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ABSTRACT

This thesis was an action research regarding environmental education about
waste and waste management among member of the Business Computer Club of
Samutsongkhram Technical College. The objectives of this research were to study
waste separation and recycling in college and develop a youth participatory learning
plan on this topic. The study was divided into three steps as follows: 1) Preparation for
the participatory learning. 2) Operation of the participatory learning. 3) Evaluation.
The research design used one group pre-test and post-test on the 27- member sample

group.

In this research, the researcher used the CIPPA MODEL. This model has five
components: 1) construction and seeking of knowledge by the students themselves (C),
2) interaction with members of the same and different groups (I), 3) physical and
mental participation (P), 4) process learning and development of a product (P), and
5) application of the knowledge (A).

The sample students were found to have significantly increased their
knowledge, attitude and participatory behaviour. In addition, the sample students also
reported they were satisfied with the CIPPA MODEL. Thus this model was suitable
and appropriate for these students. They constructed their own knowledge about waste
and waste management by using the group process, involving interaction with
members of the same and different groups, participation, process learning and product
development, and application on waste minimization in the college. This was achieved
through waste separation, selling recycled waste and reusing as compost created by
means of effective micro-organisms and molasses, producing a liquid fertilizer. This
study indicates the potential of this model for use among students in colleges under
the Vocational Education Commission, Ministry of Education. It is recommended this
learning process should be arranged for those other students in order to increase
participation in waste minimization.

KEY WORDS: PARTICIPATORY LEARNING / WASTE SEPARATION /
WASTE RECYCLING / SAMUTSONGKHRAM TECHNICAL
COLLEGE

143 Page ISBN 974-04-4538-1




Fac. of Grad. Studies, Mahidol Univ. Thesis / v

= 9 A T @ o g v J ' =2
fﬂiliEJ‘I«!ELHJTJJJﬁ’Jui’HJ"'UENLfJTJ"]quluﬂTiﬂﬂLlEJﬂqu‘ﬂI?JE‘JfJL!,a$ﬂ13u1ﬂﬂ‘]_lllﬂ‘]5ﬂigiﬂalfuﬁl°ﬁll Tugoudnu:

nidiAneINdematiaaynsans . (YOUTH PARTICIPATORY LEARNING REGARDING

WASTE SEPARATION AND RECYCLING IN COLLEGE: A CASE STUDY OF
SAMUTSONGKHRAM TECHNICAL COLLEGE).

o5 Tiznny lay 4436196 SHED/M
A 1. (AunAdeudny)

a a o [ I'd da a o [
AYNTIUMIAIVAVINGIINUS: S¥UUT gANeANYg, wua, wuind A55Au1 mymueu, PhD.
w5y dadua, .0,

UNAALGD

4
v A

awv IS Ay A a va 4 a g @
N13IVYAIIU L‘]JuﬂTJ')i]fJ!,“lf\T]J;]‘Uﬁﬂ”li Lﬁ’t‘)ﬁﬂﬂl!ﬂiﬂﬁﬂuﬁﬂé}i’)ﬂﬁﬂy”l L?E]leﬂﬁjﬂﬂllﬂgﬂﬁ%ﬂﬂﬁ

e

a a @ a

yarlos 1Hunaindnsusuneuiiumesgsne Inedomadaaynsasasy  iagUszasdiiiosaium
miﬁauigmnﬁdauimﬁu uaznaaeldlszaninavewmumsisons Taeliatauiunmside 3 funeu
Tdun 1) mamSeumsSeuguuuiidiusoy  2) maseuguuuiidiusin Tasld CIPPA MODEL
3) msdsviiuwa  gupumsTodluuneseudoutazuds nauAey dvsuindnuingudledia

PUIU 27 AU

Tums39e 39614 CIPPA MODEL &silesfilszneu 5 Uszms 1aun 1) d5ouasiaazdunn

Ay o Jdo 4 . A 1 3 1
mmi’é’wmum (Construct: C) 2) ﬁﬂgﬁnwuﬁﬂmﬁau (Interaction: I) 3) UEIUTINMINT WMBLAL
9ala (Participation: P) 4) iSouinszurumsuaziimaniu (Process/Product: P) uaz 5) 1hanwg il

Uszgnd 1% (Application: A)

HAMIITENUN UnANEINGUAIBINTIAZIUMRASAIUAINS 1WAAA LazNgANTTUMITdIUTIN

4
o w a @ 1w oA

4
Wuednitdayneada  wenandl damuinindnyinguaiedisiinnuianelylunszuoumsiseus

&l
4

q
4 E4
@1 CIPPA MODEL awiu giuuumsiSouiil Ssinnuminzan wazldldanindnuinguil Tae

o = VW ' v s Y & o Yy v
uﬂﬂﬂHWﬂij‘llﬁ’J’t‘)fJNﬁnﬂiﬂﬁﬁN'E]Qﬂﬂ'!ﬂu?lﬁlu!,i’t‘)\i ial.ﬂN@ﬂLLﬂ%ﬂWiﬁ]ﬂﬂWﬁlAﬂNﬂﬂqﬂﬂjﬂﬁulﬂﬂ Iﬂﬂisﬁ

1 { Ay W o’y 1 1 1 a A 1 ] ~
nszuaumsnguilinmsas wl§duiusyumelungy uazszningy wamsiidausan 1d5eud
AszUIumMs Heanuainmsitou; awsnililszgnd 19 Tasnsilfiiasedumsandiuayades

2
] o o

) v
a o Y [ v o a o 3
Tuanendearemsnauenyardos msdadiiioyadess lmaa wazmsihiilevimdndinm msAnwiasail

a

¥ o w

ldyydw =) YAq Yo = 9Yq Yo o <K =2 o

e lmimudnen ez uuumsGeuinlsdanmaseug nnudnane luaowdane Tudenadninanu
=1 = a =2 a9 Y a o = aldy

AUZNITUMININTIANYT NT2NTNANBITMT Telldorauonuz Idimsinsaminszoaumssous il

Vo o v o =R A A ¥ A ' a Y v A2
Glslfi]ﬂﬂ1§Haﬁ@ﬂﬁWﬂﬁUuﬂﬁﬂBW@uqLWﬂﬁi']\Tﬂ'li 3Jﬁ')uﬁ/]ucluﬂ'lﬁaﬂﬂiNqﬂ‘lu‘.aN@ﬂhlﬂﬂ/nqsll'n\iu']ﬂﬂqmu

143 w111 ISBN 974-04-4538-1




CONTENTS

ACKNOWLEDGEMENTS
ABSTRACT

LIST OF TABLES

LIST OF CHARTS

CHAPTER

I INTRODUCTION

1.1 Background and Significance of the Problem
1.2 Objectives of the Research

1.3 Research Questions

1.4 Research Hypotheses

1.5 Scope of the Studies

1.6 Definitions of the Research

1.7 Contribution of the Studies

II' LITERATURE REVIEW

2.1 Concept of Environmental Management in Public Participation
2.2 The Learning Process through the Learner-Centred Approach
2.3 Participatory Learning

2.4 Participatory Learning with Group Process

2.5 Waste Management in Communities

2.6 Waste Management in College

2.7 Waste Management for Recycling in Thailand and Abroad

2.8 Related Researches

Page

iii
iv
ix

Xi

10
10
10
11

14
17
23
24
32
35
37



CONTENTS (Continued)
CHAPTER

III RESEARCH METHODOLOGY

3.1 Target Population and Sampling

3.2 Conceptual Framework of the Research
3.3 Research Design

3.4 Research Procedures

3.5 Instrument for the Research

3.6 Data Collection and Analysis

IV RESULTS

4.1 Characteristics of the Sample Students

4.2 Participatory Learning Plan/Learning Activities

4.3 Learning Achievement as the Results of the Participatory
Learning Implementation

4.4 Monitoring of the Participatory Learning

V DISCUSSIONS

5.1Characteristics of the Sample Students

5.2 Structural of Youth Participatory Learning Plan Regarding
Waste Separation and Recycling in College, by CIPPA MODEL

5.3 Results on Trying Out the Participatory Learning Plan

VI CONCLUSIONS AND RECOMMENDATIONS
6.1 Conclusions

6.2 Recommendations from the Research Findings

6.3 Recommendations for Further Research Studies

vil

Page

43
43
45
45
55
56

57
59

60
71

78

79
80

88
90
91



CONTENTS (Continued)

BIBLIOGRAPHY

APPENDIX

APPENDIX A
Location of Samutsongkhram Technical College
APPENDIX B
Diagram of Samutsongkhram Technical College
APPENDIX C
Youth Participatory Learning Plan Regarding Waste Separation
and Recycling in College
APPENDIX D
1. List of Experts
2. List of Learning Moderators
3. List of Sample Students
APPENDIX E
Research Questionnaires
APPENDIX F
1. Difficulty Power and Discrimination Power of Knowledge Test
2. Discrimination Power of Attitude Test
APPENDIX G
Club Activity
APPENDIX H
List of Pictures in the Participatory Learning Activities

with CIPPA MODEL

BIOGRAPHY

viii

Page

93

98

100

102

109

113
127

130

132

143



LIST OF TABLES
Table

1 Advantages and Disadvantages of Solid Waste Management in
Different Types

2 Number of the Students Classified by the Subject Types and
Level Types, the Academic Year 2002

3 The Analysis on the Contents in the Youth Participatory Learning Plan
Regarding Waste Separation and Recycling in College

4 Number and Percentage of the Sample Students Classified
by the Study Characteristics

5 Number and Percentage of the Sample Students According to the
Knowledge Scores, Before and After the Participatory Learning

6 The Analysis Result of Knowledge Regarding Waste Separation
and Recycling in College Classified by Items

7 Comparison of the Pre-test and Post-test of Knowledge Scores Regarding
Waste Separation and Recycling in College among the Sample Students,
Before and After the Participatory Learning

8 Number and Percentage of the Sample Students According to the
Attitude Scores, Before and After the Participatory Learning

9 Comparison of the Pre-test and Post-test of Attitude Scores Regarding
Waste Separation and Recycling in College among the Sample Students,
Before and After the Participatory Learning

10 Number and Percentage of the Sample Students According
to the Participatory Behaviour Scores, Before and After the
Participatory Learning

11 Comparison of the Pre-test and Post-test of Participatory Behaviour Scores
Regarding Waste Separation and Recycling in College among the Sample
Students, Before and After the Participatory Learning

12 Number and Percentage of the Sample Students According to

the Levels of Satisfaction

Page

50

58

61

62

64

65

65

66

67

67



LIST OF TABLES (Continued)
Table Page

13 Number and Percentage of the Sample Students Classified by the Opinion
Level from Learning 69
14 Number of Scrap and Peel of Fruits and the Liquid Fertilizer Production 72
15 Number of Separated Recycled Waste Classified by Types 72
16 Bulk Density of Waste Before and After the Participatory Learning 73
17 The Composition of Recycled Waste in Samutsongkhram Technical College
Before and After the Participatory Learning 74



LIST OF CHARTS

Chart Page
1 The Components of Participatory Learning 18
2 Participatory Learning 20

3 Conceptual Framework for the Studies entitled “Youth Participatory

Learning Regarding Waste Separation and Recycling in College” 44
4 Steps of “Youth Participatory Learning Regarding Waste Separation

and Recycling in College” 46
5 Detail of Steps in “Youth Participatory Learning Regarding

Waste Separation and Recycling in College” 47

6 Research Procedures and Results 60



Fac. of Grad. Studies, Mahidol Univ. M.Ed. (Environmental Education) / 1

CHAPTER I
INTRODUCTION

1.1 Background and Significance of the Problem

Solid waste problem has been an important environmental problem. The
amount of it from communities has been increased with increasing population,
including with the changing of consumption behaviour and package’ s development,
which are the factors stimulated to bring the chronicle problem seriously and more
widely. This is effected to the environment and society, which caused pollution
problem to hygiene health, economic, and society as a whole. However, it is hardly to
dispose of total solid waste. There still remains a problem of uncollected wastes and
cannot degrade because some types of waste which recyclable potential for the
production of new materials are disposed of without necessity. Some of them could be
reused as well but are mixed other waste without any separation. This leads to a high
cost of collection, transportation and disposal. This situation has an impact high cost
relevant to imported raw materials and also lead to increase on raw materials
consumption, which are natural resources. This causes the declining and unsustainable
use of natural resources.

The amount of solid waste from communities all over the countries in 2000
was approximately 38,170 tons per day or 13.9 million tons per year. That was a few
increased from 1999. By area, 9,130 tons per day was from Bangkok or 24% of total
municipalities, and Pattaya City (totally 1,131 municipalities) 11,785 tons per day or
31%, and outside the municipalities 17,255 tons per day, or 45%. (The Office of
Environmental Policy and Planning, 2002: 61-63) The daily waste production rate of
the Bangkok Metropolitan Area and its perimeter provinces was 1
kilogram/day/person compared with 0.7 kilogram/day/person for municipalities in

other regions of the country.
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For solid waste management, the Thai government has adopted the supply

side approach in managing solid waste, that is, by focusing on providing of facilities

and infrastructure (The Office of Environmental Policy and Planning, 2002: 147),

namely, sanitary landfill, composting, and incineration. Each method has more highly

cost advantages and disadvantages as Tablel.

Tablel Advantages and Disadvantages of Solid Waste Management in

Different Types

Solid Waste

Management System

Advantages

Disadvantages

1. Sanitary landfill

2. Composting

3. Incineration

- Low cost per unit

- Separate the all fresh
waste to make fertilizer
- Make money from

selling fertilizer

- Be able to dispose of
waste about 90 % of the

total waste

- Requires large land area
- Have the pollution from
odour and leachate

- Public protests in the area

-Have the cost of separation
and waste management

- Have the environmental
problems together with
odour and leachate from

waste

- Highly cost per unit in
high management

-Must get rid of the ash
and the residue properly

- Make the environmental
problem from smoke and

smog

Source: The Office of Environmental Policy and Planning, 2002
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Waste management at source was another guideline in waste management
that came in 1987, namely, reducing the amount of waste, persuading people in
community to participate in waste management, namely, the SR methods (reuse, refill,
repair, reduce, and recycle), and waste separation before discard. All of these methods
could reduced waste into lowest disposal that was the principle of waste management
which were called “Sustainable Development” (Energy and Environmental
Development Foundation, 2002: 1-1)

Therefore, the government analyzed problems and difficulties of waste
management in order to provide a policy for waste management by integrating waste
management at source and at the end together (The Office of Environmental Policy
and Planning, 2002: 150-152). With managing waste in a hygienic principle,
controlling waste generation and waste recycling; moreover; supporting private sector
to invest in waste management system and promote community to participate in
solving waste problems by providing two targets in waste management as follows:

Target 1: Waste management at source emphasized on solving source of
problem which is consumer and producer.

The target was to reduce waste generation from people to 1
kilogram/day/person and reduce the amount of waste to only non-recycling to dispose
by using the 5R project and waste separation.

The 5R project is to reduce product using which would create waste, use
refilled products, repair old materials, reuse used products and recycle usable products.
This method will help to reduce the amount of waste and turn waste to money by
reusing it as raw materials in product process. For the 5R project, government, private
sectors and communities held the supplementary projects in practical ways in order to
promote and support the SR project successful. The supplement projects were, namely,
Recycling the Community and School Bank, Waste-for-Egg, and Waste Donation
Project.

Target 2: Solving problems at the end by developing and improving waste
disposal in order to bring the leftover waste from the 5R project to dispose.

The target was to have sanitary waste disposal system in every urban city.
Waste collection in the cities has to complete 100% and outside cities to collect of

leftover waste is not more than 10% of total amount of waste, moreover, the city has to
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reuse waste at least 15% of total amount of waste. (The Office of Environmental
Policy and Planning, 2002: 150-152)

At the present government invests on improving solid waste disposal system
in some areas and builds new waste disposal system. Most of waste disposal systems
are sanitary dump sites while incinerators can only find in 3 areas, namely, Muang
Phuket Municipality, Tambon Samui Island Municipality, and Muang Lumpoon
Municipality. (Department of Pollution Control, 2000)

On the other hand, from 1996 to 2000, recycled waste had been increased
from 1.4 to 2.0 million tons per year. Average rate of increase recycled waste was
8.9% per year. Proportion of recycled waste was about 40-60% of total amount of
waste which compared about amount of recycled waste in the year 2000 was about
14.4%. Thus, recycled rate could been increased more than 25-45% of total amount of
waste. (The Office of Environmental Policy and Planning, 2002: 148)

Department of Pollution Control (1998: 1-14) had developed and promoted
the effective and complete cycle of recycling scheme that needed to provide various
mechanism, which would facilitated separation and recovery of used materials for
recycling, namely, providing technology of reducing waste amount and recovery of
waste, establishment of factories and markets for products which already separated
and recovered, recovery plants for waste recycle, arranging for expanding the final
waste disposal site, and providing strategies which government related with agencies,
private sectors and industries had to follow in practical, in order to achieve feasible
implementation of the proposed plans and strategies. These solutions would be
supported by campaigning for the conservation of environment, natural resources and
energies. In addition, pollution mitigation by means of reuse/recycling will contribute
benefits to economics and society, namely, leading to various kinds of job, namely,
waste separator in the recovery plants, manufacturer of recycled products, waste agent
or waste shop and saleng. In addition, reuse/recycling technology can help the rate of
natural resources destruction, waste amount, and the problem of finding future landfill
site, making income and increasing value of waste.

