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ABSTRACT

This research aimed to develop a learning unit for teaching secondary school
students (level 3) concerning local wisdom about forest utilization of local
communities around Huay-Phak forest. The research also investigated the results of
applying the developed learning unit in terms of improving knowledge and learning
abilities of the students. In addition, satisfaction towards the learning unit of both the
students and the teachers were also assessed.

The research methodology called ethnobotany was applied in developing the
learning unit. The researcher initially designed the learning unit and then asked the
(local) teachers to refine the unit. The approved learning unit was applied in practice
with twenty-six students of Suan-Phung Witthaya school. The results of the learning
of the students and the satisfaction of the students and the teachers towards the
learning unit were analyzed using Statistics.

The developed learning unit consists of three sub-units and requires fourteen
hours to complete. A majority of the students (50%) showed highly effective learning
outcome from the developed learning unit. In addition, the students and teachers rated
the unit as highly favourable. As a conclusion, the developed learning unit provides
good lessons and is viewed favourably by both students and teachers.

Nevertheless, to improve the unit, it is necessary that issues regarding capability
and needs of the students, teachers and local community have to be taken into account.
The teachers and local experts should have greater involvement, from the beginning,
in the process of developing the learning unit.

KEY WORDS: LEARNING UNIT /ETHNOBOTANY / FOREST UTILIZATION
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CHAPTER I
INTRODUCTION

1. Background

Forests are well regarded as one of the most important natural resources. They
play vital roles not only in supplying human basic needs but also stabilizing the
planetary ecosystems. Forests provide food. Obvious examples are wild vegetables,
bamboo shoots, mushrooms and honey. Despite wood, leaves of some plants (e.g.
banana, palm, pluang) are locally used to make roofs of the houses. Moreover, many
types of herbs can be found in the forests. In modern pharmaceutical manufacturing,
there are a lot of researches regarding productions of medicines from wild herb
extractions. With respect to the indirect services of the forests, they are functionally
important in maintaining biodiversity, controlling global climate, stabilizing water and
some nutrients cycles, reducing severity of flooding and soil erosion etc. In addition,
forests themselves have great value in terms of recreation.

Regarding all the benefits, forests can be respected as a considerable learning
center that provides an uncountable amount of knowledge. Despite environmental
issues, for those who live around the forests in particular, they realize merit of the
forests through their ways of living. Such comprehension becomes local wisdom that
has been taught from generations to generations. In forest management, it has widely
been accepted that implementing local wisdom in modern management schemes can
reduce conflicts leading to better decisions. Unfortunately, local wisdom has
unofficially taught and documented. Growing of modernization into local communities
could also affect in an ignorance of such knowledge. It is therefore crucial to find
appropriate approach to secure the local wisdom before it completely disappears.

Huay-Phak forest is a part of Suan-Phung Nature Education Park initiated by Her
Royal Highness Princess Maha Chakri Sirindhorn aiming for forest conservation by

encouraging local participation in forest management. This forest is also a part of the
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Western forest that is respected as a very high biodiversity area. However, such area is
located in rain shadow leading to low amount of rainfall. Soil is sandy soil that has
poor water carrying property. These cause difficulties in recovering the forests (i.e. it
is difficult for plants to regrow) if there was a case of (serious) deforestation (Office of
H.R.H. Princess Maha Chakri Sirindhorn’s Projects, 2000: 7-8, 10). With respect to
social aspects, life style of local people greatly depends on the forest. In addition, there
are famous tourist attractions of Ratchaburi province around this area e.g. Kao-Chan
waterfall and Bor-Klung hot spring. This can however increase number of tourist
activities including resorts and that could affect the way of living of the local villagers.
There is therefore a concern regarding a disappearing local wisdom of local
communities around Huay-Phak forest.

According to the Basic Education Curriculum B.E. 2544, there is an
encouragement to implement local knowledge with the (modern) education. Issues
regarding specific characteristics of the area, local life style and local wisdom are
emphasized in developing teaching lessons. (Students’) Self-centered learning and
research-based learning are also promoted. Students can directly learn from
experiences in their real lives (learning by doing). This can bring about the excitement
and encouragement. Thinking processes, skills and knowledge are developed
automatically. Ethics such as responsibility, unity, dedication, are intensified. In a
wider scale, a good association between schools and communities is encouraged. More
importantly, awareness about (local) environmental conservation is promoted
(Department of Curriculum and Instruction Development, 2002a: 4-6). For a case of
Suan-Phung district, especially around the area of Huay-Phak forest, such education
style is still unpopular. Thus, there is an interest to implement the new education
pattern in developing the learning unit concerning local wisdom about forest
utilization that also facilitates local participation in development processes. This
hopefully is a guideline for further learning unit development.

2. Research Objectives

2.1 To develop learning unit concerning local wisdom about forest utilization of
local communities around Huay-Phak forest — for teaching secondary school students
(level 3).
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2.2 To investigate the students’ learning outcome of applying the developed
learning unit.
2.3 To assess satisfaction of the teachers towards the learning unit.

2.4 To assess satisfaction of the students on the learning unit.

3. Scopes of the Research

This research aims to develop learning unit regarding local wisdom about forest
utilization of local communities around Huay-Phak forest for teaching secondary
school students (level 3). The research methodology called Ethnobotany is applied.
The researcher initially designs the learning unit and then invites the local teachers to
refine the unit. After applying the learning unit in practice, the learning outcome and
satisfaction of the students towards the unit will be assessed. In addition, the teachers
will be asked to assess the satisfaction towards the unit.

The developed unit will be tested in a classroom of secondary school students
(level 3) of Suan-Phung Witthaya school in Suan-Phung district, Ratchaburi province.
There are a few reasons for choosing Suan-Phung Witthaya school. First, the school is
a main secondary school in the district. In addition, one of the school’s policy
concerns about promoting local environmental conservation that supports the idea of

the research.

4. Research Hypotheses

After undertaking the developed learning unit, the following cases would occur:

4.1 A number of sampled students have good understanding about focused issues
taught.

4.2 A number of teachers considerably prefer the developed learning unit.

4.3 A number of students greatly favor the learning unit.

5. Research Limitation

Satisfaction of the teachers on the learning unit was investigated without the
consideration of the students’ learning outcome (i.e. the outcome was not reported to
the teachers). This aims to allow teachers to make decision upon real situation i.e.
from what they have experienced in the class.
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6. Definitions

6.1 Ethnobotany means local wisdom regarding human uses of plants in the forest
that has been taught from generations to generations. It is a part of a way of living of
the villagers. It includes classification, collection, and utilization of the plants.

6.2 A learning unit is an instruction plan for teaching. It is divided into sub-units
depending on the issues that will be taught in the class.

6.3 A learning outcome is an affect that the learning unit has on the students
(learners) after the learning unit is undertaken. Aspects that will be investigated
include understanding (i.e. knowledge that is created after learning), learning behavior
(response that the students have during the class) and skills (represented by the work
created by the students).

6.4 A teacher includes that who teaches relevant subjects i.e. science, sociology,
mathematics, Thai and art in secondary school (level 3) of Suan-Phung Witthaya
school. The teacher also involves in developing the learning unit.

6.5 Assessment criteria mean quality of the learning outcome of the students. For
this research, the quality is divided into good, fair and poor (improvement needed).

6.6 Satisfaction towards the learning unit involves satisfaction on the concept
applied, contents, activities undertaken, the assessment of the learning outcome, and
practicality of the learning unit. There are five levels i.e. most favored, very favored,

moderately favored, little favored and least favored.

7. Research Contributions

7.1 The developed learning unit can be applied in practice.

7.2 The research can be a guideline for further learning unit development that
intensively focuses on local wisdom (using local resources as materials for teaching).
Also, this indirectly provides an appropriate system to document local wisdom
regarding forest utilization.

7.3 The research provides new educational system that provides opportunities to

associate schools and local communities.
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CHAPTER II
LITERATURE REVIEW

In the following sections, relevant literatures involving in this research are
reviewed:
. The Study Area
. Ethnobotany

. Educational Institution Curriculum

1
2
3
4. Learning Unit and Lesson Plan
5. Integrated Learning Experience
6. Research-based Learning

5

. Assessment of the Learning Outcome

1. The Study Area

Baan-Huay-Phak was selected as the case study. Characteristics of Baan-Huay-
Phak are explained below (Marod et. al., 2004; Office of Her Royal Highness Princess
Maha Chakri Sirindhorn’s Projects, 2000: 1-10; Savanyathibut et. al., 2004: 63-80;
Suan-Phung sub-district Administrative Organization, 2002):

1.1 Location

Baan-Huay-Phak is located at Moo 7, Suan-Phung sub-district, Suan-Phung
district, Ratchaburi province. It covers approximately sixty square kilometers. It
consists of many small local communities i.e. Tha-Ku-La, Nong-Bua, Muang-Ku,
Huay-Phak and Huay-Nam-Khao.

In the north, it connects to Moo 3, Baan-Pha-Pok while in the south, it
connects to Moo 4, Baan-Bor-Whee in Tha-Nao- Sri sub-district. In the east side, Moo
2, Baan-Tung-Faek is connected while in the west end, Ta-Nao-Sri mountain is a

border between Thailand and Union of Myanmar (about 6 kilometers long).
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1.2 Geography and Physical Characteristics

This area is regarded as a part of Ta-Nao-Sri mountain. Most of the area
consists of tropical forests and mountains that are also a headwater. The highest hill is
called Kra-Jome which is 1,168 meters above mean sea-level (MSL). Kra-Jome hill is
connected to Landa hill that once there was a tin mine undertaken. It is also a
headwater of Kao-Chan waterfall.

With respect to geological characteristics, Biotite Granite rocks are
commonly found in this area. It is intrusive igneous rock that penetrates into
sedimentary rocks during the cretaceous era. It is called “Keang-Kra-Jarn rock”. It
contains feldspar and quartz. The penetration of igneous rock also caused the
mineralization of rock into tin. Thus, placer deposit has been found over the area.
Economical minerals found in this area are tin, fluoride, feldspar and quartz.

1.3 Climate

There are three seasons; winter, rainy and summer. The winter season is
from November to February. Temperature is approximately thirteen degree Celsius. It
is very cold on the mountain. Temperature increases to about thirty-five degree
Celsius in summer (March to April). It is very hot during the daytime. Drought and
forest fire frequently occur. The rainy season influenced by the southwest monsoon
starts from May to October. However, the area is regarded as the rain shadow of the
Ta-Nao-Sri mountain, so there is low rainfall. The annual average rainfall is about
1,060 millimeters and the humidity is approximately 65-80%. However, flooding
happens often in this season.

1.4 Population

There are Thais as well as minorities groups e.g. Karen, Mon, and Burmese
refugees living in the study area. Most of people used to work at the mine (now closed
down). From data of Huay-Phak local health center in September 2004, there were
2,105 people (1,009 Thais and 1,096 Karens). There are thirty-two families of
Burmese refugees living around Huay-Nam-Khao area (about 6-7 kilometers from
Baan-Huay-Phak).

People usually live in the lowland around the mountain and water areas such
as Kao-Chan waterfall, Huay-Phak waterfall and Bor-Klung hot spring. Most villagers
live in the middle of Baan-Huay-Phak. About 152 families of Thais live along the road
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from Tha-Ku-La community to Kao-Chan waterfall. Most of them came from other
provinces for working reason.

With respect to Karens, some used to work in the tin mine. After the mine
was closed, they continued their living in the area (as farmers) and are now obtained
Thai citizen. Some were refugees since 1985. They hold *“highland resident
identification card” (also called blue card). The card is only valid for six years and can
be extended by the officers of the ministry of interior. In addition, there are refugees
who hold highland community card (green with red border card). They can be divided
into two groups according to their religious i.e. Buddhist Karens (called Karen-Pow)
and Christian Karens (called Karen-Skor or Pwakin-nyaw). There are fifity-one
families of Buddhist Karens living around the Thep-Pra-Tharn-Porn temple such as
Nong-Bua community. Only eighteen families of this group hold national
identification card. The rest hold either the highland resident identification card or the
highland community card. This group owns their land only for living but no land for
farming. For the Christian Karens, there are forty-five families that moved from Pha-
Chee headwater to the area around the reservoir. They were born in Thailand but were
not recorded. They have no (national) identification card. There are also refugees who
lived in the area for 20-30 years holding highland community card. For this group,
they do not own the land.

1.5 Cultural Background

Primary relationship of the people is found in the area because of their close
relation within the community like the relatives (due to their long term living in the
area together). Ceremonies are for example Song-Kran festival (Thai New Year),
community blessing ceremony, some Buddhist ceremonies for rainy season (Khao-
Pan-Sa and Ook-Pan-Sa), ninth month blessing ceremony, Loy-Kra-Thong festival
and Christmas cerebration.

