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Abstract

The advent of the digital globalization era has resulted in an increasing demand
for sustainable e-learning platforms to facilitate the sharing of best practices in
science/mathematics education. Science across the World (SAW) is an
international education flagship programme founded in 1990 by the Association
for Science Education (ASE). The main objective of this programme is to
provide a forum for students, aged 12 to 17 years, to exchange facts and
opinions with youths around the world through a unique series of compact
resource topics on environmental and social science issues. Since the inception
of SAW, SEAMEO RECSAM has been the programme coordinator for the Asia
Pacific region, playing a major role in promoting the teaching and learning of
science via ICT integration. Over the past two decades, RECSAM has
contributed towards human resource development; to provide training
opportunities as well as coordinating capacity-building activities. Recently, the
Centre has embarked on promoting project-based activities (PBA) and problem-
based learning (PBL) to a wider audience aimed at achieving the ‘Education for
All’ (EFA) mission. A web-based learning portal entitled ‘South East Asia
Regional Capacity-enhancement Hub’ (SEARCH) has been developed to
promote science and mathematics learning incorporating ICT, with more
exchange of ideas and sharing of best practices, encompassing international
cooperation via on-going e-research and capacity-enhancement activities. This
article reports the first of a series of the completed and on-going SAW related
activities with evidences of exemplary practices in SEARCH for youth science
and mathematics researchers. Experiences from two SAW project schools will
be elaborated. Educational implications and future direction will also be
deliberated.

Key words: Exemplary practice, science and mathematics researchers, project-
based activities (PBA)

Introduction

In the advent of globalization and the digitalized era with rapid development and changes
brought about by technology especially in the area of Information and Communication
Technology (ICT), increasing emphasis has been placed on promoting science/mathematics
teaching pedagogies that incorporate sustainable e-learning portals and innovative
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instructional technologies. The advancements of technology education via web-based
learning portals allow teachers to employ various constructivist strategies that could actively
engage learners’ interest in science/mathematics learning. Literature has revealed that
interactive e-learning initiatives have provided useful tools for effective global learning and
web-based cooperative projects involving contextual problem-solving skills as reflected in
project-based activities (PBA), problem-based learning (PBL), and participatory inquiry (PI).
All approaches combine investigation, education and purposeful action with knowledge
creation and transformation through contribution and shared learning (via blended on-
line/off-line learning mode) in contrast with the control and transmission approach.
Participants in the mentioned activities are capable of growth, change and creation (Briton,
Collett & Cooney, 2010).

Effective and sustainable uses of e-learning platforms that are supported by innovative
technological tools are important to facilitate science/mathematics education with the sharing
of best practices. SEAMEO RECSAM, a regional training institution for
science/mathematics education for the SEAMEO member countries and beyond, has also
identified technology-enhanced learning activities supported by ICT tools as one of the
important components in the centre’s training programmes. An example of such initiative is
the centre’s role as the programme coordinator in the Asia Pacific region for ‘Science across
the World’ (SAW), an international education flagship programme founded in 1990 by the
United Kingdom’s ‘Association for Science Education’ (ASE) to promote investigative
science education via ICT integration. This article reports the first of a series of some
completed and on-going e-learning activities facilitated via web-based learning portal entitled
‘South East Asia Regional Capacity-enhancement Hub’ (SEARCH) with the URL address at
http://www.recsam.edu.my/search/index.html. Evidences of exemplary practices in SEARCH
for youth science/mathematics researchers (Ng & Nyunt, 2010) focusing on curriculum
adapted from the SAW programme will be illustrated with experiences elaborated from two
SAW projects in secondary schools. Educational implications and future direction will also
be deliberated.

Programme Brief and Recent Updates

‘Science across the World’ (SAW) international flagship programme

‘Science across the World’ (SAW) is an international education flagship programme founded
in 1990 by the Association for Science Education (ASE) under the sponsorship of British
Petroleum (BP) Amoco. Since the year 2000, the SAW programme with its headquarters in
the United Kingdom, has seen much development under the management of ASE in
partnership with GlaxoSmithKline (GSK), one of the world’s leading pharmaceutical and
healthcare company. SEAMEO RECSAM is the programme coordinator for Asia Pacific
region playing a major role in promoting the teaching and learning of science education via
ICT integration. The official URL of SAW is http://www.scienceacross.org.

Obijectives of the programme

The main objective of the programme is to provide a forum for students aged 12 to 17 years
to exchange facts and opinions with young people in other countries through a unique series
of compact resource topics, written in 18 languages, on environmental and social science
issues. More specifically, this programme aims to:

e Dring a global dimension to education by raising awareness of different perspectives,
ways of life and national traditions of students in many contrasting societies;
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e raise awareness of the common and contrasting ways science and technology affect
society, industry and the environment;

e provide opportunities for teachers and students to develop their communication skills
— especially in languages other than their native tongues;

e stimulate interest and confidence in science among young people with enhanced
awareness through discussion of scientific issues that affect people’s lives around the
world; and

e provide a platform for schools in different countries to collaborate on a range of
exciting and important projects.

International participation and implementation of SAW programme

Starting as ‘Science Across Europe’ (SAE) in 1990, this flexible programme has expanded to
Asia Pacific (AP), Africa, America, Latin America and most recently to the Arabian Gulf and
the Middle East. Currently, there are about 8,628 teachers from 149 countries registered with
the programme. .The following list shows recent statistics (generated from SAW database at
09:49 GMT on 18/10/2010) of participating schools and teachers from SEAMEO member
countries:

1. Brunei Darussalam (23 schools and 47 teachers)
2. Cambodia (9 schools and 11 teachers)

3. Indonesia (115 schools and 167 teachers)

4. Laos (8 schools and 10 teachers)

5. Malaysia (268 schools and 652 teachers)

6. Myanmar (14 schools and 16 teachers)

7. Philippines (118 schools and 238 teachers)

8. Singapore (43 schools and 83 teachers)

9. Thailand (190 schools and 327 teachers)

10. Vietnam (20 schools and 22 teachers)

Students who participated in the programme are collaborating on a range of mainly secondary
school science topics. There are also curriculum topics which have adapted or incorporated
mathematics learning and primary science education.