Samutsongkhram is one of the communities of solving this problem because
it is the small province covered an area about 416,707 squarekilometers or 260,441.87

rais. From the data of the Provincial Environmental Management Action Plan in 2003
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(The Office of Samutsongkhram, 2002: 1-2) was found that there are 205,696
population in Muang Samutsongkhram Municipality, covered an area about §
squarekilometers with the total population 35,481, rate of waste generation 0.8
kilogram/person/day, the amount of solid waste in this area will be about 32 tons per
day. This make the municipality dispose of it 30 tons per day so the problem that the
leftover waste will be about 2 tons as well as the study of composition waste in this
area which was found that the waste which has potential for recycle are about 48.36%
by the paper 22.29%, plastic 10.06%, rubber 7.03%, metal 6.31% and others 2.67%.
At present there is the waste separation by the municipality’ s waste collectors is about
769 kilograms per day. (Muang Samutsongkhram Municipality, 2002), whereas
Tumbon Amphawa Municipality is about 12 tons per day but can be dispose of 8 tons,
so the leftover waste 4 tons per day. Other municipalities and many Sub-district
Administrative Organizations have increasing the amount of waste and they have the
leftover waste that is caused adverse impacts on the environment and public health.
Samutsongkhram has used the waste disposal center management system
(Muang Samutsongkhram Municipality, cited in The Office of Samutsongkhram,
2002: 1-2) By using sanitary landfill covered an area about 18 rais which waste
disposal is about 70-75 tons per day, situated at Ban Tawanchak, Lardyai, Muang,
Samutsongkhram. It had been started since 1998 and now which is the last step.
In 2001, the Muang Samutsongkhram Municipality had bought more 22 rais of land
and asked the public land which was near the disposal places 20 rais and gave March
Utilities Co., Ltd. to study the feasibility and detail designs for construction of waste
disposal center with integrated management systems for managing solid waste, that
was, waste disposal centers together by each local collected and sent to the place
including waste collection fees in local with the Polluter Pays Principle, moreover, it
provided to make in-cycle solid waste project of Samutsongkhram for offering the
budget allocation through the Provincial Environmental Management Action Plan
from the Ministry of Science, Technology and Environment. In mid year of 2002,
there was obviously the conflict problem in the waste disposal area, because of people
who lived at Ban Tawanchak, they did not allow to dispose of the solid waste here.
When it rained, the leftover waste had many amount which gave bad odour around
that community. So it was the interesting problem and should be solved the ways to

carry out quickly which now many municipalities in the province managed to only
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face problem by moving the waste disposal places in the temporary place and the
payment 20,000 baht per day 600,000 baht per month or about 7 millions baht per year
(Muang Samutsongkhram Municipality, 2002) which could not be stopped.

From this situation which had happened in Samutsongkhram is the clearly
confirmation that it is time for everyone to participate in waste generation and must be
responsible for waste management together. One way to solve the problem is to bring
the way of raising the general public awareness of negative impacts from waste and
support the people and youth in this area to take part in the management of it together
which is concerned with the solid waste management’ s guideline as a whole, of the
country by giving the information’ s study of solid waste situation, solid waste
knowledge and reducing the amount of solid waste’ s guideline by waste separation
and recycling into other forms for real practical concrete form, make examples as well
as see the practical steps and participate in solid waste management obviously. It can
be brought in more extension for the same main purpose is to reduce the amount of
solid waste through the least in waste disposal and suggest to raise the awareness for
everyone to realize the solid waste problem, reduce the waste management cost,
reduce the loss of solid waste management and extend the long life of world resources.

Accordingly, the beginning with managing study for youth who take part in
solving the environmental problems about solid waste through education which is the
important mechanics to help the solid waste management s guideline by public
participation in actual practice which can receive the sustainable goal, solve the
problem in the long life. It is the beginning and original of creating the participation in
waste management by using the participatory learning plan regarding waste separation
and recycling in college, solving the solid waste problems which lead to manage the
people in the provincial level’ s solid waste management in the other time.

Samutsongkhram Technical College is a large college, Vocational Education
Commission, Ministry of Education, situated on Ekachai Road, Tambon Lardyai,
Muang, Samutsongkhram, its total area 54 rais 1 ngan 84 squarewa, divided into 2
parts were the site of the college 42 rais 1 ngan 25 squarewa and another was the site
of teacher’ s houses 12 rais 59 squarewa. (Samutsongkhram Technical College, 2002:
2) which the site was on the way between municipality area (the solid waste’ s source
of community) and the waste disposal of the province at Ban Tawanchak, Lardyai,

Muang, Samutsongkhram seen Appendix A.
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Samutsongkhram Technical College is consisted of 8 permanent learning
buildings (divided into 43 classrooms and 65 laboratory rooms), 4 units of workshop
buildings and operation, 28 boarding houses and 4 block boarding houses (21 units)
1 flat (14 wunits), 1 central material, 1 business building, 1 hall and canteen
(Samutsongkhram Technical College, 2002: 31) seen Appendix B.

The Educational Management of this college has been taught 2 systems.
They are: 1) Normal System, the Certificate level (CERT.), Industrial Trades,
Home-Sciences and Commerce Programs and the Diploma level (Dip.) Industrial
Trades and Commerce Programs, apply the two types (morning and afternoon) and
2) Dual Vocational Technique, the Certificate level (CERT.) only Industrial Trades
2 majors, auto-mechanics and machine shop. The total of students classified by the

program and class levels in the academic year 2002 was 3,362 persons as Table 2.

Table 2 Number of the Students Classified by the Subject Types and Level Types,
the Academic Year 2002

Certificate Diploma
System Program Total
1 2 3 | Total | 1 PN 3 Total

Normal | Industrial Trades | 398 | 410 | 317 | 1,125 | 298 | 334 | 76 | 708 | 1,833

Home-Sciences 48 60 50 158 - - - - 158

Commerce 293 246 | 255 794 213 230 28 471 1,265
DVT Industrial Trades 49 33 24 106 - - - - 106

Total 788 | 749 | 646 | 2,183 | 511 | 564 | 104 | 1,179 | 3,362

Source: Samutsongkhram Technical College, 2002

However, there are teacher officials, civil officials, permanent employees,
temporary employees and employed-teachers totally 204 persons, including with
management the graduate level of Muban Chombung Rajabhat Institute which had
opened Saturdays and Sundays. A lot of students have studied and used the services
here.

It is found that Samutsongkhram Technical College is the place where is

gathered a lot of people in the community, learning activities, job practice, and the
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consumption service within the college happened everyday all the weeks which has
been made the bulk of solid waste.

The solid waste composition within this college are 2 types: 1) Solid waste
from the consumption, namely, food and vegetable scraps, fruit peel, plastic bottles,
milk packages, aluminium cans of drinks, sweets scraps and packages, plastic bags,
and plastic glasses. 2) Solid waste from the learning activities, namely, paper, used
books, paper boxes, office supplies, media instruction and the scrap of practical
materials in each department s workshop of the college, mostly, was the wood bark
and metal scraps (Mayuree Kongdoung, 1999).

From the above factors, Samutsongkhram Technical College had managed
waste management by collecting them to gather heap in each place within the college
for 6 places, which were separated the types to wet solid waste, namely, food and
vegetable scraps and fruit peel by using the yellow bins at the hall and canteen.
Whereas, others solid waste’ s leftovers are around 5 places of college by using the
green or blue bins and ready for collecting from Lardyai Sub-district Administrative
Organization which is responsible for the waste collection in the college area, 3 days a
week, about 1.5 tons each times or about a half of the container, It was the solid waste
which not only be separated and recycled a lot but also separated valued solid waste,
namely, paper and plastic bottles which the permanent building’ s janitors and cleaners
which are responsible for the canteen who can get the special income while the
students who make a bulk of solid waste’ s amount, however, they are not interested or
have participation in. By this reason, the college which is the proper place for youth
participatory learning regarding waste separation and recycling to raise awareness and
participate with the youths in reducing the amount of solid waste at sources into the
least for waste disposal.

Therefore, the researcher is interested in bringing the environmental
education to the student youths in Samutsongkhram Technical College through
participatory learning regarding waste separation and recycling in college, by CIPPA
MODEL (One of the models in learning process management which is learner-centred
approach by the National Education Commission, 2002). It is the co-operation
between the teachers and students. The teachers provide the learning by applying the
interesting students of the college to take part in learning for 27 sample students of

Business Computer Club of Samutsongkhram Technical College who are interested in
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the environmental problems and divided into 5 sub-groups, may have 5-6 members.
They use the opinion exchange learning together in group process, construct
knowledge from the original experience to develop body of knowledge through
participation, survey, research the problem to provide in solving the problem, decide
to choose activity, begin to manage, evaluate, conclude the lesson for the data on
solving solid waste problem in college. By using the crisis on solid waste problem in
the community as stimulator, outside situation which is controlled to have needed for
creating the participatory learning in solid waste management to be happened actually.
By the beginning from the youths in college to be success on extension through the
local public participation for practice solving the solid waste problem in the future and
expect when learning process of youth participatory learning regarding waste
separation and recycling in college. The activities which can be managed in this
research will have stimulated the students and adapt to develop in solid waste
management of college which may be useful for other students in colleges under the
Vocational Education Commission, Ministry of Education in applying for participation

in solid waste management more widely.

1.2 Objectives of the Research

The objectives of this research were as follows:

1.2.1 To study and develop the youth participatory learning plan regarding
waste separation and recycling in college, by CIPPA MODEL.

1.2.2 To try out and evaluate the effectiveness of the youth participatory
learning plan regarding waste separation and recycling in college, by CIPPA MODEL.

1.3 Research Questions

In this study, there are questions from the research as follows:
1.3.1 The youth participatory learning plan regarding waste separation and
recycling in college, by CIPPA MODEL, should have concept, objective, content for

learning, learning activities, measuring and evaluating, and what each are.



Arunya Terapinyo Introduction / 10

1.3.2 When the youth participatory learning plan is implemented on a trial
basic, is it possible to proceed effectively or achieve goals according to provide
targets?

1.3.3 Are the sample students who participated can be satisfied with

participatory learning process?

1.4 Research Hypotheses

The hypotheses of this research were as follows:

1.4.1 After the participatory learning, the sample students’ average score of
knowledge was statistically higher than before the participatory learning.

1.4.2 After the participatory learning, the sample students’ average score of
attitude was statistically higher than before the participatory learning.

1.4.3 After the participatory learning, the sample students’ average score of
participatory behaviour was statistically higher than before the participatory learning.

1.4.4 During the implementation of the participatory learning, the sample
students were satisfied with the participatory learning plan, by CIPPA MODEL.

1.5 Scope of the Studies

This research is a practical-based case study research in Samutsongkhram
Technical College, Muang, Samutsongkhram, with 27 sample students of Business
Computer Club of Samutsongkhram Technical College who are interested in
environmental problems. The content for this study is emphasized on only waste
separation and recycling. Solid waste in this study has the same meaning of “Refuse”
which means remained products, used products, scrap of used products, and

undesirable products or all things that people do not want and dispose.

1.6 Definitions of the Research

Participatory Learning means the organizing of experience learning that

opportunity has been given to student to participate in seeking knowledge, analytical
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thinking, and actual working from variety knowledge sources related with real life,
learning exchange with others to solve planning problem altogether, to practice and
evaluate on something that was happened from practice.

Group Process means personnel learning together with group by carrying out
activities together, knowledge exchange, experience, making decision, and taking
responsibility for group, realizing themselves and how to work with others.

Youth means students in Samutsongkhram Technical College, Muang,
Samutsongkhram.

Waste Separation means sorting waste that is from other wastes before
disposing.

Waste Recycling means collection of recycled waste that is considered to be
useful, sorting, processing to be raw materials, and transforming into new products by

their types and characteristics.

1.7 Contribution of the Studies

This result on this research is to receive the youth participatory learning plan
regarding waste separation and recycling in college, which can give knowledge,
understanding variety patterns of waste separation and recycling for youths and have
skills for practice in waste management planning to separate and recycle waste of
participate in reducing the amount of solid waste in communities including reducing
the amount of solid waste to dispose at least and providing youth awareness for
realizing to waste problem, reducing disposal costs, reducing waste management costs,

saving and extending the last long life of natural resources.



Arunya Terapinyo Literature Review / 12

CHAPTER II
LITERATURE REVIEW

This chapter concerns with the developing the youth participatory learning
plan regarding waste separation and recycling in college, by CIPPA MODEL: A case
study of Samutsongkhram Technical College, Muang, Samutsongkhram, Vocational
Education Commission, Ministry of Education. The researcher has been studied from

the relevant texts, documents and researches as the guidelines as follows:

2.1 Concept of Environmental Management in Public Participation

Nowadays, Thailand has been changed the economic structure from
agricultural to industrial. (The Office of Environmental Policy and Planning, 2002: 69)
There have been increased population extending the city are rapidly and the progress
on technology to development the economic and society of the country for responding
the human needs which have made environmental and pollution problems in many
ways, namely, air pollution, hazardous waste from industry, increasing the amount of
waste by increasing population, water pollution” s problem from wastewater of
community and industry etc. These problems become more severely and extensively
which have impacts on health and people’ s life quality both directly and indirectly
very rapidly and chronically.

The government has been adjusted the way to the administration of natural
resources and environment from emphasis on solving each aspect to have the
importance of improving the administration, promote the people, government sector,
and local organization to participate in responsibility for solving the problem
seriously, as you can find from Nation Economic and Social Development VI
continuously to nowadays when is the period of this Nation Economic and Social
Development IX (2002-2006) has provided to have the strategy on linking the urban to
the city together and balancing both economic, society and environment by using

strengthen community and civil body to participate in area management for
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sustainable development which “Man as a center of development” actually and forever
(The Office of the National Economic and Social Development Board, 2001).

Having the importance in “Public Participation” in protection, caring and
preserving the natural resources and environment. It began the result obviously after
participatory signing and recommendation “Agenda 21” which had approved from top
conference or “Earth Summit”: the United Nations Conference on Environment and
Development: at Rio De Janeiro, Brazil in 1992, including the Constitution of the
Kingdom of Thailand A.D.1997. It provided the rights to public which owned the
natural resources and environment together with the government for managing and
preserving the natural resources and environment in the section 46 which
recommended the personnel rights to be the local community of conserving, restoring
the culture, local wisdom, good art-culture in local and national as well as
participation in managing, maintaining and using the sustainable natural resources and
environment in balance.(The Office of Environmental Policy and Planning, 2002: 173)

Although, the government, nowadays, has given the community to more
participate in natural resources and environment management, the concrete
management has been limited because of the guideline “Public Participation” in
natural resources and environmental management. For Thailand, it is quite new which
has to take time to stimulate, create the interest, give knowledge and understanding,
give public to accept the necessity and aim the usage in participating many activities
for solving actual natural resources and environmental problem. It has been
participated with own need including begin to search data, search the reason, consult
to the way of solving problem, decide, plan, operate together with following the result
to the maintaining step in the long time (Department of Public Cleansing, 2001: 2 —
21) so it should be not only supported but promoted the community to have
participated in concrete management as well as continuously. Another form of
supporting this guideline, namely, providing the education for every level, every age
of public, especially for the knowledge about environment and management which can
help the public to have awareness in conservation the natural resources, participating
in controlling and solving the environmental problem by step. It was the method of
solving the original environmental problem which public made their own, including
made the strength with the local organization in environmental management to

sustainable development.
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For this reason, environmental education management for student youths to
participate in solving the natural resources and environmental problems through
learner-centred approach, providing the learning atmosphere by stimulating,
supporting for thought, action, mental altogether as well as adding the potential of
local, giving the opportunity for learners to participate in activities as much as
possible, exchanging the opinions each other in group process. The learners had
constructed the knowledge from original experience to develop their own body of
knowledge, through the survey for seeking the problem, providing the guideline for
solving the problem which choosing the activities to evaluate, conclude the lesson for
data which solves problem in college. It leads for managing the natural resources and
environment in network of public as well as the important mechanic which gives the
concept of public participation. It can be happened actually as well as achieved the

needed goal in the long run in Participatory Learning.

2.2 The Learning Process through the Learner-Centred Approach

The National Education Commission (2000: 15-22: 62-65) had involved
identification of objectives, activities, learning sources, instructional media and
evaluation aimed at development of the “ person ™ and the enrichment of their ““ lives ”
learner should therefore be allowed learning experiences to their highest potential and
in line with their aptitude, interests and needs.

The organization of the learning process through the learner-centred approach
meant ““ to give interesting in learner ” or ““ learner has important role ” for learning
(Tisana Khemmani, 2000) by participation in learning activities in all aspects-physical,
intellectual, society and emotion including to practice for application in variety
different situations. To help learners for transferring the knowledge which can be
adopted to their actual lives and other situations.

Learning with focus on learner-centred approach based on: Learning by doing
by John Dewey (Dewey, 1963). His concept was about the organization of teaching
and learning by learners’ practical work themselves. Learning process change in the
students’ role from “ recipients ” as “ learners ” and change in the teachers’ role, that

(13

was to say, from “ instructors ” or * transmitters of knowledge ” as * learning
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experience organizer ” for learners to learn by themselves. Emphasis was therefore
given to the important of learning was learners must be recognized as being important
more than instructors.

The organization of the learning process through learner-centred approach or
learners was the most important had been regarded as the heart of the educational
reform in the National Education Act, 1999. (The National Education Commission,
2000) and would be base on the principle that the learning could take place at any time
with world and environment changing. Learning begins from family which parents as
children’s the first teacher and learn from member of families, educational institutions,
communities, neighbours, friends, community leaders, local wisemen, artists, and
holders of different occupations including in local wisdom. Learning from direct
experience, learning according to Buddhist Philosophy, focusing on learners’ lives.
Human beings eager to learn about themselves nature and all around them, learned
through the brain nervous system. Education would be based on the principle that all
learners were capable of learning and self-development, and were regarded as being
the most important.

In organizing the learning process, the ultimate goal would be the attainment
of maximum benefits for learners. Learning activities consideration should be given to
individual differences, thus learners would be given opportunities to participate in
activities as much as possible, so that were allowed to develop to the best of their
potential in various aspects-knowledge, mental, emotion, and different skills,
independently thought, have experiment and actual practices, learn from authentic
experiences which were useful and related to actual life from a variety of learning
sources to such an extension that they were capable of constructing knowledge for
themselves, which could be applied to actual lives. Teachers should be decreased
transmission of subject matters and should join efforts with learners in using scientific
methods to acquire knowledge. Teachers would make plans together with learners,
provide an ambiance conducive to learning, motivate learners to learn effectively. The
teachers’ role are hence confined to preparatory work, stimulation, giving advice and
guidance on activities and evaluation.

