects on this flap.  Based on the team‟s genre analysis, these commonalities and differences in 

the layout of Thai and Western brochures were taken into account when designing the media to 

ensure that each of the six flaps of the brochures meet their role. 

The layout of a brochure is complemented by the shapes incorporated in the design, 

which are different in Thai and Western brochures. Thai brochures use circles and ovals to 

accent their topics and images, while Western brochures use squares and rectangles, employing 

wavy designs only occasionally. As a result of these discoveries, the project team included 

circles and rectangles as appropriate in each of the brochure designs.  This attention to the layout 

allows for the brochures to appeal to educators from either Thailand or neighboring countries. 

Thai and Western brochures both use text that is easy to read, attractive and varies in size 

depending on its importance.  In both types of brochures, the title of a section is written in a 

larger font size and in a darker shade of the text color. The tone and color of the text needs to be 

appropriate and not too colorful, in order to maintain suitable visibility and contrast from the 

background of a brochure.  Table 4 below shows some details on the preferred size of the text 

amongst different age groups in Western and Thai characters.  From this table, the project team 

concluded that the body of the text in their English brochures needs to be between size ten and 
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size twelve point font, while the Thai characters need to be between size fourteen and sixteen 

point font.  The titles of each flap are in a larger font to allow them to be easily distinguished. 

 

Age Group Size of Roman Character (pt.) Size of Thai Character (pt.) 

5–7 18 24–30 

7–9 12–14 18–30 

10–12 11–12 16–18 

                Above 12 11–12 16–18 

Adult 10–11–12 14–16 

Over the age of 60 11–12 16–18 

Table 4: A comparative table of the English and Thai font size                                         

preferences for readers of all ages adapted from Saksit and Junpen (2011). 

Western and Thai brochures vary in the strength of colors that they use to demonstrate 

different topics.  From the genre analysis, the team learned that Thai brochures usually use 

brighter colors that capture the reader‟s eye better than the standard range of faded colors that 

Western brochures use.  As a result, the project team chose to design their brochures in blue, 

green and orange and made sure that the colors in the Thai brochures had a greater intensity. 

In order to inspire the target audience, the content of informational brochures is typically 

related to the product‟s benefits and uses in the community.  According to media design experts 

Bear (1997) and Professional Advertising (2005), it is good to “lead with the benefits” because 

inspirational or introductory information is needed to capture the reader‟s attention and make 

them want to continue reading.  During their genre analysis, the team learned how to write the 

content of their brochures.  Designers write brochures in a way that relates to the individual who 

reads it.  The project team realized that in order to sell wood vinegar, biofertilizers and biogas, 

they needed to connect with the educators who will read the brochures on a personal level and 

sell the idea of sustainable development to the reader without using too much academic 

language.  By establishing this connection, the information in the brochures makes the reader 
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feel like this idea was developed for them and that they should follow through with this change 

in their lifestyle.  The project team established this connection in each of their eight brochures in 

order to captivate their audience. 

The project team collected valuable content related information for these brochures 

through Participatory Action Research (PAR) and an interview with representatives from the 

Office of Her Royal Highness.  PAR allows for the members of a community to connect to the 

media better.  In order to develop this connection, the project team had the students perform the 

projects with assistance from their teachers so that the people in the brochures are those who 

actually practice the sustainable development projects.  This helped the project team learn how to 

convey the information in a way that will connect the educators who it is designed for to the 

projects.  Additionally, the pictures of local students performing the projects makes the idea of 

sustainable development seem more feasible.  The material in the informational brochures 

focuses on the benefits and procedures of each of the three projects and is written so that 

educators feel as though these projects are made for them.  The project team also designed an 

overview brochure which focuses on how sustainable living and self-reliance are incorporated 

into the schools‟ curricula and demonstrates how well these projects complement each other. 

While researching the design of brochures, the team learned that the printing process is 

important to the quality of the brochure as well.  They discovered that the reception and 

audiences interpretation of brochures depends on the quality of the paper, the quality of the 

images, and the proper formatting style.  Quality analyst Duermyer (2011) claims that most 

brochures are made on size A4 paper since that is either 100lb or 80lb since it is typically the 

most cost-effective and can be printed for a minimal fee.  Adding varnish can add an appealing 

gloss to the brochure; however, having many pictures in the brochure will create a glossy 

appearance anyways.  Based on research from Duermyer (2011) all images in the media should 

be at least 300 dpi in order to print them clearly and with full sharpness.  This makes the media 

seem more sophisticated and creates a more successful design.  These effects are important for 

printing an appealing version of the final product.  They were taken into account when the 

project team performed the generation phase of their brochures. 

5.3 The Generation Phase for Designing Informational Brochures  

The generation of informational brochures takes care, precision and proper planning.  In 

order to generate these brochures, the project team followed each step of the analysis and plan 
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phases that are described above and synthesized the information that was collected.  The team 

then placed the pictures and desired information into eight brochures that were designed in 

Microsoft Publisher based on the criteria that were developed in the genre analysis.  Each of 

these brochures promotes either wood vinegar, biofertilizers, biogas or the use of sustainable 

development to enhance education.   They disseminate knowledge on sustainable practices to the 

educators who will read them.  As a result, communities in remote areas of Asia will have more 

opportunities to prosper.  These communities will learn how to provide food for their families, 

how to improve their health, how to save money and how to efficiently use the resources that 

they have available to them.  These brochures make sustainable development feasible for remote 

areas in Asia. 

5.4 The Assessment Phase for Designing Informational Brochures 

One of the most important factors of creating an effective brochure is assessing it with 

representatives of the target audience to see if the media is meeting its desired purpose and 

providing the appropriate content.  In order to evaluate their media, the team created an 

assessment questionnaire, which can be found in Appendix F.  All forty teachers at the 

Phrarachathan Na Yao Secondary School and the Na Isan Border Patrol Police School completed 

this assessment, along with forty twelfth grade students and fifteen sixth grade students from Na 

Yao.  The project team chose to perform the assessment with the schools‟ teachers because they 

are the group of people in Na Yao who are most similar to the actual target audience.  The 

students who were selected are the oldest at each of the schools and have the most knowledge on 

the sustainable development projects.  During the assessment, each subject had an opportunity to 

review the sample brochures and reflect their thoughts on the visual appeal and content of the 

brochures as well as the content of them. 

The project team discovered that there were several strengths to their media and that they 

had effectively conveyed the desired content.  The results of the questionnaire proved that the 

majority of the subjects who read the brochures understood them enough to answer the content 

related questions.  For example, when the subjects were asked to respond to the true or false 

question, “the production of wood vinegar is a long process that requires patience,” ninety five 

out of ninety nine of the subjects responded correctly.  This taught the team that the content of 

their media was effectively communicated to the subjects.  The subjects also responded 

positively to the visual appeal of the media.  Eighty three out of ninety nine of them agreed that 
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the brochure “grabbed their attention,” and eight of them strongly agreed. Eighty four out of the 

ninety nine subjects also agreed that the media had “an attractive layout” and five of them 

strongly agreed. Another strength of the media is that sixty five out of the ninety nine subjects 

who responded agreed that they were “inspired to start living in a more sustainable manner,” 

while twenty five of them strongly agreed.  These results prove that the project team was able to 

promote self-reliance and sustainable development to the subjects through their brochures.   

Despite all of this positive feedback on the brochures, the assessment questionnaire also 

provided the project team with some significant weaknesses to address.  First of all, seventeen of 

the ninety nine subjects disagreed with the fact that the font was easy to read. Through comments 

from teachers, the team discovered many complaints about the font of the Thai brochures in 

particular.  Through further inquiry, the project team discovered that the Thai characters were too 

small and decided to increase the size of them.  In addition to the questionnaire, several teachers 

offered supplementary comments on the brochures. The teachers indicated that the Thai 

brochures needed clarification in wording.  One of the teachers also commented that the pictures 

of bananas that were in the prototype of the overall brochure on sustainable development did not 

relate to the topic.  As a result of these comments, the project team decided to incorporate new 

pictures in that brochure that are specifically related to sustainable development, such as the rice 

fields from the King‟s theory of agricultural sufficiency.  Several other teachers commented that 

the brochures lacked a common theme between them.   Each prototype was appealing on its own, 

but it was difficult to quickly identify a single brochure from the series.  The project team 

decided to choose the Thai brochure and the Western brochure that the subjects liked the best 

and adjust the other brochures to use this same design.  The final product includes one style of 

Thai brochures and one style of Western brochures, with differing colors so that they can still be 

easily distinguished between. The results of the questionnaire and the additional comments from 

the teachers were very constructive and led to a more appealing final product.   

In addition to the assessment with the Na Yao educators and students, the project team 

was able to effectively assess these informational brochures with the sponsor and project 

advisors.  The subjects were provided with prototypes of each of the eight brochures and gave 

the project team feedback on the content and design of them.  In this assessment, the team 

learned the importance of matching colors, image alignment, and font choice. The team learned 

how to convey the content of the media in a more effective and inspiring manner that also filled 
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the page appropriately.  One of the project advisors suggested that the project team used quotes 

as a device for relating these projects back to the educators who read the brochures.  Each of 

these suggestions was taken into account in the revision phase. 

5.5 The Revision Phase for Designing Informational Brochures 

In order to finalize the brochures, the comments received in the assessment phase were 

translated into actions.  The figures below are examples of one of the Western and one of the 

Thai brochures that the project team developed.  This section provides insight on the revisions 

that the project team made as a result of their research and assessment. 

 

 

Figure 7: The front side of the English Overview brochure that was created by the project 

team for educators who visit demonstration sites with sustainable development. 

 Figure 7 shows one of the effective English brochures that the project team developed, 

assessed and revised in order to reach their final product.  This brochure is used to sell the idea of 



44 

 

sustainable development to educators.  The color purple was selected because it represents Her 

Royal Highness Princess Maha Chakri Sirindhorn, and the photos in this brochure are tinted in 

purple, such as the picture on the title flap of this brochure.  This makes the brochure more 

appealing because it unites each picture with the background of the brochure and is easier on the 

reader.  The project team included images of happy students who are thriving in their community 

to visually capture the reader‟s attention and develop a connection.  These square pictures are all 

aligned with text or with each other in order to direct the reader‟s eye.  This arrangement adds a 

level of professionalism to the brochures and allows for a more visually stimulating product.   

The project team also developed a connection to the reader by telling a personal story on 

the left-most flap in Figure 7.  This helps make the projects seem more feasible to the educators 

who read the brochures and gives them a specific example of someone who really benefitted 

from sustainable development. During their assessment, the project team learned about the 

importance of including quotes from students who enjoyed participating in the topic.  Therefore, 

in order to further develop a connection between the readers and the sustainable development 

practices, the project team decided to include quotes in all of their brochures.   

Once a connection was established, the project team used a combination of full sentences 

and bullet points to convey their information.  They separated each flap of the brochure into 

several different categories using titles in a larger and easy to read font.  This prevents the reader 

from getting bored of the information and maintains their attention throughout the time that they 

read the brochure.  The content of this brochure describes how much the educators who read it 

could benefit from using sustainable development at their own schools.  This content is written in 

an inspiring manner so that the educators will read the brochure and feel the need to return to 

their own schools and implement sustainable development projects there.  The team found that 

the assessment greatly improved the layout and content of this brochure. 
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Figure 8: The inside of the Thai Wood Vinegar brochure that was developed                                

by the project team for educators who are interested in implementing                                              

a wood vinegar project at their own school. 

 Figure 8 is an image of the inside of the Thai wood vinegar brochure that was developed 

by the project team.  Each of the Thai brochures that the project team developed on wood 

vinegar, biofertilizers and biogas are laid out in this format but in a different color for each 

project.  The team used green for the wood vinegar brochure, blue for the biofertilizers brochure 

and orange for the biogas brochure.  The color green was selected for this brochure because 

wood vinegar is a sustainable development project that promotes environmental awareness and 

green is also one of the most common colors that the team noticed in their genre analysis.  This 

color will appeal to educators who read this brochure because it quickly captures their attention 

and is still easy to read.  As seen on the top of this brochure, the project team used circular 

images to appeal to the Thai educators and included shades of green in these images in order to 

make the brochure more visually appealing.   
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This brochure focuses on the benefits and procedures of the wood vinegar project and 

therefore these components form the content of this medium.  By including this information, 

educators can return to their schools and know exactly what steps they need to follow to build 

and use a wood vinegar kiln of their own.  The team chose to include a diagram on the center 

flap of this brochure to refer to when building the wood vinegar kiln to help the reader visualize 

their end product.  In order to ensure that the brochure is easy to read, the project team selected 

the appropriate font size based on the research that they performed in Section 5.2.1.  The size 

varies from the title to the body of the brochure.  The font size was increased after the project 

team‟s assessment and is now easier for the target audience to read.  As with the English 

brochure in Figure 7, the project team chose to include a personalized quote from a student to 

connect with the educators who read it.  By developing this connection, the brochures make the 

reader realize that sustainable development is not just an idea to read about, but it is a practice 

that can be implemented and used to improve the quality of life in a community.  
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Figure 9: The inside of the English Biogas brochure that was developed                                                

by the project team for educators who are interested in                                                                                 

implementing a biogas project at their own school. 

Figure 9 above shows the inside of the English biogas brochure that the project team 

developed.  As with the Thai brochures on the three sustainable development projects, the 

English brochures are all made in the same general layout, but with different colors and content.  

Again, this creates a theme between the brochures and also makes them easier to distinguish 

between.  The team used the same colors for each of the projects as they did in the Thai 

brochures in order for the target audience to easily connect each of the brochures to one another.  

The team used rectangles to accent the text in this brochure because the genre analysis proved 

that westerners are attracted to this style.   

One of the strengths of all of the brochures on the three sustainable development projects 

is the ability to clearly convey the procedures for each project.  As the team learned in their 

research from Albarracin (2003) in Section 2.3.3, brochures are too short to convey sufficient 

information on a project and are a difficult way to teach a topic.  The team overcame this 
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weakness in brochures by using a table to convey their information as shown on the two center 

and right flaps of Figure 9.  During their genre analysis, they learned that this is one of the best 

ways to convey a step-by-step process.  In their assessment with teachers and students at the Na 

Yao schools, the team learned that their brochures effectively teach each step of making wood 

vinegar, biofertilizers and biogas.  The team included several content related questions on the 

sustainable development projects and an average of ninety two out of ninety nine of the 

participants answered those questions correctly (Appendix F).   

The project team adjusted the prototypes of their media according to the comments that 

they received from their assessment subjects and developed a more effective series of 

informational brochures.  These revisions minimized information gaps in the media and 

addressed the concerns that the subjects expressed with the layout and design of the brochures.  

The final result of these revisions was a completed set of eight informational brochures in Thai 

and in English on the sustainable development projects at the Na Yao schools that can be applied 

to similar demonstration sites throughout Thailand.  All of these brochures convey the 

information in a concise manner which can be supplemented with videos on the same topics.  In 

the project team‟s research in Section 2.3.3, they learned that brochures and videos complement 

each other and that the information that does not need to be conveyed in a brochure can be 

incorporated into a video.  Therefore, the team decided to develop a series of videos on each of 

the projects in addition to their brochures.  
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6. The Development of Educational Videos 

 

In addition to the use of informational brochures, the details of the sustainable 

development projects can effectively be communicated to educators through the use of 

educational videos.  The Office of H.R.H. requested that the team produce three videos on the 

wood vinegar, biofertilizers and biogas projects at the Na Yao schools to benefit the educators 

who visit these demonstration sites throughout Thailand.  The project team created these videos 

in both English and in Thai so that they can be used by visitors with a variety of backgrounds.  

To maintain consistency in their methods, the project team used the APGAR method in order to 

develop an effective series of educational videos.  The phases of the APGAR method include 

analyzing, planning, generating, assessing and revising educational videos. 

The specifics of how to carry out the three sustainable development projects can be 

explained through the use of educational videos.  Educators who visit the Na Yao schools and 

similar demonstration sites can bring these videos back to their academic institutions and use 

them as a guideline for creating similar projects.  This chapter describes how the project team 

used the APGAR method to develop an effective series of educational videos.  The 

implementation and analysis of each of the five phases of APGAR are described below. 

6.1 The Analysis Phase for Designing Educational Videos 

The main components of the analysis phase include identifying the target audience and 

developing an effective task list that the team can follow to create an effective educational video.  

After speaking with representatives from the Office of Her Royal Highness Princess Maha 

Chakri Sirindhorn‟s Projects, the team identified the same target audience as they did for the 

brochures.  The target audience is educators who visit the Na Yao schools and similar 

demonstration sites throughout Thailand.  Next, the project team identified an appealing way to 

convey the desired message to the educators so that the videos appeal to them.  The team 

proceeded by making a task list and deciding what they needed to complete in order to follow the 

APGAR method.  The project team decided that they needed careful planning and a video script 

for each of the three films in order to complete all of their filming during their second trip to Na 

Yao and then edit the videos for the remainder of their time in Thailand. 
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6.2 The Planning Phase for Designing Educational Videos 

Before generating any educational videos, the purpose, content and structure must be 

decided and conveyed through the use of a detailed video script.  The educational videos have 

the same purpose as the informational brochures that the team developed.  However, they lend 

themselves to more detail than a brochure does.  They will be used to educate the teachers who 

visit the demonstration sites on self-reliance and environmental awareness so that they can return 

to their academic institutions and implement similar projects (Office of H.R.H., Personal 

Communication, January 18, 2011).  In addition, the content of the videos is similar to that of the 

brochures.  Fortunately, since videos have more time available to describe each aspect of the 

projects than the brochures did, every step of the procedure is given in detail (Office of H.R.H., 

Personal Communication, January 18, 2011).  The benefits of each of the projects are also 

described in the videos in order to inspire educators to start their own sustainable development 

projects. The team learned about the procedures and benefits of the projects while at the Na Yao 

schools and during their interview with representatives from the Office of H.R.H.  To ensure that 

the videos developed in an established and successful way, the project team conducted a 

prescriptive and descriptive genre analysis of educational videos that pertained to making films.  

This genre analysis allowed the team to develop the criteria that are explained in the following 

section and write a script that was used to film each shot of the video. 