Programme Activities and Exemplary Cases

Teaching and Learning Tasks / Activities in the Programme

Science Across Asia Pacific (SAAP), a wing under the SAW programme, allows students to
communicate with one another worldwide over a range of globally important issues. SAW
provides easy to handle and easy to obtain scientific teaching materials for project work. The
topics have been carefully selected to support the schools’ curricula in the respective
countries. This programme provides a forum generally suitable for students from the age
group of 12 to 17 years. These students exchange facts and opinions with young people in
other countries based on the level of knowledge and skills stipulated in the units. More often,
teachers in the training colleges and secondary school science are responsible in the
introduction of the project curriculum as well as the development of scientific knowledge and
skills among their students.
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SAW-based project work centres on the following three pillars:

1. Individual student’s exploration work
Each unit in the project includes an introduction to the project, with maps, data, teachers’
notes, students’ pages, and registration and exchange forms. The unit begins with an
introduction followed by collection of information, data and opinions. The students could
work on the activities suggested and the exploration work could be conducted via
project/problem-based learning approaches.

2. Compilation of the individual student’s findings into one class opinion
A suggested topic usually takes between 3 to 6 hours to complete and this may include a
homework assignment. A subsequent session is required to discuss the information
received from other schools. The results of the students’ investigations are combined for
the whole class in order to exchange with schools from other countries.

3. Exchanging class opinions, information and experiences with students and/or classes
from all over the world
The information to be exchanged is usually sent by mail or fax, although an opportunity is
also provided for linking schools by e-mail and websites. In order to enrich the exchange
of experiences, some students send extra information about their schools, their local
community and other details of general interest (SAW, 1998; Brachtl & Ng, 2003).

SEAMEO RECSAM as the SAAP project coordinator strives to encourage participation of
students and teachers in the Asia Pacific Region by liaising with officers in the SAW
headquarters at ASE, UK, as well as project partners and national coordinators through the
Ministries of Education of participating countries in the Asia Pacific Region. Reports are
also made regularly to the headquarters in UK pertaining to the various SAAP/SAW related
events coordinated and conducted by SEAMEO RECSAM. A summary report on the status
of participation from each country compiled from evaluation reports, verbal feedback or
through email communication will also be prepared.

Over the past two decades, SEAMEO RECSAM has contributed towards human resource
development; acting as a convener providing training opportunities with relevant and
sophisticated resources as well as coordinating capacity-building activities and innovative
workshops. SAW has published a series of compact resource topics or units on science, social
science and environmental issues in up to 18 languages. The project developed an associated
database in participating schools. Some of the printed and non-printed or web-based learning
materials are listed below:

a. SAAP Book 1: “Drinking water” (Unit 1), “What do you eat?” (Unit 2), and “Using
energy at home” (Unit 3).

b. SAAP Book 2: “The impact of global warming” (Unit 4), “Renewable energy across
Asia Pacific” (Unit 5), “Tropical forests” (Unit 6) and “Domestic waste” (Unit 7).

c. SAAP Book 3: “Plants in our lives” (Unit 8), “Diseases: cause, cure and care” (Unit
9), “Acid rain over Asia Pacific” (Unit 10), “Disappearing wetlands” (Unit 11).

d. Global Units: “Chemistry in our lives”, “Alternative energy” and “Biodiversity”.

Teachers can register on-line at the SAW official website that is
http://www.scienceacross.org/. They can also confirm registration or forward any
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clarification by writing to the headquarters in the UK through mail / fax or email to the SAW
director or programme manager (science@ASE.org.uk).

Impact on Students’ Learning Outcomes

As stated earlier, the SAW programme was developed to bring a global dimension into
science education by raising young people’s awareness of different perspectives, ways of life,
national traditions, attitudes and values in many contrasting societies in the global settings
(SAW, 1998). However, the implementation of the project curriculum has reflected that
learners’ prior knowledge should be considered during the learning process. How students
construct their understanding based on their learning contexts is also an important aspect to
note. For example, the Science Across America (SAA) programme developed jointly by John
Carroll University and BP, helps to show the relevance and universality of science in
everyday life using the constructivist approach of learning as illustrated below:

Consider the ‘Drinking Water Unit’.... whereby water is not only a universal concern,
but also a theme that interrelates all of the sciences. When faced with questions, such
as “Where to get drinking water?”” and “How pure... and safe is our water?”, students
draw on their knowledge of chemistry, biology, and physics to develop practical,
useful answers. In their study of water, students discover information about colour,
odour, pH, mineral content, bacteria count, filtration systems and chemical
purification methods... they learn by doing...generate hypotheses and apply science
concepts, strategies and techniques to real-life problems.

(SAA, 1997)

In other words, the approach for science teaching is not only social constructivist in nature
but students’ values and attitudes in various learning contexts have also to be taken into
consideration, with emphasis on their ability to investigate the interactions among science,
technology, environment, and society (STES).

Another distinct feature in the SAW programme is that science could also be taught across
disciplines. A cross-disciplinary or interdisciplinary approach involves cases where
professional scientists, working mainly in one major discipline, often have to apply or refer to
science ideas located in other science discipline. For example, a geologist’s study of soil
(Earth science) may involve studying chemicals within the soil (Chemistry) and living
organisms in soil (Biology), along with gravity’s effect on water moving through the soil
(Physics) (Gega, 1994). Interdisciplinary approach could also be applied incorporating the
teaching of various science disciplines (Biology, Physics, Chemistry) with other interrelated
disciplines like mathematics, technology or environment, as illustrated in the following
statements by the stakeholders :

“We started by analyzing water samples from our local rivers and canals. Then
having visited the local waterworks, surveying peoples’ attitudes t0 water quality
seemed a natural extension. The topic ‘Drinking Water’ enabled students to cover a
large proportion of numeracy core skills whilst maintaining a scientific basis to their
work — but this is maths with a human face.”