Therefore, curriculum for the organization learning process through the
learner-centred approach must be related with needs of community and society, local

wisdom. Subject matter would thus become more flexible and not so rigid. Learning
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through authentic experiences and emphasized on the learner-centred approach, would
be actual benefits to learners. Teachers are required to analytically subject materials
and learning objectives, planning the learning process, which was meaningfully
linked. Learning activities organized were linked with real life. Learners were able to
learn from authentic experiences as much as possible. Teachers must provide learners
with opportunities to participate in designing activities and do actual work, synthesize
the knowledge themselves, and interact with members of the same and different
groups. Having allowed learners to learn how to seek knowledge, teachers prepare
data sources in terms of learning media, techniques, data sheets as well as materials
and other equipments. They were also required to suggest various learning sources for
learners’ research and study to meet their needs.

Evaluation on learners through learner-centred approach by assessment of
learners’ learning development, personal conduct, learning behaviour, participation in
learning activities and test between teaching process, Hence, the measurement and
assessment of the learning process through learner-centred approach would
necessarily have to be all embracing and cover all aspects of the process and output,
namely, knowledge, emotion, and skills in self-expression in all respects. The
evaluation, both formative and summative, which are based on actual situation.

By conclusion, the organization of the learning process through learner-
centred approach, importance is at all attached to learners, on the contrary, not to
subject matter. As a result, learners acquire knowledge through analytical thought
instead of rote learning. Teachers taught by guidance and stimulation of thought rather
than providing information and giving instruction, through a learners’ participation in
perception, thought, action, and evaluation. Such a process would be resulted on
happiness among learners, teachers and all concerned parties, which continuously
interact in accordance with their respective roles, teachers on their parts, would
provide encouragement, design activities and experiences, as facilitators and advisers,
helped learning in playing their roles and searching their own capabilities, and

developing their intellectuals and emotions.
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2.3 Participatory Learning

2.3.1 The Meanings of the Participatory Learning

The meanings of the participatory learning has been given from many
educators:

Preamjit Tanstit and Reawat Watthananukulkit (1997) said that participatory
learning meant teaching method that interacted with authentic experience in real life,
participation between teacher and student and capable to analyze the cause of problem
systematically.

Sumontha Promboon et al. (1997) said that participatory learning meant
children participated in learning with their mental to learn something that the teacher
provided both direct or indirect, learner-centred approach, and the teacher organized
the learning.

The National Education Commission (1999) said that participatory learning
meant the organization of the learning process, emphasized on giving learners to learn
from authentic experiences, practice skill for seeking knowledge, skill for recording
knowledge, skill for thinking, knowledge management, skill for express, skill for
construct new knowledge, and skill for group process which emphasized on morality.

Alisara Chuchat (2000) said that participatory learning meant that the
organization of the learning process through learner-centred approach which had
purpose for learners to realize own role for controlling actual lives, environment, and
lifestyles, emphasized on developing the solving problem skills of people and
community, skills for environmental management for the organization of learning
development and promoted personal potential for evaluate situations, situations
analyst, cause of problem, and capable to make decision including to create direction
for problem solving and conducive to encouraging learners to express feeling for
realize their own values would contribute to development of more life and society.

Rojer (1987 refer to Phatai Sittisamuth, 2000) said that participatory learning
meant that teaching for learners fully participation in learning process, in facing

problem from authentic experience and participation in self-evaluation.
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Middle Education Supervision Center (n.d.) said that participatory learning
meant that experiential learning had been emphasized learners on construct knowledge
from original experience of learners to new learning which work continuously, had
good interaction to extend of knowledge network of everybody, use talking and
writing for communication instrument in exchanging, analytical and synthetic
knowledge.

Therefore, in conclusion, participatory learning meant learning process that
emphasized on interaction between teachers and learners. Teachers provided learning,
opportunities, atmosphere, environment and knowledge sources to motivate for
learning. Learners learned to construct a meaningful experience for themselves,
interact with environment, thinking process and seeking for knowledge together with
actual practice for their acquire knowledge themselves and capable of constructing for

knowledge by themselves, which could be applied for further useful.
2.3.2 Components of Participatory Learning
Participatory learning had 4 components. There were experience, reflection

and discussion, understanding and conceptualization and experiment or application

that can be shown as Chart 1. (Middle Education Supervision Center, n.d.)

Experience

Experiment Reflection
or Participatory Learning | and
Application Discussion

Understanding
and
Conceptualization

Chart 1 The Components of Participatory Learning
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1) Experience: The teacher helped his students in using their original
experiences to develop new knowledge.

2) Reflection and Discussion: The teacher helped his students in expressing
their ideas in order to these students, exchange opinions and learning from each other.

3) Understanding and Conceptualization: The students understood and led to
the conceptualization. This way had happened in two ways, the students initiated the
idea which would be fulfilled by the teacher, or the teacher initiated and fulfilled to
conceptualization by the students.

4) Experiment or Application: The students applied new knowledge to
different life situations.

The interaction among these four components is dynamic. Teaching could
begin at any point. The important thing was the basic not only for teaching knowledge
domain focusing on building creative and critical thinking but also for other life skill

teaching, namely, attitude and skill domain.

2.3.3 Principle and Theory of Participatory Learning

Participatory learning was the important learning instrument that learners
constructed the own body of knowledge themselves, using the constructing own
knowledge theory by constructionism which was developed from theory of
Knowledge (Jean Piaget). It was believed that learning was happened well when the
students had participated in creating the meaning products to them by using thinking
process, participating in learning, learning from the interesting thing by themselves,
experiences and knowledge which the students both got and had the meaning for
themselves including the sustainable knowledge continuously. (The National
Education Commission, 1999).

Tisana Khemmani (2002: 90-96) said that constructivism theory was came
from the intellectual theory of Piaget. He explained that human’s learning which was
the experience as well as the students had to act on the received data not only taking
in, However, development from intellectual of people had been happened when they
received and understood well or new experience related with knowledge or own

intellectual structure as well as new own body of knowledge or people group.
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Participatory learning was the experiential learning which had aimed to the
learners constructing knowledge from original experience, interaction between
learners, learners to teachers are the interaction continuously and extending widely by
communicating every form which lead to exchange learning, learning with group
process which learners had the opportunities for exchanging the experiences,
reflecting the opinions and concluding the conceptualization. It made the learners
participate highly and achieve the work as well.(Umpha Buisiriruk, 2001: 18-19).

Sumontha Prombun et al. (1997) said that participatory learning was the
teacher manages to create learning, learner-centred approach. Individual children has
participated in learning by co-ordinating mental. It made him learn, teacher would like

to know either direct or indirect, as follows Chart 2.

Parent and
members in
own family

Teacher and
personnel in
school

The same
age children

Individual

«— children \

Parent and
members in
peers’ family

\ Variety
occupations in
— community

Chart 2 Participatory Learning

The different
age children

Participatory learning was the learning which happened inner of learners.
Learners constructed the knowledge in active, learning by themselves and using group
process method which they had learning by doing. Their group was the important

knowledge source which practiced the learners to understand, adapted and worked
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together with others by tending the seeking and creating the own knowledge which the
teachers managed the learning. It had been promoted as well as found the answers by
themselves including having the importance of learning process which was the
necessary instrument for seeking knowledge, many answers as well as the importance
of many process especially seeking the answers not the answers which they do not
reveal to process and method. (Middle Education Supervision Center, n.d.)

Whereas, evaluation on teaching through the guideline of theory of
constructing knowledge itself which emphasized on learning process as well as
awareness of that process. It may be evaluated from peers, portfolio, including the
self-evaluation and observation of learning behaviour among teaching.

Therefore, it may be concluded that the teaching through guideline of theory
of constructing knowledge itself would provide the role of learners and teachers in the
form of the learners had the role on learning activity together with providing the data
on different interesting experience by group process, then constructing the own body
of knowledge and group. Whereas, the role of teachers are transformed from
transferring knowledge and controlling to act as facilitators and assisting learners in
learning process. Teachers confined to motivate and support in all activities which

learners’ interesting for helping learners to construct knowledge.

2.3.4 Guidelines for Participatory Learning Activities with
CIPPA MODEL

Guidelines for participatory learning activities by CIPPA MODEL through
learner-centred approach, participation learning activities through group process:
learners’ practiced work for themselves. The emphasis on learning was learners more
than teachers. (Tisana Khemmani, 2000).

Organization of activities enabling learners to:

1) Construct and seek knowledge themselves (Construct: C) refers to the
organizing activities for learners to seek information, make understanding, analyze
thinking, interpret, translate, link knowledge, construct concept and
summarize the body of knowledge themselves, make them understanding and

participate in intellectual and have a meaningful learning.
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2) Interact with members of the same and different groups (Interaction: I)
refers to the organizing activities for learners to have an opportunities for learning
exchanges in all aspects: information, thought and each experience.

3) Have physical and mental participation (Participation: P) refers to the
organizing activities for learners to have a role and participation in maximum learning
in all aspects- physical, emotion, society and intellectual.

4) Acquire process learning and product development (Process / Product: P)
refers to the organizing activities for learners to learn the appropriate learning process,
namely, group process, seeking for knowledge with product development that effect
from process learning.

5) Apply the knowledge (Application: A) refers to the organizing activities

for learners to apply new knowledge in daily life and different situation.

2.3.5 Steps of Participatory Learning Process

There were 7 steps (Tisana Khemmani, 2000)

1) Revision the original knowledge

This step was to bring the subject matter from the learners to have preparation
on linking the new to old knowledge.

2) Seek the new knowledge

This step was to seek the new knowledge from variety knowledge sources,
may be provide by the teachers or the various information sources’ advice for seeking.

3) Study the new and linked knowledge understanding.

This step was to study and understand the information/own knowledge. The
learners must build the meaning of information/new experiences by using variety
process with themselves, namely, using the thinking and group process in explanation
and conclusion the information understanding which depended on the original
knowledge’ s linking.

4) Exchange the understanding with group

This step was that the learners use the tool in checking the extensive
understanding which the learners shared the knowledge, understanding with others as

well as got the useful knowledge.
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5) Conclude and Organize the knowledge

This step was to conclude all knowledge, either old or new knowledge as well
as provide the learning matters to have system for learners’ memory easily.

6) Presentation the work

This step was to help the learners present their creative learning to others for
they realize or prove the understanding as well as promote them to think creative.

7) Application the knowledge

This step was to promote the learners practice and bring their own knowledge
in various situations to get more skillful, understanding, ability in solving the problems

as well as the necessities.

2.4 Participatory Learning with Group Process

Participatory learning with group process was learning experience that
student acquired from carrying out group activities. Its influence to individual
learning, and interaction each others. (The National Education Commission, 1997: 30)
The organization of teaching should be based on the principle that all learners would
be given opportunities to participate in activities as much as possible, learn from group
as much as possible because it was important knowledge sources to practice learners
understanding of knowledge, be self-adjustment and get on with others. Learners had
practiced in seeking and constructing knowledge themselves. Learners received
encouragement and supported in finding answers by themselves, to receive the
memory as well and long time. Importance had been given to learning process which
was a special instrument for seeking knowledge and many answers. Importance had
been given to various processes for finding answers and method more than own
answers.

Teachers and learners would take the role on learning by using group process
which supported with others by the teachers’ role. It was informal, sympathized the
learners by the teachers not only spoke less but was the co-ordinators not to be led or
persuaded the learners’ idea, but encouraged to activate in working and presentation
including supporting the learners to analyze, conclude and evaluate. While the

learners’ role would be the persons carrying out the seeking activities and performing



Arunya Terapinyo Literature Review / 24

the self-knowledge, giving helping and exchanging the knowledge each other in
group, having the feeling, free opinion, having responsibility for own duties in group
including making understanding which was assigned and got well with working
together.

The size of group in learning by group process, generally, was about 6-8

persons for the all members provided the opportunity to more participate.

2.5 Waste Management in Communities

2.5.1 Present Situation and Waste Management Problem

Solid waste generates in communities has caused the problems to
environment and public health in many aspects, namely, dirt, untidiness, annoyance
from foul smell, parasitic bleeding areas, causing fire and damaging water resources
and making soil pollution.

Waste problem in community should be considered as an important problem
concerned to the amount of waste which had been significant increasing following by
economic growth and the number of population. Waste management become more a
chronicle problem and got worse due to continuously increasing of waste year by year.
As seen over the past five years since 1996-2000 the amount of waste in the year 2000
was 13.932 million tons increased from 1996 which had amount of waste about 13.140
million tons. Increasing average rate of amount of waste was 1.5% per year
(Department of Pollution Control, 2000). Therefore, waste management was a
necessary aspect to be much careful as well as more efficient waste management.

Waste management in many countries including Thailand often managed
waste at collection point and disposal point. In order to collect dispose of waste in
time with waste generation, main three methods were introduced (Department of
Public Cleansing, 2001), namely, sanitary landfill, composting, and incineration. Each
method still had problems in a practical way and affected to environment and people
as follows:

Sanitary Landfill had impacts on environment in term of odours, bleeding

areas of parasitic, namely, mouse, fly, cockroach, including toxin from waste spreads
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to ground water. Moreover, sanitary landfill may cause opposition from people who
live near by it. In the U.S.A., the word “NIMBY” which meant “Not In My Back
Yards”, was popular used due to nobody wants waste lay in his/her house. Thailand
was also facing the same problem. Furthermore, sanitary landfill had high cost of
construction because it needed big area, and increasing land price made the problem
more severe including diminishing of areas to use as landfill (Miller, 1994 refer to
Department of Public Cleansing, 2001: 2-10). In other countries, namely, the U.S.A.,
had estimated that within 10 years half of landfill would full and has to close, and
within 20 years 80% of landfill would close as well. Whereas, Netherlands had no
more landfill.

Composting would get the best result with organic waste and separate it
before composting. However, problems would arise from animals which was carriers
of diseases, namely, mouse, cockroach, and fly due to these animals came to dump site
because it provided their food and home, besides it would occur odour pollution.
Unlike landfill, composting was not complicated and used large area including got
good benefits from organic fertilizer as well.

Incineration, it would have impacts on public health due to smoke from
burning composed of toxin polluted to the air especially compound of metal, namely,
lead and mercury as well as dioxin which made air pollution. In addition, price of each

incineration was very high as well as the maintenance cost.

2.5.2 Guideline for Waste Management

Guideline for waste management in all three aspects: sanitary landfill,
composting and incineration were waste management solving problems at the end.
But in the present there are a lot of waste that increasing rapidly which these three
methods cannot solve all waste management problem. Therefore, the government
provides a guideline for waste management by integrating waste management at
source and at the end all together (The Office of Environmental Policy and Planning,
2000: 150-151), namely, for waste management at source emphasized on solving
source of problem which was producer and consumer, reducing amount of waste at

source, persuading people in community to participate in waste management, to
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reduce amount of waste to only non-recycling to dispose with the past solid waste
disposal system.

Therefore, the government provided a policy for waste management from
communities of Thailand in waste disposal centers that provided in the 8® National
Economic and Social Development Plan, continuously to the 9% (2001-2006).
Emphasizes on nearly communities should disposal solid waste together for solving
waste problem in the long run, reducing investment and management costs, including
supporting private sector to participate in the investment and management. The main
target in 2001 must be controlled waste generate from people no more than
1 kilogram/day/person, controlled waste remaining in municipality no more than 10%
and must reuse waste at least 15% and with the end of the 9 National Economic and
Social Development Plan, in the year 2006 must be controlled remaining waste in
municipalities no more than 5%, has to reuse waste at least 30% and provide waste
disposal center at least 50% of total provinces 38 provinces.(Department of Pollution
Control, 2000: 10).

In addition, the government developed and improved solid waste disposal
system in some area and built new waste disposal system, at the present many
constructions could be accomplished and 48 waste disposal systems in service.
Another 30 systems had been under constructed and 10 systems had been during
consideration project. Most of them were sanitary dump sites while incinerators could
only find in 3 areas, namely, Muang Phuket Municipality, Tambon Samui Island
Municipality and Muang Lumpoon Municipality. (Department of Pollution Control,
2000).

2.5.3 Waste Management Principle

1) Meanings of Solid Waste

Racha Bundityasatan Dictionary (National Thai Dictionary, 1982) gave the
meaning of waste as follows:

Refuse meant scrap of used products that had been thrown away.

Office of National Environment Board (1981: 136) gave the meaning of

various words that related to waste as follows:



Fac. of Grad. Studies, Mahidol Univ. M.Ed. (Environmental Education) / 27

Waste meant all undesirable items that people wanted to throw away
including scrap of cloth, leftover food, animal manure, ash, dust, remains of animal
and scrap of materials, objects were collected or swept from houses, buildings, roads,
markets, farms, factories and other places.

Public Health Legislation Law 1992 (Health of Ministry, 1992: 38) defined
waste as follows:

Waste meant scrap of paper, rags, food particles, fragments of plastic bags,
ash, excrement or carcasses including refuse from roads, markets, farms or other
places.

Department of Public Cleansing (2001: 2-1) gave the meaning of waste as
follows:

Waste meant remained things from human being using, production process,
activities from industrial, agricultural and other activities.

Therefore, waste meant remained things, used things, scrap of materials and
unwanted products or remained things from using which people unwanted and threw

away.

