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Abstract 

 
Environmental problems are an international topic in the present time of the globalisation. 
Also in countries in Southeast Asia these problems increase by rising world-wide trade for 
example in the Kingdom of Thailand. Further, a rise of consumption is interconnected with 
this economic recovery. In this context, the increase of the solid waste production repre-
sents an essential one problem. This is additionally promoted by the population growth 
especially in conurbations. 

Environmental problems are mainly based on population's ignorance. However, each 
individual should support the protection of environment and improvement of the world-
wide situation by environment-conscious behaviour. Therefore basic knowledge is neces-
sary and it is considered meaningful to integrate environmental education in all life areas 
especially in school education. 

In Thailand, environmental education isn’t a component of the general instruction until the 
present time. However, the Thai government is striving for adjustment the education to a 
sustainable development. In order to support these efforts an environmental school pro-
ject was started at a Thai comprehensive school. It contains the realization of a waste 
management master plan and an environmental educational concept. The concept to the 
environmental education based on current school projects and is adapted to the present 
school situation. It should bring the purpose and the function manner of the separate 
waste collection after value materials home to the students. Therefore knowledge of utili-
zation possibilities and to the separate waste collection is arranged in lessons. The sepa-
rate waste collection after value materials is introduced at the school in the framework of 
the waste management master plan. So a practice-near possibility is given to the students 
to apply the knowledge. 
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1 Environmental education at schools 

1.1 Environmental education in Thailand 

 
As early as 1991, following a motion of the national environmental council submitted by 
the Ministry of Science, Technology and Environment (MOSTE), the Thai cabinet declared 
December 4th as the Thai Day of Environment. This had been initiated by the speech of 
the king on December 4th, 1989, in which he referred to the increasing destruction of the 
environment on a national and international level. The speech reinforced the role of public 
and private institutions in encouraging the public’s participation in environmental protec-
tion through environmental campaigns [www - 9]. 

 

1.1.1 The education system of Thailand 

 
The Thai system of government is a constitutional monarchy. The education system is 
subject to the responsibility of four government agencies, see Appendix A [www - 5]: 

 the Ministry of Education (MOE),   

 the Ministry of University Affairs (MUA),  

 the Ministry of Interior (MOI), and 

 the Office of the Prime Minister (OPM).  

There are public and private schools in Thailand. Both school types have been to date 
subject to government agencies in terms of scope and content of the education. 

Since 1960 the obligatory school education has had a duration of six years, it starts for 
students at the age of seven years and ends when they reach the age of 14. The general 
education structure and the education duration as decided in 1977 are determined as 
follows [www - 5], see Table 2-1: 

 
Table 2-1: Education structure and duration at Thai schools 

 

Thailand  Respective German name 

Grade level Name 
Duration  

[a] 
 Name Grade 

Primary Education Pathom     1 – 6 6  Grundschule 1-6 

Lower Secondary Education Mathayom 1 – 3 3  untere Sekundarstufe 7-9 

Upper Secondary Education Mathayom 4 – 6 3  obere Sekundarstufe 10-12 

 
Since 1961 quinquennial national education and development plans (NED plans) serve as 
the basis and guideline of school education. These are adjusted to the national economic 
and social development plans (NESDP). The seventh and eighth NED plans (1992-2001) 
focused on the development of the society. These plans aimed at [www - 5]: 
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 improving the quality of education, 

 supporting the principle of lifelong learning, 

 directing education to productive working, and 

 involving the private sector in the organization of education. 

Therefore, Thai school education was expected to focus on areas such as: 

 social and technological development, 

 the development of competences, 

 health development, and 

 the promotion of democracy. 

Currently, the school education is based on the NED plans published since 1992 and 
complies with the following four principles [www - 5]: 

1) The fostering of individual wisdom, opinion, of thinking and ethics is an es-
sential goal to establish a balance between social culture and the economy. 

2) Being a part of nature and living in coexistence with it, humans should use 
natural resources carefully and avoid harmful influences on the environment. 

3) The appreciation of local knowledge, of the language and culture of the Thai 
societies is to be promoted in order to optimally adapt the usage of modern 
knowledge, technological advances and foreign or exogenous cultures to the 
local context. 

4) The right balance between dependence and autonomy is an essential basis 
of the cooperation of individuals, societies and national levels to support a 
sustainable development that improves Thailand's status in the global com-
munity. 

According to the Ministry of Education, education is a process that enables people to 
improve their quality of life, to lead a peaceful and social life, and to make valuable contri-
butions to the state's development in accordance with national contexts. Thus, the goals 
of education are wisdom and the fostering of the mental, physical and social development 
[www - 5]. 

In the course of Agenda 21 the term “sustainable development” has gained in importance 
also in Thailand. In 1998 the Thai government compiled a report to the UN Commission 
on Sustainable Development on the current status of education. This report tells that the 
eighth NED plan (1997 – 2001) was prepared jointly by 

 the Ministry of Education, 

 the Department of Environment Quality Promotion (DEQP), and 

 the Ministry of Science, Technology and Environment (MOSTE). 

All of these are members of the National Coordinating Body for Sustainable Development. 
At that time the Ministry of Education supported by DEQP and MOSTE made an effort to 
include environmental topics and sustainable development concepts in the national cur-
riculum of all grades. This was to be implemented by using print materials and audiovisual 
tools as well as by establishing special classes, study groups and workshops [www - 6]. 
The project “green learning room” can be cited as an example: 
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 It is the goal of the project to make the students understand the production 
and the economizing of energy. For this purpose the Ministry of Education, 
the Bangkok Municipal Administration (BMA) and the Electricity Generating 
Authority of Thailand (EGAT) set up laboratories and compiled guidelines 
that serve as school materials at elementary and lower secondary levels. 

The Department of Environment Quality Promotion (DEQP) is responsible for promoting 
the cooperation and coordination of government agencies, public enterprises and private 
concerns. This institution is thus the interface between the public and private sector. 
DEQP supports and conducts research and development in the field of environmental 
management. Further fields of activity are [www - 8]: 

 Supporting public education and establishing connections between environ-
mental protection and media, 

 Developing and establishing databases with environmental information, and 

 Providing environmental knowledge for government representatives and pri-
vate sectors. 

The economic crisis hitting Asia in 1997 also had an impact on education. In order to 
counteract such crises in future, the consequent improvement of the education system is 
aspired. It is intended to not only impart general knowledge to the Thai population but also 
to teach them appropriate learning skills so that they are able to acquire knowledge inde-
pendently. In October 1997 the constitution of the Kingdom of Thailand was revised. In 
this context the state wants to implement reforms regarding education whenever it is 
necessary. As soon as possible the educational situation should match the economic and 
social situation. So in August 1999 the first “national education resolution” was stipulated. 
After a transition phase that started in October 2002 this resolution serves as the basic 
law of the administration of education. The goals, which correspond in part with those of 
the NED plans, are [ONEC, 2001]: 

 Lifelong learning for all Thai people, 

 Participation of all social strata in education, and 

 Continuous development of teachers and the learning process. 

The first “national education resolution” includes a variety of innovations. One basic inno-
vation is that from October 2002 onward all Thai students are able to participate in school 
education that is free, qualitative and takes 12 years. The duration of obligatory school 
education is increased from 6 to 9 years. Furthermore, the resolution states that education 
should be based on the principle of self-learning. That means that the students are taught 
skills that foster independent learning. In addition, the education commission will specify a 
core curriculum in future. This will be given contents afterwards by institutional education 
facilities with regard to the needs of the society. Chapter 2, section Fehler! Verweisquel-
le konnte nicht gefunden werden. elaborates on this. Private school education will be 
supported by the government but administrated and run independently from the govern-
ment [ONEC, 2001]. The report does not address the contents of education. Thus, no 
statement can be made on the development of environmental education from the adminis-
trative perspective. 
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1.1.2 Projects of environmental education 

 
There are also Thai projects aiming at the implementation of environmental education at 
schools. The topics are in part much diversified, similar to German projects. They primarily 
range from forest and landscape protection to wildlife protection to the topics of energy 
conservation, waste reduction and recycling. In the following some projects are listed and 
their approaches of implementing environmental education are explained. 

Environmental Education Centers 

The Thai Education Foundation (TEF) is a non-profit organization for the improvement of 
education in Thailand and came into existence between 1970 and 1980 due to numerous 
cooperation between the Ministry of Education and World Education, Inc. [www - 7]. 

It is the task of the foundation to: 

 evaluate the quality of the education centers, 

 develop and run training courses for the staff members, and 

 provide technological support for future developments. 

Supported by DEQP, MOSTE and the Ministry of Education, TEF ran an environmental 
programme (Provincial Environmental Education Centers) between 2001 and 2002. 31 
provinces launched rural environmental education centers (PEEC) in the secondary lev-
els. The goals were [www - 7]: 

 the development and introduction of environmental education at schools and 
in the society, 

 the formation of networks, and 

 the distribution of information and material about the topic. 

Unfortunately, so far the author has not been able to get access to more detailed data 
regarding the program. 

Education for a sustainable environment  

Projects on the education for a sustainable environment at Thai schools have been devel-
oped not only by and in Thailand itself. The advancements of the 20th century not only 
brought social and economic prosperity to the whole Asia-pacific region but also a number 
of environmental problems. In order to limit these problems cooperation between individu-
al countries is necessary to search for scientific, technological, legal and economic solu-
tions. This is why Thailand and its neighboring countries jointly developed programmes for 
the implementation of environmental education. Organizations have been founded that 
jointly develop environmental projects. There are for example: 

 the Asian Pacific Centre of Educational Innovation for Development (ACEID) 
[FIEN et al., 1994], and 

 the Association of South East Asian Nations (ASEAN) [www - 10, 2003]. 

ACEID developed the program “Learning for a sustainable environment – Innovations in 
teacher education” in cooperation with Griffith University in Brisbane, Australia, supported 
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by the governments of Australia and Japan and UNESCO. The goal of this programme is 
the improvement of knowledge, competence and understanding in teacher education with 
regard to curriculum planning and teaching methods in environmental education. 

Within a year first guideline principles were defined on the basis of reports from the partic-
ipating countries. During the following years these principles have been developed into 
several workshop modules with different topic areas. These were at first tested in the 
participating countries and subsequently revised and improved. Since 1997 these work-
shop modules have been published in the participating countries and reflect the content of 
the program and the approach to introducing environmental education in the form of 
teaching materials for teachers [FIEN et al., 1994]. 

The underlying concept of the programme is to impart knowledge and skills for environ-
mental education to the teachers in the Asia-pacific region with the help of ten modules. 
The contents of the modules constitute a guideline and database for implementing educa-
tion necessary for sustainable development. The knowledge is subsequently applied by 
the teachers at the schools [FIEN et al., 1994]. 

What is of interest for this paper is module 2 entitled:  

 “A whole-school approach to environmental education”. 

The module is based on designs by John Fien and was tested also in Thailand, beside 
countries like Malaysia and Vietnam. It contains a number of measures that address the 
integration of environmental education in [FIEN et al., 1994]: 

 the official curriculum of a school, and 

 the organizational and everyday activities at a school based on environmen-
tal management – the unofficial curriculum. 

These measures are explained by the idea that teachers should encourage the students 
to live in a sustainable environment and to be committed to it. The goal is not to introduce 
environmental education as an additional subject but to integrate it in the whole curriculum 
with the dimension of a separate subject. This key principle is listed in the recommenda-
tions of the Tbilisi conference, amongst others. 

Furthermore it is regarded as important that schools act as a sustainable environment 
regarding consumption, use of resources and waste management. In this way the 
knowledge, values and goals of environmental education are fostered as part of the formal 
curriculum. Module 2 is intended to help teachers in the search for ways to transform the 
school into a model that demonstrates a sustainable way of living to students, parents and 
the society [FIEN et al., 1994]. The programme mentions an environmental audit as a 
possibility to develop a sustainable environment at the school. Involving the students in 
the auditing process is regarded as important to integrate environmental education into 
the curricula [FIEN et al., 1994]. 

Strengthening environmental education in Thailand  

The project “Strengthening Environmental Education in Thailand – SEET” is headed by 
the Danish International Development Assistance (Danida) and supported by the Danish 
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foreign ministry, the Thai Ministry of Education, and DEQP. Its official launch was in Octo-
ber 2001 and the duration of the project was set at three years [www - 11]. 

The overall goal of this pilot project is: 

 an integrated environmental education that focuses on the students, is based 
on the approach of the competence to act, and is in interaction with society,  
i.e. the students should develop and improve skills of independent action that 
enable them to find problem solutions on their own. 

The immediate goal is: 

 to find those teachers at the pilot schools who have the skills to develop and 
promote integrated environmental education and to make it a part of the  in-
teraction with the local society, 
i.e. teachers are trained as multiplicators, and environmental education 
should be guided by real, locally existing environmental problems. 

It is the intention of the project to strengthen environmental education in terms of meth-
ods, ideas, teaching and teaching materials. Students, teachers and supervisors should 
be able to work together interactively, to exchange experiences and ideas. These 
measures are supposed to promote the development of new applications and opportuni-
ties [www - 11]. 

For this purpose the main activities are: 

 introductory events of concepts and methods of environmental education for 
employees of the Ministry of Education, executives of the Office of the Na-
tional Primary Education Commission (ONPEC) and of the Department of 
General Education (DGE), school administrators and teachers, 

 information transfer to parents and the school committee, 

 the development of a data basis of environmental education with exemplary 
materials of environmental education and a computer-based information plat-
form (website), 

 the development of a system for research activities and for the evaluation of 
experiences in environmental education, 

 the development and distribution of materials for management staff and 
teachers, 

 the calling of regional, national and international conferences for experience 
exchange. 

Within the SEET project members of the Danida staff hold positions in the steering com-
mittee and in the project group. The executives are responsible for the implementation 
and merely pass on information [www - 11]. 

The target groups of the project are: 

 employees of the Ministry of Education, 

 local and regional management staff of ONPEC and DGE, and 
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 school administration and teachers, 

who are trained as multiplicators, and 

 the students, 

to whom the knowledge is imparted by the multiplicators. 

In each of the five provinces (regions) seven elementary schools and two secondary 
schools were chosen for the conduction the project [www - 11]. 

 

1.1.3 Principles of implementation 

 
The principles are very similar to those of German projects because what happens in 
Thailand are often international developments. But there are no uniform orientation guide-
lines.  

Module 2 “A whole-school approach to environmental education” of the ACEID project 
“Learning for a sustainable development – Innovations in teacher education” contains 
interesting principles and suggestions of implementing environmental education in the 
Thai school education. The advantage of the project is the fact that it is jointly developed 
and tested by countries of the Asia-pacific region. The SEET programme contains compa-
rable fundamentals. 

Both projects are based on two focus areas [FIEN et al., 1994, www - 11]: 

1. Environmental Education across the Curriculum, and 

2. A sustainable school environment. 

The following two didactic principles are recommended for the implementation of the first 
focus area [FIEN et al., 1994]: 

 Content Integration, i.e. the content-related goals of the general curriculum 
are connected to activities and examples from the environment, e.g. learning 
environmental vocabulary in language classes 

 Process Integration, i.e. environmental activities are also integrated in the 
general curriculum but with emphasis put on: 

o critical and creative reflection, 
o the search for problem solutions, 
o decision-making and analyses, 
o cooperative learning, and 
o communication skills, 

e.g. knowledge transfer of opposite value systems and their influence on 
the individual and the society. 

. 

The second focus area is to be realized through the following three possibilities [FIEN et 
al., 1994]: 
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 Organizational principles, i.e. the school administration should develop prin-
ciples like democracy, cooperation, active participation, and justice in all are-
as.  

 Operational practices, i.e. the school administration should practice sustain-
ability in all areas.  

 Physical surroundings, i.e. the school site and the school building should be 
designed in such a way that a sustainable development is promoted. 

The ACEID project lists possible ways of creating sustainable school environment such 
as: 

 waste reduction and recycling, 

 energy and water savings, and 

 a better purchasing policy. 

The contents of the projects show parallels to the set of guidelines of the German Bund-
Länder Commission for Educational Planning and Research Promotion (BLK) (e.g. system 
orientation and problem-solving approach, communication and value orientation, etc.). But 
the projects are not conducted directly at schools but rather aim at the training of man-
agement staff. 

According to the opinion of the persons responsible in the school sector, fulfilling the 
following conditions is necessary to successfully realize the projects [www - 11]: 

 the trained management staff should transfer the gained and applied 
knowledge from the pilot schools also to other schools in their administrative 
district – function as multiplicators, 

 the methods and approaches of environmental education should become 
part of teacher training, 

 during the project phase, management staff should not change schools or 
leave the project, and 

 the society surrounding the school has to be open to activities in the field of 
environmental education. 

Didactic methods and contents 

No methods are mentioned in the projects concerning the implementation of environmen-
tal topics in teaching. 

But the ACEID project gives suggestions and an overview of the didactic contents, see 
Appendix B. Topics are listed and explained that can be addressed in class. These lists 
differentiate between individual subjects, e.g. in [FIEN et al., 1994]: 

 the subject Mathematics – discussion of environmental problems by means 
of data collections and their graphical representations, and in  

 the subject Economy – packaging, its necessity and disposal. 
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Workbooks, similar to those of German projects, were not available at the time of this 
thesis.  

 

1.1.4 Regional characteristics 

Teacher-student relationship 

A working paper by the University of Bielefeld written in the context of a Southeast Asia 
programme reports on the relationship between teachers and students in Thailand 
[EVERS, 1998]. 

According to the paper the class situation is characterized by strong formalization and 
hierarchy between teachers and students. This situation is explained by the fact that the 
teacher possesses knowledge that is imparted to the students. The students receive it as 
“a gift” and thus have to be grateful for it. The teacher's knowledge should not be ques-
tioned or discussed. The teacher him/herself can also not discuss or criticize the 
knowledge he/she is to teach as this would question his/her own status. This leads to the 
situation that teaching contents are rarely changed in the long term. The attitude of em-
phasizing authority strengthens the positions themselves and teaching contents are ex-
cused from criticism and reflection.  

The students absorb the imparted knowledge and reproduce it in examinations. This 
means the exact reproduction of the contents, definitions and sentences that were taught 
during class. Deviations are regarded as mistakes [EVERS, 1998]. 

Although the school reform mentioned in section Fehler! Verweisquelle konnte nicht 
gefunden werden. intends to distance itself from this situation of merely imparting gen-
eral and ready-for-delivery knowledge to the students, the author is, due to own experi-
ences, of the opinion that the formalized and hierarchical relationship between teacher 
and students persists for now. 

Public spirit concerning Thai knowledge 

An aspect that has to be heavily considered is the distinctive emphasis of Thai culture and 
identity. Already in school books culture is addressed extensively and students are 
warned of Westernization. Thailand never was a colony and thus never adopted the edu-
cation strategy of a motherland. The school education system was developed on their own 
initiative with the assistance of foreign advisers and the training of Thai abroad. 

Today, there is the demand in various sciences not to lapse into Western instrumental 
rationality and thinking but to maintain own traditions. The Western goal is to acquire 
knowledge to improve oneself and thus invent methods, and to understand the world 
through analyses and to master nature. 

In Eastern thinking the goal is to acquire knowledge to help mankind. That is why Thai 
education institutions are not permitted to impart solely Western forms of knowledge. The 
Thai way of understanding and thinking is to be made clear as well. Western knowledge is 
of great importance, however, it is seen as important to change it and adapt it to Thai 
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culture. At the same time, it is essential to develop independent knowledge and thinking 
that have their roots in the people’s own culture [EVERS, 1998]. 

 

1.2 Conclusion of environmental education 

 
Environmental education is a subarea of a comprehensive field that is concerned with 
environmental protection. The goal is to teach skills to the individual and the society to 
make them understand the complexity of the environment, recognize problems in time, 
and be able to develop suitable solutions. The resolution of Agenda 21 aimed to counter-
act the deterioration of the general world-wide situation and to establish environmental 
aspects in the education system. 

In 1987 a first catalog of criteria for including environmental issues in the education sys-
tem was developed in Germany and in 1999 the pilot project “BLK-Programm 21”, which 
was based on Agenda 21, was approved. The goal of the project is the integration of 
education for sustainable development into common school practice. It serves as guide-
line for some of the school projects conducted in Germany. Other projects are not based 
on this programme but follow the core statement of Agenda 21.   

The national education and development plans of Thailand contain first attempts of an 
education for sustainable development. Furthermore, there are programmes for the im-
plementation of environmental education. These include joint developments between 
Asian and European countries and between Asia and Australia. The implementation does 
not take place directly at schools but mainly through the training of teachers as multiplica-
tors. They pass on the knowledge within their schools. 
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Table 2-2 compares the current status of environmental education in Germany and in 
Thailand. 

When implementing environmental education measures the following factors have to be 
considered: 

 environmental education should be integrated in the whole curriculum and 
the school environment, 

 environmental education should start in elementary schools and orientation 
stages as young students have a higher motivation and carry on the 
knowledge to subsequent grades, 

 didactic methods for implementing environmental education are interdiscipli-
nary and action-oriented lessons, specialized teaching and workgroups, pro-
ject weeks and the multiplicator principle, 

 the principles of Thai education are designed for sustainable development, 
i.e. rudiments of environmental education are existent, 

 the education reform assigns more autonomy to the private schools 
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Table 2-2: Similarities and differences in environmental education 

 

 Germany Thailand 

Similarities 

 The state and private associations make joint efforts to implement the Agenda 21 and 
to integrate environmental education 

 Agenda 21, based on the Tbilisi recommendations, is the international basis of integrat-
ing environmental aspects in education 

 Two main principles of implementing environmental education 
o Integrating environmental aspects in the whole general curriculum by giving me-

thodical and content-related suggestions 
o Involving the whole school area by giving suggestions for implementation 

 Principles of “participative learning” and “joined-up thinking” to understand complex 
problems 

 Development and conduction of pilot projects 

 Use of audit instruments from the economy 

Differences 

 Integration of environmental aspects in 
education since 1987 

 Nation-wide consistent framework 
directive of BLK 

 Development and compilation of de-
tailed guidelines as teaching aids for 
teachers 

 Current projects are conducted directly 
at the schools but are not run exclu-
sively by the teachers but by external 
project managers 

 In 1997 first attempts of integrating 
environmental topics in nation-wide cur-
ricula 

 Environmental projects are mainly 
conducted with other partner countries 

 No standard framework directive of 
environmental education available 

 Most current projects aim to train 
teachers and not to take place directly 
at the schools 

 Lack of detailed guidelines 
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2 Assumption College Thonburi 

2.1 General information 

 
The pilot school of the environmental school project, Assumption College Thonburi – ACT 
for short – is located in Thonburi, the twin town of Bangkok. Thonburi is situated to the 
West of the river Chao Phraya.  

Both cities form a densely populated area with a joint administration and with Bangkok as 
its capital. The cities are divided into districts. ACT is located in the Bangkae district of 
Thonburi [DORING et.al, 2001]. In Thonburi urbanization is not as advanced yet as it is in 
Bangkok. The Bangkae district and the surroundings of the school are characterized by 
one big arterial road and many small streets, retail trade, small houses, separate residen-
tial areas and sporadic agriculture. 

The school grounds cover an area of app. 13.4 ha (in Thai 84 rai – 1 rai  1600 sqm) and 
are surrounded by a high wall, as are many real properties in Bangkok. A security service 
monitors the entry and exit of all people at six gates. The security service is subject to the 
service department of the school, see Figure 2-1. 

All relevant institutions are located on the site, such as teaching and office buildings, 
libraries, a canteen, sport fields and swimming pools, and school gardens and service 
buildings. 

The ACT is a Catholic private school, founded in 1961, and is a member of the Brothers of 
St. Gabriel Foundation. This foundation acts as the highest internal education authority. 
14 schools across the country are affiliated to the foundation. Although the school practic-
es Catholicism, the majority of students, teachers and staff members are Buddhists. 

Principal and head teacher is Brother Dechachai (status: 2. semester 2002/2003). The 
position is re-occupied in regular intervals. The principal supervises seven departments 
with one department head each. Beginning with the school year of 2003 the school admin-
istration decided to re-occupy the position of department head every two years. Every 
department is responsible for certain fields of activity at the school. Figure 2-1 presents 
the structure of the school's departments. 
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Figure 2-1: Administrative structure of ACT [FRITSCHE, 2001 – EDITED]  

 

Assumption College Thonburi is an all-day school. According to the author's own insights, 
the students of ACT are not exclusively from rich homes. There are also students from 
average households. The children of school employees are permitted to attend classes 
free of charge. 

Table 2-1 lists the number of students, teachers and staff members of ACT. These are 
5173 people in total. 

 
Table 2-1: Number of people involved in the daily school routine at ACT (status: 2. semester 

2002/2003) 

 

 Male Female Total 

Students 4689 78 4767 

Teachers 176 102 278 

Staff members 41 87 128 

  Total: 5173 

 

The tasks of the staff members include the provision of meals for students and teachers, 
the maintenance of buildings and open areas, the cleaning of the whole school grounds, 
the collection and removal of waste, and the security on site. 
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2.2 Waste removal and handling of waste 

2.2.1 The waste collection system 

 
This section presents the findings on the waste collection system and on the waste 
awareness at the school. This is necessary because separate waste collection is the 
thematic focus of the environmental education concept. 

As part of the waste management concept, several waste analyses were conducted at the 
school. According to these, students, teachers and staff members produce a total of app. 
6,500 kg of waste a week. Based on this analysis the waste was divided into the following 
fractions: hazardous wastes (batteries etc.), drink cartons, metal, glass, paper and card-
board packaging, catering waste, fat (cooking residuals from the canteen), plastics, gar-
den waste, and residual waste [KLAUß-VORREITER, 2003]. This waste is called commercial 
waste similar to domestic waste and residual waste [BILITEWSKI, 2000] and has to be 
collected and removed. 

The current waste collection system was introduced in 1995 in the Bangkae district by the 
local administration. Since 1998 this system has been gradually adopted at ACT by Mas-
ter Chuchart, the department head of the service department. The collection system uses 
three waste containers of different colors, see Figure 2-2.  

 

 
 

Figure 2-2: Waste containers of different colors with plastic bags at ACT 

 
The containers have a holding capacity of 260 liters each. The following Table 2-2 shows 
the intended use of each container.  
 



Dr.-Ing. Gunnar Hädrich 

23 

Table 2-2: Intended use of the waste containers at ACT 

 

Container Color Green Yellow Gray 

Intended use Wet waste Dry waste Hazardous waste 

Translation of label “All wet materials are to 
be disposed of in this 

container” 

“Cups, paper, plastics, 
bottles, styrofoam, wood, 

metal, leather, etc.” 

“Hazardous waste” 

Number of containers 62 69 4 

 
The containers are located outside the buildings. The green and yellow containers stand 
together at those places that are often frequented during breaks and in the afternoons. 

The gray containers are not located, as assumed, close to laboratories or workshops 
where the occurrence of hazardous waste can be assumed. These containers can be 
found for example at the sports field. At ACT, hazardous waste includes fluorescent tubes, 
spraying cans, batteries, etc. 

 
 There is often merely a waste bin in the 
classrooms and offices, see Figure 2-3. The 
bins have a volume of 80 liters. All waste 
fractions are disposed of here. Paper is col-
lected separately to some extent. 

 

 

 

 

 

 
 

 
All of the bins are equipped with black plastic 

bags into which the waste is thrown. These make it easier for the staff members to re-
move the waste that is subsequently disposed of together with the bags. The plastic bags 
filled with waste are brought by vehicle to a central collection site on school grounds, see 
Figure 2-4. The plastic bags filled with waste are collected from this site once a week by 
Bangkok Municipal Administration (BMA). BMA transports the wastes to a transfer station 
from which they are brought to a landfill. The question arises of what purpose the differ-
ently colored containers have. 

Figure 2-3:  Waste bin in classroom/ office at ACT 
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Figure 2-4: Vehicle for collecting waste at ACT 

 
A waste management concept was developed for the Assumption College Thonburi, see 
[KLAUß-VORREITER]. It includes further and more detailed information on the waste man-
agement. This also includes details on the improved or rather new waste collection sys-
tem of Assumption College Thonburi. The types of waste container and their functioning 
are planned for the future as follows: 

 

Table 2-3: Structure of the improved or rather new waste collection system at ACT 

 

Waste type Plastic cups 
Plastic 
bottles 

Paper 
Catering 

waste 
Garden 
waste 

Residual 
waste 

Container 
color 

Red Orange Blue - Green Yellow 

Container 
type 

Cup collec-
tor 

260-liter 
contain-

ers/metal 
boxes 

260-liter 
containers 

Stainless 
steel 

container 

260-liter 
containers 

260-liter 
containers 

Illustration 

 

 

 

 
 

  

Use/disposal Recycling Recycling Recycling 
In part 

composting 
Composting Landfill 

 

According to the improved or rather new waste collection system, the waste fractions of 
plastic cups, plastic bottles, paper, catering waste and garden waste are to be separately 
collected. In order to do so, new collection containers are introduced, like the cup collector 
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and the blue and orange 260-liter waste containers. Existing collection containers are re-
functioned. All the other waste fractions are disposed of as residual waste. 

 
The newly listed cup collector was designed, 
produced as a prototype and set up by the 
author with material assistance from Master 
Chuchart during the author’s stay at the 
school. The new collection container was 
immediately accepted by the students in first 
trial runs. Due to the positive feedback it is 
added to the new collection system.  

 
 
 
 
 
 
 

 

2.2.2 Waste awareness 

 
The majority of people involved in the school routine associate environmental problems 
with bad odor and air pollution. In contrast, the commercial waste similar to domestic 
waste and the residual waste are not regarded as a big problem [FRITSCHE, 2001]. In 
order to better assess the awareness of this waste and the handling of the current collec-
tion system, the author conducted a survey at the school using the “Questionnaire on 
current waste awareness”, see Appendix C. 