(Teacher from U.K.. 2000)

“Science Across the World is a tremendous example of making science come alive for
kids. The new road safety curriculum demonstrates uses of maths, science and
technology in the real transportation world.”
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(Secretary, U.S. Department of Transportation in SAW, 2000)

“...Not only did the project provide a global awareness of issues, it promoted a link
to various communities (hydro, gas, utilities, water companies). Students were
motivated to learn...”

(Teacher from Trinity College School, Port Hope, Ontario, Canada in SAA, 1997)

Transformation of Classroom and School Practices by Teachers or School Leaders

Since the SAW project was introduced to Japan in the late 1990’s, efforts were initiated to
promote it among high school teachers. Practical researches were conducted to meet the
needs of the Japanese curriculum. For example, an “Environmental Education Research
Committee” was formed in 1994 in the Japan Society of Physics and Chemistry Education
(JSPC) as there was a need to study the educational issue of how to teach environmental
problems (Tanaka, 1997), to evaluate if SAAP/SAW fits the Japanese educational system and
to explore the more useful usages (e.g. research by Niida, et al., 1997). The following is one
of the positive feedbacks reported:

“...Science/technology education, energy/environment education, and education for
globalization are the three major issues in the Japanese educational circles. Teachers
have been aspiring to look for good teaching materials and programmes. Many
teachers agree that the SAAP meets all these needs that have been discussed so much
so often.”

(Tamura and Tanaka, 1995, p.4)

In Malaysia, a study was conducted by the regular course participants of SEAMEO
RECSAM’s AS-1018 course (9/2 to 19/3/2004) using the Action Research paradigm to
explore how project-based activities (PBA) via ICT integration would foster students’
positive attitudes towards science using SAW web-based learning curriculum on the topic
“Renewable Energy". The first author was involved as the SAW regional coordinator and
course supervisor to facilitate this research study that was conducted among all-male
secondary school students, taught by the second author, in a boarding school. The general
concerns among the researchers and the subject teachers on “the students’ inert attitudes
towards science which were especially manifested since the introduction of science learning
in English” had been identified as the research problem that was addressed. The research was
conducted on a sample of 28 students (13 to 14 year-olds) and the instruments used were the
questionnaire, interviews and classroom observations. The study was considered successfully
undertaken with practical significance for the researchers and stakeholders based on the
findings from the qualitative analyses. When comparing the pre- and post-intervention survey
results, there was evidence that indicated a slight improvement of the students’ positive
attitudes towards science learning when PBA was incorporated with ICT using the SAW e-
learning platform. The subject teacher as well as the school administrators had shown
enthusiasm and concern over the findings. They shared the same views with the researchers
that there was information for them to reflect on and plan for the improvement of teaching
and learning via more action research cycles in the future, in order to make their students
show improvement especially in the areas of science learning (Bernadas, et al., 2004).

The success of this study spearheaded more subsequent PBAs via ICT integration where
classroom practices were documented and research evidences were reported by Ng, Tan and
Toh (2007), Ng, Devadason and Toh (2009) as well as Toh, Devadason and Ng (2009), to
name a few [Refer also Appendix A for the exchange form on ‘Drinking water’ submitted by
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the students of the second author]. Ng and Fong (2004) explored the impact of the SAW
programme from the perspectives of the social constructivist and socio-cultural
theoretical/conceptual frameworks which had focused on interdisciplinary and cross-
curricular approaches to science learning. Adaptation of the SAW curriculum unit into PBA
via values-based mathematics learning activities entitled ‘Global Maths Projects’ were also
elaborated by Ng, Teoh and Tan (2007) with research evidences reported by Tan, Ng, Ch’ng
and Teoh (2007).

In fact, there are many other researches which had been conducted and where feedbacks were
collected in relation to the development, trial, and implementation processes since the
inception of the SAW programme. Experiences in trial exchanges showed that making links
with students in other Asia Pacific countries has been highly motivating. The following
quotations are taken from some schools which had taken part in the project:

“Yes, it’s good fun carrying out experiments on this project. Learning from other
countries’ experience gives us greater understanding.”

“I have discovered the variation in the amount of energy used per household and its
cost and gained a better understanding of the life style in other countries.”

“I enjoyed building a water purifier and exchanging information with other
countries.”

(SAAP, 1997)

Basically, most teachers concur with the curriculum introduced in the SAW programme;
especially those related to the aspects of Scientific and Technological Literacy (STL),
scientific information and the various pedagogical aspects, e.g. active learning, student-
centred learning, problem solving, use of ICT, and so forth that the programme could bring
about as reflected by the following feedback from project teachers :

“...1 believe in including as many aspects of science literacy as | can into my biology
curriculum. SAA gave my students and me an opportunity to ‘see’ how the topics we
study are important to people all over the globe. The reality of connecting with other
students and other teachers gave my lessons an added dimension — that of
universality... I think the most important ‘thing to try’ is to include one of the units
into my existing lessons, e.g. the lesson on food, nutrition and water quality...”
(Teacher from Wickliffe High School, Ohio, USA, 2000)

“In the context of this exchange of scientific information, my students get all sorts of
.. information about kids their own age who are studying these same science units in
different parts of the world... We had created a ‘Science Across’ bulletin board with
some materials received..., e.g. map of the world tracking global weather,

seismological and other climatological activity across the globe.”
(Teacher at St. John Nepomucene Catholic School in Cleveland)

“...It was a wonderful opportunity for students to engage in active learning. The
project... provided a venue for student-centred networking...The project allowed a

link to what the students were studying at school to their ‘real life’ experiences...”
(Teacher from Trinity College School, Port Hope, Ontario, Canada, 2000)
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“l loved the concept of having students research a topic and exchange data with
students from around the world.... we need to have our students thinking globally, the
Science Across America/World allows students to be acting globally with hands-on
research ... The students have gained a more relevant perspective of their own
community while also learning how other students across the world are dealing with
the same topics. We have both gained a wider knowledge of the subject and greater
understanding of the world in which we live... I have captured the interests of my
students with the added feature of exchanging with other schools/students....”