2) Waste Sources and Types of Waste

Important waste sources (Department of Public Cleansing, 2001: 2-1 — 2-2),
namely, households, business, commercial shops, government offices, building places,
public places, infrastructure places, factories and agricultural, etc. The quantity and
characteristics of waste from other waste sources were different by character and type
of activities that happened, which could be classified as follows:

(1) Community Waste that came from several activities for sustaining daily
lives and commercial business, namely, waste from households, business, commercial,
government places, infrastructure places, etc. that could be divided into 2 types as
follows:

e General Waste, namely, “Refuse” that was not easily decomposed
and may be either inflammable or non-inflammable, namely, paper, plastic, glass,
cloth, metal, leather, rubber, wood including dust and particle etc. and “Garbage”
which was organic compound that had high moisture, could be degraded by nature and

used as natural fertilizer, namely, vegetable and fruit peels.
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e Hazardous Waste that was came from two important sources; 1) from
Living houses, namely, fluorescent, batteries, leftover chemical substances,
(insecticide, clean liquid etc.) and 2) from hospital, namely, infectious waste.

(2) Industrial Waste which varied from industry to industry. Its composition is
determined by the character, namely, raw materials, product process, and by-products
of the industries that produced them. Some industrial waste contained dangerous
substances which required special collection and disposal process, namely, toxic
chemical substance, heavy metal, inflammable substances, expired products etc. and
non-dangerous substances from offices and canteens.

(3) Agricultural Waste was discarded from agricultural process, namely,
scraps of pesticide containers, scraps of plants and animals.

From this research, the researcher chose to study community waste from
Educational Institution (College) about General Waste : refuse and garbage, namely,

paper, plastic, glass, metal, scrap of vegetables and fruits.

3) Effective Waste Management

At present, the effective waste management was both interesting and giving
importance for waste reduction at first, also known as “Waste Reduction at Source.”
People who generate waste have to participate in responsibility for basic management
with waste separation and recycling. Maximum efficiency waste management can
greatly reduce high amount of waste before disposal. Waste can have benefit for us
when we reuse, recycle, and create by-products from disposal. Principle and guideline

for practice as follows:

(1) Waste Minimization

Waste minimization was the principle of reducing amount of disposal waste
to only non-recycling to dispose (Department of Public Cleansing, 2001: 2-3 — 2-5).
Waste management at source emphasized on solving source of problem, avoid or
reduce waste generate, not to have making waste, preventing to generate waste at least.
This was the first and important step of effective waste management that was capable

with public participation at source of problem. Both producer and consumer help
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together in waste management. Producer changed production design, production
process or proper raw materials including reuse scrap of materials which from
production to material in production. Whereas, consumer used or bought products at
least by buying a lot of products each time, no support product disposable, modified
and used materials with efficiently including using 5R principle for reducing the
amount of solid waste by reducing product consuming which would make waste, use

refilled product, repair of materials, reuse used products and recycle usable products.

(2) Waste Separation

Waste separation before final disposal is another effective way of waste
management. To have the best result, it should be separate from the source with
creating the public participation in waste management due to each type of different
waste and different methods depend on the characteristics and the composition.
However, the discard waste and recycle to bring new useful waste are a lot. Therefore,
waste separation at source can be reduced the amount of waste, especially the waste
for only disposing. Then, it makes them recycle in good condition because it does not
mix other waste, have the raw materials instead of the natural resource as well as
reduce the use of natural resources.

In addition, bringing the waste separation to sell for increasing the income
and create the occupation to the supplier of waste. It brings to reduce the amount of
disposal waste, community’ s environmental problem, spreading of diseases, time of
officers’ operation by not paying expenses in waste separation after collection, saving
in waste management costs and the most important thing is to people have awareness
for responsibility and participation in their own waste management.

Waste separation for creating the public participation of basic waste
management can be divided into 4 types (Department of Public Cleansing, 2001: 3-1 —
3-2): 1) Garbage is the waste capable for degradable by nature, taking a little time,
namely, vegetables, fruits and food scraps, then separating to feed the animals and
make liquid fertilizer production. 2) Recycled waste is the waste which can transform
in the new recycled products, namely, paper, plastic, glass, metal then separate for
selling to the suppliers, namely, saleng, junk shops. After that, these are sent to the

recycling factories to produce recycled products. 3) Hazardous waste is the waste
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which may be toxic to living things and environment, namely, fluorescent, batteries,
chemical containers etc., separate them for correct collecting of the officers which
does not make pollution problem and 4) General waste is the waste which can not
recycle and non-toxic to living things and environment, namely, ready-made food
package, foam, plastic bag with food etc. then separate and wait for collection to

dispose with proper method.

(3) Waste Recycling

Waste recycling is the process which brings waste or leftover materials
passing separated to recycle into different forms following by the situation and
characteristics of waste which will be resulted to decrease the amount of waste. These
waste or leftover materials, namely, paper, plastic, glass and metal which can be
classified with 3 types (Department of Public Cleansing, 2001: 2-6 — 2-7), namely,
1) Primary Recycling: recycled waste to new product like the original of it, namely,
paper, newspaper, aluminium cans and glass bottles which have high value.
2) Secondary Recycling: recycled waste to new product which is different quality from
original as well as passing the different product process from the beginning, namely,
making ceiling from leftover paper, fiber and carpet from plastic bottle etc. and
3) Tertiary Recycling: it is the recycling of qualified materials for chemical substances
or using energy from waste, namely, used batteries for leaded substances, fermented
waste to biotic gas, which make the loss of original characteristics of raw materials as
well as not being used to be raw materials in production.

Waste Recycling is the another way to manage the waste problem efficiently,
linking the environment problem, solving the natural resources including the expenses
which can be provided into many forms, namely, separation paper, plastic, glass and
metal from the original source to recycle by selling to the junk shops and the recycling
factories to transform the new products consequently including bringing waste which
passed many processes for production of energy in the form of vapour, hot water,
electric current, hard fuel, liquid fuel, fuel gas, biotic gas and alcohol etc. Bringing the
waste scrap of food for food animal as well as composting the natural fertilizer for
agriculture together with improving the areas by sanitary landfill which the areas,

planting, not being high building as well as building the public parks etc.
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2.5.4 Analysis the Physical Composition of Waste

1) Waste Sampling

Due to the waste which consisted of many materials, unmixed together and a
lot of the amount of waste. It is necessary for sampling some waste from the whole to
the same composition or the representation of whole waste. The first sampling of the
amount of waste was 1 m.?, test for bulk density, mixed altogether and divided into 4
parts (Quartering), chose 2 examples that opposite heap and mixed again for many
spread composition and the rest for separating and disposing. After that, it was made
quartering continuously and had the sampling of waste about 50 litres, then separated

the composition (Department of Public Cleansing, 2001: 5-13 — 5-15)

2) Bulk Density

Bulk density is the ratio of waste weight per volume on waste within
container.

Method of bulk density

- Weigh the free bin (This bin has volume)

- Record and try out

- Mix altogether and put into the full bin

- Lift it higher the ground about 30 cm., then drop on the floor. (If it was
down, put it fully)

- When drop it 3 times and weigh continuously above many times.

- Finally bring the value to find bulk density.

3) Composition

Waste composition is the composition of waste which can be divide into
many types, namely, paper, plastic, metals, glass, leftover food, fruit, leaves, wood and
branches, cloth, rubber, leather, rock, tiles and so on, moreover, each type of waste
may be the kinds of waste, namely, newspaper, paper, office paper, box paper, tissue

paper etc.
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Method of composition

Bring the waste from quartering to separate the types of composition, weight

each type and then, calculate the percentage of each waste composition type.

2.6 Waste Management in College

2.6.1 Waste Management in Thailand’ s Educational Institutions

Many educational institutions have solved the waste problems by using youth
participation of the relevant projects about solving the waste problems, namely,
“Waste Bank Project” which had operated about 30 provinces and more than 500
places in school and other offices which the students or members take the recycled
waste to the waste bank and get the returned payment to money or things “Make
Money Waste Project” by students bring the used waste from home to separate at
school and collect for earning the school income “Recycled Waste Separation” s
Member Card” is the project which the students get the star and collect for exchanging
the stickers and get the certificate of the best environmental preservation, in the
academic year, campaign on recycling the glass scraps project, exchanging and
returning glass scraps in educational institution of Bangkok Glass Industry Co., Ltd.
Pathumthani. Then bring the income to the foundation in providing many activities. In
educational institutions, “The Best Creative School Project” by Thai creative society
has chosen the best creative activities of school and recycled activities and given
supporting money 10,000 — 40,000 baht each school. It is begun from the year 2000
“Liquid Fertilizer Production and Composting of Organic Waste Activities” by using
organic waste for decomposition to liquid fertilizer production and organic fertilizer in

school (Department of Environmental Quality Promotion, 2002: 98-100)
2.6.2 Waste Management in Samutsongkhram Technical College
Samutsongkhram Technical College has operated this waste management

which happened from the source characteristics and different types of waste

as follows:
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Waste management from training materials in each workshop of Industrial
Departments of Samutsongkhram Technical College (Mayuree Kongdaung, 1999: 66-
68) the details as follows:

Construction Department: Training material scraps from wood work, mason
work and concrete work, namely, wood scraps, wood carvings, saw dust, lime, sand
brick, rock and cement. Bringing the wood scraps to make saucer, washing bowl
racks, whereas, wood carvings for fuel, sawdust for disposing, as well as lime, sand
and brick will be recycled.

Electric-power Department: Training material scraps, namely, many sizes of
power cords, fluorescent, copper wire, metal pipes (copper pipe, EMT pipe, PVC pipe,
IMC pipe, cool substances and old refrigerators). These materials can be recycled by
bringing the rest power cords to link training wire with tubes, whereas, the fluorescent,
copper wire and many metal pipes are melt for selling; however, cool substances will
be recycled and the old refrigerators will be repaired by the students and sold at the
cheap price.

Electronics Department: training material scraps, namely, transistor, resister,
capasister, T.V., video, out-of-order telephone, telephone lines, sizes of electrical wire,
print sheet, out-of-order computer and out-of-order electrical appliances which have
different management:

- Transistor, resister, capasister and print sheet will throw away or sold to
junk dealers.

- T.V., video, out-of-order telephones will be kept the good equipments for
other repairing equipments, whereas, telephone lines will be made the necklaces,
rings, baskets as well as electrical wires will be peeled for selling, together the copper
wire, out-of-order computers and electrical appliances will be sent to the material
department for next selling.

Auto-Department: training material scraps, namely, used lubricating oil,
plates, motor-cycles’ chain, out-of-order engines, belts, boilers, water-pumps and old
tyres. Bring the used lubricating oil to paint the wood and steel models for easily
peeling, whereas, plates and motor-cycles’ chain including belts, boilers, water pumps
are invented not only the ceiling clocks but invented objects in Project Subject. For
out-of-order engines will be brought the good ones to use others and old tyres to

support the engine while it laid on the floor preventing the basin bottom.
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Machine-Shop Department: training material scraps, namely, iron, stainless,
aluminium, copper, bronze etc. To bring iron to make mechanic parts, book weight,
many souvenirs (key chain, hammer s head, candle stick post, practicing to make bolt,
core bolt as well as stainless is brought to make mail boxes, aluminium is brought to
make paper-weight, whereas, copper and bronze will be returned to the material
department but lathed puff will be thrown away.

Welding Department: training material scraps, namely, iron, steel cord,
aluminium, stainless and zinc. To bring iron to product composition, aluminium
making paper-weight, stainless making lady-jeweled box and zinc collecting for
selling and practice.

Drafting Department: Survey from 2003 data, it is found that paper scraps
came from most teaching which the department had collected to separated bin for next
selling.

For Commercial and Home-Sciences Departments: training material scraps
came from most of teaching and they are paper and some wet waste (food scraps,
vegetable and fruit peels, banana leaves and flowers which students’ practice. Paper
separation is for selling but others will be thrown away.

Moreover, most of waste which came from the students’ consumption in the
college are plastic bottles, leftover food, vegetable and fruit scraps, fruit peels, milk
packages, candy paper, ice-cream packages and plastic bags which are managed by
separating plastic bottles for selling from janitors and college’ s cleaners, leftover food
for feeding animals and the rest will be thrown away in the bins of the college waiting
for the collecting waste container of Lardyai Sub-district Administrative Organization.
It will take about 2-3 times per week.

In this research, using waste management principle and guideline for practice
in reducing the amount of waste in Samutsongkhram Technical College for waste
minimization by youth participatory learning regarding waste separation and recycling
in college. Waste can be separated into 4 types: garbage, recycled waste, hazardous
waste and general waste and collect the separated waste to recycle into 2 forms,
namely, separating the recycled waste (paper, plastic glass and metal) for selling and
making liquid fertilizer production from food scrap waste, namely, vegetable scraps

and fruit peels, then used as natural fertilizer in college. It can reduce the amount of
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disposal waste. For the remaining, namely, general waste and hazardous waste, using
the proper method to dispose.

It can be seen that the creating of public participation in waste management
efficiently by managing the original problem. It makes the amount of waste deposal

actually and if it can practice successfully in the actually concrete form.

2.7 Waste Management for Recycling in Thailand and Abroad

For recycling in Thailand, there is implement process through informal and
formal sectors as follows: (Environmental Thailand Foundation, 2001: 3-13 — 3-24)

1) Informal sector operates by saleng, scavengers and junk shops. They will
buy valuable packages and undesirable materials, namely, paper, plastic, glass and
metal. The recycled waste is bought or sold from waste picker, saleng, small junk
shops, and big junk shops through recycling factories where will separate and collect
waste for recycling. This procedure caused the environmental problems which derive
from dirtiness of searching valuable waste at dump site or waste bins, contaminated
soil and water resources from cleaning up packages and undesirable materials, odour
and scenery, breeding place of parasites and outbreak of germs.

2) Formal sector operates by government sector, private sector, business and
people with local organizations, namely, Provincial Administration, BMA (Bangkok
Metropolitan Administration), Pattaya City and Sub-district Administrative
Organization. These organizations manage packaging waste and undesirable materials
altogether with general waste management from public dump sites. Each organization
will define different operation methods in different details in collection waste. The
examples are municipalities in Bangkok and big provinces will promote and arrange
activities for encouraging people participating in waste separation before disposing,
establishing recycling centers to buy recycled waste and link to waste separation and
buying of informal sector. Problems which happen in this part mainly came from most
of people do not separate waste before disposing and poor management of local
organizations in terms of shortage of budget, personnel and equipment. In addition,

some private organizations operate by using a deposit system for their packaging
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waste or hiring private companies to collect the recycled waste, namely, glass bottles,
beverage cans, beer and soda bottles in order to reduce new package usage.

In year 2000, waste separation implementation for recycling in both sectors
could separate waste totally 2 million tons or 14.4% of total waste generation across
country (The Office of Environmental Policy and Planning, 2002: 148). Most of
packaging waste and undesirable materials would arranged only high value packages

that could still increased ability in recycling.

For recycling in Abroad, although many agencies in Thailand had paid
attention to waste problems and initiated various projects for solving the problems,
agencies in other countries also interested in waste problems as well. The examples of
waste management implementation in other countries were: (Ministry of Housing
Physical Planning and Environments) (Neal and Schubel, 1987: 11-12).

The United States experimented to use waste separation program for
recycling in Buffalo Group, Suburban of Chicago, Illinois. Beginning with arranging
Educational project to community by attempting to convince many people
participating in (Ministry of Housing Physical Planning and Environments) this
program. Implementation was to meet with people by using big truck with giant
advertisement boards parked in crowed places, namely, department stores etc.,
arranged program officers to talk or present in many places, mailed documents for
suggesting on how to sort waste from mayor to households, provide three categories of
waste bins. (waste bin for organic waste, waste bin for hazardous waste and waste bin
for recycled waste) in various places in the community. While variety of
advertisements were designed and used in this project, namely, billboards, posters,
news and columns in local newspaper including interviews and proposed various
related articles to broadcast on television and radio. Result on this implementation had
shown that the recycled waste could sort from garbage about 12-14% and the recycled
waste was sold and income went back to community for doing further waste
separation activities.

After that, in many cities became more alert in waste separation for recycling,
namely, Retale City, Washington D.C. Retale City implemented waste separation by
promoting in the name of « Recycling Waste for Retale City ». The city asked for
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cooperation from household to use three main types of waste bins for waste separation
into three categories that were old newspaper, general paper and beverage cans and
glass bottles which received good cooperation from household. Retale City provided a
target for waste separation for recycling to 65% to total waste in the year 2000.

Seattle City, Washington D.C., accelerated community participating in waste
separation by reducing collection charge depending on amount of waste which had
been separated into a variety of categories.

For other countries in Europe such as Netherlands, it planned and provided a
target in waste separation for recycling with using integrated measurement for
reaching plans and targets, namely, promoted people to join hands in waste separation,
provided different kinds of waste bins depending on types of waste within community,
collected fee charge from household that neglected to separate waste, erected laws,
namely, provided regulations for people to comply with it.

For South East Asia countries near Thailand also was interested in this topic.
For example, Manila City, Philippines, has a special agency to take the responsibility
for waste separation for recycling called « Eco Aids (Ecology Aids)”. This agency

provided a special team and provided carts for carrying usable waste from households,
factories and various shops. Furthermore, team members would receive money from
the agency in order to buy recycled waste and when members got recycled waste from
various places, they would sell to center of Eco Aids with price depending on type of
waste. Outcome had shown that members earned about 20 US dollars per day.

(Jaruwan Tubtieng, 1993: 30).

2.8 Related Researches

Related researches pertaining to youth participatory learning regarding waste
separation and recycling in college is divided into 2 topics, namely, 1) research
relating to participatory learning and 2) research relating to waste management

as follows:
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2.8.1 Research Relating to Participatory Learning

Prapaipun Boonkong (1997) studied the development of participatory
learning form in teaching Buddhism (S. 018) for Mattayom Suksa 1 students in
Narasikhalai School, Narathiwas. (100 students), divided into sample group and
controlled group by 50 students per group. By the objective for comparison the
achievement study, attitude as well as develop the basic skills on living together with
the students who studied of participatory learning form together the students who
studied normally. It was found that the students who studied of participatory learning
form had higher the achievement result than the students who studied normally.
Whereas, in the sample group, it had the achievement result after trying out higher
than before. There was high level every items as well as the sample group students,
having the development of basic skills in living together of society before among the
after the developing teaching orderly.