Questionnaire development 

The contents of the questionnaire are adjusted to the environment and circumstances of 
the school, i.e. the current collection system and the accruing waste fractions.  

The structure of the questionnaire is chronological – similar to resumes – and designed 
according to the didactic principle of “from general to specific”. This is supposed to make 
answering the questions easier for the respondents. The structure is also based on the 
questionnaire of HILDEBRAND (1998). Closed fact-based questions were chosen as ques-
tion type [KUHNT, 2003]. These questions aim to determine facts, having several answers 
preset by the author of the questionnaire. But this is feasible only if enough information on 
possible answers is already available or if the questions are limited to a pre-defined 
amount of answers. The questions are drafted in plain language and are easy to under-
stand for everyone. The questionnaire intended for students and teachers was written in 

 
 
Figure 2-5:  Prototype of cup collector at ACT 
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English. Due to the staff members’ lack of knowledge of foreign languages, it was decided 
to subsequently translate the questionnaire into Thai as well. 

The questionnaires were distributed after a presentation of the project. The intention was 
to make all involved persons aware of the project and informed about its contents in ad-
vance. Additionally, it was essential to gain the trust of individual groups of people with 
regard to the project. During the presentation of the project some first test questionnaires 
were distributed to individual people. This measure was supposed to eliminate problems 
in advance, like incomprehensibly phrased questions. Later modifications would have 
been impossible with this written questionnaire. 

According to KUHNT (2003) it is also essential to give questionnaires an appealing design 
as this facilitates the understanding of the questions. Thus, the attempt was made to give 
the questionnaire a clear structure. 

Questionnaire structure 

The questionnaire consists of six questions, some of which are subdivided into parts a) 
and b). The explanatory text at the beginning of the questionnaire points out that it is also 
possible to give several answers to one question. The questionnaire for the elementary 
school students consists of four questions, see Appendix C. 

Question 1) is intended to gather general information. 

1) Personal Statement – I’m (a)… 

student   O teacher   O staff   O    female   O male   O 

How old are you? I’m ……years.     Nationality: ………………….. 

Question 2) looks for answers concerning the current waste collection system. Elementary 
school students were asked only part b) of the question. 

2) Waste collection system 

a) Do you have a separate waste collection at A.C.T.? 

no   O   (go on to Quest. 3)) I don’t know.   O   (go on to Quest. 3))  yes   O 

 

b) How do you separate waste at A.C.T.? 

size (small and big)   O  dry and wet   O  material (plastic, metal…)   O 

Question 3) describes the disposal of specifically chosen waste fractions and indirectly 
answers question 2). 

3) There are green, yellow and grey bins at A.C.T.! Where do you drop…? 

           plastic cups:  green   O  yellow   O  or grey   O 

                    paper:  green   O  yellow   O  or grey   O 

                      food:  green   O  yellow   O  or grey   O 

plas. cups with ice:  green   O  yellow   O  or grey   O 

                     glass:  green   O  yellow   O  or grey   O 

        plastic bottles:  green   O  yellow   O  or grey   O 

                     metal:  green   O  yellow   O  or grey   O 
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Question 4) addresses locations of waste disposal and was not posed to elementary 
school students. 

4) Places of waste disposal 

a) Where do you dispose waste at A.C.T.? 

in the classroom / office   O at the school area   O in the kitchen   O 

 

b) What type of waste do you dispose in the classroom / office? 

paper   O  plastic   O glass   O  food   O  metal   O 

Question 5) serves to determine whether the groups of respondents see a value in waste. 
Elementary students were not asked this question. 

5) What can you do with waste? 

a) Is it possible to sell waste? 

no   O   (go on to Quest. 6)) I don’t know.   O   (go on to Quest. 6))  yes   O 

 

b) What type of waste can you sell? 

food   O paper   O  plastic   O glass   O  metal   O 

Question 6) collects information about the handling of paper, a material that is frequently 
used at schools. 

6) What do you do with paper at A.C.T.? 

drop it into the bins   O  collect it   O  collect and sell it   O 

Questionnaire distribution and results 

The questionnaire was distributed to students, teachers and staff members, who form the 
basic population in terms of statistics. However, it was not possible to have everyone fill 
out the questionnaire. That is why target groups were defined out of which a sample of 
each group was selected, see 
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Table 2-2. The simple sampling procedure used in each group was arbitrary selection, 
also called “convenience sampling”. Here, the basic population is not explicitly defined 
[ADM, 1999]. The sample is supposed to represent the basic population as accurately as 
possible [KUHNT, 2003]. Thus, when defining the sample size it is generally accepted that 
the bigger the sample size is the more accurate is the result. According to the association 
of German market and social research institutes (ADM) that represents the interests of 
private-sector market and social research agencies (ADM, 1999), the size of a sample is 
generally specified with at least 30 to 50 items. Only if at least this size is reached it can 
be assumed that the major part of the distribution of the results approximates the normal 
distribution. Samples only give an estimated value that does not exactly reflect the true 
value of the basic population. This statistical spread follows the normal distribution in case 
of almost continuous variables [ADM, 1999]. 

Within the conducted survey the number of respondents equals the number of items. 
Regarding the target group of staff members the number of items is with 20 under the 
minimal requirements of 30, i.e. these results are the most imprecise and do not approxi-
mate exactly the normal distribution. 

At first, the questionnaire was handed out to the teachers. Subsequently, it was distributed 
to the students. In part, the teachers handed out the questionnaires in class. The elemen-
tary school teachers opined that the questionnaire was too difficult for the elementary 
school students despite the smaller number of questions. Therefore, they did not support 
the distribution in the classes. 

 
Table 2-4: Distribution of questionnaire on environmental awareness at ACT 

 

Responding target 
groups 

Number of respondents Number of 
people at ACT 

Questionnaire 
language Female Male Total 

Elementary school 
students 

- 135 135 2578 English 

Lower-secondary 
level students 

- 276 276 1240 English 

Upper-secondary 
level students 

22 92 114 943 English 

Teachers 28 11 39 278 English 

Staff members 8 12 20 128 Thai 

Total 58 526 584 5167 

 
The following diagrams show the evaluation of the results of the questionnaire. If a ques-
tion allowed multiple answers, the answers were based on 100%. In order to assess the 
awareness of all the people involved in the daily school routine, the results of the sample 
from each target group are calculated in relation to the percentage of this target group in 
the basic population (5167 people). 

 



Dr.-Ing. Gunnar Hädrich 

29 

Question 2a) asking whether there was a waste separation system at Assumption College 
Thonburi was answered with yes by 77.9 % of respondents on average. This portion is the 
biggest among the teachers with 92.3%. In contrast, 30.0 % of staff members are of the 
opinion that there is no separation system at the school. Among the students, it is the 
upper secondary level that is most uncertain about the existence of waste separation. 
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Diagram 2-1: Is there waste separation at ACT? 

 
Diagram 2-2 presents the answers to question 2b) asking about the type of waste separa-
tion. The data refers to those people in Diagram 2-1 who are of the opinion that there is a 
separation system. The elementary school students were asked only part b) of question 
2). About a third of them each think that the waste is separated according to size, wet or 
dry state, and material respectively. So, no tendency regarding the type of separation is 
recognizable among the elementary school students. Approximately one third of staff 
members separate the waste according to material type. 56.5 % are of the opinion that 
they separate the waste according to its state. It has to be mentioned that the staff mem-
bers collect sellable materials for their own use during their daily work. For example, the 
staff members collect tin cans and subsequently sell these. The ACT average (51.7 %) 
separates the waste according to wet or dry status, as is the requirement of the waste 
separation system. 
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Diagram 2-2: Criteria of waste separation 
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The adherence to this separation method is confirmed by the results of the following two 
diagrams; see Diagram 2-3 and Diagram 2-4. The groups of persons were presented with 
seven waste fractions and asked into which container these are disposed of. 

This adherence to the separation system becomes most obvious using the example of 
plastic cups with or without ice. Cups without ice are disposed of in the yellow container 
with 85.3 % and in the green container with only 9.5 % on average. In the case of cups 
with ice 67.3 % of the cups are on average disposed of in the green container. Although 
the yellow container includes the label “cups”, the disposer is uncertain because of the 
residual ice in the cup. This is a wet material. Plastic bottles are largely disposed of in the 
yellow container. In contrast, 87.2 % of catering waste is disposed of in the green contain-
er as it is often wet materials due to eating habits. 

 

9,5

5,1

19,0

9,5

68,1

51,2

75,0

67,3

12,8

5,1

25,0

12,7

86,7

94,7

89,5

87,2

85,0

94,9

76,2

85,3

30,9

46,2

25,0

31,6

78,6

94,9

75,0

79,4

8,8

5,3

10,5

8,7

8,6

7,9

1,1

1,0

5,2

4,1

4,5

2,6

5,5

4,8

0 10 20 30 40 50 60 70 80 90 100

Schüler

Lehrkräfte

Mitarbeiter

gesamt ACT

Schüler

Lehrkräfte

Mitarbeiter

gesamt ACT

Schüler

Lehrkräfte

Mitarbeiter

gesamt ACT

Schüler

Lehrkräfte

Mitarbeiter

gesamt ACT

Antworten [%]

grüner Behälter gelber Behälter grauer Behälter

Plastik-
becher

Plastik-
becher + 
Eis

Plastik-
flaschen

Speise-
reste

 
 

Diagram 2-3: Specific disposal of wastes I 

 
Paper, shown in Diagram 2-4, is a dry material. Because of that and the label on the 
yellow container it is disposed of in this container with an average of 93.1 %. 
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Glass is not listed in the label of the yellow container, and it is not a wet material. The 
respondents are not sure without any doubt into which container it belongs. An average of 
35.6 % of respondents chose the gray container and 55.9 % the yellow one. 8.5 % dis-
pose of glass in the green waste container.  

Although the word “metal” is listed on the yellow containers 76.9% of it is disposed of in 
the gray container for hazardous materials. 
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Diagram 2-4: Specific disposal of wastes II 

 
Asked about the location of waste disposal, an average of 66.4 % of respondents named 
the school grounds. This is followed by the classroom or the office. Why the results from 
the students of the lower and upper secondary level show such a difference between 
school grounds and canteen cannot be explained without speculating. The majority of staff 
members are responsible for the maintenance of the school grounds and spend less time 
in offices. This is also reflected in the results. Teachers, too, dispose of the majority of 
waste (63.2 %) on school grounds. 
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Diagram 2-5: Locations of waste disposal at ACT 

 
The question asking about what type of waste accrues in the classrooms or offices tends 
to be answered similarly by students, teachers and staff members. On average, paper is 
the most commonly accruing type of waste with 59.8%. Plastics come second. Metal 
accrues with only app. 3.0 %. It has to be mentioned that the students are not forbidden to 
bring food, beverages and similarly items to the classrooms. 
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Diagram 2-6: Waste in classrooms or offices 

 
Paper is the most often used raw material and can be recycled in most cases. What hap-
pens with this material after its use is of particular interest. That is why the results of ques-
tion 6) are already addressed at this point and are presented in Diagram 2-7. 

The surveyed groups of secondary level students and teachers show the same tenden-
cies. About half of these groups dump waste paper in the waste containers. One third 
states that they collect and sell the paper. The answers of elementary school students and 
staff members show different results. 80.8 % of elementary school students state that they 
collect the paper. In contrast, 78.3 % of staff members claim that they collect and sell the 
paper. 17.4 % state that they dump the paper. 
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Diagram 2-7: Handling of waste paper 

 
Diagram 2-8 shows the results of question 5). It shows whether the groups of persons are 
aware of the fact that waste can be sold. Again, the same tendency can be identified. 72.8 
to 76.0 % of secondary level students are aware of this. 94.8 % of teachers and 95.0 % of 
staff members know about this. On average, a majority of 77.8 % is aware of the fact that 
wastes can be sold. 

 

2,
6

76
,0

10
,913

,1

72
,8

16
,7

10
,5

2,
6

94
,8

0,
0

95
,0

5,
0

77
,8

11
,6

10
,6

0

20

40

60

80

100

nein w eiß nicht ja

A
n

tw
o

rt
e

n
 [

%
] Mathayom 1-3

Mathayom 4-6

Lehrkräfte

Mitarbeiter

gesamt ACTM
ita

rb
ei

te
r

 
 

Diagram 2-8: Is it possible to sell waste? 

 

In the second part of the question the groups were given five types of waste and asked 
which of these could be sold. Here, paper ranks first. App. 35 % of secondary level stu-
dents and 29.9 to 32.2 % of teachers and staff members name paper. Plastics come next 
with 26.9 % on average. According to students, teachers and staff members, catering 
waste is the least likely type to be sold. 
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Diagram 2-9: Which types of waste can be sold? 

 

Questionnaire evaluation 

This survey was intended to assess specifically the handling of commercial waste similar 
to domestic waste and residual wastes, and the current waste collection system. The 
following conclusions can be drawn from the results. 

 Most people state that there is a separation system at ACT. 

 Based on this system, wastes are separated according to wet or dry state. 
And indeed the vast majority of secondary level students, teachers and staff 
members adhere to this. The elementary school students do not know the cri-
teria of separating waste at ACT. The separation system is confirmed by Di-
agram 2-3 and Diagram 2-4. For example, plastic cups without ice are 
dumped in the yellow container and plastic cups with ice in the green con-
tainer. 

 The majority of wastes is disposed of in the containers on school grounds. 
Waste paper mainly accrues in the classrooms and offices. 

 There are differences between the target groups concerning the handling of 
this waste paper. While elementary school student mainly collect the paper, 
the majority of secondary level students dispose of it in the waste containers. 
However, the majority of staff members collect and sell the paper. This result 
confirms the author’s own experiences. For example, the staff members col-
lect cardboard packaging from the canteen and pick up the collected paper 
from the offices.  Therefore, it probably is an issue of interpretation on the 
part of the students and teachers whether they state that they “collect” the 
paper or “collect and sell” the paper. But the staff members dispose of littered 
paper in the waste containers when cleaning the school grounds. 

 All target groups are aware of the fact that waste can be “exchanged” for 
money at certain places. The adults are aware of this to a larger extent than 
the students. Waste paper is mentioned as a sellable material more often 
than plastics and metal. This result can be confirmed insofar that there are 
collection points for paper, plastics, glass and metal in Bangkok. Some 
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wastes are also collected directly at the school. This employee of a recycling 
station is picking up cardboard packaging and plastic bottles collected at the 
canteen directly at the school, see Figure 2-6. 

 

 
 

Figure 2-6: Paper purchase at ACT 

 
Summing it up it is to be said that the people involved in the daily school routine 
adhere to the requirements of the current waste collection system. But all of the 
target groups are aware of the fact that some types of waste can be recycled. 

 

2.3 School Education 

2.3.1 The school system 

 
The Assumption College Thonburi is comparable to a German comprehensive school, i.e. 
the school includes grades 1 to 12 (in Thai: Pathom 1 – Mathayom 6). Up to grade 9 
(Mathayom 3) only boys are admitted to the school. Starting with grade 10 (Mathayom 4) 
girls are permitted to attend classes.  

Grades 1 to 9 each have eight classes, with the exception of grade 3 that has nine clas-
ses. Grades 10 and 11 have six classes, and grade 12 has seven classes. An average of 
50 students is taught per class. Each grade is headed by an elected teacher and each 
class has a homeroom teacher. The elementary grades 1 to 4 each have all subjects 
taught by one teacher. During this period the students stay in the same class. Starting 
with grade 5 the students are regrouped into classes by the teachers with the goal of 
achieving a balanced average achievement. Lower secondary level (Mathayom 1) again 
starts with the regrouping of classes by the teachers. These classes are kept until the end 
of grade 9 (Mathayom 3). Starting with the upper secondary level students have the op-
portunity to chose between two specializations. Thus, classes are regrouped again. Every 
grade has between six to eight periods a day (status: 2. semester 2002/2003).  
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The academic school years starts in the second half of May and finishes at the end of 
February. There are about 20 days of school holidays in October, and summer holidays 
from March to mid-May. During theses holidays a summer school takes place in April that 
can be attended by all students. Mid-term exams are hold in late December and end-of-
term exams in mid-February. The end-of-term exam of grade 9 is the precondition for the 
upper secondary level. In case of failing the exam the students have to transfer to a differ-
ent school or pursue a different course of education elsewhere. 

 

2.3.2 The curriculum 

 
Since 2002 the Thai curriculum has been developed in two steps based on the first “na-
tional education resolution”. On the national level, the education commission that is sub-
ject to the Ministry of Education specifies the core curriculum. Subsequently, this core 
curriculum is filled with contents on the institutional level. This level is expected to foster 
the further development of the curriculum contents, e.g. adjusting the contents to the 
current status of the economy.   

The implementation of the new curriculum is guided by the following three steps that were 
specified by the Ministry of Education [ONEC, 2001]: 

 The curriculum framework determines the specific goals and standards and 
the examination methods of teaching. 

 The implementation of the core curriculum proceeds in four temporal main 
phases starting with grades 1-3 (Pathom 1-3) of elementary school in the 
school year of 2002. In the school year of 2003 the core curriculum is imple-
mented in grades 4-6 (Pathom 4-6). Afterwards lower secondary level 
(Mathayom 1-3) follows in 2004 and upper secondary level (Mathayom 4-6) 
in 2005.  

 The educational institutions are supported with guidelines and instructions 
that are supposed to help in developing the individual education contents of 
the schools. 

In preparation for the school curricula every school has to form a committee composed of 
teachers, administrative officers, scholars and curriculum experts. This committee is re-
sponsible for the development, management and implementation of its own school cur-
riculum. The committee is given guidelines and instructions for orientation [ONEC, 2001]. 

As the change to the new curriculum started with the new school year 2002, i.e. mid-May 
2002, only limited information on the structure of the new curriculum were available at this 
juncture. 

The curricula of elementary school and secondary level that have been used so far are 
versions that were edited and translated into English in 1990. Based on these curricula 
the teachers develop the curriculum of the school.  
The subjects that have been regarded as relevant so far at Thai schools and that are in 
identical form also part of the new core curriculum are [BUASRI et.al, 1990, 1995 & 1996; 
ONEC, 2001]:: 
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 Thai and foreign languages, 

 Mathematics and Science,  

 Health and Physical Education, 

 Social studies and Arts, and  

 vocational preparation classes. 

These subjects are part of the curriculum as either compulsory subjects or free elective 
subjects according to grade. The compulsory subjects are further subdivided into core 
subjects and prescribed elective subjects selected from a number of predetermined sub-
jects, see Figure 2-7. The core subjects and their number of teaching units are specified 
by the Ministry of Education. The prescribed elective subjects and the free elective sub-
jects and their contents can be assembled by the teachers at their own from a number of 
specifications. Additionally, predefined units are to be filled with additional activities. 

 

vorgeschriebene Fächer,
Inhalte und Unterrichtseinheiten

vorgeschriebene Pflichtfächer

vorgeschriebene Fächer und
Unterrichtseinheiten, aber frei
wählbare Inhalte aus mehreren
vorgegebenen Möglichkeiten

wählbare Pflichtfächer

Pflichtfächer

vorgeschriebene Unterrichts-
einheiten aber frei wählbare
Fächer und Inhalte aus meh-
reren vorgeg. Möglichkeiten

freie Wahlpflichtfächer
.

Aktivität

 

 
Figure 2-7: Structure of Thai curricula 

 
After thorough research conducted by the author the structure of the curriculum at As-
sumption College Thonburi was analyzed. Structure and subjects of the curriculum of the 
individual grades are shown in the following Figure 2-8. 

Every subject or subject area at ACT is headed by a teacher as its division head. The 
division heads are replaced in certain time intervals. In April the department and division 
heads meet. This school-internal commission consults and decides which teachers will 
teach which subject in which grade in the following school year. But this replacement 
affects only a small number of teachers. Teachers who are assigned a different class or a 
different division usually remain in the same grade. There is no overlapping between 
elementary and secondary levels. 

 

 



Dr.-Ing. Gunnar Hädrich 

38 

Thai
Mathematk
Englisch
Informatik
Naturwissenschaften
(incl. Geschichte)
Schulgarten

Musik, Kunstunter-
richt, Sport

Scout:
(ein Tag / Woche)

Pflichtfächer

zwei Stunden vom
Fach der Wahl

fakultative Kurse
max. 25 Pers./K.

Pathom 1 - 6

Grundschule

Thai
Mathematik
Englisch
Informatik
Sozialkunde
Naturwissenschaften
(allg. Grundlagen)

Musik, Kunstunter-
richt, Sport

Scout:
(ein Tag / Woche)

Pflichtfächer

eine Stunde vom
Fach der Wahl

fakultative Kurse
max. 25 Per./K.

Mathayom 1 - 3

Thai
Mathematik
Englisch
Informatik
Sozialkunde

Musik, Kunstunter-
richt, Sport

Scout:
(ein Tag / Woche)

Pflichtfächer

Chemie,
Physik und
Biologie

Naturwissenschaften

zusätzliche
Fremdsprachen
(Französisch, Chine-
sisch, Japanisch)
Grundlagen
Naturwissenschaften

Kunstunterricht

Wahl einer
Kursrichtung

zwei Stunden vom
Fach der Wahl

fakultative Kurse
max 25 Per./K.

Mathayom 4 - 6

Sekundarstufe

 
 
Figure 2-8: Curriculum structure at ACT (status: 2. semester 2002/2003) 
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2.3.3 Environmental education 

 
In order to be able to assess the influence of the current school education on the 
knowledge and the awareness of the environmental situation, it was researched which 
school subjects included relevant topics on environmental education. Due to language-
related communication difficulties, limited willingness to cooperate and the size of the 
school in terms of different classes and subjects only individual lesson plans of the sec-
ondary level were studied. Based on this research the following subject areas have so far 
been identified in the school's curriculum that address relevant topics on environmental 
education: 

 Science, 

 Social studies, and 

 foreign language classes. 

Science 

In the context of Science lessons, the “Green learning room” has to be mentioned, see 
Figure 2-9. 

 

 
 

Figure 2-9: “Green learning room” at ACT 

 
This separate classroom is one of 350 laboratories of the nation-wide project of the same 
name which was launched in 1998 by the Electricity Generating Authority of Thailand 
(EGAT) together with the Ministry of Education. It is the goal of the project to make the 
students understand the importance of the sustainable use of resources and develop 
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awareness for the environment during class. For this purpose these lessons are to be 
taught based on the principle of “learning by doing” and promote the ability to work in a 
team. EGAT provides materials and devices for experimenting, e.g. electricity generators, 
measuring devices and computer systems. 

The establishing of the “Green learning room” complied with the following steps both 
nation-wide and at ACT: 

 Organizing of a first meeting between EGAT Governor and the executive 
school commission, 

 Searching for a suitable teaching space, 

 Assembling a member committee of teachers, students and parents, 

 Specifying lessons for each class, and 

 Conducting lessons and further activities if opportunities arise. 

Furthermore, EGAT offers assistance with the development of curricula and with the 
collection of information necessary for teaching and provides further items on loan. 

 
The “Green learning room” project is intended 
for both elementary school and secondary 
level. As part of the electronic lessons of the 
secondary level at ACT, grades 7 (Mathayom 
1) and 9 (Mathayom 3) are taught in this room 
by Mr. Surasin and Mr. Wetchajai (status: 2. 
semester 2002/2003). The teaching units per 
class are 2 hours a week. Topics like the 
generation of electricity from alternative 
sources of energy are discussed during the 
lessons, see Figure 2-10. 
 

 
The electronic lessons at ACT are a mixture of lecture-style teaching and action-oriented 
teaching. The students are taught basics and can try their hands on it by means of devic-
es that they assemble themselves such as small electrical circuits. The room is part of the 
lessons but can also be used outside these times.  

Another subject in the field of natural sciences is “Ecology and eco-systems” taught by 
Ms. Udomlak in grade 7 (Mathayom 1) (status: 2. semester 2002/2003). The contents 
cover: 

 the functioning of eco-systems, e.g. the cycle of organic materials (natural 
composting), 

 the relationship between eco-systems and their environments, and 

 the development and conservation of the environment. 

Here, it is mainly the natural environment that is discussed, which is free of human influ-
ences. 

Figure 2-10:  Model of a hydroelectric power station 
at the “Green learning room” 
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In grade 10 (Mathayom 4) the subject “Discussion of environmental problems” is taught by 
Ms. Nongnat (status: 2. semester 2002/2003). The topics of this subject are: 

 pollution of water, air and soil, 

 impacts that result from pollution, 

 discussions on how these problems are to be solved, and 

 the search for further solutions. 

In this field the school cooperates with Kasetsart University. For example, the students are 
taught how oxygen is injected into waters and what impact this has. Unfortunately, only 
pollution and its impacts are discussed. But the origin and the places of emission of pollu-
tion are neglected. 

Social studies 

The field of social studies provides the most comprehensive and interesting topics on 
environmental education. The subject of Geography is part of this field. It thoroughly co-
vers environmental topics and is taught in all grades of the secondary level. The subject is 
equally part of both specializations of the upper secondary level. The lower secondary 
level is headed by Ms. Atchara and the upper secondary level by Ms. Kuntalee (status: 
2.semester 2002/203). Two main topics are addressed in the lessons [ACT, 2002]: 

1. Lessons on the natural geography, the relations between the objects in na-
ture, and geographic methods, like the reading of maps with the goal of ex-
tracting and using geographic information. 

2. Recognizing and understanding the interdependency between humans and 
their natural environment to create a culture and an awareness that help to 
preserve the environment and the natural resources. 

The second issue is of interest. It is subdivided into four key aspects in each lower and 
upper secondary level that are shown in Table 2-5 and Table 2-6 [ACT, 2002]. In the 
lower secondary level the scope of these key aspects is gradually extended with each 
increasing grade. In Mathayom 1 these contents concern Thailand, in Mathayom 2 the 
Asian region, and in Mathayom 3 the whole world. 
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Table 2-5: Contents relevant to the environment in the subject Geography in Mathayom 1-3 at ACT 

 

Mathayom 1 
Thailand 

Mathayom 2 
Asia 

Mathayom 3 
whole world 

 Analysis of the environment and the natural resources with reference to the economic and social 
system in Thailand, Asia, the whole world;   
Recognizing and understanding the guidelines, rights, events and actions that concern the treatment 
and handling of natural resources and the local environment;  
Discussing possible solutions for the improvement of the handling of natural resources and the envi-
ronment 

 Recognizing the values of the Thai cultural environment;  
Comparison of Thai and other lifestyles with their impacts on the environment;  
Recognizing, understanding and solving problems with the aim of adjusting social values and lifestyles 
to the conservation of the environment;  
Analysis of the new social environment with regard to changing population, economy, society and cul-
ture 

 Evaluation of the influence of human activities and demographic changes,  
Recognizing the results and the impacts on the quality of life;  
Recognizing the usefulness and the effect of the environment; 
Attempts to solve the environmental problems; 
Developing skills of handling local resources and managing the environment  

 Holding precise expertise on environmental information and using it to solve problems 

 
In the upper secondary level the key aspects are as follows [ACT, 2002]: 

 
Table 2-6: Contents relevant to the environment in the subject Geography in Mathayom 4-6 at ACT 

 

Mathayom 4 Mathayom 5 Mathayom 6 

 Analysis of natural re-
sources and environmen-
tal crises in Thailand;  
Methods for environmen-
tal protection in Thailand 

 Analysis of internation-
al natural resources and 
environmental crises;  
Methods for internation-
al environmental protec-
tion 

 Analysis of the role of organizations 
and their cooperation at home and 
abroad; 
Teaching skills of evaluation and as-
sessment to handle natural re-
sources and the environment  

 Recognizing the process 
by which humans make 
use of the environment to 
create a unique civiliza-
tion – with regard to Thai-
land 

 Recognizing the pro-
cess by which humans 
make use of the envi-
ronment to create a 
unique civilization – with 
regard to the world 

 Analysis of the changes in the natu-
ral environment from the past to the 
present; 
Discussion of the lifestyle necessary 
to preserve the social, cultural envi-
ronment and Thai wisdom 

 Recognizing how natural resources have to be used to 
make progress 

 Analysis of the problems of global 
case studies and the approaches for 
solving them; 
Extracting information from the me-
dia, following environmental events 
and discussing these 
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Mathayom 4 Mathayom 5 Mathayom 6 

 Recognizing the im-
portance of the natural 
environment and reflect-
ing on ways to solve envi-
ronmental problems 

 Analysis of possible 
cooperations to pre-
serve the environment 
and improve the situa-
tion 

 Knowledge of protection and meth-
ods of improvement 

 

 

It is the goal of the subject to recognize and understand the process of how humans use 
the natural environment. The students are to be taught skills that help them with following 
environmental events and with understanding environmental problems. 

The optional course “Conservation and Environment” is also offered as part of social 
studies at ACT. A maximum of 25 students can enroll in this course. It is taught by Mr. 
Thananan (status: 2. semester 2002/2003). The teaching content of this course consists 
of the following points [ACT, 11/2002]: 

 analysis of the school grounds regarding the organization of the green areas 
during a tour, 

 documentation of the condition of the green areas in terms of positive and 
negative impressions, 

 selection of an area with negative impressions by the students and presenta-
tion of ideas for re-designing it, mainly through planting trees, 

 teaching knowledge of the treatment and use of trees by the teacher, 

 learning about the contribution that plants can make to reduce environmental 
damage, 

 imparting basic knowledge of natural medical plants by the teacher. 

Foreign language teaching 

Individual lessons with contents relevant to environmental education can also be found in 
the teaching of English as a foreign language. These are limited to grades 8 and 9, see 
Table 2-7. 