6.2.1 The Development of Criteria for Videos 

In order to design an effective series of educational videos, the team needed to discover 

the commonalities between similar types of educational videos.  The project team performed a 

genre analysis in order to create several criteria for making educational videos.  These criteria 

define the structure, shot choice and film length for the educational videos that the project team 

designed and are briefly described in Table 5.  The project team emphasizes the importance of 

understanding each of these criteria individually before moving into the generation phase.  By 

closely investigating each criterion, the team developed a series of videos that appeal to 

educators who visit demonstration sites like the one in Na Yao. 
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Criteria Western and Thai Styles 

Structure -Prepare the viewer 

-Direct the viewer‟s attention 

-Provide the viewer participation 

-Provide feedback to the viewer 

-Provide repetition 

Shot Choice -Vary vantage point 

-Vary shot length 

Film Length -Total of 10 minutes 

Table 5: A brief description of the three criteria for creating educational                                  

videos that were identified during the project team’s genre analysis of videos. 

 The structure of an educational video follows a standard format so that the information 

within the video can be conveyed in a clear and detailed manner.  There are five main 

components in the structure of an educational video.  They are to prepare the viewer, direct the 

viewer‟s attention, provide the viewer with participation, provide feedback to the viewer and 

provide repetition.  Each of these five structural components works together to teach the viewer 

about a topic like sustainable development.  The project team learned that in order to captivate 

their audience, they need to relate to them on a personal level, just like with the brochures.  The 

videos use basic vocabulary on the benefits and procedures for each project that inspires the 

viewer to adopt sustainable development.  This establishes a connection between the viewer and 

the video which makes it more likely for the viewer to implement these practices.  The goal of 

these videos is to sell sustainability.  The content of them does so through using stimulating 

audio recorded on a sophisticated microphone and appealing visuals of smiling children who are 

participating in the projects.  The videos also use language that instills a sense of want in the 

audience.  For example, each video concludes with a rhetorical question that asks the viewer why 

they would not implement that project.  This tactic creates a sense of need in the viewer. 
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 The five structural components allowed the project team to include all of the necessary 

content while still following an effective method.  These components are based off of the 

educational media framework laid down by video analyst Wim Westera (1995) and supported by 

the project team‟s genre analysis.  The first component of structure is to prepare the viewer.  

According to video designers Fleming and Levie (1985), learning processes are more effective 

when viewers have been well prepared for their learning tasks. In the genre analysis, the team 

learned that in order to prepare the viewer, they can present highly aesthetic visuals and sounds 

that are appealing to the target audience in the start of the video.  Next, video researcher Postman 

(1986) suggests that the team direct the viewer‟s attention. Films can sometimes overwhelm their 

audiences with information, so to ensure that the viewer‟s attention remains fixed on the 

information that is presented, the project team used framing and camera movement.  These two 

techniques were observed in the genre analysis. In addition, text is displayed to focus the 

audience on specific events.  For example, when the videos present ratios of wood vinegar to 

water, the values appear on the screen and are repeated in the audio.  These techniques create 

variety in the video and maintain the viewer‟s attention throughout the duration of the film. 

 Third, the video must provide the viewer with participation. Active involvement 

promotes learning amongst a group of people.  The project team used Participatory Action 

Research to include participation in their videos.  PAR allows for the viewers to identify with the 

students and educators who are in the film and can be used to inspire a sense of participation.  

The fourth component of structure is to provide feedback to the viewer.  Feedback describes how 

the viewer discovers information since it is crucial to prevent viewers from forming 

misconceptions.  Natural feedback is used when the film uses a scene, shot or object that raises 

expectations on a product or process.  This allows for viewers to generate their own ideas on a 

topic and then clarify them with explanation in the film.  Direct feedback is a method where the 

film and audio tell the viewer the exact information that they need to know. Based on the results 

of the genre analysis, the project team used a combination of natural and direct feedback to teach 

the audience about the procedure and benefits of the three sustainable development projects.  The 

final component of structure is repetition. Repetition of essential information is often necessary 

to prevent viewers from being left behind. In the genre analysis, the project team discovered that 

they retained more information and understood the topic better when it was repeated in a 

different way.  The project team used literal repetition in the narration of the educational videos 
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to minimize confusion amongst the viewers.  After four or five procedural steps were described, 

the project team included a slide that lists out each of those steps in writing.  This allows for the 

steps to solidify in the viewer‟s mind.  

 These five steps of the structure of a video are met through the division of content in 

educational videos.  The content of the videos follows a format that was developed by the project 

team after the genre analysis.  In the genre analysis of video introductions, the project team 

learned that a twenty second video clip that focuses on highly aesthetic images and music is 

often played.  The team included a common introduction in each of their videos to tie their 

otherwise independent films together. According to videographer Westera (1995), this enables 

the project team to provide a framework and establish expectations in videos subsequent to the 

first one.  

Following the introduction, the team included a two to three minute description of the 

project‟s benefits, which uses colorful images and creates a generally good feeling within the 

viewer.  This method is not specifically noted in genre analysis since the content of the assessed 

videos was different, but the team did notice that the videos seem to make an attempt at inspiring 

people and capturing their attention before moving on to instruction.  This component of the film 

establishes why the viewer should be watching the video and is connected to preparing the 

audience for the film. Fleming and Levie (1985) state that if the viewer is prepared in such a 

manner, their ability to learn is increased.  The focus on highly aesthetic images and music in 

both this section and the introduction help capture the audience‟s attention, which, based on 

Westera (1995), instills curiosity in the viewer for the remainder of the film. 

Following this component, six to eight minutes of instruction on the project‟s procedures 

are provided.   The goal is for viewers to be able to reproduce the project described using only 

the information contained within this part of the film.  This section of the film meets the requests 

of the Office of Her Royal Highness Princess Maha Chakri Sirindhorn‟s Projects.  However 

since most people are only capable of storing seven concepts in their short-term memory, video 

researcher G.A. Miller (1963) discovered that a thirty second summary of each step should be 

included after seven steps are introduced to the viewer.  Multimedia analyst Salomon (1981) 

stated that pictures and words should be combined to convey the same message; therefore text 

appears on the screen after these steps.  This text repeats what the viewer has just learned.  If a 

suitable place to break occurs, such as a topic change, then the summary occurs at that point in 
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the film.  Genre analysis showed that this reinforces the steps of the projects and allows for the 

viewer to digest the topics better.   

The video concludes with a one minute summary of both the instructions and benefits of 

the projects because the project team learned from their genre analysis that a conclusion to the 

film allows for the viewer to fully understand the topics.  Based on Postman‟s research (1984) 

viewers can often become overwhelmed with the volume of information presented. Additionally, 

Westera (1995) claims that the viewer must be given adequate breathing room to process and 

analyze the information.  This summary reinforces the procedure and explains why these steps 

are relevant. According to Fleming and Levie (1985), this repetition increases information 

retention.  The project team used summaries in their videos to help the viewer understand the 

videos.    

The second criterion for creating an educational video is shot choice because an effective 

educational video requires a variety of types of shots.  In the genre analysis, the team discovered 

that the shot distance, vantage point and length need to be varied.  Video analyst Telg (2009) 

states that this helps maintain the audience‟s attention for the duration of the film.  In order to 

vary the type of shot, the project team included three dimensional images to describe how to 

build the wood vinegar and biogas structures.  These graphics use modern software to show the 

structures from all angles.  They prevent the project from seeming like a feat of engineering and 

allow for the viewer to visualize the product that they will be building.  To show the inside of a 

3-D object, the project team uses cross sections.  According to Perkins (2009), cross sections are 

a great way for scientists and engineers to see how a building or structure appears during the 

construction process.  With the use of 3-D graphics and cross-sections, the project team included 

variety in their shot choice and inspired the audience to practice sustainable development. 

The final criterion for designing educational videos is that the total length of the film 

should be ten to fifteen minutes in order to maintain the viewer‟s interest on the topic.  This 

length was requested by the Office of Her Royal Highness Princess Maha Chakri Sirindhorn‟s 

Projects.  Research from film researcher Champoux (1999) supports this request because a ten to 

fifteen minute long film is the maximum length of time that audience‟s attention can be captured 

before it begins to wane (p. 10).  When the project team wrote their video scripts, they made sure 

that a ten to fifteen minute time limit was taken into account. 
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6.2.2 Video Script 

The final component of the plan phase is to create a script for the videos that clearly 

describes every film clip, which direction it is taken from, how long it lasts and what audio is 

included in that scene.  The project team‟s video script was written in a table format that is 

recommended by Telg in his article, Producing Your Own Video Program (2009).  This research 

shows that the left column provides the duration of each clip, the middle column includes 

specific camera shots and special effects, while the right column describes all audio requirements 

including narration or other dialogue.  After visiting the village for the first time and learning 

about each of the three sustainable development projects through observation and participation, 

the team began to write these detailed video scripts.  These scripts were designed using the 

information collected in in Na Yao and from the Office of H.R.H.  They were written in both 

Thai and in English in order to accommodate the wide range of people who visit the Na Yao 

schools.  The script for each video can be found in Appendix G. 

6.3 The Generation Phase for Designing Educational Videos  

Once the script was written, the project team moved into the generation phase of the 

project, which is comprised of filming and editing.  This allowed the team to design a prototype 

of the media.  The filming of this project was completed on the team‟s second trip to the Na Yao 

schools.  Each of the team‟s seven project members participated in the filming and staging for 

the video clips.  The videos contain information in a format that appeals to educators and 

conveys the benefits and procedures of wood vinegar, biofertilizers and biogas.  The main 

component of this phase included editing the clips of footage that the team collected.  The 

project team used three types of professional software called Adobe After Effects, Adobe 

Premiere and Adobe Photoshop Extended to edit the videos.  These videos will promote 

sustainable development to educators from other remote areas in Asia and will benefit the people 

in these communities.  The educators will learn how to start with a small sustainable 

development project and build upon that to improve their health, save money and provide food 

for themselves and their families. 

6.4 The Assessment Phase for Designing Educational Videos 

As with designing brochures, an assessment is needed to evaluate the initial media design 

and determine how effective it is. However, because of time constraints, the project team could 
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not assess the educational videos with the target audience, as suggested by media expert Bear.  If 

the team did have time, they would use a questionnaire to effectively evaluate the videos.  In a 

study performed by Chan, Fox, Lavery and Kwon (2008) researchers interpreted the effects of an 

educational video on “Emergency Departments Patient Stroke Knowledge,” in which they 

studied subjects who passively watched a stroke videotape in the emergency department waiting 

room and determined what they learned from these videos through the use of a questionnaire in 

the form of a short quiz.  Based on this research the team chose to make an assessment quiz on 

the content of the videos to see if their designed media serves its purpose.  The participants in 

Chan‟s study received a thirteen question quiz before and after watching the educational videos.  

According to Chan et. al. (2008), these quizzes included multiple choice or yes/no questions.  

Chan et. al (2008) recommend that the quiz focuses on what the subjects learned in the video to 

determine if the message was clearly portrayed.  Despite the fact that they could not assess the 

media with educators, the project team devised an assessment quiz which can be found in 

Appendix H for future use. 

Instead, the project team assessed these educational videos with representatives from the 

Office of H.R.H. and the project advisors.  The team provided samples of the educational videos 

to these subjects, and they received feedback on their content and design.  In this assessment, the 

team learned the importance of appropriate transitions, an appealing color balance and clear 

audio.  The team also learned that adding more captions and text to the video can reinforce the 

audio instructions with a visual component.  The Office of H.R.H. requested that the team 

visually introduce a task before showing it.  The project team took all of these recommendations 

into account, as well as some advice on clip selection and length, in the revision phase of the 

design process. 
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6.5 The Revision Phase for Designing Educational Videos 

After the verbal assessment with advisors and representatives from the Office of H.R.H., 

the project team addressed the weaknesses of their educational videos.  In this quality check, the 

team made sure that the videos meet the goals of the Office of H.R.H.  The main revisions that 

the project team addressed are: 

 repetition slides 

 text that clearly displays lists 

 transitions 

 title slides for new sections of the procedure 

 3-D imaging 

 clear audio 

Each of these revisions is described in this section of the report.  They make the video 

more attractive to the educators who will watch them.  They help the viewer fully understand the 

sustainable development projects and minimize distractions.  They also allow the reader to 

process the information in two different ways, through sound and through sight.  The project 

team emphasizes the importance of these components to their revision phase because they helped 

unify the videos and avoid confusion amongst the audience.   
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Figure 10: A review slide from the biofertilizers video that summarizes the steps taken to 

make the micro-organisms needed for biofertilizers. 

 In order to include repetition in their videos, the team used slides in the format shown in 

Figure 10 above.  This helps the viewer retain the information stated in the previous clips.  

Adding review slides reinforces research from Salomon (1981) that states that the use of multiple 

forms of visual aids, such as text and video images, is much more effective than using one 

medium.  Research by video analyst G.A. Miller (1963) shows that repeating each step of the 

process in several concise slides inspires more educators to implement their own sustainable 

development projects.  Repetition helps the viewer remember the project, which in turn makes 

them more likely to want to practice sustainable development on their own. 
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Figure 11: A concise list of the ingredients used to produce biofertilizers                                        

from the project team’s Biofertilizers video that helps the reader                                            

visualize the materials needed. 

 Figure 11 above shows a shot from the film where the team listed out all of the 

ingredients that are used in the steps following that video clip.  Throughout each of their videos, 

the team used text to supplement any audio consisting of lists or measurements.  This allows for 

the viewers to both see and hear the components of the list that are included in each process and 

retain the information better.  This style was adopted after the project team‟s video assessment.  

It helps prepare the viewer for the upcoming video clips, which is one of the components of the 

structure criteria that the project team identified in their genre analysis. 

                             

Figure 12: A cross dissolve transition used in the project team’s                                           

Biofertilizers video that adds a level of sophistication to the videos. 

 From the assessments, the project team learned that using simple and smooth transitions 

is highly recommended.  Therefore, cross dissolves, as shown in Figure 12, were used to 

transition between video clips.  In this figure, the image in the middle is in the process of a 
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transition and both the water and molasses are visible.  This tactic prevents any distractions made 

by unprofessional transitions and maintains the viewer‟s attention. 

 

Figure 13: A title slide from the Biofertilizers video that gives the                                               

audience time to prepare for the upcoming footage. 

 As per the requests of the Office of H.R.H., the team added visual representations of the 

general tasks to be completed.  Figure 13 above shows a simple title slide in the biofertilizers 

video that precedes the step-by-step process involved in cultivating the micro-organisms.  These 

slides appear throughout the videos and give the viewers short breaks, providing them with time 

to process what they have just learned and prepare themselves for the upcoming information.  

Video designer Westera (1995) suggested that providing the viewer with time to process the film 

helps the viewer retain the information that they just gathered. 
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Figure 14: A picture of one of the three dimensional drawings used to describe how 

educators can build their own biogas system. 

 While developing their videos, the project team realized that they did not have any means 

of showing how to build the wood vinegar kiln or the biogas tanks, since they were already 

constructed and in use at the Na Yao schools.  In order to overcome this difficulty, the project 

team used three dimensional drawings to show the construction process.  Figure 14 above shows 

one of these three dimensional drawings for the biogas system.  By using this technology, the 

videos still effectively convey each step of the procedure to the educators who will be viewing 

them.  This tactic helps the educators understand each step of the construction process since they 

can watch it and visually comprehend everything. 

 Along with the visual component, the audio of a video is important to the assessment and 

revision phases.  The project team accessed professional audio equipment that was used to record 

the scripts written for each of the three videos.  In the genre analysis, the team discovered that 

using a loud, clear voice spoken in a monotone yet animated manner captures the audience.  The 

team concluded that this is how most instructional videos are narrated. Additionally, according to 

telecommunications professional Mason (1994), “background sounds, which in face-to-face 

communication the listener can easily distinguish from direct speech, are the major nuisance in 

transmitted sound” (p. 63).  Therefore, the project team avoided using background sounds in 

their videos.  The high quality of the audio in the videos adds a level of professionalism to the 

final product. 
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 During the revision phase of this project, the team discovered useful information on how 

to effectively develop a series of educational videos that convey the benefits and procedures of 

wood vinegar, biofertilizers and biogas to educators.  The project team suggests that future media 

developers revise their media using the information collected in assessment quizzes in order to 

develop a final product that is tailored more towards the educators who visit demonstration sites 

like the one in Na Yao.  These assessment quizzes can be found in Appendix H of this report. 

6.6 Outcomes of the Development of Informational Media 

 The educational videos and informational brochures can be used at the Na Yao schools 

and similar educational demonstration sites throughout Thailand.  These completed media will 

benefit educators who visit the demonstrations sites and teach them about wood vinegar, 

biofertilizers, biogas and the innovations that can be made to their curriculum.  These eight tri-

fold brochures and six ten-minute videos introduce the various sustainable development projects 

to the educators who visit the schools.  They also provide a material aid with instructions on the 

procedures and benefits of each project to the visitors.  By teaching educators about sustainable 

development, these media will help educators improve the quality of life at their own schools and 

promote self-reliance throughout Asia.    
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7. Conclusions  

 

This report led to the development of an effective series of eight informational brochures 

and six educational videos in Thai and English on the benefits and procedures of wood vinegar, 

biofertilizers and biogas.  These media can be used to disseminate knowledge on sustainable 

development projects to educators from Thailand and neighboring Asian countries to help spread 

environmental awareness and self-reliance.  The brochures provide concise information on each 

of the projects that quickly get the message across and overview the opportunities that 

sustainable development can provide a community with.  The videos complement the brochures 

and visually provide specific details on the procedures and benefits of the projects in a way that 

cannot be done in a tri-fold brochure.  These two forms of media work together to spread 

sustainable development to educators who visit the demonstration sites in Thailand.  

Additionally, this report can be used as a guideline for developing media in the future. 

Based on the results of their research, the project team created three significant 

conclusions to developing media.  These conclusions focus on the importance of: 

1. Developing relationships with the project coordinators 

2. Determining the message and goal of the media 

3. Planning and assessing the media 

These three conclusions helped the team develop their media for the desired target audience.  

The team learned how important it is to complete these components before designing their 

media.  Each of these conclusions are described in this chapter and related back to the project 

goal of disseminating information on sustainable development to educators who visit the 

educational demonstration sites throughout Thailand. 