1.6 Economical Background

Most of the villagers work as labors in their community and surrounding
area. Some used to be loggers but due to the establishment of the Royal’s project, the
logging was banned. Some people work in agricultural activities such as growing

corns, cassavas and sugar cane. Some have their small trading business in the area.
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Another important employment is in banana processing production and mushroom
farming. Main income is however from undertaking bungalows and resorts.

From the basic need survey, net income of the villagers of Baan-Huay-Phak
is 18,600 Bath per person per year which is lower than the standard of 20,000 Bath per
person.

1.7 Social Characteristics

Importance places in the area are Baan-Huay-Phak school which is a
primary school, Thep-Pra-Tharn-Porn temple, Suan-Phung Nature Education Park,
forest fire control office, reforestation office, regional office of royal Thai army, police
lodge and Huay-Phak local health center. In terms of administration, there are village
administration board and village committee. In addition, there are some small
organizations for example, poverty solving group, village fund group, funeral fund
group and water supplier group.

1.8 Infrastructure

Main road is a fifteen kilometers asphalt road from Baan-Huay-Phak to
Suan-Phung district. Another road is a soil road network in the village. There are two
tanks of local water supply; at Baan-Huay-Phak and Tha-Ku-La. However, the water
system is called raw water system i.e. not sanitary. There are also two constructed
reservoirs. Some houses including those in Huay-Nam-Khao community have no
electricity. However, there are some solar cell systems installed. There are a post
office, three public telephones and mobile phone network pole.

1.9 Natural Resources

1.9.1 Water resources: Huay-Phak river is a main river. It comes from three
streams joining together from Kao-Chanwaterfall, Huay-Phak waterfall and Bor-
Klung hot spring. Huay-Phak river flows through the middle part of the community,
passes Baan-Tha-Ma-Kham Moo 2 to Baan-Huay-Hang Moo 5 (both in Ta-Nao-Sri
sub-district) and lastly joins with Pha-Chee river and other streams flowing down from
the forest at Baan-Khak Moo 1 (Suan-Phung sub-district).

1.9.2 Soil: despite the fact that most of top soil has been washed out due to
tin mining, this area also contains steep slope and shallow soil. Thus, it is not suitable

for agricultural activities. It should be preserved as headwater. In addition, this area is
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legally a part of national reserve forest. The local villagers have to pay “Local
Maintenance Tax” for using the land.

1.9.3 Forests: because of the weather, plants found in the area are species
that found in rain shadow area. Diversity of tree species that have a diameter more
than 4.5 centimeters found is low (i.e. found about 40 families or 109 genus or 156
species). This could be caused by logging in the past. Forests found in the area include
dry evergreen forest, deciduous dipterocarp forest and mixed deciduous forest.

1) Dry evergreen forest

It can be found at 500 - 850 meters above MSL. Most of these
forests are destroyed. The rest are found as forest fragment at Kra-Jome hill. Important
plant species are Dipterocarpaceae such as Dipterocarpus gracilisand Anisoptera
costata. There are also some tree species found in lower montane forest (Shima
wallichii, Lithocarpus annamensis and Castonopsis sp.) found around the area.
However, the dominant species found are mostly the pioneer species of the evergreen
forest such as Erythrina subumbrans, Premna pyramidata, Mallotus paniculatus,
Ficus hispida, Macaranga gigantea, etc.

Structure of the forest can be divided into three levels of crown
cover. On the upper cover, about 35-40 meters height, D. gracilis, A. costata, Toona
ciliata, and Sapium discolor are dominant species. For the middle cover, about 15-25
meters height, dominant species found are Glochidion lanceolarium, Aphanamixis
polystachya, Artocarpus lakoocha, Turpinia pomifera, Pterospermum acerifolium,
Lithocarpus annamensis, and E. subumbrans. For the shrubs, they are about 5-15
meters height. Clausena guillauminii, Mamea siamensis, Microcos paniculata and
Baccaurea ramiflora are found.

2) Deciduous dipterocarp forest

It is found in the steep slope area containing shallow soil or rock
outcrop at more than 400 meters above MSL. Regarding the three crown covers, the
top cover, about 20-25 meters height, Shorea siamensis, S. roxburghii and S. obtusa
are dominant species. Crown cover of the trees are sparse, light can get through to the
ground. For the middle crown cover, about 20 meters heights, most trees are grown
between the gap of the top crown cover. Lagerstroemia sp., Diospyros ehretioides,

Phyllanthus emblica, Morinda elliptica, M. coreia, Cratoxylum formosum,
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Melanorrhoea usitata, Millettia brandisiana, Terminalia chebula, Buchanania
latifolia, Mitragyna brunonis and Careya sphaerica are found. The lower crown cover
contains small shrubs of less than 7 meters height. Dominant species include Aporusa
villosa, A. wallichii and Memecylon scutellatum. The ground cover plants found in this
forest are well adapted to the environment and weather e.g. are tolerant with drought
and forest fire and have short life cycle. The plants have separate periods between
growing and hibernating according to the season. Underground buds or roots are used
for regeneration after the forest fire. They are Linostoma persimilis, Helicteres hirsuta,
Pygmaeopremna herbacea, Dillenia hookeri, Kaempferia marginata, Pecteilis
susanae and Decaschistia parviflora. Density of the ground cover plants depends on
intensity of light.
3) Mixed deciduous forest

Large area of mixed deciduous forest have been destroyed because
of the tin mine. Lots of important economic trees e.g. Xylia xylocarpa var. kerrii and
Pterocarpus macrocarpus were cut down. The rest are sapling. Therefore there is only
two crown covers found in this forest. The top cover has 15-25 meters heights.
Dominant species area Afzelia xylocarpa, Garuga pinnata, X. xylocarpa var. kerrii, P.
macrocarpus, Lagerstronia calyculata, Arfeuillea arborescens, T. nigrovenolusa and
Vitex peduncularis. For the lower crown cover, about 8-15 meters height, bamboo
species are dominant. Moreover, there are others species (both deciduous and
evergreen species) found. For example, Streblus taxoides, Millettia leucantha, M.
brandisiana, V. quinata, Cleistanthus papyraceus, Bauhinia glauca, Croton robusta
and C. oblongifolius. V. quinata and C. robusta are also dominant species found

especially in the area that has been deforested.

2. Ethnobotany

Ethnobotany is a study of relations between people and plants in terms of local
wisdom and the uses of the wild plants for living and believing. It also includes the
classification of the plant species (Samitinand and Na Nakorn, 2002: 39-46; Mahidol
University, 1995: 240).

Ethnobotany includes four issues: (1) traditional botanical knowledge (TBK), (2)
quantitative evaluation of the uses and management of the plants, (3) experimental
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assessment of the benefits from the plants in terms of both subsistence and
commercial, and (4) implications of the knowledge (Martin, 1995: 3).

There are two kinds of ethnobotany i.e. Rapid Ethnobotanical Appraisal (REA)
and long-term project. REA is a fast and low-cost assessment while a long-term
project can also be undertaken after applying REA for a few weeks, a season or
several years (Martin, 1995: 2-8). In REA, a small group of villagers is selected for
semi-structure interview by using Participatory Rural Appraisal (PRA). Due to an
involvement in every step throughout the research, the villagers will then be learnt
about the advantage of the research for the community while the researcher obtains
information and experience from the villagers. It is regarded as qualitative assessment.
Little statistics and short period of time used in the process while a conclusion and
suggestions are provided. This process is also very flexible and adaptable depending
on the experience of the researcher and the area. It however should be noted that
background information about the area and people who have experience about the area
are important keys for selecting the sampling and also assessing the final assessment
(Martin, 1995: 3-7).

To involve the local participation in REA, it is important that the researcher has
to be accepted by the local people. The people have to be informed about the research
and are then invited to involve in e.g. finding suitable people or experts to be involved,
finding appreciate methods to be applied in collecting data, analyzing data and also
assessment. Moreover, it is important that the working process has to be systematic
and understandable especially for the villagers for further review (Martin, 1995: 3-7).
Sukwong (1998: 43) mentioned that there are four types of data sources for REA: (1)
the existing data (2) data from the interview (3) data from the observation and field
work, and (4) data from the survey in the local market.

A study about ethnobotany involves several methods depending of the focused
issues. For example, botany focuses on collecting and identifying plants from
specimens. Etnopharmacology studies phytochemical analysis. Anthropology applies
interviews with local people. Ecology studies plants population in a microenvironment
and applies both quantitative and qualitative approaches. Economics can also be
involved e.g. evaluating a diversity of the plants in terms of the prices of the forest

products using the observation and survey in the local market method. For linguistics,
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local languages relating with the plants are studied. In the long-term project, such
techniques are applied to investigate local knowledge about the uses of the wild plants
of the local community or the whole region (Martin, 1995: 27-221).

Relevant researches are, for example, Ponpim (1996) studied ethnobotany of the
hill tribe people (Kachin, Lawa, Red Lahu and Haw) in Kae-Noy and Nong-Kheaw
Royal Projects in Chiangmai province. Data regarding the uses of the wild plants in
daily living of the people were collected by the interviews. The plant specimens were
then collected and re-checked with the data at the Queen Sirikit botanical center.
Experts were also approved the study results. Similar researches were undertaken with
another hill tribe people i.e. Khmu, Lua and H’Tin in Nan province by Tangtragoon
(1998) and with Lua and H’Tin in Bor-Gleua district, Nan province by Thakun and
Trisornthi (1999). Yaso (2000) studied ethnobotany in terms of the uses of the plants
and culture of H’Tin and Lua in Phufa sub-district, Bor-Gleua district, Nan province.
Tichachart (2004) studied relationships between an existence of the knowledge (about
ethnobotany) and social factors of Hmong hill tribe in Khek-Noi sub-district,
Petchaboon province.

Despite the interview, REA was applied in many researches. For example,
Ongprasert  (1998) studied ethnobotany in Dong-Yai community forest,
Amnardchalern province. REA and vegetation sampling for a period of three seasons
were undertaken. Relevant people e.g. monks, local people who use wild plants for
medical reason and the wild plants sellers were interviewed. Vegetation plot was
undertaken to study about the wild plants were used by the local people. Similar
approach was undertaken for example in Klang-Ao national reserved forest,
Pracheubkririkhan province by Anisong (2000), in Pha-Veang conservative
community forest, Nongbualubphu province by Kitkhayan (2002), in Bung-Chee-
Long forest, Mahasarakham province by Pawaputanon Na Maha Sarakham (2002), in
Bueng- Khong-Long strict reserved area, Nongkai province by Suksri (2003) and in
community forests of Bann-Nong-Chick village, Mahasarakham province by Utta
(2004).

For some cases, additional data collected along the trails that the local people use
for collecting wild plants is analyzed with data from the sampling plot and the

interviews. Examples are researches of Thaewchatturat (2000) at Surin Island national
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park, Phang-nga province and of Temchai et. al. (2001) in Krad community forest,
Songkla province. In addition, GIS and remote sensing techniques were also
implemented in this type of research e.g. Nuchdumrong and Somton (2006) studied
about ethnobotany of Lizu people in Baan-Na-Lao-Mai and Baan-Mae-Fah-Suay,
Chiang-Dow district, Chiangmai province.

In studying ethnobotany, general problems found are in the vegetation survey and
the interviews processes. For undertaking the vegetation sampling plot, particular
experts are required. There are also some difficulties in collecting the specimens
because some plants are only found in some specific season and the specimens are also
the local community’s demand for sell. Most importantly, natural conservation issues
have to be taken into account in collecting the specimens. Therefore, it is important
that the researcher and the local community are discussed about the plan of the
research in particular the vegetation survey. For the interview especially for the REA,
the focus group is the local experts which are usually the elderly people. Therefore,
information obtained does not reflect the opinions from all ages.

3. Educational Institution Curriculum

Educational institution curriculum is a plan, guideline or regulation of learning
experience. It consists of learning process and experiences that school plans for
improving learning abilities of the learners. A fundamental substance of the Basic
Education Curriculum B.E. 2544 (A.D. 2001) and extra lessons for each semester or
the whole academic year have to be determined. Activities for improving learning
abilities of the learners have to be arranged. Expected attributes following the aims of
the Basic Education Curriculum have to be established. Local participation (e.g. the
students’ families, local community, temples, local government and private
organizations) has to be involved in the processes for arranging the educational
institution curriculum. Local learning resources including local experts should be used
in the learning experience (Ministry of Education, 2002: 27-28). However, the
processes for arranging the educational institution curriculum should be undertaken

after the Basic Education Curriculum analysis.
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To arrange the educational institution curriculum, the following steps are
undertaken (Department of Curriculum and Instruction Development, 2002a: 29-49;
Ministry of Education, 2002: 31-34):

3.1 Establishing vision, mission, aims and expected attributes

The school should submit a report about investigating the school’s
vision, aims, standard, strategies and action plan to the local community (i.e. the
parents and other local organizations) and ask them to report the feedback back to the
school. The participation between local community and school board can help
improving the curriculum to support the local requirement.