 
Table 2-7: Contents relevant to the environment in teaching of English as foreign language at ACT 

 

Mathayom 2 Mathayom 3 

 Rainforest – problems of using it as a re-
source, 

 A sustainable development for protecting the 
rainforests 

 Global warming and the disappearance of 
rainforests 

 Traffic problems – transport and pollution 

 
It can be assumed that there are other subject areas with topics that are relevant for envi-
ronmental education but which were not identified during this research. 
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2.4 Summary of Assumption College Thonburi 

 
Assumption College Thonburi is a Catholic private school. Approximately 5200 people are 
involved in the daily routine of the comprehensive school, 4800 of which are students. 
Together, these people produce a weekly amount of approximately 6500 kg of waste. This 
waste is mainly disposed of in three differently colored waste containers lined with black 
plastic bags. Staff members of the school collect the plastic bags filled with waste from all 
containers at the same time. Bangkok Municipal Administration (BMA) collects the waste 
from the school for further disposal. Due to the fact that all wastes including the plastic 
bags are collected at the same time the question arises whether there is any benefit from 
using differently colored containers. 

A survey was conducted at the school using a questionnaire. This survey was intended to 
assess the awareness regarding the commercial waste similar to domestic waste and the 
residual waste. Additionally, the handling of the current collection system was to be doc-
umented. The evaluation of the results showed that the majority of secondary level stu-
dents, teachers and staff members are aware of the existence of the separation system 
and its criteria. The elementary school students are in need of further explanation. They 
do not know the separation criteria. Using the current system the wastes are to be sepa-
rated according to their condition into wet and dry waste respectively. The example of 
metal shows that also the groups of secondary level students, teachers and staff mem-
bers are not sure in every case. Although the word “metal” is printed on the yellow con-
tainers the majority of the material is disposed of in the grey containers. Here, it also 
becomes evident that further knowledge is necessary. On the other hand, the survey 
results show that the surveyed groups of people are aware of the fact that some types of 
waste (e.g. paper) can be sold. 

No subject of the school's curriculum discusses waste directly. Topics that are often ad-
dressed and that are suitable for integrating the field of waste are: 

 the analysis, the sustainable use and the protection of natural resources,  

 the functioning of eco-systems, and 

 the pollution of individual habitats. 

The knowledge is here in part taught through the use of action-oriented lessons.  

What is interesting and can be seen as an example of how to approach the implementa-
tion of environmental education is the integration of the project “Green learning room” into 
the lessons. In agreement with the school administration and a committee consisting of 
teachers, students and parents, the project is gradually integrated in the lessons. 
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Table 2-8 shows again the results of the research as an overview. It records which grade 
is taught topics relevant to environmental education in which subject area. 
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Table 2-8: Overview on environmental education in secondary level at ACT 

 

Subject area or sub-
ject 

Grade (Mathayom) 

7 (1) 8 (2) 9 (3) 10 (4) 11 (5) 12 (6) 

Science       

 “Green learning 
room” 

2 h / week  2 h / week    

 “Ecology & 
ecosystems” 

X      

 “Discussion of 
environmental 
problems” 

   X   

Social studies       

 Geography X X X X X X 

 Environmental 
protection and 
environment 

  
max. 25 
students 

   

Foreign languages       

 English  X X    
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3 First environmental education measures conducted at 
ACT 

3.1 General principles and backgrounds 

 
First environmental education measures were conducted in the second semester of the 
school year 2002/2003 during the author's stay at Assumption College Thonburi. These 
measures were part of the environmental school project and were used in the develop-
ment of the environmental education concept. They included: 

 a general project presentation, 

 first teaching units of environmental education, and 

 an organized school environmental day for the students. 

The presentation of the environmental school project was done by staff members of Ger-
man Transfer Centre Environmental Technology KNOTEN WEIMAR GmbH drawing on 
their experiences with the realization of former presentations. The aim of the presentation 
was to make everyone who is involved in the daily school routine aware of the environ-
mental school project. 

The focus of the environmental school project at ACT is, as mentioned, not only on the 
waste management concept but also on the development of an environmental education 
concept. That is why first teaching units of environmental education were conducted in 
November and December 2002 and January and February 2003. This field test of envi-
ronmental education was documented and records first impressions and experiences. The 
gathered information will be incorporated in the development and realization of the indi-
vidual teaching modules of the environmental education concept. The development of 
these first teaching units was based on the specifications regarding didactics and content 
of already available documentations of current projects on environmental education. At 
the end of the field test the students were asked to assess it by means of a questionnaire. 
The results of this survey are also incorporated in the development of the teaching mod-
ules. 

The introduction of an improved or rather new separate waste collection concerns all 
people involved in the daily school routine at ACT. In order to sensitize especially the 
students of Assumption College Thonburi to this topic, a school environmental day was 
organized at the end of the school semester in February 2003. 

 

3.2 Project presentation 

 
The public presentation of the environmental school project represented a first general 
education activity. It was scheduled for the beginning of the second semester in Novem-
ber 2002. The concept included the voluntary acquiring of information about the contents 
and the goals of the project. This information was to be complemented by visual aids. A 
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major event like the annual sports festival offered the best of conditions. All the students 
and teachers of the individual grades participate in this festival either as athlete or as 
spectator. The students' parents are also invited as spectators. The staff members are 
responsible for organizing the event and providing the athletes and spectators with food 
on this day. 

 

3.2.1 Planning and conduction 

 
The sports festival took place on a Saturday. During this major event the environmental 
school project was introduced by means of an information point, see Figure 3-1. The 
motto was “Waste has a value”. 

 

 
 

Figure 3-1: Project information point during the sports festival at ACT 

 
The contents and the goals of the project were communicated through: 

 the display of an information board, 

 the distribution of flyers, 

 conversations at the information point, 

 the establishing of a waste exchange station, i.e. recyclable materials like 
plastic cups and bottles were taken back and a reward like beverages, pen-
cils or rubbers was given in return, and 

 the separate collection and storage of the recyclable materials. 
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The exchange station was mainly supposed to create an awareness of the fact that there 
is an advantage in reusing waste and thus to collecting it separately. A mascot built out of 
recyclable materials (plastic bottles) symbolically emphasized this idea. 

The service department provided the materials that were necessary on this day, and the 
staff members helped with setting up and dismounting the information point. The location 
of the information point and the intended activities were agreed upon with the school 
administration in advance. 

 

3.2.2 Evaluation and acquired insights 

 
The students’ interest was awakened very quickly. However, it was rather based on the 
fact that there was a reward for each empty cup. But the students became aware of the 
idea that the empty cups and bottles had a value. Through the children some of the par-
ents and teachers approached the information point and were interested in the contents 
and goals of the project. 

 

3.3 Teaching units of the course “Environmental protection and the 
environment” 

 
At the beginning of each school year the students choose a voluntary course in addition to 
their compulsory courses, see Figure 2-8. Courses with different, freely selectable topics 
for a maximum of 25 participating students per course are offered. The number of courses 
depends on the number of students in the grade. The first teaching units on environmental 
education were conducted as part of the voluntary course titled “Environmental protection 
and the environment”. This course belongs to the subject area of Social Studies and is 
offered for grade 9 (Mathayom 3). The course took place on Fridays during the first two 
regular periods, i.e. from 8.40 to 10.20, and had a duration of 100 minutes per week. 23 
students chose this course. 

In agreement with the school administration, Ms. Atchara (the division head of Social 
Studies), and Mr. Thananan, the topics and contents of the course “Environmental protec-
tion and the Environment” were modified in favor of the environmental school project. 

 

3.3.1 Development of the teaching units 

 
The development of the first teaching units conformed to the specifications of already 
available materials of similar projects. The following didactic approaches were taken from 
available current projects: 

 the structure of the teaching units, i.e. definition of knowledge range and the 
structure of knowledge from general to detailed, 
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 content-related data on the topic area of waste, and  

 the methods for conducting the teaching units, e.g. use of action-oriented 
teaching. 

The author specified the key aspects of the teaching units and their order. The key as-
pects of teaching complied with the goal of the project, namely the introduction of an 
improved or rather new separate collection of the waste at ACT, and were determined as 
follows: 

 introduction of the environmental school project and its goals,  

 examination, visual analysis, and presentation of the school's wastes, 

 analysis of the current waste separation system at the school,  

 Imparting of background knowledge on the individual material types and 
presentation of reutilization possibilities, 

 creating an awareness of the improved or rather new waste separation sys-
tem. 

The teaching units were developed based on the didactic methods and the key aspects, 
see Table 3-1. They consist of theoretical and practical lessons. Content-related refer-
ences were made to the data of the waste management concept [KLAUß-VORREITER, 
2003]. The developed teaching units were discussed and revised in advance with Mr. 
Thananan and the responsible teachers at ACT. This step was regarded as necessary to 
ensure that the students understand and learn to implement the contents of the teaching 
units. 

The theoretical lessons were intended to provide background knowledge and formed the 
major part of the teaching. Topics like the use of resources, the production of paper, and 
the composition of commercial waste similar to domestic waste and residual waste of the 
school, were addressed, see Figure 3-2. 

The practical part was intended to improve understanding and to enliven lessons. The 
action-oriented lessons included tours around the school grounds, the setting-up of an 
experimental compost heap, and the manual production of recycled paper. This self-
reliant practical activity was supposed to reinforce the acquired knowledge and to engage 
all the senses of the students. 

 

 
 

Figure 3-2: Theoretical lessons in a classroom at ACT 
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3.3.2 Implementation 

 
The teaching contents of the course consisted of ten individual teaching units, see Table 
3-1. The contents were prepared in English. Some topics were explained by the author in 
English. If the teaching units contained comprehensive information Mr. Thananan taught 
in Thai. Texts and graphics were presented on overhead transparencies to make the 
presentation clearer and understanding easier. These transparencies were also written in 
English. After prior agreement, some of the practical lessons were supported by the ser-
vice department. It provided the necessary staff members, tools, resources and work 
spaces. 

 
Table 3-1: Lesson plan of the pilot course at ACT 

 

Unit Date Topic Short content summary 

1 15.11.02 Places of origins and 
paths of the waste at 
ACT. 

 General information on the course 

 Asking some questions on the topic of waste at ACT 

 Walking around the school grounds and exploring where 
which waste is generated, e.g. first aid room 

2 22.11.02. Composition of 
waste, and natural 
resources. 

 Evaluating the questions from lesson 1 

 Presenting and explaining the transparency with the 
results of the waste analysis 

 Explaining and discussing the origins of plastics and 
wood, and of kitchen and garden wastes 

3 29.11.02 Setting up a small 
demonstration com-
post heap. 

 Presenting general information on composting; use of 
transparencies 

 Asking questions on composting 

 Students set up a small compost heap on their own 

4 06.12.02 Waste has a value!  Discussing all recyclable materials 

 Discussing the purchase values of different waste mate-
rials 

5 13.12.02 How can the waste 
be used at ACT? 

 Discussing again purchasing values  

 Analyzing the current collection system at ACT 

 Tour around the school grounds; students record which 
materials can be seen in which containers 

6 10.01.03 Paper production   Some students make paper on their own (not all students 
are present in class due to evaluation exams for Matha-
yom 3) 

7 17.01.03 Paper and recycled 
paper 

 Analyzing the tour of lesson 5 

 The history of paper 

 Comparing the production of paper and recycled paper 

 Other possible uses of wastepaper 

8 24.01.03 Paper production and 
composting 

 Students make recycled paper on their own 

 First evaluations of composting progress 

9 31.01.03 Summary of  previous 
lessons 

 Summarizing which wastes are generated at ACT, how 
these are collected and what happens to them 

 What are the options of reusing waste? 

 Introducing an improved or rather new waste collection 
system 
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Unit Date Topic Short content summary 

10 07.02.03 Instructions on the 
school environment 
day 

 Results of recycled paper production 

 Discussing the schedule of the school environment day 
and designing information boards 

 

3.3.3 Evaluation and acquired insights 

 
The evaluation of the “Questionnaire on environmental lessons” shows the interest with 
which the test course was received by the students and what improvements in the con-
duction of the course are feasible, see Appendix C. 

Questionnaire structure 

The structure of the “Questionnaire on environmental lessons” was based on the same 
principle as the “Questionnaire on waste awareness”, i.e. the questionnaire is chronologi-
cally structured from the general to the specific. But in addition to closed factual questions, 
open questions were used as well, i.e. according to KUHNT (2003) questions without 
predefined answers. 

The “Questionnaire on environmental lessons” consists of 5 questions written in English 
and is structured as follows: 

Question 1) is used to record general information. 

1) Personal Statement 

I’m a student of Mathayom …… .    female   O male    

How old are you? I’m ……years.    Nationality: ……Thai……….. 

Question 2) asks about the reason for choosing the course. 

2) General Questions to the lesson “Conservation and Environment” in the subject “Social studies” 

I chose this subject as extra activity because… 
I was interested   O   somebody advise me (told me I should choose it)   O 

I didn’t know what subject I should take (I had no other idea)   O 

Others……………………………………………………………………………………………………………........ 

Question 3) asks about the interest in the individual teaching units. 

3) Questions to the lessons 

a) Were you interested in the lessons? 

no   O  yes   O  in some lessons   O 

 

b) In what lessons were you especially interested? 

3 – “We make compost by ourselves”   O 

4 – “Waste has a value!”   O 

5 – “How can we use waste at A.C.T.?”   O 

7 – “The knowledge of paper and recycling paper”   O 

8 – “We make paper by ourselves”   O 

In no lesson   O 

Question 4) shows the types of encountered problems. 

4) What type of problems did you have during the lessons?  
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I had general problems to understand the content   O 

I had problems with some special words   O 

I had problems to understand the English part of the lessons   O 

I had problems to read and understand the films   O 

I had ……………………………………………………………………………………………………………... 

Question 5) asks about suggestions for improving of the course. 

5) What would you wish for the next environmental lessons?  

More knowledge about recycling   O  More general knowledge about waste   O 

More activities during the lessons   O  I would change nothing.   O 

I would wish that…………………..………………………………………………………………………... 

Questionnaire distribution and results 

The questionnaire was distributed to all 23 students attending the course during the last 
teaching unit. Thus, the selection of a sample is unnecessary and the results are as pre-

cise as possible. The results are pre-
sented in the following diagrams. 

 Answering the question on their reason 
for choosing the course “Environmental 
protection and the environment”, 56.5 % 
of the students indicate interest. 26.1 % 
were advised to attend the course. In 
contrast, 17.4 % chose the course to 
fulfill the required number of lessons, 
see Diagram 3-1. 

 
 
 

Diagram 3-1: Reasons for choosing the course 
“Environmental protection and the 
environment” 

 
 Asked about their interest in the taught 
lessons, 43.5 % of students stated full 
interest. 56.5 % were interested in only 
some lessons. The answers for no inter-
est were 0 %. 

 
 
 

 
Diagram 3-2: Interest in course contents 

 
Diagram 3-3. shows the teaching units in which the students were particularly interested. 
Here, the pre-defined answers were limited to some few teaching units. Contents and 
practical and theoretical units respectively were distinguished. The making of paper and 
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the evaluation of the composting progress ranked first with 39.1 %, followed by lesson 5 
about how waste is to be used with 30.4 %. 
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Diagram 3-3: Distribution of interest in the teaching units 

Answering the question about which problems occurred, 34.8 % of students indicated that 
primarily the understanding of the English language and the usage of unknown specific 
terms caused problems, see Diagram 3-4. A subset of 17.4 % of students had difficulties 
with reading and understanding the transparencies.  
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Diagram 3-4: Main problems during the lessons 

 
Diagram 3-5 shows desirable changes to subsequent teaching units. Here, the students' 
request for more information on the issue of recycling is in the first place with 69.6%. In 
contrast, 26.1% of students prefer a greater proportion of practical lessons.  However, no 
student requested a higher proportion of general information on waste. 
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Diagram 3-5: Desirable changes to future teaching units 

Questionnaire evaluation 

This questionnaire can be used to conduct a first evaluation of the taught lessons. Thus, 
students chose the course “Environmental protection and the environment” predominantly 
due to interest. Out of the conducted teaching units the practical lessons were preferred. If 
the course was repeated students would request more information on the topic of the 
recycling of waste. According to a study conducted by the German Bielefeld University in 
1998 Thai private school students have higher-than-average language proficiency. This 
can be explained by English lessons starting in first grade (Pathom 1) and by subjects 
taught in English. [EVERS et al., 1998]. The evaluation, however, showed that there were 
difficulties with the lessons conducted in English. Furthermore, the students indicated to 
have problems with the understanding of specific foreign words. 

In addition to the results of the questionnaire, the following points are to be listed that are 
based on the author's own experience and have an advantageous impact on the devel-
opment of the teaching units. Thus: 

 when using a foreign language, important and fundamental information, texts 
and tasks should be presented in written form, 

 tasks and questions should be phrased using simple vocabulary and easily 
understandable formulation, 

 complex and important issues should be put at the beginning of the teaching 
unit due to reasons of concentration, 

 the extent of tasks should be defined exactly and in written form, 

 illustrations and graphs should be used often for simple and descriptive ex-
planation, and 

 the students should be involved actively in the lessons, e.g. by gathering in-
formation on the blackboard etc. 

But the behavior of Thai students and the relationship between teacher and student has to 
be taken into consideration in the development of the lessons. 
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3.4 The school environment day 

 
At the end of the semester a school environment day was organized. The goal of this day 
was to prepare the students of Assumption College Thonburi for the introduction of an 
improved or rather new separate waste collection by giving them basic information. The 
students should get acquainted with the functioning and handling and furthermore under-
stand the purpose of this new or improved waste separation. In agreement with the school 
administration it was decided against a voluntary information event, similar to that during 
the sports festival. The teachers were of the opinion that only few students would ask for 
information on their own. That is why it was decided to directly teach the students. 

3.4.1 Planning and conduction 

 
The school environment day was intended to make all students of ACT understand the 
issue of “separate waste collection and reutilization of wastes” and to sensitize their 
awareness of the following issues: 

 waste fractions and amounts produced at ACT, 

 separate collection of waste fractions, and 

 direct reutilization of organic waste at ACT by means of composting and a 
digestion plant. 

The third point was supposed to impart basic information to the students as the construc-
tion of a composting and a digestion plant was planned in the course of the environmental 
school project.  Later these plants will be integrated in the environmental education as 
demonstration material. 

It was decided to set up three information stations with the following topics: 

 Station 1: “Fundamentals of waste and its reutilization possibilities” 
o Setting up of two information boards with a comparison of the current 

and the new collection system, and the reutilization possibilities of the 
different waste fractions; 

 Station 2: “Fundamentals of composting” 
o Setting up and demonstration of the machines used in composting and 

explanations of the composting process from garden waste to compost 
using the example of material brought along by the students; 

 Station 3: “Fundamentals of digestion” 
o Setting up and demonstration of an experimental digestion plant, intro-

duction of the input materials and the product biogas; 

Station 1 was led by Mr. Thananan and the author. Professor Kanoksak and his assistants 
from the Energy and Environmental Engineering Center (EEEC) of the Faculty of Engi-
neering of Kasetsart University, Thailand, were responsible for setting up and attending to 
stations 2 and 3. 
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The permission, organization and conduction of such an event falls into the responsibility 
of the school administration together with the departments responsible for activities and 
service, see Figure 2-1. All the students were expected to be involved in the school envi-
ronment day. But upon consultation with the responsible persons, the direct teaching of all 
of the 4767 students is not possible on one day. That is why a specific group of students 
was selected. The following points were worked out in cooperation with the responsible 
departments: 

 Selecting grade 7 (Mathayom 1) with app. 400 students and grade 10 
(Mathayom 4) with app. 300 students as both grades will stay at the school 
for the following three years due to admission requirements and will thus be 
able to pass on the knowledge to other students;  

 Setting the date of the event; 

 Developing and coordinating the time schedule;  

 Choosing suitable locations for conducting the event and for setting up the 
stations; 

 Instructing the teachers of grades 7 and 10 regarding the supervision of the 
students during the event, and 

 Developing the “Questionnaire of the school environment day”, see Appendix 
C, with questions about the individual stations. 

The school environment day was held on the morning of February 14th, 2003. The opening 
took place in a big hall open to both long sides on the ground level of a teaching building 
(the Assumption Building), see Figure 3-3. This location easily accommodated all of the 
app. 700 students. Following the opening, Station 1 was set up in this hall. Stations 2 and 
3 were set up in front of the hall. 

 

 
 

Figure 3-3: Opening of the school environment day at ACT 

 
The following table summarizes the time schedule and the individual events of the day. 
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Table 3-2: Time schedule and events of the school environment day at ACT 

 

Time Events 

8:45   Opening with a speech by first assistant principal Brother Prasit in front of all participat-
ing students, teachers and contributors 

9:00   Dividing the app. 400 students of grade 7 (Mathayom 1) in three groups 

 Start of the information event at the three stations 

 Distribution of the questionnaire to the students 

10:30   End of the event for grade 7 

 Collection of questionnaires 

10:45   Dividing the app. 300 students of grade 10 (Mathayom 4) in three groups 

 Start of the information event at the three stations 

 Distribution of the questionnaire to the students 

12:05   End of the event for grade 10 

 Collection of questionnaires 

12:15   Gathering of all students of both grades 

 Acknowledgement of contributors and responsible persons 

12:30   End of the school environment day 

 
The students had a pre-defined teaching time of 30 minutes at each station. Afterwards 
they changed stations. At the beginning of the information event each student was given a 
questionnaire. The questions referred to the lectures given at each station.  Due to an 
onset of rain the event locations had to be changed. Stations 2 and 3 retreated under the 
roof of the hall, and Station 1 moved into a big conference room. The school environment 
day ended with the students acknowledging the organizers and contributors of the event. 

 

3.4.2 Evaluation and acquired insights 

 
The school environment day was very successful. As a conclusion the following positive 
insights were gained: 

 there was full support from the school and from the team of Professor Ka-
noksak; 

 unambiguous agreements and schedules are the prerequisites of an unprob-
lematic course of events; 

 groups of 100 students remain well-manageable; 

 30 minutes are a sufficient amount of time with regard to the information to 
be imparted and the concentration capacity of the students;  

 involving some students in the presentations enlivened the situation and in-
creased the attention of the listening students; 

 the Station 1 presentation given in a closed room due to weather conditions 
had fewer distractions for the students and a better sound atmosphere; 
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 as the contents were presented on information boards at Station 1 the stu-
dents were able to read up on all imparted data at any given time. 

There are also negative insights to mention. These include the following points: 

 Station 1 imparted information only in oral or written form, demonstration ma-
terial was lacking, like new collection containers that could have been tried 
out by the students; 

 according to Professor Kanoksak, Stations 2 and 3 were lacking a direct 
demonstrative connection to the school and a written presentation of the in-
formation; 

 groups of 133 students, as in grade 7, become too chaotic and difficult to 
manage; 

 changing stations takes some time and should be included in the time 
schedule; 

 missing buffer times caused deviations from the time schedule. 

To what extent the students absorbed, understood and processed the information is 
shown in the evaluation of the questionnaires. 

Questionnaire Structure 

The structure of the “Questionnaire of the school environment day” is based on the same 
principle as the first two questionnaires, i.e. it starts with answering some personal ques-
tions. The only used question type was closed factual questions grouped according to the 
stations. Questions 1) to 4) refer to Station 1, questions 5) to 7) to Station 2, and ques-
tions 8) to 10) to Station 3. The questions about Stations 2 and 3 were developed by 
Professor Kanoksak. This questionnaire, too, points out in a short explanatory text that 
sometimes several answers are correct. 

The questionnaire consists of the following questions: 

Questions 1) to 4) refer to the waste fractions and reutilization possibilities at Station 1. 

1) What type of waste is created at A.C.T.? 

                  Plastic:  O 

                   Paper:  O 

   Chemical waste:  O 

                  Metal:  O 

                  Old oil:  O 

                   Glass:  O 

2) How much waste is created per week 
at A.C.T.? 

a) 3500 kg/week   O 

b) 5000 kg/week   O 

c) 6500 kg/week   O 

d) 8000 kg/week   O 

 

3) How much waste is reusable and recyclable at A.C.T.? 

a) 36% of waste is reusable and recyclable   O 

b) 64% of waste is reusable and recyclable   O 

c) 20% of waste is reusable and recyclable   O 

d) More than 50% of waste is reusable and recyclable   O 

4) What type of waste is recyclable – 
has a value? 

a) Garden waste    O 

b) Plastic bottles   O 

c) Paper    O 

d) Metal    O 

 

Questions 5) to 7) refer to the composting explained at Station 2. 
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5) What is compost? 

a) Organic matter that is treated under anaerobic digestion   O 

b) Organic matter that is treated under aerobic digestion   O 

c) Mixed waste that is treated under aerobic digestion   O 

d) True for both b and c   O 

 

6) What is the standard quality of compost? 

a) Ratio of N, P and K of 1:1:2    O 

b) Ratio of C/N less than 20:1    O 

c) Ratio of C/N more than 20:1    O 

d) True for both a and b     O 

 

7) What are the advantages of composting? 

a) Use as fertilizer for plant growing   O 

b) Reduce waste problems   O 

c) Provide clean environment for school and cities   O 

d) True for all a b and c   O 

Questions 8) to 10) refer to the digestion addressed at Station 3. 

8) What is Biogas? 

a) Gas generated from aerobic digestion of organic matter   O 

b) Gas generated from anaerobic digestion of organic matter   O 

c) Cooking gas   O 

d) True for all a b and c   O 

 

9) What kind of gas that can be used as fuel? 

a) Oxygen      O 

b) Carbon dioxide     O 

c) Methane      O 

d) Nitrogen      O 

 

10) What kind of materials those are suitable for digester? 

a) Wood and stem of trees     O 

b) Fruit, vegetable and food waste     O 

c) Papers       O 

d) True for both a and b      O 

Questionnaire distribution, results and evaluation 

The questionnaire was distributed to all students participating in the school environment 
day. Thus, it is not necessary to define a sample, and the results are as precise as possi-
ble. 

The questions were evaluated by means of a points-based system. Some questions al-
lowed multiple answers. That is why the questions were evaluated as follows: 

 each correct answer was awarded with one point, i.e. with a maximum of four 
possible answers the highest score is four points per question, 

 in case of a wrong answer the total score per question was zero. 



Dr.-Ing. Gunnar Hädrich 

61 

The following Table 3-3 summarizes the points gained per question and grade in percent-
ages based on the maximal possible score per question and grade.  

 
Table 3-3: Evaluation of the questions about the school environment day at ACT 

 

Questions 
Grade 7 

gained points in [%] 
Grade 10 

gained points in [%] 

Station 1: 1 51.8 48.7 

  2 75.8 76.3 

  3 40.2 39.7 

  4 46.9 46.6 

   

Station 2: 5 24.5 17.3 

  6 12.6 7.7 

  7 25.7 29.3 

   

Station 3: 8 56.7 40.4 

  9 58.7 55.8 

  10 54.6 25.0 

Average 43.1 40.0 

 
Both grades exhibit similar tendencies regarding the points gained in each question. But 
the comparison reveals that grade 7 has a slightly higher number of points gained per 
question on average. It has to be mentioned that grade 7 was given the questionnaire in 
Thai and grade 10 in English at the request of their teachers. The evaluation also shows 
that the foreign language English creates difficulties for the students of ACT. 

The questions about Station 1 scored 50 % of the possible points on average. The lowest 
results with app. 20 % of possible points were scored at Station 2 about “Fundamentals of 
composting”. As the results of both grades show similar tendencies it can be assumed 
that the difficulty level of the questions or the presentation at the individual stations is the 
reason for this poor performance. The results of the questions about Station 3 show an 
average score of 56 % of grade 7 and of 40 % of grade 10. Grade 10 achieved only 25 % 
of possible points of question 10 while grade 7 gained 54.6 %. A clear reason for this 
result cannot be given. 

The evaluation of the questions shows that the conduction of such an information event 
needs further improvement. First modifications would be the simpler phrasing of the ques-
tions, the setting up of information boards at all stations, and a higher number of demon-
stration objects and material. Whether an extended length of stay at the stations could 
have positive effects cannot be determined. It should be noted that the students grew 
restless over time. 
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3.5 Conclusion of the conducted environmental education measures 

 
First educational measures were conducted at ACT during the second semester of 
2002/2003. An information point was used to make the people involved in the daily school 
routine aware of the environmental school project. The presentation took place during the 
annual sports festival. The information point gave all participants the chance to voluntarily 
learn about the contents and goals of the environmental school projects through infor-
mation material. Especially the students' interest was aroused by a waste exchange sta-
tion. The parents' interest was low because the project was not the main focus of that 
day’s events. It cannot be assessed how thorough people used the offered information.  

Interesting and informative impressions and experiences of environmental education were 
collected during first teaching units in the voluntary course “Environmental protection and 
the environment”. 23 students of grade 9 (Mathayom 3) participated in this course. A total 
of 10 teaching units were conducted that consisted of theoretical and practical lessons. 
The educational measure was evaluated at the end of the school year through a ques-
tionnaire. This led to the insight that, according to the students, the topic of “recycling of 
waste” drew special interest. The students requested more information on that in case of a 
repetition of the course. The practical lessons were preferred by the students. Integrating 
such practical lessons enlivened the teaching and made the lessons more interesting. 
Problems with reading and understanding teaching contents arose when the English 
language and certain special technical terms were used. Improvements are necessary in 
this area. The overhead transparencies used in class also have to be designed more 
effectively as difficulties with reading the English text arose. But the transparencies should 
not be left out as they can improve understanding through visualization. The basic rule is 
to choose a simple and understandable language and representation method. 