(Teacher from Myrtle Beach High School, Myrtle Beach, South Carolina, USA, 2000)

“...We try to get students to guide their own learning...with incredible ideas about
collecting information, additional information to include with the exchange form, and
how to solve any problems that arise. For example, we were...having problems
receiving exchange forms. The students decided that if they put their information on a
web site, some (not all) classrooms would be able to get theirs easily and get a feel as
to what their school and culture was about. They are hoping that others will put their
information on their school web page to make some exchanges easier and provide
more information.”

(Teacher from Trinity College School, Port Hope, Ontario, Canada in SAA, 1997)

Even government officials also found the programme successful in various aspects:

“We consider that Science Across the World comes to fill up the gap of pedagogical
needs we have in our educational system. The innovative methodology especially the
possibility of sharing our culture with the rest of the world via Internet, are aspects
that make Science Across the World an excellent tool.”

(Education Secretariat, Columbia, 2000)

“Science Across the World in Zimbabwe brings new motivation into the learning of
Science. It promotes an inquisitive and enquiring mind generally lacking through
traditional teaching strategies. It also utilises locally based resources thereby making
it practical and relevant to pupils.”

(Minister of Education, Sport and Culture in SAW, 2000)

More importantly, students had benefited a lot from the programme, as reflected by their
feedback:

“It’s good fun and learning from experience gives us a better understanding.”
(Student from Bandung, Indonesia in SAW, 1998)

“We didn’t know what kind of energy is mostly used in other European countries, and
we learned a lot and enjoyed communicating with other students.”
(Student from Slovenia in SAW, 2000)

“The idea of Science Across the World was awesome!!!! | learned a lot of stuff from it

about Canadians, and eating disorders. | compared this information with eating

habits in my home country of Belarus. | think the project is really, really cool.”
(Student from Trinity College School, Port Hope, Canada, 2000).
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“I really liked doing the ‘What do you eat’ unit because it taught me a lot about my
health and the food | eat every day. It also taught me about some of the health
problems that you can get from not eating the right foods.”

(Student from Trinity College School, Port Hope, Canada, 2000)

“I've gotten to talk to a lot of people in schools from France, Normandy, Germany,
Hawaii and other countries. | have felt a real sense of teamwork and friendship with
these people although I've never met any of them — until the other day when one of the
teachers | had been e-mailing was on an exchange to our school. It was really strange
to meet her face-to-face but it was also quite exciting. Through Science Across I’'ve
learned more about science. The program is even more fun than 1 first thought.”
(Student from Oak Farm Community School, Hants, England in SAA, 1997)

Implications and Lessons Learnt

It has been generally acknowledged that global issues, especially those concerning health and
environment, could only be resolved by international agreement. The current concerns that
affect the sustainability and healthy living of global citizens which had raised much attention
for deliberation include issues like health and diseases, environmental debates and climate
change, conservation of water and natural resources, just to name a few. Yet different
societies have their own perspectives and priorities on matters such as water quality or energy
use, and it is by understanding these differences that practical and acceptable solutions would
be found.

The impact of SAW programmes on students’ learning outcomes with the evidence of
transformation in classroom and school practices have great implications on exemplary
science/mathematics teaching and learning in the region. As an example with lessons learnt
from the SAW curriculum, the unit on ‘Diseases: Cause, Cure and Care’ is designed to fit in
the Biology curriculum and links closely with the study of health and science. The unit
contains background information on the topic to be covered, teachers’ notes, student pages,
maps, data, registration and information exchange forms as illustrated by Ng and Fong
(2004). The aims of this unit are:

e To increase students’ awareness of the importance of lifestyles and good health

e To compare aspects of health care and health awareness in different countries

e To increase students’ awareness of common diseases including infection and diseases
caused by unhealthy lifestyles.

A recent initiative by a group of girls in an urban secondary school, facilitated by the third
author who was their project teacher, completed the SAW curriculum topic on ‘Climate
Change’ and got into the limelight for this region with their international on-line exchange.
[Refer Appendix B for an example of exchange form on ‘Climate Change’ for their
participation in this unit]. The participation of the mentioned female students was
spearheaded by the third author who had attended a SAW training workshop which was
organized by the first author during a pre-Conference on Science and Mathematics Education
(CoSMEQd) in 2007. The third author then introduced the SAW programme to the first group
of students in her school in 2008. In the year 2009, the third author attended another SAW
workshop which was organized by the second author. During the workshop, additional input
on Action Research was given by the first author, with support of an ASE consultant from
UK. Subsequently, under the guidance of the third author, two project teams were formed to
explore issues on ‘Climate Change’ (Boey, 2010a). A sharing of best practices in SAW in
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relation to ‘Blue Ocean’ strategy at a recent national master teachers’ conference received
overwhelming response from the participants (Boey, 2010b). The following objectives had
been identified for the SAW project in this unit:

e To increase knowledge and awareness on the possible impacts of climate change in
their locality, region or country;

e To develop research skills in exploring the actions taken where they live to deal with
the effects of climate change;

e To enhance students’ scientific skills in discussing the ways that people as individuals
or as part of society are responding to the issues.

The active participation and high quality findings reported by the girls in the exchange
form(s) received due recognition when the school emerged as the highest ranked project
school in Malaysia  and the Asia Pacific region since April 2010 (for the third quarter of the
year 2010) and excelled among the top participating schools in the world. The records of their
on-line exchange activities can be viewed at the SAW portal and the ‘Magnificent
Advancement of Young Scientists’ (MAAYS) e-research portal with URL:
http://forum.maays.net/viewtopic.php?f=29&t=238.