7.1 Develop Relationships with the Project Coordinators 

Prior to filming or photographing any of the subjects in the brochures and videos, the 

project team spent time developing a relationship with them.  The project team took two trips to 

the Na Yao schools, which is where their media was produced.  During the first of these trips, the 

project team had the opportunity to meet the students and teachers who they would be 

photographing and filming.  The project team gained valuable insight on how to act in this 

unique village and learned how to be sensitive to a new culture.  On their second trip to Na Yao, 

the project team was able to successfully photograph and film their subjects.  The participants 
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seemed to appreciate that the project team had taken the time to learn about the Thai culture and 

adjust to their surroundings.  The team realized how important developing these relationships 

was to the success of their media.  Without these relationships, the project team would not have 

had the opportunity to film the Na Yao students and teachers performing each project, and they 

would not have had the opportunity to assess their brochures in the desired setting.  The project 

team is grateful that they were given a chance to learn about the culture in this rural village and 

develop relationships with the people there. 

7.2 Determine the Message and Goal of the Media 

Before designing their brochures and videos, the project team realized the importance of 

determining the message and the goal of the media.  The team needed to understand what these 

media should convey prior to making them.  Without this step, the project team could have 

developed a series of media that may be appealing, but would have incorrect content.  Through 

interviews with representatives from the Office of Her Royal Highness Princess Maha Chakri 

Sirindhorn‟s Projects, the team discovered that the media should promote self-reliance, the 

benefits of sustainable development, and the procedures for these practices to educators who may 

be interested in making their own projects.  The team navigated this complexity by performing a 

genre analysis to learn how to convey this type of information in brochures and videos.  The 

team learned that brochures often use a table to convey procedures, while videos use step-by-step 

instructions for the entire process.  In their genre analysis, the team discovered that the benefits 

of the projects should be one of the first things that the audience sees; therefore, each brochure 

has the benefits on their first inside flap, and each video starts with the benefits of the project.  

By structuring the media in this manner, the project team developed an effective series of 

brochures and videos that disseminate knowledge on sustainable development and self-reliance 

to educators. 

7.3 Plan and Assess the Informational Media 

In designing a series of informational media, the project team realized the importance of 

planning and assessing the product.  The team analyzed, planned, generated, assessed and 

revised their media during their time in Thailand.  In the planning phase, the project team 

determined the purpose of the media and established the content.  They also critiqued several 

samples of brochures and videos on sustainable development to develop criteria for their own 
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media.  To develop their brochures, the project team made sure that the type, layout, shape, font, 

color and content were similar to the sample brochures they critiqued.  Their video criteria 

included details on the structure, shot choice and film length.  These criteria provided insight on 

both the content and appeal of the brochures and videos.  This helped them tailor the media to 

the target audience and convey the message in an appealing manner. 

 The planning phase helped the team proceed to the generation phase and develop media 

that would appeal to educators more.  The team generated brochures in both Thai and English so 

that they could appeal to a wider target audience.  This increases the chances that sustainable 

development may be implemented.  The team also used modern technology to make the videos 

and brochures more appealing.  They used 3-D imaging to describe how to build structures and 

demonstrate the construction processes that had already been completed at the Na Yao schools.  

Additionally, the team included high quality sound in their videos by recording all of the audio in 

a recording studio with a highly sensitive microphone.  Each of these factors allowed the team to 

develop media that is more attractive and inspiring to the educators who will be viewing it. 

An assessment was performed with the Na Yao teachers, the WPI advisors and 

representatives from the Office of Her Royal Highness Princess Maha Chakri Sirindhorn‟s 

Projects to determine the strengths of the media and address its weaknesses.  The team provided 

an assessment questionnaire to the people at the Na Yao schools and received excellent feedback 

on the brochure themes and size of the font.  In their assessment with the project advisors and the 

Office of Her Royal Highness., the team learned about proper alignment, the use of quotations, 

appropriate transitions and introductory slides.  The team took all of these suggestions into 

account when revising their media and developing a final product.  The team recommends that 

future project teams who are developing media perform an assessment and discover the flaws in 

their prototypes.  This phase was extremely helpful for the project team, and the designed media 

underwent significant revision after these assessments.  As a result, the team developed a series 

of media that complement each other.  The videos provide detail where the brochures cannot, 

and the brochures give quick information where the videos cannot. 

7.4 Concluding Remarks 

The project team hopes that this report helps the Office of Her Royal Highness Princess 

Maha Chakri Sirindhorn‟s Projects disseminate knowledge on sustainable development projects 

to the educators who visit the demonstration sites that exist throughout Thailand.  The team 
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realizes that this research is only one small step in promoting sustainable development 

throughout Asia, but they hope that the media they developed can make an impact.  The project 

team would like to recommend that the Office of Her Royal Highness continue to promote 

sustainable development because the benefits of these projects, even on a small scale, can greatly 

improve people‟s lives and increase the availability of resources.  In the future, the Office of 

H.R.H. could consider developing media on some of the other sustainable development projects 

at the Na Yao demonstration site, such as raising pigs in mud holes or organic egg farming. 

Additionally, inquiry into how the media that the team developed are appropriated by the target 

audience once they are in use can lead to better tailoring of any new media designs. The media 

can help teach educators that sustainable development projects can easily be implemented at 

their own schools and that a higher quality of life is a feasible option.  Spreading sustainable 

development will benefit the environment, community members and future generations of people 

in all parts of Asia and the world.   Hunger, poverty and poor education can be minimized by 

using sustainable development regularly. 
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Appendix A 

 

Work Schedule for our time in Thailand.  Split between our time in Na Yao and our time in 

Bangkok. 
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Appendix B 

 

A detailed explanation of the four goals of the National Economic and Social Development 

Board‟s plan for 2007 to 2011.  Quoted from their report:   

The overarching goal of the draft NSDS of Thailand to Sustainable development is to achieve 

economic, social, environmental balance as a basis for improvement of quality of life, provision 

for competitiveness of the country in the long run.  Thailand‟s draft NSDS aims to make 

extensive use of economic instruments, the year plans of the National Economic and Social 

Development Plan (NESDP), the other existing strategy and mechanisms.  Based on the 10
th

 

National Economic and Social Development Plan, the main four goals of the NSDS Thailand 

are: 

Goal 1: Eliminate poverty through sustained and equitable economic growth 

The plan is designed to strengthen the Thai society and the local communities, promote 

indigenous wisdom, and reform the economic structure for sustainable growth. 

Goal 2: Enhance environmental security and sustainability 

“Green and happiness society” Program.  Increasing awareness among the communities 

about the environment.   

Goal 3: Create a knowledge-based society and social security 

Will promote self-sufficiency at all levels of the society and business community, as well 

as quality of life of the people, for the society to become a knowledge based and life-long 

learning society 

Goal 4: Ensure good governance at all levels of society 

The green and happiness society will be achieved by strengthening communities‟ 

capabilities, promoting public and private governance, promoting distribution of wealth, 

balancing economic development and increasing access to education.          

           

(National Economic and Social Development Plan, 2006) 
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Appendix C 

 

Summary of results from the interview with representatives from the Office of Her Royal 

Highness Princess Maha Chakri Sirindhorn‟s Projects. 

Interview with Representatives from the Office of Her Royal Highness 

January 18, 2011 

Present: All Team Members, Dr. Nantaporn, Mr. Aphisit, Gift Thanawan 

1. What is the purpose and form of the media? 

a. The Office would like educational videos and informational brochures on each of 

the projects in order to demonstrate how the technology works. These media will 

be used to teach the visitors how to set up a lesson plan and teach these ideas to 

their students.  The key principle is self-reliance.  Each of these media will be 

provided to the visitors at the end of their stay in Na Yao.   

2. Where are the majority of the educators who visit the Na Yao schools from?  

a. Vietnam, Laos, Cambodia, Bangladesh, Mongolia 

3. Will we have the opportunity to meet any of the visitors to Na Yao? 

a. Probably not, only 2-3 delegations of 6-7 individuals visit Na Yao per year 

4. How did the projects in the Na Yao schools start? What is their curriculum? 

a. The Ministry of Energy introduced these techniques to the school and is 

responsible for the implementation of the wood vinegar and biogas projects. 

5. How many students have gone through the curriculum? 

a. Roughly 100 to 200 Students have gone through the program, but their level of 

involvement varies. 

6. What role, if any, does the Na Yao demonstration site play in the Office‟s public 

relations? 

a. Public relations are not the explicit goal of the demonstration site, but through 

educating visitors, the Office implicitly shows that the programs in Na Yao are 

effective.  The Office cares for the school and uses it mostly as a showcase for 
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teaching self-reliance and sustainable development and as a result, they receive 

good public relations, but it is not the intention of this program. 

7. What types of educators visit the Na Yao Schools and what is the purpose of their visit? 

a. The majority of those who attend the school are working within the educational 

system.  Most of the visitors are teachers, some are educational managers, such as 

school principals.  These foreign educators are usually less wealthy and possess a 

weaker curriculum than the one present in Thailand.  The purpose of their visit is 

to learn from Her Royal Highness of Thailand since she is the educational 

ambassador to UNESCO.  The organization, UNESCO, chose representatives 

from other nations to visit the Na Yao schools.  They are chosen based on whether 

their environments are similar or not.  Then the countries that are selected decide 

which representatives to send.  

b. The representatives come for many reasons.  For example, Her Royal Highness 

helped a school in Burma after a storm and they went to Na Yao to promote and 

experience the Thai progress. 

8. What did you tell visitors about the sustainable development projects in the past? 

a. Prior to this project, the instructors would give only a brief demonstration to 

visitors, which often left information gaps.  They received a tour at the schools 

from the teachers that explained each of the projects. 

9. What else do the visitors visit in Na Yao? 

a. Depending on the visitor, they may visit other projects at other schools.  The Na 

Yao region focuses on agriculture, while for example, Bangkok focuses on 

education.  Na Yao is one of approximately 700 demonstration sites in Thailand.  

When Mongolians want to learn about farming, so they travel to a certain part of 

Thailand to study the farming programs there. 

10. What does the Office hope visitors will learn during their visit to the Na Yao schools? 

a. The Office hopes to teach the visitors different ways to incorporate the projects in 

their schools and villages in order to increase self-reliance and environmental 

awareness.  They would like the media to include information on the procedure 

and the benefits of the projects in English and in Thai so that it is easier for the 

visitors to bring these projects back to their nations and implement the actual 
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processes without having to contact the Office of H.R.H.  The information 

provided now is not enough to be brought back and successfully implement the 

projects.  Most visitors come from remote areas that have lower educational 

standards.  By disseminating this knowledge on self-reliance to other schools, the 

standard of living can be improved.  Also, the Office has learned that students 

learn better when they are healthier, so they have decided that providing 

agriculture and food may be a key component of improving the health and life 

skills of the students. 

11. Are there currently any manuals or materials distributed to the visitors?  If so, do you 

think that the project manuals that you give to the teachers have enough information to 

understand and transfer to the visitors? 

a. There are currently no manuals distributed to visitors. 

12. Is there any information you would suggest adding to the manual? 

a. Not relevant 

13. What is the prioritized order of these three projects? 

a. Wood vinegar 

b. Biofertilizers 

c. Biogas 

14. Informational Questions: 

a. How is biogas made? How is it used? Who uses it? How frequently do they have 

access to it? What are the benefits of using biogas? How is the production of 

biogas included in the school‟s curriculum? 

i.Presented by p‟Boom Panarat 

ii.Biogas is an alternative energy source that is reusable.  It uses leftover food 

from the schools kitchen and animal manure.  The by-product can be used as 

biofertilizers and is collected in the overflow and filtration tanks.  The biogas 

is connected to the kitchen stove through a rubber tube and used for cooking.  

The Carbon to Nitrogen ratio must be appropriate in order for the gas to be 

effective.  This reduces the schools cost of and reliance on liquid petroleum 

gas (LPG).  The key component of this product is that it is environmentally 

friendly.  
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b. How is biofertilizer made? How is it used? Who uses it? How frequently do they 

have access to it? What are the benefits of using biofertilizers? How is the 

production of biofertilizers included in the school‟s curriculum? 

i.Presented by younger man (p‟Tor: we should get his name) 

ii.This is an organic substance that first uses the development of micro-

organisms and then incorporates the use of vegetables, fruits or herbs to make 

the final desired product.  The different types of biofertilizers are used on their 

respective plants.  This liquid can be diluted with water and then sprayed on 

the plants as a pesticide a fertilizer.  It acts as a hormone and enhances the 

performance of the plant. 

c. How is wood vinegar made? How is it used? Who uses it? How frequently do 

they have access to it? What are the benefits of using wood vinegar? How is the 

production of wood vinegar included in the school‟s curriculum? 

i.Presented by Gift Thanawan 

ii.This project started so that the by-product could be used as an alternative for 

harmful chemicals.  Farmers can even implement this project on their own.  

There are over 200 chemicals in the liquid that is produced in wood vinegar.  

Its three main uses are for pesticides, disinfection and to kill weeds.  Wood 

vinegar must also be diluted prior to use.  Different ratios of diluted products 

allow for different uses of the product.  Teachers and students at the Na Yao 

schools perform these projects and occasionally the farmers can benefit from 

it.  They reproduce the wood vinegar approximately every 3 months and save 

it during the mean time.  The most important step of this process is knowing 

when to collect the raw wood vinegar.  The quality of the raw wood vinegar 

depends on the procedure that is followed and how well the liquid is made. 

15. What aspects of each project are most appealing to the mission of the Office of H.R.H.? 

a. Self-reliance is a key component of each project.  The media should focus on the 

procedure and the benefits of the projects in order to promote this idea. 

16. How have these projects affected the standard of living in Na Yao? 

a. The standard of living in the Na Yao schools has improved because of the 

sustainable development projects.  For example, the students now receive food 
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while at school instead of going home to find food.  These agricultural benefits 

have improved the health habits of the village.  The Office does not have much 

information on if or how technology has transferred from schools to villagers.  

Try implementation in locations that the materials and procedure would be easily 

transferrable.  In prior cases, such as the biofertilizers, countries such as Laos 

have implemented the projects after visiting Na Yao.  However, sometimes when 

projects are transferred, certain parts of the procedure are implemented poorly and 

need to be corrected by the Office. 

17. Are the visitors interested in learning about sustainable development prior to their trip to 

Na Yao? 

a. The visitors typically have minimal information on the Princess‟s projects and 

invited to see the details and techniques used in Na Yao, but they are usually still 

pretty new to the idea of sustainable development.  They have some slight interest 

because Her Royal Highness shared it with them.  Typically, the educators are 

especially interested if they are looking for an interactive education or if they are 

looking at making a sustainable development policy.  The goal of these projects is 

to inspire self-reliance and environmental awareness amongst the children. 
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Appendix D  

 

Questionnaire and results from the student dissemination questionnaire.  The questions are 

provided in Thai, with their English translation below.  The sections written in italics are the 

additional clarifications that the Thai group members provided to the subjects while giving the 

questionnaire.  

แบบสอบถามนกัเรียนเก่ียวกบัความรู้ความเขา้ใจใน 

โครงการพระราชด าริสมเด็จพระเทพรัตนราชสุดาฯ สยามบรมราชกุมารี 

Student Questionnaire about the H.R.H Princess’s Projects 

 

1.ช่ือ-นามสกุล(ชั้นปี/อาย/ุเพศ) 

Name (Grade/Age/Sex) 

- 43 students surveyed in Grade 12 at the Na Yao Secondary School: 18 years old. 63% Male, 

37% Female 

- 15 students surveyed in Grade 6 at the Na Isarn School: 12 years old. 47% Male, 53% Female 

 

2. คุณมีความสนใจในโครงการของโรงเรียนบา้งหรือไม่ 

Are the projects at this school interesting to you? 

Are the projects at this school, like raising pigs in mud holes and biofertilizers, interesting to 

you? Please also write down the reason for your interest. 

Responses: 

a. It useful for themselves and their family. (36 people) 

b. It helps to save their money. (6 people) 

c. Learning how to raising chicken in a correct method. (5 people) 

d. It teaches how to live with sustainable life and sustainable economics. (4 people)  

3. คุณมีส่วนร่วมกบัโครงการใดบา้งท่ีโรงเรียนไดจ้ดัท าข้ึนและอยา่งไร 

Which of the projects have you been involved in? 

Which projects in this school have you been actually involved in? For example, watering the 

plants and raising chickens. 
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Responses: 

a. Raising chicken 50/58 students 

b. Raising fish  42/58 students 

c. Farming plants 39/58 students 

d. Rice farming  23/58 students 

e. Raising frog  20/58 students 

f. Biogas   13/58 students 

g. Wood vinegar  12/58 students 

4. คุณคิดวา่คุณมีความเขา้ใจมากนอ้ยเพียงใดเก่ียวกบัตวัโครงการเหล่าน้ี (โปรดให้คะแนน) 

How well do you understand these projects? (Circle one) 

1 2 3 4 5 6 7 8 9 10 

Understand         Understand 

            Poorly              Perfectly  

  ไม่เขา้ใจ                                                เขา้ใจมากท่ีสุด 

When the teacher teaches you about these projects, how much do you think you understand it? If 

you strongly understand everything the teacher said as well as how to do those projects, circle 

10. But if you do not think that you have learned anything or do not understand anything about 

the project or just following the teacher’s instruction, circle 1. If you partly understand the 

projects then circle 5. 

 Responses: 

5/10  12/58 students  

6/10  8/58 students  

7/10  8/58 students  

8/10  9/58 students  

9/10  7/58 students 

10/10  13/58 students 

5.คุณเคยไดพ้ดูคุยเก่ียวกบัโครงการเหล่าน้ีกบัคนอ่ืนๆบา้งหรือไม่ 

Have you ever spoken with anyone outside of school about the sustainable development 

projects?  
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Have you ever spoken to anyone like your parents, neighbors, or visitors, anybody that does not 

involved in the school, about these projects you did at school? 

 Responses: 

42/58 of students have shared the knowledge about H.R.H. Princess‟s Projects with..  

a. Parents and their family 35 students 

b. School‟s visitors  3 students 

c. Villagers   3 students 

d. Government staffs  1 student 

 

6. คุณเคยพบเห็นการน าความรู้ท่ีไดจ้ากโครงการเหล่าน้ีไปประยกุตใ์ชใ้นหมู่บา้นหรือไม่ 

Do you know of anyone using the same procedures of these projects in the village? 

Have you ever see anyone like your neighbor or any villagers in this village doing the schools’ 

projects with the same procedures at their houses? 

 Responses:  

44/58 of students have seen someone using the same procedures of H.R.H. Princess‟s 

Projects in the village.  

a. Parents and their family 20 students 

b. Neighborhood   11 students 

c. Villagers   8 students 

d. Government staffs  5 students 

 

7. ประโยชน์ท่ีคุณไดรั้บจากโครงการเหล่าน้ีมีอะไรบา้ง 

What do you think is the benefit from these projects? 