The school environment day directly imparted information about the introduction of an 
improved or rather new separate waste collection at ACT to a larger group of students. 
Here, a group with a maximum of 100 students can be managed most easily and effec-
tively. But the results of the questionnaire show that all information should be made avail-
able for re-reading and that more demonstration materials should be employed. The high-
est need for knowledge is in the field of composting. Furthermore, efforts have to be made 
to increase the students' attention. What is important for the conduction is an exact time 
schedule and good communication between all persons involved. The school environment 
day proved that it is in general possible to directly teach a larger group of students within 
90 minutes. 
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4 Development of the teaching modules 

4.1 General principles 

 
This chapter addresses the development of teaching modules for the environmental edu-
cation concept. Each module represents one building block of the environmental educa-
tion. The development is divided into the organizational and structural as well as the con-
tent-related and methodical conception. Organizational and structural conception means 
on the one hand the way of integrating environmental education in the curriculum and on 
the other hand the structure of each module. Content-related and methodical conception 
is concerned with the selection of the topics that are to be taught as part of environmental 
education. In doing so the main concern of the environmental school project has to be 
considered. The students should understand the function and use of the improved or 
rather new waste separation system to reutilize waste and reduce residual waste. Simul-
taneously, the general goals of environmental education have to be supported. These 
contain, among others, the understanding of complex relations and the improvement of 
the environmental quality through conscious action. The development of the teaching 
modules is based on the collected facts and gained insights of chapters 2 to 3. The follow-
ing table 4-1 shows which of the researched projects and measures for implementing 
environmental education are suitable. 
 
Table 4-1: Facts and insights suitable for environmental education 

 

Projects and 
measures 

Approaches of environmental education 
Suitable for environmental education at 

ACT 

German counties 
Commission for 
Educational Plan-
ning and Research 
Promotion (BLK) 

 Includes fundamentals that should be 
taught in environmental education 

 Implementation of fundamentals in 
teaching modules 

German school 
projects 

 Audits at 
schools in 
Düsseldorf 

 school 
project “suc-
cessfully low-
waste” 

 BAWO 
project (local 
waste man-
agement op-
timization) 

 Introduction of certifiable environ-
mental management systems  

 Waste analysis to make an invento-
ry of the waste at schools  

 Integrating environmental education 
in existing subjects of the curriculum 

 Providing structural and content-
related guidelines for teachers 

 Competitions and financial incentives 

 Conducting waste analyses (as part 
of the waste management concept)  

 Methods of integrating environmen-
tal education in the curriculum 

 Structure and contents of the guide-
lines for developing teaching materi-
als for the teachers at ACT 

 Notion of competitions and financial 
incentives 

Asian projects 

 ACEID 
Project 

 SEET  

 Integrating environmental education 
in the subjects of the existing curricu-
lum 

 Environmental education is sup-

 Methods of integrating environmental 
education in the curriculum and the 
whole school area 

 Use of some topic suggestions in 
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posed to take place in the whole 
school area 

 Teacher training 

 Content suggestions for topics of 
environmental education 

content development 
 

Questionnaires  Opinion research on current situation  Used in behavior research and in the 
analysis of demand areas 
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4.2 Organizational and structural conception 

4.2.1 Facts and insights 

 
The evaluation of the bibliographic research leads to the insight that environmental educa-
tion at schools should not be limited to an independent, additional subject but should be 
integrated in the existing curriculum with the dimension of a subject. Environmental edu-
cation should be integrated in the subjects that already exist. This statement is indirectly 
confirmed by German school projects through the suggestions of pedagogically integrat-
ing environmental education in the lessons. For example, several options of integrating 
the field of waste in different subjects are suggested to the teachers. The ACEID project 
that was developed for the Asia-Pacific region is based on the recommendations of the 
Tbilisi conference. These recommendations make the same statement. 

The projects conducted in Germany and the listed materials on environmental education 
mainly target elementary schools and middle schools. This is justified with young students' 
motivation for learning new things and the fact that the students would carry the acquired 
knowledge on to subsequent grades. The projects of the Asia-Pacific region do not make 
any statement on this issue as these projects are aimed at teacher training. 

In chapter 2, section Fehler! Verweisquelle konnte nicht gefunden werden. the indi-
vidual curricula for the elementary school and the lower and upper secondary levels of 
ACT are presented. These curricula show the subjects that are taught at ACT. Further-
more, section 2.3.3 lists subject areas of the secondary level that include topics suitable 
for environmental education. Based on these insights it becomes evident in which subject 
areas environmental education can be integrated or expanded. For example, the “Green 
learning room” can be used for environmental education in the long term. By means of a 
suitable digestion pilot plant the students could be taught the fundamentals of generating 
electricity from bio - waste. 

Based on these collected facts and insights the structure of the environmental education 
at ACT should look like the following: 

 duration of an independent subject, but integration in the existing subject ar-
eas of the whole curriculum at ACT, and 

 integration in elementary school and lower secondary level. 

At this point the question arises why environmental education should not become an 
independent subject and impart fundamentals like Thai or mathematics lessons do. What 
militates in favor of establishing an independent subject is the fact that the students would 
consciously perceive the lessons under the name of “environmental education”. However, 
the bureaucratic burden of adding a new subject is enormous, and it would take a long 
time until its realization. 

One advantage of integrating it in all subject areas is that the students would become 
aware of the fact that environmental education is of importance in all areas of life. Based 
on the author's own experience it becomes evident that integrating environmental educa-
tion in other subject areas is possible after consultation with the school administration and 
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the teachers of Assumption College Thonburi. As requested by the teachers one lesson of 
the environmental school project was conducted in each class of grade 10.  

4.2.2 Integration and structure of the modules 

 
In order to incorporate environmental education at Assumption College Thonburi, the 
integration of individual modules or parts of modules in existing subject areas and the 
continuation of a voluntary course are suggested as feasible variants. Based on the pro-
jects in chapter 2 module series for both elementary school and lower secondary level are 
developed. These are to be integrated in the lessons as follows: 

 elementary school: 
o Integration of the developed module series of environmental education 

in the existing subject areas of one of the grades 1 – 4 (Pathom 1-4) 
upon consultation with the heads of grade and the teachers. 

o Integration of individual modules, e.g. the games, starting with grade 1 
(Pathom 1) to early sensitize students regarding the topic of waste 

 lower secondary level: 
o integration of the developed module series in the existing subject areas 

of grade 7 (Mathayom 1) because these students will remain at the 
school for three more years due to admission requirements and will be 
able to pass on what they have learned directly and indirectly to their 
fellow students in the daily routine (role models), and because of the 
high number of environment-related topics in this grade, see chapter 2, 
section Fehler! Verweisquelle konnte nicht gefunden werden. 

o continuation of the course “Environmental protection and the environ-
ment” in grade 9 (Mathayom 3)  

The continuation of the voluntary course is justified by the fact that in the short term it is 
easier in terms of organizational and administrative burdens to offer and conduct a 
course. Such a course could continue the environmental education with a part of the 
students at ACT without interruption. Simultaneously, further experiences with the imple-
mentation of environmental education can be collected. But in the medium term it should 
be the goal to integrate environmental education in all subject areas of the curriculum. 

One school year at Assumption College Thonburi consists of 40 weeks of school 
[FRITSCHE, 2001]. On some of these days there were no classes due to holidays or inter-
nal events. In the course of the field test at ACT ten double lessons were conducted in 
one semester, see chapter 3, section Fehler! Verweisquelle konnte nicht gefunden 
werden.. That is why ten definite modules á 100 minutes were developed for both ele-
mentary school and lower secondary level. Furthermore, there are additional modules that 
can be taught if required, see 
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Table 4-3. 

Each individual module consists of Part A and Part B. The individual parts have the dura-
tion of a regular period at ACT of 50 minutes. The parts are separate units with regard to 
content, i.e. they can be taught separately. This is meant to facilitate the integration in the 
curriculum. It is intended to adjust the content of each module to a subject area or a sub-
ject. The modules are structured as follows: 

 each module has a number and the acronym “E” for elementary school or “S” 
for lower secondary level, which is supposed to prevent mix-ups of the mod-
ules belonging to different education levels; 

 if the modules have the same content they are labeled with both acronyms 
“E” and “S” and the according number; 

 every module has a topic headline; 

 the module parts A and B each have a title as they can be taught separately 
and form separate units; 

 for guidance the progress of the lessons is determined by a rough schedule that is 
not binding; 

 each module part contains tasks, allocation of tasks, and teaching contents 
for teachers and students; 

 transparencies, worksheets and templates are included that assist teaching 
and improve illustration; and 

 each module part is assigned to a suitable department. 

 

 
Module „No.“ – „Topic“ 

Part Title 
Duration 

[min] 
Contents Tools 

Subject 
area 

A ”Title” 
max. 
50 

“Topic contents” 

 ”key words” 

Transparencies, 
blackboard 

or 
worksheet 

... 

B “Title” 
max. 
50 

 

“Topic contents” 

 “key words” 

Transparencies, 
blackboard 

or 
worksheet 

... 

. 

 
Figure 4-1: Schematic illustration of a teaching module 
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Some teaching modules, like the module “Paper production” or the additional module S1 
“Visit of a landfill or transfer station”, see 
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Table 4-3, form an exception in terms of their duration. These modules have the duration 
of a double lesson or of a whole day respectively. 

As the parts of a voluntary course the modules are outlined as double lessons over the 
period of one semester. As mentioned, Parts A and B can be separated when being im-
plemented in the curriculum. In doing so it is advisable to integrate the modules in the 
lesson plan in the numbered sequence they were created, see



Dr.-Ing. Gunnar Hädrich 

70 

 
Table 4-3. When they have been integrated in the curriculum, the modules can be spread 
out over the whole school year. 

 

4.3 Content-related and methodical conception 

 

4.3.1 Facts and insights 

 
Insights on the content-related and methodical structure were also acquired through bibli-
ographic research. For example, the German projects as well as the ACEID project of the 
Asia-Pacific region contain detailed topic suggestions for environmental education. These 
data overlap in part. Very comprehensive suggestions are given in the ACEID project. 
These also include subject-specific topics from the field of waste [FIEN et al., 1994]. The 
following Table 4-2 summarizes those suggestions from the variety of proposals that are 
relevant for environmental education at ACT. 

 
Table 4-2: Suggested topics for environmental education from ACEID project [FIEN et al., 1994] 

 
Subject or 

subject area 
Possible topics 

Thai 

 Discussing, writing and publishing articles on the current situation at the school in 
the school's newspaper 

 Reading stories, novellas and similar works from Thailand and the whole world with 
topics like recycling measures etc. 

Mathematics 

 Calculating the waste amounts accruing at the school; representation in diagrams, 
quantity distribution and calculation of volume and weight 

 Estimation and calculation of statistical probabilities with regard to waste data  

 Cost-benefit analysis of disposable and reusable tableware 

 Interpreting of statistics of trends and developments relevant to the environment 

English 
 Speaking and writing practice about topics relevant to the environment 

 Learning vocabulary from the field of waste, recycling etc. 

Social Studies 

 Discussing the history of waste in Thailand, where does waste originate, where are 
the different materials produced 

 Studies on the market type at the school regarding environmentally conscious 
consumption, recycling etc. 

 handling of wastes in various countries 

Physical 
Education and 

Health 

 Study of school snacks (packaging, food additives, pesticides, organic products, 
nutritional value) and planning/introduction of suitable measures to improve the 
snacks 

 Addressing a local environmental problem that might have impacts on human 
health, e.g. hazardous hospital wastes etc. 

Arts 

 Creating drawings, collages with waste materials from the school etc for sensitizing 
the students with regard to waste; displaying at the school  

 Performances on the topics of waste production and recycling to increase aware-
ness 
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Subject or 
subject area 

Possible topics 

Science 

 Study of supply structures and ecosystems, the influence of chemical fertilizers, 
pesticides and waste products 

 Energy assessments of renewable and non-renewable resources and their impacts 
on the environment 

 Addressing composting cycle and stages 

 Waste situation at a landfill 

 Inviting guests from society and discussing environment-related problems 

Religion 
 Analysis of the perspective of various global religions regarding the environment 

 Studying the impact that moral and ethnic consequences and political, social and 
economic decisions have on the environment 

 

Insights could also be gained from researching the subjects at ACT that included relevant 
topics on environmental education. For example, the functioning of ecosystems is covered 
in the subject area of Science. The topic of composting of organic wastes could be inte-
grated in the lessons at this point. Furthermore, the pollution of individual habitats is dis-
cussed. Here, the problems arising with the landfilling of wastes can be addressed. In the 
subject area of Social Studies the students are concerned with the analysis, the sustaina-
ble treatment and the protection of natural resources. The topic of “Resource-product-
waste” could be addressed as part of this subject area. The evaluations of the first teach-
ing units and the results of the questionnaires at the school environment day can also give 
insights. For example, the students request more comprehensive lessons on the topic of 
recycling. On the other hand, due to the poor results at Station 2 there is a need for 
knowledge on the topic of composting. 

Regarding the waste awareness of commercial waste similar to municipal waste and 
residual waste it becomes evident that the contents of the teaching modules have to 
address the various waste fractions. A need for knowledge is also perceived in reutiliza-
tion possibilities and consequently in the way of separating wastes. 

Beside the content-related facts, experiences with the methodical implementation of envi-
ronmental education were collected, i.e. information on how the students can be taught. 
According to the author's own experience, the principle of multiplicators is presently not 
yet recommendable. At present, the students are not able to pass on the acquired 
knowledge to other students. The reasons for that might be found in the cultural and social 
conditions at Thai schools. The current school projects provide suggestions on interdisci-
plinary and action-oriented lessons, see chapter 5. Out of these the following activities are 
applicable to Assumption College Thonburi: 

 tour around the school grounds and documentation of waste types, places of 
origin, and collection, 

 manual production of recycled paper (papermaking), 

 setting up a compost heap, observing the composting progress, and testing 
the compostability of accruing waste materials, 

 organization of a low-waste breakfast, and 

 conducting waste separation practices in the classroom. 
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The first field test of environmental education also provided insights. Accordingly, the 
following issues should be taken into consideration when developing the teaching con-
tents, especially when using the English language:  

 presentation of important and essential information, like texts and tasks, in 
written form, 

 use of simple vocabulary and contents with wording that is easy to under-
stand,  

 placing important information at the beginning of the teaching unit due to 
reasons of concentration, 

 defining the scope of tasks exactly and in written form, and 

 use of pictures and graphs for illustration and better understanding. 
 

4.3.2 Content development of the modules 

 

The key aspects of the teaching modules are based on the goal of the environmental 
school project to make the improved or rather new waste separation system understanda-
ble to the students. Thus, these key aspects look like the following: 

1. Presenting the waste production and disposal at ACT 
2. Imparting background knowledge on the term of waste and the impacts on the 

environment 
3. Analysis and presentation of the current waste collection system at ACT 
4. Imparting background knowledge on the topic of waste avoidance 
5. Imparting background knowledge on the reuse and reutilization (recycling) of 

wastes in general and of exemplary materials 

Based on these key aspects individual topics for the teaching modules and the additional 
modules for elementary school and lower secondary level were formulated. 
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Table 4-3 and Table 4-4 summarize these topics and the suitable subject areas. 
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Table 4-3: Topic overview of teaching modules for the elementary school at ACT 

 

Elementary school 

Module No. Topic title Suitable subject area 

E1 Wastes at ACT Thai 

E2 Wastes, their composition and disposal Thai, History, English 

E3 Waste memory game  Thai 

E4 Waste avoidance Thai, Scout 

E5 Crafting lesson – Art made of waste materials  Scout (Arts) 

E6 Fundamentals of composting  Science, Scout  

E7 Paper and recycled paper Thai, Science  

E8 Production of recycled paper  Science, Scout  

E9 The new collection system  Thai 

E10 Low-waste breakfast Thai 

A. E1 
Crafting lesson– Musical instruments made of waste 
materials  

Scout (Music) 

 
Table 4-4: Topic overview of teaching modules for the lower secondary level at ACT 

 

Lower secondary level 

Module No. Topic title Suitable subject area 

S1 Wastes at ACT Social  studies  

S2 What is waste and what do waste materials consist of? Social  studies, History, English 

S3 
Waste composition and disposal and the current collection 
system 

Mathematics, Social  studies 

S4 Waste avoidance Scout, Social  studies 

S5 Composting Science, Scout 

S6 Paper and recycled paper Science 

S7 Production of recycled paper Science, Scout 

S8 Recycling of plastics Science  

S9 
Does waste has a value and what is the purpose of the 
separate collection of wastes? 

Mathematics, Social  studies 

S10 Students newspaper article Thai 

Z. S1 Visit of a transfer station or landfill Social studies  

Z. S2 Art made of waste materials Scout (Arts) 
 
The content-related and methodical development of the individual teaching modules is 
based on the gained insights. For example, during action-oriented lessons the students 
are expected to form their own opinion on the waste production at ACT through several 
tours around the school grounds. The students are given tasks and background infor-
mation which support this process. In elementary school the students are to engage in the 
topic of waste through playing games, e.g. by playing the waste memory game, see chap-
ter 5, section 5.1. 
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 As waste avoidance is the first step towards the 
decrease of the waste amount this topic is also a 
part of environmental education. Students are 
taught background knowledge on this topic in 
common or interdisciplinary lessons, especially 
on the generation of wastes. Possibilities of 
avoiding waste generation are named. The use 
of reusable tableware in the school canteen is 
presented as an example, see  

 

Figure 4-2. During a practical lesson, the class 
breakfast, students are supposed to recognize 
themselves how much waste is generated. Sub-
sequently, ways of producing less waste are 
sought. So the students deal with the subject of 
waste avoidance in a realistic way. 
 

 
 
Figure 4-2: Reusable tableware in ACT 

school canteen 

 
Unavoidable wastes can in part be reused or reutilized (recycled). The principle of recy-
cling is explained to the students through simple and well-known cycles, namely compost-
ing and the recycling of paper. Due to the evaluation results of the first teaching units 
more information on the subject of the recycling of wastes and further practical lessons to 
enliven the teaching and to improve demonstration were integrated. For realistic represen-
tation, calculations are performed in the secondary level that are supposed to plainly show 
the recyclable waste amount to the students. These lessons offer the opportunity to inte-
grate the topic of waste in the subject Mathematics, as proposed by other school projects, 
see Table 4-2. The topic of recycling should make the students become aware of the fact 
that wastes have a value. These are on the one hand the ideological (non-financial) value 
and on the other hand the financial one. The students should become aware of both val-
ues through background knowledge and tasks in class. The crafting and art lessons also 
serve this purpose and the further sensitizing for the topic of waste. Thus it becomes 
possible to integrate a part of environmental education in the subject area of Arts. 

In the case of some modules, the tasks are not completely predefined in terms of content 
but are rather paraphrased. The resulting vacancies are to be filled by the teachers of 
ACT with current country-specific contents. 
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5 The pilot concept of environmental education 

5.1 Elementary school modules 

 
In this section the modules of environmental education at the elementary school that were 
developed from the structural and content-related insights are explained further. The goals 
and contents of the individual modules are explained. The fully developed documents as 
they are given to the teachers as teaching materials in the form of handouts are filed in 
Appendix D. These contain formulated tasks and contents on environmental lessons. 

Module E1 – Wastes at ACT 

Part Title 
Dura-
tion 

[min] 
Contents Tools 

Subject 
area 

A Wastes at 
ACT  

15 Introduction of the environmental school project 

 management, cooperation, and goals 
 

Transpar-
encies 

Thai 
 

 
20 Wastes in classroom and surroundings  

 tour and collection of data on waste types   
Worksheet 

 
15 Data evaluation 

 Evaluation of results on blackboard 
 

Black-
board 

B Wastes at 
ACT 

30 Tour around school grounds  

 tour and collection of data on waste types 
Worksheet Thai 

 20 Data evaluation  

 Evaluation of results on blackboard 
 

Black-
board 

 
Module E1 introduces the students to the environmental school project and is intended to 
teach the students about the waste fractions that are existent at the school. During a tour 
around the school the students are expected to consciously take note of the wastes. In 
Part A this tour is limited to the classroom and the areas in front of it. In Part B the stu-
dents go on a tour around the whole school grounds. The task is to look into the individual 
waste containers and record location and waste fraction (plastic cups, paper etc.) on a 
worksheet handed out by the teacher. At the end of the lesson these data are jointly col-
lected on the blackboard, evaluated and discussed. 

In case of double periods the tours can be combined and the data can be evaluated at the 
end of module part B. 
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Module E2 – Wastes, their composition and disposal 

Part Title 
Dura-
tion 

[min] 
Contents Tools 

Subject 
area 

A What is 
waste? 

35 Historical development of wastes 

 teacher presents interesting facts of the histo-
ry of wastes – country-specific 

 optionally using English vocabulary 

 
Worksheet 

E2 

Thai, 
History, 
English 

 
15 Definitions of waste Transpar-

ency 

A Composition 
and disposal 
path of waste  

25 Composition of the waste at the school 

 presentation of own illustration 
 

Transpar-
ency 

Thai 

 25 Disposal path of waste 

 explaining to students what happens to the 
waste → disposal paths 

 
Transpar-

ency 

 

 
Part A of module G2 imparts historical information on waste to the elementary school 
students. The teacher is expected to also use his/her own data and independently gath-
ered knowledge. The students should understand that waste was produced by humans at 
all times. However, due to the human consumption behavior of recent decades the waste 
production has increased enormously. But humans are capable of stopping this process 
[DOHMANN et al., 1999]. 

The students are presented with definitions of waste from different perspectives and it is 
explained to them what waste represents in the present time. The following knowledge is 
imparted here: 

 Waste is noticed when it becomes a problem and negatively influences daily 
life; then waste is matter in the wrong place [BIDLINGMAIER] 

 From the subjective perspective of the waste producer, a product becomes 
waste when there is no possible use for it anymore and the product is de-
clared to be worthless [BIDLINGMAIER et al.] 

In order to address the problem with the foreign language English this module can be 
taught with English vocabulary on the topic of waste. For this purpose the students are 
given teaching materials with English-Thai vocabulary by the teacher. These can be used 
in class.  

In Part B the students are to learn about waste amounts, their composition and disposal at 
ACT. The teacher explains this to the students with the help of graphic representations. 
These show the amounts of individual waste fractions, the total amount of waste and the 
distribution in percentages. Subsequently, the teacher explains the disposal path of waste 
at ACT. Again a graphic representation of this is available to the teacher. The data used in 
this module part are taken from the waste management concept [Klauß-Vorreiter, 2003]. 
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Module E3 – Waste memory game 

Part Title 
Dura-
tion 

[min] 
Contents Tools 

Subject 
area 

A / B Waste 
memory 
game 

2x50 Preparation by the teacher 
Pictures of all types of waste and containers 

 Cutting out symbols and explaining 

 
Work-
sheets 

Thai 

 
With the help of the waste memory game [PUSCH, 2000] the elementary school students 
should occupy themselves with the individual waste materials through playing games. 
Using the game the teacher can explain the waste separation system and demonstrate 
again the disposal path emblematically to the students. The teachers can practice with the 
students which type of waste belongs into which container. As preparation small cards are 
made on which the types of waste and containers are shown. These templates subse-
quently allow different variations of the game to be played. 

Module E4 – Waste avoidance 

Part Title 
Dura-
tion 

[min] 
Contents Tools 

Subject 
area 

A Class break-
fast 

50 Organization of a class breakfast 

 Analysis of accruing wastes 
Worksheet Thai,  

Scout 

B Waste avoid-
ance 

50 Avoidance of wastes 

 Explaining about manufacturing costs and life 
cycles of products   

 avoidance as first step towards “disposal” 

 
Transpar-

ency 

Thai 

 
The teaching materials of German projects mention a class breakfast as didactic learning 
method [DOHMANN et al., 1999]. The students of ACT elementary school already have the 
class breakfast in class, see Figure 5-1. 

Module E4 suggests the class breakfast as part of the environmental education. Thus, the 
students are able to see how much waste is generated and of what materials it is com-
posed. Additionally, after the breakfast students can voice opinions about how this waste 
could have been avoided and how it should be separated [DOHMANN et al., 1999]. Thus, a 
reference to daily life is established. 
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Figure 5-1: Elementary school students during class breakfast at ACT 

 
In Part B, stories are used to make the students aware of the fact that there is always an 
energy input behind every product that is not always visible. This already burdens the 
environment, e.g. due to the extraction of raw materials, and also leads to waste genera-
tion. The life cycle of products, their recycling and disposal are to be addressed. Further-
more, the term “avoidance” is discussed. Waste avoidance is the first step to reduce the 
waste amount. The students should understand that waste that is not generated does not 
have to be disposed of. Subsequently, possibilities of avoiding wastes are discussed 
together with the students. These are collected from different literature sources. For ex-
ample, possible ways of avoidance include: 

 using a returnable system [BIDLINGMAIER et al.], 

 using your own containers when shopping, like a rucksack or similar, and 

 preferably buying products with long service life [BIDLINGMAIER et al., 
PUSCH, 2000] 

Module E5 – Crafting lesson – Art made of waste materials 

Part Title 
Dura-
tion 

[min] 
Contents Tools 

Subject 
area 

A / B Crafting 
lesson – Art 
made of 
waste materi-
als 

2x50 Making crafts with waste materials 

 task (possibly by teacher) 

 teacher is to provide basic materials and tools 

 Scout 
(Arts) 

 
By crafting with waste materials this module is supposed to symbolically demonstrate to 
the students that wastes have a certain value and can be re-used. At Assumption College 
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Thonburi this type of artistic expression is already practiced as part of the Arts lessons. 
That is why it is easily possible to integrate such a crafting lesson in environmental educa-
tion. The students display their creativity and craft various things from collected waste 
materials following the teacher's instructions. The teacher and the students should collect 
re-usable waste materials in advance that are suitable for crafting. 

Module E6 – Fundamentals of Composting 

Part Title 
Dura-
tion 

[min] 
Contents Tools 

Subject 
area 

A Fundamen-
tals of com-
posting  

10 The riddle 

 Description of the earthworm 
 Science 

 

25 Composting – the most natural way of “recycling” 

 Teacher imparts composting fundamentals 

 Composting rules 

Transpar-
ency 

 

15 What is permitted on the composting heap and what 
is not? 

 Discussion and explanation 

Transpar-
ency 

B Visit of the 
composting 
plant at ACT 

30 Visit of the composting plant at ACT and game of 
questions 

 Done by the teacher 

 What is permitted on the composting heap? 

 
 

Worksheet 

Science, 
Scout  20 

 
Module E6 “Fundamentals of Composting” teaches the students about the easiest and 
most natural way of complete recycling using the example of nature. Composting is well-
known to all students, and the cycle of reutilization is explained using the model of biologi-
cal waste. A riddle is used to introduce the elementary school students to the topic. Sub-
sequently, the teacher explains the composting cycle by means of the rotting of organic 
materials in the natural environment, e.g. the foliage of trees. Afterwards the basic rules of 
home composting are discussed with the students. The students learn from the teacher 
which types of waste are suitable for composting and which types do not belong on the 
composting heap. 

Part B includes the visit of the composting plant of the school. During the tour the teacher 
again explains the composting fundamentals and lists the waste types that belong on the 
composting heap. The students are given a worksheet that lists some waste fractions. 
Based on their acquired knowledge the students are supposed to decide whether the 
waste fractions are permitted on the composting heap or not. 
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Module E7 – Paper and recycled paper 

Part Title 
Dura-
tion 

[min] 
Contents Tools 

Subject 
area 

A Basic 
knowledge on 
paper 

10 The riddle 

 Description of paper 
 Thai 

 
25 The history of paper 

 What is paper and how was it invented? 

 

 
15 The differences between types of paper 

 How do types of paper differ from each other? 

 
Worksheet 

VI 

B New and 
recycled 
paper 

30 The production of paper 

 The industrial production of paper 
 Science 

 20 Waste paper at the school 

 Listing things that can be done with waste 
paper 

Transpar-
encies 

 
Paper is the most often used raw material world-wide and also one of the most employed 
products at the school [DOHMANN, 1999]. That is why paper recycling also offers the op-
portunity to easily demonstrate reutilization to the students. Module E7 teaches the stu-
dents basic knowledge on the development and origin of the material of paper.    

In Part A the students are again introduced to the subject of paper through a riddle. As the 
lesson progresses the students deal with the history of paper and address the issues of 
where paper comes from and who invented it. Subsequently, the students should become 
aware of the fact that there are many different types of paper. For this purpose every 
students selects a random piece of paper. The teacher gives the students a worksheet 
with several questions about the piece’s characteristics. The students answer these ques-
tions based on the selected piece of paper. If the worksheet is completed the characteris-
tics of the piece of paper have been gathered. These are subsequently compared within 
the class. 

In Part B the teacher explains to the students the production of paper and tells them from 
which countries the raw material of wood is obtained. In doing so the teacher should also 
address the situation of forest stands in Thailand. Afterwards the teacher explains the 
production of recycled paper. As waste paper cannot be recycled endlessly the students 
are taught further reutilization possibilities. Here, the useable types of paper are named. 
The students should understand that it is always beneficial to collect paper separately. 
Finally, it is demonstrated to the students how much waste paper accrues at Assumption 
College Thonburi each week. 
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Module E8 – Manual production of recycled paper 

Part Title 
Dura-
tion 

[min] 
Contents Tools 

Subject 
area 

A / B Production of 
recycled 
paper 

2x50 Papermaking following instructions 

 Preparation done by responsible person 
together with students 

 Conduction together with students 

 
Worksheet 

Science, 
 Scout 

 
Modules E8 serves the solidifying of the acquired knowledge on the topic of paper and the 
enlivening of the lessons. During this action-oriented lesson the students make recycled 
paper from waste paper on their own. Thus, they become familiar with the individual steps 
of recycling paper through autonomous action. What is extremely important in this module 
is a good preparation done by the teacher or another responsible person, like the collec-
tion of the necessary materials. In doing this the responsible person can be assisted by 
the students. 