Conclusion and Future Direction

Increasing emphasis on the science curriculum to promote the teaching of scientific
knowledge and how science works through the development of key skills in the 21 century
have been advocated by many countries. Apart from scientific, higher order thinking and
social skills such as communication, critical/creative thinking, enquiry/research, reasoning
and collaborative skills as elaborated in this article, the SAW programme also provides an
excellent platform where students can develop knowledge and skills in ICT-based learning.
In recent years, ICT has been identified as one of the effective tools to extend the knowledge
of learners through extensive research and interactive activities over the Internet.
Nonetheless, students should also be allowed to gain confidence in trying out new ideas in a
variety of contexts using diverse strategies integrating ICT. Thus in this technologically
advanced era, a supportive learning environment with pedagogically enriched teaching
strategies integrating ICT is the most appealing contribution for educators who wish to
incorporate the e-learning portals (SAW programme, for instance) in science and
mathematics education.

This paper outlines the major activities of the SAW programme with evidences from both
international and local exemplary practices in SEARCH for young science/mathematics
researchers focusing on curriculum adapted from the SAW programme that was facilitated
via an on-line learning hub. Two exchange forms completed by the secondary male and
female students who had participated in PBAs via the SAW e-learning portal in two local
schools (between the periods of 2005 to 2010) have also been illustrated. The interactive
features with excellent support provided in the SAW database allowed the students to work at
their own pace to complete the exchange form within the scheduled timeframe. Project
teachers had acted as facilitators and provided guidance to promote the students’ thinking
skills and enabled them to conduct independent studies. Hence, this article reveals the
feasibility of a blended mode of learning towards building networks for knowledge-exchange
and peer learning in science and mathematics education in the region and beyond (Azian,
Devadason, Ng & Wahyudi, 2010). More research evidence will be reported in the
subsequent series to illustrate how science inquiry-based activities, scientific and higher order
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thinking skills could be enhanced via e-learning activities supported by highly interactive
digital learning environments.
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Appendix A
Example of Exchange Form for SAW Unit “Drinking Water”

Science Acmss. the Works

Drinking Water

20/9/2005

S5-1100 participants

RECSAM school Malsysis

Jslan.Suttsn Azlsn Shan, 11700, Beosoa, Mslsyss.

Prons numbsrs. Teiepnons: 6046533266

{inc. disliing code) Fax 6045572541

E-mail sddrass. racschmas@ahoo com

School website sddress hitp /v recsam. adu my

We undarstand that your ois: usying Driniar wouid liks 1o axchanga infarmasion about

sources and snsiyss in 1

ste: stion 1o your hesith. We andoss the opinions of our cless with this.
=xchangsform.

Wz lsakfervand tonasning romyaur class. Pleasa raoly.

rmon
T W= L= Tan

Schoo B —

Agdress Js)an A iac. 19460 Bansna.

Phansnumbers Teizprons: 504-2295730

ne. aisting coss) e 5022231503

=meisddre

School website sddress

Water Resources

1. a) The main water resourcesin our country orregionare:

dam. reservairs, rivers [ideally with clsss 1 of water quaity index (WQ) or atleast clsss 3
which must be trested before being used as drinking water
However, even with cisss 1 WQI, people should ensure that the
drinking water is collected from the centre part of the fast moving
river &5 most of the tims, the water coliscted by the side of the river
may be contsminated with urings from anima

'e.min. ushvater/standsrdsindex. htm!

Note - We have conducted & study to “monitor the river waster qugiity” with & group of
Apgh teschers from RECSAM and & Senior Programme Coordinator from Socio-
Economic and Environments! Resesrch Instiute (SERI) who ited our
school on 139/2005. We have learnt how to monitor the gusi ster using

i

Water Analysis

8 0] ThepH of oue drnkcing wilerat sciy

o
e 8 TANOR TRRAORIS
. 8! R

o ol our drimking water at

The oM of our drieving water 8t B """'“J" $;

b/ The coscertratons of inpures are

ipad ians, B ; <005 mal or<B0znperitre
ors, N0y <1

GeshGes: petwtte QIR0 (mogeriive

o mol o <10

oo ldrs

Re falowing tdie 15 M in S
regueding e “Racommer

mIB0N Ottaned om C

Hes™

Criacs sod fpasnty of oondvng

Empinaerng Servces Dhson Uingyy of Hiasth Madys
Column T Column 1T Column
No Parameters [Accepiable value | Frequency to be monitored ||
Mol (Uness Surface [ Ground Indirect Source of
otherwise stated) Impounding | Reference
roup [
1| Total Galifarm M M WHO1
2 Turbidity M M WHO2
3 | Colour M M WHO1
4 | pH M M MAL
Sroup 11
7 | Mitrate ions 10 M i e MAL
roup T
6 |Lead M i i MAL
| Group T
QraanoGhlorine Pesticides
1| SldnnRiddan MaL
2 DoT MaL
3 | Heptachlor & MAL
Heptachlor Egpxide
4 | Methesxehlar Yi4 s Y4 MAL
Mon-Qr, ring Pesticides
5 - poaote o g MAL
& | Lindans id MaL
7 | Chiordane i MAL
Herbicides
§ [24D (Righlare: WH s Yis MAL
Xy Acid)
- I

b) Wherewe live, weusethesewaterresources.  dam, reservoirs, wells, rivers

a)Wherewe live, itrains atthesetimes of year

X inAprilan, Wi I h,
n b i rl n i ruary) n:

vear, our total rainfall
Omm (250cm or

rihe average rate of annual rainfall is quite high, i.e. abowt.
Jinches)

Malaysia enjoys the tropical climate with plenty of sunshine and rainfall throughout the
year. Temperatures typically range from 70 to GO0°F (22 to 33°C) and coaler in the
highlands. Much of the rainfall is concentrated inthe |ate afternoons and humidity is high
throughout the year.

a} In our region, the situation abautwater shortage is:

Where we live, there is no water shortage at the moment. However, during the dry
months (Jan-Mar), water inthe damsis usually greatly reduced. It is predicted that in
year 2 is expected to have insufficient water [Refgrencs., Research by
Socio-Economic Research Institution (SERI)

b} This is how often ourwateris rationed orlimitect:

Wery rarely water is rationed. During repair of roads, pipes, etc., notices will narmally be
sentto houses for the temparary cut of water supply.