3.2 Arranging the structure of the educational institution curriculum:

3.2.1 Learning substance and learning outcome have to cover the
concept of eight fundamental substances (as in semester and also a whole academic
year). Extra subject according to the students” skills, interests and requirements (and
also local requirement) can be added.

3.2.2 The school should arrange different activities for improving
learning abilities of the learners that are appropriate with the ages and other factors.
The consideration involves:

1) Activities should support the learning abilities following eight
subjects.

2) Interests, skills and abilities of the students as well as local
requirement are taken into account.

3) Some activities that promotes public awareness e.g. Boy Scout
activity should also be arranged.

4) Some activities regarding general services and training should
also be arranged.

5) Assessment of the activities should be taken seriously as a
standard for qualifying each educational level.

3.2.3 Appropriate time spent to complete each fundamental substance,
learning unit, and activities for learners development has to be estimated in semester
and as a whole academic year.

3.3 Arranging the educational institution curriculum
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3.3.1 Establishing the learning substance and expected learning
outcome by semester and whole academic year
Learning standard following the Basic Education Curriculum and
the vision and mission of the school are used in determining the learning substance
and expected learning outcome. The issues regarding local learning resources can be
integrated.
3.3.2 Estimating time spent and credits
For levels 1-3, learning substance (both compulsory and extra
substance depending on the school) is determined by academic year. Time or credit
spent is likely flexible i.e. it has to be estimated to suit learning standard and
fundamental substance. For level 4, learning substance is determined by semester.
Standard for calculating credit is one credit for 40 hours learning instruction (per
semester). For some particular substance e.g. professional skills, a standard of one
credit for 40-60 hours learning instruction (per semester) is applied. However, the
school can apply other standard in calculating the credits but has to be applied it in the
same way.
3.3.3 Arranging explanation for each course description
Expected outcome (in terms of whole academic year and
semester), learning substance and time and credits are considered in arranging
explanation for each course description. The explanation consists of title, time or
credit, learning standard and learning substance of each subject. To name the title of
the course description, a name of the fundamental learning substance is used. For extra
course description, a title is flexible but understandable.
3.3.4 Designing learning units
Each learning unit consists of the objectives, learning contents and
time spent to complete the unit. It is possible to integrate knowledge within or between
subjects. However, the integration should consider life style of the students and the
learning contents. For each level, the school should arrange learning experience for the
students to undertake at least one project.
To arrange the learning unit, learning contents have to be analyzed
and divided into sub-units. This aims for the students to obtain the whole knowledge

when finishing all sub-units. There are many processes in arranging the learning unit
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e.g. creating learning unit from the title and integrating knowledge by considering
contents and expected outcome. Title of the learning unit should reflect the learning
contents. Lastly, time spent to complete the unit is estimated.
3.3.5 Establishing learning plan for teachers and learners
To create the learning plan for both teachers and students, the
explanation for each lesson in terms of academic year and semester and the created
learning unit are analyzed.
3.4 Designing the learning activities
It should be a school’s assignment for the teachers to design lesson
from fundamental learning substance and expected outcome in terms of both semester
and academic year. It should aim for improving the students’ learning abilities in terms
of knowledge, thought, skill and attitude.
3.5 Designing qualification assessment including style, procedures,
assessment criteria and educational documents
3.6 Developing supporting procedures for curriculum management system
of the school
3.7 Arranging educational institution curriculum
A guideline for arranging the educational institution curriculum can be summarized

as figure 1:
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Figure1 A guideline for arranging the educational institution curriculum.



Areerat Niyomsup Literature Reviews / 18

4. Learning Unit and Lesson Plan

4.1 Learning unit

Learning unit or sometimes called thematic unit is a complete knowledge for
each particular issue. Learning contents following fundamental learning substance are
taken into account in designing learning unit. Learning unit consists of sub-units.
When completing all sub-units, the students should achieve the requirement as the
expected outcome (Rangubtook, 2002: 130).

To create the learning unit, there are steps below (Rangubtook, 2002: 135-
137):

4.1.1 Selecting the learning style by considering focused issue,
literatures and case problem.

4.1.2 Establishing the concept.

4.1.3 Approving the concept with teaching instruction and ensuring
about the learning resources (in the school library, local community, excursion and
discussion with the local experts).

4.1.4 Creating web curriculum as a planning web that presents overall
concept, activities to be undertaken and media used and establishes the objectives of
the learning unit.

4.1.5 Arranging activity chart for creating activities that will be
undertaken in three periods i.e. drawing attention, learning and knowledge encoding
steps.

4.1.6 Arranging a concept for evaluating the learning outcome in terms
of knowledge, thinking process and attitude of the students.

4.1.7 Creating methods applied for the assessment. Examples are
performance assessment and behavior observation.

4.1.8 Final completing the learning unit. Characteristics in terms of
style, focuses, brain storming, guideline, activities, learning resources, aims of the
learning and assessment have to be final approving.

The completed learning unit (consisting of sub-units) will be used to create a

lesson plan.
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4.2 Lesson plan

Lesson plan is a guideline regarding activities to be undertaken in a
particular class. It has been planned in advance by the teacher. It can be divided into
two levels are learning unit level and course level (Kitrungreang et. al., 2002; 53).

The lesson plan has to be well organized and documented (Kitrungreang et.
al., 2002; 53; Rangubtook, 2002: 139). It can be written in many forms e.g. tables,
semi-tables, reports, general forms of the education board etc. (Ruksuthi et. al., n.d.:
16-22). The writing style is flexible depending on the teachers’ requirement. However
the important parts are title, objective(s), activities and assessment (Ruksuthi et. al.,
n.d.: 22).

5. Integrated Learning Experience

Integrated learning experience means learning experience of any particular issue
that implements different knowledge of more than one subject into the learning
activities (Department of Curriculum and Instruction Development, 2001: 1). Such
approach can reduce repetition between learning contents. This kind of integration
helps the learners implementing multiple skills/knowledge together with experience.
This encourages the learners to obtain overview knowledge and understanding. Such
experience can improve students’ abilities in many aspects (such as languages,
mathematics, music, social and relationship, and self understanding) that help them in
developing self confidence and ability to control their emotion. (Department of
Curriculum and Instruction Development, 2001: 2).

There are two types of integration: within-subject and between-subjects
integration (Department of Curriculum and Instruction Development, 2001: 6-10).

5.1 Within-subject integration relates the knowledge within the content of
the subject.
5.2 Between-subjects integration can be divided into four types:
5.2.1 Infusion is a process that the teacher applies other relevant
subjects into the main subject. This is planned by an individual teacher.
5.2.2 Parallel integration is a process that two teachers of different
subjects plan teaching activities together however separate teaching activities (under

the same overall concept) are undertaken. Activities undertaken including assignments
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could be different. However, the students are able to obtain the same overall concept
following the teachers’ plan.

5.2.3 Multidisciplinary integration is a process that a group of teachers
teaching different subjects plan teaching activities together however separate teaching
activities (under the same overall concept) are undertaken. An assignment will be
assigned in terms of a co-project. The students then obtain the same overall concept
following the teachers’ plan through working on the project.

5.2.4 Transdisciplinary integration is a teaching activity that is
undertaken by a group of different expertise. The group of teachers discusses and
plans together for setting up topics, concepts and problem concerns for a group of
students and be acting in education together.

6. Research-based Learning

Research-based learning is a lesson that applies the concept regarding research
methodology into the learning experience. Examples are implementing the results of
some research in the learning experience and allowing the students undertaking
practical research as a lesson (Methakunavut, 2001: 20)

This approach applies inquiry teaching method that emphasizes the learners to
solve the problem through scientific investigation processes (Methakunavut, 2002:
24). This can improve abilities in terms of knowledge searching, long-life learning,
rational thinking, problem solving and decision making for the learners. Learning
process by research is problem solving with the consequence of analyzing,
synthesizing, investigating, undertaking experiments, rational discussing and
concluding. In the same time, it leads to new problem to be solved through the
learning process (Ministry of Education, 2002: 34; Methakunavut, 2001: 17-20).

Research-based learning is divided into four methods (Methakunavut, 2001: 21-
23):

6.1 Implementing the results of the research in the lesson: the students’
interests as well as the contents of the subject have to be taken into account in
selecting the examples of the research.

6.2 Learning on synthesizing the research: key findings of some particular

research will be analyzed in the lesson.
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6.3 Learning in cooperating with research project: the students will be
assigned a separate research tasks that can be combined together as a whole research
for the whole class. During the research, the students will be able to improve the
research skills as well as group working.

6.4 Self-research learning: allow the learners undertaking their own

research.

7. Assessment of the Learning Outcome

An assessment of the learning outcome means a process for investigating the
learning outcome and other development of the learners according to the learning
standard of the curriculum. It will be used to improve the learning unit in order to
achieve the standard. In addition, it will be used to assess the learning outcome of the
students. (Department of Curriculum and Instruction Development, 2002b: 4)

Evaluation by class level is an assessment by criteria in each activities. It shows
the development and achievement of the learners from the lesson learnt (Ministry of
Education, 2002: 24-25). The assessment tools include examination, observation,
questionnaire, interview and attitude test. Different tools are suitable in each type of
data collection (Department of Curriculum and Instruction Development, 2002c: 55).

Assessments of the learning outcome according to eight fundamental substances
are (Department of Curriculum and Instruction Development, 2002b: 16-23):

7.1 Pre-class assessment: it is investigation background knowledge and
skills of the learners before class. It can be considered in creating learning unit to be
suitable with the background knowledge of the learners. It is not usually used in
assessing the learning outcome.

7.2 During class assessment: this is to evaluate the learners’ development. It
can be used to refine the learners’ mistakes or weak points. To create the assessment,
issues regarding learning experience, objectives and expected learning outcome have
to be considered. Examples of during class assessment methods are:

7.2.1 Assessment by individual communication such as interactive
conversation during undertaking activity, oral examination, and providing comments

(feedback) on homework.
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7.2.2 Performance assessment evaluates assignments of the students. It
consists of tasks and rubrics. Assessment methods are:

1) Working process and working output assessment is used to
evaluate individual or group task.

2) Observation and record on the learners are used to assess daily
task of the students.

3) Observation of steps and methodology in the demonstration is
used to evaluate the demonstration activity created by the learners e.g. music, and
play.

4) Project assessment should be undertaken in three periods: pre-
project period, undertaking project period and finishing the project period. The
assessment can be applied in three forms: individual project, group project and mixed
project (the students work together however report individually). Assessment tools are
for example activity assessment, observation form, check list form, rubrics.

7.2.3 Authentic assessment: it is an investigation of learning processes
of the learners that reflect their actual abilities. Brain and mental investigation are
undertaken. It is a quantitative assessment. Therefore the assessment standard set by
the teacher has to be accepted by the students. This assessment is likely similar to the
performance assessment however more complicated (Arawan, 2002: 82). Examples of
authentic assessment tools are self-assessment form, observation record on activity
participation, behavior observation form and working output assessment
(Youpenkaew, 2001: 37).

7.2.4 Portfolio assessment is a evaluate method that has been improved
from the authentic assessment. This allows the learners to present their work and
performance both in the classroom and also from real life (relating with the learning
contents of the subject). The assessment will investigate through the portfolio.

7.3 Post-class assessment investigates the learning outcome after completing
the class in terms of academic year or semester. The post assessment can be compared
with the pre assessment to evaluate learning potential of the students and effectiveness
of the activities undertaken in terms of developing the learning abilities of the
students. Consistent methods (with the pre assessment) should be applied.
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CHAPTER IlI
METHODOLOGY

This research aims to develop learning unit concerning local wisdom about forest
utilization (of local communities around Huay-Phak forest) — for teaching secondary
school students (level 3). The methodology of the research consists of four main steps:
(1) creating learning unit; (2) creating tools for assessing the learning outcome and
satisfaction; (3) assessing the learning unit and (4) analysing the results of the

assessment. Each step is described below.

1. Creating Learning Unit

The research methodology called “Ethnobotany” will be applied in developing
the learning unit. In development process, teachers as well as local participation from
the local experts are involved. In teaching process, there is also fieldwork undertaken
in the community or area around the school.