Module E9 – The new collection system 

Part Title 
Dura-
tion 

[min] 
Contents Tools 

Subject 
area 

A / B Waste 
memory 
game 

2x50 The new collection system with the aid of the waste 
memory game  

 Use of the existent “waste memory game” to 
explain the improved or rather new waste col-
lection system 

 
Waste 

memory 
game 

Thai 

 
Module E9 is intended to make the students understand the improved or rather new waste 
collection system. During the previous teaching modules the students were taught 
knowledge on the wastes existent at ACT and on the possible reutilization of these 
wastes. The reutilization possibilities are explained to the students using the examples of 
composting and paper recycling. The students are expected to learn how the wastes have 
to be collected in order to employ these reutilization possibilities. With the help of the 
waste memory game the students should assign the wastes to the corresponding new or 
re-functioned waste containers. The teacher provides explanatory assistance in that. 

Module E10 – Low-waste breakfast 

Part Title 
Dura-
tion 

[min] 
Contents Tools 

Subject 
area 

A/B  Low-waste 
Breakfast 

2x50 Organization of a low-waste breakfast with little 
waste 

 Analysis of the accruing waste 

 Comparison with first class breakfast 

Worksheet Thai 
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In module E10 the class breakfast is repeated. But this time it is the goal to have a break-
fast that produces as little waste as possible. For this purpose the teacher collects the 
basics, such as food and tableware, together with the students at the beginning of the 
lesson. That is why a double period is scheduled for this module. Based on the knowledge 
gained from module E4 attention should be paid to the fact that the basics are selected 
based on the aspect of being “low in waste”. Thus, for example no disposable tableware 
should be used. During the breakfast the accruing wastes are again to be collected. 
These are analyzed with the help of a worksheet. The results are compared to the data 
from the first class breakfast. The students are expected to notice whether waste was 
avoided or not. At the end of module E10 the students dispose of the wastes according to 
the new waste collection system. 

Additional module E1 – Crafting lesson II – Music from waste materials 

Part Title 
Dura-
tion 

[min] 
Contents Tools Subject 

area 

A / B Crafting 
lesson II – 
Music from 
waste materi-
als 

2x50 Crafting of musical instrument made of waste 
materials 

 Teachers should provide basic materials and 
tools 

Task sheet Music 

 
This additional module 1 is supposed to make the students again recognize that wastes 
have a certain value and can be used further or reutilized. This time the students display 
their creativity and craft various musical instruments made from waste materials following 
the instructions of the teacher. That is why the teacher in turn should collect reusable 
wastes or instruct the students to collect these in advance. 

 

5.2 Lower secondary level modules 

 
After the elementary school modules the following section explains more comprehensively 
the goals and contents of the individual modules for the lower secondary level.  Some of 
these modules are identical to the elementary school modules and are listed for the sake 
of completeness. Goals and contents are briefly explained again. Furthermore, there are 
modules whose contents slightly differ from those of the elementary school. These are 
explained in full. The fully formulated versions of these modules are also listed in Appen-
dix D. 
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Module S1 – Wastes at ACT 

Part Title 
Dura-
tion 

[min] 
Contents Tools 

Subject 
area 

A Wastes at 
ACT 

15 Introduction of the environmental school project 

 Management, cooperation and goals 
 

Transpar-
encies 

Social 
Studies 

 

 
20 Wastes in classroom and the surroundings 

 Tour and collection of data on waste types 

Work-
sheets 

 
15 Data evaluation 

 Evaluation of results on blackboard  

 
Black-
board 

B Wastes at 
ACT 

30 Tour around school grounds 

 Tour and collection of data on waste types 
Work-
sheets 

Social 
Studies 

  20 Data evaluation 

 Evaluation of results on blackboard 
 

Black-
board  

 
The module S1 “Wastes at ACT” for lower secondary level is identical to module E1 of 
elementary school. The goal of this module is to introduce the students to the environmen-
tal school project and raise awareness of the waste fractions that accrue at ACT. This is 
not only done through explanations by the teacher. During a tour the students conduct a 
visual analysis on their own. The results are recorded on a worksheet and evaluated. 
Contrary to module E1, module S1 is assigned to the subject area of Social Studies. 

Module S2 – What is waste and what do waste materials consist of? 

Part Title 
Dura-
tion 

[min] 
Contents Tools Subject 

area 

A What is 
waste? 

35 Historical development of wastes 

 Teacher presents interesting facts of the history 
of wastes – country-specific 

 Optionally using English vocabulary 

 
 

Worksheet 
2 

Social 
Studies, 
History, 
English 

 
15 Definitions of waste Transpar-

ency 

B What does 
waste consist 
of? 

35 Waste fractions and associated raw materials 

 plastics, metal, paper, … letting students list 
them and fill in a table 

 Information on the raw materials 

Black-
board 

Social 
Studies 

 15 Stories around the topic 

 Impulses for reflection 
- 

 
Part A of module S2 matches Part A of module E2. The students are expected to realize 
that there has been waste since the beginning of time. But the amount increases with 
advancing progress. Furthermore, definitions of waste are given in Part A. The secondary 
level students, too, can be given hand-outs with English-Thai vocabulary in this module. 
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In module S1 the students became familiar with the individual waste fractions. In Part B of 
module S2 the students should deal with the raw materials that make up the different 
waste fractions. For this purpose the teacher gives basic knowledge on deposits and the 
extraction of these raw materials to the students. Using the example of a tin can, the 
students are to recognize which raw materials are used to make a product, what energy is 
necessary in the production, and during which stages the environment is burdened. Thus, 
an overlapping area between wastes and environment is created. Part B is best realized 
as part of the subject of Geography in the subject area of Social Studies, see chapter 2 
section 2.3.3. This subject area comprehensively addresses raw materials and their use 
and resulting environmental impacts. 

Module S3 – Waste composition and disposal and the current collection system 

Part Title 
Dura-
tion 

[min] 
Contents Tools 

Subject 
area 

A Waste com-
position and 
disposal 

40 Waste composition at the school 

 Providing students with current figures to 
represent them as distribution in percentages, 
amount per capita etc. 

 Show own graph 

 
Transpar-

ency 
 
 

Transpar-
ency 

Mathemat-
ics 

  10 Disposal path of waste 

 Explain to students what happens to the 
waste → disposal paths 

 
Transpar-

ency 

 

B The current 
waste collec-
tion system at 
ACT 

30 Tour around school grounds 

 Students write down which wastes they see 
in the collection containers 

 
Worksheet 

Social 
Studies 

 20 Evaluation of the tour 

 Evaluation of the results on the blackboard 
 

Black-
board 

 
The goal of Part A of module S3 is the integration of the topic of waste in the Mathematics 
lessons. Having become familiar with the individual waste fractions the students are 
taught about the amounts accruing per week. Based on this information the students 
should calculate the mass distribution in percentages of the individual waste fractions. The 
results are to be shown in different diagrams. Finally, the teacher explains again the com-
position of waste at ACT using his/her own graphs. After the calculation the teacher ex-
plains the disposal path of these wastes to the students. For this purpose the teacher is 
provided with graphic representations as teaching aid. 

In Part B the students should analyze the current collection system through visual inspec-
tion. In doing so they should determine if the wastes at ACT are separately collected and 
how this is done. They should note on a worksheet which waste materials can be seen 
and are collected in which container (color and type). The students learn how wastes are 
disposed of in “their” reality. During the tour the teacher can again explain the disposal 
path of wastes.  
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Module S4 – Waste avoidance 

Part Title 
Dura-
tion 

[min] 
Contents Tools 

Subject 
area 

A Cooking 50 Organization of a shared meal 

 Analysis of the accruing wastes 
Worksheet Scout 

B Waste avoid-
ance 

50 Avoidance of wastes  

 Explanation of production costs and life cycles 
of products 

 Avoidance as a first step towards “disposal” 

 
Transpar-

ency 

Social 
Studies 

 
In terms of content and objective this module S4 is identical to module E4 of elementary 
school. But in the lower secondary level the students do not have a class breakfast but 
cook together as part of Scout lessons, see Figure 5-2.  
 

 
 

Figure 5-2: Students of secondary level are cooking at ACT 

 
This activity can be related to environmental education. Like the elementary school stu-
dents, the secondary level students collect the wastes accruing during cooking and sub-
sequently analyze them with the help of a worksheet. Looking at Figure 5-2 it becomes 
obvious that the students are in need of further knowledge on waste avoidance. 
This knowledge is imparted to the students in Part B of module S4. They should under-
stand that waste avoidance is the first step towards a reduction of waste amounts. Like 
the elementary school students, the secondary level students should become aware of the 
fact that waste that is not produced does not have to be disposed of.  
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Module S5 – Composting 

Part Title 
Dura-
tion 

[min] 
Contents Tools 

Subject 
area 

A Fundamen-
tals of com-
posting 

35 Compost – the most natural way of “recycling” 

 Functioning of composting 

 Processes during composting  

 Composting rules 

 
Transpar-

encies 

Science 

 

15 What is permitted on the compost heap and what is 
not? 

 Discussion and explanation 

 
Transpar-

ency 

B Visit of the 
composting 
plant at ACT 

50 Visit of the composting plant at ACT 

 Led by the teacher 

 What is permitted on the compost heap? 

 Temperature measurement 

 
 

Worksheet 

Science, 
Scout 

 
Like module E6, module S5 is concerned with the fundamentals of composting. Again, the 
goal is to demonstrate to the students the simplest and most natural way of complete 
recycling using the example of natural rotting. The secondary level students address the 
functioning of and the processes during composting more thoroughly. For example, the 
students study the temperature development. Furthermore, the basic rules of home com-
posting are addressed. To conclude Part A the teacher explains which wastes are suitable 
for composting. 

In part B the students engage realistically with this topic through the visit of the ACT com-
posting plant. The students are also given a worksheet on which they have to identify the 
materials suitable for composting. As part of the fundamentals the students are concerned 
with the temperature development. During the visit the current temperature of the compost 
heap is measured by some students. The results are evaluated in discussions with the 
teacher. It can be determined in which rotting stage the compost heap is. Thus, the stu-
dents are expected to solidify what they have learned. 
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Module S6 – Paper and recycled paper 

Part Title 
Dura-
tion 

[min] 
Contents Tools 

Subject 
area 

A Basic 
knowledge on 
paper 

10 Paper 

 Description of paper 
- Science 

 

25 The history of paper 

 What is paper and how was it invent-
ed? 

Reading 
out 

 

15 Differences between types of paper 

 How do types of paper differ from 
each other? 

- 

B New and 
recycled 
paper 

15 Paper production 

 Industrial production of paper 
Reading 

out 
Science 

 25 Comparison of the production of new and recycled 
paper 

 Comparing the raw material, water and 
energy requirements 

Transpar-
ency 

 10 Possible uses of waste paper 

 Listing of what can be done with waste paper 
Transpar-

ency 
 
The goal of module S6 is to show the students another reutilization cycle, the existent 
reutilization possibilities of paper, and the benefit for the environment. Based on these 
experiences the students should become aware of the purpose of the separate collection 
of paper. 

Part A corresponds to Part A of module E7 of the elementary school. The students learn 
about the historical background of paper and its characteristics. Part B is more compre-
hensive. Material balances of the production of new and recycled paper respectively are 
compared to each other. The students are to recognize that the energy and raw material 
requirements can be decreased in the production of recycled paper. Additionally, landfill 
space can be saved. Thus, the environment is less burdened. At the end of the teaching 
unit the school's waste paper production is illustrated in sheets of A4 to give the students 
an idea of the amount. 

Module S7 – Manual production of recycled paper 

Part Title 
Dura-
tion 

[min] 
Contents Tools 

Subject 
area 

A / B Production of 
recycled 
paper 

2x50 Papermaking following instructions 

 Preparation done by the responsible person 
together with the students 

 Conduction together with the students 

 
Worksheet 

Science, 
 Scout 

 
Module S7 corresponds to module E8 of the elementary school and also serves to solidify 
the learned subject matter and to enliven the lessons. 
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Module S8 – Recycling of plastics 

Part Title 
Dura-
tion 

[min] 
Contents Tools 

Subject 
area 

A Background 
knowledge on 
plastics 

10 Naming of reutilization possibilities of food and 
garden wastes 

 Science 

 

40 Background knowledge on plastics 

 Source material, production, charac-
teristics 

 

B Recycling of 
plastics 

25 Recycling of plastics 

 Basic and raw material recycling and incin-
eration 

 Science 

 25 Experiment  

 Flotation test (float-sink method) 

 

 
Module S8 is a concession to the results of question 5 of the “Questionnaire of the school 
environment day” that requested the integration of further information on the topic of recy-
cling in the lessons. Along with food residuals and garden waste, plastics are, according 
to weight, the third most common waste at the school. Plastics also play a huge role in 
daily life in Thailand, especially in packaging. By learning about recycling opportunities for 
plastics the students should become aware of the fact that the materials can be reutilized 
and that it is worthwhile to separately collect them. 

The module teaches the students basic knowledge about plastics. It covers the raw mate-
rials or original materials from which plastics are made, as well as the course of the pro-
duction process and the existent different types of plastics. Furthermore, the processes for 
separating different plastic wastes and the available recycling possibilities are explained. 
With the help of an experiment the students can understand on their own the separation of 
plastics based on density. 

Module S9 – Does waste has a value and what is the purpose of the separate collec-
tion of waste? 

Part Title 
Dura-
tion 

[min] 
Contents Tools 

Subject 
area 

A Waste has 
value 

10 Does waste has a value? 

 Put this question up for discussion and let the 
student gather answers. 

 Social 
Studies, 

Mathemat-
ics 

 

20 The non-financial value of wastes 

 Calculating the savings in volume 
through recycling 

Transpar-
ency 

 
20 The financial value of wastes 

 Calculating the savings through sales 

Transpar-
ency 

B Separate 
waste collec-
tion 

30 Revisiting of the analyzed collection system 

 Summary of the current collection system 
from module 3 

 Social 
Studies 
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 20 A modified collection system 

 Recycling possibilities were listed, wastes 
have a value → separate collection is better 

 Listing of suggestions and ideas 

 

Module 9 is supposed to explain again to the students why it is worthwhile to collect 
wastes separately. The students should recognize two kinds of value in the wastes: 

 the non-material (non-financial) value, i.e. environmental protection in case it 
is possible to avoid or recycle wastes, and 

 the material (financial) value, i.e. the selling of wastes. 

In Part A the students are asked to express their thoughts on the question “Does waste 
has a value?”. The insights gained from the survey on waste awareness, see chapter 2, 
section 2.3.2, and from the first environmental education measures, see chapter 3, section 
3.3.3, showed that some students know about the financial value of wastes. The results 
have to be interpreted by the teacher and directed to the non-material and material value 
of wastes. Module part A is developed in such a way that it can be integrated in Mathe-
matics lessons. The students should calculate the waste amounts and volumes that can 
be saved at a landfill if 50% of recyclable wastes at ACT could be reutilized as well. The 
volume is to be represented as a cube. Subsequently, the students are asked to visualize 
the volume by comparing the cube edge length to the height of a human. Some waste 
fractions can be sold, for example paper for 4 Baht per kilogram. The purchase prices of 
sellable wastes are collected. The students are asked to calculate the amount of money 
that accrues when all sellable waste fractions could be sold. The teacher interprets the 
results. 

In Part B of module S9 the insights gained during the previous lessons are gathered. 
Based on modules S1 and S3 the current collection system is worked out. Some modules 
taught basic knowledge on the reutilization possibilities of garden waste, paper and plas-
tics. With reference to the collection system the question is asked whether the wastes are 
collected separately. The results are explained by the teacher. Based on this level of 
knowledge the improved or rather new collection system is introduced. It is explained 
which waste fraction will be collected into which container in future. Afterwards, the waste 
collections with and without the separation of the different waste fraction are contrasted 
with each other and evaluated. In order to be able to reutilize and sell wastes these have 
to be collected separately. The goal is to make the students understand this fact. 

Module S10 – Student newspaper article 

Part Title 
Dura-
tion 

[min] 
Contents Tools 

Subject 
area 

A / B Summary of 
course 
contents   

2x50 Writing essays or an article for the monthly student 
newspaper 

 Current waste data 

 Current collection system 

 Possibly activities of the course 

 Environmental education at ACT 

 Thai 
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During module S10 the students should again summarize and solidify the gained insights. 
Furthermore, this module offers an opportunity to integrate environmental education in the 
Thai lessons. The students are asked to write a report for the student newspaper or es-
says on the topics of “Waste at Assumption College Thonburi” or “Environmental educa-
tion at ACT”. Through the student newspaper other students can be made aware of envi-
ronmental education and informed about it. 

Additional module S1 – Visit of a transfer station or a landfill 

Part Title 
Dura-
tion 
[d] 

Contents Tools 
Subject 

area 

A Visit of a 
landfill or a 
transfer 
station 

1 Visiting a nearby landfill or transfer station with the 
class 

 Teacher gives instructions and explanations 

Work-
sheets 

Social 
Studies 

 
The visit of a transfer station of a landfill would be a suitable activity to complement envi-
ronmental education in the topic of waste. Additional module S1 is supposed to give the 
students a realistic idea of the topic of waste. The accruing heaps of waste are supposed 
to give the students food for thought and to create dismay. The students will also be in a 
position to see and possibly smell up close the huge amounts of wastes among which 
their own wastes are as well. 

Additional module S2 – Art made of waste materials 

Part Title 
Dura-
tion 

[min] 
Contents Tools 

Subject 
area 

A / B Art made of 
waste 

2x50 Crafting of collages 

 Students design a collage with the topic of 
“Waste separation at ACT”, the used materials 
should consist of waste products 

Waste 
material 

Arts 

 
This additional module S2 is supposed to enliven the theoretical parts of education. The 
students are asked to create a collage on the topic of “Waste separation at ACT”. In doing 
so they are expected to critically reflect on the task and apply the insights gained from the 
previous modules. The used materials should be reusable waste fractions, selected from 
the students themselves. Subsequently, the best collages are selected and displayed at 
the school. 
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5.3 Further measures 

 
Within the scope of environmental education not only the lessons but the complete school 
area are regarded as effective places of learning, i.e. environmental education has to be 
integrated in the official and unofficial curriculum, see section Fehler! Verweisquelle 
konnte nicht gefunden werden.. However, this demand does not influence the devel-
opment of the environmental education modules but has to be realized mainly by the 
school administration and all involved people through projects that are conducted simulta-
neously with the modules, for example the environmental school project of German Trans-
fer Centre Environmental Technology KNOTEN WEIMAR that implements a separate 
waste collection. In order to realize the idea of including the school as a whole in environ-
mental education the following suggestions on the topic of waste are made in the ACEID 
project that can be transferred to ACT [FIEN et al., 1994]: 

 Reduction of paper consumption through the use of reusable information 
sheets, using paper on both sides etc. 

 Collecting and recycling of paper in every classroom and office 

 Reusing or recycling of cardboard boxes 

 Composting of organic waste 

 Use of reusable or refillable materials, like printer cartridges, pens etc. 

 Avoiding or minimizing disposable materials, like plastic tableware, paper 
towels etc. 

 Promotion of the use of recycled paper in copiers etc. 

 Use of environmentally friendly cleaning supplies 

These suggestions in terms of material management are complemented with organiza-
tional and structural suggestions that stem from the author’s own experiences. These 
include the following points: 

 Speech by the school principal, 

 Posters containing short significant messages, and 

 Mottos, see Figure 5-3. 

Due to the distinct hierarchical thinking, the implementation and adherence to new rules, 
e.g. the resourceful use of materials or an improved waste separation, can be reinforced 
through a speech by the school principal. Additionally, posters might be put up, similar to 
the project “Magic Eye” conducted in Bangkok [FRITSCHE, 2001]. These are intended to 
remind students, teachers and staff members of the adherence to new behaviors, like the 
separation of wastes. At the school the motto might be: “Everyone separates waste into 
paper, plastics etc. - what about YOU?” 

It is also feasible to expand the aphorisms that can be found at various locations at the 
school, with mottoes about environmental topics, see Figure 5-3. 
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Figure 5-3: Motto at ACT 
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6 Summary 

6.1 Conclusion 

 
In the present time environmental problems are not limited to one region. In the wake of 
globalization these problems occur globally. International trade leads to an increase in 
consumption also in the countries of the Asia-Pacific region, e.g. Thailand. Especially the 
young generation embodies the characteristic features of a consumer society. Increasing 
population figures, especially in conurbations, also entail environmental problems. In order 
to solve these problems each and everyone has to contribute. But this requires basic 
knowledge in the field of environment. That is why environmental education should be 
integrated in all areas of life, especially in school education, because today's children are 
tomorrow's adults and decision-makers. At German schools environmental education is 
realized in the form of environmental school projects. These projects are conducted direct-
ly at the schools by external experts in cooperation with the teachers. For this purpose the 
teachers are provided with teaching material on environmental education. 

The following can be said on the current situation of environmental education in Thailand: 

 Environmental education has been no inherent part of general school educa-
tion in Thailand so far. 

 But the Thai government is making an effort to orient education towards sus-
tainable development. 

 Based on the “National Education Commission”, private education is given 
more freedom of action, i.e. in future private schools will have more freedom 
in developing their curricula. This fact facilitates the integration of regionally 
limited projects on environmental education. 

In Thailand, too, there are already concepts for the implementation of environmental 
education. But in contrast to the German projects, these are mainly concerned with teach-
er training. 

Within the scope of this diploma thesis, an environmental education concept was devel-
oped for the Thai school Assumption College Thonburi. This concept is intended as a 
guideline for the teachers at ACT for the development of lessons. In terms of content the 
concept is concerned with the imparting of theoretical knowledge on the separate collec-
tion of waste in order to make reutilization possible. The concept is based on German 
projects but is adjusted to the cultural and social conditions in Thailand. It was developed 
based on a bibliographic research of existing environmental education projects, the in-
sights gained during the author’s stay at ACT, and first environmental education measures 
conducted at ACT. 
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The following conclusions can be drawn based on the analysis of current projects on 
environmental education in Germany and the Asia-Pacific region: 

 Environmental education should affect the whole school area, i.e. the school 
as a whole should become an effective place for learning. 

 Environmental education should not be a separate school subject but should 
be integrated in the existing subject areas of a school’s curriculum with the 
duration of a school subject. 

 Environmental education should be integrated mainly in elementary schools 
and lower secondary levels as younger students can be motivated more easi-
ly for new things. 

 Environmental education should be a combination of specialized, interdisci-
plinary and action-oriented lessons. 

The insights gained in terms of waste collection during a stay at ACT were: 

 The persons involved in the daily school routine are aware of the fact that 
certain waste fractions can be reutilized. 

 Paper is partially collected and sold at the school. 

 However, through the current waste collection system the wastes are sepa-
rated according to their condition into dry/wet, making a reutilization of the 
waste fractions impossible. 

Based on the experience from the first conducted environmental education measures, the 
following conclusions can be drawn for the development of teaching units of environmen-
tal education: 

 Students show an interest in the practical teaching units and in the topic of 
recycling. 

 Students should be actively involved in the lessons to improve their participa-
tion. 

 Problems arose from conducting the lessons in the English language. 

 Overhead transparencies improve understanding but should be structured 
very clearly. 

On the basis of these collected insights ten teaching modules and some additional mod-
ules were developed for both elementary school and lower secondary level. These teach-
ing modules are intended directly for educating the students. The modules serve as mate-
rials for the preparation and conduction of the lessons by the teachers. 

 

6.2 Outlook 

In case of extending the teaching modules they could be expanded to the upper second-
ary level. Furthermore, the attempt should be made to form environmental groups among 
the students that assume responsibility for certain tasks at the school. Examples of this in 
the upper secondary level would be the continuous analysis of the waste together with the 
service department with the help of provided check lists, or the analysis of the progress of 
composting at ACT.  
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Further educational measures could include a competition held at the school. Similar to 
German projects this would be about which team separates waste best. The waste con-
tainers are mainly situated on the school grounds and the individual grades are taught in 
different building. That is why the assignment to a team could be done according to 
grades or school buildings. Extending the environmental school project to other schools of 
the St. Gabriel Foundation, competitions between the schools would be feasible. 

Also inspired by the mentioned German projects, the students could be given financial 
incentives. Due to the new separate collection the school is able to sell a part of the reus-
able wastes. The students might use a share of the revenues, e.g. for trips or festivals. 
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Appendix A Lesson topics in environmental education from 
ACEID project 

 

Subject-specific lesson topics in environmental education 
 

 
SUBJECT AREA 

 

SPECIFIC WORTHWHILE ACTIVITIES 

 
Agricultural 

Studies 
 

 helping farmers plant trees to prevent soil erosion  

 joining or forming a Landcare group  

 creating and maintaining a school farm, choosing species appropriate to local con-
ditions  

 researching the issues involved in farming native animals  

 examining the relevance of wildlife corridors to sustainable agricultural manage-
ment  

 discussing the relationships between consumers and primary producers  

 
The Arts 

 

 drawing and painting to sensitise students to their environment  

 resolving environmental conflicts and raising awareness of the controversial nature 
of many environmental issues through visual and performance arts  

 building self-esteem, confidence and creativity as a means of empowering students 
to value their contributions to the environment/community  

 developing sensory skills and powers of observation  

 composing, interpreting and performing music on environmental themes  

 appreciating the environment within outdoor activity programmes  

 
Commerce 

 

 investigating 'green' consumerism  

 examining the Resource Security Bill and its implications for the ecologically sus-
tainable development process  

 investigating the 'greening' of business and industry  

 comparing costs of food/tuckshop packaging, eg paper vs plastic  

 investigating wants vs needs (individual, family, school community, larger society)  

 investigating a local business to compare 'use' and 'waste' levels, then devising a 
management plan to reduce these levels, ie resource management  

 assessing operations of a local industry regarding 'costs' of pollution  

 
First Language 

Studies 
 

 using drama, role-play and problem-solving debates to express attitudes and per-
spectives on environmental issues  

 researching, writing and publishing articles for papers, children's magazines, pam-
phlets, newsletters, journals, diaries  

 discussing and debating social and environmental issues to develop language skills 

 enjoying stories, novels, plays and poems from around the world on environmental 
themes  

 using media studies programmes to investigate environmental films  

Second Lan-
guage Studies 

 using material on environmental issues for practice and development of language 
skills  

 establishing environmental pen-pals  

 researching, talking and writing in another language about an environmental issue  

 conducting simple structured conservations around photographs depicting pleasing 
natural and built environments  

 studying a local environmental issue as part of a language exchange programme  

 investigating the variety of ways in which different cultures respond to and value 
the environment  
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SUBJECT AREA 

 

SPECIFIC WORTHWHILE ACTIVITIES 

Health and 
Physical Educa-

tion 

 implementing a waste minimisation program in the school and investigating the im-
plications of this for human and environmental health  

 investigating the school tuck-shop (e.g. packaging, food additives, pesticides on 
food, organic products, nutritional value) and planning/implementing appropriate 
actions to enhance the tuck-shop  

 examining ozone layer and greenhouse issues and relating/connecting the relevant 
associated human health and natural environment issues  

 addressing a local environmental issue which may have consequences for human 
health, eg hazardous wastes, hospital waste management/incineration  

 investigating the chemicals in the local water supply. Are the levels safe? Is there a 
level at which human health may be affected?  