Daojai Injun (2000: 95-96) studied the development of a program for
enhancing knowledge, attitudes, and behaviour in waste management by using
participatory approach for Prathom Suksa 6 students, academic year 2000 at
Vatmaegadnoi School, Chiangmai. The sample group was 20 students, by trying out
and developing a program. It was found that after using the program the students
having knowledge, attitude and behaviour on waste management higher than before, at
the statistically significant different 0.05 level and higher than the evaluated criteria on
the program at the statistically significant different 0.05 level.

Ward, F.P., JR. (1993: 0398-A) studied an investigation of the effects
instructional strategies have on students’ attitude among the students who got the
participatory learning which were the sample group and controlled group which did
not get the participatory learning, using the questionnaires for measuring the attitude
to subject. It was found that the students who got the participatory learning had the
optimistic attitude, which agreed or most agreed more than the students who did not
get the participatory learning.

Kim., Parks, B.S., & Beckerman, M. (1996: 171-176) studied the
development of participatory learning program in Right and Duty of citizen for final
Matayom Suksa using in the academic year 1994 — 1995 in Missuri, U.S.A. The

objective was for studying the critical thinking, communication skills, including
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making project. It was composed of 3 programs, namely, election, Missuri government
and ruling programs. The total of participatory activities was 3,200 students and 59
teachers, evaluated by observation, inquiry and interview forms. It was found that this
program helped the students have the realization on community problem point. Most
teachers had agreed with it which was valuable, in addition to find that the students
thought about analysis the experience as well as the participatory activities of the
students with the community.

Roselli, M..J. (1998: 4101-A) studied the comparison: skill for moral reasons
of students using participatory learning form with non-participatory learning. It was
found that the students who learnt the participatory learning have the moral reasons
more than non-participatory learning as well as they could bring this skill to daily lives

as well.

2.8.2 Research Relating to Waste Management

Wipapen Jiasakul (1993: 95) studied the solid waste management behaviour
of population in the middle zone of Bangkok Metropolis, the sample of 200
households by using questionnaires. It was found that 39.5% of studied samples had
behaviour on solid waste littering by separating wet and dry solid waste and this
behaviour relates with education, income, situation’ s perception of solid waste and
occupation. It was revealed that population with higher level of education, had more
income and perception on situation of solid waste problem and being in government
service would have better behaviour on solid waste management than other groups.

Narit Kovasupath (1997: 75) studied the acceptance in solid waste reduction
by separating of solid waste for recycling in Pathumthani Municipality, totally 400
persons from 400 households, using interview forms in collecting data. It was found
that the majority (68%) accepted solid waste separation and suggested that Pathumtani
Municipality should provide three types of solid waste bins: yellow bins for paper and
plastic; blue bins for metal and glass and green bins for general waste. Organizations,
namely, schools, government offices, many department stores, etc. should participate
in this activity. The people expected bags for solid waste separation as their rewards

from participation in the activity and the remaining (32.0%) did not accept.
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Mancharat Wiratchawong (1999: 194) studied the evaluation of the waste
separation and recycling project of Phanatnikhom Municipality, Chonburi. It was
found that this project have the existing situation (context), the input factors and the
operating procedures appropriately and high efficiency. The local population had
information, knowledge and behaviour concerning waste separation for recycling at
the moderate level. It made the amount of waste which the municipality collected and
less dispose as well as saved the budget.

Mayuree Kongdoung (1999: 147-157) studied and surveyed the process
which made waste from training materials in the workshops of many departments
including the knowledge, attitude about waste from training materials and recycle for
collecting the all data to make waste management plan from them. By recycling the
least waste. It was found that it is recycled the waste from training materials which
came from practicing the pieces of work or many products including machine service
electric appliances and auto-machine (wood and metal scraps). These were difficult to
decompose. The college had brought these scraps recycle in the form of reusing or
producing other pieces of work and selling some of them. For this waste knowledge
the students got the low average mark criteria 5.42 from 14 scores and be not sure to
waste management by separating the waste 60%, agree 36% and disagree 4% as well
as no relation between the knowledge and attitude of waste management at the
education level. In addition, its research result could be provided the waste
management plan on creating awareness, watching and preventing plan, restoration
plan and action research plan.

Supanee Thongchai (2000) studied the study and evaluation of municipal
solid waste separation promotion program by using co-operation between students and
solid waste buy-back center in the school of Chonburi Municipality. The sample
students ware 120 students of primary level, Pratom Suksa 6, of Tesaban Intapanya
School at the municipality in Chonburi. It was found that pre-test and post-test were
not statistically significant different, students could be separated into 4 groups of solid
waste, namely, glass, paper, plastic and metals.

Ratchanit Kaewsrichuang (2000: 156-164) studied the proper approaches for
recycling waste, a case study: community of Watbangpai in Bangbauthong,
Nonthaburi, used questionnaires, focused groups and indepth interviews for the

present waste amount, management, attitudes towards and patterns of recyclable waste
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collection, leading to proper approaches to a recyclable waste management model. It
was found that the total waste amount was about 363.12 kg/day, 47.28% was all waste.
The approaches for recyclable waste management were in the form of Waste
Separation Management Project by bill-boards, having a certain drop-off center and
providing for waste collection on Sunday.

Teerapong Kanjanawong (2002: 117-119) studied the knowledge, attitude and
behaviour towards domestic waste collection among the housewives at Bonkai
Housing Community. The sample group was 382 housewives, using questionnaires.
It was found that most of the sample group had knowledge, attitude and behaviour
towards domestic waste collection at the moderate level. The knowledge of the sample
group depended on their education, the attitude depended on age but the behaviour
was not statistically significant different on the age, education, occupation, members,
floor of living, time of residence in the flats and frequency of receiving environmental
information.

Membiela, P., Nogueiras, E. & Suarez, M. (1993: 30-34) studied the
matayomsuksa students preconceptions in advance about urban environmental
problems and solid waste. The sample group was 15 Matayom Suksa students of the
achievement learning at the moderate and low level in Orange, using the
questionnaires about urban environmental problems. Guideline for improving of
deposal waste, meaning of recycle as well as guideline for waste reduction. It was
found that most of the students (54.5%) thought that waste problem was the most
important problems and the guideline for improving should provide the efficiently
service and enough waste equipment. 70.9% of students thought that they should have
sanitary landfill, 39.0% did not know the meaning of recycle as well as 35.8% did not
know the guideline for waste reduction.

From this relevant research study both participatory learning and waste
management, it was found that the first research would make students’ knowledge,
attitude and behaviour and the achievement study result better, whereas, the second
research would make the people and youths’ knowledge, attitude and behaviour in
waste management better and waste reduction. However, the research “Youth
Participatory Learning Regarding Waste Separation and Recycling in College, by
CIPPA MODEL” had not been made, so the researcher was interested in studying,
developing, trying out and evaluating the effectiveness of the youth participatory
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learning regarding waste separation and recycling in college, by CIPPA MODEL.
Due to it would have good awareness in youth group which understood the waste
situation and guideline for improving waste problem in college as well as good
attitude and looking for the importance of waste separation and recycling as well as
making the solid waste management system in college could reduce the amount of

waste here and the good result on the whole environment in provincial level.
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CHAPTER III
RESEARCH METHODOLOGY

This research was an action research to study and try out the youth
participatory learning plan regarding waste separation and recycling in college, by
CIPPA MODEL: A case study of Samutsongkhram Technical College, Muang,

Samutsongkhram.

3.1 Target Population and Sample Students

Target population in this research were taken from all students of
Samutsongkhram Technical College, Muang, Samutsongkhram totally 3,362 persons.
(Samutsongkhram Technical College, 2002).

Sample students used the purposive sampling technique, 27 persons of
Business Computer Club of Samutsongkhram Technical College who were interested
in the environmental problems by dividing in sub-groups that would be 5-6 members.

Because of group process, the most effectiveness for learning must have the
members 6-8 persons, for the all members provided opportunity to more participate.

(The National Education Commission, 1997).

3.2 Conceptual Framework of the Research

This research was an action research to study and try out the youth
participatory learning plan regarding waste separation and recycling in college, by
CIPPA MODEL for the sample students learned how to receive the knowledge,
understanding, good attitude and aim the importance of waste separation and
recycling, as well as, make the solid waste management system in Samutsongkhram

Technical College, Muang, Samutsongkhram as Chart 3.
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Waste problem and
waste management
in college

Youth participatory - Level of knowledge
activities regarding learning understanding, attitude
waste separation and > and skill
recycling in college [ ® Waste separation
® Waste recycling
evaluation of youths in college

Participatory learning by CIPPA MODEL
® (onstruct: C

Interaction: I

Participation: P

Process/Product: P

Application: A

Chart 3 Conceptual Framework for the studies entitled “Youth Participatory Learning
Regarding Waste Separation and Recycling in College”
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3.3 Research Design

This research used the one-group pre-test and post-test design as follows:

R 01 X 02

R = Purposive sample students

O; = Pre-test scores of knowledge, attitude and participatory behaviour
before the learning.

X = The participatory learning plan with CIPPA MODEL

O, = Post-test scores of knowledge, attitude and participatory behaviour

after the learning.

3.4 Research Procedures

There are three steps as follows: 1) Preparation for the participatory learning.
2) Operation of the participatory learning with CIPPA MODEL. 3) Evaluation as
Chart 4 and 5.

Step 1: Preparation for Participatory Learning

Preparation for participatory learning is composed of many steps as follows:

1.1) Self-preparation for the researcher
Youth participatory learning regarding waste separation and recycling in
college, by CIPPA MODEL. The researcher plays an importance role in giving
knowledge service, explanation, suggestion, consultation and clear data for learners
including suggestion knowledge sources for learners to search information. Therefore,
he must work hard for self preparation with reading, searching, studying and having
experiment in needed contents, including collecting data and other experiences

concerned to be useful for learners as follows:
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1. Learning 2. Operation with 3. Evaluation
preparation CIPPA MODEL
Preparation Organization of Measurement
for learning activities enabling and evaluation
composed of learners to: based on

1. Self preparation
of the researcher

2. Being prepared
participatory
learning plan

3. Designing
the evaluation
forms

1.Construct and
seek knowledge
themselves: C

2.Interact with members
of the same and
different groups: I

3.Have physical
and mental
participation: P

4.Acquire process
learning and product
development: P

5. Apply the
knowledge: A

1.Pre-test and post-test
of the knowledge,
attitude and
participatory
behaviour

2.Satisfaction of
learners’ learning
process

3.Self-learning
evaluation

Chart 4 Steps of “Youth Participatory Learning Regarding Waste Separation

and Recycling in College”
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Step 1: Preparation for Participatory Learning

v

1.1) Self preparation for the researcher
(1) Study the situation of waste problems and basic data of solid waste in Samutsongkhram and
Samutsongkhram Technical College.

(2) Study documents and research report that are related to concept of environmental management in public

participation, the learning through the learner-centred approach, participatory learning, group process,
waste and waste management.

v
1.2) Provide the Youth Participatory Learning Plan

v
| | | | ! |

Main concept General objectives Contents of Learning  Learning Measurement
and and Learning plan  Activities Media and
Sub-concept Behavioural objectives Evaluation

Consult the designed learning plan with the committee and the expert for consideration and evaluation.
Make necessary corrections accordingly prior to implementation.

\ 4
1.3) Design the Evaluation Forms
v
[ I I
Quiz and Knowledge Review, Opinion and Questionnaire Evaluating
Participatory Behaviour Evaluation Forms Evaluation Forms Self learning

v v

Consult the designed evaluation forms with the committee and the expert for consideration and
evaluation. Make necessary corrections accordingly prior to implementation.

v

Try out the quiz and knowledge forms and measure attitude forms which improved before actual testing.

v
v v

Step 2: Participatory Learning by Step 3: Evaluation
CIPPA MODEL 3.1) Complete evaluate prior the learning
2.1) Apply for 27 sample students firstly in areas of knowledge, attitude and

participatory behaviour

3.2) Evaluate after the learning in the areas of
knowledge, attitude and participatory
behaviour, appropriately for the learning
process and self-learning evaluation.

2.2) Prepare for implementation
2.3) Provide the participatory learning

v v

Collect, analyze and report summarized

Chart 5 Detail of Steps in “Youth Participatory Learning Regarding
Waste Separation and Recycling in College”
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(1) Study the situation of waste problems and basic data of solid waste in
Samutsongkhram and Samutsongkhram Technical College from summarized report of
Samutsongkhram Municipality, from the annual report of the Provincial
Environmental Management Action Plan in 2003 of Samutsongkhram and the annual
report action plan in 2002 of Samutsongkhram Technical College.

(2) Study documents and research report that are related to the concept of
management in public participation, the learning through learner-centred approach,
participatory learning, group process, waste and waste management in community.

1.2) Provide the youth participatory learning plan regarding waste separation
and recycling in college, by CIPPA MODEL, composed of main concept,
sub-concept, general objectives, behavioural objectives, contents of learning plan,
learning activities, learning media, measurement and evaluation.

Submit the participatory learning plan to the thesis committee and request
official documentation from the Dean of the Faculty of Social Sciences and
Humanities, along with inviting 2 experts to consider and evaluate the clarity,
appropriateness and correctness in language usage. After that, corrections are made
based on the recommendations before being put to use.

1.3) Design the Evaluation Forms

(1) Designing a knowledge test on the youths regarding waste separation
and recycling in college.

- Study the details regarding the design of the test form concerning
documents and texts.

- Design an analysis table according to the youth participatory
learning plan regarding waste separation and recycling in college, to analyze and find
the ratio.

- Design a knowledge test according to its contents and objectives
behaviourally which the researcher designs in the form of a multiple choice test of
4 answers choices to a question, totally 35 questions. It categories the degrees of
understanding behaviour into 3 levels, namely, knowledge, comprehension and
application. Scores are given in the following which have: Correct answer — 1 point.
Wrong answer or blank — 0 point. Criteria on evaluating is similar to those students

whose scores are based on the total percentage.
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Score Level Knowledge Level
Less than or equal 60% Low
60% - 79% Average
80% and above High

Submit the test form to the thesis committee for evaluation and use
their recommendations to improve the form in areas of correctness of content, theory
and usage.

Bring the improved test forms to try out the 30 other students of
Samutsongkhram Technical College. Correct the test by giving scores and analyzing
the quality on the test forms.

The value of the Difficulty Power and Discrimination Power (cited from
Boontham Kijpredaborisuth, 1991: 86-87) were calculated by using 27% of both the

high group and the lower group, which were analyzed to find their values.

Py + R
By Cam M
N\ iz
n
When ! 4 = Difficulty Power
r = Discrimination Power
n = Number of students in the high or lower group
Pu = Number of students answering correctly
(high group)
Pr = Number of students answering correctly
(low group)

From an analysis of 35 questions of the knowledge test, 20 questions were
chosen from questions that had a difficulty power of 0.2-0.8 and a discrimination
power of at least 0.2. The results were that all 20 questions passed as Table 3. They
were measured for their internal consistency with the Kuder-Richardson Formula 20

(cited from Puangrat Taweerat, 1997: 123).
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Number of students answering the question

correctly

Number of students answering the question

incorrectly (=1-p)

Deviation of the total score

When S7 = nz _ (ZX)Z

n(n -

1)

Table 3 The Analysis on the Contents in the Youth Participatory Learning Plan

Regarding Waste Separation and Recycling in College

Behaviour
Knowledge | Understanding | Application | Total
Contents
1.Meanings of solid waste 1 - - 1
2.Types and sources of solid waste 283 S - 3
3.Situation of solid waste
problems in Thailand and the
impact 11 4,15 12 4
4.Waste Management in
Thailand 14 5 9,10 4
5.Protection and solving the
waste problem - 6,8,16,19 7,18 6
6.Public participation in
protection and solving the
waste problem - 20 17 2
Total 5 9 6 20
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The results were that the knowledge test regarding waste separation and
recycling in college, had an internal consistency of 0.78, which was in the standard
range of research, the criteria on the reliability upward 0.7 of the test item was
accepted and could be used for the research. (Boontham Kijpredaborisuth, 1988: 17).

(2) Designing an attitude test on the youths regarding waste separation and
recycling in college
- Study details about designing forms to measure attitude from related
documents and texts.
- Design an attitude measurement form using the measurement method

of Likert (total 25 questions). There were 5 levels: -Strongly agree, agree, not certain,

disagree and strongly disagree, and provided the criteria scoring as follows:

Score Level
Attitude — :
Positive Sentences Negative Sentences
Strongly agree 5 1
Agree 4 2
Not certain 8 3
Disagree 2 4
Strongly disagree 1 5

Criteria on evaluating was similar to those students whose scores

were based on the total of percentage.

Score Level Attitude Level
Less than or equal 60% Low
60% - 79% Average
80% and above High

- Submit the score sheet to the thesis committee for consideration and
use their recommendations to improve the form in areas of correctness of content,

theory and usage.
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- Bring the improved test forms to try out the 30 other students of
Samutsongkhram Technical College. Correct them by giving scores and analyzing the
quality on the test form.

The value of Discrimination Power was calculated by using the average
scores between the high group and the low group for individual item of t-test method.

(cited from Puangrat Taweerat, 1997:131-132).

17
ny N,
When t = The Distribution of t-test
fH = Average score of the high group points
fL = Average score of the low group points
2
S A Deviation of the high group points
S2 = Deviation of the low group points
b,
n = Number of the sample students

The analysis on attitude tests 25 questions which was found that all 16 passed
the criteria. From then, the reliability value was found by using the o -Coefficient of

Cronbach (cited from Puangrat Taweerat, 1997:125-126).

o —— {1—25’2}

n-1 S?
When a = Reliability level
n = Number of questions
S? = Deviation of each question
S? = Deviation of total scores

The results were showed that the attitude test regarding waste separation and
recycling in college had a value of 0.82, which conveyed that the attitude test in the

standard range and could be used as a research tool.
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(3) Designing a participatory behaviour test on the youth participatory
learning regarding waste separation and recycling in college, using the measurement

method of Likert from 13 questions. There were 4 levels: -Always practice, often

practice, sometimes practice and never practice, for checking the changing of youth
participatory behaviour regarding waste separation and recycling in college before and

after learning and provide the criteria scores as follows:

Participatory Behaviour Score Level

Always practice 4
Often practice 3
Sometimes practice 2

Never practice 1

Criteria on evaluating was similar to those students whose scores were based

on the total of percentage.