Steps to create the learning unit are explained as follow.

1.1 reviewing relevant literatures.

1.2 dividing the learning unit into sub-units depending on aims and contents.

1.3 designing teaching activities undertaken including media used for each
sub-unit by implementing ethnobotany and self-centered learning concepts. In
addition, the procedures for assessing the developed learning unit in terms of the
learning outcome and satisfaction are also created.

1.4 collaborating with the school and local experts (to be guest tutors in
some specific lessons). After that, undertaking some surveys to find a study site for a
fieldwork.

1.5 asking the teachers (of Suan-Phung Witthaya school) for their

suggestions to refine the developed learning unit.
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1.6 consulting the teachers again for the final refinement before applying the
unit in practice (with the students in a classroom of secondary school students (level 3)

of Suan-Phung Witthaya school).

2. Creating tools for assessing the learning outcome and satisfaction

2.1 Assessing the learning outcome
The aims of the activities undertaken are taken into account in assessing the
learning outcome. There are many types of assessment. For example, self assessment
that allows the students to investigate themselves in terms of what and how they have
learnt and the outcome. The researcher can also assess the learning outcome by
observing behavior and participation of the students in the class.
Steps in creating the tools for assessing the learning outcome are:
2.1.1 analyzing the learning objectives and dividing the assessment into
parts i.e. knowledge and understanding, learning behavior and skills.
2.1.2 creating the assessment forms following the learning objectives,
contents and activities undertaken. Marking criteria is also determined.
2.2 Satisfaction assessment
Questionnaire will be used to assess the satisfaction. Both students and
teachers are asked to complete the questionnaires. The students will be asked about
their learning through the learning unit while the teachers will be asked about their
involvement in developing the unit. In the questionnaire, there are three parts; general
information, satisfaction and suggestions.
To create the satisfaction assessment, the following steps are undertaking:
2.2.1 creating the questionnaire. In the part of general information,
there are questions about age, gender, education etc. Regarding the satisfaction, degree
of satisfaction is divided into five levels; most favored, favored, fair, unfavored and
least favored. There are also short questions asking for suggestions.
2.2.2 consulting the experts for their suggestions to refine the

assessment.
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3. Assessing the learning unit

3.1 Sample

A classroom of approximately thirty secondary school students (level 3) of
Suan-Phung Witthaya school was selected as sample for assessing the developed
teaching unit.

3.2 Method

3.2.1 preparing media used in teaching.

3.2.2 undertaking the developed learning unit in practice. The researcher is
main teacher while the local teachers are observers and investigators. The local experts
are also invited to be guest tutors for some particular lessons (e.g. ethnobotany).

3.2.3 After the classroom, students are asked to assess their learning
outcome and also satisfaction towards the developed learning unit. The teachers are
asked to complete the satisfaction assessment.

3.2.4 collecting the results.

4. Analysing the Results

SPSS for Windows (Statistical Package for the Social Science for Windows) and
Microsoft Excel programs are used in analyzing the results.
4.1 The learning outcome

The results of how the learning unit influences the students are assessed by
sub-units and also as a whole. Because total (raw) scores regarding the learning
outcome of the students of each sub-unit are different (incomparable), percentage is
then calculated and used instead of the raw scores in the analysis. The percentage is
used to calculate mean, median, standard deviation and skewness and Kurtosis.
Standard deviation is used to investigate variation of the data while skewness and
kurtosis are used to investigate the distribution.

After that, data regarding the learning outcome of the students are classified
into three groups of good, fair and poor learning. The distribution of the data has to be
considered in the classification.

With respect to the learning abilities of the students, the characteristics

assessed include knowledge and understanding, behavior and skill. For each sub-unit,
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percentage of the scores regarding the learning outcome for each ability is calculated.
After that the results are compared.
4.2 The satisfaction towards the learning unit

For a case of the teacher, there are more issues to be assessed. Each
issue/sub-unit to be investigated consists of assessment criteria. Therefore the analysis
is more sophisticated than that of the students.

In a criterion level, mode of the satisfaction regarding each assessment
criterion is sought. After that, mean reflecting the degree of satisfaction is calculated.
There are a few steps in calculating mean. First, giving the weighting factors of 1-5 to
the satisfaction levels of least favored to most favored. Then, summing the results of
multiplying the frequency of each satisfaction level with the weight. Third, dividing
the summation result by a total frequency (a number of investigators).

For an issue level, mean of each assessment issue/sub-unit is an average
value of the mean values regarding the separate assessment criterion. An average
value of the mean values regarding the assessment issues/sub-units is overall mean of
the whole developed learning unit. Lastly, degree of the overall satisfaction towards
the developed learning unit is sought by comparing the (calculated) mean with the
standard intervals:

value between 1.00-1.80 indicates least favored
value between 1.81-2.60 indicates unfavored
value between 2.61-3.40 indicates fair

value between 3.41-4.20 indicates favored
value between 4.21-5.00 indicates most favored

For the students, first, mode of the satisfaction regarding each assessment
criterion is sought. After that, mean reflecting the degree of satisfaction is calculated
by the similar procedures undertaken in the case of the teachers. An average value of
the mean values regarding the assessment criterion is overall mean of the developed
learning unit. The overall mean is then compared with the standard intervals to find
degree of the overall satisfaction towards the developed learning. In addition, the
students were also asked to rank the satisfaction for each sub-unit from 1-3 for least to
most preferred. This aims to find the students’ most favorite sub-unit.
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CHAPTER IV
RESULTS

The results of the study will be explained in sub-sections as follow:
1. Developing the learning unit
2. The developed learning unit
3. Assessing the results of the learning
4. Satisfaction assessment
5. Applying the learning unit in practice
6. Learning outcome

7. Satisfaction towards the developed learning unit

1. Developing the learning unit

From reviewing relevant literatures, it was decided to apply ethnobotany in
creating the learning unit concerning local wisdom about forest utilization (of local
communities around Huay-Phak forest) — for teaching secondary school students (level
3). This approach promotes local participation including role of the local experts. In
addition, practical fieldwork in the surrounding area is encouraged.

The learning unit initially created by the researcher was divided into four sub-
units:

1) Huay-Phak forest: the contents involve the forest of Thailand and the
forest found at Baan-Huay-Phak. A game allowing the students to match the forest
characteristics with the name of the forest will be undertaken (by brain-storming
method). After that the activities will be focused on the forest found in Huay-Phak
forest. The students will be grouped by the forest type and let them learn about their
forest by data sheets and give a presentation.

2) Our forest: a fieldwork i.e. vegetation sampling plot will be undertaken to
study about plants in the forest. Plant species found in the plot are recorded. Profile

and crown cover of the plant community found are drawn. Lastly, the students will be
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asked to review literatures about the uses of the plants found in the plot.

3) From forest to community: the issues regarding the local uses of the wild
plants will be taught. Students will be asked to brain storm in designing questionnaire
and a method for an analysis. After that, the questionnaire will be used in the
interviews with the villagers about the uses of the wild plants and then analyzed.

4) Knowledge for community: to conclude the knowledge that the students
have learnt, many activities such as concept mapping, writing a slogan about
sustainable use of the forest and arranging a play about forest conservation by the
students to the community, will be undertaken.

To approve the first designed unit, the teachers of the sampling class (of Suan-
Phung Witthaya school) who teach Thai, science, mathematics, art, and sociology
were asked to comment on the unit. In addition, the teacher who is a key person in
environmental action of the school (a staff of environmental center of Ratchaburi
province) was also asked to be involved. The suggestions are:

1) The contents of the second and the third sub-units are likely similar. They
could be combined together as one sub-unit to reduce the repetition. The learning
outcome could be assessed by a report about field survey and local uses of the forest.

2) Activities planned to be undertaken in the second sub-unit i.e. drawing
profile and crown cover of the plant community found in the vegetation sampling plot
is too advance for the students in this level. It is needed to make the activities easier.

3) For each sub-unit, it should not have too many objectives i.e. should be
less than five.

4) For some sub-unit, there is a confusion of wording used in the contents
regarding the learning substance and the learning activities undertaken.

5) Details of the assessment criteria are well presented and practical.

6) There is no instruction about how to undertake the assessment.

7) There should be an additional activity allowing the local experts to
distribute their knowledge and experience about the uses of the plants in the forest.

After refining and final approving by the teachers, the learning unit that will be

applied in practice is presented as figure 2:
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|| Learning Unit about Forest Utilization ||

First sub-unit:
Huay-Phak forest

Second sub-unit:
From forest to
community

Third sub-unit:
Knowledge for
community

Discussion about forest
found at Baan-Huay-
Phak by using the
illustration cards
describing the forest of
Thailand

Learning about how to
undertake vegetation
sampling plot by the
work sheet

e Learning about forest
found at Baan-Huay-
Phak by using the
data sheet describing
the forest of each
group of students

« Drawing a conclusion
by concept mapping

« Discussion

Undertaking
vegetation sampling
plot in the field

Concept mapping the
knowledge that the
students have been
learnt and presenting
the map

Designing
guestionnaire and a
method for an analysis

Writing a short story
for arranging a play

Drawing and painting a
picture of the forest at
Baan-Huay-Phak (by
imagination)

« Interviewing the
local villagers about
the uses of the plants
in the forest by using
the questionnaire

« Analyzing the
results of the
interviews

Arranging a play by
the students to the
local community

Discussion about the
picture

Concept mapping and
presenting the results
of the sampling and
the interviews

Discussing experience
about using the wild
plants with the local
experts

Figure 2 Diagram shows activities undertaken regarding the developed learning unit.
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2. The developed learning unit

The developed learning unit on forest utilization consists of three sub-units. It
spends a total of fourteen hours to complete. The details of the unit are:
2.1 First sub-unit: Huay-Phak forest two hours used
2.1.1 Objectives
1) Students understand about the forest types found in Thailand.
2) Students can specify the types of the forest found in Baan-Huay-
Phak.
3) Students can conclude and write concept-map to explain about the
forest found in Baan-Huay-Phak.
4) Students can draw and paint a picture of the forest and can comment
on it.
2.1.2 Contents
1) Forest found in Thailand.
2) Forest found in Baan-Huay-Phak.
2.1.3 Activities
2.1.3.1 Drawing attention step
Teacher (researcher) shows photos of the forests and asks the
students (1) what is this photo? (2) how many types of the forest are there in Thailand
and what are they?. After that, the teacher teaches the students about the types of the
forests and characteristics by using the cards.
2.1.3.2 Learning step

1) The cards representing the types of the forests in Thailand are
shown to students and allow them to discuss about how many types of forests found in
Baan-Huay-Phak. (The answer: There are three types of forest i.e. dry evergreen
forest, deciduous dipterocarp forest, and mixed deciduous forest).

2) Students are grouped into three groups (by the types of the
forest) and are allowed to study about their forest from the data sheets. For each group,
there are two sheets i.e. the general characteristics of the forest (for their group) and
the forest in Baan-Huay-Phak e.g. characteristics of dry evergreen forest and the dry

evergreen forest at Baan-Huay-Phak. After that, each group is allowed to discuss and
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conclude the knowledge in terms of concept mapping and present the work to the class
for class discussion.

3) For individual assignment, each student is asked to draw and
paint a picture in a topic of “Baan-Huay-Phak forest in my imagination”. After that,
class discussion is allowed. Lastly, teacher comments on the work and concludes
about the learning.

4) Assessment of the learning outcome involves:

- Behavior of the students during the class and their
comments on the pictures: behavior assessment by the teacher will be undertaken.
- Presentation: presentation assessment form (type a) will be
completed.
- The picture: work assessment form (regarding the picture) will
be completed.
- Knowledge about the forest of Thailand and Baan-Huay-
Phak: an examination will be undertaken.
2.1.3.3 Knowledge encoding step
Students and teacher altogether conclude what the students have
learnt by using cards and concept maps written by each group.
2.1.4 Materials and media used
1) llustration cards showing characteristics of the forests.
2) Photos of the forests.
3) Data sheets explaining;

- First set; the general characteristics of dry evergreen forest found
in Thailand and the characteristics of dry evergreen forest in Baan-Huay-Phak.

- Second set; the general characteristics of deciduous-dipterocarp
forest found in Thailand and the characteristics of deciduous-dipterocarp forest in
Baan-Huay-Phak.

- Third set; the general characteristics of mixed deciduous forest
found in Thailand and the characteristics of mixed deciduous forest in Baan-Huay-
Phak.