Home Economics 

 Investigating micro-climate, home design, landscape planning and development of 
personal environments  

 investigating the relationship between the health of the individual and the health of 
the environment  

 investigating chemical food additives and hazardous chemicals in the home  

 investigating the origin and production techniques of food, e.g. organic produce; lo-
cal vs imported products - cost, quality, consequences of third world cash crop pro-
duction  

 examining the uses and environmental implications of synthetic and natural fibres  

 investigating excess packaging, recycling, energy conservation and waste disposal  

Mathematics 

 understanding, estimating and calculating probabilities using contemporary envi-
ronmental data  

 calculating distances, lengths and angles using the natural and social environments 

 collecting and representing data on water use for water conservation purposes  

 developing basic mathematical skills through case study work on the local envi-
ronment  

 developing species-area curves  

 conducting water quality testing  

 auditing energy use rating appliances, reading matters, calculating cost and sav-
ings  

 calculating size of rainwater tank for school/home  

 examining costs/benefits of energy efficient practices  

 interpreting statistics on environmental trends and developments  

Manual 
Arts/Technology 

 developing guidelines for the manual arts/technology department, eg disposal of 
toxic substances, buying/using offsets/recycled products, not buying rainforest tim-
ber, waste minimisation techniques  

 investigating sources of timber, their uses and implications for environmental con-
servation/preservation  

 examining the pros and cons of renewable vs synthetic materials and resources  

 constructing products from reusable and recyclable resources  

 investigating concepts such as conservation, waste minimisation, environmental 
design, environmentally friendly technologies, renewable and non-renewable re-
sources  

Religious Educa-
tion 

 considering personal responsibility to all living things  

 exploring the environmental messages/ethics in the aboriginal dreamtime  

 investigating the perspectives of different world religions on the environment and 
particular environmental issues  

 exploring the moral and ethical implications of political, social and economic deci-
sions affecting the environment  

 exploring 'green' spirituality  
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SUBJECT AREA 

 

SPECIFIC WORTHWHILE ACTIVITIES 

Science 

 investigating chemical changes to the earth's atmosphere caused by human and 
industrial activity  

 water quality monitoring and studying the effects of oxygen levels on life forms  

 doing seed collecting, planting and propagating  

 investigating the physics of energy production from renewable and non-renewable 
resources and their environmental impact  

 studying food webs and ecosystems and the impact of inorganic fertilisers, pesti-
cides and waste products  

 investigating the science of global warming  

 inviting community resource people to talk about environmental/science issues  

Social Studies 

 investigating the variety of ways in which different societies respond to and value 
the environment  

 using role play/simulation to identify the different interests in a development issue; 
critically appreciating the role of values in conflicts about environmen-
tal/development issues  

 conducting a local area study to examine the relationships between built and natu-
ral environments; investigating people's recollections of past land use by using oral 
history skills  

 implementing a marketing scheme in the school for green consumerism, recycling 
etc.  

 acquiring critical appreciation of the concepts of sustainable development, stew-
ardship and conservation  

 investigating the harnessing of energy through the ages and its social, economic 
and environmental effects  

 examining the rights and obligations of individuals, social and business organisa-
tions, and governments in their environmental interrelationships  
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Appendix B Questionnaires 
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Questionnaire on waste awareness in Thai 
 

 



Dr.-Ing. Gunnar Hädrich 

102 

Questionnaire on waste awareness for elementary school 
students 
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Questionnaire on environmental lessons 
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Questionnaire of school environment day 
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0 
 

 

Appendix C Modules of environmental education at ACT 
for elementary school and lower secondary 
level 

 

Module E1 / S1 – Part A: Wastes at ACT 

 

Suitable for subject area:  Elementary school:  Thai 

     Lower secondary level: Social Studies 

 

Topic overview – Part A Duration [min] 

1.1: Introduction of environmental school project 15 

1.2: Wastes in classroom and surrounding areas 20 

1.3: Data evaluation 15 

 

1.1 Introduction of environmental school project    15 min 

 

Contributors Tasks/ Contents/ Activities Tools 

Teacher Task: Introduction of “Assumption College Thonburi environmental 

school project”“  

 

Text:  The Assumption College Thonburi Environmental School Project 

 consulting:      KNOTEN WEIMAR GmbH, 
Prof. Dr. Kanoksak of Kasetsart University / 
Thailand, 

 in cooperation with: Assumption College Thonburi;  
  and hopefully all students, teachers 

and staff members 

The general goals of the project are: 

 a) environmental education of the young generation – the stu-
dents 

 b) waste avoidance through separate collection of reusable 
wastes, recycling and the reutilization of organic wastes di-

 

 

Transparencies  

1-1 

 

 

 

 

 

 

Transparencies 

1-2 
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rectly at the school 

Teacher Task: Own (current) supplements to the project  
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1.2 Wastes in classroom and surrounding areas    20 min 

 

Contributors  Tasks /Contents/ Activities Tools 

Teacher Activity: Take a tour around the classroom and the school areas in front of the 

classrooms and analyze the waste fractions together with the stu-
dents. 

 

Task: Students are asked to look into the waste containers in the classroom 

and the school areas in front of the classrooms and record in the ta-
ble on Worksheet I, see worksheets, the waste fractions they recog-
nized (plastic cups, paper etc.)  

 Show example of Worksheet I;  
 

 

 

 

  

Location Waste fraction  

Example: classroom Paper 

  

 

 Subsequently hand out Worksheet I and  

 Start tour  
 

 

Worksheet 
I 

Students Task: Fill in Worksheet I during the tour  
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1.3 Data evaluation       15 min 

 

Contributors Tasks/ contents/ activities Tools 

Teacher Task: After the tour summarize the data collected by the students on the 

blackboard and evaluate them. 

 

Contents: Create the following empty table on blackboard. 

 

Location 

 

Waste fraction 

Classroom 
School 
grounds 

Example: Paper X  

   

   

 

 Ask the students one after another to fill in the results of the tour in 
the table on the blackboard:  

 Ask students to fill in the waste fraction in column one; in doing so 
the following waste fractions should be noticed:  

drink cartons, metal, glass, paper and cardboard, plastics, 
garden waste, food waste, “hazardous waste” such as bat-
teries 

 Ask the students to mark the respective cell in columns two and 
three 

 If not all waste fractions are noticed by students, these have to be 
added  

 

 

 

 

Blackboard 

Students  Task: Fill in the data in the table created on blackboard. 

 

 

Teacher Task: Summary of results:  

 Which waste fractions accrue in the classroom? 

 Which waste fractions accrue on the school grounds? 
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Module E1 / S1 – Part B: Wastes at ACT 

 

Suitable for subject area:  Elementary school:  Thai 

     Lower secondary level: Social Studies 

 

Topic overview – Part B Duration [min] 

1.4: Tour around the school grounds 30 

1.5: Data evaluation 20 

 

1.4 Tour around the school grounds      30 min 

 

Contributors Tasks/ Contents/ Activities Tools 

Teacher Activity: Take a tour around the school grounds of ACT and analyze the 

waste fractions together with the students. 

 

Task: Students are asked to look into the waste containers on the school 

grounds and at predefined locations and record in the table on Work-
sheet I, see worksheets, the waste fractions they discovered or that 
can be seen in the containers (plastic cups, paper etc.) 

Contents: Show an example of Worksheet I. 

 

Location Waste fraction 

  

  

  

 

 Subsequently hand out Worksheet I 

 Suggested route of tour:  
Canteen – Sports field – (possibly school garden) – Pool canteen – 
First aid room 

 Start tour 
 

 

 

 

 

 

 

 

 

 

Worksheet 
I 

Students Task: Fill in Worksheet I during tour.  
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1.5 Data evaluation       20 min 

 

Contributors Tasks/ Contents/ Activities Tools 

Teacher Task: After the tour summarize and analyze the data collected by the 

students on the blackboard. 

 

Contents: Create the following empty table on the blackboard; number of 

columns corresponds to number of locations. 

 

Location 

 

Waste fraction 

Canteen 
Sports 

field 
School 
garden  

Pool 
canteen 

First aid 
room 

Example: cups X   X  

      

 

 Ask students one after another to fill in the results of the tour in the 
table on the blackboard:  

 Ask students to fill in the waste fraction in column one; in doing so 
the following waste fractions should be noticed by the students:  

drink cartons, metal,  glass, paper and cardboard, garden 
waste, food waste, “hazardous waste” such as batteries 

 Ask the students to mark the respective cells in the other columns 

 If not all waste fractions are noticed by the students, these are to 
add 

 

 

 

 

Blackboard 

Students  Task: Fill in the data in the table created on the blackboard. 

 

 

Teacher Task: Summarize the results:  

 Which waste fractions accrue in the canteen etc.? 
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Module E2 – Part A: What is waste? 

 

Suitable for subject area:  Thai, History, English 

 

Topic overview – Part A Duration [min] 

2.1: Historical development of wastes  35 

2.2: Definitions of waste 15 

 

2.1 Historical development of wastes      35 min 

 

Contributors Tasks/ Contents/ Activities Tools 

Teacher Task: Based on own data teach the students background information on 

the historical development of wastes in Thailand. 

The information can be collected from: 

 own literature 

 the ACT library  

 the internet, e.g. the website of DEQP: http://www.deqp.go.th/ 
 

Contents: The following questions are to be discussed: 

Since when do wastes exist, where do wastes come from, what hap-
pened to them in earlier times etc.? 

 Use of stories, texts, … 
 When working on this task the students can be taught English and 

foreign terms on the topics of waste and recycling. 

 Discuss with the students parts of the table with English-Thai vo-
cabulary on Worksheet II, see worksheets, and use them in class. 

 

 

Worksheet 
II 
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2.2 Definitions of waste       15 min 

 

Contributors Tasks/ Contents/ Activities Tools 

Teacher Task: Question to the students: “What is the students' understanding of 

the term 'waste'?”  

Write the answers on the blackboard. 

 

  “What is waste?” 

Answer 1: 

Answer 2: 

 

. 

 

Students Task: Answer the question 
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Contributors Tasks/ Contents/ Activities Tools 

Teacher Task: Explain the term “waste” to the students using definitions. 

 

Contents: Definition 1: Perception of waste [BIDLINGMAIER] 

 

Text: An obvious characteristic of waste is that we only perceive it if it 

becomes a problem. This is the case when the amount has increased 
so much that the daily routine is disturbed, for example: 

 if BMA (Bangkok Metropolitan Administration) is on strike, 

 if sanitary risks occur because illegal waste dumping grounds 
become a breeding ground for epidemics caused by bacteria 
(see plague in India 1994),  

 if toxic wastes contaminate the ground water and thus the drink-
ing water, making it unusable for human consumption.  

 

 So waste obviously becomes a problem if it occurs in the wrong place 
or location. If faeces in the toilet, toxic waste in the treatment plant, 
the waste that is collected and delivered to an incineration plant do not 
pose problems of sanitation and capacity, we do not talk about them; 
the waste does not attract attention. 

 Waste is matter in the wrong place. 

 

 Definition 2: Subjective point of view [BIDLINGMAIER et al.] 

 

 Based on the approach of a subjective or social value criterion a 
product does not become waste due to the possibility of disposal.   

 Only the subjective judgment of the owner turns the product into 
waste if he/she declares it useless or worthless.  

 

 

 

Transparency 

2-1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Transparency 

2-2 
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Module E2 – Part B: Composition and disposal path of waste 

 

Suitable for subject area: Thai 

 

Topic overview – Part B Duration [min] 

2.3: Composition of the waste at the school 25 

2.4: Disposal path of the waste 25 

 

2.3 Composition of the waste at the school    25 min 

 

Contributors Tasks/Contents/ Activities Tools  

Teacher Task: Assuming that the students know most of the waste fractions 

from Module E1, present and explain the average weekly accru-
ing waste amounts at ACT in kilograms [kg]. 

 

Contents: Show and explain the waste data using transparencies 3 and 4. 

 

 

Transparencies 
3, 4 

 

 

 

2.4 Disposal path of the waste      25 min 

 

Contributors Tasks/Contents/ Activities Tools 

Teacher Task: Explain the disposal path of the wastes inside and outside the 

school to the students. 

 

Contents: Waste path 

1. Students, teachers, staff members dump the waste in the con-
tainers.

2.  Staff members collect the waste using a lorry.
3.  Staff members deliver the waste to the collection point next 

to the service department.
4.  The municipal waste collection picks up the waste and deliv-

ers it to the transfer station.
5.  Afterwards the major part of the waste is brought to a landfill. 

 

 

 

Transparency 
5 
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Module E3 – Parts A/B: Waste memory game 

 

Suitable for subject area: Thai 

 

Topic overview – Part A/B Duration [min] 

 Waste memory game 2 x 50 

 

Waste memory game       2 x 50 min 

 

Contributors Tasks/ Contents/ activities Tools 

Teacher Task: Play the waste memory game with the students on Worksheet III, see 

worksheets, [PUSCH, 2000] 

 

Contents: Make some preparations. 

 The teacher should collect some of the waste fractions depicted on the 
worksheet and bring them to class as demonstration materials. 

 The teacher can add further pictures or graphics. 

 Alternatively, the students can draw further pictures. 

 The teacher should make several copies of Worksheet III, and the stu-
dents cut out the individual pictures to work with them. 

 The teacher explains the meaning of the individual pictures to the stu-
dents. 

 

Afterwards, different game variants can be played 

1. The students match the waste fractions with the respective collection 
containers, e.g. BII3 → A2 or Bi4 → A5. 

2. The students sort the waste fractions according to the material, e.g. 
BII3 and BI2 or BI1 and BII4. 

3. The students can also reconstruct the disposal path by using the pic-
tures, e.g. C1 → C2 → etc. 
 

Further ideas should be contributed by the teachers 
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Contributors Tasks/ Contents/ activities Tools 

 

 

A BI BII C 

Collection 
containers 

Waste fractions Disposal paths 

1 

   
 

2 

   
 

3 

    

4 

 

 
  

5 

 

 
 

 

6 

  

 

 

7     
 

Worksheet 
III 
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Module E4 / S4 – Part A: Class breakfast 

 

Suitable for subject area:  Elementary school:  Thai, Scout 

     Lower secondary level: Scout 

 

Topic overview – Part A Duration [min] 

4.1 Organization of a class breakfast 50 

 

4.1 Organization of a class breakfast     50 min 

 

Contributors Tasks/ Contents/ Activities Tools 

Teacher Activity: Have a joint breakfast with the students. 

 

Task: Teacher and students organize a joint breakfast as is already prac-

ticed in the grade levels. 

 

Contents: Breakfast and material collection 

 The waste materials accruing during breakfast are collected aside 
on an additional table; the students are supposed to notice already 
now the amount of packaging. 

 After the breakfast the accrued packaging is jointly analyzed (e.g. 
according to waste fraction and amount). 

 The collected data is to be filled in the following table on Worksheet 
IV, see worksheets, by preassigned students. 

 

Separation 

Packaging 
Paper Plastics ... ... ... 

Example: Toast  X    

      

      

Total  1    

 

 Subsequently the students should discuss with the teacher how 
some wastes could have been avoided. 

 The ideas of the students should be recorded by the teacher. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Worksheet 
IV 
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Students Task: Organization of the breakfast together with the teacher. 

 Have the class breakfast, 

 Analyze and sort the accruing waste,  

 Record the data in the table on Worksheet IV. 
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Module E4 / S4 – Part B: Avoidance of Wastes 

 

Suitable for subject area:  Elementary school:  Thai 

     Lower Secondary level: Social Studies 

 

Topic overview – Part Duration [min] 

4.2: Avoidance of wastes 50 

 

4.2 Avoidance of wastes       50 min 

 

Contributors Tasks/ Contents/ Activities Tools 
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Contributors Tasks/ Contents/ Activities Tools 

Teacher Task: With the help of the illustration explain to the student that waste 

already accrues during the production process of goods [PUSCH, 
2000 - modified]. 

 

Contents: 

 

 

 Every product has a life story. The environment (soil, water, air) is not 
only burdened during usage or disposal but also during the extraction 
of raw materials, the production of goods and the transport [PUSCH, 
2000]. For example, during the production and transport of: 

 one A4 sheet of white paper ~ 60 W of energy are required, or 

 one beverage can ~ 4 hours of the energy a PC requires is 
used. 

 If the sheet of paper is written on or the content of the beverage can is 
consumed, both turn into waste that has to be disposed of. 

 

Waste means: consumption of raw materials; 

 consumption of energy; 

environmental pollution through raw material ex-
traction, production, transport and disposal 
[PUSCH, 2000]. 

 

 A detailed example is the “Story of a tin can”.  

 

 

 

 

Transparency 
6 

Recycling & 

Disposal 



Dr.-Ing. Gunnar Hädrich 

121 

Contributors Tasks/ Contents/ Activities Tools 

 Text: “The story of a tin can” 

 We are in the heartland of the South American continent and are 
standing on the edge of a gigantic iron ore mine. In opencast mining 
ferruginous rocks are extracted and loaded by huge machines, to be 
subsequently transported hundreds of kilometers to the iron works 
plants. 

 First, the iron ore is crushed and milled, so it can be washed and 
separated from foreign substances. Afterwards, it is heated to 1800°C 
by adding coke, coal, oil and gas in a blast furnace process that re-
quires a lot of energy. In doing so raw iron is produced, and blast fur-
nace slag remains.   

 In the steel works the raw iron is mixed with scrap iron and cast into 
big sheets. These are then rolled into thin sheet under a temperature 
of app. 1000°C.  

 In order to prevent the thin sheets from corroding they first have to be 
tin-coated for their use in the can production. Because the tin-coated 
steel sheet is additionally covered with thin chromium coating the sheet 
acquires its characteristic bright sheen. It is also called “tin plate”. 

 The cans intended for foodstuffs have a thin lacquer coat as additional 
corrosion protection applied to one side of the sheet. Now the sheet is 
formed, punched and sealed into a can that is still open to one side. At 
the end of the production chain the can is filled, labeled, closed, steri-
lized and transported to the point of sale. 

 We as the consumers have the opportunity to hand over the can to 
recycling after usage. The processes of detinning and remelting still 
require a high amount of energy, however, this is only half the amount 
required in new production.  But if we dump the tin can in the residual 
waste container it requires unnecessarily landfill space, and all the ex-
penses that were put into the can are thus destroyed [quoted in 
PUSCH, 2000]. 

 

 

Students Task: Explain the life cycles of products of own choice. 

 

Contents: The students should try to spontaneously tell the story of a 

selected product, e.g. paper, clothes, plastic bottle, piece of furniture 
etc., and describe the energy consumption and waste production. 

 

 

 

Teacher Task: It is possible to give the task “Explain the life cycles of products of 

own choice” as the students' homework for the next lesson. 
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Contributors Tasks/ Contents/ Activities Tools 

Teacher Task: With the help of the following graphic and text explain the basic 

principles and the possibilities of waste avoidance or reduction to 
the students. 

  

Contents: Waste avoidance means measures and possible courses of 

action that prevent the generation of wastes at the waste producer 
[BIDLINGMAIER et al.], because when there is no waste produced there 
is no waste to be disposed of.  The students should be made aware 
of this with the help of the following chart [LÜPKES, 1994].  

  

  

1. Avoiding waste 

 

 2. Reutilizing waste  

 

 3. Treating and depositing 
waste properly 

 

 

Text: The basic principles and possibilities of waste avoidance or reduction 

are [BIDLINGMAIER et al., PUSCH, 2000]: 

 using one's own container (backpack, …) when shopping, 

 buying beverages in reusable bottles, 

 using reusable drinking bottles instead of plastic bottles,  

 paying attention to quality and long service life in products, 

 repair options should be available, 

 using rechargeable batteries instead of disposable batteries, and 

 avoiding portion packs, 

 avoiding over-packaged products, 

 using recycled products, 
  

and using the example of the canteen [BIDLINGMAIER et al.]: 

 the use of reusable tableware and cutlery is recommended, 

 paper napkins should be made of wastepaper, and 

 prevention of food leftovers, thus portion size should be lean and 
seconds possible. 

 

 

 

 

 

Transparency 

7-1 

 

 

 

 

 

 

 

 

 

 

 

 

Transparency 
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Teacher Task: Ask the students if they know further ways of avoiding waste. 

Evaluate the students' answers. 

 

 

Students  Task: Reflect on and name further possibilities of waste avoidance. 
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Module E5 – Parts A/B: Crafting lesson – Art made from waste 

 

Suitable for subject area:  Scout (Arts) 

 

Topic overview – Part A/B Duration [min] 

 Crafting lesson I – Art made from waste 2 x 50 

 

Crafting lesson I – Art made from waste     2 x 50 min 

 

Contributors Tasks/ Contents/ Activities Tools 

Teacher Task: Make works of art or crafts out of waste materials together 
with the students. 

 

Contents: The students are asked to make works of art, crafts or toys 

etc. from reusable waste materials. 

Preparation: 

 collect reusable materials suitable for crafting and creating 

 teacher specifies a suitable theme 
 

 

 

 

Collecting waste 
materials 

Students Task: Collect reusable materials suitable for crafting together with 

the teacher. 

Design and make works of art, crafts or toys. 
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Module E6 – Part A: Fundamentals of composting 

 

Suitable for subject area: Science 

 

Topic overview – Part A Duration [min] 

6.1: Riddle 10 

6.2: Composting – the most natural way of “recycling” 25 

6.3: What is permitted on the composting heap and what is not? 15 

 

6.1 The story of the earthworm      10 min 

 

Contributors Tasks/ Contents/ Activities Tools 

Teacher Task: The following riddle is supposed to introduce the students to composting; 
one student reads out the riddle and the class guess the answer 
[DOHMANN, 1999]. 

 

Text:  I feed on leaves, plant parts and meat. I eat my own weight in food every day. I 

build tunnels through the ground. 

 My skin is slippery because it is covered with slime. My body looks like it is 
made of many rings. Where my mouth is my body is rounded, at the tip of my 
tail my body is pointed. I have bristles under my belly with which I can hold on 
to things. 

At night I come out of my tunnel and drag leaves into my dwelling. Light, espe-
cially sunlight, does not agree with me. I lay eggs (usually only one), and I am 
male and female at the same time. I can reach the age of about two to three 
years. By the way, I don't mind rain very much. I have to be cautious of birds, 
toads, mice and moles. I have no eyes but I can differentiate between light and 
dark. I can't hear anything. 

I am sensitive to touch. I live in the ground almost everywhere. I can crawl for-
ward and backward. I breathe through my skin and dig over the soil all the time 
[DOHMANN, 1999].  

 

 

Students Task: Guess the answer Answer: the earthworm 

  

 

Teacher Further ideas: At this point the teacher can or should include further stories and the 

like in the lesson at his/her own discretion. 
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6.2 Composting - “The most natural way of recycling”   25 min 

 

Contributor Tasks/ Contents/ Activities  Tools 

Teacher Task: The students should be taught the fundamentals of composting. 

The teacher's own knowledge is also to be included. 

 

Contents:  Historical facts: Composting is the oldest form of waste 

utilization 

  First records date back to the Romans app. 

2000 years ago [DOHMANN, 1999]  

 

Contents:  The cycle of nature – the perfect recycling [ZURÜCK ZUR NATUR] 

 

  

 

 

1. The tree extracts nutrients from the soil for growth, fruits and 
leaves. 

2. The leaves fall to the ground after some time. 
3. The “soil specialists” turn the leaves into crumbling and nutrient-rich 

soil. 
4. The roots absorb the nutrients, the tree grows leaves, blossoms 

and fruits once again [DOHMANN, 1999]. 
  

 Teacher should complement this cycle from his/her own 
knowledge. 

 

Composting “adopts” this cycle and proceeds as follows: 

 The plants absorb minerals from the soil and carbon and small 
amounts of nitrogen from the air. 

 Exposed to solar energy the plants turn these substances into 
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Contributor Tasks/ Contents/ Activities  Tools 

macromolecular organic substances.  The plants and their fruits 
grow. 

 On the compost heap these organic substances (plant debris) 
have to be decomposed to minerals again to be available as nutri-
tion for other plants. 

 This decomposition is done by a variety of microorganisms and 
microbes that include bacteria, fungi, worms, mites and insects 
among others. 

 The activities of these organisms ensure the permanent disinte-
gration of plant debris. 

 The more organisms are involved the faster the rotting proceeds. 

 Initially thermophile organisms disintegrate the plant debris. 

 These organisms produce heat during decomposing the sub-
stances which is why the temperature in the compost heap rises. 

 This heating up kills many weed seeds and germs. 

 The thermophile organisms are followed by the humus rotting; 
here fungi decompose lignin (wood substance) and cellulose. 

 The temperature in the compost heap decreases again. 

 Oxygen and a certain humidity is necessary for the organisms’ ac-
tivity, see composting rules. 

 It can take 2 to 12 months for the compost to be completed. 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Transparency 
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 Text: Ten basic rules of composting in home composters, see figure 

[DOHMANN, 1999, LÜPKES et al, 1994]. 

 

 

Figure: Different composting containers for home composting 

 

1. Always set up a compost heap, size h ~ 1.5 m, w ~ 2.0 m, on 
natural ground to attract soil biota to the compost that convert the 
materials. 

2. Do not set up the compost heap in pits and do not close it on all 
sides because of lack of air  Danger of decay! 

3. The compost heap should consist of a mixture of preferably var-
ied materials, such as chopped wood, foliage, dried grass etc. 

4. Before composting all coarse materials have to be comminuted. 
5. The different materials have to be thoroughly mixed. 
6. Pile up the lower 20 cm with coarser materials, like shrub cut-

tings, to achieve good ventilation. Afterwards, add the finer mate-
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Contributor Tasks/ Contents/ Activities  Tools 

rials consisting of garden or kitchen waste in layers or mixed. 
7. Cover wastes that attract animals with soil. 
8. Do not let the compost heap dry out as the soil biota require hu-

midity but do not wet excessively to avoid lack of air. The water 
content should be at app. 55% (in Europe). 

9. Cover the finished compost with foliage, soil or straw to keep the 
produced heat and to protect the heap from drying out. 

10. Turn the compost heap in due time (~ 6 months in Europe) to 
loosen up the material and mix it anew. 

 

Contents: Sources of information the teacher can use: 

 Own literature sources 

 ACT library 

 Literature of Kasetsart University (Prof. Kanoksak) 
 

 

 

6.3 What is permitted on the compost heap and what is not?  15 min 

 

Contributors Tasks/ Contents/ Activities Tools 

Teacher Task: Ask the students which of the accruing wastes are permitted on 

the compost heap and which are not. 

  

 

Students Task: The students are expected to give answers, such as catering 

waste, foliage etc. 

  

 

Teacher Task: Explain to the students which of the accruing biological wastes 

are permitted on the compost heap and which are not. 

The teacher's own knowledge should also be included. 

 

Contents: The following materials are permitted on the compost heap 

[DOHMANN, 1999, LÜPKES et al., 1994] 

 kitchen wastes (dry eggshells, coffee grounds and tea leaves, 
fruit remains,…) 

 garden wastes (foliage, straw, hedge trimmings, dry lawn cut-
tings) 

 old flowers and wood ash 
  

 The following materials are not permitted on the compost heap 
[DOHMANN, 1999, LÜPKES et al., 1994] 

a) Sick plants c) Glass, chinaware, pottery 
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b) Rubber, plastics d) Colored paper, catalogs, maga-
zines 
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Module E6 – Part B: Visit of the ACT composting plant 

 

Suitable for subject area: Science, Scout 

 

Topic overview – Part B Duration [min] 

6.4 Visit of the ACT composting plant and a game of questions 50 

 

6.4 Visit of the ACT composting plant and a game of questions  50 min 

 

Contributors Tasks/ Contents/ Activities Tools 

Teacher Activity: The teacher organizes the students' visit of the composting plant 

located at the service department of ACT. 

 

Task: During the visit the teacher again gives basic instructions and 

information on composting to the students, see module E5 – Part A. 

 

 

Teacher Task: Worksheet V, see worksheets, is handed out to the students on 

which there is a game of questions on composting - “What is permit-
ted on the compost heap?” [DOHMANN, 1999, LÜPKES et al., 1994]. 

  

Contents: The students are asked to mark in the table whether the listed 

material is permitted on the compost heap or not [DOHMANN, 1999, 
LÜPKES et al., 1994]. 

  

“What is permitted on the compost heap?” 

yes Material no 

 Hazardous waste X 

X Coffee grounds and tea leaves  

 Metal X 

 Glass X 

X Dry eggshells  

X Fruit remains  

 Plastics X 

X Garden waste  

X Food and kitchen waste  

 

 

 

 

 

 

 

Worksheet 
V 
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X Foliage, straw, hedge trimmings  

 Drink cartons X 

X Flowers  

 Colored paper, catalogs X 

 

 

Students Task: Fill in Worksheet V. 

 

 

Teacher Task: Evaluate the completed Worksheet V together with the students.  
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Module E7 – Part A: Basic knowledge on paper 

 

Suitable for subject area: Thai 

 

Topic overview – Part A Duration [min] 

7.1: Paper 10 

7.2: The history of paper 25 

7.3: Differences between types of paper 15 

 

7.1 Paper         10 min 

 

Contributors Tasks/ Contents/ Activities Tools 

Teacher Task: The following riddle is meant to introduce the students to the topic of 
paper; one student reads out the riddle and the class guess the answer 
[DOHMANN, 1999]. 

 

Text: It is a valuable material. Our daily lives are influenced strongly by it. Newspa-

pers, books, bills, teabags, photos, identity documents, city maps and much 
more are made of this material. It can have a color, be rough, smooth or shiny. 
When touched it can rustle more or less. It is lightweight and can soak up wa-
ter. Most students put down information on it on a daily basis [DOHMANN, 1999]. 

 

 

Students Task: Guess the answer Answer: paper 

  

 

Teacher Task: Ask the students: “Which humans were the first to use paper?” 

  

 

Students Task: Answer the question  Answer: the Egyptians 

  

 

 



Dr.-Ing. Gunnar Hädrich 

132 

7.2 The history and production of paper    25 min 

 

Contributor Tasks/Contents/ Activities Tools 

Teacher 

 

 

Task: Impart basic knowledge on the material of paper to the students. 

 The teacher's own knowledge is also to be included, e.g. the traditional 

paper production in Thailand. 

 

 

 Text:  Historical facts: 

 3000 years ago the Egyptians, Greeks and Romans produced papyrus by 
hammering or compacting bast fibers, from which the present term ‘paper’ 
derives. 

 2000 years ago paper was also known in China where it was made of Chi-
nese grass, flax or hemp. 

 Chinese minister Tsai Lun invented paper production from textile fibers in 
105 AD. 

 In the 13th century paper production from textile fibers was brought to Eu-
rope. 

 In 1846 the first paper made of wood fiber was manufactured; the procedure 
was adopted from wasps that turn wood into a substance that is similar to 
paper. 

 Today paper is an indispensable carrier of information and communication. 

 This is why a huge amount is required, industrial forestry is practiced, and 
many forests are uprooted. 

 

Task: Give the students background information on the country's forest stands 

(Thailand), use of maps. 
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7.3 Differences between types of paper     15 min 

 

Contributors Tasks/ Contents/ Activities Tools 

Teacher Task: Study the following different properties of paper together with 

the students. 

 

Contents: Answering the questions the students should realize that there is 

a huge variety of different types of paper. 

 every students should select a sheet of paper at will, and 

 every students is given a copy of Worksheet VI, see work-
sheets, 

 the students study the selected sheet of paper according to 
the properties listed in the table on Worksheet VI. 

 

 Different properties of paper  

  

Property Answer 

What is your sheet of paper called?   

What color does your sheet of paper have?   

What purpose does your sheet of paper 
serve?  

 

Run your finger over the paper. Is the 
surface rough, smooth or very shiny? 

 

Is your sheet of paper recycled paper or is it 
made of new fibers? 

 

Hold your sheet of paper at one corner and 
shake it. Is the rustling strong, medium or 
weak? 

 

Blow against the sheet of paper. Is it perme-
able to air or not? 