For example, minimizes the family’s expense, learn more about self-reliance, and self-

development. 

 Responses:  

58/58 students said that these H.R.H. Princess‟s Projects in school gave them benefits. 

a. Self-development in both their thinking process and studies. (13 people) 

b. They can use this knowledge for their future career. (5 people) 

c. They can apply similar methods at home. (4 people) 
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d. These projects reduce family expenses and increase family income. (12 people) 

e. They can plant their own healthy vegetables now. (2 people) 

f. They could make use of the newfound free time. (5 people) 

g. It can be used to enhance the product. (1 people) 

h. They have further studied sustainable development. (5 people) 

i. They received positive experiences. (1 people) 

j. They got exercise during these projects. (2 people) 

k. They learned the theories of agriculture and its practices. (21 people) 

 

8. คุณมีความคิดเห็นเพ่ิมเติมใดๆเก่ียวกบัโครงการต่างๆหรือไม่ 

Do you have any additional opinions about these projects? 

 Responses:  

a. There should be an expert instructor of each project to provide knowledge for the 

villagers.  

b. These projects provided them more knowledge. 

c. The Neem plant also repels pests around the vegetable farm. 

d. Every project is useful and should continue.  

e. The school should have more varieties of biofertilizers. 

f. The chicken house should be on the fish pond in order to use the chicken manure 

for fish food. 

g. The area around pond could be used to plant various vegetables. 

h. The school should add new projects such as raising fish in the rice field and 

raising crickets. 

i. In summer, we should set on the roof of chicken house in order to decrease the 

temperature. 

j. The variety of fish, frog, and vegetable is needed. 

k. In vegetable plant, we should set the springer. 

l. The equipment of each project should have enough for using. 

m. These projects teach responsibility and timing.  



85 

 

Appendix E 

 

Interpretation of the interviews with Mr. Apakorn Buthchantha and his father Mr. Liem 

Buthchantha that were completed by the project team on January 29, 2011. 

Interview with the son: Mr. Apakorn Buthchantha 

Background 

Mr. Apakorn was born in 1984 in Burirum, Thailand.  In 1987, he moved to Na Isarn due 

to his family‟s debt and has living there ever since.  Mr. Apakorn‟s father used to own a 

sugarcane and cassava farm, but he had to sell it due to his debt.  The money that the family 

received from selling the farm was used to buy 1,500 Baht per Rai of land in Na Isarn, which 

was still a preserved forest at the time.  In Na Isarn, he started farming corns instead of cassava.  

Unfortunately, this did not bring the family out of debt, because the farming was ineffective.  

The plants required too many chemical fertilizers, and overproduction did not produce enough 

products to cover the costs.  In addition, upon harvesting the corn, the family had to travel 30 km 

to Khao Chakan in order to sell their crop.   

 In 1996, Mr. Liem had the opportunity to attend a seminar held by the government at 

Sanam Chaikate in the Cha Cheong Sao province, which inspired him to farm according to the 

King‟s sufficiency philosophy.  In 1997, the family started to plant rice and trees in order to learn 

about the different advantages of each plant.  For example, they discovered that bergamot can be 

used to make shampoo.  The family has maintained this lifestyle ever since then.  The family 

chose to give 37 Rai of their land to their relatives, but on their remaining 13 Rais of land, the 

family is growing rice and local trees, maintaining a pond and living in their home.  The primary 

focus of their farm is to develop natural products from the plants such as food, medicine and 

cosmetics and to raise fish. 

Scholarship to Japan 

When Mr. Apakorn was 25 years old, he received a scholarship to study in Japan from 

the Japanese Agricultural Exchange Council (JAEC).  He travelled to Saitama, Japan and was the 
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leading farmer representative of a group of twenty two from Thailand.  Everybody who received 

the scholarship had to be related to a farmer so that they had the opportunity to apply their 

knowledge upon return.  Mr. Apakorn stayed in Japan for two weeks and then moved in with a 

local Japanese farming family for approximately ten months to complete his studies. 

During this experience, Mr. Apakorn developed a new way of thinking about agriculture.  

He learned to record every single detail, such as the soil, the weather and the environmental 

conditions on a daily basis.  While Japan does not practice the Thai King‟s sufficiency 

philosophy, they do focus on producing a lot of products and selling all of them.  This is in part 

related to their frugal lifestyle.  Some of the differences between Thai and Japanese farmers are 

that the Japanese farmers concentrate strongly on their work, and they pay more attention to 

detail.   

Mr. Apakorn was very appreciative of his opportunities in Japan and was eager to bring 

them back to his father.  Because of the education that his son received at the Na Isarn school, 

Mr. Liem had introduced sustainable farming on his land, and Mr. Apakorn was excited to teach 

his father everything that he had learned during his studies. 

 

Interview with the father: Mr. Liem Buthchantha 

It took Mr. Liem a while to become interested in agriculture and the King‟s philosophy.  

He used to harvest products from his own farm and sell them to make a profit.  Eventually, Mr. 

Liem realized that he had been practicing a poor style of farming for more than half of his life 

and nothing seemed to be improving.  His previous farming styles caused debt, family conflict 

and health problems.  When Mr. Liem moved his family to Na Isan and brought his son to school 

every day, he started to learn about the sustainable development projects at the Na Isan Border 

Patrol Police School.  He learned that the school‟s projects could be applied to his family and 

farm.   

At first, changing his way of life was difficult.  In this new way of farming, Mr. Liem 

planted a variety of edible vegetables, fruits and rice. He learned that even if these products were 

not sold, then he could use them as food for his family.  Mr. Liem said that: “The products in my 
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farm provide profit for my family one way or another. If we sell all of our products we earn 

money as profit but if we do not sell as many products as we expected we still earn food as a 

profit.”  He also learned about different types of plants, herbs and trees.  Now, Mr. Liem has up 

to 300 different types of plants on his farmed and has learned a vast amount of information about 

sustainable farming. According to Mr. Liem, “the trees I planted are like my investment.”  He 

believes this because there are countless uses for his plants and some of his trees can have a very 

high price value if they grow old enough. 

Mr. Liem has the opportunity to exchange his knowledge on the four benefits of the 

plants, herbs and trees with teachers at the Na Isan Border Patrol Police School.    The schools 

have eight projects and Mr. Liem has applied three of them on his farm.  The first of these ideas 

is based on the King‟s philosophy that “3 different plants creates 4 different benefits.”  These 

benefits are food, fuel, shelter and the environment.  They help save the natural resources in 

Thailand.  The second idea is that by growing food for lunch, the students learn about how to 

apply agriculture to their lives and benefit the environment.  The final idea that Mr. Liem has 

incorporated is the Cooperation Bank that the school has started.  Mr. Liem started his own rice 

bank and fish bank that are based off of this idea.  In addition, Mr. Liem learned to record his 

family‟s expenditures and begin to follow a budget.   

After learning about sustainable living in 1996, Mr. Liem was inspired to start farming 

according to the King‟s philosophy. It also made him realize that some of his family expenses 

were unnecessary. Some of the unnecessary spending included the money Mr. Liem used for 

gambling and alcohol.  The annual expenditures of Mr. Liem‟s family prior to implementing the 

King‟s philosophy is broken down in Table 6. 
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Who Used the Money How Much Was Used Reason for Spending Money 

Mr. Liem 60,000 Baht per Year Cigarettes, Alcohol, Gambling 

2 Sons 5,000 Baht per Year School Supplies 

Wife 30,000 Baht per Year Food, Soap, Family Necessities 

Table 6: A table of Mr. Liem’s annual family spending prior to                                          

implementing the King’s sufficiency plan. 

Mr. Liem encouraged his family to start living sustainably by reviewing their 

expenditures record and realizing that food expenses could be eliminated by planting rice, 

vegetables and fruits of their own.  He started to change his lifestyle by using effective micro-

organisms for his farm in a slightly altered formula from what the Na Isan Border Patrol Police 

School was using, despite the fact that is what inspired him.  Mr. Liem uses leaves and 

vegetables for the preparation of the micro-organisms.   

After implementing the King‟s philosophy at his own school, Mr. Liem tried to teach and 

convince his neighboring villagers to perform a similar style of farming. At first, Mr. Liem 

thought he would need about ten years to convince twenty five percent of the villagers to practice 

this farming style. However, after a year of trying to convince and broaden the villagers‟ 

thinking, Mr. Liem believed that it would take eighty years instead of ten years to convince only 

twenty five percent of the villagers to use sustainable development. It did not seem to be 

worthwhile to begin educating his neighbors since less than five percent were persuaded to 

follow such practices. 

Mr. Liem noted that it is very difficult to change a person‟s way of thinking when they 

have always been taught to think a certain way.  For the few people who did implement similar 

projects, they also altered them to apply to their surroundings better.   
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After performing these practices, Mr. Liem concluded that he gained five main 

understandings.  First, he got a chance to learn about himself.  Second, he clarified the problems 

with his old practices.  Third, he learned more about the different types of resources and 

alternative energies.  Fourth, he learned the advantages of planning.  And finally, he discovered 

the benefits of managing things systematically.  Mr. Liem also learned how to manage a rice 

system, from planting the seeds to harvesting the crop and finally to eating the final product.  He 

learned how to manage food for his family by planting rice and vegetables and saving money on 

those expenses.  Mr. Liem learned how to make daily products such as soap, shampoo and 

detergent from his plants and also created a series of health supplies from his herbs.  The overall 

message the Mr. Liem is to spread self-reliance and take advantage of its many benefits.  
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Appendix F 

 

Questionnaire and results provided during Brochure Assessment.  The term NIT stands for the 

Na Isan Border Patrol Police School teachers.  NYT stands for the Phrarachathan Na Yao 

Secondary School teachers.  NIS and NYS stand for the students at their respective schools. 

แบบสอบถามความพงึพอใจเกีย่วกบัแผ่นพบัของโครงการสมเดจ็พระเทพรัตนราชสุดาฯ สยามบรมราชกมุารี 

Brochure Assessment Component Questionnaire 

แบบสอบถามฉบบัน้ีถูกจดัท าข้ึนเพ่ือส ารวจความคิดเห็นเก่ียวกบัตวัอยา่งแผน่พบัของโครงการสมเด็จพระเทพรัตนราชสุดาฯ 

สยามบรมราชกุมารีซ่ึงถูกจดัท าข้ึนท่ีโรงเรียนมธัยมบา้นนายาวและโรงเรียนต ารวจตระเวนชายแดนบา้นนาอีสาน 

โปรดเลือกวงค าตอบของแบบสอบถามตามความเป็นจริงเพ่ือทางผูจ้ดัท  าจะไดน้ าความคิดเห็นของท่านมาใชเ้พ่ือปรับปรุงคุณภาพและประสิทธิภาพข

องแผน่พบั  

  This questionnaire will be used to improve the quality and effectiveness of informational 

brochures for the Na Isarn and Na Yao schools. Please help us by answering each question as 

honestly as you can by circling the answer that you choose.  Your cooperation will ensure that 

the success successes of this wonderful school can be shared with visitors.  

 

1. ช่ือ-นามสกุล (เพศ/ อาย/ุ ชั้นปี) 

Name (Sex/Age/Grade) 

Subjects Male (%) Female (%) Remarks 

NIT (10 p) 60 40  

NIS (15 p) 53 47  

NYT (25 p) 44 56  

NYS (49 p) 47 53  

Total (99 p) 48 52  
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2. กระบวนการผลิตน ้าส้มควนัไมมี้ขั้นตอนท่ียาวนานและตอ้งการความอดทนในการปฏิบติังาน จริง/ไม่จริง 

The production of wood vinegar is a long process that requires patience True / False 

Subjects Correct (# people) Incorrect (# people) Remarks 

NIT (10 p) 9 0 1 of N/A 

NIS (15 p) 14 1  

NYT (25 p) 23 2  

NYS (49 p) 49 0  

Total (99 p) 95 3 1 of N/A 

 

3. ปุ๋ ยชีวภาพสามารถน าไปใชป้ระโยชน์ไดเ้ลยหลงัจากผา่นกระบวนการผสมและเก็บไวน้าน  จริง/ไม่จริง             1 สปัดาห์      

Biofertilizers are ready to use when the mixture has been sealed for  True / False 

a week  

Subjects Correct (# people) Incorrect (# people) Remarks 

NIT (10 p) 40 50 10 of N/A 

NIS (15 p) 47 53  

NYT (25 p) 84 16  

NYS (49 p) 63 37  

Total (99 p) 64 35 1 of N/A 
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4. แผน่พบัน้ีดูสะดุดตาและน่าสนใจ 

This brochure grabbed my attention. 

     ไม่เห็นดว้ยอยา่งยิง่ ไม่เห็นดว้ย ไม่มีความคิดเห็น       เห็นดว้ย    เห็นดว้ยอยา่งยิ่ง 

Strongly Disagree Disagree No Opinion      Agree Strongly Agree 

Subjects SDA (#) DA (#) NOP (#) AG (#) SAG (#) Remarks 

NIT (10 p) 0 0 0 8 2  

NIS (15 p) 1 1 1 11 1  

NYT (25 p) 0 0 0 22 3  

NYS (49 p) 0 0 5 42 2  

Total (99 p) 1 1 5 83 8  

 

5. แผน่พบัน้ีมีรูปแบบท่ีน่าดึงดูดใจและมีการจดัวางท่ีดี 

This brochure has an attractive layout. 

     ไม่เห็นดว้ยอยา่งยิง่ ไม่เห็นดว้ย ไม่มีความคิดเห็น       เห็นดว้ย    เห็นดว้ยอยา่งยิ่ง 

Strongly Disagree Disagree No Opinion      Agree Strongly Agree 

Subjects SDA (#) DA (#) NOP (#) AG (#) SAG (#) Remarks 

NIT (10 p) 0 2 0 7 1  

NIS (15 p) 0 0 1 11 3  

NYT (25 p) 0 0 1 22 1 1 of N/A 

NYS (49 p) 0 1 5 43 0  

Total (99 p) 0 3 7 84 5 1 of N/A 
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6. ตวัอกัษรในแผน่พบัน้ีมีขนาดท่ีเหมาะสมและอ่านง่าย 

The font on this brochure is easy to read. 

     ไม่เห็นดว้ยอยา่งยิง่ ไม่เห็นดว้ย ไม่มีความคิดเห็น       เห็นดว้ย    เห็นดว้ยอยา่งยิ่ง 

Strongly Disagree Disagree No Opinion      Agree Strongly Agree 

Subjects SDA (#) DA (#) NOP (#) AG (#) SAG (#) Remarks 

NIT (10 p) 0 2 0 6 2  

NIS (15 p) 0 1 1 10 3  

NYT (25 p) 0 4 0 20 1  

NYS (49 p) 0 10 3 34 2  

Total (99 p) 0 17 4 70 8  

 

7. เน้ือหาในแผน่พบันั้นกระชบัและเขา้ใจง่าย 

This information in this brochure is easy to understand. 

     ไม่เห็นดว้ยอยา่งยิง่ ไม่เห็นดว้ย ไม่มีความคิดเห็น       เห็นดว้ย    เห็นดว้ยอยา่งยิ่ง 

Strongly Disagree Disagree No Opinion      Agree Strongly Agree 

Subjects SDA (#) DA (#) NOP (#) AG (#) SAG (#) Remarks 

NIT (10 p) 0 0 0 9 1  

NIS (15 p) 0 0 0 12 3  

NYT (25 p) 0 0 2 21 2  

NYS (49 p) 0 1 3 38 7  

Total (99 p) 0 1 5 80 13  
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8. เน้ือหาและขอ้มูลในแผน่พบัน้ีสร้างแรงบนัดาลใจให้ฉนัอยากใชชี้วิตอยูอ่ยา่งพอเพียงและย ัง่ยนื 

The information in this brochure inspires me to start living in a more sustainable manner. 

     ไม่เห็นดว้ยอยา่งยิง่ ไม่เห็นดว้ย ไม่มีความคิดเห็น       เห็นดว้ย    เห็นดว้ยอยา่งยิ่ง 

Strongly Disagree Disagree No Opinion      Agree Strongly Agree 

Subjects SDA (#) DA (#) NOP (#) AG (#) SAG (#) Remarks 

NIT (10 p) 0 1 0 6 3  

NIS (15 p) 0 1 0 9 5  

NYT (25 p) 0 0 4 14 7  

NYS (49 p) 1 0 2 36 10  

Total (99 p) 1 2 6 65 25  

 

 

9. Additional Comments? 

1. The content and picture should be related. 

2. The brochures need a common theme amongst them. 

3. The font of the Thai characters is too small. 

4. The Thai brochures need more attention to phrasing. 

5. For some areas, the color of the text and the background is too similar. 
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Appendix G 

 

The video scripts that the project team wrote and used to make the educational videos on wood 

vinegar, biofertilizers and biogas.  They include the shot that was used and the audio that was 

recorded, in both Thai and in English. 

 

Wood Vinegar Video Script 

Film Shot English Audio Thai Audio 

Pan shot of 

Field: 

Agriculture is the lifeblood of many 

rural communities. Strong agriculture 

provides villages with both sustenance 

and a source of income 

เกษตรกรรมเปรียบดัง่เลือดท่ีหล่อเล้ียงชุมชนใ
นชนบท รากฐานท่ีมัน่คงทางเกษตรกรรมนั้น 

สามารถช่วยให้ชุมชนพ่ึงพาตนเอง 
และมีรายไดม้ากเพียงพอในการด ารงชีวิต 

Still shot of 

Moldy leaves 

and Zoom 

out shot of 

ants: 

Yet there are many obstacles that must 

be overcome for this to be possible.  

 

Plant fungi must be prevented, weeds 

must be cleared, and harmful pests 

must be killed or driven off.  

 

Traditionally, these issues have been 

solved by the use of chemical 

pesticides and fungicides. 

การท าเกษตรกรรมให้มีประสิทธิภาพนั้นเป็นเ
ร่ืองยากและมีอุปสรรคมากมาย  
 

 

ไม่วา่จะเป็น การยบัย ั้งการเกิดเช้ือราบนตน้ไม ้

การก าจดัวชัพืช 

หรือการปราบศตัรูพีชท่ีอนัตราย  
 

 

 

แต่เดิมนั้นอุปสรรคเหล่าน้ีถูกจดัการโดยการใช้
สารเคมีชนิดต่างๆ 

 

Pesticide 

Zoom Out: 

However, chemical pesticides are both 

costly and harmful to the environment. 
ก็ตาม 

สารเคมีท่ีนิยมใชม้กัมีราคาแพงและเป็นอนัตร
ายต่อส่ิงแวดลอ้ม 

Wood 

Vinegar Pan 

Shot: 

Wood vinegar is a low-cost and low-

tech alternative to hazardous chemical 

substances.  