4) Stationery implements for drawing and presentation
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2.2 Second sub-unit: From forest to community eight hours used
2.2.1 Objectives
1) Students can design questionnaire, collect data, and analyze data.
2) Students develop skills in undertaking fieldwork, writing a report
and presenting the results.
3) Students can analyze the data and present in a form of graph.
4) Students are able to undertake additional finding on the usefulness of
the plants found in the fieldwork (sampling plot).
5) Students understand the local uses of the wild plants.
2.2.2 Contents
1) Species and uses of the plants found in the permanent sampling plot.
2) The local uses of the plants in the forest.
2.2.3 Activities
2.2.3.1 Drawing attention step
Products made from wild plants are showed to the class. The
students are then asked about how to produce the products. Then, the teacher explains
about the fieldwork and the local uses of the plants in the forest. Students are then
divided into four groups for undertaking the fieldwork.
2.2.3.2 Learning step
1) Undertaking the fieldwork by permanent sampling plot.

- Importance of undertaking the forest survey and advantages
of applying permanent plot is clarified.

- Students are allowed to learn about how to undertake the
survey method by using work sheet and then teacher explains the details. Lastly,
teacher describes about how to record the data.

- Each group of students undertakes the survey and collect
data from their own plot by completing the record sheet and drawing a graph showing
the position of the plants in the plot. After that, each group has to do more research
about the uses of the plants found.

2) Interviewing local people about the uses of the plants
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- Two questions asked for discussion in the class are: (1) in
students’ household, are there any products made from wild plants or have some parts
made from wild plants? (2) What can we use wild plants for?

- Teacher explains how to create questionnaire and allows
students brain-storming and designing their own questionnaire for interviewing local
people about the uses of the wild plants. After that, teacher altogether with students
design the procedures for data analysis.

- For each group, students have to interview at least ten local
people and then analyze the data.

3) Students analyze data from the permanent plot and the
interviews and write a report.

4) Each group presents the report.

5) Local experts and students altogether discuss about the uses of
the plants from the forest.

6) Assessment of the results of the learning includes:

- Behavior of the students during the class (e.g. creating
questionnaire and discussing with the local experts): behavior assessment by the
teacher will be undertaken.

- Presentation: presentation assessment form (type a) will be
completed.

- Report: work assessment form (regarding the survey and the
local uses of the forest) will be completed.

- Self assessment and group work assessment will be completed
by the students after class (self assessment and group work assessment form)

- Knowledge about undertaking permanent plot and the
interviews: an examination will be undertaken.

2.2.3.3 Knowledge encoding step
Students and teacher work together to conclude about the
vegetation survey and the local uses of the wild plants (including categorizing the uses
of the plants). In addition, issues regarding other direct and indirect importance of the
forest also have to be taught.
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2.2.4 Materials and media used
1) Work sheet describing the vegetation survey by using permanent
plot.
2) Survey tools such as one meter-marked ropes (prepared by the
teacher), tape measurement, etc.
3) Stationery implements for recording data and presentation
2.3 Third sub-unit: Knowledge for community four hours used
2.3.1 Objectives
1) Students can integrate knowledge learnt from the class by concept-
mapping and present in the class.
2) Students can write a short story (for a arranging play) from the
knowledge they have learnt.
3) Students can arrange a play to the local community.
2.3.2 Contents
1) Integrated knowledge provided by the developed learning unit.
2) Conclusion regarding the knowledge presented by a drama.
2.3.3 Activities
2.3.3.1 Drawing attention step
Students are asked to discuss about the contents of the activities
undertaken in the first and second sub-units whether or not they are relevant, and how?
2.3.3.2 Learning step
1) Students are divided into four groups. For each group, a concept
map (or other symbol) showing an integration of knowledge taught by the learning
unit is presented.
2) Teacher explains how to write short story for a play (of about
fifteen minutes long). Students are assigned to write story for a play and prepare for a
play.
3) Students arrange a play to the local community. Local villagers
are invited to see the play.
4) Assessment of the results of the learning includes:
- Presentation: presentation assessment form (type b) will be

completed.
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- Short story: work assessment form (regarding a short story)
will be completed.
- Play: play assessment form will be completed by teacher and
the audiences (local villagers).
2.3.3.3 Knowledge encoding step
Concept map is used to conclude how knowledge taught through
activities undertaken in the first and second sub-units are relevant. There are questions
raised for discussion in the class. For example, question about the future of the forest
in terms of the quantity and uses. Which plants are going extinct? What can students
do for forest conservation? How can students integrate knowledge from the learning
unit and involve local participation in forest conservation?
2.3.4 Materials and media used
1) Stationery implements for recording data and presentation

2) Materials used for arranging a drama.

3. Assessing the learning outcome

As described in Chapter 3, assessment is a part of the developed learning unit. It
aims to investigate an efficiency of the developed learning unit following the
objectives of each sub-unit to improve the learning unit. The investigation is then
undertaken during and after applying the learning unit. There is no pre-test and post-
test assessment (for investigating students’ learning development) undertaken. The

assessment is summarized below:

Table 1 The assessment of each sub-unit.

?Q%La;zglsssggs Assessment tools Type Investigators

First sub-unit

1) behavior in the class 1) behavior observation | Class Teacher
form (Researcher)

2) presentation 2) presentation Group Teacher
assessment form
(type a)

3) picture 3) work assessment Individual | Teacher
form

4) behavior during 4) behavior observation | Class Teacher

commenting pictures form




Areerat Niyomsup

Table 1 The assessment of each sub-unit. (continued)

Results / 36

?Q%;aggiggggs Assessment tools Type Investigators

5) knowledge and 5) examination Individual | Teacher

understanding about the

type of the forest in

Thailand and Baan-Huay-

Phak

Second sub-unit

1) behavior in the class 1) behavior observation | Class Teacher
form

2) behavior during creating | 2) behavior observation | Class Teacher

and analyzing form

questionnaire

3) behavior during 3) behavior observation | Class Teacher

discussion form

4) survey and interview 4) work assessment Group Teacher

report form

5) presentation 5) presentation Group Teacher
assessment form
(type a)

6) behavior during group 6) self-assessment and | Individual | Students

working group work assessment | and group
form

7) knowledge and 7) examination Individual | Teacher

understanding about the

vegetation survey (by

permanent plot) and the

interview about local uses

of the wild plants

Third sub-unit

1) presentation (concept 1) presentation Group Teacher

map) assessment form
(type b)

2) short story 2) work assessment Group Teacher
form

3) play 3) play assessment Group Teacher and
form audiences

It should be noted that assessments undertaken mainly investigate response,
performance and practical work of the students. Assessment forms are presented in
Appendix A. The assessment can be categorized into three learning abilities i.e.
knowledge, behavior and skill. This is described below.
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Relationships between assessment and learning abilities.

Learning abilities

Assessment

Assessment tools

painting picture

2) writing report
about the survey and
interview

3) writing short story

4) undertaking a play

Knowledge 1) examination 1) examination
(undertaken in the
first and second sub-
units)
2) presentation 2) presentation assessment form
(undertaken in the (type a)
first and second sub-
units)
3) presentation 3) presentation assessment form
(concept map in third | (type b)
sub-unit)

Behavior 1) behavior in the 1) behavior observation form
class (in the first and
second sub-units)
2) behavior during 2) behavior observation form
commenting pictures | (pictures commendation)
3) behavior during 3) behavior observation form
creating and (creating and analyzing
analyzing questionnaire)
questionnaire
4) behavior during 4) behavior observation form
discussion (in the (experience discussion)
second sub-unit)
5) behavior during 5) self-assessment and group work
group working (in the | assessment form
second sub-unit)

Skill 1) drawing and 1) work assessment form (drawing

and painting picture)
2) work assessment form (survey
and interview report)

3) work assessment form (short
story)
4) play assessment form

4. Satisfaction assessment

According to Chapter 3, two sets of questionnaires i.e. for the students and

teachers were designed to assess the satisfaction. A group of experts (see Appendix B)

was asked to approve the questionnaire. The approved questionnaires are presented in

Appendix C and D
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5. Applying the learning unit in practice

5.1 Procedures to apply the learning unit in practice

The developed learning unit was undertaken in two periods: after regular
class in the afternoon and weekends or holidays. The sample is a group of twenty-six
students of Suan-Phung Witthaya school. The researcher was a main teacher while the
local teachers were observers, investigators and co-tutors in some particular subjects
of their expertise. Details of applying the developed learning unit are;

5.1.1 First sub-unit: Huay-Phak forest: it took two hours to finish the
activities. An assignment about drawing and painting a picture was a homework. Art
teacher was asked to undertake the commendation activity in a regular class.

5.1.2 Second sub-unit: From forest to community: it spent eight hours for
completing:

1) In the drawing attention step, it took two hours for explaining about
the vegetation survey method, and questionnaire creation and analysis.

2) It spent two hours each for undertaking the vegetation sampling plot
and the interview (a total of four hours). The students would be assigned to do a report
as a homework.

3) To present the results of the fieldwork and discuss experiences about
the local uses of the wild plants with the local experts, it took two hours.

5.1.3 Third sub-unit: Knowledge for community: it spent approximately four
hours to complete:

1) Two hours were provided for concluding about the whole knowledge
learnt from the learning activities and writing a short story for the play.

2) Another two hours were spent for the drama activity. The play was
shown at Suan-Phung Nature Education Park and local villagers were invited to be
audiences.

After the drama activity, the students were asked to assess satisfaction on the
developed learning unit (by satisfaction assessment form). For the learning outcome,
examination was undertaken after regular class in the afternoon. The teachers were
also asked to complete the satisfaction assessment form. The scores of each section are

presented in Appendix E.
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5.2 Results of applying the learning unit in practice
5.2.1 First sub-unit: comments on the pictures by the art teachers are:

1) The students should pay more attention on the surrounding
environment.

2) There should not be a white free area in the picture. Colors should be
applied.

3) Light, shadows and fore ground and back ground should be applied.

4) The picture should be more creative as the aim of the activity was to
present the picture from the students’ imagination.

5) Training and skills can help improving the work.

5.2.2 Second sub-unit: required three days to complete.

First day: all activities i.e. explaining about the vegetation survey
method, and questionnaire creation and analysis were undertaken in the classroom.
The questionnaires created by all groups of the students are presented in Appendix F

Second day: the survey and the interviews were undertaken. The results
of the interviews are showed in Appendix G.

Third day: experiences about the uses of the wild plants were discussed
with the local experts.

5.2.3 Third sub-unit: required two days to complete.

First day: the whole knowledge learnt from the learning activities was
concluded by concept mapping and a short story for the play.

Second day: stories of the play are:

- First group: there was a group of kids born in the modern world.
They drove the time machine back to see how the wild plants were used in the past.
They learnt about the forest conservation. They came back and started the
conservation group and did some conservation activities e.g. reforestation.

- Second group: there was a family of the crabs living in the
waterfall on the mountain. One day there was a shortage of water as well as food. The
crabs were then searching for the answer of what was going on. Eventually, they found
that those were happening because of too much natural resources utilization by human.

- Third group: there was a group of tourists trekking in the forest

that was very far from hospital. One was bitten by a poisonous snake. The group then
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tried to escape and found a village. A village doctor used local herbs in curing.
Eventually, the tourists can go home safely.

- Fourth group: There was a man who had knowledge about how
to use wild plants for many purposes but other people in the village ignored him and
went to work in the city. When he got older, he scared that his knowledge would be
forgotten. One day there was a boy, he was injured. That man then helped him by
using his local wisdom. That boy got recovered and told his friends about the man and
his knowledge. The boy and his friends came back to the man and asked to learn all

knowledge from him.

6. Learning Outcome

The learning outcome in terms of raw scores (Appendix E), percentage, standard

score (z), mean ( X), median (Med), and standard deviation (sd) are presented in table 3.

Table 3 The learning outcome of the students.