Score Level Participatory Behaviour Level
Less than or equal 60% Low
60% - 79% Average
80% and above High

(4) Designing a learning process evaluation test form for evaluating the
satisfaction on learning process of youth participatory learning regarding waste
separation and recycling in college by CIPPA MODEL divided into 3 levels (high,
moderate and must be improved) in 9 items: For researcher, techniques of
participatory learning, audio-visual aids, duration, place, learning organization
atmosphere, facilitation in general, knowledge gained from the learning and as a
whole, how much does this learning appropriate for the participants?

(5) Designing an evaluation of self-learning test to evaluate the sample
students’ opinions which this learning thing had effected how to apply for solid waste
management in Samutsongkhram Technical College as well as how to manage by

really participation in the future.
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Step 2: Participatory Learning by CIPPA MODEL

Youth participatory learning regarding waste separation and recycling in
college, the researcher managed the learning activities through contents of learning
plan with CIPPA MODEL and the learning activities emphasis on authentic practice of
learners all 7 steps through sample students of 27 persons of Business Computer Club
of Samutsongkhram Technical College who were interested in the environmental
problems. By integrating with Project Subject which these sample students should be
registered in this year. It took 1 semester (20 weeks) for learning as follows:

2.1) Apply the sample students

The researcher applied the purposive sample students, the members of
Business Computer Club were 27 persons and contacted with the project of Business
Computer * s teacher (Mrs.Sirirut Jiemyjit, Instructor 2 level 7) to join the study learning
plan, exchange the opinion and conclude together. Providing it as the activity
according to the students’ subject major, namely, the sample students had made the
website about the solid waste and waste management, then, participate in learning
activity by waste separation, selling recycled waste and reused with composting by
using effective micro-organisms (E.M.) and molasses that known as liquid fertilizer
production. After that, contact the career and free clubs in 16 clubs of the college,
janitors, shop representatives and cleaners for creating the participation in reducing the
amount of solid waste in this college.

2.2) Prepare for implementation

(1) Contact the Director of Samutsongkhram Technical College for the
consultant in this research and other relevant officers for preparing media, equipments
and place for this learning.

(2) Contact the learning moderator and provide time, date and place for
this learning.

(3) Contact the sample students including the core representatives of
each club totally 16 groups, janitors, shop representatives and cleaners in
Samutsongkhram Technical College to participate for this learning.

2.3) Provide the participatory learning
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Provide the youth participatory learning with sampling group, together with
the core representative of each club, janitors, shop representatives and cleaners in

Samutsongkhram Technical College.

Step 3: Evaluation

There are steps which using CIPPA MODEL:

3.1) Pre-test evaluation using the knowledge questionnaires, attitude tests and
the participatory behaviour measuring tests before which followed by time and
provided places with sample students before managing the learning activities.

3.2) Post-test evaluation by time and provided place with sample students:

e Using the knowledge tests, attitude measuring forms and the participatory
behaviour measuring tests after post-test like the pre-test.

e Using the learning process evaluation test and self-learning evaluating test
after the participatory learning.

To follow up the action of waste separation, selling recycled waste and
making liquid fertilizer production for waste minimization in Samutsongkhram

Technical College for 10-12 weeks.

3.5 Instrument for the Research

Instrument for this research was composed as follows:
1) Youth participatory learning plan regarding waste separation and
recycling in college, by CIPPA MODEL.
2) Evaluation Form
(1) The knowledge test, attitude and participatory behaviour measuring
tests regarding waste separation and recycling in college.
(2) The learning process evaluation test forms for evaluating the
satisfaction on learning process of youth participatory learning regarding waste
separation and recycling in college.

(3) The self-learning evaluation forms.
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3.6 Data Collection and Analysis

The steps of collection as follows:

1) Collect and check the completely of all data for reorganizing and
grouping them.

2) Analyze them from evaluations:

- From the knowledge, attitude and participatory behaviour were analyzed by
percentages, means and standard deviation. Then comparisons of the differences in
knowledge, attitude and participatory behaviour before and after learning (Pre-test
and Post-test) were tested by using the t-test statistic. (cited from Prakong Gunnasooth,

1995: 111)

¢ - 20
\/NZDZ -(Xof

Ww-1)

When t = t-test
D = Different scores between before and
after learning

N = Number of sample students

(N-1)

Degree of freedom

From participants’ satisfaction on learning process and
self-learning tests analyzed by statistic number and percentage.

From follow up the action of waste separation, selling recycled
waste and making liquid fertilizer production for waste minimization in
Samutsongkhram Technical College for 10-12 weeks were analyzed by statistic
number, percentage and descriptive statistic.

Report summarized to the Director of Samutsongkhram

Technical College.



Fac. of Grad. Studies, Mahidol Univ. M.Ed. (Environmental Education) / 57

CHAPTER 1V
RESULTS

Results on the youth participatory learning regarding waste separation and
recycling in college, by CIPPA MODEL: A case study of Samutsongkhram Technical

College. The researcher presents as follows:

4.1 Characteristics of the Sample Students

Table 4 was shown the percentage of some selected study characteristics of
the 27 sample students of Business Computer Club of Samutsongkhram Technical
College, who were interested in the environmental problem. Data were shown that:

The majority of the sample students (88.9%) were female, the rest (11.1%)
were male.

The majority of the sample students were in the age between 19-21 years.

For grade point average (G.P.A.), the sample students reported that the
majority of them (48.2%) had average GPA with in 2.01-2.50 and the rest were higher
or less.

The majority of present parent of sample students were mother (81.5%) while
11.1% were father and the rest were cousin (7.4%).

The parental occupation were commerce or business 44.5%, labor 29.6%,
agriculture 14.8%, government official 7.4% and housewife 3.7%.

The majority of the sources that the sample students had acquired information
on solid waste and waste management were television (88.2%) newspaper 51.9%,
radio 40.7%, text book 37.0% and talk with group or activity group 7.4%.

All of sample students had never been member group with environmental
concerned and also had never experienced participation in waste management.

(Table 4)
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Table 4 Number and Percentage of the Sample Students Classified by the Study

Characteristics.
Number of Sample Students =27 (100%)
Study Characteristics Number Percentage
1. Sex
Male 3 11.1
Female 24 88.9

2. Grade point average (G.P.A.)

<2.00 3 11.1
2.01-2.50 13 48.2
2.51-3.00 5 18.5
3.01-3.50 6 22.2
>3.50 0 0

3. Present parent

Father 3 11.1
Mother 22 81.5
Cousin 2 7.4

4. Parental’ s occupation

Government official 2 7.4
Commerce or Business 12 44.5
Agriculture 4 14.8
Labor 8 29.6
Farm 0 0

Housewife 1 3.7
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Table 4 Number and Percentage of the Sample Students Classified by the Study
Characteristics. (Continued)

Number of Sample Students =27 (100%)

Study Characteristics Number Percentage

5. The sources that sample students have
acquired information on solid waste and waste

management *

television 23 85.2
radio 11 40.7
newspaper 14 51.9
news’ tower 2 7.4
talk with group or activity group 2 7.4
text book 12 37.0

6. Ever being member group with environmental

concerned ?
Yes 0 0
Never 27 100.0

7. Ever experienced participation in waste

management ?

Yes 0 0
Never 27 100.0
%

note . ™ answer more than 1 choice

4.2 Participatory Learning Plan / Learning Activities

In the studying and developing of youth participatory learning plan regarding
waste separation and recycling in college, by CIPPA MODEL, composed of main
concept, sub concept, general objectives, behavioural objectives, contents of learning
plan, learning activities, learning media, measurement and evaluation, which detailed

information were shown in the appendix C.
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4.3 Learning Achievement as the Results of the Participatory

Learning Implementation

4.3.1 Research Procedures and Results are showed as chart 6

Steps

Activities

1. Definding target
group

1. Select school and
student group

Results

2. Setting learning
problem

1. Twenty seven
participants in

3. planning on
CIPPA MODEL

Samutsongkhram
Technical College
2.1 Study waste 2.1 Waste and waste
management management
problem problem in
2.2 Study learning Samutsongkhram
problem on waste Technical College
separation and 2.2 Learning problem
recycling
3. Provide participatory 3. Participatory
learning plan by learning plan
CIPPA MODEL

4. CIPPA
Implemantation
- C : Construct
- 1 : Interaction
- P : Participation
- P : Process/Product
- A : Application

4.1 Construct website
4.2 Provide exhibition
4.3 Discuss on
waste management
experience
4.4 Demonstrate on
waste minimization
4.5 Campaign on
waste minimization
4.6 Operate on
waste separation,
selling recycled
waste and produce
liquid fertilizer

5. Evaluating

5.1 Pre-test and post-test
knowledge, attitude
and participatory
behaviour

5.2 Evaluate satisfaction
of learning process

5.3 Evaluate
self-learning

4.1 Knowledge, attitude
and participatory
behaviour on
waste separation
and recycling

4.2 Needed behaviour
on waste separation
and recycling

4.3 Waste minimization

in college

4.4 Special income
from selling
recycled waste

5. Expected results
confirmation

Chart 6 Research Procedures and Results
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4.3.2 The Pre-test and Post-test of the Knowledge

During the implementation of the participatory learning the pre-test and post-
test of the knowledge were increased in order to examine the learning achievement as
result of the learning implementation. Table 5 was shown that the number and
percentage of the sample students of the learning for participants according their
knowledge regarding waste separation and recycling in college, while Table 6 was
provided the analysis result of knowledge which was classified by items and Table 7
was provided the comparison of such knowledge before and after the participatory

learning.

Table 5 Number and Percentage of the Sample Students According to the
Knowledge Scores, Before and After the Participatory Learning

Knowledge Score / Before Learning After Learning

Level of Knowledge Number | Percentage | Number | Percentage
<12 scores / Low 1 3.7 1 3.7
12-15 scores / Medium 22 81.5 9 333
16 scores and above / High 4 14.8 17 63.0
Total 27 100 27 100

Total score: 20 scores

From Table 5 was shown that before the participatory learning the majority of
the participants (81.5%) had the knowledge regarding waste separation and recycling
in college at the moderate level, 14.8% at the high level and 3.7% at the low level.
After the participatory learning, the knowledge of the participants knowledge varied

from the background.
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Table 6 The Analysis Result of Knowledge Regarding Waste Separation and
Recycling in College Classified by Items.
Number of Sample Students =27 (100%)

Before Learning After Learning

Correct | Incorrect Correct | Incorrect

Question Answer | Answer Answer | Answer
(%) (o) (%) (%)
1.When did materials or things 14 13 16 11
become waste? (51.9) (48.1) (59.3) (40.7)
2.What kind of material that was 19 8 27 0
used a long time for degradation ? (70.4) (29.6) (100.0) (0)
3. Which question concerns the 8 19 11 16
hazardous waste? (29.6) (70.4) (40.7) (59.3)
4. What kind of the first and 23 4 26 1
obviously waste problems? (85.2) (14.8) (96.3) (3.7)
5. How do you choose for waste 24 3 26 1
disposal? (88.9) (11.1) (96.3) (3.7)
6. Which is the incorrect answer? 18 9 23 4

(66.7) (33.3) (85.2) (18.4)

7. Which is the solving method for

increasing the amount of waste at 16 11 23 4
first? (59.3) (40.7) (85.2) (18.4)
8. Solving waste problem should be 20 7 24 3
responsibility for whom? (74.1) (25.9) (88.9) (11.1)
9. Which is the most appropriate 4 23 13 14
waste disposal for types of waste? (14.8) (85.2) (48.1) (51.9)
10.Which is the correct answer for 27 0 26 1

improper waste management? (100.0) (0) (96.3) 3.7
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Table 6 The Analysis Result of Knowledge Regarding Waste Separation and

Recycling in College Classified by Items.(Continued)

Number of Sample Students =27 (100%)

Before Learning After Learning
Correct | Incorrect | Correct | Incorrect
Question Answer | Answer Answer | Answer
(%) (o) (%) (o)
11.Which answer is not shown the 21 6 23 4
impact of waste? (77.8) (22.2) (85.2) (18.4)
12. Which is the waste management
that has effected to environment 23 4 26 1
at least? (85.2) (14.8) (96.3) (3.7
13. Which question concerns the 25 2 22 5
recycled waste? (92.6) (7.4) (81.5) (18.5)
14. Which is the prior waste disposal 17 10 17 10
that used in the past? (63) (37) (63) (37)
15. Which answer is shown the
pollution problem from the 26 1 26 1
waste? (96.3) (3.7) (96.3) (3.7
16. Which answer is shown the 20 7 20 7
practical for recycle? (74.1) (25.9) (74.1) (25.9)
17. Which is the answer that shown
the public participation in 13 14 23 4
reducing the amount of waste? (48.1) (51.9) (85.2) (14.8)
18. Which is the answer that is
shown activity of waste 20 7 15 12
reducing? (74.1) (25.9) (55.6) (44.4)
19. Which answer is not shown the 18 9 14 13
benefit of recycling? (66.7) (33.3) (51.9) (48.1)
20. Which is the answer that is
shown the sustainable waste 21 6 23 4
management? (77.8) (22.2) (85.2) (14.8)
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From Table 6 was shown that before learning the majority of the participants
could answer question 2,4,5,6,8,10,11,12,13,14,15,16,18,19 and 20 correctly and
1,3,7,9 and 17 incorrectly while after learning they could answer almost all questions

correctly. It was found that the participants had knowledge increasing after learning.

Table 7 Comparison of the Pre-Test and Post-Test of Knowledge Scores Regarding
Waste Separation and Recycling in College among the Sample Students,
Before and After the Participatory Learning

Participatory Number | Mean | Standard df t-valve | p-valve
Learning Deviation
Before learning 27 13.96 1.69 26
11.13 0.00
After learning 27 15.70 2.01 26
e P<0.05

t (df =26, 0.05) =2.056

Analysis on the difference of the average scores of the participants’
knowledge was shown that, the pre-test scores of averaged 13.96 scores, while the
post-test average cores increased to 15.70. From the statistical analysis of the
knowledge, it was revealed that there was a significant difference of the pre-test and
the post-test scores. Therefore, it could be concluded that the participatory learning

provided the increasing knowledge to the participants.(Table 7)

4.3.3 The Pre-test and Post-test of the Attitude

Apart from the pre-test of the knowledge, the participants’ attitudes regarding
waste separation and recycling in college was also measured, before the learning
implementation, approximately fifty percents (51.9%) of the participants had the
favorable attitudes regarding waste separation and recycling in college at the high
level, 44.4% had the attitudes at the moderate level and 3.7% had the attitudes at the

low level. After the participatory learning, was shown that most of the participants
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(85.2%) had the favorable attitudes at the high level, while 11.1% showing the
attitudes at the moderate level and 3.7% had the attitudes at the low level. (Table 8)

Table 8 Number and Percentage of the Sample Students According to the Attitude

Scores, Before and After the Participatory Learning

Attitude Score / Before Learning After Learning

Level of Attitude Number | Percentage | Number | Percentage
<48 scores / Low 1 B 1 3.7
48-63 scores / Medium 12 44.4 3 11.1
64 scores and above / High 14 51.9 23 85.2
Total Lo, 100 27 100

Total score: 80 scores

Table 9 Comparison of the Pre-Test and Post-Test of Attitude Scores Regarding
Waste Separation and Recycling in College among the Sample Students,
Before and After the Participatory Learning

Participatory Number | Mean Standard df t-valve p-valve
Learning Deviation
Before learning 27 63.81 5.99 26
2.65 0.013
After learning 27 68.92 6.98 26
e P<0.05

t (df =26, 0.05) =2.056

From Table 9 was shown that, the pre-test scores of the averaged 63.81
scores, while the post-test averaged scores increased to 68.92 scores. From the
statistical analysis of the attitude, it was revealed that there was a significant difference
of the pre-test and the post-test scores. Therefore, it could be concluded that the

participatory learning provided the increasing the attitude to the participants.
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4.3.4 The Pre-test and Post-test of the Participatory Behaviour

The testing result on youth participatory behaviour regarding waste separation
and recycling in college of the sample students, before and after the participatory

learning as table 10.

Table 10 Number and Percentage of the Sample Students According to the
Participatory Behaviour Scores, Before and After the Participatory

Learning
Participatory Behaviour Score / Before Learning After Learning
Level of Participatory Behaviour | Number | Percentage | Number | Percentage
<31 scores / Low 10 37.0 5 18.5
31-41 scores / Medium 2 63.0 12 44.5
42 scores and above / High 0 0 10 37.0
Total 27 100 27 100

Total score: 52 scores

From Table 10 was shown that before the learning implementation, most of
the participants (63.0%) had the participatory behaviour at the moderate level, 37.0%
had the participatory behaviour at the low level. After the participatory learning, was
shown that, most of them (44.5%) had the participatory behaviour at the moderate
level, while 37.0% exhibited the participatory behaviour at the high level and 18.5%
had the participatory behaviour at the low level. It was shown that after participatory
learning, the participatory behaviour of the participants was higher than before
learning.