 

This material can substitute for many 

chemical mixtures, acting as an 

excellent pesticide, weed killer, and 

fungicidal agent. 

น ้าส้มควนัไมเ้ป็นอีกทางเลือกหน่ึงท่ีสามารถท
ดแทนการใชส้ารเคมีอนัตรายเหล่านั้นได ้
 

 

 

 

โดยน ้าส้มควนัไมส้ามารถ Top of Form 

น ้าส้มควนัไมส้ามารถผลิตจากวสัดุในชีวิตปร
ะจ าวนัทัว่ไป 

ซ่ึงแมห้มู่บา้นอนัห่างไกลก็สามารถผลิตได ้
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อีกทั้ง 
เป็นการสนบัสนุนการเกษตรแบบพ่ึงพาตนเอง 
 

Spraying 

Shot: 

In addition, Wood Vinegar can be 

manufactured using everyday 

materials, enabling even the most 

remote villages to become self-

sufficient in their crop protection. 

โดยน ้าส้มควนัไมส้ามารถ Top of Form 

น ้าส้มควนัไมส้ามารถผลิตจากวสัดุในชีวิตปร
ะจ าวนัทัว่ไป 

ซ่ึงแมห้มู่บา้นอนัห่างไกลก็สามารถผลิตได ้
อีกทั้ง 
เป็นการสนบัสนุนการเกษตรแบบพ่ึงพาตนเอง 
 

Smiling Kids 

Chopping: 

With crops protected by Wood 

Vinegar, villages can afford to thrive 

while ensuring  their children inherit 

healthy land.  

 

Everyone benefits from adopting this 

sustainable alternative to hazardous 

pesticides and fungicides. 

การใชน้ ้าส้มควนัไมแ้ทนสารเคมีเพ่ือดูแลผลผ
ลิตทางการเกษตร 
ท าให้แปลงเกษตรปลอดจากสารพิษและมีควา
มอุดมสมบูรณ์ในระยะยาว 
เพื่อให้คนในชุมชนและลูกหลานของพวกเขา
มีการเกษตรอยา่งย ัง่ยนืในอนาคต 

 

Pan shot of 

Kiln: 

To begin producing wood-vinegar, a 

kiln must first be constructed. This kiln 

will hold wood while it is fired and 

smoked. 

การผลิตน ้าส้มควนัไมน้ั้นจ าเป็นอยา่งยิ่งท่ีจะต้
องสร้างเตาเผา 
 

CGI1: To construct a kiln, first cut the top off 

of a 200L metal barrel. 
เร่ิมจาก 
ตดัฝาดา้นบนของถงัขนาดบรรจุสองร้อยลิตรอ
อกเพื่อใชท้  าเป็นฝาเตา 
 

CGI2: Next, remove a 20cm square from the 

lid of the barrel. This is where heat will 

enter the kiln. 

จากนั้น ท าช่องส่ีเหล่ียมขนาด20x20 

ซม.บนฝาเตา 
ซ่ึงช่องน้ีมีไวส้ าหรับให้ความร้อนเขา้ไปในเตา
เผา 
 

CGI3: Then cut a 10cm diameter hole in the 

bottom of the barrel. 
เจาะช่องเป็นรูปวงกลมขนาด10 ซม. 

ท่ีบริเวณส่วนล่างของกน้ถงั 
 

CGI4: Attach an asbestos joint and pipe to this 

hole. This is where the smoke from the 

kiln will escape. 

 

ต่อท่อโคง้งอเขา้กบัส่วนล่างของกน้ถงั 
ซ่ึงปลายของท่อโคง้งอน้ีจะท าหนา้ท่ีเป็นปล่อง
ควนั 

 

CGI5: Then enclose the barrel and bury it in 

dirt, leaving the asbestos chute exposed 

at the top. Tilt the barrel up by 

propping a 10-12 cm brick under the 

 

จากนั้นยดึตวัถงัดว้ยการใชดิ้นกลบ 

โดยวางถงัในลกัษณะลาดเอียงดว้ยการใชอิ้ฐ 
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front of it. ซ่ึงจะท าให้ดา้นหนา้ของถงัถูกยกสูงข้ึนประมา
ณ 10 – 12 ซม. 

และตอ้งแน่ใจวา่ปล่องควนัอยูพ่น้เหนือดินท่ีก
ลบ 

Review1: Let us review the steps involved in 

constructing a wood vinegar kiln. 
ทบทวนขั้นตอนการสร้างเตาเผากนัอีกคร้ัง 

Review2: First, create the main kiln chamber 

from a 200L barrel. Remember to cut a 

10cm hole in the bottom. 

 

ขั้นแรก สร้างตวัเตาเผาจากถงัขนาดบรรจุ 
200L อยา่ลืมท่ีจะตดัช่องขนาด10ซม. 

ท่ีกน้ถงั 
 

Review3: Second, create the kiln lid by cutting a 

20cm square out of the 200L barrel lid 
ขั้นท่ีสอง 
สร้างฝาเตาโดยตดัช่องขนาด20x20ซม. 

ท่ีฝาดา้นบน 

 

Review4: Third, attach an Asbestos joint and pipe 

to the 10cm hole in the barrel 
ขั้นท่ีสาม 

ต่อท่อโคง้งอเขา้กบัช่องขนาด10cm 

ท่ีกน้ถงั 
 

Review5: Finally, bury the assembled kiln. Be 

sure to leave the chute exposed. 
สุดทา้ย ยดึตวัถงัดว้ยการใชดิ้นกลบ 

โดยให้ปล่องควนัอยูพ่น้เหนือจากดินท่ีกลบไว ้
 

Production1: With these steps completed, the 

production process, known as dry 

distillation, is now ready to begin. 

หลงัจากเสร็จส้ินการสร้างเตาเผา 
ต่อไปจะเป็นส่วนของขั้นตอนการกลัน่แห้ง 
 

Production2: First the kiln must be loaded with 

wood. This wood can be from any type 

of tree. 

เร่ิมจาก เรียงไมเ้ขา้เตาเผา ซ่ึงไมท่ี้ใชน้ั้น 

สามารถเป็นไมช้นิดใดก็ได ้
 

Production3: To ensure proper airflow, place 3 short 

pieces of wood into the kiln in a 

perpendicular arrangement. 

โดยเรียงไมห้มอน 3 

ท่อนเขา้ไปวางตามแนวขวางของถงัก่อน 

เพ่ือให้เกิดการไหลเวียนของอากาศภายในตวัถั
ง  
 

Production4: Place the remaining wood inside the 

kiln, with smaller pieces on the bottom 

and larger pieces on the top. Take care 

that no logs extend out of the body of 

the kiln. 

เรียงไมท่ี้เหลือเขา้ในเตาเผา 
โดยเรียงไมจ้ากขนาดเล็กสุดไวด้า้นล่าง 
และขนาดใหญ่สุดไวด้า้นบน 

ซ่ึงความยาวของไมท่ี้เรียงเขา้ไปไม่ควรยาวเกิน
กวา่ตวัถงั 
 

Production5: After putting the lid in its place, apply 

clay around the edges to create an 
จากนั้นท าการปิดฝาเตา 
โดยใชดิ้นเหนียวเป็นตวัเช่ือมรอย 
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airtight seal. This clay should be mixed 

with rice barn to increase its strength 

and resistance to heat. 

ดินเหนียวท่ีใชน้ั้นจะตอ้งเป็นดินเหนียวผสมแ
กลบ เพ่ือเพ่ิมความคงทนต่อความร้อน 

และความแขง็แรง 
 

Production6: Next, create a small fireplace by 

placing 4 bricks in the following 

pattern. 

น าอิฐส่ีกอ้นมาเรียงเพ่ือใชเ้ป็นท่ีก่อไฟ 

ซ่ึงเป็นช่องทางให้ความร้อนเขา้ไปในเตาเผา  
 

Production7: These bricks must be also sealed with 

clay. 
อิฐหล่าน้ีจะถูกเช่ือมและอุดรูดว้ยดินเหนียว 
เพ่ือไม่ให้มีช่องระบายอากาศ 
 

Production8: A small fire needs to be started outside 

of the kiln in order to begin the 

production process. To be certain that 

charcoal forms, make sure the wood 

inside the kiln is not in direct contact 

with the flames. 

จุดไฟบริเวณดา้นหนา้ท่ีก่อไฟเพ่ือท่ีจะเร่ิมกระ
บวนการผลิตน ้าส้มควนัไม ้

โดยตอ้งระวงัไม่ให้ไมภ้ายในเตาถูกเผาโดยตร
งจากไฟ 

 

Production9: This fire must be kept going throughout 

the production process as it is the 

driving force behind the production of 

wood vinegar and charcoal. 

ระวงัไม่ให้ไฟดบัขณะอยูใ่นกระบวนการผลิต
น ้าส้มควนัไม ้ 

เพราะไฟน้ีเป็นปัจจยัส าคญัในการผลิตน ้าส้มค
วนัไม ้

 

Production10

: 

After approximately 2 hours, thick 

white smoke should begin to rise out of 

the asbestos chute. This signals that the 

wood vinegar is ready to be collected. 

หลงัจากผา่นไปประมาณ2ชม. 

จะมีควนัหนาสีขาวปรากฏออกมาจากปล่องควั
น 

ซ่ึงแสดงว่าน ้าส้มควนัไมน้ั้นพร้อมท่ีจะถูกเก็บ
แลว้  

 

Review Let us review again มาทบทวนขั้นตอนการผลิตน ้าส้มควนัไมก้นัอี
กคร้ัง 
 

Review2-1: First, load the kiln with wood. 

Remember to lay 3 small sticks across 

the bottom to promote air flow. 

ขั้นท่ีหน่ึง เรียงไมเ้ขา้เตาเผา 
โดยท่ีจะตอ้งเรียงไมห้มอน3ท่อนตามแนวขวา
งก่อน 

 

Review2-2: Second, place the lid on the kiln and 

seal it with clay. The seal must be 

completely airtight. 

ขั้นท่ีสอง 
ปิดฝาเตาและเช่ือมรอยต่อดว้ยดินเหนียวให้สนิ
ท 

 

Review2-3: Third, create a small fireplace by laying 

clay-sealed bricks in front of the kiln. 
ขั้นท่ีสาม น าอิฐมาเรียงส าหรับเป็นท่ีก่อไฟ 

ใชดิ้นเหนียวเช่ือมระหวา่งอิฐและอุดรูไม่ให้มี
ช่องระบายอากาศ 
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Review2-4: Fourth, light and maintain a small fire 

in front of the brick fireplace. 
ขั้นท่ีส่ี จุดไฟบริเวณดา้นหน้าท่ีก่อไฟ 

 

Review2-5: Finally, when thick white smoke begins 

to continuously rise from the asbestos 

chute, the collection process is ready to 

begin. 

ขั้นสุดทา้ย 
หลงัจากปรากฏควนัหนาสีขาวต่อเน่ืองออกมา
จากปล่องควนั  

แสดงวา่น ้ าส้มควนัไมพ้ร้อมท่ีจะถูกเกบ็แลว้  
 

Collection1: A bamboo pipe can now be attached to 

the asbestos chute.   

 

This bamboo pipe must be hollowed 

out and one end of it should be cut on 

an angle.  A notch should also be cut 

near the base of it, so that the 

condensate can drip out. 

 

Seal the connection between the 

bamboo pipe and the asbestos chute 

with clay and wrap it in a wet towel. 

น าท่อไมไ้ผท่ี่ถูกบากรูไวแ้ลว้มาเช่ือมกบัปลาย
ปล่องควนัโดยใชดิ้นเหนียว 
แลว้จึงน าผา้ท่ีเปียกพอหมาดมาห่อท่ีดินเหนียว
อีกชั้นเพ่ือป้องการแตกของดินเหนียวเม่ือไดรั้
บความร้อน 

 

Collection2: Wrap more wet towels along the length 

of bamboo pipe, taking care to leave 

the notch unobstructed.  

 

These towels cool the smoke and allow 

it to condense. If done correctly, thick 

smoke should begin to pour out of the 

notch in the pipe. 

แลว้จึงน าผา้เปียกหมาดมาพนัตามความยาวขอ
งท่อไมไ้ผต่ั้งแต่บริเวณเหนือรอยบากข้ึนไป 

 

 

ซ่ึงผา้น้ีจะช่วยท าให้ควนัท่ีอยูภ่ายในท่อไมไ้ผเ่
ยน็ตวัและกลัน่เป็นหยดน ้า 
  

 

Collection3: Hang a bottle below the notch to collect 

the wood vinegar as it drips out. 
น าขวดมาแขวนไวใ้ตรู้ท่ีบากไวส้ าหรับใชเ้กบ็
น ้าส้มควนัไม ้

 

Collection4: Soon, the condensate should begin to 

drip into the bottle. 

 

Maintain the fire and moisture of the 

towels 

หลงัจากนั้นไม่นาน 

น ้าส้มควนัไมก้็จะเร่ิมกลัน่ตวัและหยดลงมาใน
ขวด 
 

Collection5: Wait for several hours while the wood 

vinegar collects. 
ซ่ึงขั้นตอนการเก็บน ้าส้มควนัไมต้อ้งใชเ้วลาห
ลายชัว่โมง 
 

Collection6: When the condensate becomes black, 

detach the full bottle from the bamboo 

pipe.  

เม่ือสีของน ้าส้มควนัไมท่ี้หยดออกมาเร่ิมกลายเ
ป็นสีด า 
จึงท าการหยดุเก็บน ้าส้มควนัไมแ้ลว้น าขวดออ
ก 

Collection7: Pour the collected liquid into a larger เทของเหลวท่ีไดสู่้ภาชนะบรรจุ 
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bottle for storage. At this point the 

mixture should be light brown. 
ซ่ึงของเหลวท่ีไดจ้ะมีสีน ้าตาล 

 

Collection8: Next, detach the bamboo pipe and wait 

until the smoke gets thinner.  

 

Then, seal the brick entrance of the kiln 

and the asbestos chute so that it is 

completely airtight. This allows useful 

charcoal to be formed. 

จากนั้นน าท่อไมไ้ผ่ออกรอจนกวา่ควนัจะจางล
ง 
จึงท าการปิดดา้นหนา้เตาและปล่องควนัดว้ยด้
วยอิฐและดินเหนียวให้สนิท 

เพ่ือท่ีจะท าให้ไมภ้ายในเตากลายเป็นถ่าน 

Collection9: The following morning, return and 

unseal the kiln, removing the bricks 

and clay.  

วนัถดัไป 

แกะดินเหนียวและอิฐออกเพื่อเปิดเตา 
 

Collection10: If the process was done correctly, the 

wood in the kiln should now be 

charcoal. 

ถา้กระบวนน้ีเป็นไปอยา่งถูกตอ้ง 
จะปรากฏถ่านบริสุทธ์ิภายในเตา 
 

Review3-1: Let us review the collection of Wood 

Vinegar 
มาทบทวนขั้นตอนการเก็บน ้าส้มควนัไมอี้กคร้ั
ง 

Review3-2: First, attach a long bamboo pipe to the 

asbestos chute. This connection must 

then be sealed with clay. 

เร่ิมจาก 
เช่ือมท่อไมไ้ผท่ี่บากรูไวแ้ลว้กบัปลายปล่องควั
นดว้ยดินเหนียว  
 

Review3-3: Second, wrap wet towels around the 

bamboo pipe. Be sure not to cover the 

notch in the pipe. 

ขั้นท่ีสอง น าผา้เปียกหมาด มาพนัท่อไมไ้ผ่ 
 

Review3-4: Third, hang a bottle under the notch in 

the bamboo pipe and wait as the 

condensate collects. Maintain the fire 

and the moisture of the towels. 

ขั้นท่ีสาม 

แขวนขวดไวใ้ตร้อยบากเพ่ือเก็บน ้าส้มควนัไม ้

 

Review 3-5 Finally, once the drips of condensate 

become black, detach the bamboo pipe 

and seal the kiln. This allows useful 

charcoal to form. 

เม่ือน ้าส้มควนัไมท่ี้หยดออกมาเร่ิมเป็นสีด า 
น าท่อไมไ้ผอ่อกและปิดเตาให้สนิท 

เพ่ือให้ไมภ้ายในกลายเป็นถ่าน 

 

Afterward1: Now, collect the charcoal from the kiln. 

It is ready to be used. 
ถ่านท่ีจากการผลิตนั้นสามารถน าไปใชเ้ป็นเช้ือ
เพลิงไดท้นัที 

Afterward2: The wood vinegar condensate must be 

left alone for 90 days.  

 

In the bottle, it will separate into three 

layers: A clear oily top layer, a 

brownish middle layer, and a dark tar 

bottom layer.  

 

The middle layer is the usable wood 

น ้าส้มควนัไมท่ี้เก็บได ้จะตอ้งตั้งทิ้งไว9้0วนั 

เพื่อให้แยกเป็น3ชั้น 

โดยชั้นบนสุดจะมีลกัษณะเป็นน ้ามนัใส 

ส่วนชั้นท่ีสองจะมีสีน ้ าตาลอ่อนซ่ึงเป็นส่วนข
องน ้าส้มควนัไมท่ี้จะน าไปใช ้ 

และส่วนท่ีสามจะมีสีน ้าตาลเขม้ซ่ึงเป็นส่วนข
องน ้ามนัดิน 
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vinegar. Use a syringe to extract this 

layer from the bottle. 

Afterward3: To use wood vinegar, it must be mixed 

with water. The ratio of wood vinegar 

to water depends on the desired 

application:  

 

For use as a pesticide, combine 1 part 

wood vinegar with 20 parts water. 

การน าน ้าส้มควนัไมไ้ปใชป้ระโยชน์ 
จะตอ้งมีการผสมสดัส่วนตามวตัถุประสงคก์าร
ใชง้าน เช่น 

ผสมน ้าส้มควนัไม1้ส่วนกบัน ้า20ส่วน 

ส าหรับเป็นยาก าจดัแมลง 
 

Afterward4: For use as weed killer, combine 1 part 

wood vinegar with 50 parts water. 
ผสมน ้าส้มควนัไม1้ส่วนกบัน ้า50ส่วน 

ส าหรับยาก าจดัวชัพืช 

 

Afterward5: For use as an anti-fungal agent, 

combine 1 part wood vinegar with 100 

parts water. 