 

Hold your sheet of paper against the light. Is 
it translucent or not? 

 

Compare your sheet of paper to other types 
of paper. Is your sheet thick, medium or 
thin? 

 

Dip one corner of your sheet of paper into 
water. Does it soak up the water strongly or 
barely? 
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Module E7 – Part B: New and recycled paper 

 

Suitable for subject area: Science 

 

Topic overview – Part B Duration [min] 

7.4: The production of paper 30 

7.5: Wastepaper at the school 20 

 

7.4 The production of paper       30 min 

 

Contributors Task/ Contents/ Activities Tools 

Teacher Task: Teach the students basic knowledge on the production of paper.  

The teacher's own knowledge is also to be included. 

 

Text:  Production [LÜPKES et al., 1994]: 

 Paper consists of cellulose. 

 Wood consists of ~45% cellulose, ~35% lignin and ~20% hemicellulose, 
resins and oils. 

 

 Wood is mechanically and chemically digested, i.e. broken down into its 
components to extract cellulose. 

 The extracted cellulose is mixed with water and milled. 

 Filler materials such as kaolin, chalk etc. are added to improve the surface 
and achieve a higher degree in whiteness. 

 Adding glue to increase resistance. 

 The mixture is diluted with water (app. 220 – 500 liters per 1 kg of paper) 
and subsequently led through several sieves; the paper is dried between 
felt-covered rollers - all of this happens in big machines. 

 Finally the paper is cut into different sizes. 
 

 Paper is the most widely used raw material world-wide. 

 The wood used for papermaking in Europe predominantly comes from 
Russia, Scandinavia and North America.
 And what about Thailand? 

 

 

Teacher Task: Teach the students basic knowledge on the production of recycled paper. 

 

Text:  Production of recycled paper 

 The wastepaper is digested, too; this is done through pulping and stirring. 
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 The fibers of the wastepaper should separate again; in doing so they are in 
part destroyed and shortened. 

 The paper pulp is again diluted, dried and cut. 

 Due to fiber shortening paper can be processed into recycled paper only 5 
- 7 times. 

 

7.5 Wastepaper at the school       20 min 

 

Contributors Tasks/ Contents/ Activities Tools 

Teacher Task: Introduce the students to further possible uses of wastepaper 

beside recycled paper. 

 

Text: Possible uses of wastepaper 

 Use of fiber properties to produce:  
 pallets, chipboards etc. 

 Use of thermal properties: 
 incineration to generate electricity 

 Use in composting: 
 fertilizer and compost 

 

Text: According to these examples of possible uses the following types of 

wastepaper can be collected and utilized:  

 newspapers and books,  

 catalogs and magazines,  

 writing, copying and computer paper, 

 cardboard and packaging paper. 
 

 The precondition for using wastepaper is its separate collection! 

 

 

 

 

Transparency 
13 

 

Teacher Task: Illustrate to the students how high paper consumption and thus 

the generation of wastepaper is at the school. 

The teacher's own knowledge is also to be included. 

 

Contents:  The following amount of paper accrues at the school and is 

disposed of:  

  

app. 325 kg of paper per week at ACT 
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If this paper is completely deliv-
ered to a landfill this will be: 
 

~ 32,500 A4 sheets / week! 
 
The landfill becomes bigger and 
bigger!  
 
If the paper is collected and 
recycled raw materials such as 
wood are saved and less waste is 
produced! 

 

Goal:  The students should become aware of the fact that it is sensible to 

collect paper separately! 
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Module E8 / S7 – Parts A/B: Manual making of recycled paper 

 

Suitable for subject area: Elementary school:   Science, Scout 

    Lower Secondary level:  Science, Scout 

 

Topic overview – Part A/B Duration [min] 

 Guided manual papermaking 2 x 50 

Guided manual papermaking      2 x 50 min 

 

Contributors Tasks/ Contents/ Activities Tools 

Teacher Activity: Make paper together with students.  

 

Task: Have the following materials ready and make the following 

preparations, in which the students can assist [DOHMANN, 1999, 
LÜPKES et al., 1994]:   

 materials: old newspapers, a blender, bucket, a flat water 
tub, deckle, smooth dish cloths, and a rolling pin,  

 preparation: 
tear the newspaper in small pieces and put into bucket, 
add app. 1 liter of water and let soak for at least one to two 
days, subsequently blend the soaked paper in the blender 
into a gray paper fiber pulp; 

build a deckle frame that fits the tub and that is covered 
with insect screen or a fine wire mesh; 

collect and lay out all materials before the lesson. 

 

 

Students 
and  

Teacher 

Task: The students can make paper on their own by following these 

steps: 

  

 dilute the already soaked paper with water, 

 pour the water pulp into the flat tub and stir it well, 

 dip the deckle frame vertically in the tub, 

 slowly lift the deckle frame horizontally out of the tub so the 
screen is covered with paper pulp, 

 slightly shake the deckle frame and dab it from below so 
the water drains off and the fibers are spread  evenly, 

 turn the deckle frame on the felt mat and loosen the paper 
by slight tapping [DOHMANN, 1999, LÜPKES et al., 1994]. 

 

Transparencies 

15-1 

15-2 
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Module E9 – Parts A/B: The new collection system 

 

Suitable for subject area: Thai 

 

Topic overview – Parts A/B Duration [min] 

 
The new collection system with the help of the waste 
memory game 

2 x 50 

 

The new collection system with the help of the waste memory game      2 x 50 min 

 

Contributors Tasks/ Contents/ Activities Tools 

Teacher Task: Play again the waste memory game on Worksheet III, see worksheets, with the 

students [PUSCH, 2000]. 

 

Contents: The game is supposed to make the improved or rather new collection system 

comprehensible to the students. 

 In the previous modules the students learned that wastes that cannot be avoided 
can be in part recycled. 

 With the help of the waste memory game the improved or rather new collection 
system is explained to the students. 

 

Waste 
fraction 

Plastic 
cups  

Plastic 
bottles 

Paper 
Catering 

waste  
Garden 
waste  

Residual 
waste  

Container 
color Red Orange Blue - Green Yellow 

Container 
type 

Cup 
collector  

260-l 
container 

/ Metal 
boxes 

260-l 
container 

Stainless 
steel 

container 

260-l 
container 

260-l 
container 

Illustration 

 

 

 

 
 

  

Purpose Recycling Recycling Recycling In part 
composting 

Composting  Landfill 

 

 The teacher should collect some of the waste fractions on Worksheet III and 

Worksheet 
III 

 



Dr.-Ing. Gunnar Hädrich 

139 

bring them to class as demonstration materials. 

 By assigning the waste fractions to the respective containers the students are 
expected to understand the collection system. 

   

Further game ideas by the teacher can be incorporated. 
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Module E10 – Parts A/B: Low-waste class breakfast 

 

Suitable for subject area: Thai 

 

Topic overview – Parts A/B Duration [min] 

 Organization of a low-waste class breakfast 2 x 50 

 

Organization of a low-waste class breakfast   2 x 50 min 

 

Contributors Tasks/ Contents/ Activities Tools 
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Contributors Tasks/ Contents/ Activities Tools 

Teacher Activity: The students have another joint class breakfast, but this time the 

motto is “low in waste”. 

 

Task: Organization of the joint low-waste breakfast by teacher and stu-

dents. 

 Prepare the breakfast together with the students with groceries 
from the market, the shop or the school canteen. 

 The teacher should pay attention to the fact that little waste ac-
crues during this breakfast, i.e. that groceries are bought or tools 
are provided that cause less waste, e.g. in the form of packaging 
or disposable tableware. 

 Discuss and reflect on the topics of waste generation, avoidance 
and reutilization during and after the breakfast, see Module E4 – 
Part B. 

 

Contents: Breakfast and material collection 

 Again collect the waste materials that unavoidably accrue during 
the breakfast aside on an extra table. 

 Jointly analyze the accrued packaging after the breakfast (e.g. 
according to waste fraction and amount). 

 Preassigned students should fill in the collected data in the fol-
lowing table on Worksheet IV, see worksheets. 

 The improved or rather new waste separation is discussed and 
the individual waste fractions (e.g. paper, plastics, catering waste 
etc) are separated according to this waste collection system. 

 

Separation 

 

Packaging 

Paper Plastics Catering 
waste 

... ... 

Example: Toast  X    

      

      

Total  1    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Worksheet 
IV 

  The teacher compares waste amount and fractions with that of the 
class breakfast conducted in Module E4 – Part A. 

 Afterwards the students should discuss together with the teacher 
which waste types were avoided and which of the accrued wastes 
could be still avoided, see Module E4 – Part B. 
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Contributors Tasks/ Contents/ Activities Tools 

Students Task: Organization of a low-waste breakfast together with the teacher. 

 Have the low-waste class breakfast. 

 Analyze and separate the accruing waste. 

 Record the data in the table on Worksheet IV. 

 Compare the data to the breakfast of Module E4. 

 Reflect on the waste separation according to the improved or 
rather new waste collection system and think of further ways of 
waste avoidance. 
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Additional module E1  Crafting lesson II – Music from waste 
 

Suitable for subject area: Scout (Arts) 

 

Topic overview – Parts A/B Duration [min] 

 Crafting lesson II – Music from waste 2 x 50 

 

Crafting Lesson II – Music from waste     2 x 50 min 

 

Contributors Tasks/ Contents/ Activities Tools 

Teacher Task: Make musical instruments out of waste materials together 

with the students. 

 

Contents: The students should make simple musical instruments out 

of reusable  waste materials 

 Collect reusable materials. 

 Make instruments. 
 

 

 

Collecting waste 
materials 

Students  Task: Collect reusable materials suitable for crafting together with 

the teacher. 

Design and make the instruments. 
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Module S2 – Part A: What is waste? 

 

Suitable for subject area: Social Studies, History, English 

 

Topic overview – Part A Duration [min] 

2.1: Historical development of wastes 35 

2.2: Definitions of waste 15 

 

2.1 Historical development of wastes     35 min 

 

Contributors Tasks/ Contents/ Activities Tools 

Teacher Task: Based on the teacher's data, background information on the histori-

cal development of wastes in Thailand and possibly other countries 
is imparted. 

Information can be collected from: 

 own literature, 

 ACT library, 

 from the internet, e.g. the DEQP website: 
http://www.deqp.go.th/ 

 

Contents: Regarding this topic the following questions are to be discussed: 

Since when do wastes exist, where do they come from, what happened 
with them in earlier times etc.? 

 Use of stories, texts, … 
 When working on this task the students can be taught English and 

foreign terms of the topics of waste and recycling. 

 Discuss with the students parts of the table with English-Thai vo-
cabulary on Worksheet II, see worksheets, and use them in class. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Worksheet 
II 

 

 

2.2 Definitions of waste       15 min 

 

Contributors Tasks/ Contents/ Activities Tools 

Teacher Task: Question to the students: “What is the students' understanding of 

the term 'waste'?” 
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Contributors Tasks/ Contents/ Activities Tools 

Write the answers on the blackboard. 

 

  “What is waste?” 

Answer 1: 

Answer 2: 

 
 

Students Task: Answer the question.  

 

 

Teacher Task: Explain the term “waste” to the students with the help of defini-

tions. 

 

Contents: Definition 1: Perception of waste [BIDLINGMAIER]  

 

Text: An obvious characteristic of waste is that we only perceive it if it 

becomes a problem. This is the case when the amount has increased 
so much that the daily routine is disturbed, for example:  

 if BMA (Bangkok Metropolitan Administration) is on strike,  

 if sanitary risks occur because illegal waste dumping grounds 
become a breeding ground for epidemics caused by bacteria 
(see plague in India 1994),   

 if toxic wastes contaminate the ground water and thus the drink-
ing water, making it unusable for human consumption.  

 

 So waste obviously becomes a problem if it occurs in the wrong place 
or location. If faeces in the toilet, toxic waste in the treatment plant, 
the waste that is collected and delivered to an incineration plant do not 
pose problems of sanitation and capacity, we do not talk about it; the 
waste does not attract attention.  

 Waste is matter in the wrong place.  

 

 Definition 2: Subjective point of view [BIDLINGMAIER et al.]  

 

 Based on the approach of a subjective or social value criterion a 
product does not become waste due to the possibility of disposal.   

Only the subjective judgment of the owner turns the product into 
waste if he/she declares it useless or worthless. 

 

 

Transparency 

2-1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Transparency 

2-2 
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Module S2 – Part B: What does waste consist of? 

 

Suitable for subject area: Social Studies 

 

Topic overview – Part B Duration [min] 

2.3: Waste fractions and associated raw materials 15 

2.4: Stories about the topic 35 

 

2.3 Waste fractions and associated raw materials    15 min 

 

Contributors Tasks/ Contents/ Activities Tools 

Teacher Task: The students should list the waste fractions and name the associated 

raw materials. 

 

Contents: Create the following table for this task.  

  

Waste fraction Raw material 

Example: Paper Wood 

  Plastics, 
synthetics 

Natural oil 

  Glass Sand 

  Metal Ores 

  

 

1) Ask the students to fill in the waste fractions known from Module 
S1 in the table.  

2) Subsequently ask the students to name and fill in the associated 
raw materials.  

  

 

 

 

Blackboard 

 

Students Task: Fill in the waste fractions and associated raw materials in the table 

on the blackboard. 

  

Blackboard 

Teacher Task: Teach the students background knowledge on the raw materials 

listed in the table, e.g. in the subject Geography from subject area 
Social Studies, see chapter 3, section 3.2.2. 
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2.4 Stories about the topic       10 min 

 

Contributors Tasks/ Contents/ Activities Tools 

Teacher Task: Ask a student to read out the narrative “The story of a tin can” [PUSCH, 

2000] and afterwards discuss it with the students. 

 

Text: We are in the heartland of the South American continent and are standing on 

the edge of a gigantic iron ore mine. In opencast mining ferruginous rocks are 
extracted and loaded by huge machines, to be subsequently transported hun-
dreds of kilometers to the iron works plants. 

 First, the iron ore is crushed and milled, so it can be washed and separated 
from foreign substances. Afterwards, it is heated to 1800°C by adding coke, 
coal, oil and gas in a blast furnace process that requires a lot of energy.  In do-
ing so raw iron is produced, and blast furnace slag remains.   

 In the steel works the raw iron is mixed with scrap iron and cast into big sheets. 
These are then rolled into thin sheet under a temperature of app. 1000°C.  

 In order to prevent the thin sheets from corroding they first have to be tin-
coated for their use in the can production. Because the tin-coated steel sheet is 
additionally covered with thin chromium coating the sheet acquires its charac-
teristic bright sheen. It is also called “tin plate”. 

 The cans intended for foodstuffs have a thin lacquer coat as additional corro-
sion protection applied to one side of the sheet. Now the sheet is formed, 
punched and sealed into a can that is still open to one side. At the end of the 
production chain the can is filled, labeled, closed, sterilized and transported to 
the point of sale. 

 We as the consumers have the opportunity to hand over the can to recycling 
after usage. The processes of detinning and remelting still require a high amount 
of energy, however, this is only half the amount required in new.  But if we dump 
the tin can in the residual waste container it requires unnecessarily landfill space, 
and all the expenses that were put into the can are thus destroyed [quoted in 
PUSCH, 2000]. 

 

Students Task: Listen and afterwards discuss the text and answer the following questions. 

 

Contents: 1. “In which stages is energy required?”  

The underlined passages in the text form the answers. 

 

2. “In which stage is the environment burdened?” 

Here, the passages in italics are possible answers. 

 

 

Teacher Task: Ask the questions 1 and 2 and collect answers from the students. 

 

Contents: The students should understand in which process steps energy is required 

and the environment is burdened. 
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Module S3 – Part A: Waste composition and disposal 
 

Suitable for subject area: Mathematics 

 

Topic overview – Part A Duration [min] 

3.1: Composition of the waste at the school 40 

3.2: Disposal path of the waste 10 

 

3.1 Composition of the waste at the school    40 min 

 

Contributors Tasks/ Contents/ Activities Tools 
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Contributors Tasks/ Contents/ Activities Tools 

Teacher Task: Assuming that the students know most of the waste fractions 

presented in Module E1/S1, Worksheet III, see worksheets, is 
handed out that shows the average weekly accruing waste 
amounts in kilograms [kg]. 

 

Contents: Present the data by means of Transparency 3-2. 

 

Waste fraction amount [kg/week] Proportion [%] 

Hazardous waste 20.46  

Drink cartons 35.51  

Metal 41.95  

Glass 131.18  

Paper, cardboard 326.85  

Fat 304.35  

Material < 40 mm 535.55  

Residual waste 831.05  

Plastics 1,109.12  

Garden waste 1,146.30  

Catering waste/ 
kitchen waste 

1,806.85 
 

Total 6,289.17  

 

 The waste fractions of fat, material < 40 mm, and residual waste 
are new to the students at this point and have to be explained:  
 Fat: Fat residuals accruing in the kitchen during 

cooking 

 Material < 40 mm:  Part of waste that is not analyzed in the 
waste analysis and mainly consists of or-
ganic waste and residual waste 

 Residual waste:  Wastes that cannot be reutilized or recycled 

 

Task: The students should calculate the mass distribution in percentages 

of the individual waste fractions, represent this distribution in differ-
ent types of diagrams and present these diagrams on the black-
board.  

  

 

 

 

 

 

Transparency  

3-2 

Worksheet III  
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Contributors Tasks/ Contents/ Activities Tools 

Students  Task: Solve the calculation and present the results. 

 Calculate the percentage portions 

 Present the results in diagrams on the blackboard 
 

 

Teacher Task: Present own results. 

 

Transparency 
4 

Teacher Task: Further possible arithmetic problems at the teacher's discretion:  

 Calculation of the waste amount per capita and day at ACT 

 Calculation of the annually accruing waste (based on 40 
weeks of school) 

 

 

 

3.2 Disposal path of the waste      10 min 

 

Contributors Tasks/ Contents/ Activities Tools 

Teacher Task: Explain the disposal path of the wastes inside and outside the 

school to the students. 

 

Contents: Waste path 

1. Students, teachers, staff members dump the waste in the contain-
ers.

2.  Staff members collect the waste using a lorry.
3.  Staff members deliver the waste to the collection point next to 

the service department.
4.  The municipal waste collection picks up the waste and delivers it 

to the transfer station.
5.  Afterwards the major part of the waste is brought to a landfill. 

 

Transparency 
5 
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Module S3 – Part B: The waste collection system at ACT 

 

Suitable for subject area: Social Studies 

 

Topic overview – Part B Duration [min] 

3.3: Tour around the school grounds 30 

3.4: Worksheet evaluation 20 

 

3.3 Tour around the school grounds     30 min 

 

Contributors Tasks/ Contents/ Activities Tools 

Teacher Activity: Make a tour around the school grounds of ACT together with the 

students and analyze the current collection system. 

 

Task: The students should explore which waste fractions (plastic cups, 

paper etc.) can be seen in which container and fill in the table on 
Worksheet III, see worksheets. 

 

Contents: Show examples of Worksheet III.  

 

Waste fraction  Container color/ type 

  

  

  

 

 Subsequently hand out Worksheet III 

 Suggested route of tour:  
Canteen – Sports field – (possibly school garden) – Pool canteen – First 
aid room 

 Start tour  
  

 

 

 

 

 

 

 

 

 

Worksheet 
III 

Students Task: Fill in Worksheet III during the tour. 
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3.4 Worksheet evaluation      20 min 

 

Contributors Tasks/ Contents/ Activities Tools 

Teacher Task: After the tour evaluate the data collected by the students on the 

blackboard. 

 

Contents: Create the following empty table on the blackboard; number of 

columns equals number of containers.  

  

Container 

 

Waste fraction 

yellow green blue red orange 

      

      

 

 Ask the students one after another to fill in the results of the tour in the 
table on the blackboard:  

 Ask students to fill in the waste fractions in column one; in doing so the 
following waste fractions should be noticed by the students:  
hazardous waste, drink cartons, metal, glass, paper and cardboard, 
plastics, garden waste, catering waste 

 Ask the students to mark the respective cells in the other columns.  
  

 

 

 

Blackboard 

Students Task: Fill in the data in the table created on the blackboard. 

 

 

Teacher Task: Interpret the results together with the students under the following 

aspects:  

3) Which waste fractions are collected in containers of which col-
or?  

4) Are the individual waste fractions (paper, plastics etc.) collected 
separately or are they distributed among all containers?  

5) Can we refer to the current system as a separate waste collec-
tion or not?  
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Module S5 – Part A: Fundamentals of composting 
 

Suitable for subject area: Science 

 

Topic overview – Part A Duration [min] 

5.1: Composting – the most natural way of “recycling” 10 

5.2: What is permitted on the compost heap and what is not? 10 

 

5.1 Composting – the most natural way of “recycling”   40 min 

 

Contributors Tasks/ Contents/ Activities Tools 
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Contributors Tasks/ Contents/ Activities Tools 

Teacher Task: Introduce the students to composting with the help of the natural 

cycle of rotting. 

The teacher's own knowledge is also to be included. 

 

Contents:  Historical facts: Composting is the oldest form of reutilizing 

waste 

  First records date back to the Romans app. 
2000 years ago [DOHMANN, 1999] 

 Composting 

 Uses the natural process of decomposition (rotting) to produce 
valuable humus purposefully and fast.  

 The produced humus has a soil-improving and fertilizing effect. 
 

Contents:  The cycle of nature – the perfect recycling [www - 13] 

  

 

 

1. The tree extracts nutrients from the soil for growth, fruits and 
leaves. 

2. The leaves fall to the ground after some time. 
3. The “soil specialists” turn the leaves into crumbling and nutrient-

rich soil. 
4. The roots absorb the nutrients, the tree grows leaves, blossoms 

and fruits once again [DOHMANN, 1999]. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Transparency 
8-3 
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Contributors Tasks/ Contents/ Activities Tools 

Teacher Task:  Teach the students the backgrounds of composting. 

 

Contents: Backgrounds of composting – nutrients and savings in landfill 

space 

 When growing plants extract nutrients from the soil. 

 When used by the plants and their fruits nutrients are extracted 
from the soil as food. 

 The plant debris is mostly delivered to a landfill, and the soil has 
to be provided with nutrients artificially through fertilizers. 

 If the plant debris is composted it can partially return the nutrients 
to the soil as compost.  

 Composting not only returns valuable nutrients to the soil but 
also saves landfill space. 

 

 

Teacher Task: The technical fundamentals of composting should be imparted to 

the students. 

 

Contents: Functioning of the composting process 

 Nutrients (minerals) exist in the plants in the form of macromo-
lecular organic substances.  

 These macromolecular organic substances have to be decom-
posed again into minerals on the compost heap. 

 This decomposition is called reduction and is done by microor-
ganisms and microbes. 

 During composting these microorganisms require oxygen to be 
able to decompose the plant debris into humus. 

 If no oxygen is available rotting sets in, which generates poison-
ous products that are undesirable in composting. 
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Contributors Tasks/ Contents/ Activities Tools 

 

 

 This curve is divided into three phases, the decomposition phase, 
the conversion phase and the building phase. 

 

 The duration of composting can be 2 to 12 months. 

 Humidity is also important for the organisms. 

 If the compost is too dry the organisms stop their activities. 

 If the compost is too moist the pores are clogged with water and 
the organisms have no oxygen anymore for breathing. 

 The optimal moisture content is at ~55 %. 
 

Contents: Compost 

 After the completion of the composting process the finished com-
post is available; it is called mature compost. 

 The compost has a dark-brown to black color. 

 Now it can be spread on the soil for fertilizing and returns the nu-
trients to the soil. 

 

 

Teacher Task: Afterwards the students are introduced to the containers of home 

composting and taught about the basic rules of composting. 

 

Contents: Composting containers for home composting 

 In these containers compost can be produced, see figure. 
 

 

 

Figure: Different composting containers for home composting 

 

 

 

 

 

 

Transparency 
9-1 
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Contributors Tasks/ Contents/ Activities Tools 

 Text: Ten basic rules of home composting [DOHMANN, 1999, LÜPKES et al., 

1994] 

 

 

 

 

1. Always set up a compost heap, size h ~ 1.5 m, w ~ 2.0 m, on natu-
ral ground to attract soil biota to the compost that convert the mate-
rials. 

2. Do not set up the compost heap in pits and do not close it on all 
sides because of lack of air  danger of decay! 

3. The compost heap should consist of a mixture of preferably varied 
materials, such as chopped wood, foliage, dried grass etc. 

4. Before composting all coarse materials have to be comminuted. 
5. The different materials have to be thoroughly mixed. 
6. Pile up the lower 20 cm with coarser materials, like shrub cuttings, 

to achieve good ventilation. Afterwards, add the finer materials 
consisting of garden or kitchen waste in layers or mixed. 

7. Cover wastes that attract animals with soil. 
8. Do not let the compost heap dry out as the soil biota require hu-

midity but do not wet excessively to avoid lack of air. The water 
content should be at app. 55% (in Europe). 

9. Cover the finished compost with foliage, soil or straw to keep the 
produced heat and to protect the heap from drying out. 

10. Turn the compost heap in due time (~ 6 months in Europe) to 
loosen up the material and mix it anew. 

 

Contents:   Sources of information the teacher can use: 

 own literature sources 

 ACT library 

 literature of Kasetsart University (Prof. Kanoksak) 
 

Transparency 
9-2 
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5.2 What is permitted on the compost heap and what is not?  15 min 

 

Contributors Tasks/ Contents/ Activities Tools 

Teacher Task: Ask the students which of the accruing biological wastes are 

permitted on the compost heap and which are not. 

  

 

Students Task: The students are expected to give answers, such as catering 

waste, foliage etc. 

  

 

Teacher Task: Explain to the students which of the accruing biological wastes 

are permitted on the compost heap and which are not. 

The teacher's own knowledge should also be included. 

 

Contents: The following materials are permitted on the compost heap 

[DOHMANN, 1999, LÜPKES et al., 1994] 

 kitchen wastes (dry eggshells, coffee grounds and tea leaves, 
fruit remains, …)  

 garden wastes (foliage, straw, hedge trimmings, dry lawn cut-
tings)  

 old flowers and wood ash 
  

 The following materials are not permitted on the compost heap 
[DOHMANN, 1999, LÜPKES et al., 1994] 

e) Sick plants 
f) Rubber, plastics 

g) Glass, chinaware, pottery 
h) Colored paper, catalogs, maga-
zines 

 

 

 

 

 

 

Transparency 
10 
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Module S5 – Part B: Visit of the ACT composting plant 

 

Suitable for subject area: Science, Scout 

 

Topic overview – Part B Duration [min] 

5.3 Visit of the ACT composting plant and a game of questions 50 

 

5.3 Visit of the ACT composting plant and a game of questions  50 min 

 

Contributors  Tasks/ Contents/ Activities Tools 

Teacher Activity: Organization of the students' visit of the composting located at the 

service department of ACT. 

 

Task: During the visit the teacher again gives basic instructions and 

information on composting to the students, see module S5 – Part A. 

 

 

Teacher Task: During the visit the students should measure the temperature inside 

the compost heaps with the help of a thermometer. 

 

Contents: Determine the temperature and interpret the results. 

 Where is the temperature taken – inside  

 During which phase is the composting process – initial  phase, 
conversion phase, building phase 

 

Thermo-
meter 

Students Task: Measure the temperature inside the compost heap and evaluate the 

results together with the teacher. 
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Contributors  Tasks/ Contents/ Activities Tools 

Teacher Task: Worksheet V, see worksheets, is handed out to the students on 

which there is a game of questions on composting - “What is permit-
ted on the compost heap?” [DOHMANN, 1999, LÜPKES et al., 1994].  

  

Contents: The students are asked to mark in the table whether the listed 

material is permitted on the compost heap or not [DOHMANN, 1999, 
LÜPKES et al., 1994].  

  

Suitable for composting 

yes Material no 

 Hazardous waste X 

X Coffee grounds and tea leaves  

 Metal X 

 Glass X 

X Dry eggshells  

X Fruit remains  

 Plastics X 

X Garden waste  

X Food and kitchen waste  

X Foliage, straw, hedge trimmings  

 Drink cartons X 

X Flowers  

 Colored paper, catalogs X 

 

 

 

 

 

 

 

 

 

Worksheet 
V 

Students Task: Fill in Worksheet V. 

 

 

Teacher Task: Evaluate the question sheet together with the students.  
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Module S6 – Part A: Basic knowledge on paper 
 

Suitable for subject area: Science 

 

Topic overview – Part A Duration [min] 

6.1: Paper 10 

6.2: The history of paper 25 

6.3: Differences between types of paper 15 

 

6.1 Paper         10 min 

 

Contributors Tasks/ Contents/ Activities Tools 

Teacher Task: The following riddle is meant to introduce the students to the topic of the 

material of paper; one student reads out the riddle and the class guess the 
answer [DOHMANN, 1999].  

 

Text: It is a valuable material. Our daily lives are influenced strongly by it. Newspa-

pers, books, bills, teabags, photos, identity documents, city maps and much 
more are made of this material. It can have a color, be rough, smooth or shiny. 
When touched it can rustle more or less. It is lightweight and can soak up wa-
ter. Most students put down information on it on a daily basis [DOHMANN, 1999]. 

 

 

Students Task : Guess the answer Answer: paper  

  

 

Teacher Task: Ask the students: “Which humans were the first to use paper?”  

  

 

Students Task: Answer the question  Answer: the Egyptians  

  

 

Teacher Further variants: Here the teacher can include other or further stories etc. in 
the lesson at his/her own discretion. 
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6.2 The history and production of paper    25 min 

 

Contributors Tasks/Contents/ Activities Tools 

Teacher 

 

 

Task: Impart basic knowledge on the material of paper to the students.  

 The teacher's own knowledge is also to be included. 