Analysis on the difference of the average scores of the participants
participatory behaviour was shown that the pre-test scores of averaged 30.96 scores,
while the post-test averaged scores increased to 38.55 scores. From the statistical
analysis of the participatory behaviour, it was revealed that there was a significant

difference of the pre-test and the post-test scores. Therefore, it could be concluded that
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the participatory learning provided the increasing participatory behaviour to the

participants. (Table 11)

Table 11 Comparison of the Pre-Test and Post-Test of Participatory Behaviour

Scores Regarding Waste Separation and Recycling in College among the

Sample Students, Before and After the Participatory Learning

Participatory Number | Mean | Standard df t-valve | p-valve
Learning Deviation
Before learning 27 30.96 4.45 26
After learning 27 38.55 7.51 26 497 0.00

e P<0.05

t (df =26, 0.05) =2.056

4.3.5 Satisfaction of the Participatory Learning among the Learning

Participants

Table 12 Number and Percentage of the Sample Students According to the Levels

of Satisfaction

Number of Sample Students =27 (100%)

Satisfaction Level

Topic High Moderate Must be Improved
Number % Number % Number %

1. Researcher 15 55.6 12 44.4 0 0.0
2. Techniques of

Participatory Learning 11 40.7 16 593 0 0.0
3. Audio-Visual Aids 5 18.5 22 81.5 0 0.0
4. Duration 16 59.3 11 40.7 0 0.0
5. Place 16 59.3 11 40.7 0 0.0
6. Learning Organizations

Atmosphere 10 37.0 12 44.4 5 18.5
7. Facilitation in general 5 18.5 16 59.3 6 22.2
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Table 12 Number and Percentage of the Sample Students According to the Levels
of Satisfaction (Continued)

Number of Sample Students =27 (100%)

Satisfaction Level

Topic High Moderate Must be Improved

Number % Number % Number %

8. Knowledge gained from
the learning 16 59.3 11 40.7 0 0.00

9. As a whole, how much
this learning appropriate

for the participants? 17 63.0 10 37.0 0 0.0

From Table 12 was shown that most of the sample students of participatory
learning 81.5% had at the level of satisfaction on the audio-visual aids at the moderate
level, 63% had the high level of satisfaction as a whole, how much this learning
appropriate for the participants, 59.3% had the high level of satisfaction on the
knowledge with towards to the daily life, place and the duration for the participatory
learning, 55.6% had at the high level of satisfaction on the researcher, while 40.7%
had at the high level of satisfaction with the techniques of the participatory learning,
37.0% had at the high level of satisfaction on the learning organizations atmosphere
as well as 18.5% had at the high level of satisfaction on facilitation in general, the rest

had at the moderate level of satisfaction.

4.3.6 Self-Learning among the Learning Participants

The result from the self-learning among the learning participants for

evaluating the learning opinion which applied to the waste management of

Samutsongkhram Technical College in the future as Table 13:
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Table 13 Number and Percentage of the Sample Students Classified by the
Opinion Level from Learning

Number of Sample Students =27 (100%)

Opinion Level

High Moderate Must be

Topic
Improved

Number % Number % Number %

1. The students can construct
their own knowledge by group
process in waste and waste
management.

- Participate in learning

enthusiastic activities. 11 40.7 16 59.3 0 0.0

- Co-operate and
responsible for providing
the activities with groups
both the searching data,
educational data and

conclusion. 22 &1.5 5 18.5 0 0.0

- Get the suggestion and
accept the other opinions. 22 81.5 5 18.5 0 0.0

- Use the most opinion
which had the interact,
thought, supporting,
exchanging the opinion
and own feeling with

others. 5 18.5 16 59.3 6 22.2

- Show the own ability
and get the others. 6 22.2 21 77.8 0 0.0

- Decide and solve the

problem among learning. 5 18.5 16 59.3 6 22.2
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Table 13 Number and Percentage of the Sample Students Classified by the
Opinion Level from Learning (Continued)

Number of Sample Students =27 (100%)

Opinion Level

High Moderate Must be

Topic
Improved

Number % Number % Number %

- Learn from group as well as

help the group to get learning. 0 0.0 27 100 0 0.0

2. The students can create
many products from the

learning process. 10 37.0 17 63 0 0.0

3. The students can present
the learning products to their
friends in waste management

plan of college. 6 22.2 5 18.5 16 59.3

4. The students can apply the
knowledge with learning by
doing from waste

management plan. 5 18.5 16 59.3 6 22.2

5. The students have the
awareness and realizing on

waste problem as well as

waste management of college. 11 40.74 11 40.74 5 18.52

6. The students are looking
forward to develop the waste
management of college

continuously. 5 18.52 11 40.74 11 40.74

From Table 13, was shown that the students could construct their own
knowledge by group process using CIPPA MODEL in waste and waste management.
100% had the opinion that could have at the moderate level of group process learning

and helped to acquire the learning, 81.5% had at the good high level of co-operate and
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responsibility for providing the activities with group both seeking, studying the data as
well as conclusion to get with accepting the suggestion and other abilities, 77.8% had
at the good moderate level in showing own abilities and accepting the other abilities,
59.3% had at the good moderate level with participation in learning enthusiastic
activities, using the most opinion which had the interact, thought, supporting,
exchanging the opinion and own feeling with others together with the decision as well
as solving many problems among learning. For creating many products from learning
process of students, it was found that 63.0% had at the good moderate level whereas
the presentation to their friends in college by waste management plan of college found
that most of them 59.3% had at the low level and at the good moderate level of
bringing the knowledge to apply in the real situation 59.3%. In addition to this, having
the awareness as well as realization on the waste and waste management of college
together with expecting to develop the waste management of college continuously

which the students get at the good moderate level was 40.74%.

4.4 Monitoring of the Participatory Learning

After the completion of the participatory learning, about 10 — 12 weeks later,
a monitoring program, namely, the action of waste separation, selling recycled waste
and making liquid fertilizer production for waste minimization in Samutsongkhram
Technical College was carried out, to the change of the quantity of waste in college
and find the appropriate pattern for waste management in college too. The results as

seen below.

4.4.1 The Making of Liquid Fertilizer Production for 12 weeks in three
containers which could reduce the scrap of fruits and peel of fruits that must be
disposed of 286 kilograms and get the liquid fertilizer production was 775 litres
(Table 14)
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Table 14 Number of Scrap and Peel of Fruits and the Liquid Fertilizer Production

‘ The Liquid Fertilizer
‘ Scrap and Peel of Fruits ‘
Times _ Production
(Kilogram)
(Litre)
I 149 391
2™ 137 384
Total 286 775

4.4.2 Waste Separation for 12 weeks could be separated recycled waste

totally 882 kilograms, namely, plastic bottles 463 kilograms, paper 382 kilograms and

others 35 kilograms as well as sold them totally 3,660 baht as Table 15:

Table 15 Number of Separated Recycled Waste Classified by Types

Week Separated Recycled Waste (Kilogram) Money

Plastic Bottles Paper Others (Baht)

1 30.5 9 5 237.50

2 50 - 4 391.00

3 51 3 0 360.00

4 37.5 147 9 418.50

5 30 82 9 301.00

6 45 39 4 358.00

7 47.5 15 3 350.50

8 52.5 11 0 378.50

9 38 2 0 268.00

10 38 12 3 281.00

11 24 8 0 276.00

12 19 7 0 140.00
Total 463 382 37 3,660.00
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4.4.3 Bulk Density of Waste
The data are shown that before learning the bulk density of waste in
Samutsongkhram Technical College was 0.112 kg./l. but after learning was 0.126

kg./l. as Table 16:

Table 16 Bulk Density of Waste Before and After the Participatory Learning

Number Before Learning After Learning
Weight of | Net Weight Bulk Weight of | Net Weight Bulk
Waste and | of Waste | Density | Waste and | of Waste | Density
Container Container
1 242 11.6 0.116 25.9 13.3 0.133
2 20.0 7.4 0.074 22.8 10.2 0.102
3 31.0 18.4 0.184 28.1 15.5 0.155
4 19.4 6.8 0.068 22.4 9.8 0.098
5 24.6 12 0.012 26.8 14.2 0.142
Average Bulk Density of Waste (kg./l.)  0.112 0.126
Note: The weight of container 100 litres = 12.6 kilogram
Bulk Density (D) Net weight of waste

Volume of container

4.4.4 The Composition of Recycled Waste

It was found that the amount of recycled waste in waste containers of
Samutsongkhram Technical College had been decreased, before learning there was

23.4% and after learning was 13.9% of recycled waste as Table 17:
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Table 17 The Composition of Recycled Waste in Samutsongkhram Technical
College Before and After the Participatory Learning

Type of Waste Before Learning After Learning
Weight Percentage Weight Percentage
Recycled Waste
Paper {9 14.6 4.5 9.8
Glass 0.8 1.7 1.3 2.8
Metal 0.1 0.2 0.5 1.1
Plastic 33 6.9 0.1 0.2
Total 11.2 234 6.4 13.9
Organic Waste
Leaf 1.9 4 2.6 5.6
scrap of food 24 D 4.3 9.3
Total 4.3 9 6.9 14.9

Hazardous Waste

Batteries 1.8 3.8 A.1 6.7
Total 1.8 3.8 3.1 6.7
General Waste
Foam, others 30.5 63.8 29.8 64.5
Total 30.5 63.8 29.8 64.5
Total 47.8 100.0 46.2 100.0

4.4.5 Waste Management System in the Responsible Area of Each Club
had been happened in the concrete and according to real areas, campaigning for sign
separating the waste before discard from clothing signs near the bins, sign boards
together with the providing slogans of each department, getting the knowledge and
training the core-leaders of each club to publicize the club members in giving
knowledge, types and sources of waste boards. It had been created the participation to
other friends widely in college’ s every building as well as bringing the waste

separation before disposing to of 5 S. system of each department by using the




Fac. of Grad. Studies, Mahidol Univ. M.Ed. (Environmental Education) / 75

separated waste bins from the project for main separated waste bins and providing
more of them for many floors of building, then collecting the separated recycled waste
which was separated, then collect the separated recycled waste which most of them
were paper and plastic bottles to sell together on every Wednesdays of activity hours
once per week, at the garage near the old workshop of machine shop building by
appointing the permanent collectors at 3 P.M. by each of representative of the clubs,
janitors of building as well as the cleaners for co-operating the responsibility
continuously as follows:

Separation the recycled waste and selling

Responsibled area: Canteen

Students: Drop the plastic bottles in the separating waste bins and the cleaners
collect for selling every day

Responsibled area: Industrial Trades, Commerce, Home-Sciences buildings,
all-learning building and official building.

The students had dropped the recycled waste into the separated waste bins,
prepare for building as well as Mr. Ekkarindh Suntraruk, responsibled and
co-ordinated the relevant persons in selling whereas the non-permanent janitors of the
building, asking for the representative of each club to collect and separate for selling
together.

Making liquid fertilizer production from co-ordinating with Building Work
by Mr. Samart Hutthakum had responsibled with the appointed janitors.

4.4.6 Result on the Attitude Interview and Participation in Waste
Management of executives, teachers and students of Samutsongkhram Technical

College, the sample students were 5 groups as follows:

The executives of college

The Director and Assistant Director of Samutsongkhram Technical College
4 divisions had the opinions that the youth of participatory activities in reducing the
amount of waste here, it was the best thing to participate in college which is shown the
participation of all persons both knowledge and good environment helping the amount
of waste decreased and be able to separate waste for selling. (Add value), get

the liquid fertilizer production.
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Teachers

The teacher representative of Industrial Trades, Commerce, Home-Sciences
Departments and Basic Subject Faculty, Samutsongkhram Technical College, had
expressed their opinions according to say that making the project in college was good
because at present, there was waste disposing every things in one bin, which helped
the students separated and made waste for liquid fertilizer production reduce the
amount of waste, made income which must begin himself first, how to organize waste
management and how to use with others both houses and offices which made the
college clean, reduced the janitors’ tasks together with the suggestion of participation
in reducing the amount of waste in college also. Creating the good awareness for
teacher staff and students had more increased to reduce the environment of pollution,
separate waste in department dispose into the right bin, right type, including get the
supporting from organizations and the executives of college who had pushed for
making whole system, not being the duty of any group and the finished project, then

separated waste bins are only the souvenirs.

Students

The representatives of Career and Free clubs are 16 clubs (Certificate and
Diploma levels) had expressed their opinions about making projects that they were the
good, useful projects for students, care for clean, recycled waste, disposal waste to
spread for friends which were made for a long time because everyone had participated
in waste management also. It must have the efficient core-leader part and most trying
the important was that everyone must co-operate and finally it would be successful,
however; more waste bins everyone did not think to dispose so it is useless and must
be supported this project continuously. If it could be practiced in college, it would be
practiced in other places also. It must be first at himself and told to others, but he did
not and then the others would do either.

The suggestion for participation in reducing the amount of waste in college
should be campaigned on disposing waste, separating waste and dropping into the
given bins by providing types including recycling waste, making posters, warning the
people dropped the waste on the floor and recycling waste. In addition, reducing the
amount of unnecessary objects, namely, plastic bags and foam, creating the optimistic

point of view for students to know how to drop the waste into the right place and
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properly. It should have the right waste bins with clearly signs for facilitation and not
being complicated. The most important of this was to find the interesting method to

attract the students more participate.
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CHAPTER V
DISCUSSIONS

From this research “Youth Participatory Learning Regarding Waste
Separation and Recycling in College”: A case study of Samutsongkhram Technical
College by CIPPA MODEL and 7 steps of participatory learning process by Tisana
Khemmani (2000): The sample group was the members of Business Computer Club,
Samutsongkhram Technical College who were interested in environmental problems.

The result as follows:

5.1 Characteristics of Sample Students

This sample students was 27 members of Business Computer Club,
Samutsongkhram Technical College who were interested in the environmental
problems and had been studying at the Diploma 2 (Business Computer Department),
age between 19 — 21 years old which most of them had the scores at the moderate
level (G.P.A. was 2.01 — 2.50), acquired information on solid waste and waste
management which most of them were from television. However, non-members of
group and non- participants or experience on concerning the solving waste problem
first but interesting in this problem, participating as sample group in youth
participatory learning regarding waste separation and recycling in college which the
researcher provided, while the members practiced the activities in the project of youth
participatory activity in waste minimization of Samutsongkhram Technical College
which was the partial of subject which sample students and the researcher brought this
content to integrate with the subject owner of the project.

Hence, the organization of learning activities was the responsibility between
the co-operation of sample students, the subject owner teacher of this project and the
researcher. Choosing this sample group for the best result of every concerning unit,

having the participation and the owner together, having effectiveness for motivating
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the operation well as well as good for achievement on study after learning in every

aspect.

5.2 Structure of Youth Participatory Learning Plan Regarding Waste
Separation and Recycling in College, by CIPPA MODEL

Providing the Concept was the providing concept of guideline from content
of waste and waste management classified to look the principal concept that waste was
the problem from the behaviour of human living in many aspects which had the impact
on life quality and environment by public participation, government sector and private
sector in reducing the amount of waste before disposing with waste separation and
recycling, then protected and solved the waste problem effectively and sustainably.

Providing the Objective was the providing the sub topics of waste content
and waste management for the sample students received the knowledge,
understanding, meanings, types and waste sources. Having awareness on the waste
problem situation, impact for life quality and environment, knowing and
understanding of proper waste management correctly and effectively including the
guideline on protection, solving the waste problem and the role on public participation.
The most important thing was that it must be skillful and experience on correct waste
management by own role which was provided the general objective and divided into
sub topics: behavioural objectives of sub topics according to the concept.

Providing the Content Framework of Learning was the providing the
framework of topic which covered the content of waste and waste management by
rearranging the order according to the conceptualization and objective as follows:

1. Meanings of solid waste, types and sources of solid waste

2. Situation of solid waste problems in Thailand and the impact

3. Waste Management in Thailand

4. Protection and solving the waste problem

5. Public participation in protection and solving the waste problem

Providing the Learning Activities the researcher provided the learning
activities by the framework of created learning plan, by CIPPA MODEL and 7 steps

of participatory learning process (Tisana Khemmani, 2000) took 1 semester
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(20 weeks) from this step: Construction their own knowledge, preparation for
exhibition in talking and training, participation in talking and getting for training were
the important part for the sample students to receive knowledge and understand the
waste and waste management of the various increasingly methods respectively
including creating the learning network with the core representative of each club
(16 clubs), janitors, shop representatives and cleaners in college in the step of
application the knowledge for waste separation, selling recycled waste and making
liquid fertilizer production 12 weeks continuously.

It was obviously that this learning plan which was applied by CIPPA
MODEL of Tisana Khemmani (2000), composing of the concept of experiential
learning and group process which provided the activities covered 4 components of
participatory learning, namely, bringing the original experience to develop the body of
knowledge, reflecting the opinion for exchanging and learning each other,
understanding and giving conceptualization and experiment or application for using
many situations by learning activities guideline emphasized on learning by doing from
oneself and group.

The good point of this learning plan was to be concerned from concept,
objective, framework of learning which the students received from the knowledge,
understanding of waste and waste management well including having knowledge and
understanding the guideline on protection and solving the waste problem, especially
for the role on participation of waste management himself in college very well, but it
might have the limit in learning activities aspect which had many activities, took quite

much time. It could be adjusted for the sample group properly.

5.3 Result on Trying Out the Participatory Learning Plan

5.3.1 Responding to Learning Process of Sample Students

From the trying out of participatory learning plan, it was found that learning
plan by CIPPA MODEL was created sample students learned and constructed
knowledge in waste and waste management by themselves from website “Waste

Minimization”. Having plan providing the role, duty and responsibility within and
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between groups. It made the learning and experience exchange, reflection the opinions
including conclusion the conceptualization of group for accomplishment, construction
their own body of knowledge according to the subject major which the skilled
students, learning by original experience to receive from new challenging learning
continuously; Active learning had the interaction between self learners and learners to
teachers. Each sample students provided the knowledge for the responsible topic in the
form which satisfaction group, gave suggestion by teachers of Business Computer
Department, improved the work, technique of computer and the researcher was
responsible for suggestions’ improving the content of waste and presented waste
management, whereas, the sample students improved the work completely and
participated between the sample students, the owner of subject and the researcher
including with learning the proper process and the product development from creating
of group and apply the knowledge by communicating the participants, talking and
training from the website as well as making the documents in this research.