ผสมน ้าส้มควนัไม1้ส่วนกบัน ้า100ส่วน   

ส าหรับยาฆ่าเช้ือรา 
 

Afterward6: For use as a pest repellent, anti-mold 

agent, and plant growth accelerant, 

combine 1 part wood vinegar with 200 

parts water. 

ผสมน ้าส้มควนัไม1้ส่วนกบัน ้า200ส่วน 

ส าหรับยาป้องกนัศตัรูพืช รา และ 
เร่งการเจริญเติบโตของพืช 

 

Afterward7: For use as an anti-plant lice spray, 

combine 1 part wood vinegar with 400 

parts water. 

ผสมน ้าส้มควนัไม1้ส่วนกบัน ้า400ส่วน 

ส าหรับยาป้องกนัเพล้ีย 

Afterward8: For use as a growth enhancer in fruit 

plants, combine 1 part wood vinegar 

with 500 parts water. 

ผสมน ้าส้มควนัไม1้ส่วนกบัน ้า500ส่วน 

ส าหรับยาเร่งผลผลิตของไมผ้ล 

 

Closing: Choosing to replace harmful chemical 

pesticides and fungicides with wood 

vinegar benefits everyone.  

 

The environment benefits from the 

removal of unnatural chemicals.  

 

The farmer benefits from the low cost 

and self-reliability of wood vinegar.  

 

The consumer benefits from a product 

that is safer and healthier.  

 

So why not switch to wood vinegar 

today? The benefits of this low-cost 

natural solution await. 

การน าน ้าส้มควนัไมไ้ปใชแ้ทนยาก าจดัแมลงแ
ละยาฆ่าเช้ือรานั้น มีประโยชน์หลายดา้น 

อาทิเช่น ประโยชน์ต่อส่ิงแวดลอ้ม 

ในการท าให้ส่ิงแวดลอ้มสะอาดและปราศจาก
สารเคมีท่ีเป็นพิษ 

 ส าหรับประโยชน์ต่อเกษตรกร 
โครงการน ้ าส้มควนัไมไ้ดท้  าให้พวกเขาไดเ้รีย
นรู้เก่ียวกบัการพ่ึงพาตนเอง 
อีกทั้งโครงการน ้าส้มควนัไมย้งัช่วยให้ผูบ้ริโภ
คไดรั้บประทานผลผลิตท่ีปลอดสารพิษ 

ดว้ยเหตุน้ี เราจึงไม่ควรรอชา้ 
ท่ีจะน าโครงการน ้าส้มควนัไมไ้ปปฏิบติั 
เพื่อให้ไดม้าซ่ึง 
จึงมีความน่าสนใจทั้งตน้ทุนต ่าและเป็นมิตรต่
อส่ิงแวดลอ้ม  
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Biofertilizers Video Script 

 

Time Video English Thai 

8 

seconds 

Timelapsed shot 

of a sunset over 

Na Yao 

  

6 

seconds 
Pan shot of the 

Na Yao school 

  

6 

seconds 

Shot of children 

working on a 

project  

  

6 

seconds 

Shot of 

something being 

processed 

  

4 

seconds 

Shot of 

instructor 

teaching 

something in 

woods 

  

5 

seconds 

Still shot of 

banner reading 

“The Office of 

Her Royal 

Highness 

Presents” 

  

5 

seconds 

Still shot of 

“Bio-fertilizer” 

over backdrop 

(blurred image 

of kiln) 

  

8 

seconds 

Pan Shot: 

Vegetables in a 

farm 

Modern agricultural practices 

often call for the use of 

fertilizers to enhance soil 

quality and crop yield. 

การท าเกษตรกรรมใน 

ปัจจุบนัมกัพ่ึงพาการใชปุ้๋ ยในการเพ่ิมคุณ
ภาพ 

ของดินและเพ่ิมปริมาณผลผลิต 
6 

seconds 

 

 

 

 

6 

seconds 

Shot of bags of 

chemical 

fertilizer.  

 

 

 

Shot of 

pollution. 

Traditionally, chemical 

fertilizers which are heavy in 

nitrogen, have been used for 

this purpose. However, these 

can lead to a wide variety of 

ecological and agricultural 

problems, such as 

groundwater pollution and 

vulnerability to certain pests. 

ในอดีตปุ๋ ยท่ีใชจ้ะเป็น 

ปุ๋ ยเคมีท่ีมีธาตุ 
ไนโตรเจนสูงซ่ึง 
สามารถท าให้ได ้

ผลผลิตจ านวนมาก 

 

อยา่งไรก็ตามปุ๋ ยเคมี 

เหล่าน้ีลว้นท าให้เกิด 
ผลกระทบทางดา้น 
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ระบบนิเวศน์และ 
ภาคเกษตรกรรม อาทิเช่น 

การปนเป้ือนสารเคมีในน ้าบาดาล 
และการท่ีพืชผกัมีความตา้นทานต่อศตัรู
พืชลดลง 

10 

seconds 

 

 

 

 

 

 

 

 

5 

seconds 

Pan shot of 

healthy-looking 

plants  

 

 

 

 

 

 

 

 

Shot of villagers 

Bio-fertilizers are an eco-

friendly substitute for these 

harmful inorganic fertilizers. 

Not only do these materials 

cause no environmental 

damage, but they aid in plant 

growth in ways that 

inorganic fertilizers cannot.  

 

Furthermore, bio-fertilizers 

can be produced from easily 

accessible organic materials 

so even the most remote 

villages can use them to be 

more agriculturally self-

reliant. 

ปุ๋ ยชีวภาพเป็นปุ๋ ยท่ีเป็นมิตรต่อส่ิงแวดล้
อมและสามารถทดแทนการใชปุ้๋ ยเคมีท่ีอั
นตรายได ้ 
นอกจากนั้นปุ๋ ยชีวภาพยงัมีประสิทธิภาพ
เหนือปุ๋ ยเคมีอนัตรายในการช่วยปรับสภ
าพแวดลอ้มทางธรรมชาติกลบัคืนสู่ความ
อุดมสมบูรณ์อีกคร้ัง 
 

อีกทั้งวตัถุดิบท่ีใชใ้นการผลิตปุ๋ ยชีวภาพ
นั้นสามารถหาไดง่้ายซ่ึงท าให้โครงการปุ๋
ยชีวภาพน้ีช่วยส่งเสริมการท าเกษตรกรร
มแบบพ่ึงพาตนเอง 

15 

seconds 

Show shot of 

each ingredient  

In this particular bio-

fertilizer rice husk, rice barn, 

bamboo leaves, soil, and 

water are used. 

ขั้นตอนในกระบวนการผลิตปุ๋ ยชีวภาพนั้
น 

เร่ิมจากการเตรียมส่วนผสมต่างๆประกอ
บไปดว้ย แกลบ ร าขา้ว ใบไผ ่น ้า 
และดิน 

10 

seconds 

 

 

 

5 

seconds 

Shot showing 

Thai students 

digging.  

 

 

Cut to close up 

of student 

collecting soil.  

First, soil containing the 

useful micro-organisms must 

be gathered. These micro-

organisms increase microbial 

diversity in the soil and 

plants restoring nutrients 

which significantly improves 

soil quality and plant growth 

(Hagi 1994). To gather the 

micro-organisms dig a 5 cm 

hole in an undisturbed patch 

of ground next to a tree. Soil 

should be collected from the 

bottom of this hole. 

โดยดินท่ีใชต้อ้งเป็นดินท่ีมีเช้ือจุลินทรีย์
ท่ีเป็นประโยชน์ซ่ึงหาไดจ้ากพ้ืนท่ีท่ีไม่เค
ยถูกรบกวนจากการท าเกษตรกรรมของม
นุษยห์รือการท ากิจกรรมอ่ืนๆจุลินทรียท่ี์เ
ป็นประโยชน์เหล่าน้ีจะช่วยเพ่ิมความหล
ากหลายทางชีวภาพของจุลินทรียใ์นดินแ
ละพืชซ่ึงถือเป็นการเพ่ิมสารอาหารท่ีจ าเ
ป็นต่อคุณภาพของดินและการเจริญเติบโ
ตของพืช  

 

15 

seconds 

 

 

Show shot of 

each ingredient 

on scale. 

 

Carefully weigh 1 kg of 

bamboo leaves, 5 kg of rice 

husk, 2 kg of rice barn, and 1 

kg of the soil that was just 

ชัง่ส่วนผสมต่างๆตามปริมาณดงัต่อไปน้ี 

ใบไผ ่1 กิโลกรัม แกลบ 5 กิโลกรัม 

ร าขา้ว 2 กิโลกรัม 

และดินท่ีมีจุลินทรียท่ี์เป็นประโยชน์ 1 
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5 

seconds 

 

 Cut to show 

ingredients on 

the ground ready 

to be mixed.  

 

collected. กิโลกรัม 

8 

seconds 

Show mixing of 

ingredients with 

hoe. 

These ingredients should be 

combined thoroughly; 

making sure the mixture is 

consistent and to allow for 

the micro-organisms to cover 

as much area as possible. 

ส่วนผสมต่างๆจะถูกคลุกเคลา้ให้เขา้กนัเ
พ่ือท าให้เกิดการกระจายตวัของจุลินทรีย ์

6 

seconds 

Show water 

being poured 

onto mixture and 

a hand checking 

for moisture 

While mixing, pour some 

water over the blend to add 

moisture. 

ขณะคลุกส่วนผสมให้เติมน ้าลงไปเพ่ือเพ่ิ
มความชุ่มช้ืนให้กบัส่วนผสมและท าให้
ส่วนผสมเขา้กนัมากข้ึน 

8 

seconds 

 

 

 

4 

seconds 

Show hand 

spreading 

mixture in 

bucket and 

forming 

depression 

 

Shot of 

depression 

When the mixture is both 

consistent and moist, transfer 

it into a 50cm diameter 

bucket. Spread the blend 

evenly on the bottom and 

create a depression in the 

center. This provides 

ventilation and prevents the 

beneficial micro-organisms 

from overheating.  

เม่ือส่วนผสมเขา้กนัและมีความชุ่มช้ืนเพี
ยงพอ 
ให้น าส่วนผสมน้ีเกล่ียลงในถงัท่ีมีเส้นผา่
นศูนยก์ลางขนาด 50เซนติเมตร 
โดยเวน้ช่องตรงกลางไวเ้พ่ือให้เป็นรูระบ
ายอากาศและความร้อนส าหรับป้องกนัก
ารตายของเช้ือจุลินทรียอ์นัเกิดจากอุณห
ภูมิท่ีสูงข้ึน 

5 

seconds 

 

 

 

6 

seconds 

Cut to student 

putting cover on 

bucket and 

moving it from a 

sunny to a shady 

area 

 

Cut to student 

coming back and 

mixing again 

 

Cover the bucket and let it sit 

in the shade. Mix the 

contents every 4 days, 

spreading it out evenly once 

again and forming the 

depression. This process 

should be repeated for a 

month. 

น าฝามาครอบถงัแลว้จึงยา้ยไปไวใ้นท่ีร่ม  

 

 

คลุกส่วนผสมทุกๆส่ีวนัและท าให้มีรูระ
บายอากาศเหมือนเดิม 

ท าเช่นน้ีติดต่อกนัเป็นเวลาหน่ึงเดือน 

8 

seconds 

Show time lapse 

(of formation if 

possible) 

The mixture is ready to be 

used when a coat of white 

fibers is formed.  

เม่ือปรากฏใยสีขาว 
ปกคลุมส่วนผสมแสดงวา่ส่วนผสมน้ีพร้
อมท่ีจะเป็นหวัเช้ือแห้งเพ่ือใชใ้นขั้นตอน
ต่อไป 

30 

seconds 

Text summary of 

the steps on a 

solid 

Let us review the micro-

organism collection process. 

 

มาทบทวนกระบวนการจดัเก็บจุลินทรีย์
ท่ีมีประโยชน์ในดินกนัอีกคร้ัง 
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background. 

Background shot 

is of soil in a 

container. 

First, gather the micro-

organisms by collecting 1 kg 

of soil from a 2 inch hole 

near a tree. 

 

Second, mix the soil 

thoroughly with 1 kg of 

bamboo leaves, 5 kg of rice 

husk, and 2 kg of rice barn. 

Add water to moisten the 

material while doing this. 

 

Third, transfer the soil 

mixture to a 50cm diameter 

bucket. Make a depression in 

the center to allow 

ventilation. 

 

Fourth, cover the mixture 

and place it in the shade. 

Every four days, mix the 

contents, taking care to make 

a new depression in the 

center every time. 

 

After 30 days, the micro-

organisms are ready to be 

cultivated. 

ขั้นตอนแรก ขดุหลุมลึก 5 

เซนติเมตรจากพ้ืนท่ี 

ท่ีไม่เคยถูกรบกวนมาก่อนแลว้จึงเก็บดิน
ท่ีมีจุลินทรียท่ี์เป็นประโยชน์ปริมาณ 1 

กิโลกรัม 

 

 

 

ขั้นท่ีสอง 
น าดินท่ีเก็บมานั้นคลุกกบัใบไผ ่1 

กิโลกรัม แกลบ 5 กิโลกรัม และร าขา้ว 
2 กิโลกรัม 

ระหวา่งคลุกส่วนผสมให้เติมน ้าเพ่ือเพ่ิม
ความชุ่มช้ืน 

 

ขั้นท่ีสาม 

น าส่วนผสมท่ีคลุกจนเขา้กนัแลว้มาเกล่ีย
ลงในถงัท่ีมีขนาดเส้นผา่นศูนยก์ลาง50 

เซนติเมตรแลว้จึงเวน้ช่องตรงกลางไวเ้ป็
น 

รูระบายอากาศ 
 

ขั้นท่ีส่ี 

น าฝามาครอบถงัแลว้ยา้ยไปเก็บไวใ้นท่ีร่
ม หมัน่คลุกส่วนผสมทุกๆ 4 

วนัเป็นระยะเวลาหน่ึงเดือน 

โดยไม่ลืมวา่จะตอ้งเวน้ช่องส าหรับรูระบ
ายอากาศในทุกๆคร้ังท่ีท  าการคลุก 
 

จากนั้นจึงรอประมาณ 30 วนั 

ส่วนผสมท่ีไดจ้ะพร้อมน าไปใชเ้ป็นหวัเ
ช้ือแห้งในขั้นตอนถดัไป 

15 

seconds 

 

 

 

 

 

 

 

6 

Show sample 

solution  

 

 

 

 

 

 

 

Cut to show 

In order to process the 

micro-organisms, first collect 

the following ingredients. 

 

0.5 kg of the dried sample 

15 L of molasses 

1 net bag 

75 L of clean water.  

 

If molasses is not available, 

ในกระบวนการท าน ้าหวัเช้ือ 
จะตอ้งเตรียมส่วนผสมดงัต่อไปน้ี 

หวัเช้ือแห้ง 0.5 กิโลกรัม 

กากน ้าตาล 15 ลิตร 
ถุงตาข่าย 1 ใบ 

น ้าสะอาด 75 ลิตร 
ในกรณีท่ีไม่มีกากน ้าตาลสามารถใชน้ ้าต
าลปริมาณ 15 กิโลกรัมแทนได ้
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seconds 

 

ready to be 

mixed.  

15 Kg of brown sugar can be 

used. 

5 

seconds 

Shot of tying net 

bag.  

 

Place 0.5 kg of the dried 

sample in the net bag and tie 

it. 

น าหวัเช้ือแห้งปริมาณ 0.5 

กิโลกรัมมาใส่ในถุงตาข่ายแลว้มดัปากถุง
ให้แน่น 

 

 

8 

seconds 

 

 

Shot of pouring 

molasses 

Using a beaker, measure 15 

L of molasses, 1 L at a time. 
จากนั้นจึงใชถ้ว้ยตวงขนาด 1 

ลิตรตกักากน ้าตาลเติมลงในถงับรรจุขนา
ด 100 ลิตรเป็นปริมาณ 15 ลิตร 

5 

seconds 

Shot of pouring 

water 

To quickly fill the container 

with water, use a 15 L 

watering can 

แลว้จึงใชบ้วัรดน ้าขนาด 15 ลิตร 
ตกัน ้าเติมลงไปในถงัเป็นปริมาณ 75 

ลิตร 
 

 

5 

seconds 

 

 

5 

seconds 

Shot of bag 

being placed in 

the solution 

 

Shot of stirring 

in one direction 

Next, soak the net bag in the 

solution.  

 

 

 

Always stir in one direction 

to avoid disturbing the 

fragile micro-organisms. It is 

well mixed when you notice 

the molasses is no longer 

sticky. 

หลงัจากนั้น าถุงตาข่ายท่ีมีหวัเช้ือแห้งมา
หยอ่นลงในถงัท่ีบรรจุน ้าและกากน ้าตาล  
 

จากนั้นจึงใชไ้มก้ดใหถุ้งตาข่ายจมและค
นไปในทิศทางเดียวเพ่ือป้องกนัการตายข
องเช้ือจุลินทรีย ์
คนจนกวา่น ้าและกากน ้าตาลจะกลายเป็น
เน้ือเดียวกนัซ่ึงสงัเกตไดจ้ากการไม่มีกาก
น ้าตาลติดอยูท่ี่ปลายไม ้

6 

seconds 

Shot of a 

calendar with 

days flying off, 

and a time lapsed 

barrel. 

Once the mixture has been 

stirred sufficiently, seal the 

barrel and let stand for 30 

days without opening the lid.  

เม่ือส่วนผสมถูกคนจนเป็นเน้ือกนัแลว้ 
จะน าฝามาปิดท่ีถงัและตั้งทิ้งไวเ้ป็นเวลา 
30 วนัโดยห้ามมิให้เปิดฝาออก 

8 

seconds 

Shot of student 

opening lid 

cut to inside of 

barrel, make sure 

white stuff is 

visible 

After 30 days, the solution 

should be fermented and a 

white layer should be visible. 

เม่ือครบ 30 วนัแลว้  
จะมีคราบสีขาวปรากฏอยูด่า้นบนของส่ว
นผสมซ่ึงแสดงให้เห็นวา่ส่วนผสมน้ีพร้อ
มท่ีจะน าไปใชเ้ป็น 

น ้าหวัเช้ือแลว้ 

30 

seconds 

Text summary of 

the steps on a 

solid 

background. 