First sub-unit | Second sub-unit | Third sub-unit Overall
No. Score , Score 3 Score . Score 0
(156) /0 z (152) A) z (72) A) z (380) % z
1 115.00 73.72 0.50 107.21 70.54 0.66 54.50 75.69 1.30 276.71 72.82 0.80
2 100.50 64.42 -0.64 96.50 63.49 | -0.79 52.50 72.92 -0.15 249.50 65.66 -0.87
3 88.00 56.41 -1.63 104.33 68.64 0.27 53.00 73.61 0.21 245.33 64.56 -1.13
4 104.00 | 66.67 -0.37 88.79 | 5841 | -1.84 50.83 70.60 -1.35 243.62 | 64.11 -1.23
5 119.50 76.60 0.86 118.71 78.10 2.22 54.50 75.69 1.30 292.71 77.03 1.79
6 124.00 79.49 1.21 97.50 | 64.14 | -0.66 52.50 72.92 -0.15 274.00 72.11 0.64
7 131.00 83.97 1.77 97.33 64.04 | -0.68 53.00 73.61 0.21 281.33 74.03 1.08
8 115.50 74.04 0.54 99.29 | 65.32 | -0.41 50.83 70.60 -1.35 265.62 | 69.90 0.12
9 109.50 70.19 0.07 108.21 71.19 0.80 54.50 75.69 1.30 272.21 71.63 0.52
10 119.00 76.28 0.82 100.79 66.31 | -0.21 50.83 70.60 -1.35 270.62 71.22 0.43
11 95.50 | 61.22 -1.04 104.29 | 68.61 0.26 50.83 70.60 -1.35 250.62 | 65.95 -0.80
12 104.00 66.67 -0.37 100.29 65.98 | -0.28 50.83 70.60 -1.35 255.12 67.14 -0.53
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Table 3 The learning outcome of the students. (continued)

First sub-unit | Second sub-unit | Third sub-unit Overall
No. Score 0 Score 0 Score 0 Score 0
(156) % z (152) % z (72) % z (380) % z

13 91.00 | 5833 | -139 | 10333 | 67.98 | 0.13 53.00 | 73.61 | 021 | 247.33 | 65.09 | -1.00
14 108.00 | 69.23 | -0.05 | 101.33 | 66.67 | -0.14 | 53.00 | 73.61 | 021 | 26233 | 69.03 | -0.08
15 98.50 | 63.14 | -0.80 | 100.79 | 66.31 | -0.21 50.83 | 70.60 | -1.35 | 250.12 | 65.82 | -0.83
16 124.00 | 79.49 | 121 99.33 | 65.35 | -0.41 53.00 | 73.61 | 021 | 27633 | 72.72 | 0.78
17 88.00 | 56.41 | -1.63 96.50 | 6349 | -0.79 | 52.50 | 72.92 | -0.15 | 237.00 | 62.37 | -1.64
18 101.50 | 65.06 | -0.56 | 96.50 | 63.49 | -0.79 | 5250 | 72.92 | -0.15 | 250.50 | 65.92 | -0.81
19 128.00 | 82.05 | 153 | 10229 | 67.29 | -0.01 50.83 | 70.60 | -1.35 | 28112 | 73.98 | 1.07
20 125.00 | 80.13 | 129 | 111.71 | 73.50 | 127 | 5450 | 7569 | 130 | 291.21 | 76.63 | 1.69
21 103.00 | 66.03 | -0.45 91.00 | 59.87 | -1.54 | 5250 | 72.92 | -0.15 | 246.50 | 64.87 | -1.06
22 103.00 | 66.03 | -0.45 | 10521 | 69.22 | 039 | 5450 | 75.69 | 130 | 262.71 | 69.13 | -0.06
23 102.00 | 6538 | -0.53 | 121.71 | 80.08 | 2.63 5450 | 75.69 | 130 | 27821 | 73.21 | 0.89
24 109.00 | 69.87 | 0.03 | 104.33 | 6864 | 027 | 53.00 | 73.61 | 021 | 26633 | 70.09 | 0.16
25 9550 | 61.22 | -1.04 | 9650 | 63.49 | -0.79 | 5250 | 72.92 | -0.15 | 244.50 | 64.34 | -1.18
26 12250 | 78.53 | 1.10 | 10721 | 70.54 | 0.66 | 5450 | 75.69 | 130 | 28421 | 7479 | 1.26
_ -2.85 8.72 2.00 8.99
X 108.63 | 69.64 102.35 | 67.33 5270 | 73.20 263.68 | 69.39

E-04 E-04 E-04 E-05

Med 106.00 | 67.95 o 101.06 | 6649 | - 5275 | 73.27 | - 264.17 | 69.52 -

sd 12.65 811 | 1.00 737 | 485 | 1.00 138 | 192 ] 1.00 1625 | 428 | 1.00

From table 3, mean value (in terms of the percentage) of the overall learning unit

is 69.39. For each sub-unit, mean value of the third sub-unit i.e. 73.20 is the highest
followed by the first and the second sub-units (69.64 and 67.33). This shows that the

third sub-unit provided best learning.

With respect to the distribution, table 4 shows that all data regarding the students’

learning outcome is not normal distribution because both skewness and kurtosis values

are not equal to zero. For the overall unit and the first sub-unit, the data is positively

skewed with a little distribution. Data of the second sub-unit is positively skewed with
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a wide distribution. For the third sub-unit, the data is negatively skewed with a little
distribution.

Table 4 The distribution of data

Learning unit Skewness Kurtosis
First sub-unit 0.12 -1.05
Second sub-unit 0.85 1.40
Third sub-unit -0.09 -1.19
Overall learning unit 0.14 -1.22

For further analysis, data regarding the learning outcome of the students are
classified into three groups of good, fair, and poor. Due to the not normal distribution,
median (Med), standard deviation (sd) and mean of standard score (z) are used in the
classification. From Soonthornthai (n.d.), starting value of good level is Med+z(sd).
Starting value of the next level is s-sd when s is the starting value of the previous
level.

As showed in table 5, with respect to the whole developed learning unit, half
number of the students are classified as showing good learning outcome while 26.92%
and 23.08% of the students present fair and poor results, respectively. Regarding
individual sub-unit, half of the students show good learning outcome in all sub-unit. A
little number of students are classified as poor for the first and second sub-units (i.e.
11.54 % and 7.69%, respectively). For the third sub-unit, number of students in fair
and poor levels are 26.92% and 23.08%, respectively. These results support the
research hypothesis i.e. a number of sampled students have good understanding about
focused issues taught.
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Table 5 Three groups of the data regarding the students’ learning results.

First sub-unit Second sub-unit Third sub-unit Learning unit
C Number Number Number Number
2 o of o of o of o of
S| & | students & | students | & | students & | students
S| ¢ | o © | o © | o © | o
= o o o o
S| &|12|% | |2 % | |28 % | 8§ |2|%
[«b] (b} [«b] (b}
o o o o
S| > |13 |s000| % | 13 | 5000 | 2% | 13 | 5000 | 2= | 13 | 50,00
3 | 67.95 : 66.49 ' 73.27 z 69.52 '
. | 59.84 61.64 71.35 65.24
S| - 10 | 3846 | - 11 | 4231 | - 6 | 23.08 | - 7 | 26.92
67.94 66.48 73.26 69.51
S < < < <
S |ooga| 3 | 154 | grga| 2 | 769 | a5 | 7 | 2692 | ooh, | 6 | 23.08

With respect to the learning abilities, as seen in table 6, the developed learning

unit most influences students on their learning behavior (75.09%). The second most
effect is on skill (69.06%) and the least effect is on knowledge and understanding

(65.22%).

Table 6 The learning outcome of the students in terms of learning ability.

Knowledge and Learning . .
| . Learning skill
Learning unit understanding behavior y
(%) %) oo
First sub-unit 69.07 70.00 69.77
Second sub-unit 54.85 76.63 66.35
Third sub-unit 82.12 - 69.77
Overall learning unit 65.22 75.09 69.06
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7. Satisfaction towards the developed learning unit

The results regarding the satisfaction towards the developed learning unit are
explained below:

7.1 Satisfaction of the teachers

Six teachers involving in developing the learning unit were asked to assess

the unit (personal characteristics of the teachers are summarized in Appendix H).
Results showed in table 7 support the research hypothesis that a number of teachers
considerably prefer the developed learning unit (mean of overall satisfaction is 3.84
which means very favored). The teachers very satisfied the developed learning unit in
terms of overview of the learning unit and general learning processes with the mean
satisfaction values of 3.77 and 3.79 (both mean very preferred). Similarly, the teachers
also greatly preferred each sub-unit. Mean satisfaction values of the first, second and
third sub-units are 3.83, 3.94 and 3.81, respectively.

Table 7 Results of the satisfaction assessment of the teachers.

Degree of satisfaction
Assessment issues/criteria ) Mod Mean
Most | Very | Moderate | Little | Least ode

1. Overview of the learning unit
1.1 Concepts used (number) 1 3 2 0 0
in creating %) | 16.67 | 50.00 33.33 0 0 Much |~ 3.83
earning unit
1.2 Consistency (number) 0 4 2 0 0
between the 0
learning unit and (%) O i 3333 0 0 Much 3.67
the school
curriculum
1.3 Consistency (number) 0 4 2 0 0
between contents %) 0| 66.67 33.33 0 0
(of the learning Much 367
unit) and subjects '
(in the regular
class)
1.4 Implementation ~ (number) 4 0 2 0 0
of local wisdom %) | 66.67 0 33.33 0 0 Most | 433
and local learning
resources
1.5 Practicality of (number) 0 2 4 0 0
f‘pp'y.'”g the (%) 0| 3333 66.67 0 0| Moderate | 3.33
earning unit in
the regular class
Mean regarding overview of the learning unit 3.77
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Table 7 Results of the satisfaction assessment of the teachers. (continued)

Degree of satisfaction
Assessment issues/criteria ] d Mean
Most | Very | Moderate | Little | Least | Mode

2. First sub-unit; Huay-Phak forest
2.1 Objectives (number) 0 4 1 1 0

%) 0| 66.67 16.67 | 16.67 o| Much} 350
2.2 Contents (number) 1 3 2 0 0

%) | 16.67 | 50.00 33.33 0 o| Much| 383
2.3 Learning from (number) 4 1 il 0 0
data sheets %) | 66.67 | 16.67 16.67 0 0 Most 4.50
2.4 Drawing, (number) 1 2 3 0 0
painting and (%) | 16.67 | 33.33 50.00 0 0 | Moderate | 3.67
commenting the
picture
2.5 Assessment of (number) 1 2 3 0 0
the learning @) | 1667 | 33.33 50.00 0 0 Moderate | 3.67
outcome
2.6 Time spent (number) 0 3 2 1 0

%) 0| 50.00 33.33 | 1667 o| Much) 333
2.7 Media used (number) 2 4 0 0 0

%) | 33.33 | 66.67 0 0 o| Much) 433
Mean regarding overview of first sub-unit; Huay-Phak forest 3.83
3. Second sub-unit; from forest to community
3.1 Objectives (number) 2 3 1 0 0

%) | 33.33 | 50.00 16.67 0 0 Much | 4.17
3.2 Contents (number) 2 3 iL 0 0

%) | 33.33 | 50.00 16.67 0 o| Much) 417
3.3 Vegetation (number) 0 2 4 0 0
;llj(;\t/)ey (sampling %) 0l 3333 66.67 0 0 Moderate 3.33
3.4 Creating and (number) 3 2 1 0 0
analyzing the @) | 50.00 | 33.33 16.67 0 0 Most | 4.33
questionnaire
3.5 Interviews (number) 3 1 2 0 0
with the local %) | 5000 | 1667 |  33.33 o| of Mot} 4l7
villagers
3.6 Discussion (number) 1 3 2 0 0
with the local @) | 16.67 | 50.00 33.33 0 0 Much | 3.83
experts
3.7 Assessment of (number) 0 5 1 0 0
the learning %) 0l 8333 16.67 0 0 Much 3.83
outcome
3.8 Time spent (number) 0 3 2 1 0

%) 0| 50.00 33.33 | 16.67 o| Much} 333




Areerat Niyomsup Results / 46

Table 7 Results of the satisfaction assessment of the teachers. (continued)

Degree of satisfaction Mode | Mean
Assessment issues/criteria
Most | Very | Moderate | Little | Least
3.9 Media used (number) 2 4 0 0 0
@) | 33.33 | 66.67 0 0 o| Much| 433
Mean regarding overview of second sub-unit; from forest to community 3.94
4. Third sub-unit; Knowledge for community
4.1 Objectives (number) i 4 1 0 0
%) | 16.67 | 66.67 16.67 0 o| Much| 400
4.2 Contents (number) 2 3 1 0 0
(%) | 33.33 | 50.00 16.67 0 o| Much| 417
4.3 Integrating (number) 0 4 1 1 0
knagvJedge %) 0| 66.67 16.67 | 16.67 o| Much| 350
4.4 Drama shown (number) 1 4 1 0 0
icgr'r?r‘;au'nity %) | 16.67 | 66.67 16.67 0 olp Mig | 400
4.5 Assessment of (number) 0 4 2 0 0
ghui;gfnr zi“g %) 0| 6667 33.33 0 o| Much) 367
4.6 Time spent (number) 0 3 2 1 0
(%) 0| 50.00 33.33 | 16.67 o| Much| 333
4.7 Media used (number) 1 4 1 0 0
(%) | 16.67 | 66.67 16.67 0 o| Much| 400
Mean regarding overview of third sub-unit; Knowledge for community 3.81
5. General learning processes
5.1 Drawing (number) 0 4 2 0 0
enton 0| ofmer| wm| o) 0| | s
questions for
discussion
5.2 Studying the (number) 0 4 1 1 0
work sheets (%) 0| 66.67 16.67 | 16.67 o| Much} 350
5.3 The explanation ~ (number) 0 4 2 0 0
g&%‘gtk‘)’;’loiﬁie”g (%) 0| 66.67 33.33 0 0| Much| 367
teacher
5.4 Group process (number) 4 2 0 0 0
%) | 66.67 | 33.33 0 0 o| Most| 467
5.5 Discussion (number) 3 1 2 0 0
@) | 50.00 | 16.67 33.33 0 o| Most) 417
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Table 7 Results of the satisfaction assessment of the teachers. (continued)

Degree of satisfaction
Assessment issues/criteria Mean
Most | Very | Moderate | Little | Least | Mode

5.6 Report (number) 0 3 1 2 0
(%) 0| 50.00 16.67 | 33.33 0 Much | 3.17

5.7 Additional (number) 0 2 4 0 0
self-research %) 0l 3333 66.67 0 0 Moderate 3.33

5.8 Presentation (number) 2 8 1 0 0
%) | 33.33 | 50.00 16.67 0 0 Much | 4.17
Mean regarding overview of general learning processes 3.79
Mean regarding the developed learning unit 3.84

In particular, the teachers most preferred activities regarding (1) applying
local wisdom and local community as learning resources, (2) discussing by the data
sheets, (3) creating and analyzing questionnaire, (4) interviews with the local people,
(5) group process, and (6) general discussion.