Talking about the experience of participatory waste management in
community by the moderator from Muang Samutsongkhram Municipality and the
officers from Thai Volunteer Service made the sample students receive knowledge,
experience, exchange the opinions, open the problem points and opinions about waste
and waste management in province, waste management within the limit of
Municipality Officer s responsibility including with the campaign for youth
participation in waste management of Thai Volunteer Service at present. In addition, it
gave the opportunity for 5 groups of sample students to meet the core representative of
each club, janitors, shop representatives and cleaners in college for exchanging
learning and looking for the guidelines in reducing the amount of waste in college
which each club had responsibility together.

Training, demonstration and practice in reducing the amount of waste by the
moderator from Department of Environmental Quality Promotion and Department of
Pollution Control was that the sample students received the knowledge not only from
directed experts in participation of government sector, especially the training result but
more waste management in reducing and separating waste in the forms of Recycling
Bank, Waste-for-Egg, Waste Donation Project, Recycled Material Center, Composting

of Organic Waste, Weighing and finding the component of waste in college.
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The above knowledge was the new knowledge which the researcher prepared
for the sample students from many activities of learning and they had studied,
understood the data / knowledge, built the data meaning / new experience by using the
thinking process and group process for explanation including conclusion the
understanding linking the original to new knowledge together, exchanging the
knowledge and group understanding, then conclusion with their own body of
knowledge and creating the group knowledge by campaigning the club for waste
separation before disposing for presentation from both learning and implementation.
In practical, reducing the rest amount of waste in college to have the least, learning
from real practice in waste separation, selling recycled waste and making liquid
fertilizer production, together with, creating the participation with core representative
of each club, janitors, shop representatives and cleaners in college. On behalf of the
operators and co-ordinators made the practice for reducing the amount of waste all
college, making income, reducing the janitors’ tasks as well as the expense on waste
management.

Besides, the good point of created learning activities was that the individual
sample students were responsible for the tasks every step of learning, composed of this
sample students had high responsibilities and every work operated smoothly but some
problems during the students were busy so practical work were late but adjusted for
proper management by learning plan including in the first of operating which the
sample students could not co-ordinate, motivated the core representative of each club
who were responsible for this and then the researcher solved this problem by
co-ordinating with the advisor of each club’s activities including reporting the result to
the college for participation with teachers in another way. This could be successful

work completely.

5.3.2 Achievement of Learning Plan

The result on evaluation achievement of knowledge, attitude and participatory
behaviour regarding waste separation and recycling in college of the sample students
after learning by the participation of learning plan which was found that they received
the average scores on knowledge, attitude and participatory behaviour regarding waste

separation and recycling in college higher than before learning was at the statistically



Fac. of Grad. Studies, Mahidol Univ. M.Ed. (Environmental Education) / 83

significant different 0.05 level. It was shown that the learning process form had
effected to students’ learning development, having knowledge, correct understanding
regarding waste and waste management including actual practice in the college area
continuously through 1 semester. The sample students created the practical learning
for knowledge, attitude and participatory behaviour regarding waste management
better by the hypotheses and according to the research of Pavinee Suntorntarawong
(2001). It was found that learning by using participatory learning in protection the
consumers in school program that the trying out group students had the average scores
on knowledge, attitude and behaviour on choosing food consumption higher than
before trying out at the statistically significant different 0.01 level as well as according
to the study of Prapaipun Boonkong (1997) which implemented the teaching-learning
process through Learner-centred approach to apply systematically and continuously by
process. Developing the participatory teaching-learning form Buddhism (S.018) to try
out the trying out group of students and found that the achievement study of students
after learning higher than before learning was at statistically significant 0.01 level and
the students had attitude opinions at the high level every item including still according
to the study of Suwatin Mitreput (1997: 120 — 122), it was found that the promotion of
perception on the role of father with participatory learning was the teaching method
using experiential learning form integrated with group process which the youths
received the perception, understanding and look for the importance of practice the
more duty role of father through the average scores of the perception of duty role of
father after experiment was higher than before experiment.

From this research, it was found that participatory learning plan was suitable
for youth participatory learning regarding waste separation and recycling in college. It
was because that learning process emphasized on participation of learning participants

which had according as well as responding the participants’ need very well.

5.3.3 Project Evaluation

The researcher had used the questionnaires with sample students to evaluate
the satisfaction towards the * youth participatory learning regarding waste separation
and recycling in college” with evaluation the opinion themselves on the things which

were received from learning and implementation. It was found that the participated
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learners had more satisfaction than many aspects of learning process, namely, as a
whole, the students thought that it was very suitable for the students as well as applied
the knowledge for daily life, place, time and the researcher. For general facilitation,
media, material and equipment, whole atmosphere of learning organization including
technique or method of participatory learning, the participants had the satisfaction at
the moderate level. Because this learning took time for 20 weeks and the sample
students were busy, then the researcher could not be ready and prepare the media,
material and equipment well in every step of learning, however, it was affected to the
whole atmosphere of learning organization and techniques or method of participatory
learning. For expressing own opinions about things and implementation. It was found
that most of the sample students could make at the moderate level, either construct the
own knowledge, present or implement the knowledge which may come from the same
reason; much activities to do, some were done well but in some parts were not so its

average, as a whole, was at the moderate level.

5.3.4 Monitoring

This following result had been followed the practical of waste separation
result, selling recycled waste and making liquid fertilizer production which took time
for 12 weeks. It was found that the sample students could manage of participating with
core representative of each club, janitors, shop representatives and cleaners in college.
Reducing the amount of waste before disposing, most of the separated waste were
plastic bottles, paper scraps and others respectively; as well as selling recycled waste
was average 60 baht per day. For degrading waste, namely, fruit scraps and fruit peels
which could make liquid fertilizer production which the physical components of
recycled waste in the college’ bins decreasely, the collectors of Lardyai Sub-district
Administrative Organization said that during of the research, the amount of waste
decreased, in addition each club could manage the waste management system, giving
knowledge through the signs in each building, together with the researcher reported
the result to the college by co-ordinating and assigning the activities for building work
and every club to manage continuously.

Hence, the result on opinion interview about attitude and participation in

reducing the amount of waste in college: the executive committee, teachers and
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students was found that every division had the same opinion that practical activities in
this research was good not only receive knowledge but also environment, so it should
be supported continuously if it was possible in college through the other places.

From this result, it was insisted that this learning was efficient as learning
activities were the part in motivating students for learning including creating

participation in waste management in college.
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CHAPTER VI
CONCLUSIONS AND RECOMMENDATIONS

Managing the environmental education for the students in college by giving
the knowledge about the environment and environmental management which is one of
the forms of the supporting and promoting the concept “Public Participation™ in
managing natural resources and environment for students to recognize awareness on
conservation the natural resources and participate in controlling, protection and
solving the environmental problems by steps. To begin from the nearest environment,
namely, waste problems and waste management by using learner-centred approach,
organizing the learning activities by stimulating, supporting to participate in thinking,
action, mental and learners will be given opportunities to participate in activities as
much as possible, thinking exchange together with group process, construct the
knowledge from the original experiences and develop knowledge themselves through
thinking process and seeking knowledge as well as the real practice and knowledge
application for co-operation in planning and solving of waste problems which are the
college’ s goal, that is brought to manage the natural resources and environment of
people network® s characteristics.

Another method to help the concept of youth participatory in solving and
managing waste problems in college in the reality is youth participatory learning
regarding waste separation and recycling in college, by CIPPA MODEL.

As this above reason, the researcher is interested and made a research ““Youth
Participatory Learning Regarding Waste Separation and Recycling in College, by
CIPPA MODEL”: A case study of Samutsongkhram Technical College, Muang,
Samutsongkhram. The purpose is to study and develop the youth participatory learning
plan regarding waste separation and recycling in college, by CIPPA MODEL and try
out as well as evaluate the effectiveness of the participatory learning plan.

It is an action research by using one-group pre-test and post-test design which

can be divided into 3 steps.
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1) Preparation for Participatory Learning

(1.1) Prepare the researcher to get the knowledge, understanding in the
content of waste and waste management, situation of waste problems and basic data of
solid waste in Samutsongkhram and Samutsongkhram Technical College, together
with, the concept of environmental management in public participation and
participatory learning.

(1.2) Provide the youth participatory learning plan regarding waste
separation and recycling in college, by CIPPA MODEL.

(1.3) Design the evaluation forms, namely, a knowledge test, an attitude
test and a participatory behaviour test on the youth regarding waste separation and
recycling in college for measuring the achievement in learning and a learning process
evaluation test for evaluating the satisfaction on learning process as well as a
self-learning test for evaluating the sample students’ s opinions from the learning.

2) Participatory learning by CIPPA MODEL

Sample students used the purposive sampling technique, 27 persons of
Business Computer Club of Samutsongkhram Technical College who are interested in
the environmental problems.

The time of learning is 1 semester (20 weeks) in the first semester (Academic
year 2003) between May 19, 2003 — October 3, 2003 in Samutsongkhram Technical
College.

3) Evaluation

The evaluation of this research used the instrument for collecting the data,
namely, a knowledge test, an attitude test and a participatory behaviour test were
analyzed by percentages, mean and standard deviation. Then comparisons of the
differences in knowledge, attitude and participatory behaviour before and after the
learning (pre-test and post-test) were tested by using t-test. Whereas, the participants’
satisfaction on learning process and self-learning test were analyzed by statistic
number and percentage. For the operation on waste separation, selling recycled waste
and making liquid fertilizer production for 10-12 weeks were analyzed by statistic

number, percentage and descriptive statistic.
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6.1 Conclusions

The result on “Youth Participatory Learning Regarding Waste Separation and
Recycling in College, by CIPPA MODEL”, the researcher concluded as follows:

6.1.1 Sample Students

Sample students had some acquired information on solid waste and waste
management but had never been the group members or relevant the environmental
concerned as well as participated in the activities or relevant experience about solving
waste problems, however, they had been interested in the environmental problems and
provided youth participatory activities project in waste minimization in
Samutsongkhram Technical College which is the partial subject which bringing the
waste and waste management content to integrate the researcher, the teacher owned
the project work of Business Computer Department and the sample students. It was

shown the importance in waste management in college from this student group.

6.1.2 Youth Participatory Learning Plan Regarding Waste Separation
and Recycling in College, by CIPPA MODEL

This goal was to increase the knowledge, understanding of waste and waste
management, good attitude and the importance of participation role to solve it
including applying for reducing the amount of waste in college by content frame
covered the meaning, types and sources, situation of solid waste problems in Thailand
and the impact, waste management in Thailand, protection and solving the waste
problem, public participation in protection and solving the waste problem, providing
the learning activities by CIPPA MODEL as well as 7 steps of participatory learning
process by Tisana Khemmani (2000) the learners constructed and sought knowledge
themselves (Construct: C), interacted with members of the same and different groups
(Interaction: I), had physical and mental participation (Participation: P), acquired
process learning and product development (Process/Product: P) and applied the

knowledge (Application: A).
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6.1.3 Research Procedures and Results

This research process and procedures concluded in five main steps:
1) definding target group, 2) setting learning problem, 3) planing on CIPPA MODEL,
4) CIPPA implementation and 5) evaluating. Its’ main activities are based on CIPPA
MODEL. This model has five components: 1) construction and seeking of knowledge
by the student themselves (C), 2) interaction with members of the same and different
groups (I), 3) physical and mental participation (P), 4) process learning and
development of a product (P) and 5) application of the knowledge (A).
It was found that the participants had increased their knowledge, attitude and
participatory behaviour on waste separation and recycling as well as waste

minimization in college and special income from selling recycling waste.

6.1.4 The Effectiveness of the Participatory Learning Plan

The result on the evaluation of knowledge, attitude and participatory
behaviour on the youths regarding waste separation and recycling in college. After the
participatory learning by plan. It was found that the sample students’ average score of
knowledge, attitude and participatory behaviour regarding waste separation and
recycling in college were statistically significant different (0.05) higher than before the
participatory learning. It shows that the learning process form have effected to learning
development of sample students, having knowledge together with the correct
understanding in waste and waste management from self-learning using group process,
having interaction with members of the same and different groups, having
participation, acquiring process learning and product development and applying the
knowledge by real practice in the college continuously for 1 semester by waste
separation before disposing, selling recycled waste and making the liquid fertilizer
production in Samutsongkhram Technical College. The sample students learned how
to do and get better knowledge, attitude and participatory behaviour of waste
management and most of them had the satisfaction for not only learning process but
also bringing the knowledge to manage in reducing the waste in college at the

moderate level.
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The learning plan is suitable for the organization of youth participatory
learning regarding waste separation and recycling in college because of learning
process emphasizes on learners’ participation that according and correspondence to the

learners’ participation very well.

6.2 Recommendations from the Research Findings

From this above research, there are recommendations as follows:

1) The organization of participatory learning by integrating with the subject
that is the best thing which creates the responsible participation together. It does not
drop of the relevant staff which has effected on management. So, there will be some
recommendation for making action research that should be participated and linked the
owners together as well as the part of the learning subject which is better than making
it by managing the only research activity.

2) Providing the learning activities between the operation, there will have two
characteristics, namely, campaigning on waste separation before disposing in the form
of information, contest the slogan, invention from reused materials, waste
management system in the responsible area for each club; giving rewards certificates
to the participants who get the increasing movement on the organization of learning.
On the other hand, the operation on waste separation, selling recycled waste and
making liquid fertilizer production which manage the time to campaign on waste
separation before disposing.

3) Making the learning network with the core representative of each club,
janitors, shop representatives, cleaners in college and the sample students will extend
and create the participation in reducing the amount of waste all of college. If it
operates on specific target group that can not be created the actual participation
exactly.

4) Creating the participation between government sector, local and central
private sector which is the relevant unit on the research topic, using the co-resources in
moderator, material media and learning instrument which not only bring everything in
every way to make the ultimately usage but will be better result on research. However,

it will help the reliable and more interesting research as well as the guideline of
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participation in reducing waste in the college, but the important point is to have good
management for co-operating properly the time and every staff, preparation and
communicating before will provide the date and time properly.

5) Creating the co-operating every person in college’ s participation is the
necessary thing in the organization of action learning that takes a long time,
continuously activity by responsible persons who push the job all the time which is the
difficult job. Therefore, the Director will have the important role on campaigning the
awareness with students by providing the policy or planning the activities for the
reducing the amount of college’ s waste obviously and the policy which teachers and
students must be interested in and participated, together with, the whole organizations

which can achieved the needed goal continuously.

6.3 Recommendations for Further Research Studies

From this research, the researcher recommends the further research:

1) Research the project’ s evaluation after the end of learning process. In the
measurement of changing the knowledge, attitude and participatory behaviour in
reducing the amount of waste in the college from the sample students and follow the
operation’ s result in each club’ s waste management system how can manage and
create the continuously participation in reducing the amount of waste in college. In
addition to know the retention of youth participatory learning regarding waste
separation and recycling in college. In this way, there is the effectiveness on
promoting the knowledge, attitude and participatory behaviour in reducing the amount
of waste in college much better by providing the goal.

2) Try out the participatory learning plan to the other target group by
adjusting the form and the organization of learning method with appropriately for each
target group or in according to needs of target group but still be the way of CIPPA
MODEL, use the construction the body of knowledge by themselves, from giving the
learners to construct and seek knowledge themselves (Construct: C), interact with
members of the same and different groups (Interaction: I), have physical and mental
participation (Participation: P), acquire process learning and product development

(Process/Product: P) and apply the knowledge.(Application: A).
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3) Make the providing participatory learning plan in reducing the amount of
waste in college by using the concept on providing the other activities compared the

learning plan’ s effectiveness from this research.
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APPENDIX D

1. List of Experts
2. List of Learning Moderators

3. List of Sample Students
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APPENDIX F

1. Difficulty Power and Discrimination Power of Knowledge Test

2. Discrimination Power of Attitude Test
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wazmathnaumn1dse Teamiluy Tugoiudnun

Joi P, P, P +P P-P P R
1 5 3 8 2 0.50 0.25
2 7 7 14 0 0.87 0.00
3 7 3 10 4 0.62 0.50
4 6 2 8 4 0.50 0.50
5 6 2 8 4 0.50 0.50
6 1 0 1 1 0.06 0.12
7 7 7 14 0 0.87 0.00
8 8 6 14 2 087 0.25
9 6 7 13 -1 081" -0.13°
10 7 3 10 4 0.62 0.50
11 7 7 14 0 0.87 0.00
12 7 1 8 6 0.50 0.75
13 2 2 4 0 0.25 0.00
14 7 2 9 5 0.56 0.62
15 7 4 11 3 0.68 0.37
16 3 1 4 2 0.25 0.25
17 2 3 5 -1 031 0.13"
18 8 3 11 5 0.68 0.62
19 6 3 9 3 0.56 0.37
20 8 5 13 3 0.81 0.37
21 8 2 10 6 0.62 0.75
2 6 4 10 2 0.62 0.25
23 3 3 6 0 0.37 0.00
24 8 5 13 3 0.81 0.37
25 8 2 10 6 0.62 0.75
26 8 6 14 2 0.87 0.25
27 5 6 11 -1 0.68 -0.13"
28 7 7 14 0 0.87 0.00"
29 7 3 10 4 0.62 0.50
30 8 4 12 4 0.75 0.50
31 6 6 12 0 0.75 0.00"
32 6 6 12 0 0.75 0.00
33 4 2 6 2 037 0.25
34 6 6 12 0 0.75 0.00
35 8 3 11 5 0.68 0.62
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51911817; t—test
1 2.38
2 0.40°
3 2.40
4 2.63
5 3.06
6 3.13
7 3.38
8 1.98°
9 7.32
10 1.53°
11 2.10
12 1.16°
13 3.44
14 3.13
15 0.28"
16 1.43°
17 3.37
18 1.00°
19 2.58
20 1.73
21 2.42
22 0.52"
23 1.14°
24 2.27
25 5.21
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APPENDIX H

List of Pictures in the Participatory Learning Activities
with CIPPA MODEL
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