 

 

 Text:  Historical facts: 

 3000 years ago the Egyptians, Greeks and Romans produced papyrus by 
hammering or compacting bast fibers, from which the present term ‘paper’ 
derives. 

 2000 years ago paper was also known in China where it was made of Chi-
nese grass, flax or hemp. 

 Chinese minister Tsai Lun invented paper production from textile fibers in 
105 AD. 

 In the 13th century paper production from textile fibers was brought to Eu-
rope. 

 In 1846 the first paper made of wood fiber was manufactured, the proce-
dure was adopted from wasps that turn wood into a substance that is simi-
lar to paper. 

 Today paper is an indispensable carrier of information and communication. 

 This is why a huge amount is required, industrial forestry is practiced, and 
many forests are uprooted. 

 

Task: Give the students background information on the country's forest stands 

(Thailand), use of maps. 
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6.3 Differences between types of paper     15 min 

 

Contributors Tasks/ Contents/ Activities Tools 

Teacher Task: Study the following different properties of paper together with the 

students. 

 

Contents: Answering the questions the students should realize that there is 

a huge variety of different types of paper. 

 Every students should select a sheet of paper at will, and 

 Every students is given a copy of Worksheet VI, see worksheets, 

 The students study the selected sheet of paper according to the 
properties listed in the table on Worksheet V.  

 

 Different properties  of paper  

  

Property Answer 

What is your sheet of paper called?   

What color does your sheet of paper have?  

 What purpose does your sheet of paper 
serve?  

 

 Run your finger over the paper. Is the 
surface rough, smooth or very shiny? 

 

Is your sheet of paper recycled paper or is it 
made of new fibers? 

 

Hold your sheet of paper at one corner and 
shake it. Is the rustling strong, medium or 
weak? 

 

Blow against the sheet of paper. Is it perme-
able to air or not? 

 

Hold your sheet of paper against the light. Is 
it translucent or not? 

 

Compare your sheet of paper to other types 
of paper. Is your sheet thick, medium or thin? 

 

Dip one corner of your sheet of paper into 
water. Does it soak up the water strongly or 
barely? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Transparency 
11 /  

 

Worksheet VI 

Students Task: Every student selects on sheet of paper - if possible there should 

be a variety of different types - and studies the listed properties 
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and records them in the table on Worksheet E6. 
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Module S6 – Part B: New and recycled paper 
 

Suitable for subject area: Science 

 

Topic overview – Part B Duration  [min] 

6.4: The production of paper 15 

6.5: Comparison of the production of new/recycled paper 25 

6.6: Insights and paper accrual at the school 10 

 

6.4 The production of paper       15 min 

 

Contributors Tasks/ contents/ Activities Tools 

Teacher Task: Teach the students basic knowledge on the production of paper.  

The teacher's own knowledge is also to be included. 

 

Text:  Production [LÜPKES et al., 1994]: 

 Paper consists of cellulose. 

 Wood consists of ~45% cellulose, ~35% lignin and ~20% hemicellulose, 
resins and oils. 

 

 Wood is mechanically and chemically digested, i.e. broken down into its 
components to extract cellulose. 

 The extracted cellulose is mixed with water and milled. 

 Filler materials such as kaolin, chalk etc. are added to improve the surface 
and achieve a higher degree in whiteness. 

 Adding glue to increase resistance. 

 The mixture is diluted with water (app. 220 – 500 liters per 1 kg of paper) 
and subsequently led through several sieves; the paper is dried between 
felt-covered rollers - all of this happens in big machines. 

 Finally the paper is cut into different sizes. 
 

 Paper is the most widely used raw material world-wide. 

 The wood used for papermaking in Europe predominantly comes from 
Russia, Scandinavia and North America.

 And what about Thailand? 
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6.5 Comparison of the production of new/ recycled paper   25 min 

 

Contributors Tasks/ Contents/ Activities Tools 

Teacher 

 

 

Task: The students should become aware of the differences in raw 

material amount and energy required in the production of new and 
recycled paper based on the following overview. 

 The teacher's own knowledge is also to be included. 

 

Contents:  Comparison of raw material and energy consumption in the 

production of new and recycled paper. 

 

Raw material demand for: 

1 kg of new paper 1 kg of recycled paper 

2.3 kg wood (image) 1.1 kg waste 
paper 

(image) 

220 l water (image) 20 l water (image) 

7.4 kWh electrici-
ty 

(image) 0.8 kWh electrici-
ty 

(image) 

 

 Paper can be recycled app. 5 – 7 times, after that the paper fibers 
have become too short to produce recycled paper. 

 But there are other reutilization possibilities for wastepaper. 
 

 

 

 

 

 

Transparency 
12 

 

Teacher Task: Introduce the students to further possible uses of wastepaper 

beside recycled paper. 

 

Text: Further reutilization possibilities for waste paper: 

 Use of fiber properties to produce:  
 pallets, chipboards etc. 

 Use of thermal properties: 
 incineration to generate electricity 

 Use of biological decomposition in composting 
 fertilizer and compost 

 

 

 

 

Transparency 
13 
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6.6 Paper accrual at the school       10 min 

 

Contributors Tasks/ Contents/ Activities Tools 

Teacher Task: Explain to the students which paper type can be used for the 

possibilities listed in section 6.5 and illustrate the extent of the 
waste paper production at the school. 

 

Text: According to examples of possible uses mentioned above the follow-

ing types of wastepaper can be collected and utilized: 

 newspapers and books,  

 catalogs and magazines,  

 writing, copying and computer paper, 

 cardboard and packaging paper. 
 

 The precondition for using wastepaper is its separate collection! 

 

Contents:  The following amount of paper accrues at the school and is 

disposed of:  

  

app. 325 kg of paper per week at ACT 

 

If this paper is completely deliv-
ered to a landfill this will be: 
 

~ 32,500 A4 sheets / week! 
 
 
The landfill becomes bigger and 
bigger! 
 
If the paper is collected and 
recycled raw materials such as 
wood are saved and less waste is 
produced! 

 

Goal:  The students should become aware of the fact that it is sensible to 

collect paper separately! 

 

 

 

 

 

Transparency 
13 

 

 

 

 

 

 

 

 

 

Transparency 
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Module S8 – Part A: Background knowledge on plastics 

 

Suitable for subject area: Science 

 

Topic overview – Part A Duration [min] 

8.1: Repetition of reutilization possibilities of food and garden 
wastes 

10 

8.2: Background knowledge on plastics 40 

 

8.1 Repetition of reutilization possibilities of food and garden wastes 10 min 

 

Contributors Tasks/ Contents/ Activities Tools 

Teacher 
Task: List again briefly the reutilization possibilities of garden and food 

wastes as materials for composting. 

 

Contents: The following food and garden wastes are permitted on the 

compost heap [DOHMANN, 1999, LÜPKES et al., 1994]:  

 food wastes (dry eggshells, coffee grounds and tea leaves, 
fruit remains…)  

 garden wastes (foliage, straw, hedge trimmings, dry lawn 
cuttings) 

 old flowers and wood ash 
 

 

 

 

Transparency 
10 

 

 

 

 

 

 
 

8.2 Background knowledge on plastics     40 min 

 

Contributors Contents/ Texts/ Activities Tools 
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Contributors Contents/ Texts/ Activities Tools 

Teacher Task: Explain to the students that there are also reutilization possibilities for 

plastics beside those for food and garden wastes. 

 

Contents: To create a personal connection the students should collect in a table 

where synthetics and plastics are found in their daily life [PUSCH, 2000]. 

 Create the following empty table on the blackboard; number of columns 
equals number of location.  

  

At home Stores Classroom Canteen 
Other 

locations 

 
e.g. plastic 

bags    

     

 

 Ask the students one after the other to fill in ideas in the table on the blackboard.  
  

 

Students Task: Fill in ideas in the created table. 

 

 

Teacher Task: Interpret and summarize the contents. 
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Contributors Contents/ Texts/ Activities Tools 

Teacher Task: Teach the students background knowledge on source materials, production 

and properties of plastics. 

 A chemistry teacher should assist in the explanations about the 
production of plastics. 

 

Text:  Source materials for synthetics and plastics [LÜPKES et al., 1994]:  

 Plastics are materials that consist of macromolecular organic composi-
tions. 

 Source materials are: 
a) natural products like natural rubber, and 
b) primary raw materials, like natural oil, natural gas or coal. 

 The major part of plastics is produced from primary raw materials 
 

Production of plastics 

 Production is done through polymerization, polycondensation and polyad-
dition. 

 Macromolecules are produced from individual molecules, i.e. individual 
molecules are combined to form molecule chains (polymers). 

 

Properties of plastics 

 The properties depend on the structure and the degree of cross-linking of 
the macromolecules. 

 Three main groups of plastics are distinguished, namely thermoplastics, 
duroplastics and elastomers. 

 Thermoplastics can be glass-like, transparent and relatively soft or 

opaque, brittle and heat-resistant up to a certain temperature, which is 
dependent from the different molecular structures (completely disordered 
or in parts parallel) of the monomers under high temperatures. Thermo-
plastics can be repeatedly deformed and constitute app. 90% of the plas-
tics in households. 

 Duroplastics consist of a three-dimensional, close-meshed net and cannot 

be softened due to the chemical bond but start to decompose at a certain 
temperature. 

 Elastomers are built of wide-meshed, cross-linked polymers, stretchable 
and soft and elastic under room temperature, e.g. rubber, car tires. 

 

 Examples of shared properties are: 

 low density of 0,84 – 2,2 g/cm³ 

 inexpensive production 

 insulating effect due to low electric conductivity 

 high durability against rotting → no composting 

 

The overview in the table on Transparency 16 shows the abbreviations, chemical 
formulas and the area of application of various plastics. 
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Module S8 – Part B: Recycling of plastics 

 

Suitable for subject area: Science 

 

Topic overview – Part B Duration [min] 

8.3: Recycling of plastics 25 

8.4: Small experiment 25 

 

8.3 Recycling of plastics      25 min 

 

Contributors Tasks/ Contents/ Activities Tools 

Teacher Task: Explain possibilities of recycling plastics but also associated problems to 

the students. 

 

Contents:  Problems in the recycling of plastics [LÜPKES et al., 1994]  

 Basic problems are contaminations, such as labels, metal closures 
and remains of contents. 

 A further problem is the separation of different types of plastics ac-
cording to their properties. 

 BUT at least plastic cups and bottles at ACT can be collected unmixed 

with other types of plastics and only slightly contaminated with food 
residuals! 

 

Mixed and contaminated 
plastic wastes 

unmixed plastic bottles 
unmixed, slightly con-
taminated plastic cups 

  
 

 

 Separation methods 

 The most often employed method is the separation of plastics accord-
ing to their density. 

 Two methods are distinguished for this purpose: the sink-float method, 
that uses a parting liquid, and the separation by means of a hydrocy-
clone. 

 Common household plastics have a density between 0.98 g/cm3 and 
1.07 g/cm3 

 

 

 

 

Transparency 
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Contributors Tasks/ Contents/ Activities Tools 

 These differences in the density of plastics is used in the sink-float 
method; a parting liquid is adjusted to a respective density between 
0.98 g/cm3 and 1.07 g/cm3 

 The heavy plastics sink to the bottom and the light plastics float on 
top. 

 The hydrocyclone separates by means of a vertical air current. 

 The lighter plastics are transported upwards with the air current and 
the heavier plastics sink downwards. 

 The weaker the air current the lower the density of the upwards trans-
ported plastics. 

 

Recycling 

 The recycling is subdivided into the recycling of basic and raw materi-
als and the incineration of plastics. 

 

Basic material recycling Raw material recycling Incineration of plastics 

Description: 

 

 Thermoplastics can 
be reutilized (reshaped) 
into other products 
through melting  

 The melting is done 
at 150 and 230 °C 

Description: 

 

 Polymeric basic 
materials are decom-
posed into low-
molecular raw materials, 
i.e. long-chained plas-
tics are separated into 
short-chained starting 
materials 

 The chemical conver-
sion closes the cycle of 
raw material – plastics – 
raw material 

Description: 

 

 The plastics are 
incinerated in incinera-
tion plants and used for 
the generation of energy 
 

Advantages: 

 

 Well applicable in 
facilities that process 
plastics as the wastes 
are unmixed 

Advantages: 

 

 No sorting and 
cleaning necessary 

 Production of high-
quality plastics 
 

Advantages: 

 

 Plastics have a high 
heating value  
 

Disadvantages: 

 

 Sorting and cleaning 
necessary in case of 
mixed wastes 

 Material deterioration 
occurs, therefore end-
less recycling is not 
possible  

 Production of goods 

Disadvantages: 

 

 High expenses of 
energy and machines 
are necessary that can 
seldom be justified   

 Not all plastics can be 
recycled using this 
method 

Disadvantages: 

 

 Only advantageous if 
separation and sorting 
of plastic wastes require 
energy-intensive meth-
ods 

 During incineration 
pollutants are dis-
charged that are collect-

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Transparencies 
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Contributors Tasks/ Contents/ Activities Tools 

of inferior quality that 
are eventually landfilled 

 Recycling into prod-
ucts of superior quality 
is currently not econom-
ic 

 ed in filters but have to 
be landfilled 

 

Goals:  However, the students have to become aware of the fact that recycling is 

no universal remedy for the waste problem as environmental burdens are 
generated here as well, like further energy consumption and discharge of 
pollutants, see Module S4 Avoidance [LÜPKES et al., 1994]. 

 

8.4 Small experiment        25 min 

 

Contributors Tasks/ Contents/ Activities Tools 

Teacher Task: By means of a small experiment, see Worksheet VII, the students 

should solidify and expand their knowledge on plastics. 

 

Contents: Experiment – Flotation test (Sink-float method) [LÜPKES et al., 

1994]  

This experiment is meant to divide plastics into individual groups sorted 
according to their density, i.e. to separate them using the sink-float 
method. 

 

 Required devices and chemicals:  

 Plastics samples 

 200 ml saturated sodium chloride solution (NaCl2) 
 200 ml saturated magnesium chloride solution (MgCl2) 

 Spoon, scissors, possibly pliers, 250-ml beaker 
 

Procedure 

 Comminute plastics into small pieces with scissors or pliers and mix 
in the beaker. 

 Add water ( = 1.0 g/cm³) to beaker, stir and skim the floating piec-
es. 

 Decant water, replace with saturated sodium chloride solution ( = 

1.18 g/cm³) and skim the floating pieces.  

 Decant sodium chloride solution, replace with saturated magnesium 

chloride solution ( = 1.33 g/cm³) and skim the floating pieces. 
 

Observation and evaluation 

 Polyethylene and polypropylene, among others, float on water,  

 Polystyrol and polyamide float on NaCl2 solution, 

 

 

 

 

Worksheet 
VII 
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 Polymethylmethacrylat floats on MgCl2 solution, 

 Not floating: polyvinylchloride, polyester, phenoplastics and most 

types of aminoplastic as their densities are each >  = 1,33 g/cm³  
 

 Density <  = 1.0 g/cm³:    Polyethylene and polypropylene 

 Density <  = 1.22 g/cm³: Polystyrol and polyamide 

 Density <  = 1.33 g/cm³: Polymethylmethacrylat 

 Density >  = 1.33 g/cm³: Polyvinylchloride, polyester, phenoplas-
tics, and most types of aminoplastics 

 

Students  Task: Conduct the experiment with the assistance of the teacher. 
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Module S9 – Part A: Waste has a value! 

 

Suitable for subject area: Social Studies, Mathematics 

 

Topic overview – Part A Duration [min] 

9.1: Does waste has a value? 10 

9.2: The non-financial value of wastes 20 

9.3: The financial value of wastes 20 

 

9.1 Does waste has a value?       10 min 

 

Contributors Tasks/ Contents/ Activities Tools 

Teacher Task: Write the following question on the blackboard and pose it to the 

students: 

“Does waste has a value?” 

Collect answers to this question from the students. 

 

Contents: Pose this question to the students and ask them to write answers 

on the blackboard, as follow : 

 

  “Does waste has a value? “ 

Answer 1: 

Answer 2: 

 

 

Goals:  The students are expected to come forward with ideas such as: 

 Wastes can be sold (monetary values). 

 Wastes can be reutilized (composting, paper recycling). 

 Wastes can be used for crafting etc. 

 

 

 

 

 

 

 

Blackboard 

Students Task: Collect ideas as answers to the question and write them on the 

blackboard. 
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9.2 The non-financial value of wastes     20 min 

 

Contributors Tasks/ Contents/ Activities Tools 
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Teacher Task: Explain the non-financial (non-material) value of waste to the students 

and make them understand it. 

 

Contents: Through the possibility to reutilize wastes (recycling) raw materials 

can be saved and less space is necessary for the disposal of these 
wastes, i.e. the environment can be preserved. 

 

Task: The students are asked to calculate the weight and volume of the wastes 

accruing most often at ACT that can be saved at the landfill if half of the 
wastes (50%) are reutilized. 

 

Contents: Present the following table and ask the students to calculate (the data 

in italics are to be calculated). 

  

Waste fraction 
Amounts 

[kg/week]* 

50% of 
amount [kg] 

Density 

[Mg/m³ ]* 

Volume 

[m³/week] 

Paper, cardboard 326.85 163.43 0.25 0.65 

Plastics 1,109.12 554.56 0.03 18.49 

Garden waste 1,146.30 573.15 0.11 5.21 

Food and kitchen 
waste 

1,806.85 903.43 0.80 1.13 

Total  4,389.12 2,194.57 - 25.48 

* Data from waste management concept [Klauß-Vorreiter, 2003] 

 Ask the students to come to the blackboard and fill in the results. 
 

 Depict the calculated volume of ~ 25.5 m3 as a cube. 

 Subsequently calculate the edge length of this cube. 

 

 

2.94 m edge length 

(human ~ 1.75 m) 

 

 

Goal: The students should picture this amount in their heads and realize the landfill 

space that could be saved. 

 But this is only feasible if the wastes are collected separately! 
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Students Task: Use the data and calculate the results.  

Teacher Task:    Interpretation of the results.  
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9.3 The financial value of wastes      20 min 

 

Contributors Tasks/ Contents/ Activities Tools 
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Teacher Task: Discuss with the students the financial (material) value of the 

wastes. 

Contents: Collect with the students the purchase values of wastes, e.g. how 

many Baht are paid for 1 kg of wastepaper etc.  

 Create the following table on the blackboard and fill in the val-
ues. 

 

Waste fraction Price per kilogram 

Example: paper 4 Baht/kg 

Glass 2 Baht/kg 

Plastic bottles 7 Baht/kg 

Plastic cups 4 Baht/kg 

...  

 

Task: Calculate with the students the financial value of the sellable 

wastes. 

 Present the following table and ask the students to calculate 
(the data in italics are to be calculated). 

 

Waste fraction Amount 
[kg/week] 

Baht / week 

Glass 131.18 262.36 

Paper, cardboard 326.85 1307.40 

Plastic bottles 78.90 552.3 

Plastic cups 232.90 931.60 

...   

Total 769.83 3053.66 

 

 Ask the students to come to the blackboard and fill in the results. 
 

 The 3,056.66 Baht can by multiplied with the 40 weeks of 
school to result in a value of 122,146.40 Baht/school year.  

 This roughly corresponds to 3,053.66 €/school year or in 
Thailand: 

  1 h of internet game  ~     30 Baht; 

  One movie ticket ~   100 Baht; 

  One domestic flight ~ 2800 Baht 

 

Goals:  The students should realize the financial value that can be saved.  

But this is only feasible if the wastes are collected separately! 

 

 

 

 

 

 

 

Blackboard 
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Module S9 – Part B: The separate waste collection 

 

Suitable for subject area: Social Studies 

 

Topic overview – Part B Duration [min] 

9.4: Revisiting the analyzed collection system 30 

9.5: An improved or rather new collection system 20 

 

9.4 Revisiting the analyzed collection system    30 min 

 

Contributors Tasks/ Contents/ Activities Tools 
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Contributors Tasks/ Contents/ Activities Tools 

Teacher Task: Present the current collection system together with the students. 

 The teacher assesses the result in terms of whether the wastes at 
the school are separately collected and thus can be reutilized, or 
whether the wastes are completely landfilled. 

 

Contents: the students should bring together the following insights: 

a) the waste fractions at ACT from Module S1, 
b) the waste system from Module S3 – Part B, 
c) the reutilization possibilities through composting and the re-

cycling of paper and plastics, 
and thus realize the characteristics of the current collection system. 

 

a) and b) bring together the insights – which waste fraction is collect-
ed in which container. 

 

Container type 

 

Waste fraction 

(color 
& type) 

... ... ... ... ... 

Hazardous 
waste  

      

Drink cartons       

Metal       

Glass       

Paper, card-
board 

      

Residual waste       

Plastic cups       

Plastic bottles       

Other types of 
plastics 

      

Garden waste       

Food residuals 
and kitchen 

wastes 
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Contributors Tasks/ Contents/ Activities Tools 

  

 c) Are the following waste fractions collected separately? 

 

Paper Garden and food wastes 

Yes No Yes 

Good  Recy-
cled paper 

Bad  Landfill Good  Com-
posting 

 

 

Transparency 
23 

 

  

Plastic cups Plastic bottles 

Yes No Yes 

Good  

Recycling 
Bad  Landfill  

Good  

Recycling 

 

 If the waste fractions are not collected separately they will be 
landfilled, which increases landfill space and burdens the envi-
ronment. 

 If the waste fractions are not collected separately they cannot 
be sold or reutilized. 

 If the waste fractions are collected separately they can be reuti-
lized, i.e. raw materials, energy and landfill space can be saved, 
which preserves the environment. 

 If the waste fractions are collected separately they can be sold. 
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9.5 An improved or rather new collection system    20 min 

 

Contributors Tasks/ Contents/ Activities Tools 

Teacher Task: Ask the students to collect ideas for an improved or rather new collection system 

and  

 Subsequently explain the improved or rather new collection system to the students. 

 

Contents:   In order to be able to reutilize the reusable materials they have to be collected 

separately. 

 Based on the waste management concept this separate collection is implemented as 
follows: 

 

Waste 
fraction 

Plastic 
cups 

Plastic 
bottles 

Paper 
Catering 

waste 
Garden 
waste 

Residual 
waste 

Container 
color Red Orange Blue - Green Yellow 

Container 
type  

Cup 
collector 

260 l 
Container 

/ metal 
boxes 

260 l 
Container 

Stainless 
steel 

container  

260 l 
Container 

260 l 
Container 

Illustration 

 

 

 

 
 

  

Purpose Recycling Recycling Recycling 
In part 

composting 
Composting Landfill 

 

Explain to the students the improved or rather new way of collecting.  

 

 

 

 

 

Transparency 
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Contributors Tasks/ Contents/ Activities Tools 

 Task: Using the following two graphics explain the purpose of the separate waste collec-

tion on the basis of the individual steps. 

 

Contents: In order to be able to reutilize the reusable materials they have to be collected  

separately, for example as follows: 

 

Without separate collection 

(4 steps) 

With separate collection 

(3 steps) 

1.) Disposal of all wastes in one 

container 

 

 

1.) Disposal of all wastes in different containers 

 

         

 

 

2.) The waste is collected 

 

 

 

2.) The waste is collected with different vehicles  

 

 

 

 

 

 

 

 

3.) The waste has to be separated to 

be reutilized 

 

 

4.) Reutilization of the wastes is 
possible in part. 

3.) The different waste fractions can be reutilized 

without separation of the waste fractions 

 

Transparency 
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Module S10 – Parts A/B: Summary 

 

Suitable for subject area: Thai 

 

Topic overview – Parts A/B Duration [min] 

 Summary of course contents 2 x 50 

 

Summary of course contents     2 x 50 min 

 

Contributors Tasks/ Contents/ Activities Tools 

Teacher Task: The students should write essays or an article for the monthly student 

newspaper, possibly the activities of the whole course. 

 

Contents: Exemplary topics of the essays 

 Information about the current waste data at ACT 

 What possibilities do exist for every individual to avoid wastes? 

 What are the students learning in environmental education? 

 Etc. 
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Additional module S1  Visit of a landfill or transfer station 
 

Suitable for subject area: Social Studies 

 

Topic overview Duration [d] 

 Visit of a landfill or transfer station 1 

 

Visit of a landfill or transfer station     1 d 

 

Contributors Tasks/ Contents/ Activities Tools 

Teacher Task: Organize the visit of a landfill or transfer station with the students.  

 

Task: Prepare background knowledge on the visit and impart it to the students. 

 

Contents: For example the following questions should be addressed: 

 Since when does this transfer station/landfill exist? 

 How many waste trucks arrive daily at the station? 

 What task do the individual persons have? 

 Which waste fractions are delivered and which can be seen? 
Etc. 
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Additional module S2  Art made from waste 
 

Suitable for subject area: Scout (Arts) 

 

Topic overview Duration [min] 

 Art made from waste 2 x 50 

 

Art made from waste       2 x 50 min 

 

Contributors Tasks/ Contents/ Activities Tools 

Teacher Task: Make collages from waste materials together with the 

students. 

 

Contents: The students should make a collage from waste materi-

als. 

 Collect usable waste fractions. 
Select a suitable theme from the field of waste, e.g. 
“Waste separation at ACT”. 

 

 

 

Collecting waste 
materials 

Students Task: Design and make a collage. 
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7 Worksheets 
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Worksheet I – Table of waste analysis 

Location Waste fraction 

  

  

  

  

  

  

  

  

  

  

  

  

 

 

 

 

(Cutting line) 

 

 

Worksheet I – Table of waste analysis 
 

Location Waste fraction 
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Worksheet II – Vocabulary related to the topic of waste [www – 12] 

 

 English Thai   English Thai  
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 English Thai   English Thai  
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 English Thai   English Thai  
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 English Thai   English Thai  
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 English Thai   English Thai  
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 English Thai   English Thai  
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 English Thai   English Thai  
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 English Thai   English Thai  
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 English Thai   English Thai  
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 English Thai   English Thai  
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Worksheet III – Waste memory game 
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Worksheet IV– Separation of packaging wastes 

Packaging 
for ... 

Paper 
Catering 

waste 
Plastics Glass Metal Other 

       

       

       

       

       

       

       

       

       

       

       

Total       

 

 

 

(Cutting line) 

 

 

Worksheet IV – Separation of packaging wastes 
 

Packaging 
for ... 

Paper 
Catering 

waste  
Plastics Glass Metal Other 
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Total       

 



Dr.-Ing. Gunnar Hädrich 

205 

Worksheet V – Game of questions about composting 

“What is permitted on the compost heap?” 

yes Material no 

 Hazardous waste  

 Coffee grounds and tea leaves  

 Metal  

 Glass  

 Dry eggshells  

 Fruit remains  

 Plastics  

 Garden waste  

 Food and kitchen waste  

 Foliage, straw hedge trimmings  

 Drink cartons  

 Flowers  

 Colored paper, catalogs  

 

(Cutting line) 

 

 

Worksheet V – Game of questions about composting 
 

“What is permitted on the compost heap?” 

yes Material no 

 Hazardous waste  

 Coffee grounds and tea leaves  

 Metal  

 Glass  

 Dry eggshells  

 Fruit remains  
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 Plastics  

 Garden waste  

 Food and kitchen waste  

 Foliage, straw, hedge trimmings   

 Drink cartons  

 Flowers  

 Colored paper, catalogs  
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Worksheet VI – Properties of paper 
 

Property Answer 

What is your sheet of paper called?  

What color does your sheet of paper have?   

What purpose does your sheet of paper 
serve?  

 

Run your finger over the paper. Is the sur-
face rough, smooth or very shiny? 

 

Is your sheet of paper recycled paper or is it 
made of new fibers? 

 

Hold your sheet of paper at one corner and 
shake it. Is the rustling strong, medium or 
weak?  

 

Blow against the sheet of paper. Is it perme-
able to air or not? 

 

Hold your sheet of paper against the light. Is 
it translucent or not? 

 

Compare your sheet of paper to other types 
of paper. Is your sheet thick, medium or thin? 

 

Dip one corner of your sheet of paper into 
water. Does it soak up the water strongly or 
barely? 
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Worksheet VII – Experiment – Floating test [LÜPKES et al., 1994] 

 
The purpose of this experiment is the separation of plastics in distinct groups sorted 
according to their density. 

 

Devices and chemicals:  

 Plastics samples 
 200 ml saturated sodium chloride solution (NaCl2) 
 200 ml saturated magnesium chloride solution (MgCl2) 
 Spoon, scissors, possible pliers, 250 ml beaker 
 

Procedure 

 Comminute plastics into small pieces with scissors or pliers and mix in the 
beaker.   

 Add water ( = 1.0 g/cm³) to beaker, stir and skim the floating pieces. 

 Decant water, replace with saturated sodium chloride solution ( = 1.18 g/cm³) 
and skim the floating pieces.   

 Decant sodium chloride solution, replace with saturated magnesium chloride 

solution ( = 1.33 g/cm³) and skim the floating pieces.  
 

Observation and evaluation 

 Polyethylene and polypropylene, among others, float on water, 
 Polystyrol and polyamide float on NaCl2 solution, 
 Polymethylmethacrylat floats on MgCl2 solution, 
 Not floating: polyvinylchloride, polyester, phenoplastics and most types of ami-

noplastic as their densities are each >  = 1,33 g/cm³ 
 

 Density <  = 1.0 g/cm³ : Polyethylene and polypropylene 

 Density <  = 1.22 g/cm³: Polystyrol and polyamide 

 Density <  = 1.33 g/cm³: Polymethylmethacrylat 
 Density  >  = 1.33 g/cm³: Polyvinylchloride, polyester, phenoplastics, and 

most types of aminoplastics 
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8 Teaching transparencies for the modules 
 
Separate file! 
 

 

 
 
 