Additional suggestions from the teachers are that there are too many
contents in the learning unit. Some activities in particular about the vegetation survey
are difficult or too advance for the students in this level. However, the teachers agreed
that exchanging experience in terms of the discussion was very useful in conserving
the existing local wisdom.

7.2 Satisfaction of students

From personal characteristics of twenty-six students who attended the
classroom applying the developed learning unit listed in Appendix I, a number of
students obtained moderate-good GPA (2.01-3.00) and had background knowledge or
attended a training program about forest resource and utilization.

To analyze the satisfaction of the students towards the learning unit, similar
procedures applied to the teachers were undertaken. However, different criteria were
investigated. The results are presented in table 8.

From table 8, mean of total satisfactions is 4.29 (means most favored). This
shows that the students most prefer the developed learning unit. The result is better

than expectation in the research hypothesis. The students most preferred activities
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(containing the highest scores) are (1) the group process and (2) the interviews with
the local villagers.

Table 8 Results of the satisfaction assessment of the students.

Degree of satisfaction

Assessment criteria ] Mod Mean
Most | very | Moderate | Little | Least ode

1. Drawing (number) 5 13 8 0 0
attention by 1
asking the (%) | 19.23 | 50.00 30.77 0 0 Much | 3.88
questions for
discussion
2. Activities
2.1 General activities
1) Studying the (number) 6 12 6 2 0
ok sheets %) | 23.08 | 46.15 23.08 | 7.69 o| Much) 385
2) The explanation  (number) 10 11 3 2 0
abquyworgiy (%) | 38.46 | 42.31 11.54 | 7.69 0 Much | 4.12
steps by the
teacher
3) Group process (number) 1’5 9 0 2 0

%) | 57.69 | 34.62 0| 7.69 0 Most | 4.42
4) Discussion (number) 9 11 6 0 0

(%) | 34.62 | 4231 23.08 0 0 Much |~ 4.12
5) Report (number) 11 12 3 0 0

(%) | 42.31 | 46.15 11.54 0 0 Much | 4.31
6) Additional self- (number) 9 14 3 0 0
research %) | 3462 | 53.85 11.54 0 o| Much) 423
7) Presentation (number) 14 8 4 0 0

%) | 53.85 | 30.77 15.38 0 0 Most | 4.38
2.2 Specific activities
1) Learning from (number) 7 13 6 0 0
data sheets %) | 26.92 | 50.00 23.08 0 o| Much| 404
2) Drawing, (number) 12 8 6 0 0
painting and %) | 46.15 | 30.77 23.08 0 0 Most | 4.23
commenting the
picture
3) Vegetation (number) 11 12 2 1 0
SlIJI’V)ey (sampling @) | 4231 | 46.15 769 385 0 Much 4.27
olot . . . .
4) Creating and (number) 12 9 5 0 0
analyzing the %) | 46.15 | 34.62 19.23 0 0 Most | 4.27
questionnaire ' ' '
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Table 8 Results of the satisfaction assessment of the students. (continued)

Degree of satisfaction
Assessment criteria Mean
Most | Very | Moderate | Little | Least | Mode

5) Interviews with (number) 14 9 3 0 0
the local villagers (%) | 53.85 | 34.62 1154 0 0 Most | 4.42
6) Discussion with  (number) 10 14 2 0 0
the local experts %) | 38.46 | 53.85 769 0 0 Much 431
7) Integrating (number) 9 14 3 0 0
knowledge (%) | 34.62 | 53.85 11.54 0 0 Much | 4.23
8) Drama shown (number) 12 9 b 0 0
icgr'r‘]’r‘;au'nity %) | 46.15 | 34.62 19.23 0 0 Most | 4.27
3. More (number) 16 10 0 0 0
gfj‘m”;gog}yor %) | 61.54 | 38.46 0 0 0 Most | 4.62
teacher.
4. Self conclusion (number) 10 12 4 0 0

(%) | 38.46 | 46.15 15.38 T | Muoh 423
5. Time spent (number) O 13 3 0 1

%) | 3462 | 50.00 11.54 0| 3gs| Much| 412
6. Media used (number) 16 9 0 1 0

%) | 6154 | 34.62 0| 385 0 Most | 4.54
7. Assessment of (number) 16 9 1 0 0
f)huet(!g% re‘f“g %) | 6154 | 34.62 3.85 0 0 Most | 4.58
8. Obtained (number) 16 10 0 0 0
knowledge %) | 6154 | 38.46 0 0 0 Most 4.62
9. Practicality of (number) 20 3 3 0 0
ipp”ca“"” of %) | 76.92 | 11.54 11.54 0 0 Most | 4.65

nowledge in
daily life
Mean regarding the developed learning unit 4.29
Table 9 Results of the satisfaction assessment of the students by sub-units.
. No. of students
Sub-units Total
Most Moderate Least

First sub-unit 1 5 20 26
Second sub-unit 25 1 - 26
Third sub-unit - 20 6 26
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Lastly, the students were also asked to rank the satisfaction for each sub-unit
from 1-3 for least to most preferred. From table 9, it shows that the second sub-unit is
the students’ most favorite while the first sub-unit is the least favored.

Additional comments from the students are the difficulties in applying the
vegetation survey i.e. the survey site was too far and too much effort is needed for the
activity. For some activity, the students found too short time provided. There was also
some problem in group working that some students were not happy. More enjoyable

activities should be added.
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CHAPTER V
DISCUSSION

Results of the study are discussed as the following sections:

1. Developing the learning unit

In developing the learning unit, the research methodology called ethnobotany was
applied. There is an encouragement in using local learning resources in teaching
procedures. This includes involving local people (experts) in teaching activities and
undertaking fieldwork in the local community. For this research, it is obvious in
activities undertaken in the second sub-unit i.e. vegetation survey and interview with
local people. In developing the learning unit, the research methodology called
ethnobotany was applied. There is an encouragement in using local learning resources
in teaching procedures. This includes involving local people (experts) in teaching
activities and undertaking fieldwork in the local community. For this research, it is
obvious in activities undertaken in the second sub-unit i.e. vegetation survey and
interview with local people.

To improve the learning unit, the following issues should be considered:

1) To create a learning unit, it is needed to fully understand about the
methods regarding learning unit design as well as current educational policy, basic
educational curriculum and the school’s curriculum.

2) It is important to clarify main concept and expected outcomes of the
teaching in order to determine objectives of each activity. Following that, details i.e.
the learning substance, activities undertaken, media used, assessment and time spent
are then determined.

3) Despite the contents and objectives, background of the learners (students)
in terms of their interest, background knowledge, skills, and favored learning style
have to be taken into account in designing the learning unit.

4) To design the assessment procedures, different methods should be

applied. Moreover, the assessment criteria have to be clearly determined.
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5) Contents of the learning activities as well as characteristics of the
activities undertaken have to be taken into account in selecting the most suitable
learning resources. For example, for a lesson about local wisdom, a discussion
between the students and local experts in the community is highly recommended. To
choose a site for a fieldwork, importances of the place to local community as well as
accessibility and carrying capacity in terms of number of people allowed in the area
have to be considered.

2. Applying the learning unit in practice

Although the developed learning unit was final approved by the local teachers,
there was some difficulty in applying the learning unit in a regular class. This is
because the developed learning unit was likely an extra unit created for the research
i.e. it was not a part of the regular class. Thus, the learning unit had to be applied after
the regular class.

After applying the learning unit in practice, it was found that for some activities
such as concept mapping, the students really enjoyed the activities then spent longer
time than expectation. Other activities that the students had very much interest were
the interview with the local people and the vegetation survey.

However, for some activities i.e. creating and analyzing the questionnaire, they
seemed to be too difficult for the students. A lot of guidelines were then required. In
addition, due to a lack of experience (in teaching), the researcher found some
difficulty in communicating with the students e.g. the students did not understand
some technical terminology used.

In applying the learning unit in practice, the following issues have to be taken
into account:

1) Advance preparation in terms of documents and media used as well as
clarifying the roles of relevant people taken part in the research has to be arranged.

2) In a case where there are activities undertaken in the local community,
advance preparation with the local people to clarify about the research undertaken and
their involvement should be arranged. It is also important to do final survey at least a

day in advance if there is a fieldwork undertaken.
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3) It is important to have a friendly environment in the classroom. Opinions
(of the students) should be free to be presented. In addition, the understanding of the
students during the class has to be ensured. Additional explanation in terms of a

summary could be helpful.

3. Learning outcome

With respect to norm-referenced grading, the learning outcome of the students
were classified as good. This supports the first hypothesis (a number of sampled
students have good understanding about focused issues taught). The best learning
outcome were found for the third, the first and the second sub-units, respectively.
Regarding the learning abilities, it was found that the developed learning unit most
improved the students in terms of learning behavior. Knowledge and skills were
improved in the second and third place, respectively.

Observations made are:

1) From the performance assessment (e.g. assessing the painting picture, self
assessment and comprehensive examination), the scores regarding the learning
outcome were varied by individual student.

2) Most of the activities undertaken in the developed learning unit
implemented basic knowledge/skills that the students already have (such as drawing
picture/graphs and writing a report) into the activities. The students can then perform
well.

3) About 70% of the students had been in a training program regarding the
forest resources and utilization. Thus, the students can perform well.

4) For every activities, relevant basic knowledge was reviewed in drawing

attention process. This could help improving the learning ability of the students.

4. Satisfaction towards the developed learning unit

The results regarding the satisfaction towards the developed learning unit showed
that the teachers very preferred the unit which supports the second hypothesis. For the
students, they most favored the unit. This is better than expectation (a number of
students greatly favor the learning unit). Details are explained below:
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4.1 The satisfaction of the teachers

The teachers greatly favored the developed learning unit because it supports
the school’s curriculum following the Basic Education Curriculum B.E. 2544 i.e. local
knowledge was implemented with the (modern) education. Issues regarding specific
characteristics of the area, local life style and local wisdom were emphasized in
teaching improvement. Local learning resources including local experts were
employed. In addition, the teachers found the developed learning unit interesting,
innovative, and practical.

However, the teachers commented that some activities in particular
integrating knowledge, self learning by data sheet and writing a report were not
interesting. Estimated time to be spent for each activity was also too short.

4.2 The satisfaction of the students

The students most preferred the developed learning unit because it is
different from the regular classroom in terms of both learning style and learning
resources used. The learning unit created a friendly environment and the activities
encourage the students to be self confident in interacting in the class. This is also
supported by the results that the students’ most favorite sub-unit was the second unit
that contains outdoor activities. This agrees with Moolkum, S. and Moolkum, A.
(2003) that applying local learning resources can motivate the learners and help them
relating knowledge learnt from the class and direct experience from reality. Skills such
as group working, and ethics such as responsibility, sacrificing, unity, and punctuality
are trained. Moreover, it provides opportunities to associate schools and local
communities.

The students however commented that activities regarding self learning by
data sheet and explaining working steps by the teachers were their unfavored. There
was too little interaction between the teacher and the students. Worksheet and data
sheet were not their favorite media for learning. Despite that, longer time should be
provided for their favorite activities i.e. concept mapping and the interview with the
local people.