Examples of the ways inwhich people re-use water are:

* Userainwaterto washcar

+ Recycle water from washing to water plants, flush toilets, clean five-foot
waylcorridors/drains, stc

+  Recyclewaterfrom washingrice, fish ormeatto water plants (which is believed to
act as fertilizer including uring)

5. a)Ourdrinkingwater comes from:

@ Atap connectedto the mains watersupply 2 & river
& Baftles of minsralatariiom shas: 24 ak
QAspring QA rain water tank

D awell Q Gipgrs; rainfal. our schooland house
b) Theplaceswhere livestock drink are:  In town, domestic pets/poultry drink tap water.

In the countryside, the farm animals or household poultry drink water from the wells.
rivers and tap water as well. Peaplelivingin the jungles may drink water from various
sources, but th ey should be aware ofthe health and safety aspects ofthe drinking water
For sxample, the water collscted from ‘monkey-up’ (Mepenihes) consists of digestive
juices which may be harmful for health, 5o should not be considered as the priority for
drinking

& Theestimatedamourt of waterusedina homeis. litres a day
(25,0801 days for June
abgut between itres a day

abaut15

7. a)We estimate that a single student drinks litres a day oftap water (includingin
coffee, tea and other drinks made with tap water.

b) We estimate that a single student drinks litres a day of bottled water.

abgut litre

(1 bottle is about 500 ml)

WK, Indicates parameters to be monitored at |east once a week/ month/ year.
/4; Indicates parameters to be monitored at least once in 3 months
WHOL; Refers to WHO International Standards for Drinking Water 1983
WHO2: Refers to WHO Guidelines for Drinking Water Quality Vol.1 &2

1AL, Refers to value acapted for Malaysian conditions

Notes:

Collection ofsamples of bot raw and treated waterfor examination for toxic substances should
be carried outmorefrequently ifvalues above the acceptablevalues are known 10 be present in
the source of supply, of where such potential pallution exists.

S Thehardnessofthewateriss Elow (sbout 33mgh)
Q
Qhigh
Hardness” (Fgligtarn) is the amourt of dissolved calcum and magnesium inwater.

The number of calfpm bacteria s_Dor lessthan 1 per

By rightit should be 0 per 100 mlto be safe for drinking. Butraw waterwhich s not safe
to drink willnomally have golfgrm bacteria. The testforgglfom bacteria will take about
241048 hours, or 3to 5 days, and was normally conducted in the Chemistry/Health
Department nextto the General Hospital. The following are the pictures illusirating that
water contaminated with gglfrm bacteria wil turnthe colour of indicator from purple to
cloudygreenishipurplish things with gas floating on top of the solution (tragitional
technique) OR Showingthe reddish or pUplish patches inthe sampling culture which was
putinside and ovenwith 37°C (to reactivate the bacteria) before the testing for about a

ay (nev

ml in ourlocalwater supdly.

11. Impurities that exceedthe EU guide level for drinking waterare:

18, Our atschod ntains no substance exceeding
the Ministry of Health (MOH) standards which are in accordance to World Health
Organization (WHO). It was provedto be safe to drink after water testing was done in
Water Treatment Plant. Botanical Garden. Penang.

In our countrythe drinking water guide levels are

Qg sameastheEU
B the same as the WHOBrMinistry of Health(MOH)

They differfrom the EU or WHO inthese ways:
Parameter Standards Recommended by PEAPP (Penang Water Treatment Plant)
Guidelines (Group 4 and 5 reports)
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TRan R Unniing waier coleciea rom |
s»m-.-a%;;,u
DSty « PO J8ENTU LA
NTU(T
Distioton .
Chiowe  -1F0 TUER (Grow0 &

Resicues -Distrogton

[al S5-IV
AUn Less nan Ud
Fon Lessan U3

U4-logen

2

Koy NTUligshaiomeye Tubdty
oom papa silen
PTCO. Plasnum Cobat

Aparlfrum collecting data as presented above duringour visit to\Water Treatment Plant (WTP or
lan. Air

r Pulay Pinang. PBAPP) (27/7/08), we have also obtained other
|nformat|on as below :

*The Vision of PBA (Group & report) ; Meeting all your water supply needs
*The Missign,. PBAPP will be the leading organization in water expectations

*Histary of PRA ltwas built on 1892 with 232 feet, depth32, tall 300m reconstructedin 1950 by
o Mac Ritchie, AM.I.C.E

*There are two sedimentationtanks, total area of sedimentationtanks (excluding inlet and outlet
channel} 330m*.

*There arethree filter beds, with area ofeachfiterbgd, 31ms and total area of sedimentation
filter beds $3m*.

* Elogulation channet— Chemical Dosing —a Sedimentation tank — Filter bed
(&.3. Chlarine) —* Reservoir

*The design (maximum) plant capacity is 18,200 m*/day or 18.2 million litres of water a day and
therate offiltrationis 125 1/m*/min. The number of reservairs/ capacity/ levelis 1no /22,000 m*
TWL:70.87m, FL: 8172 m

*The raw water sourceis Sungal Air T ggun whichflows downhill from Penang Hill. The delivery
pressureis 70.87 m. The river®delivers’ water from the verdant and refreshing Waterfall and

Highlands Catchment Areas.

*In Chemical Dosing Room (Group & report)

s.Jhefollowingprecautions must betaken: \Wear ear protection safety helmets, mask, glove,
boots

- Ensurethat Poly, Lime, Chlorine and Alum are below 1.0 gom

Exchangefarm

137

- Kill most, if not all, migro-oraganisms present inthe water. Tapwatermay be used for drinking
but it is always safe to boil tap water.

() Distlfion.:

- V¥hen amixture of water andimpurities is heateduntil it bails, only the water changes into
steam while the impurities are left behind. The steam is then cooled and condensed to
produce pure water.