Background shot 

is the white layer 

of the solution in 

the barrel. 

Let us review the micro-

organism cultivation process. 

 

After collecting the 

necessary ingredients,  

 

 

 

mix the water and molasses 

in a 100L barrel. 

 

มาทบทวนขั้นตอนการท าน ้าหัวเช้ือกนัอี
กคร้ัง 
 

เร่ิมจากเตรียมส่วนผสมดงัต่อไปน้ี 

หวัเช้ือแห้ง 0.5 กิโลกรัม 

กากน ้าตาล 15 ลิตร 
ถุงตาข่าย 1 ใบ 

น ้าสะอาด 75 ลิตร 
ในกรณีท่ีไม่มีกากน ้าตาลสามารถใชน้ ้าต
าลปริมาณ 15 กิโลกรัมแทนได ้



107 

 

place the dry sample into the 

net bag. Then place the bag 

into the100L barrel. Stir the 

mixture in one direction. 

 

Fourth, seal the barrel and 

leave it for 30 days.  

 

After 30 days the micro-

organisms should be 

cultivated and ready to be 

made into fertilizer. 

 

จากนั้นน าน ้ าและกากน ้าตาลมาคนให้เป็
นเน้ือเดียวกนัในถงับรรจุขนาด 100 

ลิตร 
 

ต่อมาน าหัวเช้ือแห้งปริมาณ 0.5 

กิโลกรัมมาใส่ในถุงตาข่ายแลว้มดัปากถุง
ให้แน่น แลว้จึงน าปหยอ่นลงในถงั 
คนไปในทิศทางเดียวกนั 

 

ปิดฝาถงัและตั้งทิ้งไวเ้ป็นเวลา 30 วนั 

 

เม่ือครบ 30 วนัแลว้ 
ส่วนผสมน้ีพร้อมท่ีจะน าไปใชเ้ป็นน ้าหวั
เช้ือส าหรับการผลิต 
ปุ๋ ยชีวภาพ 

20 

seconds 

Shot of student 

moving a bag of 

vegetables and 

chopping them 

in front of the 

rest of the 

ingredients 

Different fertilizers can be 

produced for various 

applications depending on 

the ingredients used such as 

vegetables, fruits, herbs to 

produce fertilizers for 

different applications. In this 

video, the production of 

vegetable biofertilizers will 

be shown. 

ปุ๋ ยชีวภาพแต่ละชนิดลว้นแลว้แต่มีการ
น าไปใชท่ี้แตกต่างกนั 

ซ่ึงปุ๋ ยแต่ละชนิดน้ีสามารถเตรียมไดจ้าก
วตัถุดิบต่างๆ 

 อาทิเช่น เศษผกั  
เศษผลไม ้หรือสมุนไพร โดย ณ 

ท่ีน้ีจะน าเสนอการเตรียมปุ๋ ยชีวภาพจากเ
ศษผกัเพื่อใชใ้นการท าให้พืชผกัแขง็แรง 
อีกทั้งช่วยให้พืชผกัท่ีไดมี้ขนาดและปริม
าณตามท่ีตอ้งการ 

15 

seconds 

Show shot of 

each ingredient. 

The ratio of the final mixture 

is 

 

1 part micro-organism 

1 part molasses 

10 parts water 

 

1/3 of the container should 

be filled with chopped 

vegetables.  

 

 

The exact mass of each 

ingredient to be used 

depends on the desired 

amount of the final product. 

ในการท าปุ๋ ยชีวภาพนั้นจะตอ้งค านึงถึงป
ริมาณของปุ๋ ยชีวภาพท่ีตอ้งการแลว้จึงค  า
นวณเพื่อหาปริมาณของวตัถุดิบท่ีตอ้งใช้
ตามสดัส่วนท่ีไดก้  าหนดไวด้งัต่อไปน้ี 

 

น ้าหวัเช้ือ 1 ส่วน 

กากน ้าตาล 1 ส่วน  

น ้า 10 ส่วน 

และเศษผกัปริมาณ 1ใน 3 

ของถงัท่ีใชเ้ตรียมปุ๋ ยชีวภาพ 
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8 

seconds 

 

 

 

5 

seconds 

Shot of water, 

molasses and 

micro-organism 

being added. 

 

 

Shot of mixture 

being stirred in 

one direction. 

Once the ingredients have 

been gathered, mix the water, 

molasses, and the micro-

organisms together, 

remembering to measure 

carefully and follow the 

ratios. 

 

 As in the cultivation stage, 

stir in only one direction. 

เม่ือเตรียมวตัถุดิบไดต้ามปริมาณท่ีตอ้งก
ารแลว้ จึงเร่ิมเทน ้ า กากน ้าตาลและ 
น ้าหวัเช้ือจุลินทรียล์งในถงับรรจุแลว้คน
ไปทิศทางเดียวกนัจนส่วนผสมเขา้กนั 

8 

seconds 

Shot of students 

adding 

vegetables. Mid 

distance slow 

zoom to close-

up. 

Next, add the chopped 

material and continue to stir. 
จากนั้นจึงน าเศษผกัท่ีเตรียมไวเ้ทลงไปถั
งแลว้จึงคนต่อจนส่วนผสมเขา้กนั 

6 

seconds 

Shot of barrel 

being sealed 

When all of the chopped 

material has be added, tightly 

seal the barrel and let stand. 

This can take up to 90 days. 

 

The biofertilizers will be 

ready when the smell of 

alcohol is present, along with 

a white film on the surface of 

the mixture. 

ปิดฝาถงัให้สนิทแลว้ตั้งทิ้งไวเ้ป็นเวลา 
15วนั 

 

เม่ือไดก้ล่ินแอลกอฮอลแ์ละเห็นคราบสีข
าวลอยอยูบ่นส่วนผสมแลว้ 
แสดงวา่ปุ๋ ยชีวภาพท่ีหมกัไวพ้ร้อมจะถูก
น าไปใช ้

30 

seconds 

Text summary of 

the steps on a 

solid 

background. 

Background shot 

is of the sealed 

barrel. 

Let us review the bio-

fertilizer production process. 

 

First gather the following 

ingredients: 

 

The cultivated micro-

organism 

Molasses 

Water 

Chopped Vegetables 

 

Remember to adhere to the 

ratios of: 

 

1 part micro-organism 

1 part molasses 

10 parts water 

 

1/3 of the container chopped 

มาทบทวนขั้นตอนการท าปุ๋ ยชีวภาพกนัอี
กคร้ัง 
 

ขั้นแรก 
เตรียมส่วนผสมต่างๆตามอตัราส่วนดงัต่
อไปน้ี 

น ้าหวัเช้ือ 1 ส่วน 

กากน ้าตาล 1 ส่วน  

น ้า 10 ส่วน 

และเศษผกัปริมาณ 1ใน 3 

ของถงัท่ีใชเ้ตรียมปุ๋ ยชีวภาพ 

 

ขั้นท่ีสอง ผสมน ้า กากน ้าตาลและ 
น ้าหวัเช้ือเขา้ดว้ยกนั 

โดยคนไปในทิศทางเดียวกนั 

 

ขั้นท่ีสาม 

เติมเศษผกัลงไปแลว้จึงคนต่อจนส่วนผส
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material 

 

Second, mix the water, sugar 

or molasses, and the micro-

organisms together. Be sure 

to stir in only one direction. 

 

Third, add the chopped 

material and continue to stir. 

 

Fourth, seal the barrel and let 

stand for 90 days. 

 

After 90 days the bio-

fertilizer will be ready to use. 

มเขา้กนัดี 
 

ขั้นท่ีส่ี ปิดฝาถงัแลว้ตั้งทิ้งไว ้15วนั 

 

เม่ือครบ15วนัแลว้  
ปุ๋ ยชีวภาพท่ีไดก้็พร้อมท่ีจะถูกน าไปใชป้
ระโยชน์ 

 Slide with ratios Before applying the 

biofertilizer, it must be 

diluted appropriately. The 

ideal mixture 2 tbsp (30 ml) 

in 20 L of water. 

ก่อนท่ีจะน าปุ๋ ยชีวภาพท่ีไดไ้ปใช ้

จะตอ้งท าการเจือจางเสียก่อน 

โดยผสมปุ๋ ยชีวภาพปริมาณ 2 

ชอ้นโตะ๊หรือประมาณ 30 

มิลลิลิตรกบัน ้า 20 

ลิตรแลว้จึงน าไปรดบนพืชผกัท่ีตอ้งการ 
25 

seconds 

The children 

smile, the farmer 

smile with the 

vegetable farm.  

Choosing to replace harmful 

chemical fertilizers with bio-

fertilizers benefits everyone. 

The environment benefits 

from the removal of 

unnatural chemicals. The 

farmer benefits from the low 

cost and self-reliance. So 

why not switch to bio-

fertilizers today? The 

benefits of this cost effective 

natural solution await. 

การเลือกใชปุ้๋ ยชีวภาพแทนการใชปุ้๋ ยท่ีเป็
นสารเคมีอนัตรายนั้นส่งผลดีในหลายๆด้
านอาทิเช่น 

ทางดา้นส่ิงแวดลอ้มจะช่วยท าให้ดินไดมี้
การพกัฟ้ืนและท าให้สารเคมีท่ีอยูใ่นดินถู
กก าจดัออกไป 

รวมทั้งยงัเป็นประโยชน์ต่อเกษตรกรท่ีจ
ะไดใ้ชปุ้๋ ยท่ีมีตน้ทุนใน 

การผลิตต ่าและไดเ้รียนรู้เก่ียวกบัการพ่ึง
พาตนเอง ดว้ยเหตุน้ี 

อยา่มวัรอชา้ท่ีจะน าความรู้ท่ีไดเ้ก่ียวกบัก
ารใชปุ้๋ ยชีวภาพไปปฏิบติัเพ่ือก่อให้เกิดป
ระโยชน์ต่อทั้งตนเองและชุมชน 
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Biogas Video Script 

 

Time Video English Audio Thai Audio 

30 sec Shot of students 

disposing their 

lunches  

Shot of chicken 

coup 

Waste, in the form of 

leftover food and animal 

manure, is a major problem 

in our world today. It is 

responsible for several 

environmental issues, such 

as… 

ปัจจุบนัน้ีของเสียท่ีมาจากเศษอาหารเหลื
อทิ้งและมูลสตัวเ์ป็นตวัการส าคญัหน่ึงท่ี
ก่อให้เกิดปัญหาทางดา้นส่ิงแวดลอ้มอาทิ
เช่น  

 

Shot or picture 

showing air 

pollution  

Air pollution  การเกิดมลพิษทางอากาศอนัเน่ืองมาจาก
กล่ินเหมน็จากของเสีย 
 

Shot of flies on 

leftover food 

And pathogens  หรือการมีแหล่งพาหะน าโรคท่ีเกิดจากก
ารเพาะพนัธ์ุของแมลงวนัท่ีอยในกองขอ
งเสียเหล่านั้น 

 

Shot showing 

environmental 

management 

In order to deal with these 

issues, a strong waste 

management system is 

required.  

 

By ensuring that waste is 

efficiently re-used, a cleaner 

and safer environment can 

be created for all.   

ทั้งน้ีเม่ือของเสียมีปริมาณมาก 
ระบบการจดัการของเสียจึงมีความจ าเป็น
อยา่งยิ่งท่ีจะท าให้ส่ิงแวดลอ้มบริเวณโดย
รอบมีสภาพท่ีดีและถูกหลกัสุขอนามยั 
การน าของเสียเหล่าน้ีมาแปรรูปให้เป็นพ
ลงังานเพื่อน าไปใชป้ระโยชน์ถือเป็นการ
จดัการของเสียอีกรูปแบบหน่ึงท่ีมีประสิ
ทธิภาพสูง 
 

30 sec Shot of water Biogas plays an important 

role in waste management 

by converting waste into 

useful gas through a process 

known as anaerobic 

digestion. 

โครงการแก๊สชีวภาพจึงมีบทบาทส าคญั
ซ่ึงสามารถน าพลงังานจากของเสียท่ีผา่น
กระบวนการยอ่ยสลายจนท าให้เกิดเป็นแ
ก๊สชีวภาพมาใชป้ระโยชน์ได ้

 

Shot of green field  Biogas is an 

environmentally friendly 

renewable energy source 

that reduces reliance on 

traditional petroleum fuels. 

แก๊สชีวภาพน้ีเป็นพลงังานทดแทนท่ีสะอ
าดและเป็นมิตรต่อส่ิงแวดลอ้มซ่ึงสามาร
ถน ามาใชเ้ป็นเช้ือเพลิงในการประกอบอ
าหารท่ีช่วยลดรายจ่ายในการซ้ือแก๊สหุงต้
มไดอี้กดว้ย 
นอกจากน้ีผลผลิตพลอยไดจ้ากกระบวน
การผลิตแก๊สชีวภาพยงัสามารถน ามาใชเ้
ป็นปุ๋ ยชีวภาพ 

Shot of steamed 

fish (for food) 

Biogas can serve as a 

substitute for cooking gas, 

reducing cooking expenses. 

 In addition, the by-product 

from the production of 

biogas can be used as a 
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biofertilzer. 

 Show the text 

below: 

To gain all the benefits of 

biogas, one must first invest 

in the construction of a 

biogas plant. 

 

There are 4 main tanks in a 

biogas plant 

จากประโยชน์ของแก๊สชีวภาพท่ีไดก้ล่าว
มานั้น 

การลงทุนในการท าบ่อแก๊สชีวภาพจึงถือ
วา่คุม้ค่าและไดผ้ลเป็นท่ีน่าพึงพอใจ 
โดยบ่อแก๊สชีวภาพมีส่วนประกอบหลกั
ดงัต่อไปน้ี 

8 sec “Biogas Plant” 

8 sec “Important parts of 

biogas plant” 

8 sec Fill Tank The fill tank is where the 

food and animal waste 

enters the plant 

บ่อเติม (Fill Tank) 

เป็นบ่อส าหรับใส่วตัถุดิบท่ีน ามาใชใ้นกา
รผลิตแก๊สชีวภาพ 

 

8 sec Digester tank The digester tank is where 

anaerobic digestion, the 

process which produces 

biogas, occurs. 

บ่อหมกั (Digester 

Tank)เป็นบ่อท่ีกระบวนการหมกัของเ
สียจะเกิดข้ึนเพ่ือให้ไดม้าซ่ึงแก๊สชีวภาพ 

 

8 sec Overflow tank The overflow tank helps 

deal with the pressure that 

occurs in the digester tank 

as a result of anaerobic 

digestion. It prevents gas 

leakages from the increasing 

pressure inside the digester 

tank. 

 

บ่อลน้ (Overflow 

Tank)เป็นบ่อท่ีมีไวใ้ชส้ าหรับควบคุม
ความดนัของแก๊สท่ีเกิดข้ึนในบ่อหมกัเพ่ื
อป้องกนัการร้าวและร่ัวไหลของแก๊สจา
กแรงดนัท่ีเพ่ิมข้ึนภายในบ่อหมกั 

 

8 sec Filtration tank The filtration tank collects 

the solid waste from the 

anaerobic digestion process. 

This by-product may be 

used as a biofertilizer. 

บ่อดึงกาก (Filtration 

Tank)มีไวส้ าหรับเก็บกากของเสียซ่ึงเ
ป็นผลพลอยไดจ้ากกระบวนการหมกัเพื่
อน ามาใชเ้ป็นปุ๋ ยชีวภาพ 

40 sec  “Construction of 

biogas plant” 

There many ways to 

construct a biogas plant 
ทั้งน้ีการก่อสร้างบ่อแก๊สชีวภาพนั้นมีหล
ากหลายรูปแบบ 

 

Pan shot around the 

biogas plant 

(Alex‟s animation) 

Most biogas plants are 

dome-shaped. For your 

safety, constructing a biogas 

plant should be done under 

the supervision of an 

experienced organization. 

ในท่ีน้ีจะกล่าวถึงการก่อสร้างบ่อแก๊สชีว
ภาพแบบโดมโดยการก่อสร้างบ่อแก๊สชีว
ภาพแบบโดมน้ีควรอยูภ่ายใตก้ารดูแลขอ
งผูรั้บเหมาและวิศวกรท่ีมีความรู้ความสา
มารถในการก่อสร้างบ่อแก๊สชีวภาพให้ไ
ดคุ้ณภาพและปลอดภยั 
 

Shot of the digester 

tank (animation) 

Begin the construction 

process by building a fixed 

dome digester tank with a 

3m diameter 

การก่อสร้างจะเร่ิมจากการก่อสร้างบ่อห
มกัซ่ึงมีรูปร่างแบบโดม (Fix 

Dome)ซ่ึงมีขนาดเส้นผา่นศูนยก์ลาง 
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3 เมตร 
Shot of fill tank 

(animation) 

Next, build a fill tank 

adjacent to the digester tank. 

Food and animal waste will 

enter the digester tank 

through the fill tank 

จากนั้นจึงสร้างบ่อเติมให้อยูใ่นบริเณใกล้
กบับ่อหมกัแลว้ใช่ท่อเพ่ือเช่ือมต่อกบับ่อ
หมกัส าหรับเป็นทางล าเลียงให้วตัถุดิบส
ามารถเขา้ไปในบ่อแก๊สได ้

 

Shot of filtration 

tank (animation) 

Then, build a filtration tank 

and connect it to the bottom 

of the digester tank. The 

filtration tank collects the 

useful biofertilizer by-

product from the digester 

tank 

ต่อไปเป็นการสร้างบ่อดึงกากซ่ึงจะเช่ือม
กบับริเวณดา้นล่างของบ่อหมกัเพ่ือให้กา
กของเสียท่ีเป็นผลผลิตพลอยไดจ้ากกระ
บวนการผลิตแก๊สชีวภาพน้ีสามารถไหล
ข้ึนมาเก็บอยูใ่นบ่อดึงกากได ้

 

 

Shot of overflow 

tank (animation) 

Build an overflow tank, 

which allows any excess 

waste to enter from the 

digester tanks. This also 

keeps the pressure inside the 

digester tank at a safe level. 