4.3 Comparison regarding the satisfaction
With respect to assessment criteria, the students showed more satisfaction on

their criteria. The assessment criteria that were most favored by both teachers and
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students were the activities about creating and analyzing the questionnaire, group
working and media used. However some students commented that they rather
preferred free grouping by themselves (they do not like to be forced grouping). On the
other hand, the criteria regarding vegetation survey and additional research were least
favored for both groups. The teachers found the survey too advance for the students
(in this level). The students found too much effort in taking the activity i.e. the survey
site was too far for walking and the activity was too tiring.
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CHAPTER VI
CONCLUSION AND RECOMMENDATIONS

Nowadays, there are still some groups of people whose lives rely very much on
an existence of the forest. For those who live around the forests in particular, they
realize merit of the forests through their life style. Such comprehension becomes local
wisdom that has been taught from generations to generations. Unfortunately, local
wisdom has unofficially documented. Growing of modernization into local
communities could affect in an ignorance of such knowledge. It is therefore crucial to
find appropriate approach to secure the local wisdom before it completely disappears.

For this research, it aims to develop learning unit concerning local wisdom about
forest utilization of local communities around Huay-Phak forest — for teaching
secondary school students (level 3). In addition, the learning outcome and satisfaction
towards the developed learning unit was investigated. Hypotheses of the research are
students have good understanding about focused issues taught and teachers and also
students greatly prefer the developed learning unit.

The research methodology called ethnobotany was applied in developing the
learning unit. The learning unit was first designed by the researcher and was then
approved by the experts. The developed unit was tested in a classroom of secondary
school students (level 3) of Suan-Phung Witthaya school in Suan-Phung district,
Ratchaburi province. After applying the learning unit in practice, the learning outcome
and satisfaction of the students towards the unit were investigated. In addition, the

teachers were asked to assess the satisfaction towards the unit.

1. Conclusion

As a result, the developed learning unit consists of three sub-units: Huay-Phak
forest, from forest to community, and knowledge for community. The whole unit took
fourteen hours to complete. After applying the learning unit in practice, it was found
that half of the students (from a sample of twenty-six students) had good learning
outcome. A number of 26.92% of the students had fair result and 23.08% had poor
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learning outcome, respectively. This approves the first hypothesis of the research (a
number of sampled students have good understanding about focused issues taught).
With respect to the satisfaction assessment, for a case of the teachers, mean of the
satisfaction score is 3.84 (means very favored). This supports the second hypothesis (a
number of teachers considerably prefer the developed learning unit). For the students,
a better result than an expectation following the research hypothesis (a number of
students greatly favor the learning unit) is shown i.e. mean of the satisfaction score is

4.29 (means most favored).

2. Problems of the research

The process of developing the learning unit is a time consuming process
especially that it required approvals by several experts. In addition, a lot of effort is
required in creating the activities that are enjoyable for students.

There was also some problem in undertaking the developed learning unit in
practice. As the learning unit was created by the researcher (the local teachers only
helped approving) as an extra unit, there was then some difficulty in involving it in the
regular classroom. In addition, due to a lack of experience (in teaching), the
researcher found some difficulty in communicating with the students e.g. the students
did not understand some technical terminology used. For some activities such as
concept mapping, students spent longer time than expected due to very much interest
in the activities. In creating and analyzing the questionnaire, the researcher found it
likely difficult for the students. A lot of guidelines were required.

For the assessment, there was a problem when determining the assessment
criteria (depending on the objectives of the activities) separately by the sub-unit.
Consequently, total scores of each activity (regarding each sub-unit) cannot be
comparable (i.e. are not equal). However, the problem was solved by using the

percentage as the standard score for the analysis.

3. Recommendations

From this research, there are recommendations for relevant researches concerning
developing the learning unit concerning local wisdom about forest utilization of local

communities as below:
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3.1 General recommendations

3.1.1 With respect to the second sub-unit:

1) For the vegetation survey, it is possible to change the site e.g. easy to
access.

2) For the activity about the questionnaire, it could be difficult for the
students, however encouragement and guidance from the teachers can be helpful. It is
important that the students are encouraged to discuss in group about how to create and
analyze the questionnaire.

3) The students’ self-awareness about forest conservation could be
promoted if undertaking the interview before the vegetation survey. That could help
encouraging the students in undertaking the vegetation sampling plot.

4) As the second sub-unit was assessed as the students” most favorite, it
can be improved by emphasizing more on ethnobotany. It is possible to implement the
fieldwork with the contents of the first sub-unit and name this new sub-unit as
Community and Huay Phak forest.

3.1.2 For the third sub-unit, it was the second favorite of the students
however provided the best learning outcome. To improve this unit, it might be divided
into two sub-units. The first sub-unit is about integrating the whole knowledge into
concept map. Longer time should be provided for undertaking this activity. In
addition, the local experts should be invited to be involved. Another sub-unit is about
arranging a drama, called implementing knowledge.

3.1.3 With respect to the assessment, a pre-test for the assessment should be
undertaken. The students should also be informed about the objectives of the activities
and the assessment undertaken before the class. In addition, total scores of the
assessment of each sub-unit have to be comparable (equal) i.e. the assessment criteria
should be determined following the total scores.

3.14 1t is important to estimate an appropriate period of time for
undertaking an activity regarding the learning unit. Some activity should be flexible in
terms of operation time. The activities should not be stopped when the students are
still concentrating as that can affect their learning process.

3.1.5 Media used in the learning unit should be creative and interesting for

students.
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3.1.6 When grouping students, games or some activities should be applied.
This could help students in accepting the situation and not feeling like have been
forced.

3.1.7 It is important to ensure the understanding of the students during
teaching. Some media e.g. illustrations could be helpful in explaining some
complicated process.

3.1.8 For the best learning ability, the developed learning activities should
be interesting and enjoyable for students. The activities should encourage the students’
self confidence. Outdoor classroom e.g. using (unofficial) knowledge existing in the
local community as the learning resources should be promoted. The activities should
also promote participation between the students and the teachers.

3.1.9 To achieve the requirement of the school and the local community, the
teachers and local experts should be involved in the process of creating learning unit
since the beginning. The activities of the developed learning unit will then be a part of
the regular classroom. This can also reduce time spent in the process of developing
learning unit.

3.1.10 A (academic) camping program could be an alternative activity
undertaken for intensive learning and skill developing for the students.

3.2 Recommendations for further study

3.2.1 It is highly recommended to develop learning unit for conserving other
natural resources e.g. fishery, soil and water etc. It is also important to encourage local
involvement between the teachers and local experts in developing the learning unit
since the beginning. For example, for fishery, teachers and local fishermen can work
together. For soil and water conservation, agriculture teachers can work with local
farmers.

3.2.2 It is suggested to investigate a learning style that promotes the (local)
school as a learning center about the local natural conservation. This allows the
students to learn following the Basic Education Curriculum and also improves

knowledge for the local people.
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APPENDIX C
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APPENDIX D
SATISFACTION ASSESSMENT FORM FOR TEACHERS
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APPENDIX E
SCORES OF LEARNING ASSESSMENT OF THREE SUB-UNITS

ms1e E-1 wamaiSous luniiedesh 1 1hiemn

AZUUUIAN 10 16 100 10 20 156

>» | :

¥/, «§ W °§ § \’g = © ag §

£ %8 | & = |& &| £ & &
1 8 11 77 6 13.00 115.00
2 8 11 59 6 16.50 100.50
3 8 11 56 6 7.00 88.00
4 8 11 66 6 13.00 104.00
5 8 11 77 6 17.50 119.50
6 8 11 86 6 13.00 124.00
7 8 11 90 6 16.00 131.00
8 8 11 79 6 11.50 115.50
9 8 11 71 6 13.50 109.50
10 8 11 82 6 12.00 119.00
11 8 11 56 6 14.50 95.50
12 8 11 66 6 13.00 104.00
13 8 11 52 6 14.00 91.00
14 8 11 68 6 15.00 108.00
15 8 11 61 6 12.50 98.50
16 8 11 82 6 17.00 124.00
17 8 11 51 6 12.00 88.00
18 8 11 64 6 12.50 101.50
19 8 11 89 6 14.00 128.00
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ATUHUIAN 10 16 100 10 20 156
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20 8 11 84 6 16.00 125.00
21 8 11 65 6 13.00 103.00
22 8 11 64 6 14.00 103.00
23 8 11 61 6 16.00 102.00
24 8 11 68 6 16.00 109.00
25 8 11 60 6 10.50 95.50
26 8 11 80 6 17.50 122.50
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AZUUMIAN | 10 6 10 40 16 | 24 16 30 152
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1 7 4 8 29 11 15 | 1471 | 18.50 | 107.21
2 7 4 8 25 10 | 17 | 12.00 | 13.50 |  96.50
3 7 4 8 27 12 | 19 | 1233 15.00 | 104.33
4 7 4 8 25 11 14 | 1229 | 750| 88.79
5 7 4 8 29 11 | 21 | 1471 | 2400 | 118.71
6 7 4 8 25 10 | 18 | 12.00 | 13.50 | 97.50
7 7 4 8 27 12 | 16 | 1233] 11.00| 97.33
8 7 4 8 25 11 | 20 | 1229 1200 99.29
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9 7 4 8 29 11 22 14.71 | 12.50 108.21
10 % 4 8 25 11 16 12.29 | 17.50 100.79
11 7 4 8 S 11 18 12.29 | 19.00 104.29
12 7 4 8 2% | 17 12.29 | 16.00 100.29
13 [/ 4 8 27 12 21 12.33 | 12.00 103.33
14 7 4 8 A 12 20 12.33 | 11.00 101.33
15 7 4 8 25 11 24 12.29 | 9.50 100.79
16 7 4 8 27 | 12 | 18 | 1233 | 11.00| 99.33
17 3 4 8 25 | 10 | 20 | 12.00 | 1050 | 96.50
18 7 4 8 25 10 17 12.00 | 13.50 96.50
19 7 4 8 25 11 18 12.29 | 17.00 102.29
20 7 4 8 29 11 22 14.71 | 16.00 111.71
21 7 4 8 25 10 15 12.00 | 10.00 91.00
22 7 4 8 29 11 16 14.71 | 15.50 105.21
23 7 4 8 29 11 24 14.71 | 24.00 121.71
24 7 4 8 27 12 21 12.33 | 13.00 104.33
25 7 4 8 25 10 18 12.00 | 12.50 96.50
26 7 4 8 29 11 19 14.71 | 14.50 107.21
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1 18 8 14 14.50 54.50
2 12 9 17 14.50 52.50
3 16 8 16 13.00 53.00
4 19 8 12 11.83 50.83
5 18 8 14 14.50 54.50
6 12 9 17 14.50 52.50
1 16 8 16 13.00 53.00
8 19 8 12 11.83 50.83
9 18 8 14 14.50 54.50
10 19 8 12 11.83 50.83
11 19 8 12 11.83 50.83
12 19 8 12 11.83 50.83
13 16 8 16 13.00 53.00
14 16 8 16 13.00 53.00
15 19 8 12 11.83 50.83
16 16 8 16 13.00 53.00
17 12 9 17 14.50 52.50
18 12 9 17 14.50 52.50
19 19 8 12 11.83 50.83
20 18 8 14 14.50 54.50
21 12 9 17 14.50 52.50
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24 16 8 16 13.00 53.00
25 14 9 17 14.50 52.50
26 18 8 14 14.50 54.50
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APPENDIX F
QUESTIONNAIRE FOR INTERVIEWING LOCAL PEOPLE
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APPENDIX G
COMMUNITY’S USES OF WILD PLANTS
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APPENDIX H
GENERAL INFORMATION OF PARTICIPATING TEACHERS

v

9 A ¥
VDUANUFIUVDIN T DY

3160135 UIUAY) Fouaz

(WA Al 1 16.67
N 5 83.33

91 26-35 1 1 16.67
36-45 1 2 33.33

4551 3u 'l 3 50.00

SZAUMSANEN YSynns 4 66.67
s In 2 33.33
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GENERAL INFORMATION OF PARTICIPATING STUDENTS
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9 = v A
VOHAWUITUUDIUNITYU

318NT ﬁmau(ﬂu) %}’E’Jﬂﬁg

LW B8 4 15.38
N 22 84.62

Nﬁﬂ"liﬁflu (Lﬂﬁﬂméﬂ) 1.01 -2.00 1 3.85
2.01-3.00 23 88.46

3.01 -4.00 2 7.69

ANuSIANYBINISoU i 23 88.46
Taidd 3 11.54

MIDUTUNTOITOUS 1Ny 18 69.23
laine 8 30.77
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APPENDIX J
PHOTOGRAPHS OF LEARNING ACTIVITIES
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