(€} Chlorination and Qzpng.:

- Chlorineis & gas which can kil migre-nraanisms, Chioring inwater willnot cause harm if the
correct amount of chloring is used.

- Qzongis anothergasthat cankill migrg-araanisms in water. [tis now used in swimming
pools to replace chloring, as it does not have a strong smell or a bleaching effect like
chlorine.

Wehave alsostudiedthelabels ofthe mineral water bottles sold in the market. The following table
presents the mineral content of the most widely used mineral water,

13026

‘We have also made some prior reading before gur visit as discussed below.

*The following is our understanding of the sources of natural water and reasons for water
purification (Group 2 repart);

(a) Sources of natural water

The sources of natural water are waterfall, river, ice andsnow, lake well, pond, rain, oasis
sed, spring

There is more water than any other liquid on the earth surface. About 75% of the earth
surface is covered by water, mainly by oceans. But only about 3% of the earth's water is
fresh water and can be drunk. Some paris ofthe earth are covered by ice and snow. These
includehigh mountains andthe areas nearthe poles. Wateris alsofoundinthe atmosphere
as water vapaur. Tropical rain forests have a damp atmosphere.

(b) Reasons for water purification

Thewater from the environment such as from the lake, the fiver, and the sea is usually
unsuitable for drinking. It has many contents such as:

- flnating debris - suspended sediments
- dissolved substance (some may be harmiul)
iGra- ni - excess salt (sea water)

‘Water has to be purified before it can be used as drinking water. Among the reasons for
purifying water are.;

*  to make the water clear, tasteless and odourless

+  toremove floating debris (e.g. leaves and dirt)

*  toremove suspended sediments (e.g. mud, algae)

* to kill micro-organisms (bacteria)

* to remove harmful dissolved substances (e.q. lead and mercury compound)
.

10 add important minerals which are required for good health (e.g. sodium silice
fluoride)

*The followingis our understanding ofthe definition andthe summary for the, methods of water
purification (Group 5 report) :

g Process in which unwanted substancesin water are removed is called water purification

s hfIELE are various types of water purification such as sedimentation, filtration, boiling
chlorination and distillation.

(8) asdimenialian.:

2.4 mixture of water and heavyinsolublesolidswill separate after awhile. The solids will seftle
or sink to the bottom as sediments due to gravity.

(6} Elltrafion.:

- Makes use of a filter where liquids such as water and s olutions passthrough while insoluble
solids are separated. The liquid that passes through the filter is called the filtrate

() Balling.;

Srnong

Exchang e farm

132 8

Waterand Health
13. Qurmain water supplyis: safeto drink
0 o safe to drink

We knowthis because:

‘Wehavevisited outlocal Water Treatment Plant (WTP) and the officer had tested the
drinking water we brought and performedthe water analysis. We were alsotoldthat WTP
had conducted regular monitoring of the quality of water (as required by the
ChemistryHealth Depariment attached to the local General Hospital ) to ensure that our

water supplyis safeto drink. We drink tap water everyday andweare in good health so
far.

14. Beforewe drinkwater from ourmainwater supply we:

Qgdpnottreatit Efilterit(sometimes)
Qleqygitto stand [ boil it
Qireatitchemicaly itcomes treated

D giher,; Sometimes we leavethetap toflow fora while as the water
|apked cloudy orditywhen it started to flowfrom thetap.
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= 3 5. Thestatementwhich best describes what people in our community know about the
Types of Talians (mall) Anfons {mglL] Hufrifion 1 o P o 4
mineral | pH [T | Fe |Mg 5] | T co‘ ) | F ‘ HCO ‘ H_I0| 0| Facts quality of their drink wateris:
water z 2 2
; . HEVErSE OEMOsE - TG IATa aven . & They donot question the quality of their drinking water.
T TI 2] - J3E[TE] - B [ -]~ [ iz < TOETE . - . :
T ~ [ % dally valle | Fercer Dal TR 0% [ TF | 0% | 0% | 0% |sEwe 3 They are aware that drinking water contains impurities, but have noideawhat they
Values arebased ana 2,0 silica size 240ml are.
calorie diet)
5 -~ | 0% | 0% | 0% | 0% | 0% | 0% | 0% daily v&IUE (Percent Daly Values QThey are aware that drinking water containsimpurities and can name at least one of
are based on a 2,000 calorie diet) them.
T TATEE| - T - I -7 =] 13 - T
3 They are awarethat drinkingwater contains dissolved substances and can name
TETZ] - EITE -5 - 171 - el = E several ofthem andtheirpossibie effects onhealth.
=up TRuTEd * Ozone+[Jia Noinfo given a) People are particularty womied about these dissolved substances ormicro-organisms
Violet in drinking water:
Typesor Total di5S0VE (= Bmgi) TUIToN facts [Serving Size 500 ml] Most ; . " ; ; ,

d : \Most peoplethink that the tap water has bacteria or migrogrganisms and dissolved
rlng:rral Al Tota\_ ﬂ?j"! Chlpe :_EJE C“o Euh ‘Cua %,53‘:’ ;;?ta\ ;;M I;%t;‘ ;EE: substances. However, they are nottooworried about any dissolved substances as they
b e i : e think ourdrinking water is safeto drink. As long as they filter and boil the water before

Dl [preesq (CF) form Jigs, (Ma) Lo " ;
e 0g 0g 0g consumption, it is considered safe to drink
W %D T o TR 5 T & 0 0% s s o b) gammanly found examples ofwater-borne diseases which affect peoplein our courtry
72 lsent |sent (Percent Daily Valuesare based ona 2,0 are:
calarie diet)
encephalitis, malaria, cholera, diarrhoea, yellow fever, malaria, JE&Nipah virus, river
Note; TDS=Total Dissoived Sold (Jumishogossvang tersryd,  ND =Not Detected blindness (gnchacerciasis), vomiting sehistosomiasis (or bilharzias), hepattis, dysentery,

stones in the kidney, etc.
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Appendix B
Example of Exchange Form for SAW Unit “Climate Change”

Climate Change in Penang, Malaysia

First of all, let us introduce oursehves are from the Si Mutiara Secondary
School which is located in Penang, Malaysia. Well, thanks a lot for your willingness to
exchange the information about the dimate change of your state with us. We really
appreciate it.