หลงัจากนั้นจึงสร้างบ่อลน้ส าหรับควบคุ
มความดนัแก๊สภายในบ่อหมกั 
เพราะเม่ือบ่อหมกัมีความดนัแก๊สมากก็จ
ะดนัให้ของเหลวภายในบ่อหมกัไหลไป
ยงับ่อลน้ 

 

Top view shot of 

the digester tank 

(animation) 

 Finally, connect a valve 

with two hoses to the top of 

the digester tank and fill it 

with water to check for any 

leaks. 

 

The hose from the digester 

tank can be connected to 

different appliances to use 

the biogas. 

 

For example, a hose can 

connect the digester tank to 

a stove and the gas can be 

used for cooking. 

สุดทา้ยจึงท าการติดตั้งท่อและวาลว์จากบ่
อหมกัและเติมน ้าบริเวณดา้นบนของบ่อ
หมกัเพ่ือใชส้ าหรับการตรวจสอบการร่ัว
ไหลของแก๊ส 

 

ทั้งน้ีท่อจากบ่อหมกัจะถูกเช่ือมไปยงัอุป
กรณ์ส าหรับน าแก๊สชีวภาพท่ีไดไ้ปประยุ
กตใ์ช ้อาทิเช่น 

เช่ือมไปท่ีเตาแก๊สส าหรับเป็นเช้ือเพลิงใ
นการประกอบอาหาร  
 

30sec Show the following 

text : 

The materials used 

to fill the biogas 

plant are: 

Leftover food or 

animal manure 

 

The first filling 

should be 8000kg 

The materials used to fill the 

biogas plant are usually 

food waste and animal 

waste. 

 

The first filling should 

contain 8000kg of waste 

mixture (slurry). After that, 

add at least 240 kg of waste 

mixture (slurry) to the fill 

วตัถุดิบท่ีใชเ้ติมในบ่อแก๊สชีวภาพส่วนใ
หญ่ไดม้าจากเศษอาหารหรือมูลสตัว ์
 

โดยคร้ังแรกควรเติมในปริมาณ 8000 

กิโลกรัม 

หลงัจากนั้นเติมอยา่งนอ้ยวนัละ 240 

กิโลกรัมทุกๆวนั 
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after that add slurry 

to the fill tank at 

least 240kg daily 

 

Ratio: 

1:1 ratio of food 

waste to water 

1:3 ratio of animal 

manure to water 

tank daily 

However, the food or 

animal waste used to fill the 

biogas plant must first be 

mixed with water according 

to the following ratios: 

 

1:1 ratio of food waste to 

water 

1:3 ratio of animal waste to 

water  

ทั้งน้ีเศษอาหารหรือมูลสตัวท่ี์ใชจ้ะตอ้งมี
การผสมน ้าก่อน โดย 
อตัราส่วนระหวา่งเศษอาหารกบัน ้าคือ 
1:1 

และอตัราส่วนระหวา่งมูลสตัวก์บัน ้าคือ 
1:3 

40 sec Preparation of food 

waste and water 1:1 

ratio 

(freeze picture of 

pouring waste into 

fill tank) 

Here, we will prepare the 

mixture of food waste and 

water with the ratio of 1:1  

การเตรียมส่วนผสมของเศษอาหารและ
น ้าในอตัราส่วน 1:1ท าไดจ้าก 

 

 

 

 

Shot of weighing 

empty bucket 

Weigh an empty bucket and 

record the weight 
การน าถงัเปล่ามาชัง่แลว้จดบนัทึกน ้าหนั
ก  
 

Shot of food waste 

being poured into 

the bucket 

Then, pour one part of food 

waste into the bucket 
จากนั้นน าเศษอาหารมาเทลงในถงัปริมา
ณ 1 ส่วน 

 

Shot of adding 

water into the 

bucket 

Then add another one part 

of water into the bucket 
แลว้จึงเติมน ้าลงไปในถงัอีก 1 ส่วน 

 

Shot of stirring the 

mixture in the 

bucket 

Stir to mix the food waste 

and water evenly before 

pouring it into the fill tank 

คนให้เศษอาหารและน ้ากลายเป็นเน้ือเดีย
วกนัจึงน ามาเทลงในบ่อเติม 

 

40 sec Preparation of 

animal waste to 

water 1:3 ratio 

(freeze picture of 

pouring animal 

waste into the fill 

tank) 

Prepare the mixture of 

animal waste and water with 

the ratio of 1:3 

การเตรียมส่วนผสมของมูลสตัวแ์ละน ้าใ
นอตัราส่วน 1:3ท าไดจ้าก 

 

Shot of weighing 

empty bucket 

Weigh an empty bucket and 

record the weight 
การน าถงัเปล่ามาชัง่แลว้จดบนัทึกน ้าหนั
ก  
 

Shot of animal 

waste being poured 

into the bucket 

Then, pour one part of 

animal waste into the bucket 
จากนั้นน ามูลสตัวม์าเทลงในถงัปริมาณ 

1 ส่วน  

 

Shot of adding 

water into the 

Then add three parts of 

water into the bucket 
แลว้จึงเติมน ้าลงไปในถงัอีก 3 ส่วน  
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bucket 

Shot of stirring the 

mixture in the 

bucket 

Stir to mix the animal waste 

and water evenly before 

pouring it into the fill tank 

คนให้มูลสตัวแ์ละน ้ากลายเป็นเน้ือเดียวกั
นจึงน ามาเทลงในบ่อเติม 

 

20 sec Show the following 

text:  

Food waste and 

water with the ratio 

of 1:1 

16kg 

Animal waste and 

water with the ratio 

of 1:3 

60kg 

Total weight = 

76kg 

In this example, the mixture 

of one part of food waste 

and one part of water is 

about 16kg and the mixture 

of one part of animal waste 

and three parts of water is 

about 60kg. These will be 

combined to give 76kg of 

total waste. 

ส่วนผสมของเศษอาหาร 1 ส่วนกบัน ้า 
1 ส่วนซ่ึงมีปริมาณ 16 

กิโลกรัมจะถูกน ามาคิดรวมกบัส่วนผสม
ของมูลสตัว ์1 ส่วนกบัน ้า 3  

ส่วนซ่ึงมีปริมาณ 60 

กิโลกรัมเพ่ือให้ทราบถึงน ้าหนกัของวตัถุ
ดิบจากของเสียทั้งหมดท่ีเติมลงในบ่อหมั
ก 
โดยในท่ีน้ีรวมน ้าหนกัของเสียท่ีใชเ้ป็นป
ริมาณ76 กิโลกรัม 

20 sec Show diagram of 

biogas plant 

After filling the waste into 

the fill tank for the first 

time, wait 7 days for gas to 

form.  During this time, 

anaerobic digestion will 

take place, creating the 

useful biogas.  

 

After that, put waste 

mixture in the fill tank daily 

if possible. 

 

There are several factors 

that need to be controlled: 

หลงัจากการเติมวตัถุดิบลงในบ่อเติมคร้ัง
แรกแลว้รอประมาณ 7 

วนัเพ่ือให้สารอินทรียต่์างๆถูกยอ่ยสลาย
โดยเช้ือจุลินทรียใ์นสภาพปราศจากออก
ซิเจน(anaerobic 

digestion)จนท าให้เกิดแก๊ซชีวภาพ
ซ่ึงเป็นแก๊สผสมท่ีมีส่วนประกอบหลกัคื
อแก๊สมีเทน ซ่ึงมีคุณสมบติัติดไฟไดง่้าย 
 

การตรวจสอบปัจจยัท่ีมีผลต่อกระบวนผ
ลิตแก๊สชีวภาพจะท าข้ึนเม่ือครบ 7 

วนัหลงัจากการเติมวตัถุดิบคร้ังแรกและ
ท าหลงัจากนั้นอยา่งสม ่าเสมอ 
โดยปัจจยัต่างๆท่ีตอ้งควบคุมไดแ้ก่ 

15 sec Shot of testing gas 

leakage  

(freeze) 

Unfreeze picture 

Gas Leakage 

Gas leakage can be 

observed from water at the 

opening to the digester tank. 

If there is any leakage, 

bubbles will form in the 

water. 

การตรวจสอบการร่ัวไหลของแก๊ส 

การร่ัวไหลของแก๊สสามารถดูไดจ้ากน ้า
ท่ีอยูบ่ริเวณดา้นบนของ 
บ่อหมกั 
ถา้หากไม่มีฟองอากาศปรากฏแสดงวา่แ
ก๊สภายในบ่อหมกัไม่เกิดการร่ัวไหล 

15 sec Shot of measuring 

temperature with 

thermometer 

(freeze) 

Unfreeze picture 

Temperature Measurement 

The suitable temperature for 

the anaerobic digestion 

process ranges from 20-45 

degrees Celsius. The 

temperature will be 

measured by using a 

การวดัอุณหภูมิ 

 

อุณหภูมิท่ีเหมาะสมในการเกิดกระบวน
การ 
ยอ่ยสลายแบบปราศจากออกซิเจนนั้นจะ
อยูใ่นช่วง 20– 45 องศาเซลเซียส 
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thermometer to check the 

liquid from the overflow 

tank  

ทั้งน้ีการตรวจสอบจะท าไดจ้ากการน าน ้า
จากบ่อลน้มาวดัอุณหภูมิโดยใชป้รอท 

30 sec Shot of measuring 

pH 

(freeze) 

pH Measurement 

The pH value will 

determine the acidity in the 

biogas plant. Lower pH 

indicates an acid while 

higher pH indicate a base.  

 

The suitable pH values 

range from 7-7.2, which 

indicates a neutral liquid. 

การวดัค่า pH 

ค่า pH 

จะเป็นตวับ่งช้ีถึงสภาพความเป็นกรดแล
ะเบส โดยยิง่ค่า pH 

นอ้ยสภาพความเป็นกรดจะมาก และคา่ 
pH มากสภาพความเป็นเบสจะมาก 

โดยค่า pH 

ท่ีเหมาะสมในกระบวนการหมกัจะมีสภา
พเป็นกลางซ่ีงจะอยูใ่นช่วง pH 7-

7.2 

 

 Shot of measuring 

pH with universal 

indicator 

The measurement can be 

done by testing the liquid 

from the overflow tank with 

a universal pH indicator  

การตรวจสอบจะท าไดจ้ากการน าน ้ าจาก
บ่อลน้มาทดสอบกบักระดาษยนิูเวอร์แซ
ลอินดิเคเตอร์แลว้เปรียบเทียบสีของกระ
ดาษยนิูเวอร์แซลอินดิเคเตอร์กบัแถบสีม
าตรฐาน 

 

หรือถา้หากมีเคร่ืองวดั pH (pH 

meter)ก็สามารถท าการสอบเทียบมา
ตรฐาน(Calibration)แลว้จึงน ามาจุ่
มในน ้าตวัอยา่งซ่ึงเคร่ืองวดั pH 

น้ีจะสามารถบอกไดท้ั้งค่า pH 

และอุณหภูมิท่ีถูกตอ้งแม่นย  า 

Shot of measuring 

pH with pH meter 

This measurement can also 

be done by testing the liquid 

from the overflow tank with 

a pH meter.  

Shot of adding food 

waste 

If the liquid from the 

overflow tank is too basic, 

adjust the pH by adding 

more food waste or animal 

waste into the biogas system 

to make it more acidic 

ทั้งน้ีหากสภาพของน ้ าในบ่อลน้มีค่าเป็นเ
บสมาก 
จะตอ้งท าการปรับสภาพของระบบการผ
ลิตแก๊สชีวภาพโดยการน าเศษอาหารหรื
อมูลสตัวท่ี์มีฤทธ์ิเป็นกรดเติมลงไปในบ่
อเติม แลว้จึงวดัค่า pH อีกคร้ังหน่ึง 
 

Shot of adding 

limestone (calcium 

carbonate) 

If the liquid from the 

overflow tank is acidic, 

adjust pH by adding 

limestone (calcium 

carbonate) to make it more 

basic. 

แต่ถา้สภาพของน ้าในบ่อลน้มีค่าเป็นกรด
มาก 
จะตอ้งท าการปรับสภาพของระบบการผ
ลิตแก๊สชีวภาพโดยการเติมปูนขาว 
(Calcium Carbonate) 

ท่ีมีฤทธ์ิเป็นเบส แลว้จึงวดัค่า pH 

อีกคร้ังหน่ึง 
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10 sec  Shot of boiling 

water 

When used for cooking, 

Biogas can effectively boil 

5 liters of water in just 10 

minutes which reduces the 

money spent on traditional 

cooking gas by 25% each 

month 

แก๊สชีวภาพท่ีไดน้ั้นสามารถตม้น ้าปริมา
ณ 5 ลิตรภายในเวลา 10 

นาทีไดอ้ยา่งมีประสิทธิภาพ 

และยงัช่วยลดปริมาณการใชแ้ก๊สหุงตม้ไ
ดถึ้ง 25% 

ต่อเดือนซ่ึงเป็นการช่วยประหยดัรายจ่าย 
20 sec Shot of mixing the 

liquid from 

overflow tank with 

water 

 

Shot of watering 

plants with 

biofertilizer 

In addition, the by-product 

of the biogas production 

process can be used as 

biofertilizer.   

 

Mix one part of the liquid 

from the overflow tank with 

20 parts of water. Water 

plants with this mixture to 

make them healthy and 

strong. 

 

Once it has dried, the solid 

residue can also be used as 

compost 

นอกจากน้ีผลผลิตพลอยไดจ้ากแก๊สชีวภ
าพสามารถน ามาใชเ้ป็นปุ๋ ยชีวภาพได ้

โดยการน าน ้ าจากบ่อลน้ 1 

ส่วนผสมกบัน ้า 20 ส่วน 

แลว้น าไปรดบนพืชผกั 
เพื่อให้พืชผกัแขง็แรงและปลอดสารพิษ 

 

อีกทั้ง 
กากของเสียท่ีน าไปตากแห้งแลว้สามารถ
น ามาใชเ้ป็นส่วนผสมของปุ๋ ยชีวภาพไดอี้
กดว้ย 

20 sec Shot showing 

conclusion of 

biogas 

The production of biogas 

can efficiently dispose of 

waste by turning every-day 

items such as food waste 

and animal waste into a 

useful, renewable energy 

source. 

โครงการแก๊สชีวภาพ 

นอกจากจะน าของเสียมาเปล่ียนเป็นพลงั
งานแลว้ 
ยงัช่วยแกปั้ญหาการปล่อยของเสียสู่สภา
พแวดลอ้ม 

อีกทั้งสามารถน าการเรียนการสอนรายวิ
ชาต่างๆมาบูรณาการเขา้กบัเน้ือหาความรู้
เก่ียวกบักระบวนการและขั้นตอนในการ
ท าแก๊สชีวภาพไดอี้กดว้ย 

5 sec Shot of Brochures Refer to our Biogas 

Brochures for more 

information 
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Appendix H 

 

Suggested questionnaire to assess educational videos.  The correct answer is bolded. 

Wood Vinegar Procedure Questions 

1. When does the wood vinegar collection process begin, and how do you know when it 

ends? 

a. It starts when a strong smoke appears from the asbestos pipe and ends when 

the droplets are dark in color. 

b. It starts when a strong smoke appears from the asbestos pipe and ends when the 

other end of the bamboo pipe is emitting smoke 

c. It starts when the wood is burning in the kiln and ends when the droplets are dark 

in color. 

 

2. Why is the bamboo pipe wrapped in wet towels? 

a. To keep the bamboo pipes cold. 

b. To promote condensation. 

c. To prevent the droplets from coming. 

 

3. After the collection process, the liquid separates into 3 layers. Which layer is the usable 

wood vinegar? 

a. The top layer. 

b. The middle layer. 

c. The bottom layer. 

 

4. Why is it recommended to continue burning the wood in the kiln, even after the 

collection process is over? 

a. To produce usable charcoal. 

b. To make more heat. 

c. To make more wood vinegar. 
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Biofertilizers Procedure Questions 

1. Why is a central depression made when the material is placed into the 50cm diameter 

bucket? 

a. To allow heat to escape. 

b. To make it look interesting. 

c. To make the air flow faster. 

2. How often should the micro-organism collection mix be checked and stirred? 

a. Every 4 days. 

b. Every 7 days. 

c. Every 15 days. 

3. How long does the fermentation process usually take? What is the visible sign that 

indicates the end of this process? 

a. It takes around 30 days and the sign is that the product has no smell. 

b. It takes around 7 days and the sign is that the product smells like alcohol. 

c. It takes around 30 days and the sign is that there is a visible white layer and 

it smells like alcohol. 

4. How long should the biofertilizers production mixture be allowed to sit before it is 

finished? 

a. 15 days. 

b. 30 days. 

c. 90 days. 

5. True or False: The micro-organism cultivation mixture should be stirred in both 

directions. 

Biogas Procedure Questions 

1. What are the 4 tanks used in this process? 

a. Digester tank, Overflow tank, Filtration tank, Fill tank 

b. Overflow tank, Water tank, Food tank, Manure tank 

c. Filtration tank, Digester tank, Food tank, Manure tank 
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2. In what ratio is the manure mixed with water?  

a. 7 to 1 

b. 3 to 1 

c. 1 to 1 

3. How much organic matter should initially be added to the digester? 

a. 2,000 kg 

b. 6,000 kg 

c. 8,000 kg   

4. How long after the initial addition of organic matter does it take for the biogas to form?  

a. 2 days 

b. 7 days 

c. 15 days 

5. What is the ideal pH in the digester? How can pH be changed to reach the desired level? 

a. 7.0 – 7.2.  Add more leftover food if it is acidic and calcium carbonate if it is 

basic. 

b. 6.5-7.5. Add sodium if it is acidic and chlorine if it is basic. 

c. 7.0 – 7.2. Add calcium carbonate if acidic or more leftover food if it is basic. 

6. What is the ideal temperature of the digester? 

a. 17 degrees Celsius. 

b. Between 20 and 45 degrees Celsius. 

c. Between 5 and 10 degrees Celsius. 

Additional Questions on the Benefits of Different Sustainable Development Projects 

1. How do you think the use of sustainable practices such as the ones used to make wood 

vinegar benefit the school? How would it benefit other communities? 

 

2. Do you think you will have any use for these projects at your school? Could it be used as 

part of an active curriculum to teach your students about sustainability? 
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Additional Questions on the Appeal of the Educational Videos 

1. Did you maintain interest while watching the videos? 

2. Was the content in the video well understood? Was it portrayed in a clear manner? 

3. Would you recommend this video to anyone else?   

Do you have any other suggestions that could help make this video more effective and easier to 

watch? 