Penang is a state in Malaysia, located on the norhwest coast of Peninsular
IMalaysiain the Straits of Malacca. Penangis a pleasant mix of warm, sunny days and
occasional coaling rain storms. Moy, | W
gengrally, It enjoys a topical climate, with rains fom the annual southwest (May to
September) and northeast (Movember to March) monsaons. The average rainfal is
2670 mm throughout the year The humidity is usually high with temperatures
averaging between 23°C to 32°C. As such, there grg o, (espanizable hat ar.cols Houses next to Finang River

However, the temperature in Penang has risen compared o & decades back. This
is due to the actvities in the name of development in Penang. We can see tat
climate change in Penang has an adverse impact on human health and sunvival
including weather-related mortality, infecious diseases and air-quality respiratory
Hiseases, Besides that, more fioods have also hit Penang. Although Penang does nat
experience serows natural disasters such as huricanes, floods in jfself had brought
much hardship to the residents. As the temperature in Penang ascends, the air
pressure will descend and this causes the wind from a location which has high air
pressure to blow e douds to Penang. Thus, more rains will occur and floods occur
when water overflows from the Pinang River whichis made worse by rubbish.

P. Ramlee Road Area(adjacent to Pinang River)

The water barely entering the ground floor apartment unit

The logo of WWF

In order to cut down the emizsions of the graznnouss gases that cause glods

wsrming, many steps have been taken oy WWF 1o make our localty frae from

poliution and contaminstion. One of it was the Esrth Hour campsign. Pensng joinad
the rest of the worid to fiick the switch for Earth Hour on 28th March 2003 from

8.30pmto 3.30pm.

Han. Chizng. Road
IR

The ImpIoYEMETL N e ESAnam 204

EARTH HOUR

Turn off your lights for one bour
8.30pm Saturday 28th March 2009

Help us reach the Malaysian target of § million sign-ups

Earth Hour

Part of Penang tumad dsrk to help Mother Nsture. On 28th of March 2008,
Pansnaites were urged to participate in "Esrth Hour,” o rsise 8 2gsrding
climate change and gloosl warming. Esrh Hour = N2 nardvis mevemant 1o, make 8
ghenas.sasingt alabal waming py.8.5mpe. axtian. of snishing.ff dhe Jahis.faren
gy, And this yesr, Penang wes 8 part of tst globsl drive. The yesr 2003 marked
28th Msrch ss 'the night thst will go down in history, the one night, when lights of

milions of homes snd businesses were switchad off in over T4 countrizs snd
territories, from 8.30pm til 9.30pm ss s csll for sction fo be tsken sgeinst globs

s . warming.
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Penang Times Square

Starbucks Coffee Shop in New World Park

New World Park

1)

and supermarkets and mini-markets, plastic manufacturers and MGOs, the ban on
using plastic bags on every Monday marks the serous commitment towards reducing
the use of plastic bags. As the first state in Malaysia to adopt such a measure,
Penang state govemment hopes that this enwvironmentalty-friendly approach wil
assikt Penang achieveits goal ofbecominga green state.

Plastics bags are cheap and useful, when they are given away free, the
excessive use and injudicious dumping of plastic bags has tumed an otherwise useful
product into something that is polluting our environment. In order to encourage the
consumers to bring their own bags and reduce their dependency on the plastic bags,
consumers will be charged at 20 cents per bag on the "Mo Plastic Bag Day™ at the
check-out counters in shopping complexes. Proceeds collected will be donated fo the
Hardcore Poverly Programme of the state. Collection boxes were prepared at the
check-out counters for this good purpose. This is indeed a big step for all Penangites,
to celebrate United Mations World Environment Day 2

Penang generates about 1,500 - 1,600 tons of solid waste per day, which means
that Penangite generates about 1 kg of solid waste per person per day. In year 2
the local council, MPPP and MPSP spent RME7.6 million in solid waste management.
This figure accounts for 30% ofthe total income generated by the local government.

Qur own survey of § major groups of super/ hypermarkets in Penang also shows
that as much as 252 million pieces of plasfics bags or 2.5 million pieces monthly
have been distributed in 2008 alone. This does not take info account the other
millions of plastic bags used by other retailers, hawkers and other businesses. Where
doallthese plasticbags end up?

According fo a survey conducted by D.Playaround Events for the state
government, in Penang Island, 74.88% out of 1500 interviewees think that plastic
bags create huge environmental problem, and 53% of them think that the govemment
should ban the use of plastic bags. This survey will be extended to Seberang Peral
so0n.

We hope that by reducing the excessive use of plastic bags and through the
promotion of the 3Rs (Reduce, Reuse, and Recycling), we can eventually cut down
the expenditure spent onthe solidwaste management.

In order to overcome te problem of air pollution which aids ciimate change,
Rapid Penang, a govemment-owned company was set up fo operate bus semvices fo
improve the transportation in Penang. Rapid Penang began operafions since 31 July

o

Furthermore, in conjunction with the theme of World Environment Day Your
Planet Meeds Youl LNite to Combat Climate Change, the Penang govemment
launched a special additional webpage in the Penang Web Portal "About Climate
Ghange”. The creation of this webpage demonstrates that the state government is
serious about climate change issues. Actvities like tree-plantng programmes and
river cleaningthrough EM muydlballs had been groanissd.

In the webpage, there is an intreduction to climate change, greenhouse gases
and 20 tips for every Penangite to tackle climate change. The government hapes that
by creating an awareness of the consequences of Climate Change among
Penangites (website: hitp./idimatechange.penang.qov.my ), Penangites, wil be able
to work together towards transforming Penang into an intemational city-state that is
the location of choice for investars, destination of cheice for tourists and habitat of
choice for Malaysians desiring sustainable living.
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